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ERRATA
Vol. XXXII, MNos. 3 and 4

Papa 544, fine 12 for Larvirora #eid Larvivora
454 ,, 19 for Copsychs read Copsychns

0, 35 for icthytaeus read ichihyatius

oL
=]

27 for argne read argus

o Lmoun

LY for chenensiz voad chinensis
13 tor VMestalfis vead |I eelalis
602 |, 48 for Saxicoloa read Saxicoela

810, fines 4, 6, 8, 11 & 12 from bottow, for Strachyris

812, fine 2 from bottom, for Siachydridoepsis »ad Slachyridopsts
B15 .. 24 for lonbergl read lonnbergi

815 o, 27 for asticasis:
815

815 .. 31 for blandferdi reed blaniordl
816 ., 22 for mariia |

818 ., 1 for iugilinosa rogd faliginosa

819 ., 17 for cincloroyncha read cvoclorhyncha
w 821 ., B for monileger read moniliger

B24 ., 41 for curstians read cursilans
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GENERAL INDEX
* NoTes a¥D DEscrirTIONS oF Inntax Frispaps?’

By H. W. FowLER.
Fishes—P. 20, line 27. Part [. Vol XXX, p. 36
r r el TR b
. i L1 R s [
o Iv. .. p. 640
; Should Kead
r P. 20, line 27. Part | Vol. XXX p. 36
r e Bl e i
— ; Zat AR . 640

as Page 121 of Vol. XXX is an article on * Mammals and Birds
r of Kashmir.'
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Appasiheh Patwardhan (R.cow) (Life Mewber), Jaml:handi,




v LIST (0F WENEERS

Jamsetji, M, Poctor (F.2.5., CLf.5. 0

Tardine, W. E, (c.L.u,, LGS

Jaripan, Capt. G. 5. ... -

Jatia, Sir Onkar Mull (AY., o854

Teff, B, -

Jenkin, R. Trevor {f.v.50)

Jenking, J. B,

lermyn, Lt. R. O

thalawar, H. H. The Mahsrnin Kano Ratendra Singh
Hahadur

Tind, H. H. The Maharaja Sir Ranbir Singh (K.C.5.1

C.CLE. ) (Life Member) -
Jodhpur, Lt.-Col. H. H. The Maharaja Siv Uinai
Bahndur {E.C.8.1., K.C.0.0, GO T b (fLife M
and ieeFPalron) ...
John, A W
Johnson, Capt. A,
Tohnson, kKav
Topes, A. B
Jones, A.J. (J.P.
Jodes, Capt. M. J. (v
Jomes, Capt. W. H. L%,
lomes, Major W. E
Tourdain, Rev. F. C. K.
Judge, C. E. M.
Jukes, Hon'ble Mr. J. E
lunasgadh, His Higl
Eaiser Shumsher Juog Balade
{ Life Wewber
panga, Miss F. A
Karachi, Victorin Muoseum, The
Katrak, N. N
kuzi, B D. (J. I
Keays; Lt.-Col. B. W. €, (T.a
Heily, H. G. i
Kemp. W. N. K
Kempe, I. B.
Kennion, Lt.-Col. K. L {F.2.5:, C.1.K.
Kermode, C. W. D. (LP.5.
Eerr, Dr. A F. G
Khairpur, H. H. ‘nl.-r Ali Snu.a..f.-:han ( Life lf(u.l-"rrr-
Khan, Sahebzada Sardar Mahomed
Knareghat, M. P. {L.C.5.] .
Khetrl, Raia Sarder Singh Bahi u‘lur |Life le"{-mi*.r.
Khilchipur, H. H. Duriansal L:|.1151l-| { Life Membert
Kiddle, J. A. L
Kiernander, Major O. G
Kilburne, R. G.
Ring, E. O. (LARO.]
King, Lt.-Cal. 1. St Anbvn
Kinloch, Mrs. A. M
Kirby, R. R.

1Bay.,
arschi.

Baonzbay.
Bombay.

Madras.
Bombay.
Peeprah.
Kuighton.
England.
Laondon.
Bangkok
Khairpur
Karachi,
Bombay'.
Khetri.
Khilchipur.
Moulmein.
Iraq.
Nepal
Kodaikanal.
Jhelum,
Kotagiri.
Tindharia.




P‘- LINT OF MEMBERS tlvii

#

Kirk-trreene, Mrs. Leslie ( Life NWenelher
Kirwan, Neel G. B.

Knirht, H., B, {1.C.5.
Koight, L. G
Koechlin, E. L 5

Koechiin, M C.
Kolhapor, H. H. The Ma |

Chhatrapati (G.C.0.8.) [(Life Jfgmbe Relhapor
Kotah, H: H. Toe Maharajadhiva] Lr.-Col. Sir LTme

Singhit Sahebh Bahadur (o.C.5 G

{ Life Maber Kotal
Kothare, A, K .. Bomt
Kothavala, T. T. ek sholapur

Kunhardt, L e, = 1
Knroda, Dr. Nagamacl k
kydd, D.

Lahora Sing

La o d o G o ; Seot

l...i!d*:-[.l-..l..r'--_.:-'-. | ol &R ST R
Lakshminarayan
Lallize, Hooseinbhoy A 1
Lambert, Hon'ble Sir George (K.C.5.0., 1LCS.) Maini Tal.
Laumpard, L. A. e o Doilon.
Landells, W. J. N i = : Tamal,
Lane, H. 5. ik Gooty.
Latham, H. D, 2 i .. Vellore.
Latif, Hasan (M. E., A0 0LE,) Hyderabad, L.
Latif, Sarhan C. ; Karachi
La Touche, J. F. D .. .. Rangoon
Land, D). 5. Bombay.

hton, SRR = .+« Bombay.
M.AL (s i Fieh . Madras.

B Y

L&

Lauri
Laws, Wilfred . Teok.
Lavther, B. C..A Peshiawar.
Layng, Brevet Major T M. (1.4, ... -Bombay.
Legeh, AL H. L., Hangoomn
Lee, L H. (Lefe Newbder) Europe.
Leech, Mrs, A. 1. : .. Kodaikanal,
r Lees, L. M. (1.C.5,) Rangoon
LeMarchand, A. E. M Eurcpe.
LeMarchand, W, M Lribrugarh
Leonard, 1. G. Bumbay
Leopard, Le.-Col W, H. (1.81.5:) Bombay
Leopard, P. M. R ‘ . Kutkai.
Lewis, J. Spedan (Life Mewiber| London
Ley, Hon'ble Mr. A, H. (C.5.L, C.LE, LUS, [3elinf,

ldBRARIES—
Agricultural Library, The Libranau, U. P. <o Nuwabgumn)
Allahabad Pabilic Library, The Secretary Allahabad.
Arthur Library, The Honorary Secretan ... Lanstle Rock.
Henares, Hindu University Library, The Labjarian ., Beoares,




xlvin LEST OF Wk
LIBRARIES—Cun e,

Burma, Beroard Free Library, The Tonorar

Librarian : -
Hyderabad, The Librarian, State Library
Lahore, University of Paniab, The Librarian
Lucknow, Public Library, The
Lucknow University Library

LV O o |

Honorary Libragias

Madrzs, Connemara Pablic Library, The Principal
Librarian
Neilson Hava Library
Publi ry il Mutional Gallery
Fis \
Si L 1ige
Yuara? Sahe
l.l': H-: II nde, (.
Lister, R. 5.
Litile, E. -
Lloyd, Col. C. R [(A.3.0., 1.5.0.)
Locket, A.

Lodge, G. :I'.-
Logan Home, Major 'l.‘.' M.
Loog, . R. (1.7.8.) ( Life Menber)
Lengbottom, Capt, I. L.,
Lorimer, Major . L. R. (C.1.i.,
Liory, B B P ofaa.) ..
Lowdon, Dy, 1. (3.5.)
Lowndes, Capt 1. (5.
Lowndes, R, C.
Lowsley, C, 0.
Lowther, E. H. N, 5
Lucknow, Provincial Muscum, I‘nc Curator
Ludlow, F. (384, M. 8.0.0., 1.E.5,,
Luke, K. I.
Lonham, Lt.-Col. J. L fl AL S,I
Lushington, Mrs. C, G.
Ianes, Hear Admiral
Mewher)
MacColl, H. H. (1 & «.1
Maedonald, A. 5t |
MacDonald, R.
Macdonell, J. F. ;
MacGregor, Major . F. 1), {1.3.5
MacGuaty, H. M.
Mackay, J. H. {1.8.5.) !
Mackenzle, 1. M. 1D, {1 v.5) { Life .'l.frmhcrh

Uil Member)

Herbert (¢ n,,

LA (Life MWambery ...

0 BB { Life Memder)

CMLG) [ Life

Rinpgroom,
Hyderabad, D

L

T

1 '3
11

P

B

"

Assam

Linebn

[

| g

h v

Ghoom, Bangal.
wnirkes, Poona,
Simla.
MNumalizart

England,

rgelang

Eng 11u|1
London.
Loudon,
Liverpool.
Peziinwar.
Bombay.
karachi.
Allahabac,
Lucknow.
Srinnsar.
Brrack pore. !
Sombay.

Talawakelle, Ceylog,

London.
London.
Marhowrah,
Chubwa,
Bombay.
Bumbay,

B. E. Africa,
Rangoon,
Rangoon,




L' FANT AW B RS
; Mackenzie, J. M. o
Mackenzie, T. J. ;
L Mackenzie, Wm.
Meckereth, J. (1.F.5.)
Mackie: AW, W. (1.5 3
Mackie: Et.-Col. F, P, (L35 oo e, Ba1,5.)
Mackinlay, Lt.-Col, Chas,
Mackwocod, F. E
Muackwood, F. M. .
Mac Lachlan, R. B,
Mac: Lachlan, Capt. 1»
Macleod, A. {1.C.5.)
Macteod, Lt. &, J0W. .
Macleod, K. Ib. (1.0.5.)
MacMichael, ¥, {C,5.1., [.C.5.
1 enry (AT
Madras, H. E. the Governor
Mahendra, B. L {a0.4c.)
AMahon, Col. A E
in, T. . (D5
-+ Major. B, ..
l Maleolm, C. A. (5L.E.5.) &
Malitby, Major C. M., {1.a., M. -
Manavadar, Khan Shree Fatehdinkian ( £ife Wember)
Mandlik, Narayvan V. (Life Meuwber)
hl:-::gr-'-l. The Shaikh Saheb of { Lite Wewrber)
! - Mann, Dr. H. H. (D,5¢.}
Mariear, ]':' E FAD .
Marforibanks. Sir Norman (K.C.LE., C.58.1., 1.C.5.)
Marques. Dr, F. B
Marshall, Arch. Mel., (Life Wender)
Marshall, A. W.
Marshall, Col. F. J. {C.e; UoM.G0, Dis.0.)
Marshall, Mrs. . .Pn
i Marshall, J. Mel.. (Life 'il.l"rura'w}
Marghall, Brig.-Genl. T. E. {E.A.)
Martin, Col. Gerald ( Life Mewniber)
Martin, Lt=Col. H. G, (D500 0B )
p Martin. 5. J

Marzban, K. P

Mason, Miss E. 1

Matthews, W. H.

Maude, E; W.

Maxwell, M. { Life .'lft‘m'u‘r.

Maxwell, B, ML (L.C.5., C.LE.} ...

MeConnzhy, Lt.-Col. C, B. (t.y5) (Life I{:n.«.&.ﬂ}
McGlashan, J. (c.E., C.0.E.)

MeLeod, Lt.-Col. [‘l. h. :
McMahon Museum, The Hanorary Secretary

7

Mymensingh,

Edinburel,

Madtras

e

Dehira Pan.

Ootacamundd.

_I'||.|l,'|-.|'\-\.

Poons,
Paloree.
Nagpur
santa Crnz.
Manavadnr,
Bombay,
Mangral.
Foona.
Tavoy.
Madras.
30,
England.
Scotland.
England.
Travancore,
Scotland.
M. Wales
London
{Juetta.
Almora,
Jombay.
Madras.
Fashok.
Lebongr,
Europe.
Bombay,
Camberley.
Caleuttn,
Scotland,
Quetta,

Xlix



LIS O WMEAEEAN
Mears, C. E
Mehta, H. M
Mehta, J. N,
Meinertzhagen, Lt.-Col
Meneges, J, FHector
Menezes, V', 'T'.
Merrikin, M, 8
Mezthold, 1, 11

Millard, A, W. P (Life A

K.

LR |

Mitlacd, W. &5 (r.n8.0 ([ Ife ey
Nialler, A, O, (0.1 M.
Miller, Ju 1. {
Miller, It K
Mills; Major J. Lo,
Mills T, P. (1.C.5)
i
Wi
. [RaE)
Jamnshet) L
ri

Ia
. de
h, G. (1.C.S.
Monteath, J. (1.C.5.)
Moatmorency, H. E
CR.E., [.C.5.)
Mooney, H. F. (1.F.5.)
Moore, Capl. A. €, {1.4.)
Moore, J.
Moore, G. L.
Morden, W. J
Morgan, F. L ’
Morgan, Major J. 5. .
Morgan, B. W. D
Morigon, Lt.-Col, 1.
Morris, Chaas, W, G,
Morris, Lt.-Caol. T 0, ( Lifs
Morris, R. C.

Morton, Geo, B
Morvi, H. H. The Maharain Lakhdiriji Waghii ( k.51.)
{(Life Member)
Mosse, Lt.-Col. A, H. |

Mott, John L

air freofrey (k.00

fr.a.8 )

Miiiplerr |

To (has ) [Lite Mewmber)

Indure
Hom by
Karachi.
Lapido
Lrind,

Handra
Helganm.
satari.

Punjals, |
Hinoo
lrrelanil.

I e —

London,
Bombay,
8. A,
Clandy.
Sidapur,
Caleutta.
Kangoon,
Attikan,
Landon
Attikan,
Calcutia,

Morvi.
Bhavaagur,
Nagpor,




LIST (0 WEMBERS
Mudbol, Shtiman: Sic Malotirae  Raje Ghorped
{K.C.LE,
Muir, Wim, Adgus | A.a., ML, L)
Mullnn, Prof. J00P (Ma, Btk KL
Muller, Dv. H. C
Mulroney, J. 'L,
Muondy, N. 5,
Munng, F, A ¢
Murlan |" M
Mur |.l |].
b1 RETS

\|..;HI..

Mvaore, The I

Myzore, [rovi ] 1l

Mysore, H. H. T'he Maharaia Siv krishaaray Woodeym
Bahadur [o,C.5.1 f

Nagpur, Central Musean

Namjoehi, V. K. (Lt

sarpent Dwarkad )

Naravanial Bansilal: Rajn [Fadfe e

Marsingarh, H.H. Raia Vikram Singhiisahel Babadar,

Mash, H. 1.

Nawanagar, H. H. The Jam Ssheh (B850, Rk,

{ Life Mewder)
Neal, Dro Wo Lo (L. M5
weathan, A. P,
Needham, F. M.
Mehrt, Do 5050 (ehao, MeA, LD DL “,I

Nepal, Supradipta Manyaber [1 ST l] Mohun Sx IIﬂH]IL I

Junge Bahadur Rapn { K.oc.ne) (Life MWewmber)
Nevill, Capt. tr. A, [1.4:]
Newvill, Capt. T. K. C.
Newcome, lionel
Newland, Lt-Col. B3, E. M. (1.
Newman, T. He [F.z.8., M. 80,07,
Nicholetts, W, A. B,
Wicholson, Lt.-Col. F. L., {D,50,, ML)
Nicholson, Lt.-Caol. M. A, [1.30.5.)
Miederer, Heorge
Worman, Col. H. H. {R.A20.0
Norris, J. P
Norton, Col. E. F, (M.C., D5
Wotgerede, L. J. de la i
Noyce, Sir Frank (1.C.5.0 &Y. (Life Member|
Nurse, Lt.-Col, C. G. (r.e5) { Life Mewmber)
{)berholser, Harry C. (Life Menber)
O'Brien, Lt.-Col. Edward (C.E.E.]
O'Brien, H.C. i ;
O'Callaghan, T. P'. M,
(O'Donel, H. V. )
0'Donnell, C. O. 2 7
' Donovan, Capt. M. J. W, o

B e,

I ua ]

I o

I"ork =& 1
- 1

B 1

B Dy
Bombay .
B by
MNitrgingst b,
Adroer

JilmiagE ar
Gyantse.
Bombay.
Murkong-Sellek
Waini lL]

Nepal,
MNarwicl
London.
Somwiarpe!
Moradabad.
London.
Rangajan.
{huettn.
Bombay.
Bombay.
Lendon.
U 58
Duetta.
Sadiya.
London.,
England.

Washington, 11 C,

Bombay.
London,
Sadiya.
Binnaguri.
LhsAl

Tyrone, Ireland.,



ln LIS

Ogilvie, G, H, (Laes) (Life Wemher)
Q'Grady, W. I .

Olivares, Senor Lois de

Oliver, &. W, ..

Dliver, L. C.

Olivier, Col, H. I, (e, poe s ) (Fife Wfemter)

Ollenbach, € O (1,55
Ormiston, W,

U'Horke, Modor 1, M, W,
Osbome, A, F,
Osmeston, A, K. (1.
Usmasion, 1. B, [C.r.H
Oszimaston, F, O, (1.1:5.)
Oswald- Little, Lt.-Col, J

Page, AL (1.6.5.) [E#,

Palasopue, 1. H. Sir Nawab Saheb Talev
)

Ehan Behodor (KC.0e., K04

Palitann, H. I1. Tha Thaknr Saheb Hahoolu

(K.Cor Life
Palmer, W L.
Palmes, W, T, (1.0.5
Mrs. J. L
He H. {l.0.5.)
Parlakimedi, Sri

MNarayen Deo
Parletr, L. M. (LG8} (Life Weinder)
Parr; B AL :

Parry, NLE. (L.C.5,)
Patal, B, %
*aterson, E. A.
Paterson, T R

Sri Sri Krishpnachaudra Gajapati

o
8
L
v

mbay.

Caleugl,
Nenr.

Patiala, H. H, The Maharajo Sir Bhupendra Singh
[G.C.5.1.. G.CLE., G.C.1t, ) | Life Wenber) o Pwtiale,
Patiala, Capt. Rao Raja  Birindra Singhii  (Life
Wenber| sra i ae Prtinta.
Patialn, H. H. the Maharay Komear Brijindea Sinehil . Patiala;

Patterson, A.

Pattison, R, T
Patuck, P. S (LU (Life Wembey)
Pawsey, C. K. ([.L.5.}

Peacock, E. H. (®.7.5.) | Life Wember)
Peck, Mrs, L. T,

Pechles, W. J. M,

Pest, Maior .. M,

Peppe. Capt. F. H.

Percival, A. P, (1.F.5) =
Perfect, E.

Pershouse, Major Stanley =
Pestonii Jivanji (x.c.s.) (Life Wember)

Petit, Dhunjibhoy Bomanii (Life Memder)

Petit, Jehangir Boamanii { Life Wewber)

Loyndon.
Hombay.
Londou. }
Makokchung.
Mawlaik.

New Delhi.
Londan,

Paona.

Hasti.

England.
England.

London, n
Hyderabad, 1.
Bombeyd Feino
FEombay,
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LAST O ENRERS

Metit, 5, €. 1.

Petit, F. C.

Petley, . A

Phayre, Lt,-Col. K. B, {am.0¢.)
Phillips, A, A, (1L5R)

Phillips, Charles H.

Phillips, W, W. A. .
Phipeon, H, M. (g.2.5.) (Life Member)
Phythino-Adums, Mator E. (5. (1.4, Foes,)
Ploeode, K. 1.

Binhey, Capt. 1. A

Pipe, T, 5.

Hrocter, Miss Joan B
Puekle, Capt, H.
Puduk: i, State Ma
Pullan, A: Us i
Purkis, F. C. (B.5.)
Purkis, H. Vernon
Purvis, J. L. F.

Rae, Lt.~Cal. M. K. (1) [ Life Mewber). ..
Hagp, H. A.

Raitt, W. 15, T
Fajadhvaksha, G5 (L0C5)

Raigarh, H. H. Haja Rawal S Birendri

(k.C.0.8.) (Life Menber)
Hulston, Lt.-Col. W, H. (D.5.0., LA

L oH o Shret o Jalaluddin  Khanji

{Life

Singh

Rampur State, Col. H. H. Nownh Sir Sved \I-.Llnmcﬂ

Hamid Ali Khan Bahadus
Rane, K. R, (3.5t and 5.4}
Ranicir, E. E. s
Roavenshaw, Col, C. W (frfe Wewrber)
Rayner, A B, (LK)
Readymoney, N. I.
Rees, H. X.
Rees, 1.

KEGIMESTAL OFFICERS" MESSES

The Roval Engineers
The Royal

Frevmn b
Hom bay,
Tonngon,
Leomehon
Dehrie Pun
Sonnri,

el e,
micdon,
Milgiris,

DURETIEs WA rped

".". || ||
."-11'1!.;'.1:.
Dehra .

Hﬂt|]1:l.‘|5]ill.
Abbottabail.
Mupnar
Kutta.

Horm bay,

Kajoarl.
London,

Ramput.
Andheri.
Valparai.
London.
Sargodha,
Bombay.
Tavov,
Mazbat,

Kuoorkee,
Trimulghery,



Iiv LIRE OF WEMBERS

HeGivestal OFFICERS" MEssi-— et fin e
Roval Irish Fusiliers

Small Arms School .. - e
st Bn. The Worcestershure Kegimvnt rut
15t Kings Shropshire Poon
gth D.C O, La e Meeral
Cripeen Vict Mudtas aned Miners ... Hangealo
1zt Bo. 2nd Bombay Piones Hombay
1 /tith il
I =1 I\.:. I'\.'
I L v i
i "
L] ), 5 I-'
b
5] I
3 " 1
(!
2415 KL 1. :
rad K.l &
1ith e
st Ba. 1
&0th Bi I ;
Letdd, Ei L
Refd, Mrs i
Reuben, c
Hewsa, [[ 1l
i{n-_-'r I el B s M R ViEer,
Ribeiro, 1. (L.GE. ; Weanher) e, SANIN Crine.
Richards, B. D. (n.5¢, A . Eng | mil.
Richardson, F. . 5., 2 5F Enertaned

Wiches, F. U, % 5 : Ryvdak
Richmond, (3. . + e Hhamo, Borma
Richmoned, B. 1. {1,F 5] » . Madras.
KRidland, J. G. ; e . Bombay,
Rishworth: Dir. H. r{ ...... i I Hombeey,
Kitchie, Lt.-Col, W. J}. {I..\I..\-.: ; oo Tezpur
Robeits, Dr. C. L. Digby e : v Mariand, Aszain,
Robertz, Major F.C, [v,C., .80, AL, .o Kharloum. X
Roberts, H. V. H, .. A o Karachi.
Robertzon, Lawrence (C.4.1., [LC.5. 4 - Eneland
Robinson, &. C : -« Bedford
Kobipson, {5, C ... Manantoddy.
Kobinson, Capt. J. A. v Miranshah.
Robinson, Mrs, H. B, & wv  Negapaton.
Rodger, A. (1.F.5,, 0.5.E. ve - Hehra Dun.
Rogers, C. G, (L.r.s8.). .. London.
Rogers, Rev. K. St, A, {Cans.).. ; w.  Malrobi.
Rogerson, A, M. ... Rangoon.
Rondano, Rev. &, (5.1.) e v« Kodialboil.
Roosevelt, Kermit ( Life Membe r| e New York.
Roosevell, Col, Theodore (Life Wewbery .. . New York.
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LIS UF WENBEKS

Roper, Li. J. R, Stockley (& A,

Ross, Lt.-Col. E, J. A

Ross, Major Tyrell { Lire Weinber) .

Ronmanin, H.M. King Carol { Life Mewdber)

Row, Dr. R. (a.m,)

Rowland, J. W. {n.r)

Rowson, W. 5

Roy, R. Trevo:

Rnddle, W. H

Ruossell, Li.-Col. (3. H. (coe,. DS,

Russell, Major J. Bertrand

Ruostomijee, Miss Sherene B,

Buttledee, Capt. B, F. (x.«

Sanders, Major C. W. (Lere Wewd

Sanders, D, F.

Sanderzon, Henry

Sanderzon, P. M. I, (r.z.5.

Saneli; M=herban Sir Shrimant Chintaman
sahob Patwa

Sant, Mahorana S Jarwa

sarangarl. Raja Bahadur Jawahic =

Sarawak Muzeum, The Curarm

Sarma, M. B. Venkataram:

SatvecChnrn Eaw, Dr. fuwa,, oL, #hob., 52

AL TLO.U.

Sannders, H. F.

sSannders, J. AL (LC.5,)

Saunders, L. {I. P.}

Saunders, Lt -Col, F. W. (K.E.)
Savantwadi, H. H. The Sardesi

Savile, Sire L. (.5 o Lire Wember)
Sawyer, H., H.

Schipid, W,  Live Wember)

Schombers, 1.t <Col. R, CoF. (pukio)
Scott, A. G,

Scoth, ©. W (180 ...

Scott, Major F, B. f1.4.)

Scott, J. Hamsay

seatt, B L. [fafe Wewrhes

Seroope, Capt. C, F.

Searight, Capt. E. E, 43, L. (v.C., muk.)
seaton, E. A. [1.F5. ;
Secretary for Agricolture; 5. 5. and F.MLS.
seervai, Dr. Rostom F,

Sethna, C. B, : .
Seton-Karr, Capt. H. W. | Lite_Wendier)
Sevastopulo, D G, (F.EE)
Seymonr-Sewell, Lt.-Col. B, B, (r.u.5
Shah, Majer B. {1 ar.5. )

Shanks, A, D.

Shannon, G, C. {1.C.5.)

Shartf, M. (M.5¢,, FaranLs

Chitral
Loovaneliong
Eogland
Rowmm b
Bombay
Satara,
Vandi-Parivar

Savantwaili
London,

Ba

Jubbulpore
Rangoon.
Loudon
Cawnpore.
Greenock,
Bombay.
Bangalore,
Mogol.

Kuala Lumpur,

Fom bay,
Bombay.
London
Calcuatte
Calcotta.
Belgaum.
Bombay.
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THE GAME BIRDS OF THE INDIAN EMPIRE

E. C. STUART BAKER, F.z35., F.LS, M.B.0.U., H.F.A.0.U,
Vor. V
THE WADERS AND OTHER SEMI-SPORTING BIRDS
Part IX
(Witk a colowred plate)

(Ceontlinued from page 228 of this Volume)

sSuborder : Jacans

Characteristics those of the family Jaganidac,

Family : Jacamins

This group of birds has hitherto been placed in the Order
Limicole but Lowe has recently shown that they are really nearer
the Rallide, a position in which the field naturalist would also
place them without doubt., At the same time, many of their charac-
teristics show an approach to the Grues and it may eventually be
necessary to elevate these birds to the rank of an Order, Jagane,
between the Gralle and Limicle.

Two genera of this family are found in India,
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Key to GENERA

A. A frontal lappet ; primaries not attenuated

at the end i - e Metopidiies,
B. No frontal lappet ; first and fourth primaries
attenuated oA e we  Tvdrophasianus.

Genus : METOPIDIUS

Mefopidins Wagler, Isis, 1832, col, 279.

Type, Parra ane Gav. = Parra indica Lath,

Head small ; bill moderately long, straight and compressed, the
culmen curved at the tip; a lappet at the base of the bill resting
against the forehead and rounded behind ; tail short: wing not
vounded, the first and second primaries subeqgual and longest; a
tubercular spur on i':"‘ carpal joint ; middle toe without claw longer

wn tarsus, hind elnw excessively long ; tarsus transversely shielded

elorsd a .-u|:||.|l p
IJ.‘. juvenile and adult plumage differing greatly, the
latter acqu ired by a spring moult when the bird is a year old.

A single b‘&\." ek,

Sexes a l.".\.

METOPIDIUS IXDICUS

The Bronze-swinged Jagana

Parra indica Lath., Ind. Orn., ii, p. 765 (1780).

Metopidins iudicies.—Blanf. and Qates, iv, p. 218.

Vernacular Names.—Dal-pipi, Jal-pifi, !s’m aliva (Beng.); Katloi
{Purnea); £% (Burma).

Deseripfion.—Feathers below the eye and a broad superciliary
streak from the eye to the nape pure white; remainder of head,
neck, lower parts, axillaries and under wing-coverts black, glossed
all over with deep green; hind-neck glossed with purple-blue and
then purple, the green-blue and purple grading into one another ;
back, wing-coverts and innermost secondaries olive-bronze ; lower
back, rump and upper tail-coverts chestnut with purple reflections;
greater wing-coverts, primaries and outer secondaries black, glossed
with green on the outer webs; tail and under tail-coverts chestnut ;
vent and thigh-coverts dull brownish-black, sometimes extending on
to the centre of the abdomen.

Colours of soft paris,—Iris brown; bill greenish-vellow, tinged
with red at the base and pure yellow at the tip ; frontal lappet or
shield livid red ; legs and feet dull green.

Measurements.—Wing, 4 165 to 198 mm., § 152 to 186 mm. ; tail
34 to 52 mm. ; tarsus 65 to 80 mm. ; culmen 31 to 39 mm.; mid toe
and claw 87 to 106 mm. The great differences in the extremes of
size are not due to geographical variation.

Young birds have the erown and nape rufous-brown, darker on
the forehead and centre of the crown ; short supercilinm dull white ;
hind-neck black glossed with green; interscapulars black glossed
with purple ; lower back and rump dull rufous barred with dusky
brown, upper tail-coverts barred white and brown ; tail rufous with
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contout-bands of black : remaining upper plumage like that of the
adult : lores dull rufous; ear-coverts grey, chin white, changing to
pale rufous on the neck and breast; lower breast and abdomen
sullied rufous-white; flanks brown, rufous posteriorly and barred
with white.

Distribution.—Nearly all India, Burma, the Indo-Chinese countries,
Malay States to Java, Sumatra and the Celebes, It is rare in the
Southern Punjab and does not occur in the Northern Punjab, Sind
nor in Western Eajputana.

Nidification.—The Bronze-winged Jagana begins to think about
domestic arrangements as soon as the rains show signs of breaking.
With the advent of the first few showers, the birds start collecting
materials for their rather insignificant little nests. These materials
f t weeds, reeds, and stems of water lilies, upon
o of diy rushes and bits of dry weed are placed.

iz 50 small and weak that it looks as if it could

ight of the egps or chicks. This apparent

me By Lhe nest being built on the tops
! » or water lily plants, so that though
the hbase r be guite scaked through, the lining is usually fairly
dry. The site selectedfor the nest is generally a swamp or marsh
of some extent and the birds very seldom breed in small ponds or
tanks, whilst on the other hand they sometimes make their nest in
line rniddle of lakes, open except for the surface weeds and lilies which
lie in patches here and there. Occasionally I have found them in
guite small ponds and oncein the district of Rungpur a pair took up
their abode and made their nest in quite a small tank in my garden.
Here I noticed the birds only worked at their nests for a couple of
hours in the mornings and evenings and even then were very casual
and slow in their proceedings, often stopping work to feed or loaf
for a few minutes. Indeed the nestlooked as if it might easily have
been put together in an hour, though as a matter of fact the birds
took four days to build it. It was of course a very inconspicuous
nest, almost level with the water, and in colour the same as that of
the lotus leaves on which it was built. Had I not seen the birds
actually building the nest, it might easily have escaped my notice.
In this nest the bird laid only four eggs but five are not un-
common and I have once or twice found six, whilst on one oceasion
Hume took seven. They are extraordinarily handsome eggs; the
ground colour varying from light yellowish-stone or buff lo a deep
rufous or red-brown, whilst the whole surface of the egg is covered
by numerous long and twisted lines of black, looking as if a child
had attempted to write all overit. Inshape the eggs are oval, very
little compressed at the smaller end, the texture is very fine, strong
and highly glossed and they are certainly amongst the most
remarkable, as well as the most beautiful of birds' eggs. Eighty
egegs average 364 x 251 mm.; maxima 35 x 210 mm.;
minimum 33:8 »% 34'9 and 354 ¥ 220 mm. Under ordinary circum-
stances the Bronze-winged Jagana is a very shy little bird and the
hen sneaks off her nest long before the intruder has a chance of
seeing her on it, but the two birds which bred in my garden became
extremely tame and the little hen would sit on her nest within 30

consist of a base o




476 JOURNAL, BOMEAY NATURAL HIST. SOCIETY, Vol. XXX1H

vards of me without leaving, although all the time she kept her
bright eves fixed steadily upon me. Ewven when the tiny chicks
were hatched, she was content merely to walk away into the reeds
with them when [ appeared. Before these birds began to build their
nests I saw but few signs of courting or display. Oceasionally the
malebird in the early mornings and late evenings used to run rapidly
backwards and rds 1o front of the female with a little bit of
weed 1n his 1 two or three times in an excited fashion and
then drop the proceed with his feeding. Rarely the
female woul : discarded bit and also make two or three
ards and forwards, though as a rule she took
i the male hird’s performance, continuing
; wesent.,  Incubation, [ believe, took
from home when the eggs wete
Nor can I say how long they took
 voung ones were killed by verntin,
ht of their birth.
ecana keeps for the most part to

: ere these are numerous and
vear this Jagana is common and resi-
wearly all the water dries up during
move into the adjacent and wetter
1wowhere really migratory. They are
: ind are not found in the Himalavas
Southern India. Inpreference they frequent
as have reed and rush cover round the edges,
re or less covered with floaling water plants
m to like best the great stretches of lotus
plants, upon the broad leaves of which they can run with sase and
comfort and at the same thpe have an ample supply of food. This
consists in great part of insects and a_tiny water snail which also fre-
quents and feeds on the lotus leaves, In addition to this, the birds
feed on small fish, crusiacea, small worms, larvee, ete. When feeding
their actions are rather slow and deliberate, alternating with quick
little runs hither and thither as they pursue insects on the move.
When one has a specimen of this bird in hand, it scems impossible
for its movements to be other than clumsy, the legs and feet being
50 enormous in proportion to the bird itself. This is not, however,
the case and though its walk is slow and rail-like, it is distinctly
graceful, its high action in no way giving the impression of awk-
wardness. Moreover, if frightened, it is capable of great speed,
running over the floating vegetation with a velocity impossible to
hirds with smaller feet. On the wing it certainly loses much of its
gracefulness. It flies slowly with rapid beating of the wings and
with its enormous feet hanging down below and looking out of all
proportion to the bird itself. They are rather crepuscular in their
habits and feed mostly in the early mornings and evenings but
where they are not interfered wilh they sometimes may be seen
strutting about feeding during the hottest part of the day, whilst
they are fond of lying down on the lotus leaves and basking in the
sun. They have rather large range of low conversational notes and
a very pleasant piping call used by both sexes to one another
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and to their voung. The breeding note is a rather low guttural
giunt or crake which seems to be uttered most often during the
night.

The natives say that the flesh is good to eat and I have known
some BEnglishmen say the same but the only hird 1 have ever tried
was very dry and tasteless, though not fishy. They are certainly
not worth shooting either from the point UE\']E'I.\.’{J[ food or of sport.

yenus : HYDROPHASIANUS

1832, 'Caol. 279,
chine h":h auct.= . chirargus Scopoli.
slender than in Mefopidins and there

ter ; the first and fourth prima-
irhless shaft terminating in a
inged into an attenuated point :
vith s ng sharp spur at the bend. "':'re:tf:h

-:11 al dress 1-.1:|1u~ is attained by a moult
plumage as was at one time supposed.
arger than 1'4'.1.: male.

HYDROPHASIANTUS CHIRURGUS
he Pheasant-tailed Jacana

Lvinga chirargus Scop. del Flor. et Faun., Insubr., if, p. 92
(1786) (China).

Hydraphasianns chivergus.  Blanf, and Oates, iv. p. 219,

Fernacular Names—Pelo, Pifuya (Hin,) ; Surkal, Sakdal, Miwa,
Bal-bnlfera, f?fl.:pr' Sil-manjor, Chifra-Billai (Beng. and Behar) ;
Balal Saurn, Newiya (Ceylon) ; Rani di-dae gophita (Cachari).

Deseription—Breeding Plwmage—Head, throat and foreneck white
a certain amount of black on the occiput ; back of neck pale, shmmz
golden-vellow, edged with lateral black lines; upper and lower
plumage chocolate-brown ; blackish on the rump, upper tail-coverts
and tail ; wing-coverts white, the primary covert with broad black,
tips to the inner webs; primaries black with increasingly white
centres, the middle secondaries being pure white and the innermost
like the back ; under wing-coverts and axillaries white,

Colowers of soff paris.—Iris brown ; bill slaty-blue, paler at the tip ;
legs and feet pale bluish-plumbeous.

Measurements—Wing 182 to 242 mm. ; tail 145 (generally over
200) to 323 mm. ; tarsus 54 to 39 mm. ; culmen 25 to ¥9 mm.

Now-brecding plumage.—Supercilia white ; a line from behind this
running down either side of the neck golden-yvellow, a black line
from the lores, through the eye and down below the yellow, expand-
ing into a broad gorget across the breast; remainder of upper
plumage light hair-brown ; innermost and outermost wing-coverts
white ; intermediate coverts light brown barred with white and
narrow black lines; quills as in Summer; lower plumage pure

white.
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Colowrs of soft parts—~Iris pale yellow ; bill yellow, the terminal
half brown ; legs and feet dull greenish to dull plumbeous.

Young 6irvds have no vellow on the sides of the neck; the dark
gorget is broken up with white ; the erown is dull rufous-brown and
the feathers of the upper parts are pale-cdged.

Distiibution.—Ceylon, all 1ndia and Burma, north to Kashmir,
ith China and south to the Philippines and Java. It has
1 ] Cilgit in the extreme north-west as well as

easl (O

ded from

1 Jacana breeds throughout the
there is a sufficiency of waler
15 at considerable elevations in
pon on the Kashnuir lakes up to at
rs of expeditions to the Abor and
t from both of those distriets. In
1g, though not regularly, on a tiny
by forest in the North Cachar Hills
the Khasia Hills we more than once
i feet, at a place where there is &
few small ponds.
d much what kind of water it breeds in,
so long as there is sufficient cover round about it and enough float-
ing weed to give it support as it runs about. The nest is very
much like that of the Bronze-winged Jagana but is often very flimsy
and small. [ have seen a nest supported on lily leaves, which con-
sisted of nothing more than a few scraps of rush blades and grass,
the four eggs it contained resting almost directly on the lily leaf.
Where the weeds are small and quite wet on the surface the nest is
sometimes rather more substantial bul never looks strong enough to
contain the four eggs.  In the larger lnkes and swamps it is often
placed right out in the open but it is never very conspicuous as it
agrees too well with its surroundings. In small ponds and village
tanks the nest is generally placed so that the Aoating weeds conceal
it to soms extent. The full clutch of eggs invariably numbers four
and the colour ranges from a pale yellow-bronze or olive-brown to
a deep chocolate-purple. The shell is rather thin and the texture
fragile but the surface always carries a high gloss. Abnormally
coloured eggs are not uncommon and these vary from almost
white, pale grey or pale grey-green to the faintest yellow ochre.
In shape the eggs are peg-top, the larger end often very flat, and
they lie in the nest point to point, fitting very closely into a small
compass. A hundred eggs average 37-8 X 276 mm. ; maxima 399
s 271 and 36:1 % 290 mm. ; minima 345 % 289 and 346 X 26:0 mm.
The breeding season commences at the end of June after the
first rains have begun and fresh eggs may be found up to the
middle of September. In Ceylon they breed from March to June
whether nesting in the plains or in the big forest tanks at a con-
siderable elevation in the hilis. So far as I know, the female alone in-
cubates but she leaves her nest, even when it contains eggs, for long
periods during the heat of the day when the sun is hot enough to
prevent their being chilled. Whilst it is raining, however, she sits
very close and 1 have seen her squatting on her eggs entirely

& CLILIVELID
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unprotected by any cover during torrents of rain. The wet seemed
to incommode her in no way but every now and then she would get
up and shake herseif like a small dog, the wet drops off her oily
plumage scattering in all directions.

Huabits—The habits of the Pheasant-tailed Jagana do not differ
greatly from those of the preceding species but whilst that bird
seldom haunts village ponds, there are few pieces of water, however
small, upon which a pair of the Pheasant-tailed Jacana do not take up
their abode, In every way they are much more confiding, friendly
little birds than their cou an '1 ey will even wander about happily
on one side of a ta ge washerman is busy at his work
on the other s otis feet and long tail this

cann i 111 iis .'u:L[mm except in flight.
stty, yét ..l]:l[}l-l'i]_}rigllﬁ name of the
, o name to which its white and black
5 r nJ entitle it. In flight it loses all
~flapping, ungainly little bird
enormous feet which trail
wsectivorous and generally
lilies and lotus plants it may be
+ paces from one place Lo another as
Then for a few moments it stops
to pick up -.'.?1.",.. water is, ate., off the lily leaves or it thrusts
head and shoulders l..Eﬂ|." into the waler to get at some attractive
morsel below the surface. It swims well and sits high on the
water, with its long tail sufficiently raised to avoid getting wet. The
ordinary note is a low mew which is like that of a kitten but it has
a rather pleasant and musical pipe as well and 1 have heard a pair of
birds uttering a little chuckling note when walking about together
on the surface weeds of a village pond.

Both this and the last bird are difficult to keep in captivity, a
great pity, as they would make most charming additions to any
private water and would soon become very tame and fearless,
Possibly the Bronze-winged Jagana would not stand cold but the
Pheasant-tailed Jacana is tolerant of slight frosts and does not leave
the hills for the plains in winter.

(T be contined)
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GRAMINES
BY
E. Brarisr and C. MeCaxy
( Condinued from page 243 of this Volume)
TRIBE IX. ZOYSIER
7. Tracuys, Pers. ; Cke. i, 1013.

1. Trachys mucronain, Pers. Syn. i (1805}, 85; Heauv. Agrost. 107,t. 21, 1.7
Hook. f. F.B.L. vii, 96 ; Cke, H, 04.— 7, muricala, (fer ervorem pro wincro-
nafa) Steud. Syn. Gram. 112.—Cenchrus murvicalns, Lion, Mant, 302.—C, frip-
sacens;, Herb. Linn. ex Munro in Journ. Linn. Soc. vi (1862, 55.—Tracky-
slachys geminala, A, Dietr. Sp. PL i, 16.— T#ipsachun: dictackyion, Herb,
Linn, ex Muonre lo.—Pudicnm dimidiatwn, Borm, FL Ind, 25, t. 8, B 3.—
P. sguarpostmn, Retz, Obs. iv (1786), 15, t. 1; Roxb. Cor. P, iii, t. 206 : Fl, Ind.
i, 258,

Deseription : Cke. i, 1014,

Locality : 5. M. Counlry: Badami (Bhide!, Cooke, Woodrow) : Gokak
(Talbot ) ; Dharwar (Woodrow).

Distribution : W. Peninsula, Cevlon,

75. MNazia, Adans, Fam, Pl ii (1763), 581 ; Hitchcock Genera of Grass,
Unit. St, in Unit. St. Dept. Agric. Boll. 772 (1920), 165.

( Fragus, Haller Stirp. Helv. ii (1768), 203 ; Cke. ii, 1014).

The type specles is Cenchrus racemosus, Linn. and the genus Mazia, Adans,
is based on this species. As to Pwages, Haller, this anthor, accordine to
Hitehcock, cites pre-Linnaean writers who coanect Tragus with Cemclrns
racemasns, Linn,

Species 3.—Tropical regions of both hemispheres.

1. Nazin racemosa, Kuntze Hev. Gen. Pl. iii, 357 ; Hitchcock Genera of
Grass. Unit. St. in Unit, St, Dept. Apric, Bull. 772 (1920}, 165, —Trapgus
racemosus, Scop. Introd. Hist. Nat. 73; Desf. Fl. Atlant, il, 386 : Duthie
Grass. N. W. Ind. 13, Indig. Fodd. Grass. t. 14, Fodd, Grass. N. Ind, 22
Hook. f. in. F. B. I, vii, 97 ; Cke. ii, 1014 ; Haines Bot. Bihar & Orissg (1924)
979.—T . brevicandis, Boiss, Diag, Pl. Or. Ser. i, xiii, 4. —Lappago !‘nrmrasn'l
Honck. Syn Pl Germ. i, 440; Host. Gram. Austr, j, t. 36 ; Sibth. Fl. Graee.
ii, t. 101 ; Reichb. Ic. Fl. Germ. i, t. 30 : Thw. Enum. F1. Zevl. 362 : Altchis,
Cat, Panjab Pl. 163 ; Benth. F1. Austral. vii, 506 ; Miq. F1, Ind Bat, ifi, 473.—
L. biflora, Roxb. FL. Ind. i (1832), 281 ; Grah. Cat. 234.—Z. alleng, Dalz, &
Gibe, 295 (won Spreng.).—L. occidentalis, Necs in Schimp. Pl. Arab, Fel. ed, ii
No. 793. — Cenchrns racemosus, Linn, Sp. PL 1049.—C. linearis, Lam . Bl Fra.ucl
iii, 631.—Phalaris muricata, Forsk, Fl. Aeg. —Arab, 302, :

Description : Cke. ii, 1014.
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Localify » Simd » Tatta, Tombs {Blatter & MceCann DE7D!).—Gnfaral 2
Ahmedabad, waste ground (Sedgwick!) : Domas, near Surat (Graham) ;
Rajkot, Kathiawar { Woodrow ), —Adandesh @ Bor, Tapti bank (Blatter & Hall-
berg 5467 1).—Avndan ¢ Salsette (Grahnm).—Oeecan - Poona  (Woodrow |,
Jacquemont 386) ; ittarshinyl Hill, Poona (Bhidel); Bijapur (Cooke,
Woodrow).—S. M. Cowsniry: Dharwar [(Sedepwick & Hell 41451) ; Mallapur
Hill, Baralkot (Paranjpe !} ; Gokak (Shevade 1) ;. Badami { Woodrow ).

Distribnfron o Most warm countries.

76, Larrees, Kunth.

1. Latipes sencgnlensls, Kunth Rev, Gram. §, (1828), 261, t. 42 ; Enam. Pl i,
171, Suppl. 125 ; Dathie Grasz, N. W, Ind. 13, Fodd. Grass. N. Ind. 22 ; Hook.
f.oin BT, vii, 97 3 Che i, 1015, —Lappape Lalipes, Stend, Syn, Gram. 112.—
T J. Gay ex Kunth Enum. PL i, 171.

i {Burns!?) ; 20 miles M. of Karachi
hi {Stocks 1186),
in, Abvesinia, Senegal.

Pynoris, Ait.; Cke. i, 1016:

Species 2 or 3. —Tropies of the 01d World and subtropical Australia.

1. Perotis Iatiiclis . Kew 1 (1789), 85; Beauv. Agrost.t. 4, L9,
Roxb. Fi. Ind. i, 235 , Czt. Bomb. PL. 237 : Dalz, & Gibs, Bomb. FI. 286 ;
Grrass, M. W. 15 ; Mig. Fl. Ind. Bat. iii, 479 ; Hook. [. in F.B.L, vii,
08 : Che. §f, 1016; Haines Bet. Bihar & Orissa (1924), 978.—For synonyms
see Hook. [ 1.e.

Dlescripiion » Cke. ii, 1016.

Locality : Gujaraé : Baroda (Coolke) ; Surat (Lisboa); Domas near Strat
{Dalzell & Gibson); Daman, on sand hill {Bhide!) ; Ahmedabad (Saxton
1052 1) ; Balsar {Herb. S.X. C,!).—Avwkan: Juvem (MeCann 43121 ;
Versova (McCann 4204 1) ; Alibag, sandy shore (Ezekiel !} ; Bassein (Bhide ),
Malwan { Woodrow).—5. M. Cowriry : Mallapur Hill, Bagalkot (Paranjpel) ;
Gokak (Shevade!) ; Badami (Bhide!, Cooke, Woodrow) ; Londa (Bhiva !gi
Gokal Falls (Sedgwick 1).—~Kanare » Kalanudi {Sedgwick & Bell 4257
Karwar {Talbot 1058 !, MeCann ) ; Honore (Talbot 1065 ). : ;

Usnally growing on sandy shores. It is easily recognized by its purplish
squirrel-tail-like inflorescence.

Distritntion > More or less throughout lodia, Ceylon, 5. Africa,

758. OsterDAMIA, Neck, Elem, Bot, iii (1790), Z18.

(Zoysia, Wild. (1801) ; Cke. ii, 1016).

Species about 10, trapical Asia to Australia and New Zealand, Mauritius iin
Japan alone there are 7 species (See : Hooda Masaji Revisio Gram. Japonia:
i, in Bat. Mag. Tokyo 37 (1923), 113-124,

1. Osierdamia Matrella, O. Ktze, Rev.(Gen. Pl ii (1891), 781; Hitchcock Genera
of Grass. Unit. St. in Unit. St. Dept. Agric, Buil. 772 (1920}, 166.—dgrosiis
siafrelia, Lino, Mane, i, 155: Roxb. Fl, Ind. i, 317.—Malrella juncea, Pers.
Syn. Pl i (1805}, 73.—Zoysia pungens, Willd. in Ges. Naturf, Fr. Neue
Schrift, iii (1801, 441; Br, Prodr. x, 208; Beauv, Agrost. i, t. 4, 1. 1; Miq.
Fl. Ind. Bat. iii, 478 ; Hook. f. in F. B. L. vii, 29; Cke. ii, 1016 ; Haines Bot,
Bihar & Orissa (1924), 979,

Pescription : Cke, i, 1016, y

Locality : Gujaral : Daman, on sand hills (Herb. Econ. Lot |, Lisboa).—
Aonkan : Alibag, sandy shore (Ezekiel !) ; Juvem (McCann 4314 !} ; Bombay,
Whalkeshwar, seashore, rocks (Sabeis!); Marine Lines (Hallberg Hﬂ?:!!i:
Versova, marsh (McCann 9875 !).—A@wara : Karwar (Talbot 1531 !, McCann ).

Distribution : Tropical Asia,

2
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TRIBE X. SPOROBOLEE

79. Sporononus, R, Br. Fl. Nov. Holl, {1810), 169; Cle.1i, 1017,
Species abour U5, —‘-.‘:.’ e regions of both hemispheres, most abundant in
America.
Cooke

legeribies 10 species, We retain all of them and add 3 others s
S, virginien

g, Kanth, 8, seubrifelins, Bhide, and 5. fremnfns, Kunth,

A, Ipvolueral glumes both shorter than the floral
wlanme
I. Stamen

rli 7 panicle reaching

e e S diender.

high ; panicle
2. 5, sindrens.

1L,
0 mm. broad. Spike
long e e S Endicny;
broad
long. Spikelets
i e ol S aminEl fovus,
lote, Splkelets
5. N foclados
B. -.-n as the floral
nicle imterrupted
I. ¥ Leaves wery
wile 6. 5. virginicus,
1%, ‘“:n k -.u.h-l '1 mm, .DI . i..l..'-:'.'n.'L":-' g].‘mcmui. 7. &, plancifoling.
C. Lower imvelucral rlume much shorter than
either of the two others
i, Panicle conlracted
1. Perennials
. Margios of leaves smooth .., e B S dremulis,
&. Marwins of leaves serrulate ... v B S arientalis,
2, Annual,.. o W0, S0 pHliferns.
II. Panicle effuse
1. Spikelets 2°5 mm, long v 1 5 arabicns,
2. Epikelets 1-1°6 mm. long
a. Floral glume ovate, acute ... we 120 8. seabrdfoling,
4. Floral glume ovate-lanceolate, acumi-
nate v 130 8. covomandelianns,

1. Sporobolus diander, Beauv. Agrost. (1812), 26} Jacq. Eclog. Gram, . 25 ;
Link Enum. Hort. Reg. Berol. i, 857 ; Kunth l?u.um Pl . 213 Grill. Notul.
fii, 46, Te, Pl. Aslat. 1. 139, [. 85 I'}n]z. & Gibs, Bomb., FL 206 J"l.‘l.‘tLiJ]!... Cat.
Panjab Pl 165 ; Duthie Grass. N, W. Ind. 29; Fodd, Grass. N. Ind, 40, t. 63 ;
Miq. Fl. Ind. Bat. iii, 375 ; Hook. [. in F.B.1. vii, 247 ; Cke, 1i, 1017.— Agristis
digndra, Rete, Obs, v, 19; Roxb, FL. Ind. i, 317.— Viffa erosa, Trio. io Mem,
Acad. Petersb. ser. vi, Sc. Mat. i1 (1840), 86.—17 Refzdi, Steud. Nom. ed. ii,
il, 768, Syn. Gram. 162.

Deseription » Cke, ii, 1017,

Locality : Sind : Jamesabad, fields (Sabnis BO27 1).— Gefaral 1 Ahmedabad
{Sedgwick !).~Koxfan - Bombay (Blatter 5267 1).—Oeccan » Deolali [Blatter
549 1) : Khandala :!\IuCnun 5108 1); Chattarshinii Hill, Poona ({Ezekiell,
Jacquemont 352) ; Knatraj Ghat (Shevade !} ; l’nnr:hganf Blatter & Hallberg
B13151).—5. AL C‘n.'u:by Diharwar Ibn:igul:.k 2655 1) ; Londa (Bhide!),—
Kinare : Dandeli, 1,800 ft,, rainfall 100 inches {!::L'i]g'-l-h.k & Bell 4221!).

Distvidntion ; India, Ceylon, Asin, tropical Australia.

2, Sporobolus sindicus, Stapf in Cooke Fl. Bomb, i, 1018,
Lleseripiion ; Cke, 1.c.

Localify : Sind: 20 miles [rom Karachi (Woodrow).—We have not seen this

species.
Distritulion ; So far endemic,

v,

Wil
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3. Sperobolus Indicus, K. Br. Prode. (15100, 170 ; Link Hort. Reg. Berol, i, 87 ;
Kunth Enum. PL i, 211 Duthie Fodd, Grass N, Ind. 49 : Heok.f. in F.B.1.
Vik, M8 Trim. FL Cevl v, 261 ; Prain Beng, P1. 1213 Cke. 0, 1015; Haloes
Bot, Bihar & Orissa (1W24), 959 —Adrrostis fedice, Linn. Sp. Pl 63—
A dloprafn, Lomk. 1. i, W2.—A, fenacissima, Jacqg, Collect, 1, 85, Ic. Rar. 3,
to 16 (eved. syw.) o~ Spovobolns fenaeissimps, Beauy, Agrost, 267 Duthic Fodd,
irass. N, lod. 49, [ife & efomgada, Beanv. Agrost. 163 Trin.

1 = I, exiflis, Trin, in Mem, Acad.

LT P T X
i ooyl Gram. W= fepacissingg, H.B, & K. Nov. Gen. & 5p. i, 138 ;
Trin. Sp. Gram, Le. b 60,
Lloscriplion » Cke. ii, 1018,
Locality - Peccan : Chattarshinii Hill, Poona ( Ezekiel 1) : Lina Hill, Masik
Drist. (1o A59 1) : Kolhapur {Wootlrow ). —Aararg - Castle Rock , 1,600 {t:,
=3 [Sedpwick 2851 1).

rainfall 250 ine
ridfion & Most warm countries,

Reg. Beraol. 1 (1837}, 85; Kunth

L. Sperobolus minutiflorus, Liok Hort
B ¥

E Pl.i, 214 ook, £, n F.B. L vii, 228 Clke. i, 1019 = Fidfa aeinniiffor,
T . D i, 155 5 3 =10 eapiflnris, W, & A ex
W Mo, 2036 (e M , Hochst. ex Mig. Anal, Bol.
i ] Le. '158.- ult. Mant. i, 47.—Fauicim

femntssiogny, Noarvt. ex Schra . Bot. Ger. Kegensh, i (1522), 26.

Deseriplion » Cke. 1i, 1018,

Locality » Kowkaw : Bombay Island, very common (MeCann 42961, 36351,
Parel { Woodrow) ; Mulpanm (MeCann 3660 !).—Aawara : Dundeli, 2000 ft.,
rainfall 190 inches (Sedgwick and Bell 4220 1) ; Kumprta (Chibber 1),

Distribation » W, Peninsula.

5. Sporobolus iocladas, Mees Fl. Afr. Auslr. (1841), 161; Heok. f. in F.B.I,
vii, 240 ; Cke. ii, 1010,

Deseriplion ; Cke. lL.c.

Locality : 5ind (Stocks).

stribntion = 5. Africa.

fi. Sporobolus virginlens, Kunth Rev. Gram. 1, 67, Enum, PL i, 210, Suppl.
167 : Hook. f.in F.B.L. vii, 249, —Adgrostis pirginica Linn. Sp. Pl 63 § Labill.
Pl. Nov. Holl i, 20, t. 23.—. barbala, Pers, Syn. i, 75.—d. fitleralis, Lamk,
11, 161.— A, pumgens, Pursh FL. Am, Sept. 54, — Podesemum virginicum, Link
Enum. Hort. Berol. i, 85.—ilfa virginica, Beauv, Agrost. 16 ; Trin, Diss, i,
155 ; Sp. Gram. e, 1. 48 ; Baker Fl. Maaritius 448.— 1", barbala, Beauv, l.c.—
17, fittorals, Beauy. Le.—Sporabofus [if foralis, Kunth 11, cc, 68, 213,

Descriglion : Perennial, Stems erect or ascending from a decumbent woody
ereeping base, branched, hard and oiten tortuous at the base, 15-30 ¢m. high.
Leaves strict, close-set, distichous, érecto-patent, 2°5-7°5 cm. long or more,
parrow and almost terete for the involute marging, pungent, very _p.ale. glabr-
ous or scabertlous above, striate ; sheaths terele, short or long ; ligule of long
soft hairs, Panicle 2:5-10 ¢m. long, elongate, narrow, subspiciform, interrupt-
ed, very pale; branches very short. Spikelets #:5-2 mm. long, very shortly
pedivelied, crowded. Glumes 3, all l-nerved, keels glabrous or obscurely
seabrid towards the tip. Involueral glumes oblong-lanceclate, acute, the lower
shorter thap the upper. Pale oblong, Fnrmwly trupeate. Grain broadly obovoid,
with a pericarp loosened if moistened.

.’,ncm?:'.fy = EE:'.rﬁrmr : Porbandar {ﬁhié:uher 1}. Chibber wns the first to find this
species on the shores of continental India.
wﬂ:’.ﬂﬂbﬁﬁm : India, Cevlon, westward to Afriea and Ameriea; eastward to

Aunstralin.

7. Sporobolus wlaucifolivs, Hochst, in Flora xxv, pt. 1 (1842), Beibl. 1;13:
[ur.lmmp;;:'dﬂm} ;l[-{un.k. f. in F.B.1. vii, 250 ; Cke, ii, 1010.—Filfa glaucifolin,
Steud. Syn. Gram. 154, —I" seabrifofia, Hochst. ex Edgew. in Journ. Lino.
Soc. vi (1862), 195 ; Aitchis. Cat. Panjab, PL 165.—Agrostis bavbata, B, sene.
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pifensis, Pers, Sy, I, 76—, Hittoralis B, Lamk, iii, 161 ; I'eir. Encycl. Suppl’
1, 251.

fescriplion : Che. ii, 1014, .

Localify ¢ Siwd @ Mirporkhas (Bhide 1), fullow fields (Sabnis H‘l'lul 1
Jacobabad (Bhide!) ; Magarpir, near Karechi (Sabnis B2 ) hl‘l!'_-'ith
(Woodrow 18).—ufane! ¢+ Porbandar ( Woodrow 211 @ road to Gogha (Chib-
ber 1} i dry rice Helds, Chandola, Ahmedaboad (Sedgwieck 1).—f nkan
Bombay fore shore (Sedewick 2568 1) ; Sion (MceCann 3677 1. =5, . Connley &
Khanapur, 2,500 {t., rainfall 60 inches {Sedgwick 3011 1).

Lstvedudion @ Panjab, Sind, tropical Africa.

f. Gram. i, 67, Enumm. P, 1, 210, Suppl, 166

s & Saxton in Ree. Bot. Surv. India vis
- Agrrostis fremnla, Willd, Sp. Pl-
cl, 1, G0, N1, 41, F 2. —.A, fena-
) o— Filfa tremnda, ‘Trin, Diss. i, 185.—
. 156.—=F. orienfaliz, Wight Cat.
-5 ex Adtchiz. Cat. Panjab Pl
sn Kith.).

Tect ot prostrate, wiry, strict;
k ; stolons 1515 cm. long,
it, 1-5 cm. long, rigid, subnlate or
wed from the usually hairy base to
Panicle narrow, 2'5=10 cm.
sl interrupted, with erect
cleis crowded, 1-5 mm. long, artienlate
1 engiih or less, wvery pale; rhachilla
ate above the lo and these also separately falling:
red.  Lower involue lume ebout § of the floral glume,
i al gplume and floral glume subequal, Pale as long
¢, Stamens 3. Grain oblong.
Gafaral 2 Sides of the Chandela Tank which are siibmerged in
1 (Sedgwick [).—5. . Consfry : Kunnnr, margins of tanks,
2,000 ft,, rainfall 35 inches (Sedgwick & Bell 49351) ¢ Marrikop, margins of
tanks, W. of Dharwar, 1,500 ft., rainfall 35 inches (Sedpwick & Bell 4495 1) ;
Ranibennur, grassy plains near water (Bhide 1),

LDigtribution : Indin, Ceylon, Burma, Tonkin, Cambodia,

9. Sporobolus orlentalis, Kunth Enum. Pl i (1833), 211 ; Dalz. & Gibs. Bomb,
Fi. 285 ; Hook. {. in F.B.L vii, 251 ; Cke. i, 1020 : Duthie Fodd. Grass. N. Ind.
49 ; Trim. Fl. Ceyl. v, 203.—Arrosiis orientalis, Nevs Agrost. Bras. 393 (exel.
ayr. Roxb.).— A lenacissima, Linn, f. Suppl. 107 (excl. spn. Jacq.).—A. elon-
gata, Roth Nov, Sp. Pl 41.—1%/fn orfentalis, Nees ex Trin. in Mem. Acad,
Petersb. ser. vi. Be, Nat. ii (1840), 65; Steud. Syn. Gram. 156.— . diandra,

Trin. Diss. i, 150 (exel, spr, Retz.).—Sporobolus fuemifusus, Trim. Cat, Ceyl.
Pl. 108 {#op Kunth).

Descripiion ; Cke, ii, 1020.

Localily : Gujaral : Prantii Taluka, low grounds lable to inundation
(Sedgwick ) | Karie Roa, Cutch (Blatter 3771 1)"; Umrat, on salt land { Wood-
row !).—RKomkan : Bassein (McCann 4481 1), —Kamara Karwar, borders of rice
ficlds (Talbot 1531 1).

Listribution : Punjab, W, Peninsula, Ceylon,

10, Sporobolus piliferus, Kunth Fnum. Pl i (1883), 211: Hook. f. in F.B.I1.
vii, 251 ; Cke. ii, 1020.— Filfa pilifera, Trin. Diss. i, 157, ii, 23, Sp. Gram. e, t.
Su‘}.nSﬁqnv&na’:rs ciliatis, Muaro in Herb. Ind. Or. Hook. {. & T, ex Hook . in
F.B.L vii, 251; Duthie Grass. N. W. Ind. 20 (non Filfa ciliata, Presl.).— Trig-
chyrum nilagivicum, Steud. in Hohen. Pl Ind. Or. no. 931.

fr“fc?'ﬂian 2 Cke. 0, 1020.

alily :  Decean ; Panchgani, Tableland, 4,300 ft., rainfall 6
l(gﬁadgwiﬂ: & Bell 4693 !, Blatter & Hallberg B1319 !, B13z0!, Mccgu.ii:nﬁlff

« M. Country : Dharwar (Bhide !) ; Belgaum sﬂltchia 836).

Distribution : W, Himalaya, Khasia Hills, Nilgiris, W, Peninsula, Malacca.
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11. Sporobolug arablcus, Boiss, Diagn. Pl Or. ser. i, xiii, 47; Hook, f. in
F.B.L., vii, 252 Cke. ii, 1020, — 5. patfides, Boiss, F1 Or. v, 514 {#en Lindl) ;
Aitchis, Cat. Panjab PL 165 {evel, spn)o—Frilfa pallide, Nees ex Trin, 1o Ment,
Acad. Petersb. ser. vi, Se. Nat, i (1840}, 62; Stend, Syn, Grumw, 155.—
17, arabica, Steud. Lo, 241,

Hook f. colls the synonymy of this plast a perplexing one, *owing to the
double use of the specific name paffidus, and to the fact of [%ifa being now
regarded as o syoonym of Spepdelns, This nome (paflides) was applied by
Mees in 1840 to the Arabian plant deseribed above, upder Fiffa: and by
Lindley in 1585 to a very different Australian one, under Sporobofus. ‘Bentham
[FE. Awstral, vil, G23) assaming that Nees had referred his plant to Sporobolng,
repamed Lindley's 5, Liwdleys.  Lastly, Bolssier, when he founded his
5. arabicns, wis pot aware that it was Trinius's [90a pallide, which he erro-

it t., under Sporobolus paffidis, Trin. 1o this case The

1ame Sf. pallidus, Lindl., for

for the Arabian and Indian.’
+ inglined : & pallidus, Boiss,, as Filfa
& oldest name for the Indo-Arabinn species.

(Bhide !) + Mirpur Sakro (Blatter &
{ i e McCann D673 DEI6 1) 5
Landn near ‘Karachi
and Magar Peer

Blattor
5h: Tan

iputana Desert, Afghanistan, Balu-

chistan, Arabia.

12. Sporobolis scabrifolius, Bhide in Journ, & Froc. As. Soc. Beng. new. ser.
viii (1812), 312, pl. xxv. :

DPescripiion : Stems erect, 20-75 cm. high. Nodes glabrons, Leaves 2:5—
12 cm. Jong, 3-89 mm. broad, lanceclate, rounded or subcordate at the base,
hairy on both surfaces with bulbous based hairs, margins slightly thickened
and spinulosely serrulate ; sheaths glabrous ; ligole a fringe of hairs. Panicle
7'3-175 cm, long, 2580 cm. diam.; branches whorled or fascicled, a few
salitavy ones or twins intervening. Spikelets about 1 mm. long. Glumes 3,
javolucral ones empty, ovate, acute, membranous, I-nerved, the lower one §
the size of the upper ; flowering glume just a little shorter than the upper
involucral, ovate, acute, membranous, l-nerved, Emh.-:ue. bisexunl : pale
shorter than the glume. Stamens 3; styles ‘2 stigmas plomose. Grain
rounded, slightly beaked at the extremiries ; lodicules minute.

Locality : 5.0, Country : Ranibennur (Bhide !) ; Haveri (Talbot 21761).

Frxtribution : Sofar endemie.

13, Sporobolus coromandelianus, Link. Hort. Reg. Berol. 1 (I827), 83 (ix wola).
Kuonth Rev. Gram. i (1529), 65 ; Dalz. & Gibs, Bomb, Fl. 296 ; Hook. f. in F.B.I.
vii, 252 : Cke. ii, 1021 ; Haines Bot. Rihar & Orissa (1924), 975.—Agrostis corp-
mandeliana, Retz. Obs. iv, 19; Vahl, Symb. i, 10; Rexb. FL Iod i, 316.—
A. indica, Forsk. FL. Aeg.—Arab. 10d.— Fiffa coromandelfana, Beanv, Agrost.
15 Trin. Sp.. Gram. Iz. t 11 (eomiffens plamam fnvolucri inferiorem) ; Steud,

_sryn, Gram. 153.— 17 cospsmentata, ‘U'rin. Diss. i, 156.— 1 discospora, Trin. in
Me

. Acad. Petersb. ser. vi, Sc. Nat. ii (1841), 59.—F, Koxburghii, Nees ex
Trin, l.c.— ", Koxburphiona, Nees ex Wight Cat. No. 1742 ; Steuad. Nom. ed.
ii, i, 50.— Sporebolus commutalus, Kunth Enum. i. 214 ; Miq. FI, Ind. Bat. i,
76 [exel. syn. pulchelio) | Boiss. Fl. Or. v {1884), 513 ; Aitchis. Cal. Paojab
Pl. 165 : Duthie Grass. N. W. lod. 29.—5. discosporns, Nees Fl. Alr. Austr,
158, — Trfachyrum cordofannme, Hochst. ex Steud. Syn, Gram. 176.

Descriplion :  Cke. i, 1021,

Locality : Sind: Jamadar ka Landa near Karachi [Stmks —Gujaral ;
Shady places at Dhansura Madasa-FPetha (Sedmwick 1) o~ Nhandesk ; Bor, Bori
River (Blatter & Hallberg 4426 !)—Awwkan ; Kennedy Seaface, Bombay



d56 JOURNAL, BONBAY NATURAL HIST. SOCIETY, Vol. XXXII

( Sabais 4205 1) ; Bombay {Law).—:evans Poona, Collepe Farm (Khomne 1) ;
Gungapur (Blatter ASE!'). -5, M, Connfry : Dharwar, 2,400 [t, rainfall 34
inches (Sedgwick 2832 1),

fistribafion :  Punjab, Orissa, Bnrma, W, Peniosula, Ceyvlon, Afghanistan,
Africa.

TRIBE XI. ERAGROSTEXE

80, Desymostacaya, Stapf, in Halnes Bot, Bihar and Orissa (1924), 962,

¥ ntch compressed ,
rowderl branchlets of
rhachilln sub-

2 — Brizg bipinnala, Linn,
ed, i, 4. —Leplochion
iz cynosuroides, Beauv,
. 1 1774b; Trin.in

1d G3ibe, Bowb, Fi. 288
ad. 37, Fodd, Giass, N
in Jonr i . Hist. Soc,

324 Che i, 10258 ; i Beng. Pl.
vy (1786G), 20 ; Roxb. Rl Ind. i, 3333

at. Bomb, Pl. 236 Kanth Eoum. Pl. 1,
S crnosuroldes, Stapfin Haines Bot, Biliar and Orisss (1524),
952 + Blatt., MeCann and Sabnis in Joura, Ind. Bot, vi (1927, 76, — Crnoskrns
drurns, Forak. FL Aegypt.—Arab. 71,

Deseription: Cke. i, 1025 {under Eragroilis).

Localify » Sind : Jacobabad [Bhide!); Hvderabsd (Bhide!l., Woodrow) ;
Sukkur (Sabnis B550 !, Bhide !) ; Miani forest, Hyderabad (Bhide 1) ; Larkana
(Sabnis B100!) : Sehwan to Laki, foot of hills (sabnis BGo!) ; Sehwan, sand
dunes (Sabnizs B674!); Sita Road (Sabnis B3601); Kbhairpur Mirs, forest
(Sabpis B328!) ; Phuleli Canul, oo banks, at Hyderabad (Sabnis BIS1!)
Sanghar (Sabnid BS0S!) ;i Pad-ldan (Sabonis B517 1) : Ghulamalla, felds
{Blatter and McCann D&431) ; Mirpur Sakro (Blatter and McCann D644 !,
D646!, DE47Y) : Ghare (Blatter aud McCann DB15!, LGS Y .—Culch -
(Blatter l}.—Gufarad : Surat (Gammie!) ; Nadiad Farm (Supt. of Farm!) ;
road to Lasundra (Chibber !) ; Charodi (Gammie 16526 ) ; Mandvi, Kathinwar
(Woodrow }.—Aeadan - Palghar, Mahim (Ryan 2189) ; Bassein (Patwardhan !);
Dahana, Thana Dist, (Burns !),—Deccan ¢ Masik (Lisboa).

Distrebntion : India, Syria, Egypt, Nubia.

£1. Eracrostrs, Beaunv. Esz, Aarost. (1812), 70, pl. 14,

f. 11; Cke, ii, 1021,

! Hitelicock ascribes the genus to Host because Host was the first to deseribe
a species of Hrogrostis (Gram. Austr. 4 (1800, 14, pl. 24). Host, however, did
not give a diagoosis of the geaus and so we retain Beauvois who first diagnosed
the genus, l.c.

Species more than 100, —Tropical and temperate regions,

Cooke describes 15 spécles  Of these Sragrostis cynosuroides, Beauv. has
been put under fesmosfeckya above. The other specles are being retained,
with the exception that &, fenella, var, ziscosa, Stapl is considered as a distinet
species (£, oviscosa). OF two species the names had to be changed viz, /2,
anadilis iz here called £, wniofoides, and £. mafor goes under the name of 5.
Eragrostis. £ papposa and E, brachyphylla are new to the Presideney.

Eey, after Cooke.

o1




REVISION OF THE FLORA OF THE BOMEAY

A, Spikelets panieled.
AA, Rbachilla of spikelets more or less jointed
and breakinge up (rom above dowpwards
1. Papicle spiciform, cumpact, 5-75 ¢m. by
3 mm, ; rhachiz bearded at the nodes :
marging of dowering glumes ciliate ...
Panicle open or more or contracied ;
marging of fowering glumes not clliate

short,
lome,
panicles

R pro-
i n compressed or
lateral nerves nent, then with

persistent pales
1. Spikelets more or less fascicled on the
primary or secondary branches or
shortly pedicellatein narrow racemes
ag. Leaves glaucous; grain oblong.
&b, Leaves not glauncous; grain
elobose or nearly so
Spikelets not fascicled; long pcducli.lle
more or less divaricate when ripe
a. Leaf-marging glandular
aa. Lower involueral glume 1-3-
nerved ; upper J-uerved .,
Both involueral glnmes 1-ner-
ved

2,

difr,

#as

&, Leaf-margins Eghndu]nr involucral
ghrmes 1-nerved

aid. Spikelets versatile, 2°5 cm. long

or longer, narrowly linear;

branches of panicle :u]it:n'}'...

Of,  Spikelets small, 4 mm. long

or less

& Month of leaf-sheath nake:l,

82 Mouth of leaf-sheath
bearded

f Perennial. Grain ubovoid,

i Annual. Graln ellipsoid ...

E. Spikelets distichously spreading. secund, in a
long, simple terminal spike

1. Keels of pale distinetly winged ... wu

2. Keels of pale not winged

aee ane

PRESIDENCY

= en

14.
15.

16.
17,

v

i

457

Coefliata,

. atspera,

. CHlEaris,

denelia,
. DIgEOSa.
 Interrupla,

v, niolofdes,

ranpeliog,

. slenophylla,

. Eragrostis,

. mEnar,

. drewmnla,

L lennifolta.

. papposa,
o, prfosa,

. difaria.
. braehy bl

1. Eragrostis cillala, Nees Agrost. Bras, (15249), 512, Obs, 1 (nowmen thuﬁ
Wight Cat. No. 1788 ; Steud. S}*n Gram. £65; Dalz. and Gibs. Bomb, Fl.
Hook. £, in F. B. 1. vii, 313; Cke, ii, 1022 ; H1|.1:|.es Bot. Bihar and Grlssn{lm,
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956, — &, rapestris, Steuds 1, co—Poa cffiafe, Roxb., Fl, Ind. i, 33,—P, rupestris,
Roth. Nov. Pl 5p. 71,

Deseription : Cke. 1i, 1022,

Locality : Goufaral @ Domas, near Surat (Dalz.oand Gibs.).—We have never
come acrozss this species.

Lhgdritondion : Indin, Cochin-Chinm,

2. Eragrosts aspern, Mees F1, Afr. Austr. (1841} 408 ; Lishoa inJourn., Bomb,

7

:\:1.1._ Soe. vil |_]"_\..1ﬂ'|. 86 ¢ F n F.B. 1. vi, 314 Cle. ii, 1023,—
it Stend. Syn. Gram. 2 fon panicatate, Roxb, Fl. Ind, I, 340,
—a Hort. Vindoh, iii, 32.

i, 1023,

: (Lisboa !).—5. M. Cownfry: Hubll, in water hole,

(Sed 12301} in a small tank near

I 141} ¢ common in the water
{Lishaa !},

, lropical and 5. Africa, Isle of

Inehos

Bercl. i {1827), 102 ; Hoiss, Fl. Or. ¥, 562 5
Fodd. Grass. N, Ind. 62 ;
wat. Hist. Soc, vii (1893],
g cifiaris, Linn, Sp. PL
. ger, vi, i (1831), 395 —
i, 424.— £, plamosa, Boiss, Fl.
Hook. Niger Fi, 186.—F. arabica,
t. 522, —Mepastachya cifiaris, DBeauv.

iv, 31,

Agrost, J

Stapi (in Heol:. . F. B, 1. L ¢.} distingnishes 2 varietics :—

@, Var. citiariz groper, Stapi. Panicle spiciform, more of less lobed or
interrupted,

&. var. brachysiachya, Boiss. Fl. Or. v, 582, Panicle short, compacl,
evlindric.

{n our opinion the many intermediate forms malke it practically impossible to
keep up this varietal distinetion. The above synonymy and the following
deseription are such as to include both varieties,

Deseriplion : Annual. Stem 15-60 cm. high, procumbent below and geni-
colately ascending, slender, glabrous, smootl, Leaves very narrow, flat,
tapering to a fine point ; sheaths strinte, nsually bearded at the mouth with
long hairs : ligule a fringe of short hairs. Panicle 1-15 c¢m. long, spiciform,
maore or less lobed or interrupted, or short, compact apd eylindrie, appear-
ing hairy from the long cilia of the pales ; branches very short, divided from
the base, glabrous;: nodes of glabrous rhachis naked; pedicels very short,
glabrous. Spikelets 25 mm. long and broad, erowded, 6-12 flewered, strongly
compressed, very pale ; rhachilla breaking up.  Involueral glumes subegual,
ovate-lanceslate, aente, 1'3 mm. long. Floral glumes about 1 mm. long,
oblong, sublruncate, mucronulate, spreading, lateral perves submarginal.
nles equal to their glumes and falling with them, the keels with long
rigid cilin. Stamens 3; anthers very short. Grain elongate-ovoid, about
05 mm. long.

Localify : Sind ; Karachi { Burns !) ; Jamadar ka Laoda, near Karachi
{Stocks) ; Mirpurkhas ( Sabnis B1175!) ; Mirpurkhas Parm, Mankad (Herb,
Econ. Bot.! }: Jamesabad, in fields { Sabnis B1109!} ; Nasarpur, clayey s0jl
{Sabnis B1053!) : Sanghar [ Sabails B757!) ; Tatta ( Blatter & McCann
D549 1) —Cretek : Bhaj Hill (Blatter ). — Gujaral Baroda (Weodrow) ; Domas,
near Surat (Bhide!) ; Porbander ( Bhide!); Madiad (Chibber:) ; Broagh
{ Woodrow !} ;: Suogiri ( Gommie 16553 1) : Perim Isl,, Gulf of Cambay
{ Blatter | ). —Khandesh : Taner, Tapti bank (Blatter & Hallberg 516619
Nim, Tapti bed (Blatter & Hallberg 5100 1) ; Tapti Isl. near Bor, on sand and
mud (Blatter & Hallberg 4394 1) ; Bor, Bori River ( Blatter & Hallberg 4423 13;
Amalner, Bori River (Blatter & Hallberg 5114 Vy.—FKonkar : St. Xavier's
College, compound (McCanon 4527 ! 45961} ; Alibag, sandy shore Ezekiel 1).—
Deccan » Trimbak, Nasik Dist. (Chibber !}.—Aanara ; Honavar (McCann 1),

Distribution ; India, Arabia, tropical Africa and America,

|

ii
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1. Eragrostis lenella, 1. Beauv, ex Roem, & Schalt, Syst. il (1817}, 576 : Stapt in
Hook, I, Fo Be 1. vil, 315 Cke., i, 1023.—Por amabilis, Linn., Sp. P, ed,
i (1753), 68.— Pog fenella, Linn, Sp. 1. ed. 1 (1755), GO,

A. Camusin Lecomte's Flore Géndral del'lndo-Chine has adopted the
name Sradroslis auabitis for thiz species, My, Hubbard of Kew has informed
us that, according 1o the Vienna Bules of nomeneloture (Art, 46) this does not
seem to be correct.  Foa ewratdlis, Linn. i85 the saome ns Poa fenefla, Linn,, ond
fLragroslis feeedfa, P, Beany, ex Roem, & Schult. i bosed on Fog fereffn, Ling,
Apparently Stapf (in Heok. £, P, B. L. vii, 315 was the first to unite the two
species ¢ asthe name frst nied when the specler were united €5 precedence
over the other, we have (o retain the 2 tenella, P, Be

Prescrsption : Usuall ler
variable, rarely 45 cm
slender, narrow, aey

izt

k55, VEry
Leaves

or cylindric, neves
branches of K. !
capillary brruchie
compressed, 3-U=Howe
giumes obligue, n
of pale usually obic
polished.

Far. plimosa, Sta
Bihar & Orissa |
i. (1827), 192 (;
6, t. 38, 77 A .
Soc. vi [1893), 385.-
i, 333; Roxb. FL Ind. i
Bl Zeyl, t. 47, 1. 3% Rete, Obs.
P.odespgiciens, Link. Enum. Hort, &
Mant. i, 318:

Dlescriplion ;. Stems tufted, somelimes reaching 40 eru. hi | t
as well as the panicle eplandular. Panicle delicate, open, o flexuous
branches capillary, rhachis bearded at the nodes ; pedicels distinet, often long,
Spikelete 124 mm, long, 3-0-fowered, rhachllla subarticulate, Involueral
glumes vnequal, the lower distinctly shorter than the npper. Floral glumes
less than 1 mm, loogr, Keels of the pale pectinately ciliate with long hairs.
Anthers minute. Grein oveid, less than 0°5 mm. long.

Locality : Sind ; Mirpurkhas, on banks of dry watercourse [Sabnis B1023}) ,—
Gujaral : Surat [(Bhide !, Woodrow),— Alandesh - Bor, Taptl Island, sandy
mud [(Blatter & Hallberg 4395!) : Umalla, Tapti bank (Blatter & Hallberg
5230 1), Chanseli (McCann 9978 1), —Abadan : Common [Lisboa) ; Byculla,
common in Bombay Island (McCann Al ; Uran (Hallberg & MeCann 51311,
S124 ). = Deccan : Sholapur (D' Almeida 9977 1) : Poona {Cooke, Woodrow).—
S M. Counlyy : Dbarwar, 2400 fi., rainfall 34 inches (Sedgwick 28301)
Yelvigi, 1,500 ft., rainfall 30 inches (Sedgwick 2035!) ; Badami (Bhide!) ;
Gokak (Shevade ). — Kawara - Halyal (Talbot 2383 1),

Lisivibution : Throughont India and Ceylon.

Var, riparia, Stapf in Hook, [. F.B I, wvii, 315 ; Cke. i, 1024,

Cooke included this variety on the authority of Graham (Cat. Bomb. Pl P
256, under Poa fewella), Greham does not give any locality ; Cooke has not
seen noy specimen from the Presidency and we have oot found it anywherein
otr ares. We, therefore, drop this variety,

5. Eragrostig vizcosa, Trin. in Mem. Aecad, Petersh, ser. G, i (1831), 387
Dalz, & (3ibs. 208 Lisboain Journ. Bomb, Nat. Hist. Soc. vii (1893), 336 ;
Haines Bot. Bihar & Orissa (1922}, 957, — Foa piscosa, Retz, Obs. i7 (1786), 20;
Roxb, Pl Igd. §, 336; Grah. Cat. Bomb. Pl. 236; Kunth Enam. Pl i,
Sﬂﬁ.afm::msrf: fentella var. viscosa, Stapl in Hook. [, F.B.I, vii, 315 Cke.
i, 1024,

Plescriplion ; A tufted, sweet-scented-grass, 15-40 em high, the panicles
occupying the greater part of the plant. Stem and rhachis of panicle, pedicels
and zlomes with scattered microscopic glands., Leaves mostly convolote,

3
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erecto-pitent, 25-5-3 cm, long with rigid tips, base and mouth of sheath
with very long vilin, Panicles dense, evlindric or oblong, /=13 em. long and
up to 35 em, broad. DBranches vory numerons, more or less spreading, equal,
sometimes opposite or 2-nate, but never ininterrnpted whorls as in e, dnder-
raptia ; rhachis wsnally ginbrous, fed at the nodes, Spike-
tets S-20-Howered, often purplish, us wehilla readily

1 14 shorter

erilous., -
o, polished, o

il I (B

! Lrifo
Hist. S i
am, 261, —J whans, Nees in 3
, i, i, 8637 Dothie Grass, N. W. Iod:
63, t, 76; Aitchis, Cat. Panjab Pi. 169 Lisbo:
Or, v, 583.—F£. Rotisi, Steud. Syo, Gram, 267,
F. zerticitlaba, Nees in Wight Cat, no, 1751, —F
Sp. 64; Roxb. Fl. Ind. i, 335 (nen Rete).—Foa ¢
Erarrosiis digerhens, Stend, Syn. Gram. 266, nicrynpta, var, digre-
Aena Stapf 1. e.—Poux diandra, Roxb, Fl. Ind. i, 336 (#ow Ae. Y. —fragrosiis
dimndra, Aitchiz. Cat. Panjab Pl. 160 {von Steud.) ; Duthie Grass. N.W. lud.
37, — fiplachne clongale, Hochst, ex Stend. Syn. Gram. 263, — Eragrostis
di plachuoides, Stend. Lo e.= Evagrostis inferrapla. var. diplachnoides, Stapt
1. e.— &, cawdata, Nees ex Steud. 1. e. 261 ; Duthle Grass, N. W. Ind, 37.—
E. japonicr, Trin, in Mem, Aecad. Petersh. ser. vi, i. (1831), J05.— 2. fenella B.
Roem. & Scholt. Syst. ii, 356.—&. fewefla; Benth. FL Hongk. 431, FL
Austral. viii, 643 (won Beauv.) ; Duthie Fodd. Grass, M. Ind. 65, t.
78, . fenellla, Steund. Sya. Gram. 279.— . fewndssima, Schrad. ex Nees
Fl. Afr. Auste. 400, 410.—F. inferrupla, var. fenuissima, Stapil.c. ; Sedgwick
and Saxton in Rec. Bot. Surv, Ind. vi, 219 ; Haines Bot, Bihar & Orissa {1824)
038 — Pox  Japomicr, Thumb, Fl. Jap. 3L.—P. fenella, K. Br. Prodr. 151
{non Beauv.) ; Roxh., FL Ind, i, 337.—P. fencllvlla, Kunth Ennm, Pl. 1,

335,
We have examined a great number of specimens from all parts of the
Presidency. Most of them cannot be classed under any of the 4 varieties
ml:rltiﬂ:lEJ by Stapf. 1 we wanted to classify them we would have to greatly
multiply the number of varieties which could not be satisfactory neither from a
theor=tical nor practical point of view. Cooke puts the Bombay materinl
under £, inlerrupla, var. Kaenigit, Stapf. But then he has seen only one
specimen from Surat., We have dropped all the varicties as can be scen from
the above synooymy.  The followioyg deseription comprises them all.
[escription : A very variable slender grass from 5-90 em., annual or
perennial. Stems smooth and polished, tufted, geniculate and ascending from
the base, braszched or not, nodes glabrous, Leaves slender, up loabout 25cm.

Spni) e
Stendd

hewrar, Schualt, Mant, G16. —

long, nurow, flat, glabrous; sheaths glabrous, close; ligule a fimbriate

membrage. Panicle exceedingly variable, up to 60 cm. long, either contracted
with appressed branches or interrupted with many tiers of rather short
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spreading subwhorled branches (either long narrow with short dinse suberect
or erceto-patent preudo-whotls or long eifuse Gr contracted with solitary or
o-3-nate branches, simple or if brapehed the whorl rarely overtopped by 1 or 2
branches, ulthmate branches not divaricate or long loose narrow, usually stitf,
branches |:_-'.{_:11;1|_t-1.\'h:||"|1.'..'|, spreadivg, rami from the b branchlets and
pedicels divarieate- or long linear-oblong, branches up (o5 cm; long, hardly
whorled, simple at the base, ete.), Spikelets usually very minute, (rom
1-6 mim. long, ovate to linear, few- to many-flowered.  Flowering glumes
obtuse, nerves slender, @reen or pole brown, rarely coloured, keels of pale
seaberulous or smoo Stamers 2 }

Localif = Siwd
(Sabnis BIWGS!) ; I
[Sabniz Bt 1)
la water holes
(Dedowick &
WAl '

il
Mirpurkhas, fallow fields

1ia Hill, near Fyderabad
o LGS0 Y —Crararal
o0 fr,, raipfall 100 inches
!, Woodrow, Cooke) i habir-
1) rond to -Lasandri
Blatter & Halibe

Hallberg
 (Blotter
i Uhmalia,

4 ! {MecCann S5056%) 3
wadl, Ivatpuri (Blatter & He i (McCann D987 1) 5
¢, Sholapur {D'Almeida 59 A, s Margin of tanks,
1, 1,800 ft.; rainfall 25 inches [Sec kofe Bell 3612 1) 3 Dharwar, 2,400
41l 34 inches (Sedpwick & Bell 4975 ) ; Dastikop, 2 S00 It rainfall
(Sedgwick 21351).—Aamara : Halyal, 1.500 {t. (Talbot 2100 1)
Talbot 844 1) ; Castle Rock, on banks of o tank (MeCann 09535 1),
; Indin, Ceylon, tropical Asia and Africa.

ter & Hallbe:

7. FEragrostis uniololdes, Nees ex Stend. Syn. Gram, 264 ; Trim. Cag, Céyvl, PL
108+ Dethie Grass. N.W. Ind., 38: Fodd. Grass. N. Ind. 65; Altchis. Pani.
PL 170 Lisboa in Journ. Bomb, Nat. Hist. Soc. viii {18931, 363 ; Griseb, in
Goetl. Nachr. (156%), 75.—FPog axioloides, Retz. Obz. v, 197 Roxb. Fl. Ind, i,
330; Kunth Enum. Pl i, 335: Grah. Cat. Bomb, PL 236, <0 andltifion, Roxb.
Fl. Ind. i, 338.—F. podyanorpiu, R, Br, Prodr. 180, — 2 5, Lamk. 111ustr,
1, 184, t. 450 [. 27 Kunth lLe. 335.— Evaproslis amabilis, Wight & Arn. ex Nees
in Hook. & Arn. Bot. Beech, Yoy, 251 (wor Linn,); Nees in Act, Acad. Nat,
Cuor. xix, Suppl. i (1843), 205: Stapf in Hook. . F.B.1. vil, 317; Cke. H, 1025;
Haines Bot. Bihar & Orlssa (1922}, 858, —F., polymerpha, Trin, ex Stend. Nom.
e, B, 3, 364, 862.— /2, rwdens, Hochst. ex Mig. Anal, Bot. i, 26 ; Stemd. Svn.
Gram. 265, —8riza rubra, Lamk. Muostr, I, 187 : Kunth 1c. 371.— O fola fedica,
Spreng. Svsb, i, 34035 Dale, & Gibs. Bomb. Fl. 205, — Mepasiachya polywmorpha,
Beauv. Agrost, 7.

Mr. Hubburd of Kew has belped us with regard to the synonvmy of this
species. He saysin & letter ;' The combination 2 amabifis, Wight & A, is
based on Poa @nabilis, Linn, but the majority of the references, the description
and the specimens refer to a different plant which has for a long time been
known under this name. It cannot, however, be called &, quméilis, Wirht &
Arn. and the next name for it is Kragrostis sniofordes, Nees { Poa wnioloides,
Retz.). The fact that the name &, amabilis has been applied to a different
species might be used as additional justification for rejecting it.’

Lescriplion ¢ Cke. ii, 1025,

Laocality : Sind ; Mirpur Sakro (Blatter & McCann D651 |, — Kondan 2 Penn
(Bhide !, MeCann!); very commen in the Bombay and Salsetie Islands
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{ MeCann 1) ;0 Alibag ( Brekiel ) ; Uran ( Fallbs u-. & MeCann 51301} 5 Pnrel,
H-.- nbay Island (W l."lu.|1u"l‘-'l Buzsein A '-.‘\'-----I' | ~fecean @ lpatpurl {Blatter
B .,1... . Parapdhar  [MeCann H730 1Y

& Hallberg 51921, Mel :
Lohaird, way |||-|"nhl..l1 '|' Ehand || very common | Bl |||r-!"'h"'s'
Katraf Lrh"l.l

S0 Y, MeCann 11 : Lonovla (W m'-:] OV I ﬁ Poosna (Woodrow! ; K

{ Biide!): Pancheani (Blatter 5 o || ibere B1243 1) 5 2 vibileshawar
(‘Talbot 45111} - .\' M. Conntry 15 N. of Belgnnm {Ritchic 846} 5
l"ﬂ. q 1 - W | Y H |'| l,l M 5 e F oy 1wy i g

hnrwar {Seddewich 14 1)e— A tara rwvar, sandy helds by 4430
{Sedewick & Hetl .=.|N-: o Castle Rack .r;_. umie 15723 1) » Dadsgoar Folls

RS 1.
r India, Ceylon, tronical Asia,

(McCran - Al0

Canal (Eeekiel 1) :
o' & Hallberz

200 inches

Cacas, t
field (Thaibot 2
Halval (Talbkot 2381 1) 3 lh.1u1

e 1550
f)n!:.r.‘.wf o Iu;l1‘ Ceylon.

8. FEragrostiz E[ur.ﬂph}l!u. Hoohst, ex Mig. Aual. Bot, lod. i (1851}, 27 ; Lishoa
in Journ. Bomb. N: Soc, vi il (15593}, 85 apf in Hook. f, FiBIL- i,
318 (excl. alig. syn.) ; Trim. Fl. Cevl. v, 284; ”r1. Beng, Tl 1221 ; Cke il
1026 ; Haines Bot. Rihar & Oriss: -. 1] A24) , Al -= 4, Hrogowerd, Meas in Wight Cat.
[IH'!'H Moo 1780 (pariii) ; £ elegan ;'H. MNees L. 1781, o, B (won Stend.) ;
Luthie !'-r'v\sl\s W. 1lnd. 37, E-cn:l:] Grass. N. Ind. 63, t. 74.

Description : Che. i, 1026,

Logality : Khandesh : Tapti Island, near Bor, on sand and mud (Blatter
& Hallberg 570!} ; Umalla, Tapti, on sand (Blatter & Hallberg 5180 !).—
Aonkan :-Uran (Hallberg & MeCann 5134 1) ; Malwan (Woodrow).—féecan -
Khandala (MeCann 53181) ; Igatpuri (Blatter & Hallberg 51421} ; Pashan.
near Poono (Goammie!) ; Parandhar (McCann 5601 1) ; Panchzani [Blatier &
Hallberg B1316 !} ; Barkas, Mawal, Poona Dist. (Woodrow).—5, 0 Conndry &
Hirbudihal, oa the margin of a tank (Sedgwick 2081!).—Kawara : Halval
(‘Talbot 2165 1) ; Kulgi { Talbor !).

fistribution @ India, Ceylon, tropleal Asla and Africa,

10, Eragrostis Eragrostis, Blatter & MeCann, wow, comb. (nes Karst. guae esl
£ mipor, Host. ). —8riza Eragroséis, Linn, Sp. Pl. 70 ; Schreb. Beschr. Gris,
i, 74. — Pt Eramrostis, Cav. le, i (1791}, 63, 1. 92 "‘-‘uEhth Fl. Graee, t. 73.—
Megastachya Evaprostis, Beauv, Agrost, (1512), ?4.-Hr-.fza offonga, Moench
Meth. {1802), 185.—Eragrosfis maior, Host, Gram, Austr. iv (1508), ¥, ¢, 21 ;
Hook. f. F.B.I. vii; 320: Cke. ii, lD”h Haines Bot. Bihar & Orissa 1.,_|.j|}|
059, — £ flexnosi, Steud, Syn. Gram. 2'..1’.- Duthie Grass, N.W. India 37,
£, mepastochya, Link Enum. Hort. Berol. |{]32{II:| 187 ; Kunth Enum. P, i,
33 ; Relehb. Ie. FL. Germ, t. 91 ; Aitehis, Cat. l*'m]ah PI 1689 ; Duthie Gross.
N.W. Ind. 38, Fodd, Grass. N. [nd 63, t. ¥5; Lisboa in Junru Eomb, MNat,
Hist. Soc. vii (15893), 382 ; Boiss. Fl. Or. x,SH-Er.u-.F_., wmulliflora, Aschers, ex
Bnis;. Le.— Poa multitlora, Forsk. Fl, Aeg,-Arab, Ixi, no, 58, e]v, nt, 60,

—Eragrostis paovides, Trin. in Mem. Acad, Pelersh. ser. vi, i (1831},
iN --.E_'.‘ tuliparis var. megastackya, Coss, ¢f Dure Fl. Alger. 48 —foa
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Fl Vedem, ii, 246, 1. 91, 1, 2. — P, flexuosa, Roxb. FL. Iodi
pfarw, Behult. Mand. i, 315 —F, forfugsa, Spreng; S5yst.

Sabnis BR97 1, BF55!) ¢ Mirpurkhas, on bank of

ad, Bronch (Gammic!);
v slope (MeCann Ald 1))

Pripui sand {Blatter &
S18F 1) —Nowkan ¢

5 4] ¢ A3V —Leccan
F (MeCann
i G 1) Poona
I ' | il 1), =504
wick 2834 1) 1 Badani
; Ha, Cevlon, westwards fo er an, tropical and
r

f7) . c8in Fl, Austr.

: Haines Bot.
Is5 2 Reichb.
<. N Wilod:
1 o in Journ.
-~ J7. pogoides B,
regrestis, Linn. Sp,
il il 15, Boschr. Groes. [i; t.-38:;
fe Mragresiis, Vil FL Delphe 11,50 (voRn

leva the giands on the Jeaf-
14 Le Letier Lo say that the

nargins are wsually slandular.

Focality » Sind . Jamesabad, in fieids (Sabniz B1111!); Pad-l1dan (Sabnis
13510 1) ; Larkana (Sabnis B476 !); Sanghar (Sabnis B751 1, BTS2 !).—Gnjaral ¢
Godra (Woodrow) : Paneh Mahals {Woodrow — Alargesh - Umalla, Tapti eand
{Blatter & Hallberg 3180 !) ; ‘Papti Island near Bor, on sand and mud (Blatter
& Hallberg 4449 1, 5470 1); Manmad, Redmond’s garden (Blatter A121) | Tapti
Bhusawal, N, E. (Hallberg 5112 !),— Konday ; Parel (McCann 5376 1); Bombay
{ Lambert.—Ffheecan »  Tangawadi, lgatpuri (Blatter & Hallberg 58351)
Puran r {MeCann 56011); Bhimthadi, Poona Dist.(Mamlatdar of Bhimthadil);
Man ira 1ist. (Mamlatdar of 3an |) : Poona (Jacquement 350), Chattar-
shinii Hill {Ezekiel!) ; Nasik (Lisboa).—S. M. Connfry ; Dharwar, 2,400 It,
rainfall 34 inches (Sedgwick & Bell 4457 1)} Gokak hills {(Shevade ).
Dhisteebation : India, Afghanistan, tropical Africa.

12, Eragrostis tremula, Hochst, in Schimp. Pl Abyss, no, 6, in Flora (1842) I,
Peitl, 158 : Duthie Fodd, Grass. N. Ind. 65, t. 79: Lisbon in Journ. Bomb,
Nat Hist. Soc. vii [1893), 352 : DBoiss. Fl., Or. v, 581 ; Prain Beag. Pl 1221
stapf io Hook. f. F. B, 1. vii, 3205 Cke, ii, 1027 ; Haines Bot, Bibar & Orissa
{1024}, 960, — Poa fremnela, Lamk. 1§, 185, —Eragrostis melliflora, Trin. in
Mem. Acad. Petersb, ser. vi, i “n.‘.i-”],, 401: Dalz, & (Gibs. Bomb. El. 2893
Diuthie Grass. M. W. Iod. 38 ; Aitelis. Cat. Panjab. Pl. 165.—FPoa sadtifira,
Roxl, FI. [nd. i, 338 (#on Forsk.).—Eragrosiis rihachilvicha, Hochst. ex Mig,
Anal, Bot, Ind. pt. i (1851), 25; Watt Dict. Econ. Prod. iii, 236.

Peseription ; Che. i, 1027, &

Loeatity: Cufch » Sumrasar | Blatter |).—Gujarat ¢ Sevalin (Chibbel !}
Verim Izland, Gulf of Cambay (Blatter !); Gogo, Kathiawar { Dalzell & Gibson,
Woodrow).—eccan ¢ Lonavia (Lisboa) =5, M. Cosnfry: Londa, on ruck
in the river bed [Bhide!); Gadag (Bhide !). 3

Distribation : Indin, Afgbanistan, tropical Africa.

13. FEragrostis tenuifolta, Hochst. in Flora 24 (1841) i In!etli%tnz.. 20 [prenen
nudwne) ; Stapf in Hook. f. I, BT, vii, 322: Cke. ii, 1027 ; Prain Beng. Pl.
1991, — Foa dennifolie, A, Rich. Tent. FL Abyss. il, 425.—F. collocarpa,
K. Schum, ia Engler's PAanzenw. Lentsch—0st Afr. C, 114.— K. parviviumis,
Hochst. ex Steud. Syo. Gram. 268.

Deseription = Cke. i1, 1027.
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Locality = Decoan ; Panchgant {Blatter & Hallberg B1313 1, B1317 13--.-5&”-
Coneedry s Belgaam {Bitebie), == Kesarr ¢ Dandel}, 1,500 £, rainfall 100 inehes
(Sedowick & Hell 4205 1),

Frestribadion » W, Penlosula, tropieal Africs

14. Eragrostis pappesa, Steud, Nom. ed, i, §, 561 ; Stapt in Ho

i, 4 [ LW &
vil, 328 —Far papposg; Dest, in Roem. & Schult, Syst, ii, 585.—F. Clen.
ex Willk, & Lange Prodr. I Hisp., 1, 83, —fraprosfis alro-ire T |
Koehi. Vodinsk., Meddel {]Hli"l] (e Desl ). ==F, rieidifolio, Hochist Florti,

Mem, Div, Forsk. [iemen) —F speirosfachys, Cosa.ef Doroex Langs Le. .
rnlEiTs, vars speivosfachpa, Coss. gf Dur, Bl Alger, 185.—=F5, rerffcrlfofa;
Coss. ex:Lapee Lo (vop Cav.),

FPlescripliing > Al

atems 3U-50 em.

15.
Dithie

Fi. Germ. t.Bl:
his. Cat. Panjab
i1 2 Boiss, Fl. Or,
Bihar &
Auste. i, 168, L.

v.oasrost. (18123, 71 Relchlb.
38, Fodd. Grass, M. Ind. 64:

Fo I

PL 170 ; Lishoa'in Journ. Bomb, Nat., Hist, Soc. vir (15J
vy aal coatapl in Hook. f. F.B.L. vii, 323 ; Che. ii, 1025
Orissa (1924), 860, — Foa pifoss, Linn. Sp. PL 65 ; Host G

o

68.— Eragrosiis indica, Stend, Syn., Gram. 2 A paeeifiora, Tric o Mem.
Acad, Petersh, ser. v1, 1 (1533]1), $11.—&. gafincidu, Steud, Lo, 20 —E. pinc:
fafa, Link ex Stend. Nom. ed, i, i, 351, Svo, Gram. 264, =& rerfieiflala, Roem.
& Schult. Syst. ii, 575 ; Reichb, Ie. ¥l. Genuw. t. o Altchis: Cat; Panjab Pl
170, —Por fndice, Koen, ex Rottl in Ges. Naturf. Fr. Berl. Neue Schrift iv
{1803}, 194.—P. parviflora ef pelincida, B, Br. Prodr. 180.—P. punctala, Linn,
f. Suppl. 109; Kunth Enum. PL i, 330 ; Roxb, FL. Ind. i, 333—2P, perficillata,
Cav. Ic. i, 63, t. 23 ; Kunth Epum. PL 329,

Deseriphion : Cke. i1, 1028,

Locality ; Sied ; Sanghar (Sabniz B902 1), —Aosbes » Byculla, common in
Bombay Isl. (McCann AS!) ; Karjat (Halberg 35021 ; Kalyan (Garade!).—
fecan @ Lina Hill, Nasik Dist. (Blatter & Hallberg 9975 1) @ Khandala
(McCann A7 1) Nasik (Lisboa) ; Deolali {Blatter & Hallberg 45591) ; Igat-
puri (McCann 455 1) Gangapur {Blatter & Hallbery 4573 1) ; Waghoti, Mawal,
Poona Dist. (Woodrow) i Poona (Cooke), Chattarshini (Ezekiell) ; Ganesh-
khind Hotanic Gardens (Supt. of the Gardens!) ; Bairawadi, Purandhar
(McCann 3065 1).—5. M, Conndry : Dharwat (Sedgwick 2672 !, Woodrow),

Lhsiribulion : Most warm countries. |

16. Eragrostis bifaria, Wight ex Stend Nom, ed. 2, 1 {18409, 562, Syn. Gramn.
264, Suppl. 232 ; Lisboa in Journ, Bomb, Nat. Hist. See.vii (1803), 337 5 Stapf
in Hook. 1, F.B.I, vii, 325; Cke. i1, 1020, = Poq &ifaria, Vall Symb. ii, 19 ;
Roxb FL Ind. i, 331 Kunth Rev, Gram, 1, 334, t. 80, Entm. Pl. i, 327, Suppl.
282,

Deseription @ Che. i, 1029,

Localily ; Kenkan : Bassein (Chibber !) ;3 Matheran {Gammic 166401 :
Parsik, hill {Ryan 1147 1) : Wada range, Thana Dist. (Ryan 687 1).—Deccan -
Sinhagad, forests (Bhice !) ; Kirkee {Garare 479!) i Chattarshinji Hill, Poong
{Ezekiel!) ; Khandala (Woodrow).—S5. A Coumlry : between Yelvigi ang
Savanur, dry hill side, 1,500 ft. {Sedgwick 20181) ; Hubli, d:y hill sides, 2,00
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ft., rainfall 28 inches (Sedpwick & Bell 4915 1) Badamd (Tallot 2027 1) 5 Haveri
(Calbot 217013 5 Belgaum [ Ritchie).
Dristeidntion > W, Peninsula, tropical Africn.

17. Eragrostls brochyphylla, Stapt in Hook. §. F.B.L vil, 327; Haines Bot.
Bihar & Orssa (1924), S61,

Deseripdion : Perennial, Stem erect, slender, 25-45 ¢m. high, from o tuflt of
old’ librous leaf-sheat Leaves nearly all radical, 5-10 ¢m. long, 2:5 mm,
broad, corinceons, linear, flnt or conduplicate, oltuse or subacute, glabrous
pbhove. Spikes 7-20 cm. Lo lender.  Spikelets 6-18 mm. long, close-sot,
linear or locar-oblo deserinte, slightly compressed, olive-green,
about 20-tlowered, lenti chion. Glumes closely imbricate, involucral
ones subequal, up to  lower one acute, acutely keeled, upper
pbtuse, dorsally roundes @ 5 up o 2*5 mam. long, rather
turgidly broadly ovale rounded tip or obtuse, Iateral
f i abirid, Pale ss large, somewhnt
obovit wid, narrow.  Grain very small,
} P coarsely reticulate.

—N. M, Conplry @ Badami Fort

Dziripalion o Bihar, Central Pravinces, W. Peninsula,

{ Frrna auncronalim,
ofdes, Def, Noy, Yemen 220, —
4 109 (wen Hoem. & Sechult.).—
1y Bens, . Enum. Pl Zevl. 376.—sdefuropus, Adtehis: Cat. Panje
VLIRS —Erarrastis s b Secl, Sclerpstacina, Benth, in Gen, PL-dii; 1187,

Deseriplion @ Cke. i, 1029,

Localily » Stwd » Clifton, near Karachi (Sabunis B796 1) ; Mavora Island,
Karachi Harbour (Sabnis B832 !j.—wsaral . Porbandar ( Bhide | Bhiva)

o

83, DipracuNg, P. Beauv.; Cke, 1i, 1030.

Species about 20,—Warm regioss,—Only 1 species in the Presidency,
] hne fusca, Beauv. Agrost. (1512), 163 ; Boiss. Fl. Or. v, 561 ; Hook.

i, 929 » Trim. Fl. Ceyl, v, 2085 Chke. i, 1030 ; Haines Bot; Hihar
& Orissa (1524), 962, — Fesfuca fugea, Linn, Sp. P 108 Dl FL d'Egypt. 24,
t. xi, [ l.—Cralepis fugea, Stend. Svn, Gram. 237.—typlackne indica,
Spreng. Syst. i, 351, — Fridens fedichs, WNees in Wight L'-."|_|.. Noo 1794 . —Festoen
indree, Retz. Obz,iv, 21 Konth Eoum. 412, —Eragrostis procenz, Stend, 1.c.
H66.— Poa procera, Roxb, FloInd. i, 322.—CUvolepis frnpnnondis, Steud, Le.—
Triodia ambipna, R. Br. Prodr, 183 =—8fronis polvsfachios, Forsk, Fl. Acg,—
Arab. 23.

Deseriplion » Cke. ii, 1030.

Localify : Stwd : Tatta, Kullan Kote Loke (Blatter & MeCann DG ). —
Kopkan : Parsik, side of railway line (McCann A24 1) Bassein (Bhide!)
Sion (MeCann 5233 1) ; Alibag, rice fields near calt marshes { Ezekiel 1)« Lower
Parel (Blatter 4283 1) Antop Hill (MceCann 3614 1) Mahim te Matunga
{MeCann 51391) ¢ Matupgn, mear Hombay, in rice fields {Woodrow 10).—
Kitaar & MNear Karwar, maritime marsh (Sedewick & Bell 50051,

Distribintion : Upper Gangatic Plain, Bengal, Orizsa, W. Peninsnla, Ceylon,
Egvpt, tropical Asin, Afrien, and Aostralia.

™

84. LEPTOCHLOA. P, Beauv,

Annual grasses. Leaves flat or inveolute. Spikelets very minule;, com-
pressed, l-many-flowered, sessile or shortly pedicelled, alternate and
unilaterally 2-seriale on the very slender spiciform branches of a lax panicle,
sessile or minutely pedicelled, not jointed at the base ; rhachilla jointed at the
base and beneath each glume, produced between cach glume and often beyond
the terminal, Glumes usually 2 (sometimes 1-)-many-flowering, membranons,
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Invelucral glumes subegual or anequal, ablong, laneeolate, or almost lineas-
laneeolate, Luveved § lower and other flowering glumes ovate when unfolded,
subacute or obtuse, S-nerved, 1 perve in the keel and vsunllv 1 neareach
margin, nerves nsually hairy ; pole shorter, Z-nerved. Lodicules 2, cnoeate,
Anthers 3, short, Styles free,  Girndn subelobose, oblong, ahavold or S-ronous
closely invested by the glume or pale.

Species probably 20, in the warmet regions,

'l"i]i_k e ks not represented io Couke's Flora.

Kev :
1. spikes 1-7°5, rarely 10 cm.

lowered, under 2

Spikeleta

o i Filtferte,

) L. chiwensis. -

540 ¢ Kunth Eoum. Pi. i,
o (Grass. Ny WL Ind. 182
% : Haines Bot. Bihar &
T M. Lod. 58,
fcie, Kletn ex steord,
il 11— wirrada,

15 tufted and

& 5hort, erose
-, Spikes

h 2-nerved
their own
5 linear-or
orter. than
inal nerves
fusiforn-

miicr
ablong, p

Localsly »
garden [ Sedewi
Gardens, Homkb
(MeCann Ad40!),

Distribufion & Throughout India and Berma, Ceylon, tropieal Asia; Afriea
and Amerien,

2, Leptochlos chinensis, Necs in Syll. Ratish. i (1824), 4, Agrost. Bras, 432 ;
Benth. Fl. Hongk. 430, FL. Austral. vii; 617; Duthie Grass. N. W, Ind, 35
(exel, sy}, Podd, Grass, W, Iod, 59, t. 71 ; Lisboa in Journ. Bomb. Nat. Iist,
Soc. vii (1853), 372 (cxcl. syn. fewerrima) ;. Hook, L B.L vl 2995 Haines
Pot, Bihar & Orissu (1924), 972, — Poa ehimensis, Linn, Sp, PL 69 [ervel, syn,
Harm.) ; Roxb. FL Ind. i, 332.— P walabarice, Retz, Obs, v, 19.—F. asfhenes,
Roem. & Schult. Syst. ii, 574.—F. decipfens, R, Br. Prodr. 181

Deseription @ Stem tall, stout, 60-120 cm. high, erect or geniculately ascend-
ing. Leaves 15-5 cm. long, flat or convelute, scaberulous | sheaths loose ;
ligule short, lacerate, Paniele 15-25 ¢m, long. Hranches numerous. slender,
simple, opposite or alternate, suberect or spreading, 5-10 em. long. Spikelets
4-f-flowered, about 2°5 mm. long, alteroate, short-pedicelled, distant or
approximated, narrow. Inveloeral glomes somewhat unequal, lanceolate,
meute or subulate,  Flowering glumes broader, lower apiculate with pilose
nerves ; nerves of pale pilose. Graio loose, obtusely trigonous, subrigose,

Locality : Gujarat : {ex Lisboa).—Aumkan : Parel, Bombay Island (ex
Lisboa.—5. M. Couniry : Kilgerry Tank (I'albot !).

Drstribudion : Throughout India and Burma, Ceylon, Malaya, China, Japan,
Australia,

MNote : Haines thinks that the two species are scarcely more than varieties,
We can't say how far this view is correct as we have seen only a few specimens

e 1y Abmedabad in
1 (Tritwc 1) Victoria
atbiy Bombay Jdsland

| To be conlinved)

Iy feominate, =




A GRASSHOPPER MIMIC (/SOPSERA PEDUNCULATA)
ny
Maror R.W. G, HixGsrTor

CH e one Hlate)

The larpe Black Ant, Campd L1 15 a common insect
on the Indian plains. It establishes its nest at the [oot of a tree.
A feature abont it is the two castes, large soldicrs and smaller
workers. The iers as a rale goard the nest. The smaller
workers ascend the feliage and scarch methodically for supplies.
Duri it 213, 1 ng hidden under-
gron T'he workers then
2 in supplies. But
{ mune develops into full
o vate round the gate of the
ylish new calonies : dense armies are

prral s o Oress

COminencs e I
it is not until the £a800
life.. Larfpe patherings then
formicary | so%
despatched into the
continual 5 nnd leaves the nest.

If we examine Lhe bushes at this season we are likely to meet
with o small grasshopper that very closely resembles these ants.
We must search the places which the ants frequent, for the grass-
hopper has the habit of keeping in their company and haunting the
places where they abound. Moreover, our scrutiny must be care-
fully made. It will not suffice just to inspect the leaves and glance
alone the maltitude of moving spots. FEach ant must be examined
individually - otherwise the mimic will never be seen. Oiften I have
pointed one out to a friend, and he invariably took it to be an ant.

The mimic is the larva of a long-horned grasshopper belonging
to the species fwpsera peduncilata, Br. W. In my garden al
Fyzabad it appeared in abundance shortly after the break of the
monsoon. ‘The eggs of the grasshopper had lain dormant through
the winter implanted between the layers of a leaf. With the
first touch of moisture they awakened. Like the seeds of plants
hidden in the soil they had burst into active life.

Let us look at the mimic carefully. (See Plate, Fig.1.) Itis
about the size of a small worker ant, quarter of an inch in length,
Like its model it s almost uniform black and of the same build and
shape. There is no trace of wings nor vestige of wing-covers. Its
back is completely bare like the naked surtace of an ant. It has the
slender ant-like pattern of legs, possesses the same humped type of
thorax, the same globular-shaped abdomen like that of an ant
swollen with food. Being a leaping insect, its hind legs are dilated,
but the enlargement has been done without much injury to the
resemblance, since the swelling of the thighs is very gradual, also

3 The habits of this ant have been described in A Mafwralisl in Hindusion,
4 g
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the shanks are of slender dimensions, and the legs bent in such an
ant-like attitude that they do not look like legs of a springing insect,
at least in the natural haunts.

But there is another point about the mimie which shows how
efficiently it has been modified in order to complete its resemblance
to an ant.  Grasshoppers arve insects with broad waists @ ants have
their waists constrieted to a thread. Such a contrast wounld destroy
the harmony were it not rectified by a simple deviee. The Frass-
hopper's colours are arranged Lo make it look as if it had a waist.
This is seen only in the larger examples. [t is like the device des-
eribed by Brunper in MWyrmocaplana fallax from the Sondan. There
i5 a vellow patch at the front of the abdemen, It is spread over
half the under surface and up along either side. It forms an area of
pale colour in exactly that part of the grasshopper's body which
corresponds to the ant's waist. This pale area gives the impression
of deficiency. It supgests a loss of substance, which gives the idea
of a waist, Thus, where structure cannot be modified, the end is
obtained by stimulation and deceit.

The similarity between mimic and model is seen in their habits
of lifa 1--u> Structure and habit are interwoven to fnlfil the same
grasshopper, [or example, h guick movemenls and
ae in tremulons motion, b 1hle the
g places [requented by its mo ing up
o round nest-holes: but usually ke ':"n_'; to the
oreen foliaze in which these ants abound. Some ants retire to the
nest at sunset, but Cwarponoles co mrains out all nizht.
And so do the mimics spend the night with the ants explering the
stems and leaves,

What can 15,_-

i,l...'." ; ‘~.

keaps its anter

It of wit

ants. [t ocoy
tree-trunks

i1 CEENT

rpose of this similarity ¥ Il can only be defen-
give, It help wsshopper to escape itz foes.  Black ants are
wall |nrrtenﬂt1 1 shoot out poison and have poweriul jaws.
They are very consp In,l‘f:-n*«, abound everywhere, vet very 1'9_11.“.]:'_.r are
they taken by birds. As a consequence they have many mimics.
There is a bug, a mantis, and two kinds of spiders which resemble
them in the closest degree. In the case of the spiders the mimicry
is aggressive. It epables them to capture the ants. With the
grasshopper, however, the purpose is protective. These insects are
purely vegetable feeders. They are quite incapable of capturing
ants. Their enemies are probably the hunting-spiders which prowl
about near the ant's nests. They will also be taken by insectivorous
birds. T suspect that they have a hymenopterous parasite which
searches for them amongst the ants. From these enemies they have
no very special defences.  Hence the resort to simulation. They
escape through being mistaken for ants. !

These mimics like the tenderest shoots. When suddenly alarmed,
they first sit motionless, their long antennae streiched out, quiver-
ing and searching the air. Often they dodge underneath a leaf.
But if this is not enough or if the danger presses, the mimic makes
a sudden spring and disappears into the folinge beneath. Their
capacity for leaping is not great, and they are quite incapable of
flight. Hence the valuable instinct of plunging into the thickest part
of the bush. Their bodies are remarkably fragile, especially the
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long hind legs which break off at the slightest touch. When a little
bigger they spit out a juice, probably an unpleasant fluid of some use
as a defence.

it is only at this early period that the grasshopper resembles an
ant. As well as T can tell from my attempls to rear it, its growth
consists of seven stages. At the second stage the mimicry is
clasest. The resemblance diminishes with development : in the
end completely disappears.

Let us follow the mimic's development. It has already had one
moult by the time it reaches the mimicking stage. We have seen
that it is black, its antennae paler; there is a vellow spot on each
hind shank. As it erows its colour changes. After the second
monlt (See Plate, Fig, 2) the black is less intense and patches
cf vellow b A vellow line runs across the thorax :
a vellow blo mse of the abdomen : the yvellow on
the shank becon t. ‘There iz litile more than & sug-
gestion of the ant-lit vlance of the previous stage. A third
moult terminates the icry (See Plate, Fig. 3). The black is
gone. The insect is leaf green. Not a trace of the ant remains It
has grown too large for mimicry 1o be effective. Also il is entering
another sphere of life, one in which it will harmonize with leaves.
There is still just a trace of the original black, a broken streak
along each side, and some brownish markings on the abdomen and
legs. [Its previous ant-like activities have lessened. Itis getiing
sluggish and inert. Also it is growing more individualistic. Tt
wanders away from the gatherings of ants.

A fourth moult intensifies the green (See Plate, Fig. 4). The
darkish streak on each side has disappeared. A few black spots on
the middle of the back is all that remains of the ant-like dress. The
grasshopper’s shape is changing markedly. 1ts slender body, s0
essential before, is now becoming massive and stout. The |
imaginary waist has disappeared. The abdomen, which before was
oval, is now laterally compressed. Some locustid fealures are
becoming conspicuous, especially the hind legs which are zetling
dilated, the stumps of wings which are shocting from the back, the
curved ovipositor which, in the female, is projecting from the hind
end. The insect is now clearly a young grasshopper. It could not
be mistaken for anvthing else. .

A fifth mounlt brings further change (See Plate, Fig. §). 'The
colour distribution has not much altered. Except for the black line
on the back and the yellow streak behind each eve the grasshopper
is uniform green. [Its body is now deep and markedly compressed.
The female possesses a powerful ovipositor. A large part of
the abdomen is hidden beneath the stumps of hali-developed
wings.

A sixth moult gives us the mature insect (See Plate, Fig. 6). Of
all the transformations this is the most siriking. We have now a
full-grown grasshopper furnished with gauzy wings. [ have some-
times witnessed this final metamecrphosis. A rent first occurs
across the insect's back. The edges of the skin then separale
widely, and the grasshopper comes out through the breach. At
first it is pale with a vellow tinge. Exposure to the air is necessary
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for the production of the leaf-green tint,  Also it is weak from the
sudden transformation, its body being soit and compressible, and
its legs as flexible as if they e threads: Its wings too are
delicately fragile. It is they which have underrone the most
elaborate transformation, since th ganzy sheets and elongated
covers have come out from mere mpy sacs. As a consequencs
they are very crumpled, also they are Yimp and droop about the bods
with their points tratling heiplessly behind, They need the stiffen-
ing that will follow on exposure helore being fi
Texy
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from the dar dding, the developmental
period has other pe g s are in a transitory
state. They have ceased to resemble the ant and have not vet come
to resemble the leaf. Hence the insect is an easier prey. To this are
added the moulting dangers. For the shedding is not without
complications, The legs and antennie cannot always be withdrawn
withont sometimes getting torn.  Also, when monlting the grass-
hovper is helpless, its body being tangled in the separating skin.
Moreover, the act of shedding enfeebles it, and for a time it is an
easy pray. Also, when moulting, they appear less hardy. When
kept in acage, the developing ones dic more easily than do the
adults. The last moult is particularly dangerous. Often the insects
perish in the act. One which I found, had died in this way. Its body
wus still entangled in the skin: the wings had got rroperly out of
their sheaths: but the antenni were broken at their bases and the
hind legs were only partially out. 1 found another which had failed
to harden after moulting. Its wings were all crumpled : they had
never stilfened, and the creature was permanently incapable of flight.
As a rule, however, the shedding is perfect. Every particle of
integument is removed. Indeed the pertection of the act surprises
us. That the hair-like antenna should come out entire shows how
perfect must be the separation all round the long fragile thread.
The slizhtest adhesion would stop withdrawal or would cause inver-
sion of the sheath. But accidents of this kind seldom occur. Asa
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rule there is neither crumpling nor inverting @ each antennye comes
from its tube like n sword-drawn out of its case,

The mode of withdrawal is worth recording. A grasshopper is
hanging by a hind leg. Its whole body, except the antennmwe, is
already free from the skin, At the moment these organs are being
detached. The grasshopper swings from side to szide as though
teying to shake itself free from an encumbrance. 1 then see it take
an antenn in its jaws, grip it by its Lose which is partially with-
drawn and geotly pull it down from its case. Having done this, it

akes another purchase, grips the thread a littde further up, draws it
down another stage. The same operation is repeated, until by a
series of these gentle tractions the delicate thread is hauled fromits
tube, The whole filament comes out entire and is lowered out of
harm's way. The act is then repeated on the opposite side, and by
a similar machinery of traction the other antenna is hauled out.

Another feature thal deserves altention is the final disposal of the
skin. I have never seen the act inside a cage but it happens in the
open air where the insect lives a free life. Here is one of half a
dozen instances. A full-grown grasshopper has just emerged ; its
skin is alongside i to a stem. The grasshopper hangs with
its back downward. lts antenne are widely stretched sawing and
sensing the air. Soon I see it nibble at the skin, At first 1 thought
the act just a bite of sity, but very soon it becomes clear that the
insect intends to eat up its skin, Itcommences operations at oneof
the wings, quickly chews up this fragile material and grinds it into a
goit pulp. This wing is finished in about a minute, ‘Thenit goes lo
the opposite side and the other wing follows equally fast. The head
and thorax are next attacked. These, being thicker, must be chewed
more thoroughly., Nevertheless, they too disappear. The abdomen
then meets with attention. This is a soft bit and gives litile
trouble: a few bites and down it goes.. Now only the leg integu-
ments remain. The front and middle legs went down with the
thorax ; but the long stout hind legs have not yet been touched.
The sheaths of the shanks are swallowed easily enough. I thought
that the glutton would go no further. The rest of the leg looks a
formidable morsel. The tibia is stiff with projecting spines; the
tarsus has sharp claws. But the grasshopper did not reject even
these things. Taking them between its jaws, it cut them in pieces,
macerated the fragments and ground them into pulp. It was amuch
more tedious operation than the swallowing of the softer shanks.
The consumption of a leg took five minutes. Spines, joints, claws,
cvery hit of it, went down in the general gorge. The whole
deglutition lasted forty minutes. There was no cessation from
beginning to end. In the end not a trace was left. All had again
returned to the owner who kept hanging to the stem digesting its
gorge.

What excellent examples of strict economy do we not find in
Nature's works ? Papilio caterpillars, after leaving the egg, eat up
the empty egg-shell before starting on the leaves, Geometrical
spiders, when their snares are in fragments, first eat up the broken
fabric, then rebuild the snare. Nature will not waste anything if it
can have further use. A locust’s skin must be cast off. Does it not
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gseem a wasteful operation ?  Would it not be a much better plan
for the skin to regularly expand ? No: there is no waste, The
gmsshnmmr s sheddings return to their owner. They are ground
again into digestible material, taken up in the chemical machinery
of nutrition, assimilated into 1|1.1n;_ substance, perhaps built up into
a new integument which replaces that which was lost,  Thus there
is no exlravaganee nor waste,  What appears rejected 1s just
temporarily laid aside. BEvervthing again becomes living tissue
in the wonderful and economical machinery of life.

The grasshopper, now the image of a leaf, lives only in leafy
haunts. 1t is quite independent of its own companions, no
longer goes to the ground or the tree-ununks, nor takes iy
notice oi the ants. 1t lives in the open, on the surface veoetation.
As o rule it sits absolutely motionless with its veined wings blend-
ing with the leaves, and its legs stiff like the rigid stems. The
only trace of movement comes from the antennie, just o guiver-
ing that can senreely be seen.  Yet often these antennte first attract
1t1enL[nn. not because they arve conspienots, but becanse there
is nothing quite like them on the tree, The srasshopper behaves
as though it real utl that its safety depended on remaining still.
All its actions are £x: ..f*. chumaeleon-like., ‘l.‘l.'l'-.t_-n it moves, it does
50 with L]':-t*n atest circmmspeclion, u_]ﬂ*. N in & slow and stealthy
manner, steppiog ceattily from leal to I as if fearin l: Looatlract an
enemy's eve, i*.--. 211 A0 i e it 18 difficult |L:- see when I e up
with its accustomed 1|:::|.*.'l.‘.~'-. At night it shows _f' aler activity.
Its natural enemies have then retired. lll.-..n it climbs about
fearlessly on the iree, feeds voraciously on young shoots and flies
off to find new haunts.

Though at first difficult to find, yet as the cve gets trained
with practice the insect can more ecasily be distinguished from the
leaves. ‘This may seem a very trivial observation, yet it is import-
ant to remember that greater powers of detection follow from
frequent eiforts 1o detect. Certain naturalists can scarcely believe
that some of the most perfect examples of resemblance can have
been developed for protective reasons. ‘The resemblance, they
consider, is too exact. Take, for instance, the Kallima butter-
fiy. its likeness to a withered leaf is madrvellous. The supetficial
veinings, the holes that correspond to insect-borings, the wvaried
pattern like a living fungus, all seem to be unnecessarily exact,
Would not a general similarity have been sufficient ! Why identity
in the minutest points ¢ But we must not forget the slow growth of
this perfection. Also that as the resemblance got closer, at the same
time the skill in detection improved. The two work against one
another. Continual practice improves detection. This again makes
the resemblance improve until the minutest perfection resuolts.

The adult grasshopper has good flight, swift and straight, not
great in extent, yet sufficient to carry it from bush to bush.  The
act demands considerable effort.  All we see is a haze of wings as
the insect shoots off through the air.  Its leaping powers are good
also, though not equal to the short-horned locusts,  But it bas a
peculiar faculty of shooting off in an unexpected direction, often
making a dive to the ground or into the thick of a bush, In fine
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weather it keeps on the open vegetation, but during rain it pets
under a leaf, The antennary gquivering never ceases, [ts mouth
parts too are incessantly in action, repeatedly polishing the palpi
and lips.  IL is very atfentive to certain parts of its body. For
example it frequently licks its paws.  Also it polishes the stick-like
legs, and sometimes bends its head to its tail in order to give
the ovipositor a rub, Though nibbling slowly, yet it feeds
continuously, eating away the leaves from the edges after the
manner of the locust tribe. Night arnd day it attacks the foliage,
especially the youngest and tenderest shools which it finds at
the tips of the stems.  When alormed, it is instantly alert. Raising
itself, it shoots out ils antennse and uses them as arms to grope the
air.  Often one antemna is thrust to a flank while the other is
directed ahead. The attitwle seems sirikingly unnatoral, yet it
aie on every side.  All
vering.  Then comes a
xris on another leaf,

i In this district I find
d the t t shools of fuga dulcis,
These 5 with the greatest
eagerness but » alder leaves, 1 also find it on the Fafsa
and Ber and many garden shrubs. In a cage they ate a wvariety
of plants, also nibbled at a guava, but not a plantain. They
absolutely refused to eat the grass thai sprang up on the floor
of their cage. Also they would have nothing to do with any kind
of animal food.

I never caught them in the act of pairing. It must have taken
place amongst those in my cages, for on two ocecasions [ saw
a female dragging behind her the product of this act. A gelatinous
zlobule hung from her ovipositor. It was spherical and about the
size of a pea. This was the spermatophore, a delicate structure
extruded by the male. In the form of an opalescent bag, it
remained sticking on to the female, and she carried, it with her
wherever she went.

MNor was I able to observe the epg-laving. The females refused
to oviposit in confinement. But an allied species Phancroplera roseala,
Walk, showed me how it probably took place. Isee a female of this
species at the edge of a leaf. She holds it, with a fore leg on either
side. As well as [ can see through the screen of vegetation she grips
the edee of the leaf in her jaws. Her next act is to insert her oviposi-
tor. She pushes it into the edge of the leaf. Extrusion of the egg
immediately follows. Then the ovipositor is withdrawn leaving
the ege inside in the leaf, The weapon is then brought to the
insect’s mouth. There it is given a careful polish in preparation for
the next thrust. The whole operation is very precise. Take a
knife and try to push it into the edge of a leal. The manipulation
will require some nicety of action even in the human hand. Yet the
grasshopper does it with perfect ease, her jaws and fore legs
steadying the leaf and holding it to receive the thrust.

The egg itself is a flattened scale one-eighth of an inch long. It
locks like a fresh seed taken from a leguminous pod. Being flat
and oval, it is easily inserted, slipping in between the lavers of the
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leaf with little or no swelling evident from ouside. Three mfﬁlﬁ;

are placed along the same edge, evenly separated from each other, er,

indicating the rhythmical movement of the evipositor at the time

when the eggs were introduced.  There is nothing evident from the

outside beyond just a shight swelling and a paleness on the aurface oy
of the leaf:

I have not observed the hatching nor the insect at its earliest
stage. This is a serious gap in its history. Heowever we have
seen the most interesting points : how an insect at one time mimics
an ant and at another time mimies a leaf. Such an occiirence
almost sounds ineredible.  Yet there exist parallel instances. Mr.
Uvarov has described o wonderful example in the transactions of
the Entomological Society for the year 1922, 1t relates to Leflodires
aruatipenis from Java, which first mimics a Tiger-beetle of the penus
Callyris, at alater stage another Tiger-beetle of the genus Privondyla
and ends by resembling o green leaf. Again we have the African
Feppeoryflta, which rangs very parallel to my Indian example, in that
it begins by mimicking an ant and eads by resembling & leaf.
What name are we to give to this remarkeble change, this transition
from one kind of resemblance to anather ! Professor Poulton makes
the best suggestion in the Proceedings of the Entomological Society
ioy the vear 1922, He proposes the expression * Transiormational
mimicry ', an expression which gives us a clear idea of the
extraordinary change involved,
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red by the Mammal Survey of India,
Natural History Society, received
attention particularly to the smaller
big e' alone so as not to trespass upon
the province of the sportsman. In a measure this is a matter for
regret, because there is still much to ba learnt about big game which
will be the first to disappear from the faunma of India with the
steady encroachment of man on the wilds; and this applies in
particular to the tiger against which every man's hand is turned.
The result of the instructions above referred to was the practical
absence of spoils of the tizer [rom the collections secured by the
Survey ;' and since sportsmen very naturally like to preserve for
themselves such handsome trophies as tigers' skins, the material of
skins of this species from India in the Natural History Museum can
almost be counted upon the fngers of two hands. This, with afew
Persian and Manchurian skins, is a very small number upon which
to come to definite conclusions with regard to the number of local
races that mayv exist and the range of variation in size, pattern,
colour and other characters upon which the admitted local races
have been established. 0Of these there are some four or five,
namely, the Mongolian, Persian, Indian and Sunda Islands races.
But there is evidence for the existence of others, without the
possibility of defining them owing to the absence of properly
localized material. Ewven within the precincts of peninsular India,
it is known that tigers vary to a certain extent locally according to
environment; Lut information on this point, although full of
interest, is at presenl very vague.

The main purpose of this paper is to summarize the characlers
of the tigers of different countries, so far as the limited material at
my disposal admits ; and to show incidentally the defects in our
knowledge in the hope that sportsmen may realize that the National
Collection at South Kensington is badly in need of skins and skulls
of tigers from all the districts of the world where these animals
are found.

The collector
organized by
general instructi
animals and to It

b

' Two, which would have been particularly interesting to me, namely one
from Jog in Seuthern India and one from Teoasserim, were not forwarded to
the British Museom.

5



506 JOUENAL, BOMBAY NATURAL HIST. S0CIETY, Fol. XXXilt

Toe NAMB O THE TiGeEr AND 175 KINsSHIir WITH
THE Liox

In the first place it is necessary to explain my use of the name
Panthera for the tiger instead of Hdis which will be familiar tomost
readers of this Journal. The type of the genus Felis is the
common house cat (% cafus) ; and in the strictest sense in which
Felis is now emploved, it i3 limited to that animal and its near
alies: the European wild cat (£ apfvestris), the North African and
Agiatie wild cat (F. ocreatfa), the Indian desert cat (. ernata) and a
few others, DBut vears ago the old naturalists perceived 11y
thut the Felida or Cats of the world fall into several definite groups
for which they proposed a number of generic names, without being
able to lay their hands upon satisfactory characters to justify that
course. One of thase names was Pauflera, given to the leopard.
Now the leopard, jaguar, tiger, lion and snow leopard dif
all the other groups of Felide ina very interesting cl
the typical Cats the hyoid bone which strengtl
larynx, or orzan of voice, is held close to the base of the back of
the skull by a series of short bones jointed end to end. But in the
tirer, lion, leopard, jaguar and snow lespard, tnis series of bones is
imperfectly ossified Iy repiaced by a long elastic lizament,
so that the larynx has great range of movement which is connected
in some way with the voice. 1 donot know the voice of the snow
leopard ; but the roars of the lion, tiger and leapard or pant! I'E
well known to all Indian sportsmen. These species, morgover, do
not pure when pleased or in an ingratiating mood., In all the other
Cats, including the hunting leopard, the sexual call is differant from
the deep-toned roar of the leopard-group and a feeling of content is
expressed by purring. (PL A, figs. A, B.)

It was Richard Owen who in 1834 first pointed out this structural
difference between the liyoid bone of the lion and some other
members of the Cat family and correlated the modification with the
difference in voice. In the case of the lion he stated that the
suspensory ligament of the hyoid is six inches long and is capable
of stretching to nine inches.

The tizer's hyoid is similar to the lion's and the roars of the two
species are unmistakably alike in depth of tone. [ have more than
once heard people at the Zoological Gardens in London exclaim on
hearing a tiger roar: *Ch, listen to the lions roaring !* 1t is
true that ticers never, in my experience, roar in chorus, and that
the roar is, I believe, almost entirely a sexual call, consisting of a
single intonation which may be repeated after an interval, but is
never repeated in rapid succession with the head stretched forward
in a line with the back as is the case with the lion. Now voice in
animals i5 in nearly all cases a good indication of affinity ; and no
onc who realizes this fact can doubl that the lion and the tiger are
nearly allied forms, more nearly allied indeed than either is to the
leopard or jaguar. The affinity, indeed, between the two giants of
the Cat tribe needs to be insisted upon because an eminent
American mammalogist recently de:feqdcﬂ his adoption of the
generic name Leo for the lion and ¥igsis for the tiger because of
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A. Teft side of hyoid of Tiger {Panthera) showing ligament, shortened
and thickened by methylated spirit, joining the upper and
lower bones,

B. The same of domestic eat (Felis), on lnrger scale, showing con-
tipnons serics of hones,

¢,D. Nasals and summit of maxille of Lionesses from Muolema and
Barengoland, E. Africa, showing intergradation with those

of tigers.
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¢ the well-known differences between the two’; but he made no
attempt to state what the differences are.

In its general reddish colour, relieved by black or, in parts,
brownish stripes, white patches over the eves and white under side,
a typical tiger differs markedly from g lion ; but the pattern of some
lon cubs is very tiger-like as 1 have elsewhere shown (Auwn, Mag.
Naf, Hist. (1), xx, p. 437, 1907) ; and in the Sumatran tiger,
described below, the white 1s much less conspicuous than usual and
i even tinged with bufi. Moreover, the Caspian tiger, also
deseribed in this paper, with all the normally black stripes brown
and only a little darker than the ground eolour, probably represents
the stage passed through by the lion when losing his pattern.
l[u:m_L in tigers CECur Vv ariations from the normal pattern in lhe
partial sappression o i i the black stripes and white areas approaching
the umniform tint of the lion and showing that the differences
between the two species in this particular are not of fundamental
importance.

The mane, moreover, of the male lion is not a distinclive

; It varies epormously within the species and may, indeed,
bsent, as recorded by Col, Patterson of the man-eating lions of
On the other hand, even Indian ligers sometimes have a
distinet mat-like mane on the nape and in the old male Javan tiger
recorded below the mane was as large as in many lions. 1at one
time thought there was a constant difference between lions and
tirers in the direction of growth of the hair on the neck, that of the
tiger growing backwards at least on the nape, whereas in the lion,
as in the leopard, it streams forwards from a whorl on each side in
front of the shoulder, the two streams meeting in the middle line
of the nape to form a median crest, where the mane begins. But I
{ind that tigers show great wvariation in this particular, the hair-
growth in some speciimens closely approaching that of the lion.

Again, if it be claimed that the lion is distinguished by having a
black tuft at the end of the tail, it need only be pointed out that the
size of this tult is very variable and that it may be. reduced almost
to vanishing point.

From my observation of living animals I should say that a tiger
has a more springy gait than a lion, with the back less straight
and the loins decidedly weaker at least us a general rule ; but both
species vary a great deal in build and the differences are not of
much importance,

As regards the skulls of lions and tigers, Blanford: (Fawua of
fritish fndia : Mammalia, pp. 56 and 59) gave two paragraphs Lo
the points by which he thought they might be distinguished. But
the examination of a larger series would have shown him the
inconstancy of most of the characters he relied upon., Typically a
ticer's skull is elevated above the orbits so that its upper profile is
much more arched than that of a lion's skull which is manilestly
flat in comparison. This difference in the shape of the head is
usually very obvious in living animals. But the tiger's skull from
Deli i:? Sumatra, deseribed below, is as flat as any lion’s ; and if it
be claimed that this peculiarity is due to the animal being reared
from cubhood in ecaptivity, I may add that the skull of the tiger
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from Sungei Kumbang in Western Sumatra, obtained by Robinson
and Kloss, is as Aat along the top as the skull of many lHons. (Pl H.}

50, too, with the nasal bones. Typicaliy in tigers' skulls the
posterior ends of these bones project backwards in the middle line
some distance bevond the maxillary bones which flank them at the
sides, whereas in lions® skulls the ends of the bones in question are
approximately on a level, the nasals being sometimes shorter. But
the awidth and length of the posterior ends of the nasal bones in
tigers' skulls are extremely variable as the sketches in this paper
show, especially the sketches of these bones in the skull of an adult
tiger ifrom Nepal and another from Darjiling, which for
geagraphical reasons may be assigned-to the same race. The uppe
ends of the maxillae in these skulls are also different, the Darjiling
skuil being tnuch broader in the interorbital rescion than the one
from Nepal. Again in the skulls from Mergui and from Sungel
Kumbang and Deli in Sumatra, the nasal bones only overlap the
maxiliae to a very slight extent, and show a complete gradation to
the leonine type as alse do the Sumatran skulls in the relative
length and width of the nasals. For example, in the Sungei
Kumbang skull the greatest width of the nasals by the nostrils is
much more than half their length, whereas in the skull from Nepal
the width is considerably less than half the length. (Pls. A ¢ & b
B 1o

I find similar variations in the bones forming the roof of the
posterior nostrils—a character which Blanford mentions as distine-
tive. All indeed, that can be said with regard to the eranial
differences between these two species is that tigers on the average
have more vaulted skulls, with longer, narrower nasal bones,
narrower anterior nares, the facial part shorter as compared with
the cranial part and the lower edge of the mandible straighter than
in lions.

My purpose in peinfing out these resemblances between the lion
and the tiger is strongly to protest against the view that the
differences are sufficiently important to justify their assignment to
two distinct genera and to support my own opinion that they are
merely two well-marked species of the genus Panthera. And since
tigers, wherever found, are obviously the ‘same ' animal, I regard
the different kinds that have been described merely as local races,
or subspecies, and not as distinct species under the names ¥Vgris
figrizs, Figris amurensis, Tipris sondaica ete., as is dene hy the
Russian Zoologist, Satunin, and some other authors quoted in the
Synonymies given below.

Tue Distrieurion of THE TIGER 1x THE Past anp Now

Skeletal remains of tigers indistinguishable from the existing
species have been found in Pleistocene deposits in norikern Siberia
even as far to the north as the New Siberian Islands in the Aretic
Ocean, well within the Arctic Circle, north of latitude 70° and far
to the north of the animal's present rang=. They were associated
with the remains of the elk, reindeer, Persian red deer (maral),
musk ox, saiga antelope, horse, brown bear, polar bear, Arctic fox and
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A. Bkull of Tiger (Panthera figris {igris) from Central Provinees, showing
typical shape in the Indian race. =

B. Skull of Sumatran Tiger (Panthera tigris sumafre) [rom Sungei
Kumbang, showing likeness to the Lion's skull.

C. Bkull of Lioness from Mulema, Uglmda, for mmfmriﬂan with A, B.
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waolt which are still in existence, and of a hison, the mammoth and
woolly rhinoceros now extinet ('Tscherski, Mear. Acad. S8, Pelersbargh,
vol. 40, 1892). From the nature of this fauny of nowadays mixed
temperate and northern tvpes, it must be inferred that northern
Asia throughout Pleistocene times was free from the glaciation
which supposedly affected other parts of the hemisphere and
supported a rich vepetation of grass, shrubs and trees supplying
food for the Ungulates upon which the Carnivora preyed, and that
the present arid, inhospitable condition of the country, with its
rigorous climate, is of comparatively recent date (Hinton, Fror.
Yari&shire Geol. Soc, 1926),

Since the bones above referred to are tine earliest known remains
of the tiger, it may be concluded, as a working hypothesis, that
central and northern Asia was the original home of the species;
and this conclusion helps us to understand the distribution of the
species at the present time. It survives in Mongolia, Amurland,
Manchuria and Corea, its mopst northern districts; avd in the south-
st of Asin, from the Russo-Afghan boundary, to the north of the
Hindu Kaosh, thy h the Elbure mountains, south of the Caspian,
as far as the ea portions of the Caucasus, There is evidence
that the i the DPerso-Turkestan distriet are, or were,
continuous in their distribution wich sg of Mongolia; and from
the occurrence of tizers in northern C and southwards, there is
no doubt of continuity in the distribution of the species in eastern
Asia from Manchuria sonthwards. From South China, tigers
extend through Burma, Siam and the Malay Peninsula into the
Sunda Islands of Sumatra, Java and Bali, but not into Borneo,!
Bali being the limit of the range of the species in south-eastern
Asia.

Since tigers sare not found in Tibet or on the northern slopes
of the Himalayas, and since those of Burma and Assam seem to be
the same in all essentials as those occcurting on the southern slopes
of that mountain range, it may be inferred that the species enlered
India from Burma round the eastern end of the Himalayas and
travelled thence westwards along those mountains through Bhutan
and Nepal and in Peninsular India reached ax far as Gujerat in the
west and Cape Comorin in the south, arriving at the latter point too
late to get into Ceylon. "'This view of the route by which the tiger
aradually spread over India is borne out by several facts. Major
Burrard, for instance, states that in the Himalayas tigers are more
numerous to the east of the Bhagirathi river, a tributary of the
Ganges, than to the west of it (Big Game Hunting in the Himalayas
and Libed, p. 243, 1923). Moreover, the tigers of the Perso-Turkestan
district are somewhat difierent from those of north-western India
and were doubtless excluded from India by the Hindu Koosh and
the desert areas of Persia and Baluchistan.

ik

1 The idea that the tiger exists in Borneo is perhaps due to the record of an
old skull, ticketed Borneo, in the British Museum. This skull, judging from
its size and shape, is that of an Indian tiger.
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Tue S1zE or TIGERS

Heivht—1n Rowland Ward's Records there are a number ol esti-
mated heights of Indian tigers.! These range from 3 ft, 3 ins. (39 ins.)
to 4 ft. 2 ins. (30 ins.), the latter measure being taken from a skin
irom Seonda measuring 10 ft. 3 ins. in total length, a good but not
very exceptionally larpe specimen. It is stated, moreover, Lhal
the Maharajalh of Cooch Behar measured a tiger standing 3 [t
104 ins. (464 1ns.) at shounlder. It is not explained how this
measurement was taken,

When | was Supercintendent of the Zoological G
I measured many ligers by means of o graduaied g
of the cage. By watching the animals standing al
ing this scale day after day it was possible to ju
standing height with tolerable accuracy, most o

1 inch. The largeést tiger in the Collection
spec and all the Indian sportst nen, o Cux a1

saw him, ay
hdl._'u'..'. i
to say, |
Mahars

vas onl ¥ _.l'm.;l ORIE o
5. lower than the :|.ilnu | \J]E'
Tad) .,n_u.u, 1 in. Tower than the
tigers ; ted height i published in the L.Ln;_.,.-..-
exactly 1 it (12 ins.) lower than the largest of those, namely, the
tiger from: Seonda! This measurement may, however, be reason-
ably set aside as due to the inadvertent addition of 1 ft. to the
animal's stature ; and the estimated measurements may be neglect-
ed as such. But the case of the tiger with the alleged standing
height of 3 ft. 104 ins, is on a different footing., Personally, I reject
it without hesitation ; and for the following reason. A good Indian
tiger stands just about 3 ft. at the shoulder and measures about
10 ft. long from noseé tip to tail tip. Thatis to say, his length is
roughly 34 times his height. Judged by this method the Manchurian
tigrer standing 3 ft, 2 ins., above referred to, measurad about 10 ft.
7 ins. long, a reasonable estimate. But by the same standard the
tiger stated to have been 3 ft. 104 ins. at the shoulder was close upon
153 ft. lonz, which, as every sportsman knows, is a preposterots
supposition.

Length—~The lengths of tigers have been discussed ad nawscam
and I have nothing to add here to what has already been written by
competent sportsmen on this subject, except to say that what is
required for a correct understanding of the variations in the size of
tigers are accurate measurements of properly sexed, adult
individuals, whether large or small, from as many localities as
possible. From the scientific standpoint small tigers are quite as
interesting a= large tizers.

Very useful tables giving the dimensions of Indian tigers may he
found in Rowland Ward's Records. Particularly interesting is the
tabie (p. 474, ed. 1928) compiled by Sir J. P. Hewett, who states
that out of a total of 230 specimens he has seen shot only eight

Hest O

1 [t §s not quite Liear whether th:"_'ﬂs heights were taken by the owners in the
field from the dead body or from the stripped skin.
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tizers ranped from 10 ft. and 4 an inch to 10 ft. 54 ins. and only
seven tigresses were between 9 it, and 9 {t, 3ins. Tt will be noticed
that all the tigers were from Naini Tal or Garwhal and five of the
tipresses from the sume places ; one from Bijnor and only one, the
smallest. from as far south as Hoshangabad in the Central Provinces.
But what of the remaining 235 specimens # Are we to infer that all
the tirers of Naini Tal are large ? Or did any of the smallest come
from that locality as well? Those are the kinds of facts one
wants to know.

Wuire, REp annp Brack TIGERS

Apart from comparalively slight individual or local variations of
the normal tvpe of colour, tigers sometimes exhibit striking varia-
tions due to suppression of pipment resulting in so-called white
tigers or to development of pigment resulting in hlack tigers.

So-called white tigers are particolarly interesting from the
different grades of albinism they show. Of these Lhree types are

Enown.

1. Tigers in which the red pigment is abstracted from the
ground colour 1 i ream or white with the stripes standing
‘out boldly brown ', *chocolate’ or? reddish black® as
ohservers have desetibed.  To this, the commonest, variety belong
a white tigress from Orissa (Journ., Bomb, Nal. Hist. Sec., vol, xix,
p. 744, 1910} ; a tiger from Bilaspur (Jousn., Bomé, Nal. His. Sor., vol.
xxiv, p. 819, 1916) ; a tiger caught alive in the jungles of Schagpur
(Sonrn., Bomb. Nal, Hist. Soc., vol. xxvii, p. 032, pl. 1921) ; and a few
recorded from Rewa. Of these there is in the DBritish Museum a
mounted specimen deposited by H. M. King George V, to whom it
was presented by the Maharajah of Rewa.

2. Like those of the first category but with the black pigment
of the stripes diluted to tan. 1 am only acquainied with orde
example of this type, namely, a skin from Mirzapore presented to
the British Museum by Mrs. Craigie Halkett. This type is inter-
mediate between the first category and the one that follows.

3, Tigers exhibiting the extremest stage of albinism, pigment
being absenl not only from the pround colour but alse from the
stripes. Of this type I am only acquainted with one record, namely,
a tiger exhibited in about 1820 in the Exeter Change and figured
and described by Hamilton Smith. In this animal, the locality of
which is unknown, the stripes were only visible in cerlain lights, as
in the case of some albino tabby cats. J. G, Wood also deseribed
it, with a figure not taken from life, in the first volume of his well-
known Natural History, 1861.

Other white tigers which cannot be classified owing to absence of
particulars have been recorded, namely, ong, presumably from
Poona, by Howard Saunders (Proe. Zool. Sec. 1891, p. 373); two
tigresses from Bhagalpur, and two tigers from the Central Pro-
vinces, one being from Korea (Kewland Warid's Hecords, 1928,
p. 478).

Possibly the red tiger, illustrated in our coloured plate and
recorded below under the heading Paullera [igris seplentyionalls,
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should come into this category of aberrations. Tt is a unigue Ly pe
with all the black pigment abstracted from the stripes, leaving them
reddish-brown and only a little darker than the ground colour.
Black tigers are much rarer than white tigers. There appear lo
be only three records.  Blanford, in his volume on the Manuualia of
the Fauna of British India Series, refers to one seen in hittagong
by My, C. T Buckland in A full acconnt of the ivcident was
published in the Frefdf, vol . 422, 1880, The animal was found
dead, killed by :
wlvanced that

s iy
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nol te zaved. A second was seen
but made its escape, leaving its phug
been mistaken for a large hlack
1 by . well (Sowsn., Bomb. Nat. Fist. See.,
The third, found dead like the first, was scen in
but in this instance also the skin could not be
. !.:‘5';;.

[t is interesting Lo note that these black tzers all came from
localities, tolerably near st h 1!, to the north-east of the Bayv of
Bengal ; and it is siznif that black leopards are far more plenti-
fulin what was formerly called Further India than in Peninsular
India.

[xpD1an TIGERS

Before the existence of local races, or subspecies, of tigers was
established, the name foldis figsds was applied in a comprehensive
sense by early writers to tigers in general. But the subseguent
admission of the occurrence of geopraphical races and their
designation by distinguishing titles necessitated the resiriction of
figris to one particular form. In this matter 1 follow.the opinion
expressed by Oldfield Thomas in his paper on the Mammals
deseribed by Linnscus in the 10th edition of the Sysiema Natire
* Later revisers of the races of tigers, of whom Fitzinger and
Matschie may be specially quoted, have restiicted £ fgris to
India proper and particularly Bengal ' (Proe. Zool, Sac., 1911, p. 135),
The Bengal tiger, therefore, becomes the representative of the race
HPanthera figris figris and the example in the Natural History
Museum, ticketed Bengal (Col. Sanderson), which is described
below, may be regarded as a topotypical specimen of it. It is
important to bear this in mind in view of the possibility of the
admission of other Indian races in the future. At present, however,
[ refer all Indian tigers to the same race, the name of which, with
its principal synonyms, is as follows :—

Panthera tigris Hgris, Linn,

Felis tigris, Linn., Syst. Nai, ed. 10, p. 41, 1758 : and of most
authors who have written on Indian tigers, including Blyth, Jerdon,
Biantord and others,

Tigris regalis, Gray, Cat. Mamm. Brit. Mus., 1842, p. 40 also of
some other authors, including Hodgson,

Tigris striatus, Severtzow, Rev. Mag. Zool., 1858, p. 386,

Type Locality. Bengal,
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Sefrifnetion.  India from the southern slopes of the Himalavas to
Cape Comorin ; also some of the countries to the east of the Bay of
Bengal,

The names regadis and siriafus were proposed respectively by
Gray and Severtzow because, adopting 7¥gsis in a generic sense,
they thought they had the right, not now admitted, to alter the
specific name to suit their personal dislike of identity between the
gveneric and specific titles of an animal.

Srms or Inpiany Ticers

to the

neness of our knowledge of the
fations in colour in Indian tigers,
agreed that such variations occur.
ander, writing on this subject

1. i, pp. 378-379, 1910) says :—
ted (o Rajputana, Central

: which may be called " open
of all the tigers killed by myself and by
brother sportsmen was, 1 [wo exceptions, “a light red ochre.”
One exception was a tiger, lured {rom a cave in the Asseerghur
jungles, whose colour ** was dark red ochre, far darker than that of
any tiger I have ever killed."' Another interesting wvariety he
described as follows :—' I have killed tigers during the hot weather,
monscon and cold weather ; and as regards the length of their hair,
1 have found very little difference between a cold-weather tiger and
a hot-weather tiger. There was, however, one exception. This
was apparently a very old male, measuring only 8 ft. 1 in., shot
in Pertaburgh territory within 20 miles of Neemuch: his fur was
quite an inch lonz all over the body ; his colour was ruddy ochre,
the rufi round the neck was particularly full and his whole appearance
fed me to regard him as a dwarf-like specimen. If the skin had
been exposed for sale in a furrier's shop, it would have been
accepted asa Chinese or Siberian specimen.” These are interesting
instances of individual variation. As regards environmental varie-
ties, Major Alexander says:—*' There is no doubt that in dark
jungles, such as those of the Siwaliks or the Dun forests, animals!
[tigers'] skins assimilate themselves to the localities . . . but in
open jungles the pigment of the tiger's skin is invariably light. The
Beemashunker, Kanara and Belgaum jungles contain darker-coloured
specimens, and I have seen skins from them all which were, on
the average, far ruddier than the thirty-one I have obtained and a
dozen more which [ have seen killed.”

[ have selected these extracts at random from a wvolume that
happened to be athand, not doubting that other Indian sportsmen
have published similar experiences. But the observations recorded
require to be amplified and extended to all parts of India if the
tigers are ever to be known as some of the groups of smaller
mammals are now known, thanks to the Survey carried out by the
Bombay Natural History Society.

Owing to the scanty material at my command I can contribute
very little to this end ; but possibly the subjoined brief notes on the

ﬁ .

LEERL

jungles'',
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sking in the British Museum may be useful in a small way as a basis
for further observations which so many Indian sportsmen have the
opportonity for carrying ont. Such information would be much
more interesting and important than records of weights and
Measures.

In the first place my experience with living tigers, when [ was
Superintendent of the London Zoological Gardens, confirms Major
Alexander’s observation vegarding the absence of any marked
1 s in colour or thickness of coat in Indian specimens,

e + Nepal or Mysore. That the absence of

iributable to their conditions of life in
ir of Manchurian tigers which with
winter coat during the ten wyears
But there may be parts of India in

do ocenr.

senm are as follows :—

] mted tigress presented by King George, is
a normaliy v striped, rather rough-coated specimen,
differing very congi ' from a couple of tigresses from the same
ecountry pressnted to the Zoological Society by the King, when
Prince of Wales. These tigresses were short and smooth coated
throushout the year, although kept in the open all through (he cold
weather. They were remarkable for the reduction both in number
and length of their stripes, of which scarcely any showed signs of
looping. The greater part of the shoulder, the outside of the fore
leg and a large area of the side of the body behind the shoulder
were without stripes, and, except at the very base, there was
only one stripe on the inner side of the fore leg. On the
hinder part of the body the siripes were comparatively thin and
widely spaced. [ published a photograph of one of these
tigresses, which were probably from the same litter (Froc. Zool.
Sor., 1908, p. 892) and photographs of one or the other may be
seen in Harmswoortl's Nafural History, vol. i, pp. 373, 374, 378. It
would be particularly interesting to know if thesé two different
types of tiger occur under the same or different conditions in
Nepal. (Pl D, upper fig.)

2. N. . Provinees—A mounted tiger, presented by
P. Wyndham in 1903, is a short-haired, very handsome large speci-
men, richly coloured, but not dark, and well marked with broad,
black, looped stripes.

3. Benpal—A dressed skin of a tiger, presented by
Col. Sanderson, closely resembles the last in coat, colour
and pattern. The skull belonging to this skin is one of the
largest in the collection, but the dressed skin measures just under
10} feet. (PL IL} ;

4. Mirzapore.—A dressed skin of a white tiger with tan stripes,
presented by Mrs. Craigie Halkett. It is just under 10 feet in
length and is approximately similar in pattern to the skin from
Bengal,

5. HNewa.—A mounted white tiger, with deep chocolate stripes,
deposited by H. M. The King, closely resembles the last two in the
extent, spacing and formation of the stripes.

i
I
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6 and 7. Chotae Nagpur.—The dressed skins of two tigresses,
from Palamau, presented by Capt. 5. N. Walker, are not so brightly
tinted as the Bengal Tiger, but since they had been made up as
rugs, their paler hue is very likely due to exposure to light. The
stripes show pale ticking. Otherwise they are well defined. One
skin, however, has a bolder pattern of broader stripes than the other
and is altogether handsomer. They measure respectively 9 {t. 8 ins.
and 9 fr. 5 ins., but the head and body of the latter are 6 ft. B ins,,
its inferiority in total length to the other, which has a head and
body length of 6 ft. 3 ins., being due to the incompleteness of the
tail.

8. Guzevaf.—The flat skin of a young tigeroblained by Major
B. H. O0'Donnell at Dunta in Palanpur is pale in colour, with spaced,
looped stripes, but the loops are short. On the croup the stripes
lursally on each side, leaving a narrow longitudinal pale area
¢ as well defined as in the skins of the Persian and Aighan
bounndary tigers described below,

Y, Thane.~The fiat skin of a full-grown tiger, shot by Mr.

I'. B. Fry in* open ' jungle, abont 40 miles north of Bombay, is rather
like the Palanpur skin but is still paler, the general hue being tawny
and everywhere blending with the white. The white on the belly is
extensive, the two combined about equalling the tawny area
between them. The skin measures only 8 {t. 7 ins., of which the
head and body are 5 ft. 9 ins.

10. Coimbatore—A flat skin of an old tiger, presented by Mrs.
Cozens, is very pale, the white everywhere blending with the pale
tawny hue of the ground colour, but the pallid hue is probably due
to exposure to light, the skin having been made into a rug, The
coat is very short and smooth, and the stripes are thin and not nearly
g0 bluck as in most Indian tigers owing to the hairs being pale at
the base, The skin measures 10 ft. 2 ins. ; but the label indicates
that in the flesh the animal was only 9 ft. 4 ins., small, that 15 to say,
for an Indian tiger.

11. Madras.—The flat skin of a tiger presented-by Col. Sykes
resembles the less handsome of the two Chota Nagpur sking
in coat, colour and narrowness of the stripes, but the stripes are
more numerous : the hair on the cheek and throat is much longer
than in the other skins described, and there is a distinct mat-like
mane, 2 ins. or more in length, extending over the nape from the
occiput. The skull shows that this skin was that of an adult animal,
but the head and body measure only 5 ft. 6 ins., the tail being
absent.

12. Coorg.—The skin of a tigress, shot by Mr, G. C. Shottridge
is the only representative of the species thalt reached the British
Museum from the Survey. It is a richer and darker tinted skin
than those from Chota Nagpur but hardly darker than the one from
Bengal, All the stripes are deep black and well defined, broad,
normally spaced and some of them looped. The coat is longish and
rough. It measures 8 ft. 9 ins., but since the tail and head are very
much stretched irom being pegged out to dry, the tigress was
evidently quite a small animal. But there is no skull by which her
age can be determined.

Tasa
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SEULLs oF Ixbian Ticirs

(Pls. Ba; Ca-n.)

To make clear the terminclogy used in the tables of skull-
measurements in this paper it may be explained that the dimen-
sions lu e be en i tken with callipers and dividers as [ollows (—

Folal % from the edge of the occipital crest to the tip of
the ,.IL._L11.|.\3:]1:'.- above the incisor tecth,

Condylo-basal fenpgth (Cond, bas)) from the posterior edre of the
ceipital condyle to the tip of the premaxillee. This is a more
satisiactory measurement than the first because it is independent of
the development of a muscular ridge,

Zygonatic width (Zygom.) across the cheek-bones.

Nasals; the length is taken from the middle line on the fore-
head to the tip of the process bounding the nostrils laterally above,
tha width across I:IJIL nostrils from process to process outside.
Oeeifnd 3 the width is taken as nearly as possible at the points
wiere -.]1"' vertical sides pass outwards into the lateral processes
ing in the mastoids hehind the orifice of the ear; the height of
the occiput varies with the development of the median crest at its
sumnut.

freelh ; these are measured in millimetres, not in inches, the
upper fesh-tooth { Ugper carn.) along its outside edge, and the lower
tiesh tooth ( Lewer carn.) from front to back, both being subject to
small variations with wear. The Canéne is measured from front to
back c¢lose to the socket.

In the last edition of Rewland Ward's Records, 1928, pp, 480-
481, the dimensions of a large number of skulls of Indian tigers are
given. Thev vary from about 13) inches to just under 16 inches,
the largest marked —16 having been obtained by Mr. B. B. Osmaston
n Naini Tal. Roughly, 50 per cent of them are batween 14 and 15
inches and about 25 per cent betwéen 15 and 16 inches and 134 and
14 inches respectively. They appear to be the skulls of males, and
their average length may be put at 143 inches. It may be noted that
they range in distribution from the Himalayas to the Central and
United Provinces, there being only one record from Southern India,
namely, from Kanara.

In the following Table I give the dimensions of some skulls of
Indian tigers in the British Museum ; but here again there are only
two complete skulls from Southern India available, namely, from
Kanara and Madras. The skulls have been arranged in the list, not
by size but by localily.

L2
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A. Fesals and summit of maxille of Tiger fromn Darjiling.
B. Posterior view of occiput of the same,
1. The same hones of a Tiger from the Nepal Terai.

-
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English Inches Millimetres,
il — o —— —— — P ——
el = i.__ -.-
Loc., and Sex. | Nusals, é"" E‘E gz E;E
; o |SHl2d ks

Dariiling £ | 15 i3k | 103 5 a4 53 i 37 a0 | 9
khatmandu & ant. : g7 w28 | 37 20 | 27
Nepal ¢ wlae eal ob | 5 =28 | o) %8 28
Nepal & v [ 138 |12 05 | 44 w28 | 34| 38 | 28 | 28
Nepal | 18§ {22 0 O | 4 x28 | St | W | 2| H
Mepal Teral £ ... 144 | 123 | 104 5 24 24 29 | 94
Bhutan Terai & ... | 1 . 12§ a3 5 2 35 a5 27 |28
Bengal A 145 | 1334 | 101 Sz = 2 34 37 27 | 30
C. Prov, & o | 4% : 12§ 108 5 w25 2 a6 | 26 28
C. Prov. oliaa lug | og! st x25 | 8 | 35| 25 |2
Kanara 12 £ {2 20 | 36 26 | 26
Madras o 128 |11y | 81 § < 20| 28 | W 26 |28

O N -

Nepal B wo | 124% | 104y | 74 defpw 2 24 35 26 |23
Nepsl § wolt2h |20 | 76 | 4B %2 | 2p | 33| M |2
Nepal Terai § e A1 I] 108 i1 | draw 24 | 2§ 35 26 | 23
Muttra 2 o A1 ||rr; 73 : Py U e R 1o R Gl . [?n
Mirzapur § Fo o v o L o IR S W U0 LT - SR R 523
Chota Nagpur @ .| 11§ | 10} : 8 | 4wt | 2 32 || o 02
Chota Nagpur e ok Sl B (1 O A ! Bl 2 , 21 a2 | 25 I‘Elir

In addition to these skulls there are several others in the British
Museum : but since they are merely ticketed India and show no
special features, their measurements have not been included; and
all immature skulls have been omitted.

The average length of male skulls is about 14 inches and of the
females about 12 inches. Female skulls are also relatively lighter
and less muscularly developed, and the occipital condyles touch, or
nearly touch, a flat surface when the skull rests upon it; also the
carnassial teeth are a little smaller and the canine markedly thinner
at the base and shorter ; but I have not recorded the length of the
canine in either sex because it varies with age and wear. In most
cases no sex mark is indicated on the labels ; but by the use of the
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above-mentioned data, any normal tiger's skull can, [ believe be
sexed correctly. The skull, for instance, from Kanara, which was
presented by R, C. Wroughton, although labelled % I have no
hesitation in regarding as a . The label is not in Wronghton's
handwriting ; and I know nothing further of the history of
the specimen, but Mr. T. B. Fry, who knew Wroughton well;
tells me he does not think he ever shot a tigress in Kanara, The
skull from Madras (Col. Sykes) 1 also sexed by the characters
mentioned.

The interesting point about these two skulls is that their average
dimensions are considerably bLelow those of the male skulls from
northern and Central India, intergrading between them and the
tigresses' skulls from those districts. Thev confirm, indeed, the
opinion gencrally held, I believe, by Indian sportsmen, and express-
ed by Dunbar Brander, that the tipers of South India are smaller
thai those of North and Central India. On the other hand, a skull
from Kanara in Rowland Ward's Records for 1928 measures 141
inches and 15 about as large as most northern tizers' skulls ; but of
course intergradation occurs. Also the jaws taken from the tiger's
skin from Coimbatore, referred to above, are more massive than
those of the British Museum skulls from Kanara and Madras,
indicating a larger beast; but the skin in guestion measured only
nine feet four inches in the Hesh, which is decidedly small for a
northern Liger.

There i3 one other skull to which I must refer in this connection,
namely, that recorded by Mr. Prater as a record panther skull
(Jowrn.; Bombay Nal. Hisl. Soc., vol. xxvii, p. 933, 1921}, The animal
was shot in the dusk near Oolacamund by Mr. Limouzin! who
thought it was a panther and subsequently found in the jungle iis
presumed remains eaten by jackals, with none of the pattern of the
skin remaining. Struck by the size of the skull, he sent it to the
Bombay Natural History Society where it was determined by Mr.
Prater as certainly a panther’s, and a good record at that, the dasal
length being 114 inches, the leopard’s skull, which at that date
headed Rowland Ward's list, being a skull from the Gaboon, owned
by Sir Edmund Loder, which I described and measured in 1909,
This skull had a fedal lengih of 11} inches and a dasal leng il of only
9 inches,® that is to say 24 inches shorter than Mr. Limouzin's
specimen. There is no doubt that the latter was the skull of a
tier or tigress, probably a tiger since its basal lengthis exactly the
same as that of Col. Sykes' Madras specimen. True it is nearly §
an inch narrower across the zygomata, but that discrepancy is of no
great moment, as may be seen by comparing the lengths and breadths
of the skull from Bengal and of the one from the Central Provinces

' (Vide note on page G99 of this Number—Ens.)

2 | have italicized these measurement because, although this lenpard's skull
from the Gaborn was correctly entered in Rowland Ward’s Records 1914 us
measuring 11! inches in fofaf lengih, in the 1928 edition that fgure is stated o
be its Sasal length, which is fquite wrong., According, indeed, to the table
printed in that edition (p. 485}, {our of the leopards’ skulls are longer than any
Indian tigress’s skull 1 have measored and as long as several of the tigers'
skulls.
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that comes next to it in my table. Fortunately My, Prater published
4 photograph of the skull of Mr. Limouzin’s specimen alongside
those of an Indian leopard, tiger and lion.? From this it may be
seen that the jaws and eanine tooth of the first, the alleged record
panther, are much larger than those of the lepparcd. Mr. Prater,
moreover, records the weizht of the skull as 24 1bs., which is {4 alb.
heavier than the heaviest leopards’ skulls, all African, in Rowland
Ward's list. In this list of leopurds Mr. Limouzin's tiger takes
fourth place for size—it is reaily, on the data given, entitled to the
third place —hu t easily first, because its toial length
was no  donbi ws,  Apart, however; from the errors
to which the Y Lave oiven rise, it 1s an exceed-
i ull of a South Indian tiger, if
for a panther's,

n my list, setting aside
dlows :—The skulls from
Le's collections ; those
card VII, when Prince
e were secured by
F. Davys; from

ler of the two from the Cenlral
3 hers and the larger came from
i i s presented by B. B. Osmaston, This skull is wider
across the zygomatic arches than any in iy list or Rowland Ward's
list; and since a tiper shot by Mr. Osmaston at Naini Tal heads
Ward's list with a length of 16—, Mr. Osmaston helds the records
for leneth and width, The two tigress's skulls from Chota
Nagpur (Palamau) were taken from rugs presented by -Capt.
5. N. Walker.

The tizers from Assam, Burma and the Malay Peninsula of which
[ have seen no skins and only a few skulls, are briefly dealt with in
a later part of this paper. They are provisionally referred to the
same race as the Indian tiger, Panthera tigris tigris.

Tue TicERS gF THE CASPIAN AREA

The name and synonomy of these tigers, known to the ancients
as the Hirkan Tiger, are as follows :—

Paitthera fioris seplentrionalis, Satunin.

Felis virgata, (ex Miger) Matsehie, Sitz, Ber. Ges, Nal. Iy, Berlin
1897, p. 13 (name preoccupied by Felis virgala given to the
Norwegian lynx by Nilsson in 1820).

Filis ( Tigris) tigris seplenirionalis, Satunin, Zeitschr. * FPrivoda
fochela ', wii, p. 5, 1904

* In confirmation of his opinion that the skull under debate was a panther's,
Mr. Prater draws attention to the height of the tiger's occipital condyles above
the surface of the table on which it rests, whereas in the other three skulls they
rest upon it. But in many skulls of tigers the condyles similarly rest on a
horizontal plane,
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E Figris septentrionalis, Sutunin, Mitth, KNauk, Mus. ii, p. 308, pl.
iv (skall), 1905-1906G: &7, op. il iv, p. 33, 1909 7. Couspect. -
Mawmme. Tmp. Ross. p. 156, 1914 (printed in Russian),

Tigers were procured near Lenkoran in Talish on the coast of
the Caspian, to the south of the Cauncasus, by Radde in 1866 and
were identified as Folis ffesds. Bolin 1897 a specimen, exported
trom Tiths amnd exhibited in the Berlin Zoological Gardens, was
geen by Matschis who, considering it to represent a race distinet
rrom the typical tiger, called it Fefis vivpaln. An enlarged photo-
graph of this tiger was published by Dr, Heck (Lafende Bilder, 1. 157,
15880, a volume containing photographs of a number of interesting
mammals living in the Berlin Gardenz ai the time. The name
n  Matschie for this animal was, however, inadmissible

tated in the aboy 1synonymy, Subsequently,
anin, In i mper, rave the name
seflendrionelis to a Transca reserved in the Tiflis
i whizh he was and this was followed two
- later by a long and complete description in Cennan. He
1 the animal apain in 1909, jusiifving the adoption of the
citlrivnalis becanse of the precccupation of virgafe and
because he thought it very possible that the Lenkoran example might
turn out to be a different race of tiger from the one seen by
Matschie, for which no precise locality was known. Since this view
appears to me to be very improbable, I follow Lydekker's opinion
that sirpale and seplenirionalis were applied to the same lacal race,

There is little, if any, difference in size be n thiz liger and
the typical race from India; but the ground o ris o somewhat
richer, darker red with the siripes more num 15, closer set and
showing a tendency, at least in some specimens, to turn brown ;
the coat even in the summer appears to be thicker and in the
winter the fringes on the sides of the face and along the belly are
very long, asis clearly shown in Heck's figure of the example describ-
ed by Matschie. (PL D. lower fig.)

Satunin laid special stress on the colour of the stripes in distin-
guishing this race from the typical Indian tiger. He said:—' In all
the Transcaspian and Lenkoran tigers seen by me the stripes on
the shoulders, the hinder part of the neck and especially on the
outer side of the thigh are not only not black but even pale brown.'

From this, and other points of view, the specimens in the British
Museum which I refer Lo this race are extremely interesting in the
great variation they exhibit, two having the stripes as black to all
intents and purposes as Indian tigers, one having them partly brown
and the other wholly brown.

These skins may be described briefly in the order named :—

1. An old tigress in perfect coat obtained in 1886 by Dr.
Aitchison, of the Afghan Boundary Commission, on the Bala
Murghab river to the north of Herat and identified as Felis fferis.
The ground colour is rich tinted, rather darker and with the white
arcas more strongly defined than in any Indian tigers [ have seen,
The stripes are narrow, more numerous and closer set, quite hlack
all down the spinal area, on the flanks and belly but faint on the
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[Fhoto IP, 8. Berridae]

Tigress, from Nepal, showing unusoal reduction in the stripes.

{Eeproduweed by the Lind permiasion af br. Heck]L

Tiger, from the Cancasus, in the Berlin Gardens.
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fore part of the shoulder, aned on the thizhs and outer side of the
hind leg indistinct and brown. It is noticeable that the upper ends
of the stripes on the cronp unite on each side to form a lonzitudinal
stripe separated from its fellow by o median pale area. The coat
is longish, thick and soit, much longer than in any Indian skin in
the Museum., The stripes, however, in Indian skins generally, if
not always, show a tendency to rownness at least low down on
the thighs, (PL 11L)

2. A mounted tigress obtained at Astrabad in N. Persia
by Col. Beresford Lovett and presented to the British Museum
in 1882, As in the Afghan specimen, the stripes are as black
as in typical Indian tigers and are numerous and close-set,
but the fusion of the croup stripes is nol so emphatic.  This
tigress and the Afghan specimen apparently agree very closely
in pattern with the photograph of the skin of the speciimen
shot by Col. R.L. Kennion in Mazanderan forest in Northern Persia.

3. A mounted male specimen labelled Persia and presented
by Messrs, Rowland Ward. This also is a rich tinted specimen
with numerous narrow siripes. On the top of the head and down
the back the stripes are black, but they fade to brown on the flanks,
and on the outside of the thighs they are only a litile darker than
the ground colour; they are alsoe brown on the base of the tail and
even on the belly and chest. The tendency toward the lengitudinal
fusion of the stripes on the croup is also noticeable. The white spat
over the eye is smaller than in Indian tigers, and this appears to be
4 general feature in this race; but this specimen exhibits the
peculiarity of having the spot on the back of the ear tan instead of
white. This tiger resembles the specimens mentioned by Satunin
in the brown tint of the stripes : but the brown is more extensive.

4, The dressed skin of a tigress ticketed ¢ Northern slopes of
Mount Elburz! * and presented by Col. R. L. Kennion who told me
it was presented to him by a native chief. This tiger, represented
in the coloured plate, is of extreme interest. The ground colour
and the pattern are as in the Afghan specimen : but there is not a
trace of black on the skin, all the stripes being brown and indistinectly
defined owing to their approximation to the eeneral hue of the coal,
It is possible, of course, that this skin may represent a red variety,
comparable to a red cat and coming into the same class as the black
and white aberrations of the tiger above described. On the other
hand it must be noted that the complete suppression of the black
pigment in the stripes is merely an extension of the process
observable to a lesser degree in the mounted male specimen
described above, The avail:ble material, indeed, of this race
seen by me and recorded by Satunin seems to show a nearly
complete gradation between the black stripes typical of tigers
in general and the reddish brown stripes of the Mount Elburz
example, (Pl | coloured.)

In the report upon the animals he collected as naturalist to the
Afghan Boundary Commission, Dr. Aitchison (v Linn. Sor,

' Nole :—On Pl | representing this ti er, tne locality was by iv
Caucusus, The error nas been gormcte:lgtn' Elhur:',[ AR S

7
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Lond., Zool., vol, v, p. 56, 1888) states that the tigress above des.
cribed was killed at Karaol Khana on the Bala Murghab river,
which les to the north of Herat, and brought into camp. She
mensutred in the flesh 8 ft. 4] inches, and, as indicated by her worn
teeth, was evidently old. ‘I'racks of tigers were also seen in the
valley of the Huri-rud and at the Chasma Salz pass at 5,000 ft.
The tigers wander over the great rolling plains of the Badghis,
ascending to higher altitudes in the summer and preying upon pig,
porial and even ibex.  Althouzh taken from an old animal, the skin
is in perfect condition with repard to coat and colour and has
searcely been stretched by being dressed.

1 ean find no published particulars regarding the tiger, killed by
Major C. E. Yate near Pindjeh, the skull of which is in the British
Museum. € is not mentioned either in his book or in the report
upon the collection he sent to Caleutta (Jowww. As. See. Bengal,
viol. 56, p. 68, 1887).

Col. R. L. Kennion gave an account of the shooting of the tiger
he secured in Mazanderan forest in Northern Persia ( 8y Monndarn,
Lals and Plain, Spori in Eastern Persizm, p. 244, 1811). He
described it as big as a good Indian tiger, the skin when pegped
out measuring 11 ft. 6 ins., from which it may be inferred that the
animal in the fesh measured 10 {t, 6 ins. or less. The coat, he
aclds, was of course nothing like that of a winter Siberian tiger but
was perhaps a little Jonger than that of an Indian * Christmas’
tiger. Col. Kennion only came across two examples of this tiger ;
and there is reason to fear that the race is on the wane. Satunin,
for example, records that when Radde made his first expedition
to ‘'Transcaucasia in 1866, tigers were fairly plentiful; but
were muech scarcer in 1879-1880 when he visiied the country
again.

Records of the size of this tger are few and unsatisfactory.
The two stuffed specimens from Lenkoran in the Tiflis Museum
measure as mounted, according to Satunin, about 9% ft. and
8% ft. respectively. They are probably tigresses. The dressed
skin of Col. Kennion's red tigress from Mount Elburz is about
8 ft. ? ins., and Dr. Aitchison's tigress from the Afghan
boundary was 8% ft. in the flesh, This is the only reliable record.
The newly stripped skin of the tiger shot by Col. Kennion
in the Mazanderan forest measured, when pegged out, 114 ft,
When dressed, the skin was reduced by Rowland Ward to
10 it. 8 ins., which was probably about the natural length of
the beast. From these imperfect data it may be inferred that
this race of tizers is not larger, possibly it is on the average some-
what smaller than the typical Indian race. But I must not suppress
a surprising record published by Satunin, who states that he saw
in the flesh a Transcaspian tiger of ° colossal dimensions'. . .
¢ hardly smaller than an ordinary native horse.” Its stripped skin
from the tipof the nose to the roof of the tail (italics mine) was
34 metres—that is to say about 114 feet. This would have meant
a total length of about 144 feet! I must leave it at that, with the
comment that the learned Russian was not a sportsman ‘out’

for records.
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A. Skull of Tiger (Panthera tigris from Maruchak, n Pinj
on the Russo-Afghan frontier, Raee Slnjdet;

B. Nasals and summit of marille of the sams,
€. Posterlor view of oeciput of the same,

aeplentrionalis)
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The following are the measurements and particulars of the
skulls : —
English Inches, a Millimetres.
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These measurements confirm the conclusion to be drawn from
the skins that the Transcaspian tiger is about the size of an average
Indian tiger; but the skull of the adult male from Pindjeh certainly
differs from the skulls of typical Indian tigers in the shape of the
dorsal profile.  From the hinder edge of the postorbilal processes,
which is more elevated than in ordinary tizers, the forehead and
nose slope tolerably evenly downwards and forwards to the end of
nasals above the nostrils and behind the processes the upper sdge
of the skull slopes downwards and backwards at nearly the same
angle of inciination to the occipital crest. The edge, however, is
markedly sinuous but is much less concave than in typical Indian
tigers owing to the elevation of the longitudinal crest which rises
like a keel from the frontals a little behind the postorbital processes.
In Indian tigers this crest is always lower over the frontals and
parietals but increases somewhat rapidly in height towards the
occiput, giving the characteristic concave curvature to the upper
edge of the brain case. The differences above described may be
seen by a comparison between my figure of the skull of the tiger
from the Afghan Frontier and that of the one frem the Central
Provinces of India. For the rest it may be added that in the
Afghan Frontier skull "the occiput is remarkably broad and
unconstricted and that the nasals are shorter as compared with their
width than in Indian tigers. (PL E.)

So far as I can judge from the photograph published by Satunin,
the skull of a tiger from Talisch agrees very closely in shape with
the one from the Afghan Frontier described above except that the
upper edge of the median cranial crest is straiphter: but in the
sknlls of the two tigresses from the Afghan Frontier and Astrabad
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respectively the forehead is much more rounded resembling the
forebead of Indian ticresses.

It is a curious and interesting fact that of all the tirers' skulls in
the British Museum the one most like the male skull from the
Afghan boundary is the male skull from Sungei Kumbang in
Sumatra recorded below, although the latter has wider, shorter
nasals and the lower cranial crest. The resemblance is all the more
puzzling becanse the two races of tiger, so widely sundered
geographically, are also much alike in the number and closceness
of thetr stripes and the length of the fringe on the cheeks.

CaE TiGers oF MoxGoria, MANCHURIA AND Norti CHiNa

mt of the tigers nf the Transcaspian area it was shown
1 slopes of the Caueasus to
ot the species was formerly
xrly direction
and Mongolia as far as the
Reeords of their

nd from the south
boundary. From this

continuously distribute
['urkesian, Bokhara, the i
nountains to the north of 7
nee in these countries w ted by J. B. Brandt in
his treatise on the ceosraphical distrii of the specics, published
1o 1830 (Mem. Akad. Imp. St. Pelersburgh Sci. Nat., vol. viii, pp, 144—
£34).  From Manchuria they pass southwards into Corea and at least
through the eastern and central parts of China: but they were not
encountered by the American zoological expedition through Shansi,
Shensi and Kansu to the southi of the Ordos desert in Mongolia
(Clark and Sowerby, Dlvongh Shen-Kan, 1912). In southern China
they are apparently plentiful and their oceurrence as far to the west
as Szechuen is attested by the skull of an immature male from that
district in the British Museum,

Owing unfortunately to the need of properly localized material,
our knowledge of the tigers of Central Asia, China and the areas to
the north of that country, where they oceur, is very defective; and
accounts of them are in some cases bafflingly discrepant. For
instance, Swinhoe (Proc. Zool. Soc., 1864, p. 378) recorded a skin
from Newchwang (Niu-chwang), south of Mukden, in the northern-
most part of China, as pale coloured and scantily striped. Milne
Edwardes, on the other hand, had one from North China which
differed, he declared, from the skins of Indian, Cochin Chinese anc
Javan ligers in having a longer and thicker coat and in being darker
(plus brunc) on the back (Reck. Mamm. i, p. 207, 1874). This author
also guoted an item of information received from 1I'Abbé David to
the effect Lhat in Manchuria the tint of tigers varies from brownish
black to white. Dode (Proc., Zool. Soc., 1871, p. 480} deseribed a skin
from Amurland as having longer hair, less pronounced stripes and
paler colour than Indian tigers ; whereas D. G. Elliot (Monograph of
Hie Felidee, 1883) figured a tizer from one of Dode's alleged Amue-
land skins, showing it-to be not only darker but exceptionally
heavily striped.

Korean tiger skins, imported into Japan, Temminck ( Fauna
Japanica, p. 28) long ago described as longer haired and paler
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coloured than Indian tigers; but Dunbar Brander wrote of Korean
tigers as follows:—* In Korea such specimens as [ saw, compared
with the Indian beast, were higher on the leg, had a tendency to
have withers, the neck appeared short and did not flow on from the
shoulders as in the case of the Indian animal. In size and weight,
however, they were inferior to Indian tigers. As I only saw a few
specimens, [ cannot say if these characters are general; butl the
Korean animal is essentially different from what one understands
by a Manchurian tiger.! (N59d Awimals in Contral India, p. 46,
1923y, His conception of Manchurian tigers was expressed in a
previous passage in which he classed them with the Siberian and
Amurland tizers as *immense hailry animals, much larger than
anything now found in India'. But it does not appear that he was
here speaking of Manchurian tigers from his own knowledge in the
field. Probably he knew them from imported skins, from general
hearsay and from Rowland Ward's Records.

Howaver that may be, it is siznificant Lhat Dofie's, Swinhoe's and
Temminck's descriptions of skins from Amurland, Niuchwang and
Korea respectively are in complete agreement, so far as they go,
and point to the occurrence in those parts of Asia of a tiger which is
paler coloured, less richly striped and thicker coated than the
typical Indian anima'. This conclusion is borne out by a =kin which
Mr, Swinhoe (Proc. Zool. Sec., 1870, pp. 3-1) subsequently brought
from Manchuria and sold to the British Museum where it is still
preserved. (PL.IV). The coat is much longer and thicker than in any
of the Indian skins in the collection, and is alse paler in tint than all
but those apparently faded by exposure to light as rugs, e.g. the skin
from Coimbatore referrsd to above ; and it is markedly paler than
the skins from Mount Elburz and the Afghan boundary and is also
thicker in the coat. There is a distinct mane about 2 in. long. It
cannot be deseribed as a well-striped skin as compared, for example,
with Col. Sanderson's Bengal example. The stripes are thicker and
stronger on the hinder part of the body and croup than in the
middle of the body behind the shoulders where they are narrower,
shorter and more spaced. They are not markedly looped and they
are blacker on the middle line than laterally. On the flanks they
show a tendency to brownness, and this is still more evident on the
outside of the shoulder and thighs ; on the thighs they are so brown
as to be quite obscurely defined. ‘The skinis that of a male and 1
make its measurements as follows:—Head and body 90 ins., tail
42 ins., giving a total of 11 ft. If the tiger was that length in the
flesh, he was a big beast; but the deduction of a foot or ten inches
for stretching would bring him to about the size of an Indian tiger.
Dressed skins, however, do not always stretch,

Very similar to Swinhoe's Manchurian skin is a stuffed male
specimen in the British Museum purchased from Rowland Ward
and labelled Manchuria but entered in the register as Mongolia. It
stands alongside a tiger from the Central Provinces and is certainly
not a bigger animal. It is curious for the absence of the stripes on
the flanks behind the shoulder. In this particular as in having a
w_hiter tail and the base of the tail more normally striped, this tiger
differs from Swinhoe's skin, but it can hardly be doubted that the
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two represent the same race of tiper. Whether this tiger came
from Mongolia or Manchuria 1 do not know. Indeed, it appears
that all the thick-coated tirers of Northern Asia are indiscriminately
cited as Manchurian, Mongolian or Siberian without regard to the
fact that Manchuria and Mongolia are different countries and may
possibly have different races of tigers.

Lalso refer to the Manchurian race a pair of tigers presented by
the Duke of Bedford in 1906 to the Zoological Gardens where they
lived about ten years. My reason for thinking they probably came
from Manchuria or [rom the coastal strip of Siberia or northern
Koren, which separate Manchuria from the sea, is that Viadivostock
was their port of shipment. The male of this pair, shown in one of
the photographs illustrating this paper, naturally appeared in his
winter coat to be a considerably more robust animal than the per-
ennially short, smooth-coated Indian tigers. (Pl F, upper fig.) He
was also somewhat larger, standing 38 ins. at theishoulder as opposed
to 36 ins. which is about the stature of a good Indian tiger. ‘The
seasonal changes in cdlour and thickness of the cout in these tigers
were interesting. The new, short summer coat, donned by July,
was rich in tint, hardly at all paler than the coat of typical
Indian tigers ;. but in mid-winter, when the coat was long and
thick, it was paier, with the stripes less sharply defined; and
as the time for the moult in early summer approached, the hair
had a dull, pallid lifeless look. Now our knowledge of these
Manchurian tigers is derived mainly from traded skins stripped
from beasts shot or trapped in winter; and that accounts for the
invariable description of them as thicker coated and paler than
Indian tigers.

I am greatly indebted to the Duke of Bedford for the opportunity
to examine the skin of the tigress, shipped from WVladivostock,
which was sent to him at the animal's death in the Zoological
Gardens. She died on December 30, in full winter coat. The skin
is noticeably paler in tint than Swinhoe's Manchurian skin and the
coat, although thick and woolly, is shorter and closer ; and, perhaps
on that account, the stripes are more sharply defined ; but they are
longer over the shoulder and not so brown on the flanks and thighs :
only a few form short, narrow loops. There isa short mane. The
face is whiter, with a very faint wash of buff on the cheek: and
everywhere the white blends with the coloured areas; in the middle
of the skin the combined marginal white areas of the belly are less
in width than the tinted area of the flanks and back between
them, but the coloured area of the legs is narrow, hardly wider
than in the photograph in Rowland Ward's Records referred
to below. 1 make the head and body 74 ins., the tail 34 ins.,
giving a total of 8 ft, no larger, that is to say, than a North
Indian tigress.

No skull of this tiger is available for examination, and none
appears to have passed through Rowland Ward's hands: but
according to accounts, the skulls of northern tigers in general do
not differ in any points of importance from those of Indian
tigers. This was the verdict of Busk (Proc. Zool. Soz, 1874, p. 147,
who examined and measureg the skull of a male brought by
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[Fhoto by £ W, Bond)

Manchurian Tiger, in the London Zoological Gardens, moulting his winter coat,

[Fheda F. W, Boad].

Tiger, in the London Zoolagical Gardens, from the Malay Peninsula,
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Swinhoe from Kirin in Manchuria. The measurements he gzave
are as follows :(—
Eunglish lnches. Millimetres,

- N L

—— — R et (S S S —

! 'E.':ut.ﬂ Cond. bas, .".‘.:5_"1|r_.u_ Nacali L1'.,_'.l|_'l|.T s
| length, lenzth, width. CATD,  CATN.
{ |

Loc. and Sex. Canine

Kirin & .. 131 12 4 8L |4pw2i| %6 | 28 274

This skull was a little smaller than average sized skulls of north
[ndian tigers recorded in my list. It was alse a little smaller than
the skulls of two Indian tigers and of one brought by Swinhoe from
Foochow in southern China with which Busk compared it. Thus in
the case of both skins and skulls the evidence of great superiority
in size of the Manchurian tiger over the Indian tiger falls to the
ground. All that can be claimed, in my opinion, is that they are
sometimes bigger. Sinc however, the two are racially
distinguishable, the Manchurian may be given the name amaronis,
used by Dode in 1871. The following are references to its litera-
ture :—

Lanthera lpris amurensss, Dode.

Felis tigris vav. amurensis, Dode, Proc. Zool. Soc. 1871, p. 480,

? Tigris amurensis, Satunin, Newe Balt. Wiedemann.-blatter, p. 73,
1907 ; éd. Conspect. Mamm. finp. Ross, 1914, p. 157.

All the characters for this race known to me are mentioned
above. It remains only to justify the adoption of the name
amurensts for it.  Dode, when describing this tiger as distinguish-
able irom the Indian tiger by having longer hair, paler colour and less
pronounced stripes, stated that it occurs on the banks of the Amur
river and of its tributary the Ussuri. He appears to have been in the
northern corner of Manchuria where it is bounded on the North by
the Amur and on the east by the Ussuri. Hence the western ar
left bank of the Ussuri in Manchuria may be taken as the type
locality of amurensis. And since Dode’s description of the type-
skin of amurensis agrees with Swinhoe's description of the skin from
Niu-chwang in the south of Manchuria and with Temminclk's
description of Korean skins, the reason for adopting amurensis for
the Manchurian tizer becomes clear.

It seems to me to be doubtful if Satunin described the same race
of tizer as amarensis. He does not state where his material came
from except vaguely the most easterly portions of the Russian
Empire, ard he diagnosed it as differing from the Mongolian race
in being more brilliantly coloured, in having the stripes more
sinuous with irregular ontlines and mostly duplicated, the general
colour being reddish-yellow and the stripes deep black with silky
lustre except a few on the outside of the thighs which are brownish,
He also adds that this tiger is slightly smaller than the Caucasian
tiger, This deseription may have been taken possibly from the
skin of a Manchurian tiger in summer coat.
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Awain, the tiger fizured by Elliot as an Amurland tiger and said
to be a faithful likeness taken from one of Dode’s skins which went
to America, does not agree at all with Dode’s description of his
original specimen. It is unusually heavily striped and very dark in
colonr. It bears, indeed, suspicious likeness to the tigers of
Northern and Central China, described below, and guite possibly
Dode picked it up as a tw L-.iul skin in the latter country,

Finally, [ must refer to the reproduced photograph of a very
interesting alleged Manchurian tiger-skin in the later editions of
Rowland Ward's Records, The print is better in the I']ll] cidition
than in the last. It represents a tiger with the stripes muc!
and less broken up on the back, Aanks and loins 1_311 nS
Manchurian skin above described; but there iz also
tendency for the failure of the stripes to pass on to the whi
chest and belly. This white, moreover, especially on the belly,
more extensive than in any tiger-skin I bave seen. In the middle
of the body, for example, the combined white areas exceed in widih
the coloured area that lies between them, whereas in Swinhoe's
Manchurian skin, as recorded above, they are only about two-thirds
the width of the median coloured area, a character in which this
skin resembles ll**)m\innteh the skins of all ordinary tigers in
which the white, in the living animal, is resiricted to the lower side,
In the tiger figured in the Records the white must have extended
half way up the Aanks. It will be noticed, too, in this figure that
the coloured areas on the legs arve reduced Lo narrow strips by the
encroachment of the normal white on the inner side over the back
and front of the leg. Judging from the photograph, too, which,
however, may be deceptive on this point, the coloured area, of the
skin is much darker than in Swinhoe's and in the Duke of Bedford's
skins and in the mounted specimen in the British (Natural History)
Museum. ‘The photograph of this skin, indeed, is no doubt
responsible for the statement, often repeated in accounts of the
Manchurian tiger, that this race is distinguished by the larger
extent of white on the under parts and inner side of the limbs, a
statement which is not true at all events of all Manchurian skins.

It may be found, for instance, in Lydekker's text to Kuhnert's
Animal Portraiture, in which there is a coloured plate of two
+ Siberian or Manchurian tigers ' in the snow.

On the evidence, the tiger-skin above referred to cannob be
assigned to the Manchurian race (Panllcre Hgris amarensis),
understood and described in this paper. Nor can it be assigned to
the Mongolian race so far as the latter is known to me. This race
may take the name longipilis in a restricted sense. [Its synonymy
is as follows :(—

Panthera Uigris langipilis, Fitzinger
The Mongolian Tiger

Felis tigriy mongolica, Lesson, Nowv. Tabl. R, Anwim.; Mamm.
p. 50, 1842 (name unaccompanied by description and hence
unavailable).

Tigris longipilis, Fitzinger, SB. Kais. Akad, Wien, 58, pt. 1,
p. 455, 1868 {in part).

1 1
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Felis tigris ."ﬂngfpf'ﬁa‘, Matschie, SH. Ges. Nad, fr. Herlin, 1895,
p. 195 (in part).

Ligris mongoffca, ‘Satunin, Conspreof. Mamve. fmp, Koss., p. 157,
1914,

Fitzinger gave the name feng ipilis o the tigers ranging from the
Cancasus eastwards through the Russian territories of Central Asia.
A few years later Dode eliminated the Amurland tiger as amurensis
and subsequently Matschie distinguished the Transcaspian tiger as
pirpata, thus leaving the name lonpipilis as applicable to the tigers
of the intermediate area. Satunin appears to have been the first
author to attempt to diagnose the three races under the names
seplentrionalis, mongolica and amurensis. According to him the
Mongolian tiger is intermediate in characters, as it is in distribution,
between the other two, but his diagnosis is not very convincing and
is very brief. He states that the hairs are very long so that Lthe tail
appears very bushy. The colonr is pale and dull with the stripes
often indistinet and pale brown on the pesterior part of the body as
in the Transcaspian race (seffenirionalis), ‘The colour is less brilliant
than in amurensis and the stripes are less sinuous.’

It must be remembered, however, that there is some doubt
whether the tiger Satunin described as amarensés is precisely the
same as the one to which, for reasons given above, I have restricted
the name @mureesis, namely, the Manchurian tiger ; and it is obvious
that Satunin’s description of mengolica applies very closely to the
skin of Mr. Swinhoe's tiger which is known to have come from
Manchuria, I have never seen a skin which, so far as I know,
unquestionably came from Mongolia; and until properly localized
material comes to hand from the two countries, I can throw no
further lizht on the matter.

As repards the size of the Mongolian tiger nothing seems to be
precisely known. In Rowland Ward's Records, 1928, p. 478, five
alleged Mongolian dressed skins measure 134 {t., 12 ft. 4 ins., 12 ft.
and 11ft. 31 ins. respectively. But of these it is only the frst
mentioned that exceeds the length of dressed skins of Indian tigers
recorded in the same volume. Satunin's silence on the point shows
that he was not impressed by the size of the Mongolian tigers he
presumably knew; and it must be admitted that the positive
evidence in favour of the claimed great superiority in size of
Mongolian tigers over North Indian tigers amounts to very little,
For example, Ehrenberg (Aun. Sei., Nat. vol. xxi, pp. 391-394, 1830)
described two alleged Siberian tigers in captivity in Moscow as * far
from attaining the size of the Bengal tiger' from the published
statements regarding the latter. The size of the Bengal tiger, has,
however, been greatly exaggerated, as we know; and if Ehrenberg
was acquainted with records of this tiger standing 4 ft. or there-
abouts at the shoulder, he may well have been impressed by the
comparatively small stature of even big Siberian specimens. He

1 [ am indebted to Mr, Uvarov, of the Imperial Bureau of Entomology,
for kindly translating for me the Russian text of Satunin’s paper quotsd above

in the synonymy
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xluiitrih-ud these two tigers as having o rudimentary mane and as
being a little longer in the coat, much paler in eolour, with fewer,
browner stripes than a skin obtained between the Upper Irtish and
the Kirghiz Steppes, lat. 48°N. The livicg animals agreed very
closely with Satunin's description of the Mongolian tiger ; but the
skin with which they were compared is not easy to classifv. It
may, however, have been a skin of the same race in summer coal,
gn{.n-.l'; being described as *an agreeable reddish-yellow * and the
length as 64 ft. from the nose with root of the tail, which was 2 §
3 ins. but defective, the total being only a little over 9 ft., mak
allowanee for the missing 2 or 3 ins. of the tail. The sex w
unrecorded.

Finally, the tizers of North and Central China have to be dealt
with in this section.

Lam informed by Messrs. Poland & Sons, the well-known whole-
sale furriers, that tiger-skins exported from China belong to two
readily distinguishable types. The first, known as Manchurian, are
large, thickly furred, shipped from Shanghai; and those known as
Hankau (Hankow) skins, are smaller, shorter coated, more richly
striped and darker in tint.

I referred above to a tiger-skin recorded by Milne-Edwardes
from North China which was described as having the yellow colour
of the back browner (&fes braae) than in Indian, Cochin-Chinese
and Javan tirers, and Dunbar Brander states that * tigers found in
China (and the Malay Peninsula) always struck me as being smaller
and having a tendency to be darker than Indian tigers.'

During a recent visit to Messrs. Poland’s fur store I was given
the privilege of seeing a large number of the so-called Hankow
skins shipped from Shanghai. They were all untanned skins which
had been pegpred out to dry ; but the measurements of four of the
biggest were only 9 it. 9 ins, 9 ft. 8 ins., 9 ft. 4 ins. and 9 ft.
31 ins. approximately, whereas a small skin with a defective tail,
probably that of a tizress [ estimated at 7 ft. 10 ins. allowing from
9 to 12 ins. for stretching they were obviously small as compared
with the Manchurian tigers known to me, and much darker
coloured, much more heavily striped and much shorter in the coat.
They were more like Indian tigers but were on the average
decidedly smaller, and darker and more fully striped, with a some-
what longer and softer coat. The length of the coat was variable.
In one specimen at least it was almost intermediate in length and
thickness between average Indian and Manchurian skin, The tint
was also variable as well as the pattern which consisted sometimes -
of stripes mostly looped, or diamond-shaped with darker centres,
sometimes unlooped and sometimes complete from the nape on to
the fore leg, sometimes interrupted. The extent of white on the
belly as compared with the coloured area was variable. On the
average it was about a half or two-thirds ; but in one specimen the
two combined white areas were equal to the rusty brown area
between them. This specimen comes in that particular nearer
than any to the alleged Manchurian skin figured by Ward and
referred to above, but the white on the limbs was normal in extent.
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A. Skull of Tiger (Panthera tigris styani) from North Chioa, ‘
B, Nasals and summit of maxille of the snme,
C. Posterior view of ceciput of the same,
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This Chinese tiger appears to me to be sufliciently well defined
to be worth distinguishing nominally as a local race, which I pro-
pose to name in memory of Mr. Styan to whom the British Museum
is indebted for much zoological material from China,

Panthera tigris styani, subsp. nov, -

Differing from the average tiger of Northern India in being
smaller, somewhat darker and more closely or heavily striped and
longer in the coat, probably in winter; and from the Manchurian
tiger, as known to e, in being smaller, much darker and more
fully striped and in having a shorter less woolly winter coat.

Distribution.—Northern and Central China. No doubt blending
sonthwards with the tigers of Southern China, Siam, etc., the sking
of which are unknown to me.

As the type of this sub-specier I select a skuoll tickeiad
Nortly China, whence it was brought by Mr. F. W. Styan (B. M.
No. 8.8.11.20.),

Mr. Styan collected in many parts of Ching : but not, so faras' I
am aware, to the north of Pekin. He brought back two skunlls whose
meazurements are as follows :—
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[t will be noticed that these skulls agree very closely with the
Manchurian tiger-skull measured by Busk. They are smaller than
the average skulls of North Indian tigers; and perhaps about the
size or a shade larger than those of South Indian tigers: but the
data are too scanty to form an opinion on that point. In both the
skulls the forehead is well vaulted as in typical Indian tigers: but
in neither is the median crest on the summit elevated over the
occiput as is usually at all events the case in Indian tigers. But
until further material comes to hand, no great reliance must be
attached to this character. (Pl. G.).

't may be seen from the table that the shorter of the two skulls,
the type, is broader across the zygomatic arches than the longer.
It is also heavier and altogether more robust, being noticeably
wider across the forehead from the postorbital processes to the
lower edge of the orbif. Provisionally these characters must be
regarded as purely individual, although they impart a considerable
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diference to the two skuolls when viewed from the front or
ahove.

This tiger is the same, perhaps as the one Matschie described as
the tiger of the Hoang-ho watershed. (S&. Ges. Naf, £r. Berlin,
1878, pp. 15-17).

Tue TiGERS OF BURAMA, ASSAM ARD THE Maravy PeEriNsuLa

Dunbar Brander states that tigers found in China and the AMalay
Peninsula always struck him as being smaller and having a tendent v
to be darker than Indian tigers.

[ the Bri

ish Museum, apart from a few skulls, there is practi-
al upon which to form an opinion, apart from the
forg-cuarters of @ spe 1 from the Federated Malay
i f coat would pass anywhere
ronecusly ascribed by Lydekker
wly there were formely in the
dens a pair sent by Majer Bigge Wither from
in Burina which were exactly like Indian tigers, but
il side. On the other hand I have seen
cxamples exported from the Malay Peninsula which in
1 coloration, copious whiskers and small size were
wbly like the specimen from Dell in Sumatra referred
to below except that the typical pale areas were normally white
instead of washed with buff and the siripes fewer and more
spaced. (PL F, lower fig.)

In Rowland Ward's Reerds (1928) there are field measurements
of four tigers' skins from the area under discussion, namely, one
from Annam (H. A. White) measuring 10 ft. 7 ins., as big as
most Indian tigers; two from Assam, one (R. Erskine Scott)
measuring 10 ft. 2 ins., and one (A. Simmonds) 10 ft. and & an
inch, both rather below the average of Indian tigers: and finally
one from Siam (Col. C. H. Stockley) 9 ft. 3 ins.. This
specimen was unfortunately neither sexed nor stated to be mature.
If a tigress and mature she was on the small side as compared with
Indian tigresses; if a mature tiger he was no bigger than the
Sunda Island races, to one of which he may have belonged. It
cannot, however, be claimed from the data supplied by these skins
that the tigers to the east of the Bay of Bengal are smaller than
those to the west of it, although, as stated above, [ have seen
tigers shipped from the Malay Peninsnla which in size and
appearance suggested the occurrence of the smaller Sumatran or
Javan race on the mainland, Shortridge, on the other hand,
recorded a tiger, shot at Bankachon in Tenasserim, which, although
considered large for the district, only measured just over 9 feet in
total length. But the head and body were short, only 6 feet
(1,800 mm.), the tail being relatively exceptionally long, namely a
little over 3 feet (320 mm.). (Journ. Bomb. Nal. Hisi. Soc., May 25,
1915, p. 709),

The evidence supplied by the dimensions of the skulls in the

IS

PECUTIE]

o il

1111

12ps rather on the s

41

unmistal




ST RS 534

following table also points to the tigers of these countries being of
average size i—

Enulish Inches Millimetres
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This table includes the measurements of four skulls from

Rowland Ward's Kecords, namely, one from Annam and two from
Assam, whose skins are referred to above, and one from Johore.
These are as big as average Indian tigers' skulls or bigger. But
the full measurements of the skulls in the British Museum show
that the average is smaller all over, the total length, for example,
averaging a little over 13 inches., It may be that the sportsmen
who shot the tigers were aware of their exceptional size for the
district and sent the skulls to Rowland Ward on that account. It
is, however, interesting to note the occurrence at Johore, in the
extreme south of the Malay Peninsula, of a tiger as big, judging by
his skull, as an average Indian tiger,
- The skull irom Annam was brought with an immature specimen
by Dr. Vassal from Nahtrang ; the one from Upper Chindwin was
presented by Mrs. Manby ; the one from Assam by Mr. M. Maxwell,
and the one from Perak by Mr. I. C. Ford.

The female skull from Mergui, presented by Dr. Oldham, is
about the same size as that of an Indian tigress. The only noti-
ceable character about it is the slight extent to which the nasals
overlap the maxilla=. The one from Burma was obtained for the
Mammal Survey by Mr. J. M, D). Mackenzie.

Ter TIGERS OF THE SUNDA [S5LANLS

Accounts of the tigers of the Sunda Islands reveal great diversity
of opinion regarding their status and characters. If regarded as
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distinet from the typical form from India, they were formerly quoted
comprehensively as sopdedfce.  But Schwarz in 1912 restricted that
name to the Javan tiger and distinguished three loecal races, one
from Sunwmtra, one from Java and one from Bali, the material he
had to work upon being :—a skin and a skull (g% from Deli in
Sumatra, a skin and four skulls (3 ", 1 %) from Java, and one skin
and one skull (§) from Bali. He left the Sumatran race without a
special name, quoting it as £elis feris subsp., called the Javan race
. tipris sondaice and the Bali race /. Fpris balica.

In 1918 Robinson and DBoden Kloss identified a tiger from
Western Swmatra as sendadoa and criticized Schwarz’s separation of
the Sumatran and Javan tigers as distinet subspecies, But they do
not appear to have had either adequate material to work upon or, in
all cases, direct access Lo tl |; literature they quoie. Kloss at all
evenls in 1921, as a result of the examination of a number of skins,
changed his opinion and came to the conclusion that the Sumatran
er differs from the Javan ard Bali tigers in being more heavily

riped and in having less white beneath. He therefore referred
the Sumatran tigers, with those of the Federated Malay States, to
typical & #pris, and the Javan and Bali tigers to 5. Hgris
sendfaive, rejecting apparcntiv the name dafiea as based on insufficient
material. This view was expressed in a note to a paper by Jacobson
who quoted a long letler from Mr. B, Ledeboer about these tigers,
giving some interesting, if at times, puzzling information about them.
Mr. Ledeboer possessed over 100 skins from the three islands, all
of which, he declared, show the same kind of stripes, the slight
differences noticeable being due to age and mode of life. The
tizers, for instance, living in lalang fields are lighter in colour than
those inhabiting forests . . . apd in very old tigers the stripes on
the forepart of the body disappear asltogether. This latter stale-
ment certainly does not apply to tigers from other parts of Asia;
but it is not so startling as Mr. Ledeboer's further declaration that
a Sumatran tiger may be distinguished at a glance from a Javan
ticer by having the throat, chest and belly unstriped and whaolly
whitish, whereas in the Javan animal the white of the under side is
considerably redoced and invaded by the ends of the stripes from
the sides. This is the first record of the absence of stripes from
the under side in the species, and I do not believe it is true of any
tiger, Sumatran or otherwise. At all events il is quite untrue of the
gspecimen from Deli in Sumatra which I described in 1908. Also I
may add that this tiger from Deli obviously represented a type
which, by its smaller size and darker colour, could be distinguished
at a glance from typical examples of Indian tigers. 1 published at
the time a photograph of the living animal, and its skull is preserved
in the British Muoaseum. The tiger, however, had been reared in
captivity from cubhood, and perhaps to that circumstance may be
attributed certain abnormalities in the skull, Nevertheless the fact
remains that in its wider, shorter nasal bones and differently shaped
occipital plane, it resembles Kloss's Sumatran skull and differs from
the skull of a tiger from Java in the characters Schwarz pointed out
as distinctive of the two races. This Javan skoll indeed can be
picked out from all the tigers’ skulls in the British Museum by the

L
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constriction of the occiput, giving it 2 narrow, nearly parallel sided
aspect,  Kloss explains this modifieation of the oeecipital bone as due
to the action of the jaw muscles and apparently thinks it of no
systematie importance, Nevertheless it does not occur to the same
extent in any of the skulls of Persian, Indian, Chinese or Burmese
tigers that [ have seen, although, as might be expected, some skulls
including the Sumatran skull show an approximation Lo ik
Ledeboer, as cited by Jacobson, also states that full grown tigers
from Sumatra, Java and Bali do not vary much in size. The males
are much larger than the females; but the bigpgest obiained was
only a little over 3 metres, about 9! feet,

On the evidence available to me, however, I do not feel jusiified
in dissenting from Schwarz’s opinion that therc are three races of
tigers in the Sunda Islands : one in Sumatra, one in Java and one in
Bali.

Panlhera figris simatyre, subsp. nov,
The Sumatran Tiger

Felfs Heris nigra, Lesson, Newn, Tabdl, R, Anisr, p. 50, 1842,
{name unavailable, no description given).

Felis tigris sumatrana, Blainville, Osifographic, vol. ii, Aflas pl.
vii (skull) and explanatory text 1839-1864, (name preoccupied
by Filis sumatrana, Horst. 1824).

Felis ligris sondaica, Pocock, Proc. Zeol. Sec., April 1309, pp.
BO0-892, text-fig. 174 (living animai); Welch, Proc Zool: Sec.,
1909, pt. 2, p. 892 {in part, Sumatran specimen).

Felis tigris, subsp. Schwarz, Amw. Mag. Nail. Hist. (8), x, p. 324,
1912 ; id. Senchenberg Natfor, Ges, 1913, pl. ii; fig. A (skull).

Frifs tigres sondaice, Robinson and Kloss, Jowen., Fed. Malay States
viii, pt. 2, p. B, 1818 (Specimen from Sungei Kumbang,
W, Somatra).

Fulis tigres Hpris, Kloss, Jowrn. Fed. Malay Stafes, x, p. 237, 1921,

In the above-given synonymy | have assumed that there is but
one race of tigerin Sumatra. And sinee, a5 may be seen, no valid
name is available, T have been compelled to intraduce a subspecifie
title because the only specimen 1 have seen of thistiger (PL H.)
clearly represented a race distinguishable from Indian examples of
the typical tiger ( Panthera figris figris), and because on the available
evidence the Sumatran race differs from the Javan in paltern and
cranial characters.

The =kin of the example I described and figured in 1909 was
unfortunately not preserved. [ have therefore made its skull, which
is in the British Museum, the type of P. #igris sumalve,

The following iz the description of the example above referred to.
It was an adult male, one of a litter obtained at Deli in Sumatra by
Mr. Pinckney who presented it in 1908 to the Zoological Gardens
where it died in 1912, Its ground colour was noticeably darker in
hue than in the Indian and Manchurian tigers in the adjoining cages.
The stripes were numerous, closely placed and broad, nearly all of
those on the sides of the body behind the shoulders and on the hind
quarters hel'ng looped or reduplicated. The shoulder was scantily
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striped, and the outside of the fore leg aimost unstriped. The
inner side of both fore and hind limbs was fully striped to the
fect. The pale areas over the eyes, on the cheeks, chest, belly and
inside of the limbs were only dirty white and not sharply defined

irom the yellow-brown hue of the rest of the body. The vellow-
brown hue of the muzzle extended over the whisker-area down Lo
the black pateh tound the corner of the mouth, separating the

white pateh on the front of the upper lip from the while
cheek. The hairs {orming the fringe on the cheek bens
ear and those on the chin were long.  This tizer was small, stand-
ing only about 29 inches-at the shoulder, that is (o say he was some
9 inches lower than the male from Manchuria recorded above and
smaller in proportion all over, Exeept for the larger number and
duplication of the stripes this tiger agreed with other Sumatran
ticars that have been described. In his Monograph of the Felidie
Elhot, for exampie, states that Sumatran tigers are smaller than
Indian tigers, their general colour being dark red and the pale areas
buff instead of white, Mr. F. D, Weleh also drew attention to the
large development of the cheek-tufts in a yvoung female from
Sumatra, said to be one and a half years old; and according to
Schwarz the skin he saw, also [rom Deli, the loeality of the type,
was somewhat paler than his Javan skin and had broader stripes,
longer fur, a more distinct beard anda larger pale area above
the eve,

As regards the size of the Sumatran tiger I may repeat that the
living specimen, an adult male, stood only 29 inches at the shoulder,
and Robinson and Kloss record the length of an old male [rom
Sungei Kumbang in Sumatra as'8 feet 31 inches, smaller, that is to
say, than an average Indian tigress. :

With regard to the skull, Schwarz does not mention any pecu-
liarities distinguishing it from the skull of the typical tiger. He
merely contrasts it with the skull of the Javan race from which, as
he asserts, it may be readily distinguished by the shortness and
width of the nasal bones and the shape of the occipital plane which
is broader and more rounded along the margins; but he adds that
the skull is somewhat smaller, markedly narrower across the cheeks
and has smaller auditery bullee and differently proportioned cusps
on the upper carnassial tooth. But without more material, it would
be unsafe to assume that all these characters constitute reliable and
constant differences.

The only Sumatran tigers' skulls I have seen have the oceipital
plane and the wide nasal bones as described by Schwarz. But they
are a little larger than the skull seen by Schwarz and are remark-
ably fiat, the flattest and most lion-like tiger skulls I have examined,
But since Schwarz would presumably have noticed a similar flatness
had it occurred in his Sumatran specimen, its absence may be
assumed. Possibly the flatness in the type specimen from Deli
mizht have been attributed to the tiger having been reared from
cubhood in captivity, a condition which is known to have,usually at
all events, a profound effect on the shape of the skulls of Carfivora :
but it is significant that the skull of the tiger obtained by Robinson
and Kloss at Sungei Kumbang, and presented to the British
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Museum, is almost as flat and lion-like, as shown in my figure
of it, The carnassial and canine Leeth too of the typical skull
of this race are also very small;: but this feature is probably
| think, due to the conditions under which the animal was
teared. (Pl I,'c, p; PL, B, B.)

From the synonymy quoted above it will be seen that Blainville
figured, under the name Fefis fprds somatrana, the skull of a tiger
alleged by its collector, Duvaucel, to have come from Sumatra.
The sex of the animal was unrecorded : but the skull has the short
nasals and broad occiput of other known Sumatran skulls, accom-
panied by a moderately high and rounded forehead. Inthe table of
measurements that follows 1 have given its dimensions as inter-
preted ‘from the ficures which are half the size of the original,
Judging from its size, the skull was that of a male.

The following are the measurements of the two skulls in the
British Museum and of the two in the Senckenberg Museum, Frank-
furt, described by Schwarz, and of the specimen fizured by Blain-
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“« Although these measurements indicate that the average dimen-
slons of the skulls of male Sumatran tigers are considerably
less than those of male Indian tigers, nevertheless the skull
from Sungei Kumbang is larger than would be expected in the
case of an animal measuring in the flesh only 8 ft. 34 inches in total
length.

Panthera tigris sondaica, Fitz,
The Javan Tiger.

Tigris sondaica, Fitzinger, 5.8. Kats. Akad. Wien, 538, pt. 1, p. 454,
1868 : Welch, Proc. Zoof, Sec. 1909, p. 892 (in part; Javan
specimen) ; Schwarz, Ann. Mag. Nal. Hist. (8), x. p. 324, 1912 ;
id. Senckenberg Natfor, Ges. 1913, pl. ii, fig. B (skull).
The name sendaica, formerly applied by most writers to the tigers
a of Sumatra and Java, was in 1912 restricted by Schwarz, as above
g .
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stated, to the Javan animal because Fitzinger's description of
the siripes as narrow applied to the Javan skin Schwarz
saw better than to the Sumatran skin. According to Schwarz
the Javon skin had much narrower stripes, shorter and closer
fur and darker ground colour, with a smaller pale area
above the eve, This description does not, however, agree with
that given by Welch in 1910 of a Javan male exhibited in the
Antwerp Museum, amd believed to have been twelve vears old.
According to Welch, this tizer resembled the living example
from Deli in Sumatra in pattern; but differed in the unusnal
development of the hair on the neck and head. The cheek-
fringes and hair on the chin were very long and there were latye
tufts of hair growing from the inside of the ears and projecting at
least three inches bevond their edge, recalling the ear-tuf [
horned owl. The hair on the nape and sides of the neck

IILS Of A

quite five inches long and only a little shorter on the throat,
and it formed a loose mane, terminating suddeniy at the junc-
tion of neck and body, the body and limbs being norm:

z 1 above, a small mat-like mans is somet:
on the nape even in Indian tigers: but this Javs
only tiger on record with a mane recailing thatof a liona
to eliminate the mane as one of the specific differences
the two species.

Schwarz, however, relied mainly on skull-characters for separating
the Sumatran and Javan races of the tiger. The only indisputabis
material of the Javan tizer I have seen is the skull of an adult male
from Probolingo presented to the British Museum by M. Mazwell ;
and this skull, with its greatly contracted occipital region and longer,
narrower nasals, differs markedly from the two Sumatran skolls
in the Museum and unquestionably bears ont Schwarz's con-
tention that the two races are distinct. The Probolingo skull
is a little larger in every respect than that of the adult male
recorded by Schwarz, and in its vaulted forehead and long nasals
closely resembles the skull from Teluk Anson in Perak, referred
to above. (PL I, A.n.)

But there are six additional skulls in the British Museum which,
despite the unfortunate absence of locality, | refer to the Javan race
because of their general agreement with the skull from Probolingo.
Three of the skulls are those of adult males and three are females,
one being fully and the others almost adult. Their history, so
far as it goes, favours my determination of them, They were
purchased in 1867 as part of the collection of Prof. Lidth de
Jeude, of Utrecht in Holland, who is more likely perhaps to
have received skulls of tigers ‘from Java than from any other
couniry.

In the following table I give the measurements of the skull
from Probolingo and of the male and female recorded by
Schwarz; and below these I have added the measurements of
the six unlocalized skulls assigned to this race, the original
owner's name in this case being substituted for the unknown
loeality.
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A. HMasals and summit of maxillie of Javan Tiger (Panthiera ligris sondaica)
F from Probolingo.
B. Oceiput of the same, showing marked compression.

C, D. Thhaame bones of Sumatran Tiger (Panthera figris sumalre), from
li.
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I do not think on the evidence that much reliance can be placed on
Schwarz's contention that sondaice is a larger animal than sumaire ;
but the skull from Probolingo and the six belonging to the Lidth de
Jeude Collection difier from the skull from Sungei Kumbang in
their longer, narrower nasals, more compressed occiput, less inflated
auditory bullee and more vanlted forehead.

Panthera tigris balica, Schwarz.
The Bali Tiger

Felis tigris balica, Schwarz, Ann. Mag. Nat. Hist. (8), =, p. 325,
1912 ; id. Senckenberg Natfor. Ges, 1913, pp. 1-2, pl. 1 (skin),
pl: 2, fig. ¢ (skull); Boden Kloss, Jouwrn, Fed. Malay States

x, p. 238, 1921,
According to Schwarz the skull of this race resembles that of the
p Javan tiger in its long narrow nasal bones and narrow oecipital
plane, but differs in having much flatter auditory bullze and in its

smaller size.

Only one female specimen, represented by a flat skin and the
skull, was available for examination. From the tip of the nose to
the root of the tail this skin measured 1530 mm., that is to say just

'_‘ over 5 ft. 1 in. the tail being 580 mm. or ust over 1 fr. 11 in,
; giving an approximate total of ¥ ft., much shorter, that is to say,

than many leopards. Making ailowance, however, for the considera.

bly greater relative length of a leopard's tail, this tigress, so far as

the head and body were concerned, was probably only as large as a

big leopard. This conclusion is borne out by the following dimen-

sions of the skull which are approximately equal to those of the




80 JOURNAL, SOMBAY NATCORAL HINT. SOCIETY, Vol XXX

skulls of large male African and Indian leopards, which may reach
11 inches or a little over in total length.

| |
: : Tolal | Cond. bas.  Zvgom | ., I Upper
Loeality and Sex. length. | length. width, Masals, !L,n_;_plll.- clEn
| . | . {
e g et ,
Island of Bali @ .| 100 | 99— 6 (-« H 30+

Schwarz deseribed the one skin of this race he examined as
having broader and more duplicated stripes than the skin of the
Javan specimen ; but Kloss, who saw four skins from Bali, stated
that the stripes were narrower and fewer than in the Javan skins
available to him. Probably there is no constant difference in
pattern betwean the tigers of the two islands. It is likely enough
that the Bali tipers may be smaller than the Javan, but at present it
cannot be claimed that éalfca as a subspecies rests on a very secure
basis.

SUMMARY

A brief summary of the characters of the races of Tigers as
known to me and described in this paper may be of interest.

1. The Caspian race (Fanthera tigris scblentrionalis). Generally
a medium sized or smallish tiger with a thick longish winter coat,
dark in colour, with numerous, close-set stripes showing a marked
tendency to brownness on the whole or parts of the body. From
the eastern Caucasus to the Perso-Afghan boundary. It is interest-
ing to note that this race of tiger extends into Europe.

2. The Mongolian race (Panthera ligris longipilis), This tiger
is unknown to me, but is said to be intermediate between the
Caspian race and the Manchurian or Amurland race which follows.
Central Asia,

3. The Manchurian or Amurland race (Panthera fgris amurensis).
Apparently larger than the Caspian race, but the evidence on this
point is conflicting. Certainly much less richly coloured, the
general hue being pale, and the stripes less numetrous. The winter
coat apparently thicker and longer. Manchuria from the Ussuri
southwards. Probably Korea.

4. The Northern and Central Chinese race (Panthera ligris
siyani). Considerably smaller, shorter coated, more richly coloured
and more heavily striped than the Manchurian race. Approaching
the Indian form but rather smaller and with a longer soiter coat.
Morthern and Central China, probably the watershed of the
Hoang-ho.

5. The Indian race (Panthera tigris tigris). Very variable and
imperfectly known, but the typical form from Bengal is a large,
rich-coloured, well striped, short and smooth coated animal, larger
than the Central Chinese tiger and nearly if not quite as large
as the Manchurian. India and Further India.
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6. The Sumatran race (HManthera fgris simalre).,  Smaller than

the Bengal race and more fully striped, with the white less
conspicuous and the skull typically apparently flatter. Sumatra.
7. The Javan race (Panilera Hig)is sondaice), Apparvently closely
resembling the Sumatran race in size and coloration, but distingui-
shed from it, and from all other tigers, by the marked constriction
of the occiput. Java.

8. The Bali race (Pantfera figris balica). Resembling the
Javan race but smaller.



NOTES ON THE BIRDS OF COORG
BY
F. N. Berts

as complete alist as possible
rehensiveness is limited hows-
of personal observation over n
and a half. Very fow birds
nes it has been impossible
ny certainty. Besides some
ason of their skulking
d identify and the list

ery limit

e been shot nnd

r tremendously in elevation
wbar coastal plain, from
red feet above sea-level,
summile nearly 6,000
experience a hupe
platean of averape
apeut streams, which is
» caffee and oranges, Further
f in dense bamboo
and the jungle is

uge ol Ik
youd these lies the dry, hot
ow thorny scrub.

The notes refer chielly to the cenlral platean of the provinee and especially
to the counotry round Pollibetta and Sidapur lying on the szouthern baok
of the River Cauvery.

Az tegards migrants, there arve two categories. There appear to be no
summer migranis of apy deseription. The traoe winler migrants, birds breed-
ing in the far North, seem to arrive first in Mysore and do not usoally spread
westwards into Coory {or a fortnight or so, Besides these, there appears to be
a considerable amount of local migration, east and west, & number of species
oceurring here during the cold weather but departing before the breeding
season whilst they may be seen in Mysore at all seasons of the vear. MNotable
examples are the Common King Crow and the Common Bee Eater.

I. Corvus coromoides. ‘I'ne Jungle Crow,
Common everywhere around human habitations, oceurring also in the
jungle though in smaller numbers,

2. Corvus splendens splendens. ‘The Common Indian House Crow.
Uneommon. Only a few odd pairs may occasionally be seen in villages
apparently living quite in harmony with the Jungle Crow,

3. Dendrocitta ruls. The Indian Tres Pie.

Fairly commeon. It is often to beseenin pairs or small parties in the
tops of tall trees. [t appears to be exclusively arboreal and is rather shy.
It is o noisy bird, most of its calls being harsh but it has a Aunte-like note
very similar to the ery of the Indian Oriole.

{. Parus major mehratlarum. The Southern Grey Tit.

Fairly common, one or two may often be seen in the mixed blocks of small
birds, Minivets, White-eyes, Pied Shrikes and Nuthatehes that roam Lthrough
the tree tops, A breeding resident.

5. Machlolophus xanthogenys. The Southern Yellow-cheeked Tit,

Commoner than the last species. It usually goes about in small parties
often in company with other small insectivorous birds, It appears (o tse old
Coppersmith’s nest holes high up in dead trees for nesting purposes. A quiet
hird for a tit, haviog a low, jarring note.
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6. Slita frontalis. T'he YVelvet-fronted Blue Nuthateh.

A common resident. A typieal pnuthateh runming the tree trunks and
branches like a mouse. It i3 exceedingly active and keeps up o contlnual
cheeping call, nsually oceurs in small flocks or pairs.

7. Turdoides terrigolor. The Southern Jungle Babbler,

Fairly common. A skulking, nolsy bird, alwavs going about in flocks of
six or seven birds, keeping very much to thick undergrowth and jungle and
very loath to iy far. Lt is far more often heard than seen.

8, Argva capdata. The Comumon Babbler,

Lncommon, thoush probably less than it appears, asit is a great skulker
and doees not come near gardens and cultivation, preferting the thick jungle
undergrowth,

9. Pomatorhinus horsficldl travancoriensis, The Southern lodian Scimitar
Babbler,

Falrly common, [t goes about in  small flocks and a loud hooting
call and 2 exceedingly nolsy when disturbed or v ned, It appears
to be more arborvesl thon most Babblers and may often be seen high up
in the trees,

Spotted Babbler,

mithng thick undergrowth and haordly
on April 15, 1928, containing two hard
set epgs, was qul a hezp of dead leaves ot the foot of an

anthill and was a deep nde of dry leaves and domed with the same

aond lined with a few black rootlets,

10, Pellorneum redicers, The
An extrer ; it

EVET seen.

11. Rhopocichla wirlfceps. The Black-headed Babbler,

Very comimon in all dense marshy juogles, and thickets near streams, in
reed beds and bamboo juogle. A shy bird but ueisy, continually utlering
its whirring alarm note. The nesis may be found in Iarge numbers In such
juneles at any time of the year, mere rough balls of bamboa leaves and
reeds about nioe inches in diameter, so loosely put together that they fall to
pieces at a touch. They are stuck in any bush or paleh of grass three or four
feet from the ground. Only a very few of these nests ever contain egps and
one may often find a number of half built or incomplete nests within a few
yoris of each other, sugpgesting that these birds build spare nests for roosting
like wrens.

12, /Egilhins tiphia. The Common lora.

A common resident, usually seen in pairs or small family parties. It hasa
great variety of notes including a very tit-like alarm ery. 1t is entirely arboreal
and haunts open jungle and gFardens. A nest was found with newly-hatched
young in a coffee bush at the end of August,

13. Chloropsis surifrons davidsoni. The Malabar Chloropsis.

A very common resident. It is a sweet songater and a great mimie, It
usually goes about in small flocks in the tree tops. It is very fond of any
honey-bearing Aowering trees, especially Krpfdrinas, searchiog the blossoms
either for the hopey or the insects attracted.

14. Microscelis psaroides ganeesa, The Southern Indian Black Bulbul,

An oceasiopal wanderer inlo the distrlet but decidedly uncommon. It
is a bird of higher elevations and doubtless is common on the higher peaks of
the Ghats, A restless, strong-flving bird hauntiog high trees in small flocks,
It is extremely noisy and has a very harsh voice.

15, Molpastes hzmorrhous hamorrhous. The Ceylon Red-veated Buolbul,
Not very common though a widely distributed breeding resident.

16. Otocompsa emeria fuscicaudaia. The Southern Red-whiskered Buolbul.

One of the commonest and most conspicuous birds of the district, abounding
everywhere except in dense jungle. May be found breeding at almost any
time of the year, making its nest in any low bush, often quite in the open with
very little concenlment,
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17, leole icterica. The Yellow-browed Bulbul.

Common but not conspieuous, It shuns the hawnts of man and inhabits
the edges of thick jungle. 1t 15 wsually seen in pairs and has a low, sweet
w histle uttered on the wing but is otherwise very silent.

18, Pvcononotus guleeis. ‘T'he Bubyv-throated Bulbul,

A rather scarce resideat : living in dense jungle and very shy. It has a very
pretty tinkling call of hall a dozen notes, really a song and [ar superior 1o the
efforts of the common bulbuls.

19, Microtarsus  poliocephalus.  The Grey-headed Buolbol !
Conunon in heavily-wooded swampy jungles, It keeps to the trees and is
shy and hand to observe, It has one continually uttered wheezy call note.

20. Larvicora brumpnea, ‘The lndian Blue Chat.
A rare winter migrant. Once seon on November 22, 1927,

21, Saxicoln caprota sirata.  The Southern Stone Chat. ;
Nol very common but sometimes to be seen in pairs in open cultivated fields
and dry paddy land. .

22, Saxiceloides fuficata fullcaty. The Black-bocked Indizn Robin,
Very rare here, Only one doubtful record.

23. Copsyvchs saularis sanlaris. The Indian Magpie Robio,

A very common breeding resident and one of the best songsters.

21, Kittacinela Macroura Indlca. The Indinn Shama,

Mot upeommon but local Itisa hyer bird than the Dayal and keeps
to the jungle. 1t isa beauil and is deeldedly crepuscular, beipg
t dust: apd & glmost every other bird has gooe to
t feeds much on t ound and in low bushes.

23, Turdus merula simillines (?) The Nilgiri Blaekbird,

some subspaeles 1s a searce resident, extremely shy and
cover. Its lLead is voticeably darker than the body
2 with  *sfmnffimys ' but its habits are very different from the
iris, where it is tame and fearless, inhabiting

blackbird which occurs oo the i
fuite open country.

2. Geocichla cilring cyamolis. The White-throated Ground Thrush,

A faivly common resident in shady, wellswooded parts. It appears to
gpend o lotof its time in the trees though finding much of its food by scrat-
ching among the leaves on Lhe ground. It has a very pretty, though not
very powerlul song, reminiscent of the Sonyg Thrush, during the hot weather
and wsoally sings from a perch well up in a tree.

27. QOreecincla dauma nilgiricnsis. The Nilgiri Thrush,
Rnre. An extremely shy bird keeping tojungle with dense undergrawth,

28. Monticola clnclorhyncha, The Blue-headed Rock Thrush.

A common winter migrant. The males seem greatly to outnumber the
females, It is a solitary bird, haunting wooded conntry aod keeping to the
trees,  Eatrliest date of arrival October 27,

29, Monticola solitarla pandoo. The Indian Blue Rock Thrush,

An occasional winter visitor. One bird lived for the whole of 18927-25 cold
weather on or about a large store shed, spending most of its time on the
ledges under the eaves and never going far away from it.

30. Siphia parva psrva, The European Red-breasted Flyeatcher.

A fairly common winter migrant, haunting open shady wooeds. It is shy
and has one continually uttered little grating call note. The birds seem to
be all females or immature specimens, I have never noted a fully developed
male, A yvoung one I shot was just growing red on the throat,

31. Cyornis tickellim tickelliz. Tickell's Blue Flyvcatcher,

A fairly cosnmon little bird inhabiting shady woods, orchards, ele. [t is
quite tame and has a pretty little songy somewhat reminiscent of a hedge
sparrow. A pair bad a nest with young in June 1928 in an old barbet
hole in a broken off branch of a big tree some 35 feet up. -
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32. Cyornfs pallipes poallipes. The White-bellied Blue Flycarcher,
Fairdy common in the sine sort of lecalities as Tickell's Flveateher, Very
similar in habits. i X

33. Alsconax Iatirostris pooncnsis. The Indian Brown Flyeatcher

L - ;
: _l:iurt_-.- common and resident, A very quiet and unobtrosive Hitle woodland
TIELE .

M. Terpsiphone paradisi paradisi, Uhe Indian Paradize Flycalcher,
Resident but not common. A shy and guiet bird inhabiting shady woodland
COUnLry. -

35, Hypothymis azuren sykesii, ‘The Madras Black-naped Flyeatcher,
Veryseavce.  Only twice seen.

36. Lanius schach caniceps. The Southern Rufous-backed Saorike,
Uncommon. Ocenzionally seen in the drier parts of the country in open
parkland or at the edges of dried paddy fields, .

37. Lanius cristalus cristatus, The Brown Shrike
jeront from September to the end of
ren in fi is an active, noisy
Lyzical it itg, hunting
fies out and
Earliest dale scen

or

catches 1=
September 11,

33. Hemipus picafun pical

A common reside:
and vsually go about In pairs
They nest about April, bulldieg big
are minute cups glued on top of a branch and are almost imposzible to detect
from the ground and usaally quite inaccessible if seen.

s are very like Flyeatchers in their Imbits
i s pany with minivets
oh up in dead or leafless trees,  The nests

30, Tephrodarais pondiceriana pondiceriang, The Common Indian Wood Shrile.

Mot common. May be seen oceasionally in small focks hunting throngh
the trees.

40, Pericrocolus speciosus flammens.  The Orange Minivet.

A cominon resident and one of our most sieiking birds, the searlet males
contrasting vividly with the bright yellow females. Usually scen in flocks of
both seues thoueh folly plumaged males are i the minority. 1t appears to
breed very late in the season, the winter flocks not hreaking up till May or June
and I found a nestin the Nilgiris in Seplember.

41, Pericrocotas erythropygins, The White-bellied Minivet.

Comman though not so numersus as the last species, which it much resembles
i1 habits.

42, Lalage sykesii, The Binck-headed Cuckoo Shrike.

Common in the winter moaths in well-wonded cultivated land but it disappears
about the end of March probably retiving to the jungle to breed. A gilent bird.

43, OGraocalus macei macel, The Large Indian Cuckoo Shrike,
A common resident, [n the off season it forms small flocks, keeping Lo high
trees in the open. It has a very harsh, ill-tempered call rather like some of

the narsher notes of the Oriole.

44, Artamus fusces. The Ashy Swallow Shrike.

Locally common, In the evenings they collect in large Hocks on tall trees and
thenee gail forth to cateh flies with constant harsh, chattering crics.  They are
espevially aetive after showers when a flight of termites gecurs. | have seen
them chase and mob a Shahin Faleon,

45, Dicrurus macrocercus. The Black Drongo.

Exceedingly common in the cold weather but they disappear almost entirely
in the hot weather and do not become numerous again until Septermber. It
seems doubtiul if they breed in the distriet,

10
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46, Dicrurus lencophaus subap.  The Grev Droneo,

This bird of which 1 have been so far unable to shoot o specimen, is moderate-
Iy common here. L appears to be almost as dark as the Black Drongo but iz
considerably smaller and | yeomparatively much shorter tail which is only
slightly forked. 1tis exactly similar to the Black Dronwo in habits and like
that bird disappeirs almost entively in the breeding season,

7. Chibia hottentotia hottentotin, T'he Indian Hair-crested Drongo.

Hare. [ have oaly seen this specles on two' or thres oceasions, always in
pairs. lis distinetive murks arve its lavge size and its almost square tail w
turned outer feathers, :

{8. Dizssemurus paradisens malabaricos, The Malabar Loaree Roclhet-1ailed
Dronga, 3
A commron resident in the wooded |
paiy for e and Keep towether thro
lerabile territory and allows no trespassers
In spite of thelr dize and puernacity, b
f vesmmon Black Dronga,
leir breeding haunts all th
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Soma form
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53. [rens pueiin. “T'he Fairy Bloe Bird.

Fairly common in the cold weather. FHarliest date noted November 26. It
haunts woodlands and gardens keeping to tall trees and has a very pretty
bubbling whistle. It is entirely arboreal and is apparently mainly fruglvorous

being fond of various kinds of wild figs.

i4. Oriolus indicus. The Black-naped Oriole.
Ope bird, a very brightly coloured female, seen on February 7, 1020,

55. Oriolug eriolus. The Indian Oriole,
Very common in the cold weather from about the end of October but they
all depart about the end of March, Earliest record October 23,

6. Eulabes religioss. The Southern Grackle.

Common in all wooded partz of the district. fooare very noisy birds
making the most extraotdinary wheezes and chuckles interspersed with Joud
whistles of & remarkably human *timbre . They brced in colonies in naturai
hollows or old woodpecker holes i1 hiph trees.

57. Acridotheres (ristis, The Common Mynah,

Ope of pur commonest birds, swarming  wherever there is caltivation but
shunning the j : In the cold weather they sather in vast flocks Lo roost in
reed beds. It isa most interesting sight to see them leaving these communal
rooating places in the early morning. The various flocks burst out with a rogh
of wings, one by one in most orderly manner and after a few preliminary
circles sel off straight as o die for their various feeding provnds, each fock
keeping together and taking a separate direction. It i a very prolific bird.

1 found one nest with six eges in March which were hatched and reared
suceessfully and the bird laid four more egas in the same nest in May,

unable to idedtily, is
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58, Sturnia malabarica bixthii. Blvib's Mynah,

A very commion resident though not g0 common as the last bird, It breeds in
barbet holes in high trees and often seemws tooeviet the rightial owner, o the
cold weather it roosts in large numbers in reed beds in company with the
connmon Mynahs.

59, Urolencha sirlata strista. White-backed Munia.

A pomuon resident, wsually occurring in considerable Aocks
mizch of its food which consists of grain and sceds on the ground, It breeds
chiefly in July after the rains break and nearly always makes its nest in small
trees standing by themselves right out in the open, It frequ ly breeds in
gardens and is very tame,  Both birds of & pair usually roost in the oest both
before it is completed and while the eges are being incubated,

and picking cp

60. Gymnooris xanlb=colli= xanias
A common res.clen ;
from hnman h
that of the Hou:

61, Paszserd

-throated Sparrow.
high trees, 1t keeps away

irrnp very like

Ubiguiton 1 far away ftows Lhein,
62. Corpodaciis 5.
A somewhnt nncom CIET Targe focks, rsl seen

December 22, 15923,
63. Hirundo rustica g
A common winter vi
birds lacking the pm
September &5, but |
16. Mearly all our wiat
they penetrate into Coo

Se MIgrans dre youny
Earliest date for l.'-\m'_-f,
E pumbers on September
L Myzore at least o week Dbofare
agh it is on the sam

64. Hirunde dowrica. The Striated Swallow,

A fairiy common resident in the dryver parts of the distriet. It is fearless of
muan but is especially prevalent round tanks in the jungle. It often nests
under bridges and culverts,

65. Motacilla alba maderaspalensis. The Large Pled Wagtail.

Oceurs though not in large nambers along the banks of rivers and big tanks.
1t is apparently resident,

6. Motacilla cineres. The Grey Wagtail.

Our commonest winter migrant. Dates of arrival, Avugust 28, 1927 (Nilgiriz},
August 31, 1928 {Coorg).

67. Dendronanthus iodicus. The Forest Wagtail.

A well distributed winter migrant, but never very numeraus. [ keeps to
shady woodlands clear of undergrowth and may be seen picking up insects
udider the trees though it is much more arboreal than other Wagtailz,  Its ail
is comparatively short and is wagged from side to side not up and down. 1t
iz usually zolitary or in pairs and hasa * chink, chink * call very like a Challinch,
Earliest record October 16,

68. Anthus richardi rofulus. The Indian Pipit.
-A common resident breeding in all parts wherever this any open grass land,

69, Tosterops palpebroze. The Indian Whiteve.
A comnmon resident.

i0. Leptocomsa asiaticus. The Purple Sunbird,
Common everywhere, _'The winter moult only seems Lo affect some birds, as
uoe sees males o breeding plumage at all seasons of the yvear.

7l. Leptocoma zeylanicus. The Purple-rumped Sunhbird.

Even commoner than the Purple Sunbird. ‘There appears to be a preat
neresss in numbers of this species in the bresding season at the end of the
hot weniher, though whether this is actually the case I do not know. [t might
be due 1o be males putting on an * eclipse ' plumage for o few months after
the autumn moult and not moulting into breeding plumage till late,
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12, Dicaum erythrochymchus, ‘Pickell's Flowerpec
A very common resident hreeding abont 1 ;
collecting down [rom the seed heads of variowns weeds,  The nest is somewhat
like a small edition of o Sunbird’s but % more clobualar and laeks the tail of

rublish haneine below,

they can often be scen

T3 ilta brachyord. lndhian it
migrank, G
15, Iyngipicus g .
Fatriv common ki in itd Babi
R
o It ¥ -
Dty TEGETICE
1
1 1

wnotonous call domi-
t ng - all day
tree 15 riddled with its neat

ing in December. They
vhen the latter are in fruit, They
rugivorous but 1 have seen one catch and devour a

seem to De alimost
small lizard,

79. Xantholema hemacephaln indica. The Indian Crimson-bressted Barbet.

As common as its larger relative and very similar in habits. They bread either
indead trees or dead branches of living trees nsually high up.  They will
desert a hole at oate even if a straw is pushed in to feel, before the eres
are latd, They apparently never breed twice in the same hole,

80, Coracins benghalensis fndica. The South Indinn Roller.
An oceasionul visitor in the dry season never staving long. To be seen
on isolated trees in open felds or on telegraph wires,

81. Merops orientalis orlentalis,. The Common Bre-eater.

An exceedingly eo pecies in the cold weather arriving In Oclober
and leaving at the i rof March, It i common at all Hmes of the yenr
inthe dry Mysore plateau 20 miles to the Kast and apparently hreeds thepe,
Arrived October 10, 1628, Last seen March 7, 1920,

82, Melitiophagus ervthrocephalus. The Chesnut-headed Bee-eater.

This species appears to be a passage migrant in this part of the world,

It wis extremely common in large focks daring June 1928 but disappeared
entirely at the end of the month, A fock was seen pp September 24, 1928,
but since then none, They always kept very closely together and ten or
twelve might be seen huddled on one branch fiving out st intervals to cateh an
inLech,
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8d. Cervle rudis leocomelamira. The [ndian Pied Kingtisher,

Comemon on the Cauvery and other Mg streams bul vot on =mall brocks
or tanks much surronnded with trees. 1t never fishes (ror o perch bat fies
over the water and bhovers like o Kestral and then plunges headlong, often
from a very considerable height,

84. Alcedo afthis tapeobans. The Cevlon Kinglisher,

Common, Most small ponds have a paiv which are resident there throuch-
out the vedar.

85, Halevon smyrnensis.  T'ho White-brensted Kinglisher,

Common. It 12 g solitary bird and much less or a fish eater than most
species, It is olten seen well away from any water, though it is very [ond of
web paddy fields, Its eall s o lond, barsh scream nsually uitered in flight.

&6, Upupa epops cevionensis, The Hoopoe, 8
Upcommon, Mav ocensionually be seen in the cold weather in dry opeo
*maldans * pleking up insects, osunlly solitiry, but sometimes in pairs.

87.. Micropus affinis affinis.  The Common lodian Hoose Swift.

Fairly common but its oumbers vary greatly. One day it
i large flocks and then disappear for several weeks, | do pot U
in the district, though I have found a breeding colooy nnder o I
Mysdre territory some ten miles over the border.

88, Hirusdinapes sizasi
Nob very commoi, be see
tremendons spesd.  They pre magnd
or. ‘The Indlan Edible Swilllst
e. It v alwavs present In large numbers and
the higher hills.

indica, The BErown-necked Spinetnil,
o zmall parties wheeling b In the air at
ficent diers and few birds can be faster.

89. Collocalia unicolor &
The commonest swl
probably breeds in caves in

00, Caprimulges asiaticus, The Common Indian '.\:]'g_hlja_tr,

Common wheraver there are patches of open land with jungle near at haned.
They have a areat partiality for squatting on roads through the jungle after
dark ; driving a car at night one flushes them in dozens. Their eyes show
up when reflected in the headlights, as ruby specks, at a tremendous distunce,
up to quite two hundred yards.

91. Hierococcyx varius, The Common Hawk Cuckoo.

Uncommon. [ have never heard it calling, Usually to e seen slipping furti-
vely about in low treesin orchards and the edzes of the jungle, 1saw an
immatore cuckoo, which | believe was of this species being fed by a pair of
Magpie Robins io June.

92, Eudynamiz scolopaceus scelapacens. The Indian Koel.

Only & casual visitor to the district though very common down in the Mysore
plains.

93. Centropus sinensis parrotl.  The Southern Crow Pheasant.

Very common everywhere though most usually to be seen on the borders
of swamps and thickets of lantaua and brushwood.,

94. Pezinacola cyanocephala cvamocephala, The ‘Western Blossom-headed
Paroquet.

Extremely common and very tame. They do an enormous amount of
damage in orchards and paddy fields, eating the fruit and grain, They are
vty early nesters, starting at the beginning of Jannary, enlarging a natural
hole io a dead tree or an ald Woodpecker's hole. Their nests may always
bie identified by.lcoking at the c¢hips underneath the tres. In the case of
the DParogquet they are almost cubic chunks evidently bilten off, whilst
rnﬁ;ﬂp&ﬂ:er& and barbets make long thin slivers, using their beaks chizel
ashion.

95. Psittzcule columboides. The Blue-winged Paroquet.

Common thongh not so numerors as the last species, Its cry is rather
harsher than that of the Blossom-headed Paroquet but its babits are quit
gimilar and it breeds about the same time.
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96, Coryilis indfcus.  The Covlon Lordguet

Very common, thoveh o gquiet Titthe bird Keeping to the tree-tops and hence
inconspicuons.  Lis call ia o weak little serenm. It is very t eapecially
when any randen Droit i3 ripe, robbing the trevs with the utmost boldness. It
iz very fond of loguats.

97. Huohoa snipalensis.  The Forest Bagcle-Owl,
Widely distpid | - towhere panieronz, It
everoreen e mohbed by [ ¥

L1t i aturbed from stn
very foarless, dving only o few vards and settling npain.,
low moan.

Peendagyps basl

White

: hic
LW or

LY, ollcn

distinctive o

{, wh

102, Polioactns lcthylvens, The Large Grey-headed Fishing Eagle,

The ooly pair 1 hive seen hnunt a small tank in the jungle ‘oo the
Cobrg-Mysore frontier., They have their eyrie, a huge mass of sticks, inthe
fork of a biz juncle tree sume forty feet from the growad.

103, Haliaztur indus indug. ‘Lhe Brahminy Kite.
Stray birds are ocexsionally seen, but it is far from common.

104. Milves migrans govinds. The Common Pariah Kite,

Oceurs in the neighbourhood of most villages, but not in any greal numbers.
It does not appénr to breed in the district, disappearing at the end of the hot
weather,

105. Astor badius. The Shikra.
Widely spread but not common.

106. Buteo sp.  The Buzzord.

A buzzard of some species i a fairly common resident in the district. It is
usually to be seen in pairs, soariog high io the air, uttering 8 mewing whisile
very like the orv of the Jiu'.'c-'_l;uan Buzzard In the breeding season they
go through curivus aevial cvolutions rather like the tumbling of a raven,
The birdl swoops downwards and then turning sharply flaps vertically
upwards for & few feet, then rolls over and swoops headlong with closed
wings for several yards, flatiens out and repeats the performance, all the while
uttering n sharp, short *kit, kit, kit."  They are light coloured birds and have
a peculiar crest of a few black feathers stickiog vertically up from the
baek of the head. I saw a pair [eeding a full grown young one with lizards on
Julv 24, 1928,

Y Y Y Y

.1
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107. Falco peregeinus peregrinator. The Shahin Faleon
An oceasional wanderer into the district.

105. Dendrophasa pempadera pompadors,  The Pompadowr Green Pigeon.

Large flecks of these birds come into the cotfce estates from September to
Christmas to feed on the fruit of variows fy troes which are grown asshade,
They spend the rest of the year in the junyle.

109, Chaicophaps indica., I'he Brousze winged Dove,

A forest bivd but oceasionally seen in well-wooded coffee estates, Usnally
enconntered Hyinglow and very fast through the wouds or picking ap erain
round cart stands on jungle roads. It is nearly always solitary,

110, Streptopelin chinensiz. "The Spotted Dove,
Swarms everywhere. Ooe of our cummon
confidiag. It feeds mainiy on the gro
One which I examined, had its crop sto

Plant {Wiwosa).

111, Pave cristaiuz. The C
Common in the scrob ju

112, (Galluz sonnerati. T
Cl}mﬁ!l'.l]'l everywhere BYET
cover in the form of |aatana
numbers soon after dawn on

113. Gallopeedix spadices. The Red Spur Fowl.

Cominon in the same sort of country as the Jungle fowl, It can ba heard
very much more frequently than it ean be seen as it is very shy aod zeldom
leaves cover.

114. Microperdix ecyibrorhvacha. ‘The Painted Bush Quadl.
Somewhal scarce, though one comes across o bevy of them now and then
dusting in the road.

115. Lobivanellus isdicus indicus. The Indian Red-wattled Lapwinge,
Common around tanks aod on matdans in the drier parts of the jungle,
alzo along the banks of the Cauvery where it is opan,

116, Tringa ochropus. T'he Green Sandpiper. o
These birds 1 be seen in the cold weather singly or in pairs in almost
every paich of I, instream: beds or round tanks. They never seem to
go far from water and move abaut very little.
Edach pair have their favonrite spot where they may be found at any
time and they zeem to return to it vear after vear. They are carly arrivals and
leave very late, often lingering on into May,  First seen September 30, 1925,

117. (allinago stemuren. The Pintail Snipe,

Abundant in the cold wenther n suitable swamps and abandoned paddy
fields. Theyv are wsually 1n large wisps at the beginning of the season but
split up into pairs belore leaving. They are peculiar birds and may throng one
field one year whilst another apparently just as suitable will not hold one.
The pext year the positions may be reversed. Date first seen October 10, 1028,
This is very late and birds were seen in Mysore three weeks earlier whilst one
hears of stray individuals in August. Mast have left by the end of March though
a few pricked birds, which are not strong encugh to migrate, linger on.

118. Amaurornis phenicura pheenicura. ‘Ihe White-breasted Water-Hen,
A shy and solitary bird which may occasionally be Aushed ont of reed beds
near ponds and along the banks of streams.

119, Ardeolns grayli, The Indian Pond Heron.
Widely distributed whetever there are paddy fields, ponds or swamps.
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some places the Stremiédda are used as food, and we Bpans arrel 1mi-
plements are made from the shell by the Pacificis lander They
are common in the Red Sea, Indian and Pacific Oceans,

Allied is Pleroceras,
whose flapge 15 drawn '_i"‘irl.':'w =
into spines (Pleron= i‘;* &= ?‘i"ﬁwﬁ,
wing, Aeras=a horn); § "-" s
many, have such B e '?r""-fi,.'."?
singular forms that IRy s
they arc known as ! ! o
Srorgion and  Spider ) e
shells (See Pl 1V
Fig. 4) . chirargra
resembles an Indiar
lamp and 2. miledodi
has several digitations
between the horns
The voung shells |
imany  varied  forms, {
very different to the |
adult ones (Pl. 1I,
fig. 4). el o T S AT

Restellaria or the Fre 1
Spendle-Stromé has an Plerociras chirdrag.
elevated spire and

<

prolonged canal;  Restllarvia
delicatula, common in the Bay of
Bengal at the 100 fathem Hpe is a
characteristic deep sea molluse,
very thin and light, rmall but
handsome. A. cwrda, a tapering
shell 5 to 6 inches lorg, smooth
and yellow, is common on the
west coast near Bombay. Otler
species are found inthe Red Sea
and in the Indo-Pacific Ocean,
The Muricide or Kock Shells
are a very numerous family and
extremely varied in form, but all
have three rows of spines or
fringes at nearly coincidental
intervals on each whorl, which
become ionger each vear (PL 1
Fig. 1). They have a large
tody-whorl, short spire and often
a greatly drawn-out canal. The
animal has an oval body, a
mantle broken into many lobes,
a formidable toothed tongue with
which it bores into the shells of
bivalves, and two long horns with eyes at their base. It is
: extremely carnivorous and not only has the power of secreling

1

FiG, 2
Another form of Pleroceras.
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shell substance, but can dissolve any of its spiny processes when
they grow inconveniently long.

M, fennisping, Fenns' Comb, or as it is more popularly known the
Therny Wond Cocd, from the fancied resemblance to the head and
beak of the bird, is a common shell especially on the Eastern Coast.
[t is ornamented with three rows of long slightly curved slender
spines. JfL hawslelfum, the Woed Cocl's fead is nearly 2 iful s

it has the body-whor! guite round and tuberculated a: nouth
cireular, pink edeged and porcellaneous. M. endipi: orrows to 4
large six wl 1 £11 ines replaced by (rirged ! pink-

tinged, :
which
to .
yielded t
by erushing

surface by nc

i

i

noay. JF scerdre,
rafiiape il r =
FALICT LinC 0 aR Ty iy

beadrs a fancifual

resemmiblance to the
Veno :  crealnre
\ whose name it bears,

The Muvicide are
distributed all over
the world and abound
L i OUr Warm seas.
Fie. 3. The genus Fusus,
Right : Murex hawslelum, Leit : Wurer adusius. (he Spindle Shells,
also world-wide, has
may members which are tropical and numbers in its species two of
the largest known gastropods. The shell is spindle-shapad with a
whorled spire and a canal sometimes drawn out to twice the whole
length. (FL I, Ag. 2). In certain loealities all Spiwdle shelfs are
found to be sinistral, that is coil to the left, and a few are valuable.
And in many the sound of the seaseems to linger, the reverberalion,
apparently being retained in the lip, which when pressed to the ears
simulate the rising and falling of the waves:
‘ For murmuring from within
Were heard sonorons cadences whereby,
To his belief the monitor expressed
Mysterious noion with its native sea,’

The empty shells suspended by a cord with the wick placed along
the canal, are used as lamps by fishermen. The rest of the animal
is curious, a transparent amber colored bag, smooth and glossy,
within which the tiny Fusi may be seen moving about or adhering
to the sides with their feet, °
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The Fasciolaria or Banded Shells are similac in shape but very
clegant and ornamented with colored lines or tubercles arranged
spirally (PL I, fig. 4). They also congregate sometimes in beds
of sinistral members, and some grow to a great size.

Mitya, the Milre shells, ave a large family abundant in our seas
at low water (Pl. 1I, fig. 1), They arz long and pointed, rather
thick and white, sometimes beautifully blotched with brilliant
orange. Formerly when there were not so many trade facilities,
many of them were valuable. M. :'fu"s':'.:'l.l'.'hu"r".m, a very abundant
form in the Bay, is oiten washed up at Gopalpore and other Fast
Coast places. The inmate of Wit is queer-looking with a very

long proboscis and when alpvmel emits o disagreeably adorous
purple liguid.

Furbinctie or Top Shafs, thick and solid, withashortsnice, raund
bady and s long canal interse. by 3 or § traverse vios, ate of
great interast in India. for 4o this spocios belones the Chant, ¥
2y, the ‘sacred * Jiaz: 7, whicth earved and oraan
in Hindn, Buddhist azd Jate sernplas. I is resard
emblems of Vishnu who 5 represeniod in drawings

one of his four
hands ; especially
valued and valuable
is the sinistral
variety, Llalshine
sarla, which is be- B
lieved to ensurc @8
wealth and pro- §
sperity and is sold
for anything from
Rs: 300. InCeylon
the Crank i5 em-
ployed 1o contain §
the holy oil for the
anointment of
priests and for the
administration of
itheir medicines. ln
Dacca, Dinajpore Fig. 4.

and other places in The Chank { Twrbinella napus).

Bengal and Eastern

Bengal, all remote from where the shells are obtained, they are
manufactured into rings and ornaments and chicfly into Satkas or
bangles which must be owned and worn by Hindu ladies of status,
and which are dearly prized. Inthis manufactiie a cresentic saw is
used to make eircular sections of the round body whorl, all uneven-
ness is removed by chiselling and rubbing on stone, and then the
circles are carved and polished and sometimes inlaid with precious
stones. Formerly the trade was in the hands of the Dateh, then it
became a British royalty, but now it is open to the world, the shells
being imported to Caleutta and distributed to the various industrial
centres. The molluse within has also a certain value (known as the
pitta)is carefully removed and sold to Aavirafs who convert it into &
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specific for spleen. Al useless scraps in the manuiacture of orna-
ments, called Ghare, nre either consuucted into beads at Murshida-
bad or psed as gravel in temple eardens, and the dust is '-'._'nr];v:::]
into a4 paste or cream for the prevention of pitting i“. small-pox.

Dne of the varieties

Seolyarns corn
is el
0t d oW
ah 5 -1
T ]
Lt i
The Pa; i
(18
& sh
i 1EL Iy
1 i R C CENCeESs
Fr - |52 L1 1
- ¥
3 L iR e - 1 |
Right: Tnrbivaile nepus, Teft s Scolvinnre FREZe ! ST
- ¥ v ]
]
pictires in which the Sea-God Nepfine is de d a8

blowing one; being so tumid, they partice thes
to the use of trumpets, whose sound though loud is
mongtonons and dismal than can be imagined: the
emploved as musical instruments in the I[ndo-Pacifie _ Ly
fig. 2}, In quigt seabeds they are cloaked with a soft brown
velvely epidermis, and often oecur in sinistral eroups. L orelusum
has a long canal and was named to express the idea of a bottle
from which water could be poured in drops. The sub-species
purpura has an abrupt spire and a very large opening, the inner
lip being flattened against the whorl ; it has been so- called, because
the occupant can be induced by pressing on the operculum to
discharge a white fluid contained in a swall sac by the throat, svhich
on exposure to the air runs through the yellows and greens and
finally settles into a brilliant purple, and was at one time valued
as a permanent and beautiful dye in Irish manufactures, and so
expensive, that a pound of wool stained by it cost £25. Another
geaus very similar in appearance and almost purely Indian is
Ranella, which abounds near coral reefs the thicker and more craggy
ones in shallower rocky places, the smooth species from the depths;
in them are two continuous varices running down either side of the
shell, demonstrating that it was constructed only half a turn between
cach season of rest. Fburna spirata (fig. 12). the Ivory shell is
pale yellow with brownish blotches, It is fairly common at Bombay,
Lnlima completes a whorl and rests, thus forming a straight
line un one side only. Rawnella horrida is tinged violet and has purple
tubercles.

In India the only edible univalves are members of the Triton
species ; 1 clegans, T bufo with a thick shell generally encrusted
with lime, and 7. rariwifera are eaten on the West Coast ; the last,
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known as dhidard or beggar, as it is of poor quality and not much
relished. Al the members of this species are very carnivorous
and are responsible for much havoe in ovster beds.  The i ifen
fixes its large, thin foot on the shell of a bivalve and then with its
lingual file drills a neat round hole throtgh and proceeds 1o rasp
out its victim. They are also sem-scavengers, eating any dead
craatures: they come aoross.

In the depth of the Laccadive Sea, which is that narrow strip of
gcean lving between Malabar and the chain of coral atolls known as
the Laceadive Archipelago, one of the stranpest gastropods has
been found : the shell is that of the Fidton family of cold seas about
4} inches long, and the animal has neither a toothed tongue nor
even a semblance of eves. It is burdened with the lengihy name
Ponfiothawma mivabile, The physical formation of this particular
sea-basin permits of the habitation of many diverse species, for on
the continental side it is shallow but by the islund deep and often
abysmal ; another interesting point in this coanection is that somne
of the species of marine ereatures found here are the same as those
inhabiting the Caribbesn Ses, a part of the Allantic.

Pyrule, signiiyving 2 little pear, is the name given to shells which
are also known as Sip Sidfs from thelr rescinblance in shape
to both these fruils
ERES IV fig. 3k
They are thin and
large about 3 ord
inches long, with
an expanded lip
which is particularly
delicate ; wviolet on
the inner surface,
white mottled with
brown and yellow
on the ouler. The
animal has a very
broad feot and the f
shell is practically
enveloped in the
wide mantle lobes.
A common species
i Fiocus fscoddes,

One of the largest
families of tropical
gastropods are ihe
Cones (Conidae)

which are exactly * Fig. b
like what they are Lelt: (. Geograpins, Middle: € fexitle, Right ;|
supposed to repre- €, monackis.

sent, an inverted

cone. They have a short spire, a long and narrow aperture, a
sharp-edged lip and exhibit a variety of painting on the outer
surface. The animal has a longish head with two tentacles carrying
eyes, and the foot is wide and abruptly cut off in front. They
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are found in the fissures and holes among coral reefs, and though
very leisurely in their movements they are most voracious and
even fierce, sometimes turning to nip the hand when L¢11.-El11'=d
They bore into the shells of other molluses and suck out the juice.
Very miany species occur, some formerly very valuable; €. gloria
maris is believed Lo be worth ten times its weight in gold, and the
one in the Dritish Museum was bought for 14 70, An mmnsing inci-
dent occurred when the second known specimen was put up o aue-
tion; it was bought in by a Frenchman who alse owned the only other,
and was immediately coushed to fragments by him so 11]< L ha could
skill remain l.|u_ owner of 1J:u, sinele and uni e O, f 2
C, ammivalis, Adwrral shell, has most gan! 4_u]uu|u o moliled
LH' W wi t|1 ‘l i 'u 5 of pule f: W c he Textile Cone, is neatly
lies |¥' 1, a4 mosaie of ms ri and pale vellow
with fine white lin a ratsed spi
i and . # Jombay, the lalter

el

tlar 1n --h ape biut are
Bl ai itecd : they have
r many hiundred
s, large, inflated
and in form some-
what like a melon,
with either a flat
spire which may he
gembellished with a
cirele of spines, or
a reunded one sur-
micunted by a round
node. Cymida or the
'\ Beatl Shell, 5o called
as it is used to bail
out canoes, 15 more
globular. Both
Cymba and  Mele
bring forth their
Yeranan }'oung] alllive without
; . L egg shells.
Fie Volute (MWelo ethivpica). The  Cowries
{ Cypracide) are an enormous family numbering about 2,000 species ;
the cylindrical mottled shell is too familiar to be described, The
tenanting animals have a large foot spreading out in all directions,
a fairly big head with two tentacles at whose base the eyes oceur,
and a mantle whose wide lateral lobes almost envelope the shell,
often fringed and adorned with bright colors. The shell thus
almost concealed within the mantle is highly polished and presecved
from eresion, and a distinct line can always be traced where the
flaps just {ail to touch and the shell is exposed.

For ages past Cowries have been used as ornaments and as charms
against the evil eye, ete. The rare Orange Cowrie is worn as a badge
of high rank among the Pacific islanders and 15 valuabie, the one in
the British Museum having been obtained for £30. The little

natchiod mt end the columeil
very bold markings and beautiful

spegies. PParticularly handsome is
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I Furpises.  Large one, T, warmioréus - below, T, imperialis,

3, Tmitoxs. Top and left, 7. constrictum :  right below, Prrsona  anus
little one, K.

I'ux SHELLS |

WinG SHELLs  (Stombida Left top, 5.
right, 5. lentioy

Y 4. Suceinctus: left below, 5. dsabella



1

vl




SHELLY OF THE TROPICAL SEAS 550

Mowey Cowrie, €, moneta, is used s currency, the value in India
being about 96 to vne pice; in some of the islands where Cuottle
Fish are eaton,
Cowries are broken
and tied (o a line
as bhait; €. tigris
and other Luge
varieties are ¢m-
rloved as a support §
in darning stock-
ings, and strarger §
stiil, for polishing |
cloth that is con- .-.
verted into the high ¥
Parsi hats; the |
cloth is  imported
from China aml pEEEETEREY E
wall-rubbed with o s
shell on which el '-
little cocoanut oil &
has been applied.
Comwrie Shefls con-
tinually change
their shape until

they reach adult Fig. B
age ; when young, Cowniis {Cypeidee). Above C. Hgris, Below vight :
they resemble C. pantherina, Middle : O argwe, Lelt:

Ilowies with wide . arabicifa,

lips and prominent
spires; gradually so
much shell subsiance
is deposiled that the
spire is obliterated
and at the same time
the &xis is absorbed
either completely or
until it is nothing buot
a thin plate, Some of
the varicties are be-
autifully marked;
. argws with eyes
similar to those on
the tail of the Arpus
pheasant; €. figris,
black or deep brown
distinet spots and
blotches; . panthe

_ FiG. 9. #ira, very similar but
Cowries (Cypreide). Topright : . ”[”'E",”"- iﬁ‘“ the markings running
C. lynx. Below right’s C. histrio, Left: C.urabica. oo oipers € fyyy with

seattered black dots; €. wndela, a deep glossy brm'-:n with beautiful
white bands and lines; C. Assfrde, a mosaic of white and brown;
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C. arabica, covered with queerly set brown hieroglyphics ; €, scolfif,
almost black and € mappe on which the mantle marks present a
deeply indented outline.

Ovnldum, the China Shell, is similar to the Cowries, 3 but
the inner lip is smooth: it is never ormamented but is L'ili]f-‘f
pure white or some delicate shade of pink, manve o vellow. The
Weavers: Shuttle, O, vofre, has the aperture extended at each end.
very similar, is common on Bombay shores. The animal

i ; on the red corals, and many of the Ovuli attend

{ Marpa), have several, smooth, vertica
tarp, each of which has been a periodic mo
ort, the aperture wide, and hetween

vtlerns and lines (PL 1V, Gg. 1),
sot, anterior part of which is distinet {

by deep Iateral fissures which separate whe; ated,
It frequients the muddy cos t Ceyvlon but in &,
The Offzes 1 ) Ar ntifully palished as t Haly!
variety of patterns: L

re | long narrow moulh, and are some-

times calied : (Pl 1I, fig. 13, The 14 VEery
acetive and glide about swiftly in low water or huory 551 s in

the sand as the tide goes out. It is one of the commonest sl
all sandy Indian sl ;
grey-brown zi; 5 found at Bombay.

The MHelwmet s (Cassidide) comprise man; y
living in shallow water near the caast,  The sh & mia , alwravs
thick with an almost obliterated spire ; the i lp is amalgamated
with the body whorl and the outer one is reflexed and toothed ; the
canal is sharply recurved
in front (Pl II, fg. 2).
The shell-substance is bf
differently coloured por-
cellaneous strata, which
lends itself admirably to
cameo carving, an in-
dustry which sinee the
15th century has flourish-
ed ‘in Italy. C pufus
yields palesalmon cameos
on coral or orange; C.
faeberoser, white upon dark
claret.

Doliume or the Tun

Lril

0. nebulose, whitish-vellow marked with

Shell, though belonging

Fig. 10. to the same class is very

Helmet Shell {Cassins pfns), thin and large with, a

: : gaping aperture} jorna-

mented with transverse ribs (PL III, fig. 3). D. masulatium has

these ridges speckled with brown, and is fairly common on the shores
of the Bay. 7wn in Burinese means light,

In the Ywrbines, which are mostly littoral and all vegetable

-

Y By N

-
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feeders, the shell is convoluted, inflated and Lrilliantly nacreons,
but frequently covered with a thick fibrous coating (PL 111, Fig. 1),
The head and sides of
the animal are {ringed
and lobed; it generally
lives near the shore,
but . iwdicer 15 o R
deep-sea dweller and
hospitably accom- FE‘* .
modates on its shell a |

barnacle and a sponge. |

T miaermorens is o DA
larpe pearls 1 Fe i
which jewellers
lapidaries employ in |
their art: in Siam

and Japan it is in-

troduced into ihe

ornamentation o [ e syt TR e v N
screens, boxes, etc. A4
s Pz 11
and is employed in the ] o
Lelmat Shell {Carsias fulsross)

famous  agua-mariie
work of Jeypore.
Ioimperialts is lined wni
globular with a deap, contyal,

wapiiicalis (Fig. 12) i
weniation ; 7% elegans brown,

Above right : Earshall (falialis striata). Below right :
Staircase Shell (sofardtom) Middle : Augur Shell
{ Fercbra tigrina) Above left © (Margarita nmbilicalis),
Below left : Ivory Shell (Eéruma spivata).
12 i i .
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with green and vellow blotches is ridged spirally, and very common
on Bombay shores. ! :

In the allied genus Trockus the shape of the shells is pyramidal
with a nearly flat base ; the outer covering has broad red or maroon
stripes running downwards (P I, Fig. 3} ; when alive the mten‘cp:
ing colour is green or yvellow—turning to white when dead, 7.
depicties is grevish-vellow with bluck markings, very plentiful on the
West Coast. The tiny highly coloured shells of Kelella vesliavia,
the Rasery or Butlon ohefls are common among the shinple 6f a
ndv beseh + they are no lareer thay a two-anna bit, guite flat,

cr sorface often incrusted
iy iridescent, with t'e
lre sweeping from the
g perforated by a single
1w closed, The inmates
derfnl mother-of-pearl
iaments and 15 used
d wood work.,
re pregarious and drift

cmiall comnanies, Al cerminsansons they send ont & mem-
3 64 age okl o vwitielr the eog s are attached
Phese shells, very fropiie toning from violel 1o purple,
ome-up in the nets of fshermen all rovnd o ® e ASTHC . oo
T'he Sen-Suails
(NMatrca) have
globular, shining
chells many of which

are of great Deauty
and wonderful mark-
ings which are never
lost, not even in fossil
specimens. T he
aperture islarge semi-
Junar and unbilicated
£.r. the axis is hollow
(el IV, FEig. 2%, The
animal i§ quite blind
and baries itself deep
in the sand by low
water mark, a defect
however which does
not interfere ‘with its
" extreme voracity ; it
Fre. 13, has an extension of
Left above and below : Nevifa oryzarn, Middle: the Eoreﬂﬂﬂ_ of the
Nafica didyma. Right, below : N, fineala ; above : foot that projects over
N, smculosa, the head when crawl-

ing and probably

protects it. Naficas prey on Bivalves and in turn are devoured by
Star Fishes, ete., V. didymia attains a good size ; it is fawn tinged
with plumbago and is easily recognized by a deep brown shield
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nearly cloging the umbilicus. AN, lmeafa has irregular closely
drawn purple-brown lines running down the shell slantingly ;
N. macufosa, smaller with dark red spots and marckings, and A, rwia
a vellowish shell banded with white, are found on all our coasts.

The Stafrease Skell (Selarium) has been thus named because the
spiral edges of the whorls do actually ascend like a winding stair-
case: it is orbicular and rather depressed, with a sguare aperture
(Fig. 12).

The Ladder Shell (Scalarin) is pure white or pale fuwn and trans-
parent, traversed in its length with ribs. At one time it was
considerad invaluable, but with greater facilities afforded to trade,
all such shells have lost in money worth, It is found only in Indian
and China Seas,

Phe Mmdian Phorons or Cereice ond Groilo Shell is very carions; it
is dull yellow.brown eoleur and in its anxisty 5 attomapt a
camouflage ot to foilily itz ven AvEr
with fragments of stone or smaller s
individual taste in choics of
coral are known as min
shells, conchologists. T
spiral line of their growth
and in such a manner as 1ot
to interfere with their own
freedom of movamaent.
species Newophora paliids
is very common in the
Andaman sea, and all in-
habit deep water.

The Plewrofovie are mosl
frequently thus acquired by A N
the Phorus : they are a vast 4, !
. ol g ==
family and 22 per cent. cf W
Indian deep sea gastropods S
belong to the species ; they |
are turreted or fusiform’
with an elevated spire and
an oval aperture with the
outer lip notched in front,
which has gained them their
name ( flewra=the side and

tome=a notch); they include Fro. 14,
some of the most valuable Base of the Carrier Shell (Newaphora palli-
shells. Sometimes the dula) with Plurostoma annexed.

animal 1s blind. P. jacana

is fusiform ; P. congencr was found in the Bay of Bengal and first
described in 1894. On its fragile outer lip it exhibits singular
prominent trumpet-like expansions of two main threads of the
convexity as they approach the aperture, which do not break the lip
margin and are quite shut off from the interior. The Plenroloma
are often annexed by the fadian Phorus for adorning their shells,
and a little Plenrotoma, found near Cape Comorin, is always encrust-
ed with a particular species of Sea-Anemone.
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The Augnr Skells ( Tercbra) are long and pointed, splashed and
dotted with deep brown. 7% tigrina is fairly common (Fig. 12).
The Sullide ov Mebble Skells are.delicate and oval with sunk
spires and very wide apertures, practieally internal shells for the
mantle lobes almaost
envelope them (Pl. IV,
fig. 2). The Bullide
live in the sand at a
considerable depth, in
low water. Hamiiver
ralfa, Iransparent white
or yellow, i often
washed ashore at and
below Bombay.
The Limbrella Shell
15 an irregular placque,
nearly flat and some-
what like a Burmese
parasol: on the
outer surface appears
ijust the hint of an
apex, inside it 1s
ronght and striated.
with tubercles.
ylindrical, as long as 3 inches,
They are very common on all

shores.

The Fwreelellide or Twrrel Shells, as their name implies are
elongated, many whorled, spirally strimed and grow 4 to 5 inches
(PL I1, fig. 3). 7. duplicala, 2 massive white shell with two parallel
ridges running spirally round each whorl, is fairly common.

The Cerilhiade or Horn Shells are also turreted and whotled
(PL II, fig. 3); some love to live where there are muddy stones, and
two . wmoris, a small blackish shell and Polamides fluviatilis, a
slender shell with each whori beaded, are very frequent on the
Bombay shore, €. felescopinm, boldly banded in marcon and white
and 2. suleatus a deep purple-brown, each whorl showing 3 to 4
lines, are common in the Bay.

The Neritide are solid looking, semi-oval shells, fattish with a
large mouth, they have been likened to D in shape. They are white,
patched and streaked with black or a deep purple. The animal
lives near the shore; it has a broad head and very long eye-stalks,
and absorbs the internal surface of the shel] to permit of room for
its increasing body. *

(Lo be continued.)
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No, XLIX

A NEW FLYING SOUIRREL FROM NEPAL

BY
Herex M. Lixosay, M.A., B.Sc.
{8y Sind pevmission of fae Trusiecs of the 5 sk ;'T.f.'.’Sc;.-'J.r.rj
In April 1923 3! f. Bantists 1 & specimens of a
species of fiving sq ‘ich have b Report No. 37A

a8 Pefanrisia cauicess, v. Further det
Creatuires shows that they do not belong to that ge
are representative of a g2toup of more ancipat - ities than the
Felaurtsia family and that they form the connecting Iink between
the Zyagopterus family of China on the East and the Eoplancom 15 of
Kashmir on the West. I have named these squirrels Sciuroplerus
gorihal,

There has been great confusion in the nomenclature of the flying
quirrels from this area. But careful investigation of the old litera-

+1 1 = |

lination of these
is but that they

5

|-M -

£t such plates as are available shows that Hodgson in 1842
descrj pictured in his ‘Drawings of Mammalia’ No.122 a small
flying squirrel which he called Sciwropterus sener and that later

in 1847 he alse pictured a larger creature with distinet interfemoral
membrane to which he applied the same name, Meantime Blyth
in JASKHE i (1841) p. 67 takes it for granted from
Hodgson's picture No. 122 that this is a specimen of Petaurisia
caniceps of Gray, though by no stretch of the imagination could he
make the description of that species (which he fquotes from the
AMNH. for December, 1842, PP. 262, 263) fit the animal there
portrayed. Thus between Hodgson and Blyth lies the mistake
in not recognizing two distinct genera amongst these flying squirrels,
Later writers have followed these workers and only now that »
series of specimens has become available has it been possible 1p
decide that two genera do exist and are definitely distinct from each
other.

In the British Museum collection there are a few old specimens
which are true Petauricia caniceps, Gray, and are so labelled. Thege
agree in each detail with the descriptions of Gray and Blyth
and with the plate of Hodgson marked * Seiuropierys senex, Darjee-
ling, September, 20, 1847 —India House, November, 1852, No. 28.'
The type No. is 79. 11. 21, 531, a skin without a tail. No. 45, 1. 8,
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242 is labelled * Type of Seinropterns senvx Hodgs,' and agrees
exactly with the abhove-mentioned picture. Other specimens also
sent by Hodgson are No, 53. & 16. 1. and No. 53, 8. 16, 10 fa
very immature specimen), These all came from Nepal but not at
high altitudes as Hodgson notes,

Baptista's spe¢imens were all eollected at 12,000 feel at Gorkha,
4% 50° B, long: 28° M. lat. This district is the area which, as Me.
Hinton noted snort Mo. 37, shows the change in the char

cter

of the fau

by Pala 1 noe o

as 1.‘:‘:'." | ] £ Lo It 111 11 3
Sar. o, vol. 1 11 1 alrs " [ 2l - i FoLeT-
tatives of this Fenus - L Mo B ¥ erlil
and once widely spread group’, as FPorsyil noLes in
Do 1803 in his paper on ¢ Some Mioceae Sguirrels.

i BT 3 5 HAL 3 ¥
L

colol

with golden g
vellow. The parachy
at the base RS SRHL-
with a grey edze wiic 33 a whitish tip.
The size of the lateral parachu 1all.e wred with that of the
Pelaurisia family and there is ‘either no interfemoral membrane
at all or what there is consists merely of a slight expansion of
the skin behind the knee, attached externally to the fendon achillis
about halfway down and internally to the hinder side of the
hips and pever involving any portion of the tail’ as noted by
Mr. Oldfield Thomas in P.Z.5, 1886, p. 60 in his distinction
between the two genera of Ploromys and Seiwvoplerus. Fhe belly
is ochraceous white strongly tinged with orange and has a greyish
strip ventrally in the median line. Underneath the chin is & pure
white patch with a narrow line of dark brown above it just at the
mouth. The cheeks are clear grey, also the palch above the nose,
but the head has a brownish tinge on the grey ground-work which
passes on the nape into the dark coloration of the back, Under gach
eve is a spot of red which colour extends also in a thin line round
the orbit. There is a large spot of brilliant arange behind each ear
and that colour extends haliway up the thinly clad ear which is
edged with dark brown. The whiskers are black and long but not
bushy, only eleven hairs or so0 on each side. There are no eartufis
as in Belomys. Specimen No. 917 has a group of three or four long
black stiff hairs projecting just above the inner corner of the orbit,
in the same way as shown in Hodgson's picture MNo. 122, but none
of the other skins shows this. There are no long interspersed black

11 15 arangc
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hairs on the head such as Gray notes for his species of Fh ocaniceps
i AL N.H., vol. X, p. 262 (1842). ‘The feet are brilliaut orange
like the upper side of the parachute, and have claws strong and
sharply curved. The hindioot is large in comparison with the
length of the head and body, averaging G2:6 mm. The metatarsal
pad is elongate in shape, distant from the toepads as in Feglawcomys,
The fur edging to the pad is light brown, but it does nat extend so
far across the sole of the foot as in Tropoplerus but considerably
further than in Segdawconrys,  The tail is larger than the head and
body and is distichous, quite distinet from the round tml of
Pefauricia.  1ts hair is ashy at the base passing into a broad band of
reddish-fawn, then a narvow band of black ending in an orange tip.
The tip of the tail is entirely black as in Eoglawcomys but it does not
taper to a point 25 in that species.  The averase sizes of 6 speci-
mens are H. & B, 325, Tail 354 ; - 49

Only four skul's ars available for mensurament.  Their average
gives greatest lengtii i, =3 zum, Dre y 4 Yntl “thy 5005,
nasals 20, pa gr 13 e ? ith the
description given by i Oldfield Thomas iz his paper !The
Cenera and Subgensra of the Sefwroplzrns grovy’ in AN,
Ser, 8. vol. 1, Japuary 1908, The muzzle s narrow w ith parallel
sides which are nearly at vight angles (o the spring of tie zygomatic
arch. P, is a little larger than m' while the mclar ridges are well
developed and p, is visible externally. Cuvier in Mem. da Mus. d°
Hist. Nat. x. pp. 126-28 with pl. , figs. 5 and 6 of 1823 distinguish-
es clearly between the skull of Sefwropicrus and that of efawrista
{Preromys). He says that the Sefwropferns has * a head which seen in
profile has all the anterior part up to the middle of the frontals on
a straight lins. The head is remarkable for the proportion of its
frontals which has breadth to length as 1 i3 to 2. The cerebral
capacity is fths length of the skull . FPefawristz onthe other hand
has the posterior part of the nasals slightly arched and frontals .
strongly depressed in the middle. The posterior parts of the head do
not begin to ecurve until the middle of the parietals. The breadth
of frontals is to the length as 2 isto 3. The parietals are slightly
convex and the cerebral capacily equals 4 the length of head.

Another point of difference between these two genera, brought
out by examination of the series of skulls available in the National
Collection bat not hitherto noted, is the shape of the anterior nares.
In Petanrisia this has a squat shape since the proportion of its trans-
varse dismeter to the perpendicular diameter is as 10 to 6. In
Sefuroplerns porkhali this proportion is 8 to 7 which gives a more
quadrate opening.

This is constant throughout these groups.

The bullee of Sciwropieris gorkhali have a much more constricted
appearance laterally than those of FPefawrista and show three
segments of their wall very plainly. There is also a difference in
the narrowest part of the frontal hone at the postorbital process,
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Petanrista there shows a sharp angle like that of Boglancomys whilst
Sefnroplerns gorkhalf has an oblong incision more like that of
Tropopterus.  The incisive index taken by the method described in
AMN A, volo v, 1914 gives 60 for Sefwroplerus pordbal? and 65°
for Pelawrista.

The skins of the specimens marked Pefonrisia canireps in the
National Collection have been carefully examined for purposes of
comparison. The type specimen Neo. 79. 11. 21. 331 lahelled
* Hodgson Nepal® has no tail but the interfemoral membrane and
broad parachute together with the texture of the fur mark it as a
Petaurisia,

No. 53, 8. 16. 10 similarly labelled i
which shows most plainly the broad 1
membrane. No. 53, 8. 16, 9 also
broad membrane. Three lar:
No. 45, 1. 8, 242 {which acco
san's Scruroleris Savvy pnd a
[ndia House, 18525 and two
o G0 and 91, 10, 7. 6L, These thre
chute, interiemoral wmambrans,
rorcfali; tne ool !
that group, whilsi
The claws of FMefaw
pleries  oork

i Vory young ~:'r"_'a_i":.'l.'ll
te and interiamors]
a very dark skin with o
in size and fm
is the type of Hodg
ielure pl. Wo. 28 of
2etion Nos., 81, 10
Lhe large para-
cER o plerics
v as in

red 3 tail {lattish,
Le end, Head and
These above speci-

Ay | ——=ingi®, Lhurg
mens agree with this description.

In the volume of Hodgson's * Drawings of Mammalia ' is No. 122
(so badly reproduced in J.4 S.5., No. 13, p. 67 and there called
Seinroplerus sencx) which is undoubtedly a specimen of what I have
named Scinroplerus gorkkali and differing just as much from the
picture No. 28 of the large creature also called Sefnroplerus senex us
do the skins from Gorkha differ from that of No. 45.1. 8. 242,
Since there has been confusion attached to the specific name of
sewex it is much better to give an entirely new name to this fine
series of specimens.

The MNational Collection has in addition to those specimens
already described other two groups of Flying Squinels with grey
heads and a red spot at the base of the ears. These are Petawirista
xantholis, three specimens from M. W. Yunnan, and Fefaurisia
clarkei from the Mekong Valley, Yunnan. The latter set comes
closest to Sefwroplerns gorkihali in character of skin coloration but is
altogether a greyer creature than the Nepal squirrel.  The skull is
typical Pefanrisia.

A comparative table of measurements of the specimens examined
brings out the differences clearly.
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\ s i
'Ht-.ul! fost SlEg| = ;"’.5!3;
Specimen [ and | Tail [ 2 |Ear XEGl & [Fxega Remarks,
| Body Blps| = E ”|E=;|
i a g
] =
R | O TP i
Scinpoplerus | | | |
rorkkali, | |
No. 915 ¢ ..l 330 | 350 ! 64 | 42 ! G4 ' 49 41 | 20 | 29 | 12 incleive 151:]&:{.
| { | Gl
st oy S B L e L I 62 | 43 No skuall
w 97 g . Mo 35les|au]|  [Noskun
w 9208 ... 340 350 |62 |42 61 5140 20! 30( 13 ‘Type.
n 98¢ .. 315 360 | 62|46 65 5140203013
939 & .| 30| 70|63 |42 63 | 50 | 40,20 | 30 125
Average ... J“a 351 l626| 43 64 (50 2(10-2| 20 | 30 [12:G
FPetanrisia { | Incisive index
Caniceps. | I | | f5°
| | | | |
FHEIX 2T, 551 | 310 .. 80 | 38 i - Drofen 19 | 28 | 14 | Type.
53.8.16.9 .. 380 300 | l s | J' 67 52|42 |19 30| 14 Young.
1 |
SR8 104 175 185)60] | looskan Very young.
45, 1. 8. 242 370 | 565 | it | 39 67 brokend3 | 20 | 30 | 14 | Type g; Hodg:-
i { [ [ SON'S SC. SeMex.
51.10.7. 69 ... 410 | 414 | 6 | 43 skull broken |
| | 1 |
91, 10. 7. §L ... | . 340 |broken 6% | 35 | noskull |
Averaps i 352 I 350 FS & ';:2_ 67 5;_ 125 1943 m-,. 3 -“
i - A e — — — —]
Pelaurista | ' |
xantholis. { !
| incisive index,
Mo, 2775 2 ...| 363 330 | 65 | 43 no skull Ga*
w2793 9 .| 8§53 | 340 | 63| 50 68 | 51|45 21,31 13|
el | I |
o 204 2 .| 30| 345 68 |50| |68|sa|47]21 (3 14
.—'._-___. ___.'_ 1
Average  ..| 352 [338°3 BSSPJ, Ei 66 153:5| 46 | 21 | 31 13.5/
T e e i"'_—"-'—"l
Felavrista | | i I I
clarker. [ ! '
| [ | | | incisive index,
22.9.1. 40 2| 315| 352 60 (49| ﬁ:isu 41117 | 30 | 13 | 65°
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FLOWERLESS PLANTS
By
M. RomixsoN, B.A. (T.C.D.), NAT. SCL TEID. CAM,
Pare 1

(Hith one colowred and freo block and while plates)

The science of Botany which deals with the study of plant life in
all its aspsacts, 1 one which s i seme way or another to
evervone. The universal di n of planis, and their casy cul-
tiva pal pi re and interest:
ant 1 nrovide food, clothing, oil,

! products are too well known to

e collector.
rms and the
iicsses, Ferns and

These groups i

sQa-wWeens,

Neiis,

In the two hirhest groups, the mosses and ferns are known to
everyone: the grace and beauty of ferns, and their great variety,
render them objects of interest and delight both to the gardenmer
and the collector. The seaweeds among the alge are familiar lo
us all from childhood's days, and most of us are aware of the
lichens encrusting old gnarled tree trunks or exposed rocks—with-
out perhaps knowing anything of their infinite variety, and their
peculiar and interesting structure and mode of growth. The fungi
provide us with edible mushrooms and poisonons though beautiful
toadstools, and include the moulds that grow on all leather goods
and other articies during the monsoon months, and attack all kinds
of decayving vegetation, causing disease and death to many of the
higher plants.

These flowerless plants are called Cryptogams @ the name having
been given them by Linnaxus, the celebrated Swedish botanist, who
was the first to introduce a natural system of classification of plants
based on their methods of reproduction. He divided the plant
kingdom into two main divisions. First, the higher plants which
he called *Phanerogams,” a word which means literally * visible

_marriage ' because they possessed flowers from which the develop-
ment of fruit and seed could readily be seen; and secondly, the
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SOME TYPES OF FLOWERLESS PLANTS.

A% ALGa, one of the brown seaweeds,

A Fuscus, one of the mould fungi on a picece of orange,

A Fovgus.  Fructifications of one of the larger fungi. ]

A twig Iir)ea.nug four different Licaexs with disc or cup-shapid fructilications,
a, b, c, d.

A Licnex with stalked fructifications,

A LivErwort with cupules (a) and female sporaphaores (L.

The same LiverworT with cupules fa) and male sporophores (1s,

A group of Moss plants with sporophytes,

A group of Moss plants with sporophytes at different stages,

One Moss plant with three sporophytes, £ AN e

A Fery Ia:; The sporophyte only showing sporc cases on the back of
one frond. j :

Al the drawings ave two-thivds natuwral size.
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flowerless plants, or * Cryptogams® meaning * hidden marriage’
because they had no flowers and no visible means of sexual repro-
duction. ‘The names have remained though nowadays with the
higher powers of the microscope available, the methods of repro-
duction can be seen and studied in detail,

In their external morphology the Cryptogams show the very widest
range of difference, and vary in size and complexity of struclure,
from the smallest of unicellular plants, visible only with the high
powers of a microscope, to some of the larpest members of the
vegetable kingdom. The enormous tree ferns of a tropical forest,
and the gigantic scaweeds of the Arctic Ceeans, attain dimensions
as great as or greater than many forest trees among the Phanero-
gams. In struecture they show great a variely, and the vegeta-
tive body of the plant, which is ] in the lower Cryptogams as
the flaifx:, moy consist of ouly one cell, or n chain of simple cells,
or a mass of threatls woven together without aay celiular structure,
as in the fungia hens ; or it miay consist of a Aat, spreading,
green plate-l ¢ ructure varionsly lobed or branched, but
showing no diffcren o root, stem aud ieaves, s in some of
the liverworts. In the higher Cryptogams however including other
species of liverworts, the mosses, selaginellas and ferns there is a
complete differentigtion of the thallus inito reot, stem and leaf
structures, and the internal cellular structure of the ferns resembles
that of the Howering plants, having a weil developed vascular
system throughout. All the Cryptogams with the exception of the
great group of the fungi, resemble the Phanerogams in containing
the same green colouring matter, known as chlorophyll, which plays
such an important part in the physiology of plant life. Under the
influence of bright light, all plants containing chlorophyll can assi-
milate free carbon dioxide from the air, and from it manufacture
various carbohydrates, principally starch, which are utilized in the
growtn of the plant. This process is known as asstmilation and
plofosyndlesis, and is of immense importance to the plant, which
for healthy and vigorous growth must have plenty of chlorophyll
and abundance of light and fresh air. The chlorophyll itself is not
formed in plants from which light is excluded, such plants being of
a pale vellow colour, and they rapidly die if continually kept in the
dark, while if brought out into the light they scon become green.
Chlorophyll is contained in special bodies, known as chloroplusts,
occurring in the cells of the thallus, or of the stems and leaves of
the higher plants and these chloroplasts can be well seen under the
microscope as many little round green bodies, often nearly filling
the cells, or as in the some of the green alge assuming various
shapes within the cell or cells composing the thallus.

In their methods of reproduction lie the essential differences
between the two great divisions. All the Phanerogams produce a
seed which is a multicellular body containing the germ or embryo
of a new plant, while Cryptogams produce spores which are unicel-
lular bodies containing no embryo,

A seed is formed by the union of a male cell from the pollen grain,
with a female cell in the ovule of the flower. It contains, when
ripe, besides the embryo which is already differentiated into root
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and shoot, a supply of nourishment stored in surrounding tissue for
its use during germination, when it develops into a plant resem-
bling its parent.

A spore is produced in two ways. [t may be produced as
by simple cell division in the thallus, or in special '
on the thallus, or sexually by the fusion of Lw
cells. All Cryptogams produce asexual spo
them. the funei and lichens for example, this is the only me
of spore pr vast guantities of minute spores being formed
in oron uetlifications called sporepliores or spervoplyice.
But in othe: ethods are found, and the 1
process varie: i ion of two similar cells, as
in some of th tion of a spore hiy the
union of two praoduced each in its own
special © o methods may take place in
end on the occurrence of favourable
or unfavour . but in the higher Cryptogams, the two
methods oceur in regular alternation ; that is to say, a sexually
produced spore will develop into a plant or structure which produces
only asexual spores, and these on germination give rise to a plant
or structure which bears sexual organs from which the sexually
produced spore is again formed. The life histary of a moss or liver-
wort, selaginella or fern, thus includes two alternating generations,
a sexual and an asexual—the small green moss plant produces male
and female organs, and is therefore the sexual generation; in the
female organ is produced a spore (by fusion of a female cell with a
male cell from the male organ), from which develops the long
stalked capsule found growing from the top of the moss plant. In
the capsule are produced a number of spores by vegetative growth
only, so that they are asexual spores, and the long stalked capsule
is the asexunal generation of the moss. The spores, when liberated
from the capsule, develop into the little green moss plants, and the
life eycle is complete. In the ferns, on the other hand, the leafy
plant which is the more conspicuous generation is the asexual
generation, the spores being produced vegetatively in special strue-
tures known as sporangia on the backs of the fronds. On germi-
nation these give rise to a very small moss-like structure known
as the prothallus on which are borne the gexual organs and from
which a sexually produced spore is formed. From this spore arises
a new sporophyte generation on the prothallus which socon dies
away, leaving the sporophyte to an independent existence.

With the exception of the lichens which can grow in the driest and
most exposed situations, all the Cryptogams love plenty of moisture,
and must be sought for in the wettest places. The alge are almost
entirely aguatic plants and are found both in fresh and salt water.
The fungi, on the other hand, are rarely found in water, but only in
very damp situations, and during or after the wet season. The
majority are parasites or saprophytes, and old tree trunks, damp
rotting leaves and decaying vegetation of all kinds, all offer suitable
habitats for fungi, and a walk in the  wet wild woods ' after a period
of continued rain, will reward the collector with a host of specimens

of infinite variety of form and colour.

the same pl
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SOME OF THE GREEXN ANXND RED ALGHE.
1. Some types of unicellular Alge, very highly magnificd. ;
Threwds of four different filamentous green Alge, showing diflerent
shapes of chloroplasts in the colls, very highly magnified.
3. A maringe green Alsa, natural sizé.  Flat ribbon-like thallus with large
Toles,
4. A freshwater ted Alea growing on a stone.  Two-thirds natural size.
5. | Types af marine red Al
6. | No. 5 slightly mapnifierd.  Coral-like appearance duoe to deposit of
= | caleinm carbomate in the cell walls,
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Liverworts prefer the banks of streams or the rocks just above
water level, and clothe large aveas with a flat green covering, often
mistaken for a moss. The true mosses and ferns also seek damp
and shady situations and are found at their best in woods and near
streams, a few of the mosses being agquatie, while some of the tiny
filmy ferns that cling to the underside of boulders and rocks in the
bBeds of streams can only live in a perpetually moist atmosphere,

With these few introductory remarks on the Cryptogams in
weneral we will pass on to consider each of the groups a little more
in detail and will begiy with the algwe, dealing in later articles with
each of the other groups in turn,

THE ALGE

lie algm form a very large pronp of plants, containing several
nad families or natural orders. They are all agualic plants,
ound both in fresh and salt water, the former inhabiting
r the running water of streams and rivers, or the still waters of
ponds and lakes, mountain pools or even merely the * wetness ' of
damp rocks and tree trunks, during very rainy weather. The
marine forms are found in every ocean or sea of the globe, spread-
ing from the tropical seas of the_Equator to the cold waters of the
Arctic and Antarciic regions.

All the alge contain chlorophyll, but some of them contain in
addition another colouring matter, a blue-green, red or brown pig-
ment, which masks the green of the chlorophyll and gives to the
plant its own particular colour. These several colours appear in
groups of plants which show similar characteristics so that the
colouring is taken as the basis of a classification of the alge and we
get accordingly the blue green algme or the Cyanophyces ; the green
algee or Chlurophycem ; the brown alge or Pheophycese: and the
red alge or Rhodophycea:.

The Cyanophycese are very simple plants, being unicellular, or
grouped in colonies, or a chain of cells forming a fine thread or
filament, too minute to be seen except with a very high power of
the microscope. The threads are associaled together into colonies
and may be found as a bluish green felt-like or jelly-like substance
on damp ground, or forming a thin layer at the bases of tree trunks
in wet weather. Some species live in water and form a blue green
scum floating on the surface of ponds and lakes or sticking to stones,
sticks and other water plants, and some are found in sea water,
Reproduction takes place by some of the cells breaking away and
by simple division forming new colonies. No sexual reproduction
has been observed.

The Chlorophyceswe are also very simple in structure, many of
them consisting of only one cell (see Pl 1I, fig. 1) or a colony of
cells, or a chain of single cells forming a fine thread or filament (P1.
II, fig. 2).

The single-celled alge may be found in water taken from almost
any pond, pool or stream ; and being relatively fairly large may be
seen with a fairly low power of the microscope. They assume
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various shapes and most of them contain o large chloroplast almost
filling the cell and making the entire contents look green. (PL 1L,
fig. 1%

The filamentous green algwe ean be seen with the naked eye, as
masses of delicate green hair floating beneath the surface of the
water—sometimes free—and sometimes attached at one end to
stongs or rocks in the bed of the pond or stream. Some species
live in still water and some in running water—and though they all
look very much alike to the naked eve, examination with the low
power of a4 microscope reveals differences of structure, especially in
the shape of the chloroplast, which sometimes appears as a flat plate
almost filling the cell; sometimes winds about the cell in a spiral
band, or assumes the {orm of a broad ring, or takes a star like shape.
Species of Spiropyra are very common, and may be found in almost
any stream and are easily recognized by the spiral chloroplast,

The Chlorophycem reproduce themsslves by nieans of asexual
spores produced by simple cell division : but they also have a well
marked method of sexual reproduction, in which the contents of two
differant cells fuse and form a resting spore from which a new plant
develops.

T ring formis of the green a
have a ribbon-like or plate-like tha
ing some of the Brown Seaweeds, which
species arg confined to sea water.

The Phaophyces or brown algm contain a brown pigment,
which gives to the whole plant a greenish or yellowish-hrown colour ;
it iz soluble in fresh water and can be dissolved out, leaving the
plant a greenish-vellow colour. Among the Phz=ophycex are
found types ranging from the simple forms with a branching
flamentous thallus, resembling the green algae, to the gigantic
plants which inhabit the colder waters of the oceans, and have a
complex thallus differentiated into root stem and leaf like structures
(Pl. 111, fig. 4). Air bladders developed in the thallus help to keep
them afloat, and well developed reproductive structures which
produce male and female spores are found sunk in the thallus as in
Laminaria (Pl. I[I, fig. 1) where they are seen as little wart-like
structures down the centre, or developed in the higher forms as
distinctive structures (Pl III, figs. 3add 4). In the group represent-
ed by Laminaria {(PL IIT, figs. 1 and 2) the long ribbon-like thallus
often divides into several segments as in fig. 2. A second group—
the Fucacea (fig. 3), has a thallus showing well marked dichotomous
branching, and the rudimentary development of leaf-like structures,
while reproductive organs are borne on the swollen tips of the
branches. A third group which includes Sargassum (PL I, fig. 1)
which grows in such quantities as to have given its name to a sea—
and other species such as Pl IlI, fig. 4, has a thallus almost as
complex as a flowering plant, showing well developed root structures,
stem. leaves and reproductive organs borne on special branches in
the axils of the leaves,

The last group of the alg®, the Rhodophyces, or red seaweeds
contain a bright red pigment, soluble in fresh water, which masks
the chlorophyll and gives to the plants of this group their peculiar

g are often muoch larcer and
II, Bg. 2) more resemb-
with the exception of afew
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SOAME OF THE BROWN ALGA.

1. A species of Lastisaria. Long ribbon-like thallus unbranched, repro-
ductive hodies small nodules down the centre. Much redpced.
Lamixakia Dicirara,  Thallus splits into several ribbon-like portions.
Much reduced. : :
5. A species of Fruers, Thallus branched dichatomousy, bearing air
= bladders fa), and r(-l'urq_gluf:li!.'r OFEANE 6 SERiriie Lranches ().
Two-thinds natural size. |
4 A tvpe showing differentiation into stem and leaf-like structures, and
spicial reproductive branches fal. Two-thinds naburil size.

LE]
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beauty of colouring, which may range from a delicate rose to a deep
purple. The red seaweeds (PL 11, figs, 5, 6 and 7) are usually
smaller and more delicate plants than the brown, and form little
tufts growing on the rocks at the edges of deep pools on the shore,
or just below low water mark. The thallus is usually filamentons
or flattened and branches often dichotomously ; and in many species
there is a deposit of caleium ecarbonate in the cells of the thallus,
which gives the whole plant a thickened coral like appearance and
has suggested the name Corallina for one of the genera (Pl. 11, fig.
5). These species are usually found in the Tropics where the coast
is exposed to a strong surf.

Both asexual and sexual spores are produced by the Rhodo-
phycee. One or two genera of the Rhodophycese—such as
Batracospermum (illustrated in PL 11, fig. 4) ave found in fresh water,
and grow attached to stones or small rocks in the bed of streams.

A few of the seaweeds ha : in amount of economic import-
ance. Some of the larper Phreophyeere furnish auselul manure,
while iodine is obtain
the Laminaria and Fueaces. Alany of them, containing a kind of
sugar, are used as articlas of food by the Chinese and Japane:ze,
and in Ceylon under the nome of Agar-Agar in the preparation of
a kind of jelly. '

(7o be coniinued.)
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F. C. Fraser, Lr.-Cor., 1.AM.5., F.E.5,
Part XX XTI
CHEh fwg plales and fwo fexi-Figpres)
(Comtinued frome page 301 of this Foliwe)

Sublimily AGrRroxixan Kirby.

ar, sobpetiolate in some, and

elaping, b er than long, or

1l post-c s not. cleviled or

: Tim v or hidden beneath

it and longest of all and vsually applied Aat

ruch more slender and usvally shorter ;
W

distal thixd or balt,

i, itz posterior lobe large, tumid, tiiangular or crenate ;
2 with & prominent boss on each gide.

zlender, Hattened from side to side, elongate : mesolhoracie trinngle
absent or very small, Legs long and slender, often very long, the hind pair
extending to the middle of sepment 3 or apical end of segment 4 in the male,
or apical end of the 5th in the female; fernora and tibine with long fine
closely-set, bristle-like hairs ; claw-hooks short. situated fiear the end of
claws.

Wings hyaline, opaque or partly 2o, coloured or uncoloured, often of a bril-
liznt metallic colonr or ividesceat in the males, but very variable in both genern
and speecies, usually hyaline and uncoloured in the female, the hind usually
rather broader than the fore and considerably shorter thao the abdomen in
both sexes, base narrow but not petiolated ; reticalution very close, cells
mostly rectangular in shape ; node situate about the middle of wing or nearer
base than node ; membrane of wing often markedly pleated ; A4 contlguons
or nearly so with the Radins near its origin ; basal space reticulated, traversed
or entire, equal to about half the length of cubital space ; discoidal cell with
the costal border slightly convex or straight, about equal in length to the
basal space, very narrow, traversed by several nervuores, its ends sqnared or o
little oblique ; arc straight or markedly angulate its sectors arisiog from a
common point at its middle or below that level ; Cwdi markedly conves @ f4
markedly convex and often heanching proximad ; intercalated seclors belween
most sectors, including Cwéd and [ ; most sectors curving strongly towards
the hinder margin of wing and, in some genera, pecticated near their distal
ends ; ante- and post-nedal nervures numerows, the primaries not ‘usually dis-
tinct from the others and the costal and posteostal antenodals usually coineid-
ing ; pterostigmn present or absent, often rudimentary in one or both fexes,
very variable in shape and colour, sometimes false in character especially in the
female,

Abdomen very long narrow and eylindrical, the end segments oceasionally a
little broadened and depressed ; segment 10 rarely keeled and then only
towards the apex.

Anal appendages all very similar in the genera, superiors rather longer than
segment 10, subeylindrical, spined outwardly, curved forcipate like towards
each other, the apices slightly fattened and often slightly broadened ; inferiors
about two-thirds the length of superiors, broad at base, tapering to a point,
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Fig. 1. Hind wing of Newrobusis chinensis chinensis (Lin.) 8 f
Fig. 2. Wing of Veslalis apicalis apicalis Selys, o 1
Fig. 3. Wing of Echo margarila lripartifa Selys, § .
Fig. 4. Wing of Cltmacobasis modesta Laid, " vl
Fig. 5. Wing of Muatrona basilaris wigripecins Selys, @, (This wing has o

been shaded light in border to show the venation ; actually it is

dark blackish-brown, the neuration invisible unfess the wing be '

held up to the light.
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stradght conjeal, Genitalin very homogencous § penile lobe Outtencd, elongate
like the body of a tic; lamina deeply cleft ;- hamules consisting of & quadrate
low-Iving auter plate and an inner blunt spine.

Disfecdution.  Thronghout the world in temperate and  tropical  zopes,
Reprezsented within Indian limite by =ix genera, vis.—Newrofasrs, [Pestalis,
Ecie, Climecobasis, Malfvewe and MHeuars,

Kev 1o GENERA

1. Arc angulated ; bass
sgegiors of are s¢ 1
not forked ; prerosti

Arc obligue, not &
sectors of ar
TOaEL W8I st
2. Oasal spaos fravessesd o mlergstigmas abetur or
present
Basal space eatire ;
3. Pterostigma pr
Plerostigmn absent, or il present then abnorn
traversed by mervores ;
: lifering In--the two sexes, node

I €l
1 y prerostinma than bBose of

| spuee traversed or entire
el ot orizin ;. moinse
L OF Present
szl ARt (RN A
om o sioede poiot ;
i cenil,.  Ieslalis,

& pterostipn ke

plerastizma pre

Pleroatigma shniine :
black in- colour aus
node sifuafed near
stigma

2. Allwimngs of Boli
white, tray

Forewings of hoth sexes
or hyalinc ; ptercstipmin absent in the male,
false or absent in the female e ¥ERTODGSES,

(renus NEUROBASTS Selys (1853)

Neuwrobasis Selys, Syp. Cal. p. 17 {1853); 1d. Mon. Cal. p. 72 (1854);
Walk. List. Neur. Ins. B. M. iv, p. 602 (1853) ; Will, Proe. U1, 5. MNal.
Moz vol. xxxiii, p. 170 {1904) ;: Mung, Mem. Ent. Soc, Amer. No, 3,
p. 44 {1519},

Characters as for Lhe subiamily ; forawings of male hyaline, hindwings opague
and colourad partly with brilliant metallic green and blue | all wings of female
hyaline but with no opaque whitish spot at the node ; ptersstigmn abscot in
the male, false and whitish in the female; basal space traversed by soveral
nervores ; i near its origin almost confluent with the radius ; A7 usually
arising stightly proximad of the subnode | sectors of are arising from near middle
of arc’ which 15 distinctly angulated ; anal aren of wings reticulated bt no
distinet proximal brageh runniog from J4.

Larvae very elongate and narrow, resembling a phasmid superficially ; head
rather small, eves globular; antennae seven-jointed, the second joint very robust
and longer than all the rest taken together ; syothorax long and narrow, wing-
cases leaflike, directed straight back and closely appnsed to the bady ; abdomen
cylindrical, long, narrow, tapering slightly towards the anal eod ; caudal gills
three in number, triquetral in shape, the dorsal one shorter than the latsro-
ventral ones, which are very long and oar-like; legs long and spidery, slim;
mask with middle lobe deeply cleft, setav present on lateral lobes and branches
of middle lobe, some robust spines on lateral lobes, one of which forms the
muovable hook ; mask extending as far back as origin of bind legs. Genotype—
M. chinensis chinensis [Linn),

Llisteibufion.  Southern Asia and South China, Philippines, Ceylon, Java,
Borneo, New Guinea and Australasia, The genus contains two species, of
which only oneis found within Indian limits, viz., efifmensis, of which several
races or subspecies are known from the Philippines and the islands of south
Asia.  As regards the second species, daupi, [ regard it as belonging doubtfully
to the genus. 5

i4
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Hoth sexes are found along the banks of streams and rarely if ever siray into
the nelghbouring jungles. Males are commonly seen flitting up and down
strenm, hugeing the surfuee of the water so elosely, that when passing over
disturbed water, such as a rapld, they are seen to rise and fall, following the
unduolations and ripples of the water's surfoce, 1o this act, only llh1_.; forewings
of the insect are used to propel it, the hind being used as susltaining '|::I]:I|.I||:ﬁ,,
ontspread aod motionless like the wings of an aerop Inshing with a
beilliant play of emerald wreen and pen the wings is
altered to sustain the insect's Daloance. 1 ferns and

) i T wing= on
il piven

Eie

ISECY

Lzt D25

A Mem. Amer,

i, i, fees 14 (191905 Pras, Tourd. Siam. Soc.:Nat,

. vol. ili, No, 4, p. 359 (1815 ; laid. Proc. Zooli -Soe.
Londd. p. 325 (1920} ; Fras. Journ, Stam,. Soc. Nal. Hist. Suppl. vol.
iv, Mo, 3, p. 164 (1921); 1d. Journ. Bomb, Nat. Hist, Soe. vol. xxix, p.
476 (1923) ; 1d. Rec, Ind, Mus. vol. xxvi, pp. 428 and 479 (1924) ; Laid.
Spolia Zeylanica, vol. xii, pts. 47-48, p. 355 (1924); Fras. Treubia, vol,
viii, L. 3-4, p. 469 (1925) ; Fras, Journ. Siam Soc. Nat. Hist. vol. ¥ii,
No. 2, p. 85 (1927},

Male Abdomen 45-50 mm. Hindwing 32-38 mm.

Head ; labium with middle lobe whitish, lateral lobes metallic green 5 labrum
turquoise blue with a large triangular medio-basal black spot with its apex
directed towards the anterior border and sometimes meeting it ; cheeks and
hases of mandibles palest blue ; anteclypens with a small median yellow spot,
the remainder and postclypes glossy metallic green ; a large spot of yellow on
each side of postelypens ; rest of head metallic green with a coppery reflex on
occiput and vertex ; antennne with the bazal and second joinis pale bine ; eves
hlackish brown in the upper two-thirds, bluish green in the lower third, the two
areas sharply defined.

Prothornx bronzed green with a coppery reflex; posterior lobe truncate, its
sides bluish white.

Thorax brilliant preen metallic with the humeral and antero lateral blackish
brown, the former diffusely so and clouded with broozed brown anteriorly, the
latter finely, the postero-lateral suture white, bordered with black, which is
confluent in places, cutting up the while into spots ; beneath white barred with
hlack ; tergum brown with metallic spots at bases of wings and two coral-white
spots.

Legs very long and slim, the hind pair extending to apical border of segment
4 femora dark bronze, white on flexor surface changing to brown distad ;
tihjae white, black on Aexor surface ; tarsi black,
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Wings moderately rounded ar apices, especially the hind ; forewinogs consider-
ably longer than the hind, hyaline tinted with pale vellowish green espe
along the costa amd at apex, neuration brilliant emerald green cspecially the
cosla and main nervures, node thickened and narcowly clonded with brown
hindwings upagque, the basal two-thirds brilliant metallic green or peacock blie
according from which angle viewed, apieal third blackish brown with violace-
ous reflex and green metallic nervares.  The change from metallic green (o
black, near the apex, abrupt and nearly in a straight line from costa Lo hinder
marwin of wing, the basal spoce and some adjacent vells, and gome of the basal
cells of the costal apace hyvaline.,  Beneath wings, the fore gsimilar to above, the
hind of nearly unitorm Ginekish brown with dull coppery or golden reflex, the
pepration finely green metnllic ; 6 o 4, vsually 7, nervares In basal space
digeoidal cell traversed 7 to 15 thmes in forewings; 11 to 13 in the hind ; nodal
E G54 1-63 5035085 bt s b R
Iﬂdﬂxﬂ;”?—:. :..r-,_'," L 1 vema albsenl 1o all wWing

Abdomen noarrow
metallic above :
green finely
which =

Anal
the infer
cylind
furnished alon
above they are
meeting ; seen fr
one-fourth st
broad at ba
endiog in a
spine. E

Female. Abdomen 4d-56 mm. Hiondwing 36-40 pim.

Ixfers in many respects from the male and therefore linble to be mistaken
for a different species.

Head : Iabium pale yellow, whito at base ; labrum, cheeks, bases of mandi-
bles, the lower third of eves and the two basal segments of antennae greenish
vellow, the labrum with a small medio-basal tongue of black ; anteclypeus
pale ; postelypeus metallic green with a small oval spot of pale yellow on each
st upper two-thirds of eves warm brownish black ; rest of head brilliant
metaliic green.

Prothorax and thorax as for male but the latter with humeral and lateral
sutures finely white bordered with black, the latter confluent in parts so
as to cul up the white fnto spots; postero-lateral suture very broadly white,
this colour completely framing the metepimeron enclosing an elongate
triangle of metallic green which surmounts a large triangular patch of yellowizh
white below, Eeneath thorax greyish white, unmarked with black.

Legs as for male but the pale parls ereamy yellow.

Wings entirely hyaline tinted with vellow palely enfumed with brown,
especially at apices and along costa from base to node in the forewings, and
generally deeper in tint throughout the whole of hindwings, which have
occasionally a diffuse denser patch nearly traversing the wings just proximad
of pterostigma.  All wings with an opague creamy yellow patch at the node
which usually covers one cell distad of node: a creamy white pterostipma
in the hindwings, variably present. reduced or entirely absent in the forewings,
made up of 7 to 9 cells in the hindwing but sometimes with as many as 14, the
nervires traversing it often incomplete and often missing in places ; made up
of 1 to several cells in forewing when present. (In specimens [rom the Malabar
Wynaad it is usually entirely absent in all wings, in Coorg forms it is very
small and traversed by only 5-4 nervures and there is no widening of the gap
between the costa and &7 &5 is usual in other species where the pterostigma
is situated ; Nilgiri forms are variable, there being a vestigial pterostigma in
one o other wing and none in the others ; in Siamese forms the pterostigma is
better developed and there is a definite divergence of the costa from the radius,
also in some specimens, the pterostigma is entire or at the most, a single
trmi-emug nervare at the two ends.)  Other details of neuration similar to t
maie,

s, oeeen bronzed
vrigiler emerald
e
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Alalomen dull bronged metallic green with a golden reflex on dorsum, black
beneath but thinly pruinosed,  All segments with o lateral stripe on each side,
rather obgenuse on segments S Lo 7, broad and conspicuots on % and 10, expand-
ing ot the avex of each sepment as a large spot, which on sepments 5to 7,
is wlly the only vestice of the stripe present.  The stripe bordered above
and below with black All segments with o transverse subapieal black
marking : segments 8 to 10 with the dor 1 yellow, this stripe broaden-
Ingr progressively @ it 10 which ends 10 o distinet

keel ancd o fine oo

15 Are
aroeecls
submerged
ra, Coorg,
ninn and
ta 1he
5 fre kunown
Wynaad have
I developed in
of a remarkably
v developed.

rosligma in forewings,
has it well l:]c".‘uiupl.'il in
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VESTALIS Selys (I£53).

Pedlalis Selys, Syn. Cal. p. 24 (1853) ;

( Cal. p. 79 (1854):
Walk. List, Neiir, Ins. B, AL iv

L
Cha : for the zubfamily ;| wings of both sexes rounded at apex,
entirel aline or partly opaque or metallie ; pterostigma absent in both sexes !
basel space entire : A% confluent near its origin and for some distance with the
radius ; A7 usually arising at or slightly proximad of the subnode @ sectors of
arc arising from the lower part of are; discoidal cell egual in length to the
baszal space, traversed by several nervures; arc not angulated ; anal aren
gimple, /A not sending off any proximal branch ; f4, Crfi, Biv + pand B
branched and pectinate at the distal ends, 4 vnbranched.

Lecs long and spidery. Abdomen eylindrical slim and of preat length,
Grouod eolour of bead, thorax, and abdomen metallic green or blue. larvae
very similar to that of Newrobasiz. Genotype—V, ductnosa (Burm).

Listribndion. Throughout the oriental region, Sondaic archipelago and
Philippines. Five species taken within Indian anc Ceylon limits.

Breeds in montane and submontage streams, gregarious in nature, Large
colonies are found inhabiting the rides of open spaces in forests, and along
some shaded pathwavs, almost every twie will be found to have its oceopant,
When aestivating or feediog up, it will spread far inland from its parent
streams, thus I have found it on the top of wooded hills and it ie not an
uncommon insect on Malabar Hill, Bombay. [t is as much o woodland insect
a9 Newrobasis is a riverine one, but appears Lo resort to streams for mating, ns
courtship is never witbessed in the jungle. Unlike Newrobasis, the female
ovipusits in blades of grass or juicy stems overhanging a stream, often several
feet above the water’s surface, the newly haiched larvae dropping from thence
iato the water. ([Similar habits have been noticed for Lesfes an Tffmmmrfs.]
oy its habits and general facles, the genus is closely related to the African FENUS
£4aon which has a similar scattered distribution throughout Afrien and
dominates the Agrionide there as does Vestalis throughout the orlental
Tezion.
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KEY TO SPECIES OF LGiexus Prsfalic

1. Apices of wings fipped with black 4
Apices of wings hyaline ... = 3
2. Labrum entirely black ;| Cevlon species w8 HEgresceny.
Labrum vellow marked with black ; Continentn
species s suprealis,
4. Winga tinted vniformly with golden vellow RN B L

Wings untinted or but partially=o ... .. 1
4. Two rows of cells Detween orvigins of Cwrd and £ 1, amne

Only a single row of cells between e and JA,,, V. gracilis,

Fie. 1.
Anal appendage of NMenwrobasis chinensts Lin,, seen form below.
The same of Fesfalts apicalis Selys.
The same of Calrphaea confusa Selys.

i

Veatallis gracils gracilis {Bamb) (1842}

Festalis gracilis, Selys, Syo. Cal. p. 26(1853) ; 1d. Mon. Cal. p. 84 (15854) ;
Kirby, Cat. Odorn. p. 102 (1850) ; Selys, Ann. Mus. Civ. Genov. (2],
X ixxx), p. a3 (1891); Will. Proe. U. 8. Nat. Mus. vol suxwiil, *
p. 185, fig. 15 (19} ; Marlin, Mission Pavie. Névrop, (sep.) p. 15
(1004) ; Mooz, Mem. Amer. Ent. Soc. PL iv, fig. 18 {18914) ;- Laid. Rec.,
Ind. Mus. vol. vilf, p- 340, (1914} ; Id. 1bid. vol. xiii, p. 30 (1817)
Fras. Journ. Bom, Nat. Hist. Soc. vol. xxix, p, 476, (1823); 1d. Rec,
Ind. Mus. vol. xxvi, p, 479 (1924)

Calopleryy pracilis, Ramb. los, Névrop. p. 724 (1842) ; Walk. List. Neur,
Ins. B. M. iv, p. G11. (1B53).

Male. Abdomen 45-36 mm. Hindwing 34-35 mumn.

Head : labium yellow ; labrum, bases of mandibles, cheeks, anteclypeus, the
two basal segioeuts of antennae and an oblique oval spot on each side of frons
converging on each other above, bright yellow, the labrum with & medio-basal
triangle of black and occasionally an ill-defined bar of basal black ; the vellow
spots on frons often obseure of even absent; the basal joints of aplennae
occasionally dark browa ; rest of head brilliant metallic green with a golden
reflex in some,  Eves dark brown in the upper two-thirds, greenish yellow in
the lower and beneath.

Prothorax metallic emerald grecn on dorsum and sides, vellowish on the lower
PEITE of sides and beneath. Posterfor lobe truncaie, bordered finely with
vellow,
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Thorax brilliant metallic emerald oreen, the middorsal carina finely: black,
the humeral and antero-lateral sutures finely vellow, the metepimeron vellow
ochre except for a narrow elongate triungle of metallic green at its centre.
Begeath and vewtro-lateral Dorders vellow pehre, unma i,

Legs pale to dark brown, the flexor surfaces of tibi:
of femora paler or yvellow, I some, the legs are dark e

yaline, iridescent with eolours of mother of

sclully the central parts of forewipg:
follows, —the whole of the i
i ot s the o 1 end of d

grecnizh vellow
forewings as f
eosta betwesn
tinting very v
old adalts an

the =
forew

spine ; a more or less
cach side.

Apdl app
separated,-broad @
the end iz bevelled
spine at extreme ba
of which are larger than t
enrved evenly inwa
about two-thirds the len
roznded apex.

Famale., Abdomeos 43-

Exactly similar to the
more dully metallic and segments 5-10 vellow laterally.

Apal appendages and ovipositor dark brown, the former conical pointed,
slightly shorter than segment 10 which latter is keeled and apined asin the
male.

Distribution. That of lhe genus. After examining many scores of specimens
from the Western and Eastern Ghats, Bengal, Assam, Upper and Lower
Burma, Siam, Annsm and Tonkin, | am noable to And differences of racial or
even varietal value, unless it be that specimens from the latter three localities
are of a deeper tint as to the wings. Itis this tiating which serves to separate
gracilis from apicalis, some specimens of the former oceasionally having the
apices of the wings enfumed and so lable to be confused with the latter,
Grracilis and aprcalis are frequently found in company, and taking prainescence
as a measure of full adulthood, we find specimens heavily proinosed, In which
there is either no sign of apical darkening of the wings or at the most, a poorly
defined shadow of such. These specimens ave the true gracilis ; similarly
pruincsed specimens of apicalis found in their company have the aplees of
wings deep blackish brown and very sharply defined. The greal length of the
abdomen of gracifis mentioned by Rambur, Selys and other anthors, is not
found to be constant when a large series of specimens is examined, the follow-
ing ratios of wing length being found from different localities :—

Abdomen Hindwing
Nilgiris 46-53 mm. 35-38 mm.
Burma 45 mm. 36 mm.
Siam 45 mm. 35 mm,
Bengal 56 mm. 38 mm.

Eastern Ghats 50 mm. 3 mm,
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Vestalis gracills amena subsp, nov.

Male and female. Measurements, colouring and markings exactly siniilar
Fracilis pracilis but the venation vorresponding to that of awarra in that there
is only a single row of cells separating £4 and Cufd,  The venation is decidedly
closer than in a@mena and there are 3 to 4 rows of cells between S and the
hinder margin of wing as in troe gracilis, On the whole this subspecics
appears to be rather smaller than gracifis gracilis and may represent o bridge
hetween two closely allied forms.

hsteidntion. Coorg and the Nileicd Wynpud, 8]l specimens taken ot abom
3,500 ft. altitude,

B

Yestalis apicaliz apicaliz Sclvs {(1873).
Vestalis apiealis Sel Bull,

ibid. (2) =lvii, p
Journ. Linn. Soc, (.
Mus. vol. xii, p. 30 (1
£1921) - Fd. Ree, Ind, A
Zeybarniea, vol, xii, partza 47 and 34, p

Nurobasis apicaliy Kirby. Proc. Zool,
(18411,

Male. Ahdomen 40-55 mum.

Head : Iabium
antennae colon
eves brown in the vpy
basal joints often brown.si
broad quadrate basal spot

Prothorax apd thorax ool
lobe of former more cons ;
the flexor surfaces of femmora,
vellow.

Wings hyaline, adult forms somms
apices of all wings broadly tipped v h brown for abou
5 mm,; venafional details very si to those of gracrlis] o
traversed 4 to 5 times in the forewing, 2 to 4 {imes w the hind ; 10 co
E6-30 50-65
G1-2726-68;

1 Fracifis bt not ns Gew

nervures in the forewing, 8 to 9 in the hind ; nodal index—

0S-24 27-10
54-24/24-55"

Abdomen metallic emerald green marked with yellow as in gracifiz on
segments 1 to 3| intersegmental nodes black ; obsolete subapical blnck
transverse spots on segments 1 to 4, beneath black, often pruinosed more or
less,

Anal appendages black ; superiors gradually curving inwards from base to
apex, coarsely spined along the onter border, broad at base, subevlindrieal
thereafter but broadening at end and shallowly Bifid at apex which is much
broadened and bevelled inwardly, the inner end bearing a sharp spine, the
outer truncate and blunt. [nferior appendages aboul two-thirds the length of
superiors, eylindrical but broad at base, apices blunt.

Female, Abdomen 46-50 mm. Hindwing 358-40 mm,

Closely similar to the male; the labrum usually with a basal line in
continuation with the medio-basal black spot ; often an obligue paler area on
each side of frons similar to that often seen in pracifis, and often a small pale
area on the outer side of each lateral ocellus.

Thorax with humeral and luteral sutures yellow, the former and antero
lateral narrowly bordered with hrown.

Wings similar to the male but the apical marking uw ually paler and less
sharply defined.

Abdomen more co metallic and of a more duoll metallic than in the
male ; sepments 2 to 5 with narrow hasal interrupled yellow rings or paired
tubbasal spots; the ventro-lateral borders of segmenis 1 to 4 or 5 vellow :
segroent 10 with a well marked dorsal keel ending in a sharp spine, and with a
smaller spine on each side, Ovipositor as in gracilis.
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Pistrsbntion. Coincides closely with that of gracifis, but in Ceylon is
repluced by a closely allied species.  Noarly ulwayvs found in company with
gractfis and has exactly similar habits,  Distinguished from other specles by
the black apices of wings.

Yestallz aplcalis ammnn subsp, nov,
Male and female closely similar to o
relation to it as does gracilf
Ditters- from apfaa s by tik
wings much resti

Learing: the same

by the blnck apex of
I ¢ speciniens

v bloe! e thornx

upper part of the p

v dull metallic,
T

whed: by the
i e 7
ol L

Yestaliz nl;

Malc.
Head @ 12
and episio
of antenna

1 vertex, middor-
e Tacher hie soulined in black, antera-
k i ral suture cinereons bordered with black;

i erior black spot which may be obscured by proine-

lnteral sut
beneath white w [
scence, Legs entirely black.

Wings hyaline ; apices of all, fur nearly one-third of the distance fron apex to
node, deep black ; nodal index similar to that of apdealis; 4 to 6 fransverse
nervures in the discoidal eell 7 2 rows of cells between Cufi and [ at origins ;
RTIE arising at, or slightly proximal or distal to the suboode,

Abdomen dark metallic ereen on segments 1 to 5, rest of segments matt black,
intersegmental nodes blackish brown, base of segment 1 proinosed white ;
segmient 10 with a robust apical kes]l and spine on dorsum, and a lateral spine
on each side.

Anal appendages black ; superiors and inferiors showing no marked differ-
ences from those of gpicalis, the lateral spines finer, the apex of superior
appendages more truncate, the inferior appendages more sinnous and their
apex with a fine point on the inner side.

Female. Abdomen 43 mm. Hindwing 38 mm,

Differs from the male by the labium whitish, labrum yellow with a medio-
basal black frinnguolar spot | checks, except against the eyes, bases of mandi-
bles and basal serments of antennae yellow,

Thorax very similar to that of inale but the antero-lateral suture with a Lrace
of vellow, and the postero-lateral broadly so. Beneath vellow with «a hlack
trinngular spot &5 in the male.  Legs entirely black, F

Wings hyaline, apices of all wings enfumed, this tinting vignetted off
proximad, Details of venation similar to the male.

Abdomen with the metallic colouring confined tosegments 1 and 2 and base
of 3 ; segment 10 with a robust kecl on dorsum, and lateral apical spines. Anal
appendages short conical pointed black ; ovipositor dark yellow,

3
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Distrchndion.  Thiz beautiful species is confined to Ceylon and wos dis-
covered by Col. F. Wall, a8, o whom 1 am igdebted for speclmens
collected by him at Nalande, 11 ix. 24 and Kandy, 1, iz, 24, ot 2,000 §t. The
species 15 easily distinguished from others of the genus by its dark colouring
which wives it a cloge superficial rescmblance of Koho margarita, the dark
metallic colouring being more similar to that species. The black Inbrum,
antennae and legs and the nop-metatlic abdomen serve to distinguish it from
apicafis,  Laldlaw reports apdcafis from Cevlon but has probably confused this
species with it. He pives the following localities and dates for his apiealis,—
¢ Kaady, July, November ; Ratnapura, October ; Haragama, July : Peradeniya
December 2807

Vestaliz ammena ammena (Selys.) (1553),
Festalis aneera Selys, Syo. Cals p. 25 (1833) 5 Ld. Bull, Acad. Belg. (),
xxxy, p. 475 (1873) 7 1d. Mon. Cal. p. 82 (1854) : Kirby, Cat. Odon.
p 103 {1590) @ Krug. Stett. Ent. Zeit, p. 75 (1898) ; Laid. Proc. Zool.
Soc. Lond. p. 87 (1902 : Id. ihid. pp. 30 (1915} ; Karsch, Ent,
Machr, xv Mo, 16, p. 243 (1581) - Wil. Proc, U5, Nat. Mus.
Atroe, dool, Soe. Lood, p. 526 (1920].
Ins. BLAL iv. p. 611 (I858).

¥
vol. xxvili, p. 183 (1804) ; 1
Calppieryx amuenia Walk, Lisl, Newr,

Male. Abdomen 383-52 mmt.  Hindwing 31-3% mm.

Flend @ labiom 1 with blackin lis; labruom black with »
small yvellow spot sibadults, v f il
bordersd with black and [ black
dibles and the base of t itennae yellow ; rest of head n
beautiful dark metallic & rown above, paler helow.

Prothurax metaliic emerald the posterior border of posterior lobe
finely vellow,

Thorax metallic emerald green with the humeral and frst lateral gutures
hlack ; hioder suture and posterior border of metepimeron vellow. Beneath
pale vellow spotted with black. Legs dark brown to black, the hind femora
paler or brown towards the proximal end,

Wings hyaline often with a pale yellowish green tinge and iridescent if
¥iewed from an angle in a good light ; only o single row of ceélls between the
proximal ends of Cwdf and £4 and only 2 rows of cells between the latter and
hinder margin of wiog ; the distal ends of main sectors curved down at a
greater angle townrds the hinder margin of wing ; discoldal cell traversed by 2
to 3 nervures in forewing, by 3 to 4 in the hind ; 8 to 10 cubital nervuresin all

s e e SEIS07-S3
ittt T S e e T |

Abdomen metallic green passing to matt black after segment 4 or §, sepment
10 with o dorsal keel eading in a minute spine and with a small spine on each
side of apical border as in Fracifis.

Anal appendages black ; superiors rather longer than sepment 10, curving
gradually towards ooe another and almost meeting at apices, subeylindrical at
base but compressed at apex and bifid so as te form two small branches, the
upper or outer the loager, the other lower or inner short and blunt, spined
coarsely on the outer side. Inferiors about two-thirds the length of superiors,
widely separated at base, subeylindrical, nearly straight, apex blunt, base
tumid.

Female., Abdomen 35-40 mm. Hindwing 34-30 mm.

Similar to male in markings and colouring and venational details : nodal

I I

'*_5_'%5']'___}1 ; 8 to 10, cubital nervures ; discoidal cell traversed 2 to 3

times usnally twice in all wings, Porders and apices of wings in old specimens
enfumed with brown.

Distribution, The type comes from Java but the species appears to be wide
spread, as | have seen specimens from Lower Burma, Sumatra, Borneo and
Siam. The markings vary considerably according to the age of specimens,
especially the labrum and antennae which may be quite black in old adults.
TI}e ground colour is peacock-blue in tenerals and changes gradually through
brilliant emerald green to coppery or golden bronze, The colour of the labrum
and venation will serve to identify it from other species. .

15
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Vestallz smaragdina (Selys) (18740, - o =

Pestalis smarvagding Selys, Bull, Acad, Delg. (2), xlvii, p. 362 “hf"};
Kichy, Cat. Odon. p. 103 (1890) : Sclys, Ann. Mus. Civ, Genov, (2) x
(xxx), po 485 (1801) 5 WiHll, Proe. ULS, Nat, Mus. vol, xxviil, p, 183
(104} ¢ Ris, (subsp. relfada) Suppl. Ent, Ne. 1, po 56, T, v, hig, 2
(1612) ; Lnid. Rec. lud. Mus. vol. xiii, pp. 20 and 30 (1817},

Male. Abdomen 42-45 mm. Hindwing 32-35 mm.

Head : labium black ; whole of rest of head including the labram, hases of
mandibles, cheeks and basal gegments of antennae brillinnt metallic green or
peacock-blue according from whieh angle viewed ; eves brown nhove for Lhe
upper two-thirds, vellowish green below,

Prothorax metallic emerald green ; posterior lobe large, roundaed,

Thorax brilliant metallic emerald green with a blue reflex on the dorsam
lower hali of sides ineluding the whole of metepimeron, beneath thoras, ood
all the coxae bright vellow.

Legs very long and slim, brown in tenerals, black in adults,

Wings hyalioe tinted with yellow throeghout in subadults but on
base in full adolts, n which the wings have o pale greenish tinge ; only
row of cells between Cwff and fd ns in amerne, and not more th
between the latter nervure and hinder border ol wing ; enbital space
basal pervore [se) 1 Ty tsolated and with 2 or 3 nervures 1 o
outer end ; disc all traversed 2 or 3 times, osiually only twice ; noedal index
21-53  A22n21-53 40-2420-42
17-48' 45-181536° 35-18l17-37
only onece in all wings of one speciimen,)

Abdomen metallie emerald green on dorsum and sides, bBlack beneath ;
sagment 1 broadly citron yeliow on the sides and base of dorsnm, the end
segments more dully metallic and often pruinosed white on dorsum.  Segment
10 neither keeled nor spin

Anal appendages black, rather longer {than segment 10, corving In gradually
to meet at aplces but lined to be angulated in at about the middie, onter
border fioely spined, base broad and with a very robust d ine inclining
outward, then subcylindrical and fnally broadening out =h is deeply
bifid, the outer branch wmuch the longer, the inner - its length and
both rounded and blunt at apex. Inferior appendage t two-thirds the
length of superiors, slim, c¢ylindrical, ending in an acute inwardly directed
spine.

Female. Abdomen H-38 mm. Hindwing 30-34 mm.

Exactly similar to the male in eolouring but the sides of segment 3 and lower

arts of sides of segments & to 10 yellow.  Segment 10 has a dorsal keel ending
i an apical spine and a small spine on each side of the apical border as in
gracifis, Vulvar seale robust, yvellow,

Wings more highly coloursd and evenly saffronated except in very old
specimens, the nervures rich ochre ; venational details similar to the male,

Anal appendages short conical pointed, brown or blaekish brown.

Distribudion, Assam, Burma and Thibet. The type comes from the Khasia
Hills, Assam, from where also the species has been taken by Mr. Bainbrigge
Fletcher at Shillong, duoring the months of September to November, the
earliest date being 18, ix., the latest 6. xi. Mr. Bainbrigge Fletcher sends me
the following note about the species,—' One seen over small stream with
muddy banks. Lower part of thorax sulphur yellow. Prulnosed marking on
dorsal portions of posterior segments of abdomen very conspicuous when
flying."

1 3 rows
with the
ng it ut s

. 5i- el 7
variable,— :LI—-I 17 ( Discoidal eell traversed
=i

Genus Ecro SELYS ( 15853),

Fcho Selye, Syn, Cal. p. 19 (1833) ; Id. Mon, Cal. p. 67 (185) ; Walk. List,
Ins, Neur. B.M. iv. p. 604 (1853) ; Kirby, Cat. Odon. p. 101 (1800) ;
Laid. Fascie. Malayenses (Zool.), part i, p. 182 {1803) ; Will. Proc,
U, 5. Mat, Hist, Mus. vol. xxviil, p. 170 {190} ; Laid. Ree, Ind, Mus,
vol. xiii, pp. 26-28 (1917).

Characters of the subfamily, gronnd colour dark metallic green and black ;
thorax short robust ; legs long and slim ; abdomen slim cylindrical, considerably
longer than the wings: wings closely reticulated, hyaline or partly opague
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Irorags ",f"l-" by Mr, Basnwbrizoe Fictcher,

I 'pper photograph shows o strean flowing from the Inke at west end of
fruit garden, Shillong, a favournite place for Eclo margarite tvipartila Selvs.
Lower photograph is that of a stream at east end of valley, Shillong,
where are found Walrona, Echo and Rhinocvpha ignpenniz and R spuria.
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Black in both sexes ; apices of all wings rounded ; plerostigmn opaqgue white or
black, short and browd, and of the s pe in both sexcs, costal side shorter
thun the posterior which is markedly rounded, sitoated much nearer the apex
of wings than is vsual in the subfamily ; median (basal) space traversed by
many nervures ; AV near its oriein, confluent with the radius ; 2407 usunlly
arising o httle proximad of the sabnode ; arc angulated, sectors of are arising
fromm At separately o little below its middle ; discoldal cell about eqgual to the
longth of median space, traversed by several nervores; anal area moderately
simple  £4 strongly forked alittle after it origin ; noné of the sectors pectinate
or branched but oumerous intercalated sectors between all main nervores ;
node situated nearer base of wing than to plerostigma.

Larva somewhnt similar to that' of Newrobasis. Genotype—LFfche smargarifa
wargarifa Selys,

Distribntion. Assam and Upper Burmn. Selys given * China 7' ns the
locality of the genotype but this 1s probably an error.  Dr. Laidlaw (Rec. Ind,
dfees. vol. xiil, pp. 26 apd 28.) cousiders that his genus Climocobasis 18
synonymons with feke but this is due to an error in his ioterpretation of the
Selysinn deseription of £, marparifa and secondly to o wrong impression gein-
ed of the shape of the plerostimma in a male In the Indian Museum collection.
H 8 that,—"' When Selys described the wale of &, isarrarife, he did not
tltention to the difference in the shape of the plerostigmain the two sexes '
but as the pi is ilentical in the two sexes, there wis no call for Selys to
make any comment ou this peint. As regards the specimen in the indian
Museum, I have made a re-examination of it and find that its pterostigroa does
not differ from that of the female. For reasons mentioned under genus
Ciimicobasis, [ conziderit a good genus, Dr. Laidlaw also suggests that
Kirby's Jrohinerra and Martin®s Eclo saxing also belong to genus Leho,  As
regands the forr the basal neuration is so different that one canpot recon-
cile it with £Zebo, and in regard to the latter, 1 have since made an examination
of the type and find mportant differences in the venation, thus X is not con-
fluent with the radius at its origin, being slmilar to the condition found in genus
Malrona ; the plerostigma s elongate in both sexes and sitnated in the usual
place, viz. moderately far back from the apex, the wings are longer, the apices
less rounded ; the anal area of wings more complicated and the node situated
oeare the pterostigma than base of wing as in Clwaecobasis. Thus the geous
contains but two species and one subspecies or race,—J/, margarila wargariia
Selys, £, margarita tripartita Selys, and £. wniformis Krug., of which only
the two former have been reported from within Indian limits.

These insects breed in montane streams, the adults being found along the
banls seltled on ferns or overhanging vegetation and with a slow Altting Hight
similar Lo Fesfulss,

ni

Eche margarila margarita Selys. (1853).

Echo yargarila Selys, Syn. Cal. p. 19 (1853) ; 1d. Mon. Cal. p. 67 (1954);
Id. Bull. Agad. Belg. (2) xlvii, p. 355 (1879) ; Kirby, Cat. Odon. p.
101 (1580) ; Laid. Rec. Ind, Mus. wvel. xiil. pp. 26-28 (1017).

Male : Abdomen 44-46 mm. Hindwing 36-37 mm.

Head. labium black ; labrum pglossy blaek ; cheeks, bases of mandibles
anteclypeus and antennae matt black ; postclypeus glossy metallic dark bronzed
green ; eves black above, pale brown to dove grey below, Rest of head dull
metallic dark broneed green,

Prothorax ghiny metallic dark green, pruinosed beneath.

Thorax on dorsum and whole of sides dark metallic green with a coppery
reflex, beneath black and thinly pruinesed. Legs black ; femora proinosed
thinly on Scxor surface.

Wings hyaline except the apices which are dark blackish brown for abaut
one-fifth the length of wing or about one-third or less of the distance between
peterostigma and node; a slight clouding of brown at the node in all wings ;
the inper border of the dark area running almost stralght back from costa to
hinder maryin of wing ; hyaline area with a beautiful bluish purple iridescence:
pterostigma milky white in all wings, about twice as loag as broad, distal end
rounded, proximal end pointed, posterior border markedly rounded, the space
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distal to the pterostigma reticulated with n double row of cells ; discoidal cell

traversed 7 to O times ; basal space traversed Gto 0 times ; 16 to 18 cubital
% i H-73  SG-30:37-58

pervures ; nodal index (e

5 =61 " 56-30/30-55 -
Abdomen uniformly dark blackish brown, non-metallic, thinly proinosed
beneath. Anal appendages black ; superlors tumid at base, then subeylind-
rical, finally compressed ot apex and curving gradually in towards one another;
outer border conrsely spined ; apices blunt. Inferior appendages very broad
at base, very narrow d slightly sinuons therenfter, apiees slightly clubbed
and with o minute inwardly direcled spine.

Female. Abdomen 37-11 mm. Hindwing 35-37 mn.
v sindilar to the male both as e g colouring of body and wings. Old
e of wings variably enfnmed, often of o

descence. The pterostipma is nsually
male so that it is subrotundate or

! al details are similar to the male,

ding to end of abdomen, black : anal appen-

d, black.

] ssame, 1 have seen bot one specimen of this

tlupidated male in the Indian Museum collection from

i v ., Kemp in Qctober . The type is a female in the

Selysinn collection Iabelled * China 7', and there is also a male in the same

collection (rom the same locality as that of the Indinn Musewm specimen,

slirhtly shorter anc
pyriforin in
Vaulvar scale v

Echo margariia tripartitn, Selys (1879).

Echo margarita race {ripariile Selys, Bull, Acad. Belg, (2) xlvii, p. 356
(1579) ; Kirby, Cat. Odon. p. 101 (1890) ; Laid Hed, Ind. Mus. vol, xili;
pp. 26-28 (1917).

Differs only from /. seavgarsfe suargarida by (he greater extent of black on
the wing apices which covers roughly the outer third of all wings but is subject
to slight variations. In some specimens it extends more than halfway from
pterostizma to node, in others, slightly less than this distance.

Digteibutton, The type is from the Khasia Hills and is o male in the Selysinn
collection ; it is probably from Shilling, where Mr. Bainbrigge Fleteher hasg
found the species moderately common from June to October. 1 am indebted to
him for a nice series of this beatuiifnl insect. A distance of sonie 30 miles
separites the localities of the two forms and it i2 possible that the Tuture may
reveal specimens from intervening localities connecting up the two, but until
this has become an accomplished fact, it is preferable to regard them as two
distinet subspecies or races. 1t is to be noted that the climatic conditions of
the two localities differ widely, that of Shillong being comparatively dry, whilst
Cheerapunji is credited with being the wettest spot on earth,  Mr. Haiubri'_lzgu
Fletcher sands me the following notes from Shillong, —* Bosargarila iriparéifa
eommeon beginning of August 1919, beside footbridge oter stréam at West
entrance of Froit Garden.,  Few or none seen after middle of August. Begin-
ning of September a few in other localities, 5. ix. 18, 3 alodg Cave Stream,
mostly females. Weak flight, sits on bushes overhanging banks and on rocks
in midstream. Also along pebbly bottomed swift streams.  Never overmuddy
water. Never seen pairing or ovipositing, Oceurs from June to August and
strurrles into September, last specimen seen 12, ix. 19,

Genus CLimaconasis Laidlaw (1902)

Clinacobasis, Laid. Proc. Zool. Soc, Lond. (1) p, 85 (1902) ; Will, Proe. U,
A, Eflia{r.iﬂl;I};s. val. xxviil, p. 170 (1804) ; Laid ; Ree, Ind. Mus. vol, xiii,
P 7l

Characters of the subfamily and largely those of genus Keho, from which it
differs by the following characters,—Wings entirely hyaline, apices less rounded,
pterostigma in the male clongate and of normal shape, situated more
proximal of the apex of wing, much reduced and more or !iess vestigial in the
female ; node situated much nearer pterostigma than to the base of wing 3 Kii
fused with radius in iure“:'iug but not in the hind ; sectors of arc arising fr'qma
common point and occasionally fused at origin ; abdomen much more slender

and comparatively longer. ;




INEHAN DRAGONELIES 550

Genotype—Cirmacobasts modesfe Ladd.

Listribption.  Borneo, Siam, Assam o and probabily widely bl sparsely
distributed over the intervening region and throtehont 8,1, Asia.

As mentloned under genns oo, Dr, Loddlaw came to the conclusion that
his genus was synonymous with Sefo, but the position of the node, the
similarity of the prerostionin in ¢ sxies of felo, the separnted sectors of the
ate and the shorter, more 1o men of the latter renns, seem to definitely
rule out Cfivmacobasds, s tl ¢ penud sl atands,

Climacobasiz modesta Laid, (19062),
dintneobasiy wodentn Ladd. Proe. Zool, Soc. Lond, (1) p. 84 PL vl fig. 6
; Will, Proe. ULS, Nab Mus, vol. xxviii, pe 186, G 17 (1500,
lizens, Lald, Proe. Zuol, Soe. Lond, (1), . HS, Pl, vi, g, 5

{1
Echo (Clinarobasis) seedesfo Loid. Faseie, Sfafayenses (Zool) P, p. 181
(1ER03) .
Echo modesta Laid, Proe. Zooel, Soc,
Id. Ree. Ind. Maos. vol. gili, p.
Male: Abdomen 52-54 mm. Hinds ;
Head : lubium black ; cheeks and by of mandibles glossy black ; ante-
clypeus dark brown ; postelypeas aod rest of bear dark metallie preen, but’in
aclults, frons and ocellar space proinosed suowy white; eyes dark brown
above benealh.
Prothoras and i with a coppery bronzed or golden
reflex, beneath black (but usaally white with prulnescence in adulis), Leps
long slim biack,

i, (1), e B4, PEov, Beo 6 {19023
7).

i DI,

with purplish blue ; apices in adults

3 1 the node and base of wing,

; pterostiema bluck, elongate, parrow, oblique at

both ends but more pointed proximad ; basal (median) gpace traversed by 5=8

nervures in all wings ; discoidal cell traversed by 7 to 10 nervares, usually by 7;
. 42-3040-43  539-36:35

16-18 cubital nervures ; nodal index, 53-81050-40" SJJT—_,}]I?HE

Abdomen dark metallic green on segments 1, 2, and baze of 3, black {or the
remaining segments.  Apai appendages black ; superiors slightly longer than
segment 10, broad at base, curving graduvally in te almost mect at apices,
subcylindrical alter the base and slightly compressed at apex which is truncate
and obluse ; outer border coarsely spined ; inferior appendages almost two-
thirds the leegth of superiors, broad at base, then cylindrical, narrow, apex
blunt but furnished with a minute inner spine,

Female. Abdomen 46 mm. Hindwing 41 mm.

Closely similar to the male bat differing in regard to the wings, in which the
pterostipma is much reduced, being about one-third the length of the male,
its hinder border nearly twice the length of the costal and somewhat rounded ;
two rows of cells in the space between the costa and radivs distad the
pterostigma ; abont 50 postnodal nervures, the incresse in number over that
found in the male beiny due to the shorter pterostigma,

Vulvar scale robust, extending to end of abdomen, Anal appendages about
s long as segment 10, black, pointed,

«Lisiribution. That of the genus. 1 have seen o specimen from the Pusi
enllection which was collected either in Assam by Mr. Bainbrigre Fletcher,
or at King [sland, Mergui, Burmaa, by Mr. Elton Bott. At the moment 1 have
mislaid the note and cannof say which is the correet locality, but the latter
is probably the more likely.  Nothing 15 known of the habits of this insect but
it probably elosely parallels [esfadis in itz breeding places.

Genus Mxa1s Selys (1853).

Muars Selys, Syn. Cal. p. 20 (1853) ; 1d, Mon, Cal. p. 63 (185) : Walk.-
List. Neur. Ins. B. M. iv. p. 605 (1853) ; Kirby, Cat. Oden. p. 101
EIHBU]: Will. Proc, U, 5. Nat. Mus, vol, xxviii, p. 184 (1904) ; Ris,
wtpplm. Eot. No. v, pp. 8 and 8 (1916) ; Laid. Rec. Ind. Mus, vol,

xiil, p. 28 (1617) ; Muoz, Mem. Amer, Ent, Soc. No. 3, p. 44 (1919},
Characters of the subfamily ; gpround eolour dark metallic green or black,
uften pruinosed in parts such as the bead, dorsum of thorax and terminal
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sewments of abdomen, Thorax short robust ; legs long and slim; abdomen
moderately robust, or long and slim, cylindrical, longer than the wings ; wings
very closely reticulated, hyaline or partly opague black, or tinted with greenish
den vellow ; cpices younded ; pterostigma very variable in
red in the male, white or cinerous in the femile, often
the female in which it may be entirely absent ; arc
e arising from o common point a little below the middle
woe entire ; A7, near its orlgin, confluent with the
i Mittle distad of the subrode : discoidal cell convex
nervures ; anal area simple ; f4 forked o
- nch of fork weakly or not branched ; main
intercalated sectors ; pode situated pearer the
T,
: Mnars proinosa Selys.

i in, Burmma, Siam, Tonkin, Anoam, South Chinn
o Jn v iy =till exists as to the number of species ar races
belon to Lthis wenu vs bring of opinion that there were but two species
with ey

i of possibly merely age phases of the same insect. 1t
i hat’ 1 08 not the case and that there are two well
sepatited by the neuration black and the membrane of wing
the ooe, aud the newration reddish and the wing membrane
llow in the other. To Lhe former group we may add Jaais
in which the wing is partly opague black with an outer
rea milky opaleseent white. Williamson splits up the
—Palaearctic and Oriental, but the characters he gives
in the same species.  The speciesso far described
V. cosfalis Selys, M. sfrigata, Selys, M. andersoni
§ Will. Af, suneme Ris and Af. macfachioni Fras,, hut
5 is described below, Only three species are known
from wilhin Indian limits. Nothing bas been noted about their habits,

seems falrly cle
dufined groug
i colowr
hrizht
mraclachil

apecics
fire not
arve, =17 ps
MacLachlan, .
an eighth and

KEY TO SPECIES OF GENUS Myais

1. Vepation reddish ; wings tinted with golden
yellow 2
Vuenafion blmek ; wings untinted or at the most
with a faint greenish ting v M andersons.

Pterosticma quadrate or only as long as broad ... M. earnshawi,
Pterostigma elongate, more than twice as long as

bireacd o) e W feteroplera,

Mnals andersoni MacLachlan (1873).

Muais andersoni, MacLach, Bull. Acad. Belg, (2) xxxv, p, 172 (1873) ;
Kirby, Cat. Odon. p. 101 {1890} ; Selys, Ann. Muos. Civ. Genov, (2) x
(xxx), p. 485 (1891) ; Id. Ann. Soc. Ent. Belg. T. xavii, p. 52 (1883) ;
Will, Proe. U, 8. Nat. Mus. vol. xxviu, p. 184 (1904) ; Ris, Suppl. Ent.

If\jﬂ].l 1,;'. pp. 8, U and 11 {1916) ; Laid. Rec. Ind. Mus. vol. xii, p. 20
8917},

Male. Abdomen 3542 mm. Hindwing 26-33 mm.

Head * labium black ; labrom and elypeus metallic emerald green ; bases of
mandibles, arljacent parts of cheeks Lod the base of second segment of antennae
Lright yellow ; rest of head metallic green with a coppery or polden reflex | eyes
brown above, paler below,

Prothorax and thorax brilliant metallic emerald green, the latter with a
coppery or golden reflex on dorsum | antero-lateral suture finely black, postero-
lateral narrowly yeliow, as also the hinder half of metepimeron.  Beneath
yellow with a large spot of black, pruinosed in adults, Legs hlack, coxne and
trochanters pruinosed white,

Winus hyaline tinted with pale greenish yellow or quite colourless 3 retienln.
tion black | plerostizma small, abouat as long as broad, outer border straight
innes border slightly oblique, posterior border stightly rounded, variphly black
or dark brownish | enly & single row of cells between costa and radius after the




INDIAN DRAGONFLIES )|

prerostigma; 11-13 enbital pervores | discoidal eell traversed 4-7 times | nodal
. 3

ked shortly after its origin, its Lranches strenming

distad ; anal aren simple ; A arising variably at, or well distad of the
submodde,

Abdomen Dack, segments 1 to 3 or 4 broneed metallic preen or blue in sub-
adults remadnder black, but segments 8 to 10 in adolts pruinosed chalky white
on dorsitm ; bepeath black,

Anal appendages bl
and compressed and sl

superiors tumid at base, subeylindrical at middle
Hy expanded at apex, which is obtuse, coarsely
spined along outer bord werior appendages about two-thirds the length of
superiors (which are slighily longer than segment 10), thick at base, then
cylindrical and tapering to ap eh is curved slightly in and endsin a
minute point,

Female. Abdomen 32-37 mm. Hiodwing 30-34 mm.

Closely similar to the male ; winws limpid ; prerostigma smaller, red, brown
or cinerecus, varviog in shape even in the wings of a single specimen
(In a specimen before me, one wing h ma blackish and as well
formed as in the male ; in another wing gular, the bordering

nervures meeting at the radius, brown in ir; i wing it is normal in
only faintly and partly eoloured at the inner costal angle, whilst in

iz almost square, the outer border slightly ablique, the colour
1

wing it
e i f

segment of antennae wholely bright yellow ; abdomen
haze to apex, black beneath.

wil, pointed at apex, about as long as serment
 to end of abdomen.
1, Formosa, Siam and Tenkin, Probalily
Hothing is kaown of its habits but it is
I 1 Iy submontapne in babitat. [ havean
ad altitude of 5,50 [t. in April. Loealities given by Selys are,—
Leito, Burma in April and May, Cobapo in September, October and MNovem-
ber, Meteleo and Puepoli in the same months, and from lado at the Beginning
of April. Williamszon gives Toungoo, Darma as a locality for his material,
Muech more material of these interesting insects is needed before we can defi-
nitely settle their relationships.

Mnanis earnshawi Will, (1904).

Maais earnshawi Will. Proe, U, 8. Nat. Mus. vol. xxviii, pp. 185, 186
(1904) ; Ris, Suppl. Ent. No. v, pp. 8 and 10 (1915) : Laid, Rec. Inel,
Mus, vol. =i, p. 20 (197) ; Fras. Journ. Siam, Soc, Nat. Hist,
vol. iil, No, 4, pp. 460, 461 (1919).

Male, Abdomen 40-H mm. Hindwing 35-37 mm.

Head : labium black ; labrum and clypens glossy metallic emerald Freen ;
bases of mandibles and the adjacent portion of cheeks bright vellow, rest of
cheeks mlossy black ; antennae black but the second segment variably bright
yellow from base to its middle or nearly to apexs ; rest of head dell dark Ereen
metallic | eyes dark brown above, paler below,

Frothorax and thorax dark metallic green, the dorsum of Jatter between the
humeral sutures and including the antealar sinus, chalky white with pruines-
cence ; laterally the postero-lateral suttire, and rather more than one-third the
hinder suriace of metepimeron bright yellow. Beneath thorax black, proinosed
white. Legs black, cilite numerons and very fine,

Wings hyaline tinted from base to apes with bright golden or amber yellow :
reticulation reddish, the costal half of wings more deeply tinted, the costa
somewhat darker from node to base ; pterostizma very small, rather less than
1 mm. in length, variable in size and shape, usually with the costal border
about two-thirds the length of posterior, the outer border siraight, the proximal
very oblique, the posterior rounded, deep blood red in colour, this colour some-
times spreading bevond the hordering nervares of the plerostigma distad and

" proximad ; discoidal cell rather convex costalwards, traversed 529 times in the

forewing, fiin the hind ; 12-15 cubital nervures ; usually only a single row of
cells in the space after the pterostizma but occasionally two ; /i arisin
widely distad of the subnode in forewing, a shorter distance in the hind |
forked shorily after its origin but its branches running distard ; anal areq simple ;
some of the main nervures occasionally branched,
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Abdomen with segmients ¥ and 2 dark wlossy metallic green, remaining
serments Dlack bronged metallic especially 8 and 10 ; sepments B to 10
profnesed in adulis, Anal appendages black 3 superiors curving gradually
inwards 1o meet at 3 fck at base, then sabeylindrical and finally com-
prisssed and ned at apices which are obtuse, onter border
sely spine ppendages slightly shorter than superiors, Liroad at
d with a minnte spine at inner side of apex.

(i |

base, then eviindric:

Female ; Abdomen 34-41 mm. Hindwing 30-36 mm.
Very similar to the male bnt the wings differiug in some importaot respects,
I much paler yellow, or entirely colourless ; the retieulntion
irma white or elnereons or oceasionally quite uncol-
] dly uch smaller than in the male and abnormal
innerndnr framed by two nervures which meet either ot
1 times represested by a mere bordering of
of & postnodal nervare, Thorax and

conieal, black, Vulvar seale robust,
Lrown in colour.

1, 1kin, Anngm, Formosa and South China.
m Borma and, unfortunaately, the author's descrip-
atirely to the wings. Thus the above deseription,
, is made [rom specimens from Siam and
» wings are concernsd, they agree entirely with
of Burmeso specimens. The specimens from
ibed by Dr. Kis, loe. cit. are decidedly Inrger,
ave alsoa much greater extent of yelluw on the

A0 5

v and Forn

Musis icteroplera, 51
Male : Abdome
Head ; labiom
the labrum with a bre
the whole space
middle ocellus,

an

Hizdwing 36 mm.
rum, seus and ceciput brilliant metallic preen,
f the upper part of head emerald but
stentnne on either side, the clypeus, and
inkennae black, the second segmuont
mandibles sind cheeks adjoining the
t the eves wlossy black. Behind
pointed spine, and behind each eye a
gecond conical eminence not nmounting to o spine,

Prothorax metallic preen with a oolden reflex and paltehy proingscence,
especially on the posterior lobe ; beneath densely pruinosed.

Thorax brillinnt metallic green with golden or coppery reflex, the dorsum
including the antealar sinus, as far out as the humeral sutures chalky white
with pruinescence. Laterally the sutures finely black, the postero-lateral one
having 2 to 3small yellow spots which are tather obscured by pruinescence in
the adult, the ventroposterior border very narrowly yellow: beneath black
obscured by pruinescence,

Leyps black, coxae and trochanters pruinosed.

Wings uniformly rich golden vellow throughout from base to apex, with a
satiny reflex; reticulation red; pterostigma 2 mm. in length, nearly three
times as long as broad, outer border straight, nner border oblique pointed,

-
posterior border ronnded, colour deep blood-red ; nodal fndex j— ng%ls‘%i :

discoidal cell traversed 89 times ; 10-14 cubital nervures ; anal arca simple ;
Aiif arising slightly distad of the subnode ; only a single row of cells in the
space distad of the pterostigma.

Abdpmen black, sepments 1 to 4 metallic green with o bronzed or coppery
reflex on 3 and A ; serments 8, 9 and 10 obscurely metallic green, not pruinosed;
beneath black, pruinozed on sepment 1 and 8. :

Anal appendages black ; superiors rather longer than segment 140, h::rcl nle,
curving in gradually to meet at apices, broad at base, then subcylindrical and
tinally compressed and a little expanded at apices which are obtuse, Inferiors
abouf three-fourths the length of superiors, broad at base then cylindrical and
tapering to apex which is curled slightly inward and ends io 4 fine point,
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Hisfridution.  Kalaw, Chin Hills, Burma.  Type in the author's collection,
This very beautiiul insect appears to be closely related to & earashawd by the
prufneseence on dorsum of therax awd the colour of the wings ; it 13 distingunish-
el from the latter by the lirger siee, the much larger pterostipmn, the
priinosed spot on vertex amd the relatively longer abdomen, It appears to
link up the Grental with the Pabivarctic forms by the large plerostigma and
the single vow of cell following it, the former character wing common to
M. costalis and MW prafrosz.  Female unk

A

Genus Matroxa, Selys (1855).

Selys, Syn. Cal, p. 17 (1853} ; 1d. Mon, Cal. p. 32 (1854}
Cat. Od p. 100 (1800) ; Will. Proc, U, &5, Nat. Muos. vob
waviid, p. 170 1 Ris, Suppl. Eot. No, v, pp. 5-8 [106) ; Mune,
Mem. Amer, B soe, Mo, 3, p.dd (19149).

ed and globular;
I, slim, numerons
» fdepressed at end
5 long, very broad,
e anal field, opague in
=, reticulated  ereamy
ace reticulated with 2
jzal in lepgth to
:x, LA bilureated
ng a branch 1; great numbers: of
¢ alightly or well proximad of the subnode ;
afterits origin | node situated nearer base of

actors of
lat,

ines ¢ abdomen
abg body colouri
mded, reticu
s0Xes | plercali

white one in all wings of the fer
rows of eells; discoidal cell tr
meddia ]
shortly

. elinensis. Genotype S, dasilaris basilaris

Selys.

Lrstribulion, Assam, Burma, Siam, Toukin
Sonth China.  Breeds in montane streams, habi
to those of Cufopferpy to which the renas is related, Great variabiliry is
exhibited in forms from different localities, so that it would appear that there
are but one or two spegies with a number of subapecies or races, One species
and one subspecies are known from within Indian limits.

an, Annam aod North and
fthe imago closely similar

Mairona basilsris basilaris Selyvs | 1833).

Matrona basilaris Sclys, Syn. Cal. p, 17 (1853) ; 14, Mon. Cal. p. 33 (1854);
Kirby, Cat, Odon, p. 100 (18M) ; Laid. Rec, Ind. Mus, vol. xill, pp.
2820 (1017) ; Selys, Cpts. Rend. Sce. Ent. Belg, vil, p. 5 (sep) (18858);
MacLach, Ann. Mag. Nat. Hist. (6) 17, p. 370 (1806) ; Kirby, ibid. (7)
5, p. 556 (1900) ; Mart. Mission Fepie, p, 15 (1904) : Bart, Ann. Mus,
f:{,?j:l!djﬁt'nﬂ. St. Pet. 17, p. 3 (1913) ; Ris. Suppl. Eot. No. v, p. 6

Calopleryx basitaris Walk. List. Ins, Neur. B, M. iv, p. 601 (1853).

Male. Abdomen 42-55 mm. Hindwing 36-42 mm.

Head : lablum blick, the lateral lobes paler or brownish labrem and
anteclypeus steely blue ] postelyvpeus brilltant bluish green metallie, rest of
FL'?I‘I dark gresn metallic; sntennas black ; eves dark brown above, paler
helow,

Protherax and thorax metallic emerald green with a bluish reflex on dorsum,
the humeral and antero-lateral sutures black, the postero-lateral suture and the
posterior ventral border of metepimeron bright yellow as also the underneath
of thorax which is spotted with black. (In a male from Tookin the underneath
of thorax and postero-lateral suture are entirely black bul there is a lopglsh
streak bordering the lower part of metepimeron yvellow),

Wings rounded at apices, vety broad, varying from a dark brown to blackish
steely blue according to nge, the cuter fifth of forewings comparatively hyaline
bt the nerviures in this part all framed in opague brown ; reticulation and
DETVITES 'lllgl“flfﬂg costi black butb the transverse nervures for o variable



MM JOURNAL, BOMBAY NATURAL HIST. SQCIETY, Vol. XXXIIL

distance from base, ustally up to o short distance distad of the node bluish
white (‘I'his part of tlu'f wing viewed horlzontally looks gquite milky or bluish
white) ; nodal index, 1:2 r::“:: :%2, tiseoidul cell traversed 18 fo 25 times:
26-28 cubital nervures ; A6 arising: well proximad of the suboode ; basal
{median) space taversed by 2 rows of cells, often in o network or with 10=12
traversing nervures ; anal aren complex, filled with o very close nétwork of
pervires ; the undersid in ilar but differing by the shorter extent of
bBlulsh-white transverse nery b wsunily Jdo pot extend as far as the
node.

Abdomen bii

i on dorsum, black below,
it hase, then subeylindrieal, finally
at a little Leyond their middle,
yines ; inferiors about twoethirds
wn eylindrical as far as apex which is

y .

t length, Anely spine

tal ends of hind femora brown.,

Abdomen 50-
several

= mim.
as [ollows,—labinm, bases of
it of antennae and labrum bright
Ith n basal line and medio-basal
f thorax of greater extent and
e colour ; uoderside of thorax
of segments 3 to 10 vellowish
seoment 1 slichtly metallic :
¢ in g robust apical spine,
te teeth on either side ns in
ted, brown.,  Wings mniferm duoll dark

mandibles, outer s
vellow, the latter b

lomen with the side
ather dull brown,
segment 10 with a well ] (lorsal keel end
and with a small tubercle surmounted with minu
Iestalis,  Anal appendages short, poit
brown; the bluish-white transverse nervures barely evident, the npiuar\ of fore-
wingz moch as in the male; in all wings & moderntely large creamy white
pterostigma traversed by a variable number of nervires (In a speclimen from
the Chin Hills, this varies from 275 to 3 mm, in length but in othérs it may be
nslarge as 5 mm.)] The milky-white or biuish-white transverse reticulnation
i5 nlso very variable, being hardly evident in some but as well marked asin the
male in others,

Vulvar scale robust, vellowish or pale brown, extending nearly to end of
abdomen.

Distribation, The tvpe, o male in the British Museuwin, is from Sylhet but
the species extends as far as Formosa and Shanghai 1t has also been reported
from Tibet, Burma, Chin Hills, Haioan and Tonkin.

Malrona basilarls nigripecius, Selys (1879),

Aatrona basilaris, race wigripecins Selys, Bull, Acad, Belg. (2) =xlvii,
p. 355 (1579) ; Kirby, Cat. Odon, p. 100 (1800) ; Will. Proc, U. 5. Nat.
Mus, vol. xxviii, p. 187 (1904) ; Ris. Suppl, Ent, No. V, p, 7 (1016) 1
Laid. Rec. Ind. Mus. vol. xiii, p. 28 and 29 (1917) ; Fras. ibid. vol,
xvi, pp. 463-464, PL xxxv, fig. 1 and Pl xxxvii, fig. 1 (1919),

Male. Abdomen 52-5 mm. Hindwing 35-40 mm.

Closely similar to M, basilaris but differing in several importanl characters,
g0 that it seems preferable to treat it as a distinct species. Mr. Bainbrigpe
Fletcher has sent me a fine series from Shillong, in the Khasia Hills, Assam
from where the tvpe came, and a comparizon of these with dasi/aris reveals the
following differcoces, —Wings uniformly dark as far as the apices including the
forewing ; in some adnoltsthe whole wing is of a magnificent steely dark bronzed
or dark bleish metallic, the pleating of the wings showing this off to fine
advautage ; the bloish-white nervares on the basal half of the wings are not
nearly as pronounced as in dasilaris ; the plerostigmain the female is consider-
ably smaller and more variable, forewing 1°75 to 2 mm. hindwieg (-75 to 1:25
mm ; labium with lateral lobes dark and middle lobe entively black ; labrum
of female with a small spot of yellow on either side, otherwize black ; underside
of thorax entirely black, as is also the postero-lateral suture and that pert of the
metepimercn which is yellow in bdasifaris ; abdomen of male a much more
gﬂ?ﬂt metallic emerald green., Fewale. Abdomen 43-53 mm, Hindwing

mni,
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Type, o mnle in the Selvsinn collection.

Distribution, Whasia Hills, Assnm and Upper Burma for which latter place
Belvs rives, —Pueopuli, i , aml Leito, In Seplember. 1 am indebted to
Mr. Bainbrigee Cletcher for the following notes,—' Commen in Shillong
throughout August, sexes in about equal numbers, A female was seen oviposit-
imp in fower ‘Front Lake at the Froit Gordens, Flapping along, settliog on
recds and  oros Sat on stem well shove water and palpated it with
ovipositor. Always as o rale found along streams, o0 this was rather remark-
able, as the lake iz so open (but has three streams flowing through it). Another
female seen ovipositing  below water level, abdeomen about two-thirds below
water, Bases of wings of males bloish grey, very noticeable in flight, A male
seen sittioe on a pateh of damp sand ot edge of stream, a female passed over
and the male elevated the end of abdomen like n Pierid and half opened it
wings at the same tine but female took no notice and flew off and settled on a
twig. Themale then followed and setfled on atwig near her, but pothing
ocenrred.  Two males were seen sportine over stream, fying ap and down for
a distance of about 20 yards, doing this for a loog time, Oecurs usually over
tiny swift strenms, vsually clear pebbly streams, never over stagnant woter
except as mentioned above, Flies for only a short distance nrule.' Thus
s are very similir to those of Calogferyr 1o which genus these insects
3 lated, The Ilntest date on which the insect was seen by
Mr. Fletcher was 18th Qctober,

Subfamily CALIFHINAE sublam. nov.,

Head transversely elongate; sves hemispherical, tumid behind ; occiput
strongly ridged at its hinder border ; labium notched deeply and narrowly for
about onc-third its length, lateral lobes shorter than middle lobe ; face sloping
to vertex ; epistome not projecting.

Thorax robust, elongate, mesothoracie triangle absent ; abdomen cylindri-
cal, comparatively short, but longer than wings in both sexes ; legs long, hind
fernora extending to beyond middle of segment 2, slim, spines long and hair-
lite. Wings long and varrow, apices rounded, reticulation moderalely close,
tetragonal in type; petiolation marked, extending nearly to level of arc;
discoidal cell elongate, convex costalward, broadening gradually distad, outer
end ohliqoe, about half the length of medinn space which is entire ; antenadal
pervitres numerons, costal and subeostal series coinciding, no primary anteno-
tlals ; are situated between the 4th and 5th or 6th and 7th antenodals, obligue,
not angulated ; sectors of arc arising from its middle, separated at origin ; A7
shortly after its origin confluent for a long distance with the radivs, especially in
the hindwing ; L& arising from this confluence; Cwdi and fiv-- v forked, the
latter pectinate ; no intercalated sectors between Cudi and /4 and only asingle
row of cells between the latter and hinder border of wing, so that the anal
field scarcely exists and is very simple ; intercalated sectors between AL4 and
Cuii and belween the remaining principal seclors at apical half of wing ; node
situate well proximad of middle of wing ; pterostigma present in all wings of
both sexes. Anal appendages closely resembling those of the Agrionine but
the inferiors deeply bilurcate at apex ; segment 10 not keeled | ovipositor
robiist.

Distribuiion. Tibet, Soth-western China, Bengal, Nepal and Assam.

Genus CALIFHARA Selys (1854,

Caliphaca Selys, Add. Syn. Cal. Brll, Acad. Belg. (2) vii, p. 430 (1859);
Will. Proe. U1, 5. Nat. Mus. vol, xxvili, p. 167 (1904) ; Laid. Rec.
Ind., Mus. vol.  Pe 30 (1917) 3 Munz, Mem, Amer. Ent. Soc. No.
3, p. 46 (1918 ; Kirby, Cat. Odon. p. 108 (1590},
Notholestes McLach, Ent, Month., Mag, xxiv, p. 31 (1887) ; Kirby, Cat.
Odon. p. 111, (18690) ; McLach, Aon. Map. Nat. His. [6), Neo. 71,
xlvi (1506).

Charucters of the subfamily ; wings hyaline, tinted in adults ;. pterostigma
about twice as long as broad, oblique at both ends ; A arlsing far distad of
the suboode ; cubital nervares namerous but far less than in the Agrioninae,
usually 4to 6 in oumber ; disceidal cell traversed once ip all wings ; 1 or 2
intercalated sectors between Cwif and A4 but none between Cuif and Jf.A4,
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fstribudion. "Phat of the sublamily, position of the enus 15 obscure
and must remalo so until the 1 discovered, On tha whole | i
dizpozed to place it near the e ceount of its mmetullic colouring,
the shape ol the labiom and , the confiuence of A with the
radivs and the short pterosti } the extremely simpla
anul field, the extraorlin: s indd the comparatively
short abdome e | scem to indicate a
relationship with the renus fonslip which is however morg
thin o We are [ac g5 to whether this insect is
H & i more modern insect
uin the breadth of 2he wings Its to be
antenodal pervure are no longer apparent,

which hus undercone great re
toted that the archaic prinary

t-confusa Selvs | LS50,
"t st Selvs, Addd, Syn. Cal, Bull, Acad, Belg. (2) vii, p. 440
. .-;.-_-.-_| - _' .- [{(':.‘. !:'.I’",, :":“!‘-. e |. !i'ri'il

tiv, p. 32 (1887) ¢ Kirby,
mth. Mag. (6) xvii, p. 371
L S0 1DIT].

. Hist, (0 Koo 71xvi; (188967 .

=3 coppery ; elypens brilliant
metallic coppery wit idifiles, adjacent
poriinhs of cheelis o - ¥ 1 ¥ Huw 3 rest of head
dark blackizh bro 5 low (Teperal forms have the

upper surface of head metallic green or peacock blue). Eyes brown above,
paler olivaceous below.

Prothorax and thorax metallic coppery green with a crimson or zold reflex in
some lights (metallic emerald green in tenerals), the sides along ventral border,
and the whole of metepimeron save a il ngular area at its middle bright
yellow ; beneath thorax yellow. Middorsal earing and the humeral and antero-
lateral sutures narrowly black.

Legs black, coxae and trochanters bright yellow.

(/.-;m".‘.‘-‘ S

Fic. 2
Wings of Caliphaca confuse Selys, 4 (= 3)

Wings nniformly pale chlorine yellow, hyaline (untinted in tenerals) ; pteros
stigma reddish brown, covering 1} to 2 cells (pale brown in tenerals) :
venation us for the genus | the second basal antenodal often incomplete ; nodal
index— Z-1615-25 ° 28171728

27-14:12-76" 25-1514-25" 4

Abdomen dull coppery metallic in adults, brilllant metallic emerald green in
:::I:IHRTS; segments 5 to 10 proiposed white on dorsum in the adult, black

meath.
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appendages black ; superiors curving in forcipate-like to pearly meel
it apices, outer borders coarsely ined, tumid ut base as seen [rom  the
dide, then subeylindrical and with hed keel on dorsum extending
d and rounded. Inferior
5, flattened, tapering

=
=z

e-fourths the length of
; Iy to apex w is lated jn at oo i s gsoa robust pointed
spine ; on the inner bomnd sepond and equally robust spine situated ne far
from opex as its own le 1 50 that the apex of appendage nppears Lo be
deeply bifurcate,

Female. Abdomen 34-37 mm. Hindwing

31-32 mm.

1ilar to the male
for sexiul differences ; the nodal i illy elightly higher and
specimens taken are more metallic emerald green than coppery,
& fdualtg appear to be searce, Anal '.L].IE.H.':'ldilj..{ a5 short, conical,

I'he femeale hasnot hitherto Been described but is exactly i

allowin
the maj
this only beca
pointed, brow

Vulear scale very robust, extending to extreme end of abdomen, brown.
Lhistri he genus,  Mr. Bai re Fleteher has fonnd this
species co yin S 600 [, duri d June, apd [ have found it

It breeds in small
d hill-sides and the
ring the stream, or if
ess of the brooks and
e Lo dredee up any
attempts to discover them.
two traversinp nervures to the

ct at 3,000-5,000 [t. in May
&5 on steep, heav

in colonie
meatdering throus
Its are found perched on ferns or s ovel
teneral, hiding up in scrub jungle nea Thesh
the dense grass growing in their bollom: made
larvae although I spe neflec

: it some lnne m
McLachlan's comsimilis differs caly by havis
discoidal cells and their tenerality,

{ To be condinned,)
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Tovex, Bommay Nat, Hisr, Soc,

A SPRING 1IN THE TUCKATOO RANGE, LORA RIVER, LOOKING DOWNSTHREAM
g.000 fi.

; ; : : Haunts of the Magpie, ‘Sparrows, Bec-caters, Pled
Hauntzol the Chukor, 1'\.L'L'-."-1’.'t‘. Desert Lark, Pied Chat, Sl RiER Chats - Rinphshars. ole.
Orphean Warbler, White-throat, Rufous Shrike, cte,

In the higher range in the backgroumd, XNuthatches,
Kestrel, Golden Eagle, Bearded Vulture and Ravens
AT,



Jourx. Bomsay Nat. Hisr, Soc, )
PLNTE: 11

Nest of the Himalavan Golden Eagle (Aqula chry-
spefus daphans) in o Juniper tree on a clifl face,
Tuckaton Range. E

g . I

Nest and Eggs of Hume's Crested Lark (Galerida
cristala g,

™ —al
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the liff face, and watching, saw them return,  With excited cries they flew to
the upper corner, so fecling certain’ that o nest was there, [ climbed up in an
endeavour Lo find it. The ascent was more difficult than it bad appeared to be,
The cliff, after a rise of about 1530 feet, barely receded 15 feet. The cave was
about 4 feet deep and about 30 feet high, domed and backed with crumbling
lime-stone, and upin the corner where the arch and wall met, in a small eleft
was o fair sized pest of sticks and twigs, in which was one young nearly ready
to fly. Unfortunately it was impossible (o reach this nest without a ladder and
so it had to be left.  On the ground below were two  dead young, the bases of
their primarics still in the sheath, covered with vicious little red ants, and as 1
could not manage to get vid of these latter 1 had to leave the hodies where they
were, A second nest was in the same cliff face of the * Marachak Tangi®, and
Wi L'~|1I:L];|_H' impoz=ible 1o wet of o account of the nature of the ol ancd the
position of the cave. Yet oter nesl was found in June in a ' Tangi' at Zinrat,
Thizs bird al with the Raven scem to be resident here. “This record
extends Lhe Dreeding range as hitherto recorded. The elevation was about
8,000 feet.

4. Sitla neomayer {eplronois  The Turkestan Rock-Muthatch.

This Muthatel is Lo be met almost anywhere in the hills around Quelta, and
knowledge of its presence is forced cn by its chattering, though pleasing
call. Itis nlively little bird and ext inarily active on its legs, climbing
almost any rock face, however perpendicular and precipitons, in search of food,

The first nest I found, wa: the 21t of April and it held a cluteh of four
egos, of which two were nnforfunately broken in getting them out.,  Many nests
subsequently found, were either deserted, with young or only partly built, A
few pests had deard birds in them. The Dreeding senson is an early one, the
first nesl being found towards the latter part of February, whilst the last nest
was taken cpo the 6th of June.

The azsts are all built inzide small clefls of the rocks, but outside the actual
hole in which the nests are placed, the birds build most extraordinary structures
of ¢lay, shaped much like o woman's breast. In some cases these are COT Para=
tively small, a foot in diameter and sticking out of the face of the cliff for about
gix inches, The point of this mud entrance is sometimes prolonged in the
shape of & cone, at the end of which is the actual catrapce hale, being about
onea and & half inches in diameter. In other instances the clay portion maoy
cover a% much as three square feet and in theze instance the breast work is
geterally built over the entrance to a cleft which is rather larger than usual.

" The nest itselfl is made of [or, often that of the Mouse Hare, to which is
added @ thick lining of feathers. Feathers and other bright objects are also
sometimes stuck into the clay outside, which when dry and set, is very hard,

The eggs differ from those of most Nuthatehes in being larger, much more
glozsy and more sparsely and boldly spotted with red.

L

5. Trochalopterum lineatum zimrefensis. The Baluchistan Streaked Laughing
Thrush.

This bird is fairly common and resident in the higher bush-covered slopes of
the hills, only moving down when the cold 15 more intense than usual, when it
comes right into the Quetta gardens. It breeds freely at Ziarat and on the
Zurghum slopes.

I found a new neston the 17th of May, in o fair sized leafy bush at the head
of the ! Marachak Tangi’', and on visiting it a week later, I shot the bird off
the nest aod secured a clutch of four fresh =ggs. The nest was a massive
strocture of fibrous material and bulbous plant stems, lHned with fine groass
stems and hair, and placed about 4 {6, hizh, in a green thornless bush, The
diameter of the inside cup was nearly 3inches, and iis depth about 2 inches.
The thickuess of the walls of the nest was approximately 2 ivches. The epgs
are similar to those of the better known race & 1. Hoealwan, fairly broad ovals,
very glossy and close in texture, and in colour a beaotiful sea-green when fresh.
They fade considerably after being blown,

fi. Molpesies leucotis. The White-eared Balbul.
The only member of its order in the Quetta Valley ; resident and fairly com-
mon, frequenting gardens and orchards, It eommences nesting in April and
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continnes i mid-Tone, laving three comparatively small eges of o pale pink
colour, murked but not boldly, with reddish-brown, with secondary markings
of pale lilae or mky-parple,

7. Uippolais rama. Sykes’ Tree Warbler.

This little warbler, hrst diseovered to be n common breeding bird about
Chuettn by General Bethom in 1300, is just as common in the present tln}',
Practically every orchard nnd every garden of the Quettn Valley has a certain
number of these little bicds breeding in them, aml wherever there are any
tnmarizk or rose bushes, it is sure to be found,

The breeding season starts about the end of April and closes mid-June.
Dmaring: this period these birds are gregarious, and once a coluny is located,
many nests may be found in a small 1, & couple of nests are often in a gingle
bugh,  The nest s o neat compact littlé eup on a framework of grass. The
sides, nearly an inch thick, are built of grass, bits of rotten bark, hair, string ur
any other =oft material 3 the insi i with fine grass stems, feathers aped
cup is nearly 2 inches and the depth is

cotton, The diameter of the
about an inch 1'n-half,

Some are pale-lilac whilst

sings are spots and smoll blotches of black
e inky-grey, while in others they are bold
ines of the same colour, with the same secondary

13 a whole the eggs are remarkably handsome. Four is the usnnl
¢luteh, though on one occasion o clateh of five was found.

8. Hippolais langulda, Upecher's Warbler,

Though very little has hitherto been recorded about this warbler or its
intercsting habits, in Baluchistan I have found it far from uncommon upon the
gtunted, bush coversd, stony hilisides of the Ouetta Valley. 1t a rather silent
bird and in consequence its presence is often overlooked or il seen, it is mistaken
for the prévious bird. It 15 a much later breeder than any of the other
warblers, the earliest date a nest was found was the 15th of May, and I was
very unfortunate io beipg able tu find but four nests which contained egps,
One of these contaived an addled egy with two youngr ones ) anolher epg was
taken from a nest which was deserted after it was first found, no more cEEs
Leing luid, and the other two nests contained two, and three eges respectively.

The birds are very shy, and we found that they deserted their nestz on the
sligsfitest provocation whether the eggs were laid or not, J

The nest itzelf is a neat little cop made principally with grass, the lining
heing of fine grass stems, whilst the outside is well plastered and matted with
cobweb. The nest is generally placed in small close-growing branches of
stunted thorny bushes.

The eggs are moderately long ovals slightly pointed at one end, the groun:
colour iz a pale pinkish-purple, sparsely murked with fairly bold blotches and
dots of black. The shell is fine and very fragile and slightly glossy.

9, Sylvia hortensis cragsirostris.  The Eastern Orphean Warbler.

The bird, as [ar ng my observations go, appears to be confined to certain
loealities only in the hills, where there 15 a [air amount of bush and not too far
from water, thoogh they are sometimes met with in very arid regions,

Generally speaking in the better watered and bushed localities these hirds
are fairly common, When I first noticed these birds, 1 was not certain to what
species they belonged, so to make certain | shol one ag it Aew out of a bush,
and on examination, saw that 1 had obtained o specimen of a Swloia forfensis
crassirostris. | at once searched for its nest, which was found near the top of
the bush from which it had Bown. It coutained three incubated eges.

The carliczt date on which a nest wos found was the 9th of May after which
many more nests were found, the last being taken on the Oth of June, The
nest is & neat cup of grass bents and dead leaves of bulbous plants, and is well
lined with fine grass stems,

They are generaily built among the small branches of wild Sage bushes and
are secured to them with cobwebs,

In shape the eggs are loog ovals, slightly compressed at ooe end, The
texture of the shell 15 close with little or oo gloss.
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The colour is o very pale bleigh-rrey and even this is only noticeable when
the egys are placed aguinst or amongst really white eggs. The markings which
are mostly at the large end with a few spots and specks seatlered over the restof
the egr, are olive amd purplish-lrown, with secondary markings of pale lilac,

10, Sylvia alihea. Hume's Lesser Whitethroat .

In the spring of this vear ( 1125), 1 noticed a large number of warblers, which
thongh similay to the Orphean, were smaller, 1 took them to be Whitethroats,
but Jdid pmot shoot any. On the 10th of May, however, three nests were found
anil o bird shotoff ooe of them, which on identification proved to e Hume's
Lesser Whitethroat, Nests were found up to the 7th June,

The nests are fuifly veat structures, cup-shaped and made of sirips of leaves
of bulbous plants and lined with fine grass stems and hair.

They are placed either in wild Sage or In low thorny bushes, never in a fork;
but always suspended between the apright and growing branches,, When
disturbed off the nest the bird skulks away. A new oest is often deserted if
looked at.

The eggs three or four in number, are faicly broad ovals with a slight gloss
but not viery close texture, The ground eclour is o pale grey, while or creamy,
marked And streaked with brown and pale alive, with secondary markings of
inkv-purple. The markings arve sealtered over the epe but have a tendency

furm &cap or zone at the large end.  In some eges the markings are small,

I v iare bold aod bandsome,
er a low, pleasing song when' heard from a distance; but
when cloge there is o harsh raltle discernible through its softer tones.

11,  Acanthoppeusie nitidus nilidss, The Green Willow Warbler,

A L-q;-'ql_'.:-.\ of 2 ons ago a iamily party of a0 1ttle Warblers were found in
wammall, fairly well wooded valiey inthe ® Maorachak Reserve' feeding young
fledelings that could just fiv, Though & thorough search was made no nest
could be found. This season (1828) during the Jatter part of May, a nest with
three fresh eggs was found in the same locality, the parent bird being fAushed
and identified.

The nest was & large loozely put-together ball of grass and dry moss and
lined with fine grass stems and hair, aod placed amongst the jumbled and
bush-overgrown roots of a Juniper,

The three egps were fresh, and the volks showed clearly through them,
imparting & beautiful pale pink colour to the egps. When blown they were
pure white, slightly glossy, and of none too close a texture.

The average measurement of the three eggs is 16°7 wm, by 12°3 mm.

12, Scolocerca inquieta striata.  The Streaked Scrub Warbler.

This little Warbler s common all round Quetta and affects the low thorny
shrub that is to be found both in the valleys and on the hillsides in Summer,
Its call is like the squeaking of mice, and it is a very restless little bird, continu-
ally moving about and jerking its tail over its heal,

Several nests found were either deserted, or contained dead voung, ‘They are
well kunown and no description is pecessary, but it is interesting to note that in
one nest found on the §th of June, there were three Warbler's and one Cuckoo's
e, nnd in another nest which was deserted, contained three of the foster's
eges (one broken) and a broken Cuckoo's egg | in o third found on 24th of May
three foster’s and two Cuckoos, ig a fourth nest found on the 31st of May there
was a well fedged young Cuckoo being fed by the little Warblers, this was
taken and kept in captivity for two months when it died. The Cackoo in each
case was Crenlfus canorns feleplonns.

13. Lanjus vittalus. ‘The Bay-backed Shrike.

In Summer this Shrike is fabrly comumon in the hills around Quetta: bat only
frequents certain tracts of the hillsides and does not encroach oo the haunts of
Lanins phenicnroides.

The nests are placed in thorny trees and are of the usual lvpe,

14, Lanius cristatus phaenicaroides,  The Buious Shrike.

This bird i common in certain localities in the hills but not in the Quetta
Valley itself, Itfrequents open billsides, scantily covered with bushes, and
its presence is always known by its poisy call,

17
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The nest i= a well bullt one, a [rame work of sticks and twigs the walls being
built of grasgs, fibre aond fine fexible twigs, well Jlined with soft grass It is
1_.1;\.¢:-|J in thorny bushes at no great height from the ground.

The eges are broad ovals; elose m textare and faivly glossy, In colour they
are (1) o beantiful galmon pink, (2) a pale stony-drab,  The markings form an
irregular wone at the large end, amd are pale brown with underining clouds
of inky-purple.

The average measurement of 20 coes 15 M5 omm, by 16°2 mm, Asarole
four to five emes are laid but sometime v assix,  The birds commence
to Iay in Apnl and epes may be found as late as the middle of Juane.

15, Lanluz schach ervthrooslos.  The Holous

This Shrike is very plentiful in the (]
orchard and o n, lis nesting hnb
described. One thing however 13 desg ¢ of mention,

There 5 a heavy toll of Sparrows et by the Shrikes, just about the
time whoen their ewn young and the dedpling Sparrows ready Lo Hy.
The method by which the young Sparrows are done to deith by the parent
Shrikes is peither quick nor businesslike, snd the vofortunale  vietims are
submitted fo much needless torture belore Leing killed. This ts how the
ghastly work is done : o youuy Sparrow on belng cavght is iovariably held
pinned to the ground by the old Shrike, aod the fledeline Shrikes collect round
ina close cordon, and a big din is set up to keep off the frantic parents of
the victing and while this is going on, the drea work proceeds.

The murderons Shrikes set to work sud Iof ssion of sharp pecks at
the Sparrow’s head, and in s hopeless seate geles and squeaks in
despair and terror. This bloody argy brings forth o chiorus of approval from
the feathered butehers, and the brutal onslaught is continned till the Sparrow
maimed, ex! ted and spent, eventoally sucenmbs, One would think that
the ravepons appetite of the young Shrikes wouid be glutted on the defunct
fledzling, but such is not the ease, =ad it is a surprising fact that enly the brain
and odd parts here and there are eaten, the rest belng left to find its end
as o dainty morsel for some scavenger bird.

backerd Shrike. 4
tta Valley and is to be found In every
are too well known and need not be

16. Muscicapn sfelafa neumannl. The Eastern Spotted Flveatcher,

This is the ooly Flycatcher that 1 have found breeding in the Quetta
Valley and it must be coosidered a rare bird. There is o specimen in the
MeMahoo Museum obtpined at Nuskhi in May, and 1 have seen a few
birds in April and May in the hills around Quetta where there are a few large
trees and water,

On the 18th of May, 1926, a nest was found built in a ereviee in a ' Tangi !
from which three expgs were obtained, the bird being identified as the Eastern
Flyeatcher. The * Tangi ' was at an clevation of some 6,000 feet the nest
was buoilt of grass roots and dried mess lioed with fine grass and mosy
roots.

The three egpes are moderate ovals slightly glossy and close in texture. In
colour they are a pale green marked with brownish-red. The markings being
spread over the whole surface, giving the egg o darker grecnish appeatance,
The three eges average 1928 mm. by 140 mm.

17. Saxicolca caprata hicolor, The Common Pied Bush Chat.

This is a very common Summer visitor in the Qnetta Valley arriving. late in
Spring and frequenting the open spaces near orchards. The breeding senson
is late, no birds nesting till May, although the male bird, who helps build the
nest, is in full song before nesting operations commence. They continue to lay
till mid-June. i

The nests are built in varions places, holes in walls, under bushes
banks of nullahs, and even in the holes in the * Lareses *,

"They are merely pads of wool and horse-hair, intermixed with fibrous materials
and lined with horse-hair. '

The eggs three to five in oumber, are broad ovals and slightly glossy, In

colour they are pale greenish-blue marked with brownish-red,
the form of a zone at the Iarge end. generally in

They average 17°2 mm, by 13'8 mm.

, in the
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15, (Enaothe pleata,  "oe Pied Chut.

This Chat is very common in the Quetta Valley, and iz to be found wher-
ever there ate banks, fallow fields, broken and tumbled-down buildings, It is
also met with i the hills up to about 5,000 feet.

L the breeding season Apnil to Juue the cock bird has & fine song and shows
off his black and white plumage to advantage while dancing belore his mate;

The nests are pads, or low saucers, with no definite cup, of various
iwaterindz, such as grass feathers, wool tow, and bits of rag, lined with hair and
wool, T I | in holes in banks, walls, houses, under rocks and in piles

af il 5§ ths of * }

ks,
karezes ',
oy, are pale blue, marked with reddish-hrown
ire broad ovals and have aslight gloss, 50
eres averape XA Tmm. by 1502 mm.

14, (Enanthe melanoleucn melanolencs.  Barnes'

This Chat iz by no means common in the Ok Valley being found only in
the drv low foot hills, at an elevation of about 6,000 fect, and its nests are very
difficalt to-find it is & very shy bird.

nest found in May, which was placed under & small heap of stones, was

cer of sticks, Abrous plant stems, prass and hair.
, Ove in number, nve [nirly Lbroad ovals slightly glossy, and of a
than i% usnal in Chats' epgs. Marked chiefly at the large end inthe
form of a zone with brick-red spots.  Average 205 mm. by 154 mm.

20), (Enanthe isabellioa, The Isabelline Chat,

This iz oneof the very common birds of the Ouettd Valley, arriviog early
in Februa wod leaving in October. Though this bird is so common ils nests
are very difficult to find, till the young are hatched, when the excitement of the
parent birds and the numerous 100t marks near the nesting hole gives it away.

The site chosen for a nest is generally a Rat's or discarded Bee-cater's hole.
When built in the latter it is fairly easy to dig out, but when in a Rat's hole the
chaneces of ever 1'.:—.'L|_'hi::|5:\1 the nest iz very remote uwing to the numerous branch
diversions in the burrow.

The nest is a shallow saucer made of wonl, grass stems, tow, feathers and
bits of string and rag, lined with hair and wool., The eggs are from four o five
in number, broad ovals, pale blue in colour and moderately glossy. An
1] ey having a very few reddish-brown spots, The average of four-
g8 219 mm. by 16:7 mm.

v seen the nuptial dizplay of wvarious birds bul that of thizs Chat is,
I think the miost remarkable, With drooping wings and outspread tail the
male approaches the ohiect of his affections, nttering the whole while a pleasant
whistle. When within a foot or so of her, he rises about 18 inches off the ground
and Autters in a rapid oscillating motion in front of her, only the black and
white of his plumage being visible against the drab coloured earth.  After this
performance he alights near ber and steats round with outspread wings and
tail, singing gaily all the time. He then shoots up into the air, hovers and
performs aerial stunts, pouring forth his song the while, Gradually his
song becomes disjointed and he slowly desends to earth in a spiral motion, and
on alighting, approaches his lady love with a hesitating run, both wings adroeop
and tail still outspread, chirping with satisfaction. All through this wonderful
exhibition the female takes not the slightest notice but carelessly preens her

featbers or feads.

e
tocn

Z1. (Enanthe descrti sfrogularis. Gould's Desert Chat.

In spring and Autumn this Chat is fo be'met with in fairoumbers in the low
foothills chlefly to the north-west and north of the Quetta Valley, A few pairs
remain to breed in the Ciuettn Valley itself.  The localities they frequeot in the
breeding season are in the slony wastes, which form the predominating fea-
ture of the foothills, here there are afew hardy shrubs and a sprinkling of
Camel-thorn,

A nest found on the 15th of May, from which the bird was shot and identi-
fied, was built in & hole in the bank of a dry nullah, io the type of locality
described. The nest was built of grass hair and wool, lined wilh hair and
wool.
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There were four eggs and they are a very pale blue, slightly glossy, with o
[ew Faint murkings ot the large end.
They averawe 2086 mim, by 150 mm

22, (Bnonthe ranthoprymna cheysopygin,  The Hed-tailed Chat,

Aorather rare bind breeding vunly in a few localities, and s nests are hi“'ﬂ_“’
fingd,  The site venerally chosen is a hollow in o cave or ¢lifll face ; this cavily
15 flled with small fiat pebbles and the sides of the nest are supporied Ly it
rampart of small fat stones, the nest itself being builf of grass and lined with
e prass stems.

The eges, four to five in number, are pale blue, slightly clossy and very
sparingly marked with brick-red | somectimes there are no markings at nll.

average size of eight ewpes is 2007 mm. by 138 mm.
| birds breed duriee April, May and June, my first cluteh being taken on
the 13th of April and the lust cluteh on Lhe 16th of June:

22, Phaesticurus ochrurus phenicuroides. ‘The Kashmir Redstart,

A Bummer visitor to the hills around Ounetta, where it breeds.  Two nests
were found on the 7th of June 1925, in the *Marachak Tangi® but were deserted
before any eprs were 1nid o 1 had to put my hand in them to ascertain if there
were any eces o not, belng upable to look inte thent,
was fonod in the same locality and two eggs
and the parent Lird secured.

1le ina rock and was compeosed of dried moss, roots
slen 1l a few | :
a pale blue, fairly ¢
average 18°1 mm; |

s
The two eges

2 mm.

23, Monticola solitaria transcaspia.  Hartert's Blue Rock Thrush.

T'his Thrush is to be met with both o the hills to the north of Quetta, and on
the road to Ziarat, in any localities s aler, no matter how little,
and where the surrounding coun and boulder-strewn,

About the end of May 1 observed s i of these birds nesting, and
also saw young birds being fed. A & :h soon revenled scvernl pests, but
when 1 visited them a week later they were all deserted.

On the 15th of June n west with three frésh egys was found in o narrow gorge,
he fomale at-as she left the nest.

a d=zep cup of leaves, grass and dried bulbous plant stems, well
limed with hair, and placed in a niche about 18 feet high.

The eggs are pale clear blue, two being unspotted and the third slightly so at
the larger end with pale reddish-brown. In shape they are long ovals, minutely
pitted, and having little or no gloss.

The average of the three eges is 26°9 mm. by 194 mm.

24. Fryibrospiza githaginea crassirosiris, The Eastern Desert Finch,

This is a rave bird in the Quetta Valley but breeds freely in the Pishin Valley,
making its nest among the rocks, and, I am informed, in the trenches where the
vine is cultivated.

My first nest was found at Sheik Mundah, on the ldth of May, 1924, and two
otber nests have subsequently been taken in the Quetta Valley, (on the 25th of
May, 1926), and the bird secured in both the latter instances,

As regards the first nest, as soon as the female flew off the nest, T knew that
it was not a &, edsofede which is o common round Quetta, and when the oale
bird came on the scene, my companion polnted out the difference. The pink
breast of the male and the ashy hue of the female is an ensy distinction from
A, obsofefa, and the owners of the nest were, without a doubt a pair of
E. g. crassiroslris.

The first nest was in an old deserted building, placed between two laths
going across a beam, and was a framework of thin sticks and Lwiﬁs, lined with
wool and hair. The other two were also built in a ruined building, a watch
tower, and were placed in broken patches of the crumbling mud walls, The
pests were of the same tvpe.

The eggs, forr in nuomber are broad ovals, slightly glossy, and in colour a
clenr pale blue marked with a few black spots at the Targe end.

They average 183 mm. by 149 mm.
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25,  Carduells canlceps subulatn.  The Central Asian Goldfinch,

This GaldAnel is & local miprant frequentinge the Owetta Valley in the Spring
and Autmen, and vetiving (0 the hills in Summer o breed, A few pairs,
however, remain (o breed in Cuettn itself, as two pairs of adult birds were
constantly seen i, or in the viemity of onr grarden, and in the late Spring were
soen Teeding voung, thongh we had not the lock to lueate the nest,

The nearest to Ouetts where they breed with any degree of frequency, is the
Takatu Rane, above an altitude of 8,000 fest among the Juniper covered slopes
of this and the neighbouring ranges.

ALl the summer | have seen binds there, and ahout the middle of September,
when ont shooting, large flocks of these Finches have come down to drink,

With the aid of a decoy bird, and a trap cage these Finches are easily
trapped, and they take to capitivity very well, the song of the adult males
belng similar to that of o Canary, though the notes are not so liguid. When,
however, heard from a distanee it is guite pleasing. These Finches are
regularly trapped during the migration flights, and find a ready market,

27.  Metaponia pusitia.  The Gold-fronted Finci.

This little Fineh is also common in the hills, keeping to the rocky hillsides
where a few small sinnted bushes nre scatiered her 1d there, We have not
found their vests, but while resting under some trees near the only spring of
water in the hills, have seen family partiez of seven birds or g0 come down
to drinlk.

I am nformed that they breed fresly at Elavat, but ag we have not worked in
that locality, we can record nothing further about them.

28. Rhodospiza obsoleta, Lichtenstein's Desert Finch.

Next to the Sparrow this is the commonest bird in the CQuetta Valley fn
Summer, acriving in March and leaving in September, though a few binds
remain throughout the Winter. Once the breeding season has started, ils
cheery call Prud? Pink? FPak?, s heard everywhere in Cantonments, whilst
its nests are to be found In nearly every tree, little or no attempt being made to
conceal them from view,

The nests are placed at various heights, (rom three to fifteen feet from the
ground, in forks of trees along roadsides, and in gardens. [t is a compaet cup
of woal, well felted in a slight framework of sticks and twigs. The breeding
geason is from April to July, the majority of hirds haviug two broods.

The eogs of which we bave a large series, vary greatly in size and shape,
some being long narrow ovals aod others broad ovals. The texture of the shell
is close and fine and silghtly glossy. The clutches range from five to seven,
those of five being mos! common,

The colour of the ergs is pale blue, and when fresh the yolk can be seen
through the shell, The mar ;ings, which are confined Lo the larger end, vither
in zones or caps, consists of dark brown and black spots, seratehes, and hajr-
like lines.

My largest egg is 228 mm. by 147 mm. and the smallest 155 mm. by
140 wan., whilst the average of 50 eggs is 182 mm. by 144 mm.

20. Passer domesticos indicas. The Indian House Sparrow.

Very common during the Summer, leaving the Cluetta Valley towards the end
of September. It nests in trees and holes 1o nullah banks, and only Hves up Lo
its name when found nesting among the rough thached roofs of Pathan
villages.

30, Passer montanus dilutus. The Afghan Tree sparrow.

This species too is one of the very common birds of the Quetta Valley in
Summer, and a few remain during the Winter.

It keeps principally to the orchards and plantations, where it builds the rsual
shapeless nest of grass, rags, string, ete., in the thin branches of trees, and lays
the usual type of egy.

31. Emberizn stewarti. The White-capped Bunting.

This Bunting is to bs found cn the open grass covered and scantily bushed
plateaux where it is fairly common. Its call is similar 1o that of some Warblers,
and I have often mistaken it for these.
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Towards the cod of May 1 olsierved several pairs of these birds with grassiin
their beaks, but Failed to locate their pestse On the 15th of Jane while coming
along a ridge after o day’s nesting one of these Buntings flew up at my feet
with a crv of alavm ;o on looking down, 1 saw between a stope and o stump of
wrass, aadeep cupshaped nest of gross and fibres, lined with horse-hair.  The
nest eld three partially incubated egps. The bird is o voery close sitter, for oy
fool wis abd 1ine inches from the nest when it few up, ond I must have
passed within i few fevt of the nest the previous Sunday.

32, Ptynoprogme obsoleln obsoleta, The Pale Crap Martin,

This M n is very common In certain localities in the hills and its nests aro
[ d aud soch like places, 1o the vicizity of

oht {0 and fro.

5, with o tew grass stems intermixed and

is attached to the wall of a cave or rock

& Lhree to five in number (gensrally thres), are of two types, In

re white marked with fine spots forming @ zoae at the large end, of
own, ot with fairly bold marks and spots of the same colour, In
wre moderately broad ovals, with little or no gloss,  In size they
mnk by 133 mm.

33. Hirgnda rustica rusllca. The Common Swallow,

Very abnndaot all over the Ouoetta Valley, arriving in early Spring and
leaving towards theend of October. Nearly evervy shop in Quetta, and the
huts in the villages has a nest or two, but as thess birds are supposed to bring
good luck, the ownzrs will not allow the nests to be taken,

54, Hirundo fluvicols. The Indian ClEifE Swallow.
clutch of three eges of this Swallow were brought in from Mastung, by
5/ 5ergt. A. T. Webster, L.a.5.c., who was only able to oot at one nest.  They
were built under an overhanging ledee and were compozed of mud lned with
grassand feathers.

The egers are moderate ovals, white faiotly marked with pale brown. They
average 153 mm. by 132 mm,

i

35, Hirundo daurice rafols, The BEuropean Strinted Swallow.

Thizs Swallow isthe European form and not wepafensis ; the bitd is laige
with a wing measurement of 122°5 mm. and the tail is 102 mm., the colour of
the breastis chestout and well deficed. It affects certain localities and does
not come near human habitations, keeping more to the river courses and
valleys in the hills where they are only found in pairs.

The nests ate retort-shaped, made of pellets of muel, ixed to the roof of a
eave or nnder an overhanging rock,  The needs of the nests are not nearly so
long as those of A . erpdbrogyeia, but the nests are more liberally lined
and padded with feathers.

The egzs are long ovals pure white with little or no gloss.  The average of
four ezps is 192 mm. by 140 mm.

3. Anthus sordidus decaplus. The Peraian Rock Pipit.

This Pipit is very common on the hills around Quetta, but a search for its
nests has ended in many disappointments.

It breeds in the latter half of April and in May, the nests are loose cups of
erass lined with bair and fine grass stems, and placed under bushes or clumps
of dried grass.

37. Alzmon slaudipes pallida. ‘T'he Persian Desert Lark.

This Lark is to hie met with fairly frequently in the stony wastes at the foot
of the hills. It is rather a silent and confiding bird and does not take to wing

“as willingly as G.c, magna, preferring rather to run.

Round Quetta it breeds in the localities where it is found, making an untidy
nest of grass, lined with finer grags and hair, with a few feathers intermixed,
wenerally placed under a sheltering stone.

The €gus two to four in number, are moderately long ovals, fairly glossy,
and of a pale cream almost white ground colour. 'The markings are not
pumerons, but are scattered over the whole surface being more dense at the
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large endd, They consist of reddish-brown specks and blotelies, with secondary
markings of neatral tint,
The average of four epes is 234 mm. by 17-3mm.

35,  (Galerida crlstain magna,  Hume's Crested Lark,

One of the commonest birds met with in the felds and woste: lands around
Quetta, though it also frequents the more open hillsides,

This Lark has o fine song and |s a perfect mimic, imitating ealls of varions
birds. [t sings as it soars out of sight, and continues its song till near the
gronnd. When on the ground its song finishes in a {ew disjoinfed notes.

It commences to nest towards the end of March, and continues ro do 5o as
long as there are any standing crops.

39, Calundrelln aculirosiris aculrosirls. . Hume's Shorl-toed Lark.

A resident species inhabiting the foot hills of the Quetta Valley, and more
abundant among thelow foot hills around Pishin and Khanai, where specimens
of the parent bird along with the nest and eggs weére taken in June,

The nest is of the usual Lark type, ploced among stones and small bushes,
built of grass and fibrovs stems, and lned with fine graze and hair.

Theegpes, four in number, differ from those of the Crested Lark only in size.

40. Plcus sqeamalus flavicostris. Harg

Thizs Woodpecker occasionally comes and there are two Queltn
specimens in the MeMahon Museum, It is fairly common in the higher Juniper
covered slopes of the Miangandi and Marachak Rezerves,

We have found its nests in Willow and Pistacia trees.

Though there is ample evidence that it breeds, we have been unable Lo obtain
its egras.

I have been informed by the Forest Ranger at Miangandi, that these birds
are to be seen with young towards the end of July. The nest-holes are very
common, three being {found in an area of two hundred yands square.

We have not worked this area in June and July, on account of the absence of
water and the tiring heat of the place.

This Woodpecker has a loud ringing eall, and is common at Ziarat.

bellied Green Woodpecker.

41, Merops persicus persicus.  ‘The Blue-cheelked Bee-eater,

This Bec-cater passes through Quetta early in Spring, and breeds in the
territory situated due north. The nearest to Quetta where we have found its
nest has Been Yaruin the Pishin Valley, on the 6th of July. There was a small
colony breeding in o dried-up river bed and all the nests contained yonog,

42. Merops apiaster. The Eurcpean Bee-ealer.
I observed these birds for the first time on the 16th of April, and later found
them breeding in the same localities where first seen.

43, Alcedo althis pallasii. The Central Asian Kingfisher.

This little Kingfisher is the only representative of its order in the Ouetta
Valley, and is 1o be found all along the River Lora aad in gardens where there
is enough lquid inducement for it to take up its quarters, There is'no differ-
epce in its habits from those of the Common Indian Kingfisher.

In the month of June it burrows its nests in the river banks the site of the
nest being well adverticed by the bird's droppings outside.

44, Upupa epops epops. The European Hoopoe.

Fﬂ.igy common in the Ounetta Valley where it breeds, it is a much bolder bird

than Upigae. orientalis, and 1 have seen it drive away a Raven from its nest,
which contained voung.
_ Three nests of this species were found, one had eggs on the point of hatch-
ing, and the other had full-fledged voung, and the third with two eppes, which
were left for a full cluteh. On visiting the nest five days after, it was found
deserted, 5o the two eggs were taken.

All the nests were in old buildings, where the pointing had ;éiveu away under

the roofs. They were bullt of various kinds of rubbish, and were very mal-
odorous,



B8 JOURNAL, BOMBAY NATURAL HIST. 50CIETY, Vol XXX

45, Cuculus canorous lelephonus,  The Asiatic Cuckoo,

This is the only member of its order which ogenrs in the Quetta Valley, and
it i5 not very commeon, thougeh it d in the hills to the north,
I have only obtaine s of this Cuckoo, all of which were deposited in
the nests of Soolocer striade, whilst in a third nest of this species, a
broken egy of the Cuckeo was found,  In a Fineh's (£, ghsalefa) nest, o couple
of nestlings were found, of wivich one was undoubtedly n young Cuckoo, and a
chort time aiterwards when showing the nest to a friend there was only one
voung bird in it. A week later I went to procure the ¥ Cucko gt
specimen and found it dead in the nest, Either the Fin
fraud and in dire revenge administered fa
likely, the food of a hard billed bird did no

Two eggs now in my possessi
colour, marked with blackish-b
» by 177 mm.

The Long-eared Owl.
ch, I came ae a family of five of these quaint
bout three miles from Ouetta. They were qu
& doy time. The place where I found them was in a
g Poplars, Popuins albe, an extension of the Spinney.
are ral old Magpie’s nests in this ares thern looked
decidedly as if it had been used by the Owls for ne puUrposes,
That they breed in Baluchistan there i3 not the 5 t doubt,
conficmation of thiz statement must pend the Anding of an awtibenti

egrrs.

L=

and one o

the
and

47. Oins brocei. “The Striated Scops Owl.

Fairly common in certain localities round Quetta. On the 16th of April 1925,
1 flnshed a bird ont of & hele in a ' Sticky Plum * tree in the Miangandi Reserve
Forest. Omn enlarcing the hole 1 found one egg, the bird meanwhile sat close
by and when shot, a7 egir was extracted from the eviduct, The bird has been
identified, and I now in the MeMahon Museum,

Phe ez was laid on & few rotting chips and no proper nest was made. The
ege taken from the pest was slightly rlossy, but the one out of the oviduct was
chalky. They are broad ovals, almoest spherical, and measure 324 mm, by
275 mm,

14, Carine brama torayensis.  The Baluchistan Spotted Owlet.
This is the commonest Owl in the Quetta Valley, and its habits in no way
differ from the rest of its family.

49, Agyplos monachus. The Ciuereons Vulture.

This larze Vulture is to be met with in the high and rugged portion of the
district, often coming within the Cantonment limits to feed around the refuse
heaps and on carrion.  Oc the eround its movements are very sluggish and it
rises with great difficulty, as is common with all members of this family, but
opce on the wing it is very graceful.

Once while watching a Markhor trail in the hills 1 onserved this beating along
the eliff face : there was never a movement of its stiff outspread wings and the
air sang throngh the end primaries with the same tone as through the stays of
an neroplane,

“Phree nests of this species were found this season (1825), all on Juniper trees
growing in a deep gorze of the Takatu Hange. Of these onenest was comparg-
tively easy to ret at bit the others most difficult,

The second nest was located after we had climbed the summit of Takatn,
11,375 feet, and were working along the ridge which separates Marachak
Reserve [rom Burra-Marachak, which is a very steep valley with almost per-
pendicular sides of erumbling limestone and voleanie rock.

The nest was about 2,000 feet from the bottom, and the climb down was the
worst 1 have ever attempted. My companion and 1, witha Brahuie shepherd,
climbed down the cliff—more of aslide than a climb—but however | reached the
pest [ do not know and 1 am upable altogether to describe the last little bit.
The nest was in front of me and that was all 1 worrled about, and at last we

managed to get downo to it.
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(O elimbing the tree, which was on the brink of a deep rocky gully, and
reaching the nest, I found 1 could just touch the egrr as 1 stooud with my fout ot
the base of the nest, and eventually | had to seramble on to the pest itself to
secure the erw,

The nest was whuge structure of sticks, built and added 1o for many years,
ed with raws and sking it we by and had a mest offensive smell. In

v it mensiired more than &% leat the base (o the top, and about five
fest 1 dinmeter. The nest proper wos a platform and the exg was laul on

SOMTE TS,
On gecuring the exp |
again, I follows in
zilled by a boulder d:
Twite on the way
reached the top,
and we were { d
spring.
The two cgys
eround colou
T
marked 1
The ege from the second nest is nearly pure wh
at one end with dark brown and blood stains.
The exps average 52:2 mm, by 634 mm. (C.E.W.)

‘tecd up the slope

nd we o t
vy tenserity nearly got

el ey

At last we
W, ittainable,
mlles rengh wolog to the nearest

veRnlion

amid slightly glossy, the

¢ nearly all a rich buff,
1 showing through,
Lelng sparingly marked

50, Neophrom percropterus percnopterus. The Egvptian Vullore,

This Vulture is very common and resident throughont the Chuetla Valley,
and in the hills of Baloehistap,  Its habits are similar to its congener Meaphron
ringinianys, 1t builds its nests on the ledges of chifis and many of them are
quite inaccessible. The nests are in some cases large, but more often than
not there are only a few rags and stick strewn on the ledge, and the eggs one
or two in pumber, are laid in the centre of this.

The eges of which 1 have only obtained two, are fairly moderate ovals,
slightly pointed at one end. The testure of the shell is rough, chalky and
pitted all over, and marked with reddish-brown and blood stains, on a white
i;‘rn[-'md, one heing exceptionally marked. This egy measures 66°1 mm. by

90 mm.

51. fGypmfus barbalus grandis. The Eastern Bearded Vulture or Lammer-
revar,

This large Vulture is rather a common feature of the Cantonments above
which it is constantly to be seen sailing round in wide circles gradually des-
cending to the ground, where it alights without running as other Vultures do ;
also, when it rises, it does so with no more effort than a Pariah Kite.

While on the ground its walk is slow and dignified, the eagle like gait of this
magnificent bird on terra firma is very propounced.

At the same time this does not do away with the fact that it is just as com-
plete & scavenger as any other valture. Its Hirht is strong and guick, but I
nave not yet heard from the local inhabitants of it ever attacking live animals,
however much its strength and ease of flight along the cliff faces might suggest
such a possihility.

1 have found several nests but cnly obtained two eggs. Another nest which
could be ot at contained a voung bird ready to fly.

All the nests were buoilt in clefts in the cliffs, and were built of sticks, twigs,
rag-and wool and skin, and anything else the bird counld get. They were
striictures of some depth, but the nest proper was a mere platform with hardly
any depression.

Une egg now in my possession is a long oval, slightly glossy, and pitted.
The gronod colour is a dirty white, and the whole egg is covered with brick-
red blotches. It measures 51'7 mm. by 66°1 mm.

52, Aquila chrysetus daphanac. The Himalayan Golden Eagle.

This fine Eagle is fairly common in the hills around Quetta but 1 have never
seen it in Cantonments. I*s flight is strong and its stoop a wonderful sight. Iis
call is like a yelping dog and it was this call that atiracted my attention and
lead 1o thie inding of my first nest, while [ was out Chukar shooting.

18
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The nest was placed in o Juniper tree prowine out of a <liff about three
hundred feet high, and abont half way up. 1 gotill at this time and could not
et ont, but I had the nest watehed, aod o week nfter I left hospital, we climbed
up toitafter o grent L" of trouble; ond with the help of my *-Itll ari and eol-
lector and o Brahuole sheph Ter l I managed (o get o the pest and recover from
it o cluteh of two e v were well marked.

The secomd nest similar position aad contained one addled esze and
o fledeling,  Thet L had two ergs which unfortunotely got broken in
the old 'L-,I[:lr‘.'ﬂ 1 efforts 1o dodge the altacks of the I-iI|'|~, e rolbed
down the hillside about l.l.l.'mul.' yards, and laoded agninst another Juniper tree,
with o cut loy '.'Hi torn elo "1 ; and the eces 1o an omelet{e lhh wis the n:n!:.
ocoeasion on ¢ birds attacked us, . Severnl other nests were located bt
counld not be

The bre
dependes

sepson is about the cor mmencement of ‘-.pr|n , thouerh this s
..I upon the severity or otherwiss of the Winter,

J ery ense plaved in Jupiper trees growing on the steop
1 fages, weré h  sbrictares of d twies mixed '.'.'i'.l', rags
and the eows being placed on ¢ # r]_ he cpes are broad
cvals o '| ed at one end, slightly : xinre, the -;_r1|:'|'|_'|_1'||;'| el o
iz a dirty grev marked with brown o decp pl.1r|.-1.., with s u.u.-"-:l"-.n markings

st nnd e they can el as
%, lambs and sicl: sheep.

Milvus migrons govi

no wayv differing i 1S

s it iselses
: plains,
The Blael 4
ily disglinge ‘-MU 11t1.| govinde, by the conspictous
i I'II:|LL 5 of ird = rarely seen in Canton-

+ romths of Apnl, May and June. The
a Juniper {ree erowinge from o cliff or

I twigs, with very little of the

rubbisf .~'-.J-.111 : TH 1:1 l-n llar- QU '||r|l"'||n|'| m[ I.Luu mon Kite's nest.

55. Asiur badius cenchroides, Severtzov's Shikra.

This Hawk is fairly common thronghout the Quetta Valley and breeds all
through the Summer, building it nezts in lofty leafy trees or else comman-
deering a Magpie's disused tenement.

At Pishin there is guite a colony of them nesfing in Beech trees im the
Political Agent's compound, This was towards the end of June, and nearly
every nest had voung. From one nest 1 got a full Aedged bird and an addled
R,

In shape the egg is nearly spheroid and slightly jJ'DlIJ.tS at one end. The
erg is very discoloared, with a bluish lining and with a few faint markings
of a pale hrown colour,

It measures 40003 mm. by 3304 mum.

A6,  Acclpiter nlsus melanoschistus. The Indian Sparrow Hawk.

A rather rare visitor to the Quelta Valley, arriving about the middle of May,
when a few pairs remain to breed.

It is a far more silent bird and more methodical in its mode of obtaining its
daily food, and its attacks are conducted without the theatrien] show of A, &,
cenchroider. A nest found at Hannah oo the 15th of June contained a cluteh
of four incubated eges.

The nest was built in an Apricot tree at a height of about 15 feet and was a
well bnilt structnre of sticks and twigs, lined with finer twigs,

The eggs are broad ovals, of a rough texture, and of a white ground colour,
marked with bold brick-red blotches which are fairly well spread over the
.

In zize they average 432 mm. by 325 mm,
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57, Faleo tinnuncules interstinctus.  The Indian kestrel.

Very common and resident breeding througbout the hilly tracts towards the
latter part of spring.

Three types of eirgs have been obtaited (1) White marked with burnt-sienna ;
{2} Buffmarked with brown ; (3} Pale brick-red marked with reddish-brown,
The two larter types are very handsome,

55, Columbla livia neglectn,  Hume's Blue Rock Pigeon.

This Pigeon 15 to be met with in certain localities in the hills during the
breeding season, otherwize it is vory common throughout the Cuctta Valley. It
builds its nests on ledees of cliffs amd, where found breeding in the Ouetta
Vallew, it is sore to be in © kares ' holes.  1is habits are in no way different from
the down country Plgeon, nor can 1 trace anoy diference in ils egps and
nest.

S8,  Streplopelia senegatenzis ermannic  The Persian Little Hrown Dove,

This little Dove is resident through out the Cuetta Valley sadonly moves down
the passes if the Winters are too seviere and the snowlzll too heavy.

It starts nesting early in Spring and continues all through Summer and
exrly Automn.  Its nest 13 the useal elassic structure * two nid & Cross
stick " and  the eges laid in it are the prevailing type of s d -Cauntry
cousit,

agcto decaocto.  The Indian Ring Dove,

wer visitor to the Quetta \’1['1_3. , migrating to the lower
i A,
i the eud of March, nnd a short time after

6. Sdreptopelia
This Dove iz ;
vallevs of Baluct
I firzt noticed !
they started birees
The breedinge 5
are betler built ti
different from those f

g all through the Summer, The nests
v met wit m]-’ wwhere,  The exos arein no way
ToIm I.IJ_"- - other part of India.

61, Prerocles orienfalis. The Laree, Imperial or Biack-bellied Sand Grouse.

On the 15tk of May I saw a large flight of these Grouse settie on the plain near
Samangli, in the Quettn Valley. They had evidently come from a long
distance, as they were not Inclined to Ay far when disturbed, This is the only
Grouse that Is to be found in the Quetta Valley. In certain localities it
pndoubted]ly breeds freely, especially on the Mastung and Pishin Plains, and a
laree number also breed wmong the low sand hills to the west of Quetta, but
ng qur:]-rL ented in a futile search for the egpps.
; r of ﬂhf, Grouse was sent to me by Mr. F. Good from

at- 1d Chaman among the foot hills of the Khawajah

Aniran,

In shape it is cylindrical, being of a pale stone ground colour, marked with
brown and underl yiog clouds of pale inky-purple.

It measures 49°5 mm. by 31°5 mm.

62, Plerocles coronatus. The Coronetted Sand Grouse,

A migrant through the Chuctta Valley, and w hile on migration is to be met
with in [airly large (ghts in the Bolan between Mach and Kirtha, butchiefly
being found on the open plain between Saranan and Gulistan. It is more
common aloag the Perso-Baluch border, and along the foothills and sandy
tracts towards Chaman, where it is replaced by . aluchate round Nushki and
Abmedwal.

It breeds in May and June in the wind-swept sand dupe tracts of the above-
mentioned nlaces, its egus being laid in a sheltered depression aad no attempt
*heing made to line the nest, if such it can be called.

The egps, three in number, are broad evlinders, rounded at the ends, of a
close texture and glossy, the pround colour is either a pale dral, or stone,
marked with sieann of varying intensity and having underlying clouds of pale
inky-purple.

The average of six egys is 437 mm, by 30 mm.

63,  Alectoris graeca korfakovi. The Persian Chukar.
Chukar are very common in the open scason when they congregate in large
caveys for feeding and drinking.  In the close season, especially when they
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are breeding, one does ot often seo them as Loy Keopy to the higher portions
of the hillzs where the ercond s rouel, broken and dangerons, .
1n such localities there 35 an abundunce of switable cover in the form of
stunted bushes, clumps of grass and boulders which  form natural and
soquestered nesting sires. :
The nest which may be placed under the protection of any ol these, s o
hollow seraped under the sheltering object, It is scantily lined with grass
and leaves, the majority of which are metely wind blown.  The Chukar
commences to breed about the end of April and continves until abont the
Tuly, though the time iz greatly dependent on the weather. 108 ns
t. but true pevertheless, that when the spri i f tl 1
200 1 il one for the Clinkar, very fow bird
# year when thete is o good rainfall in the
broogls,

r of mests were found,
¢ laid which nombe

wond Tong ovals, pointe

all over,
udirty cream,; mar:
anil seattered o

1t is Lo be met

and is to b
over Tocks with w
winge.

They are very confiding birds, for, 1o the stmn
lefr their huots in the valleys and moved up the I
the See-see is to he scen running about like vilage chickens
they run a short dis e bt i further fotlower
fight is strong and quick

The nestine

aderful agility. It prefers (o use

LIrEs NEw,
3 1 disturbed
e o wing and ther

azts from March to Joue, at which time the male: bird 1s
often to be 5o ef some oatstanding rock and calling at all hours of
the dav. Intl wild state, they fight long and Gercely, bot [or all that they
are tiot so popular 513 eage pets as the Chukar,

The nest is generally a hollow under some sheltering object such as a bush,
rock, or 4 heap of stones. [tisslightly lined and this appears to be the work of
the bird, as there is a decided moulding and arcangement of the materinls
which consist of grass, leaves, sticks, ete,

The eggs are eight to fourteen in number, and are broad ovals, compressed
and pointed at one end. Seme have no gloss and other are slightly so, but all
have minote pittings.

In colour they are uniform white or crenmy, and average in size 3Hd mm, by
25% mm. 7

G5. Coturnix coturnix cofurnix. The Common Cuail.

The Common Ouail has been known to breed at Mach in the Bolan and
Seistan, but of its breeding in the Quetta Valley 1 can find no record, though
large numbers 1!.‘..1555 through in Spring and Autumn,

At Woodeock Spinney on the 4th of May o clutch of seven epps was found
in the grass which wis then beiog eut,  They were laid in a slight depression -
under a bush with an apology [or a nest.  Further elutches ranging from five
to nine eggs have since been found.  On the 20th of August a clutch of cight
partially incubated eges were found in a * lucerne field.! This I think is proof
enough that a certain number of birds remain to breed both in the Cuetta
Valley and Mastung whence 1 have received egzs.  The epgs average 257 mm.
by 23:24 mm.

These quail are difficult to fAosh but readily come to decoy hirds from
the surrounding fields when they can be netted in large numbers, Afler
the netting is over the fields in the immediate vicinity of where the nets have
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Peen are drageed with a rope and o few brace can be added to the tolal bag
with a gun, The training and care of decoy binds is guite an art in itself aod
they are treated with wore care than a pack of hounds,

66, Podiceps roficollls albipennis.  “The Indian Littls Greb,

These bivds are resident wherever [onmd in the Quetta Valley, but I have
only taken its eppes at Khushidil Khan Lake, where it is very plentiful, frequent-
ing the large stretches of woeds, which in Winter, accommeadate large Aights of
duck, .lt]tlrlllll}\ fine sport.

The nests arce ::]l,:_\.L torether and dre I--L'iwr masses of weeds, rising
slichtly ont of the water.  The eoe cavity = a shallow dr|=m=~=-:::u FUner: l.lh' half
full of water, which is the swae lemp ve ol the ege. The temperature
of the water in the lake itself s much lower, so whether this warmth 15
derived by the chemical action of ths partially decayed weeds or not is nol
known,

What struck me most about the neses wi
egws, only o =mall |_IL"U:II"..I.$;\. of them, had th
thing with Grebes,  Soae of the 'll'l‘. fucul
freshly lmid. i11ul|1uu]1 this {ur purpose:z of
down country, e.g. o Poona and I3

1 WETE 5t

o b that thourh all containe:d

ewws covered, A remarkable
1 e were ns white as when
gon with epps obtained
I every inslayes, cggs even
led or discoloure i by their contact withjthe

i idenl breeding ground
wtruders of the, Corvidae
left upcovered.

rm.. 1
t formoat of then

family, wiich may ao
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EARLY STAGES IN THE DEVELOPMENT OF GOLD FISH
(CARASSIUS AURATUS)

Y
M. Hasiip KuaM, .50, LL.n

Steperintendent of Fishevics, Punjab

FIEFEIR Fiica Afre
LIFelR e Slafes)

smnobe antiquity and was
ghteenth centuries, and
roduced [rom the Crucian

neteenth o
the family Cyprinida

therafon i of the

LINNOYWS.

r Lrowwn and when the young
=5 this hue of their primal
in an open pond, they will
t 1o the original form and
e proporiion of fish hatched,
fi on the brilliant colour

some of the popular type of the Gold
of laborions work by the patient,
ps v advantage of some curious freaks
of MNature,

Different varieties of Gold Fish
Fringe Tail, Ribbon Tail, Veil T
Linn Head, Blue and Black Tel

Gold Fish bezin sp e tsually early inthe spring. The approach of
spawning time 15 indicated hasing the femnles about the tank, fight-
ing and spiashing the water. The eggs are laid al such times and are (ertilized by
the milt fraom the male. The favourite hours for spawning are those which just
precede dawn. With the advancing  season however daylight spawning
becomes more [requent. Chasing and spawning have been observed in our
tanks at Madhopur from 7 a.m. to 10 a.m. Only a few eggs are deposited at one
time and it sometimes requires several weeks for the female to discharge them
all.
 The Guld Fish al our Farms spawned at frequent intervals from April to
August. The eggs are very small, very light and very adhegive and are yellow-
i4h white in colour. They will not hatch if they get very many inches elow
the water., With prass and weeds planted thicklyin the breeding tank the
epos’ fasten themselves firmly Lo the leaves, roots and stems. Tle egg
bearing plants are placed in a separate tank with water of precisely the same
temperature, as otherwise the adult fish will soon begin to eaf them. The eggs
hateh out In from 46 to 60 honrs.

A comparative study of the life hiztory of the Gold Fish was made, Indian

arp breed once a year during the rains, and it has not so far been possible
to find a parallel to the continnous Spawning af the Gold Fish, in any other
members of the Indian Carp, But life histories of many fishes are still unknown
and it is very likely that further researcies will throw more light on the
snbject.

T:;u:- fish spawned on May 27, 28, 20 and 31, 1926, at 7 a. m. and the epes were
collected on each day and kept separately under observation and preserved in
Formalin and Champy's solution for further examination. Fugs are transpa-
rent vellowish-white in colour, spherical in form and 1°5 mm. in diameter,
The egg membrane is thin. The E&%‘ﬁ after fertilization show the blastodise
a5 cirenlar in form and lying on the left side of the altachment of the egg Lo

are ¢ Common, Comel, Nymph, Fan Tail,
, Square Tail, Tripad, Telescope, Celestial,




Journ.; Bombay Nat. Hist. Soc. PraTe 11

. C.os
. : i1
L]
i
- : 7}
| RS | i

o pe L

v

|
12 15
H_,r-"'"- T .

N\ il gy
. g

Fig. 10. First day after hatching showing circulation in the head.

Fig. 11. Circulation in newly hatched embryo.

Fiz. 12. Second day after hatching,

Fig. 13. Fourth day after hatching. Circulation in the caudal portion.
Fig. 14. Sixth day after hatching. Formation of the caudal rays.

Fig. 15. Hall of the Gold Fish: Caudal portion eaten by fungus.

AMJ‘#M#HGM.—&. $. = Alrsac; a, v. = Anterior vena cava; &, = Blastodisc;
b, £. = Basal cartilages; ¢. Cel]s. . ¥ = Cnudal rays: .09, = Candal vein ;
£ o= E:.e, £ i, - Emhr}unu. axis; ¢.5. = Embryonic shield ; g.» = Germ ring ;
ko= Hf:.'i.rt p. f. = Pectoral fin; p.v, = Posterior vena cava; §. = Bomites;

| e i
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Fig. 1. Eugz just laid.
Fiz. 2. Eight cells stage after one hour
Fir., 3. Nine hours' stage.
Fig. 4. Eleven hours' stage.
Fig. 5. Do,
Fig. 6. Twenty-seven hours' stage,
Fig. 7. Forty-six hours' stage.
Fig. 8. Do.
Fig. 9. Newly hatched embryo.

( For explanafion of leflering, sce Plafe 11)

Prate 1
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gross or leaf, Segmentation of the epr beping soon after the lertilization
and atter one hour the Blastodise s seep divided inte colls @ ofter this stige
the division iz rapid and two hours” stag Jriows the protoplismic dlse divided
into muny cells.  The cells have become smaller an the periphry & thick
laver of the protoplasm forming periblast 's seen in three hours" stage. In zix
from the blostoderm, the periplirn]
germ ring. Uhe blastoderm extends
mereases in width, In nine
» shows o thick trinn-
Pale:  This aren
1. The blasto-
reles the yolk
g Inrges 1ore definiely
topore 5 seen in nine honrs®

derm increases
sphere | the embryonie shiold consequently o
outlioed, A plug of yolk eclls forming the b

Slmge.

nterior end is seen in
ryvonic Axis. Eleven
besun, and four
Eomites, = e bryo
colovrless eves, The
14 semites impercep-
Sve i5-°=1ill colourless,
o the yolk sac st bhoth
The somites vary from
Tprael moveneit of
tiil pre not separated

thickening from the blast
feld at ten hours” st

No movemet!
ends. Sixteen
16-06-20. " In
the whole n ging ol
from the yolk sac, no heart is visi

In 22 hovrs' stage heart has

o wo other vessel i3 discernible,
Embryo is moving wholly wikl membrane, The tail end iz
detached from the yollk sac, 1 iz developed.  Soon after, in 25 hours! stage
the blood vessels make their appearance ; dorsal aorts, ventral vein, anterior
vena cava are the only vessels visible. The'eyes ave a bit darker. Round pigment
cells ‘have appeared. Twenty-seven hours’ stage shows the typical embryonic
Teleostean circnlation ; no wills are seen a5 vet ; heart gives off branches to the
head.; and these unite topether to form dorsal asria, which, posteriorly turns
back to form the veatral vein, which anteriorly divides to form two posterior
vens ciavie, and these passing through the yolk sac, open into the heart. Rudi-
ments of brain are visible.

In 32 hours' stage the round pigment cells have branched to form stellate
pigment cells.  Eves are much darker and can be seen with the naked eves as
two black dots inside the epp membrane. Thirly hours' stage marks the
appearinve of the segmental vessels,  Anterior vena cava passing througeh the
yolk sac has gol distinet walls studded with stellate pigment cells. ‘Tsil has
elongated. Tempernture of water 82° F. ; mixed fresh water of 72* F. ; mixed
temperature 75° F.

Forty-six hours' slage shows the furmation of the Pectoral fins inside the epg
membrape. Stellate cells have increased and have rendered the epg opague.
Some cges of one lat hatched oot after 43 hours ; the remainder after 52 to 57
hours. The hatching depends mainly oo (he lemperature of the water:
the colder the water the Iater the hatching, Egps in 84° F. hatched out in 46 to
54 hours, and in lower temperature in GO hoors,

One egg hatched out under the microscope. Segmental vessels, Pectoral
fins are present from the very beginning. The embryo bursts open the egp
membrane by its tail which comes out first, the head iz still inside the mem-
brane. The embryo shakes its head just like a dog and frees itself of the
covering. To the ege membrane are attached innumerable verticelln:, Yolk
sacis elongated posteriorly.,

Three aortic arches are prescnt. Posterior vena cavie join behind the volk
sne to form the caudal vein. The path of the anterior vena cavie is marked by
pigmented walls. The posterior cirenlation is typical ; just at the posterior end
of the yolk, posterior vena cava has got reverse circulation in a branched vessel,
The posterior circulation does not extend to the extremity.

First day after hatching ; the embrys shows (i) reduction of yolk sac, (i)
round pigment and stellate cells on the dorsal surface of the head and (iii)

4]
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development of six aortic vessels. Head vessels have muliiplied, ‘The heart is
pecoming complex.  Stellate ploment cells have collected near the end of the
notochord, Peetoral fins o | ted and movernents nre very swift.  Airsac
appears after 20 hours. suty-four hours after hatehing, mouth opeus for
respiration ; and opercalar membrane appears over the gills, and on air bubble
iz formed in the sac. N s have appeared.  Yoellow piement is Ionid over the
dorsal surface. The yolk sae s reduced, the embryo lies on its ventral surface,
Vellow colonr predominates. Operculum is well developed ; stellate pigment
cells hove become 1 el pnd sre fewer in number and are confined to the
dorsa ce.  The candal vesss]l bas given off a tiny branch to the ventral
masd o ing tha b ning of candal capillaries. Thirvd day

Lover surfnee.  Eyes have purple pizment as well.
iti and pigment c2lls have inereased
sac has become converted into gut
riew shows the formation of cerebral
jaw iz moving rythmically. External
ilum at its lower end and richly supplied
and embedded fo the sides of the
Gt iz stmeple, tubalar structure nnd
nore pronounced. “The black pigment
and {ewer in number and are on the
i advaneed to the extreme postérior
crenzed in number. Sixty-
e appearance of thres small bluish
wrd oo the ventral surface, where caudal
capillaries are present 1 blac ent eells are mixed with yellow pigment
cells. Small round pigment dols ar on Lhe lips,

Fourth day indicates the formation of the liver just below the air sac, red in
riilages have enlarged. External gills have disappeared and
pvm covers the internal gills,  Caudal capillaries have increased in
i besr, and two more basal cartilages have appeared.

Fiith day. Four small bluish caudal ravs have just appearéd on the ventral
side amongst the black pigment cells which are arranged radially, The round
pigment cells (black) are present on the veniral and dorsal surface of the
notochard.  Birht hours after, nine rays are discernible.

Sizth Dav. Four caudal rays hove clongated and reached the basal carti-
lages, and eight more are visible and two or three are developing.  Eight hours
later, the caudal rays have elongated, five on each side and the blood vessels
are in the middle. Notochord is bending dorsally.

Seventh day shows ventral fin developing as well, while the dorsal is oot yet
begun. The caudal is more or less fully developed and is separating from the
ventral.

Eizhth day. Airzac is divided into two chambers. The notochord is bent
dorsally and whole of the caudal fnis formed from the caudal rays on the
ventrel surface of the notochord. Dorsal fin hag separated off from the caudal,
ventral has got four rays but is yet connected with the caudal, which has 14 to
15 rays and five to six basal cartilages.

Three months old fry have been seen to change their colour. But all the
young ones do not take up the parental colour ; many of these remain olive
brown.

I cartilages, close to the oo

REMARKAULE VITALITY OF GOLD Fisu

One of the Gold Fish, nine months old, born in April 1925, was seen on
January 23, 1926, to have a very big white tuft of fungus on its caudal portion.
It was removed from the main tank and put into & salt bath., Fungus ont-
erowth was removed with a pair of forceps and the affected portion smeared
with salt, The fish was kept for a fortnight in a salt bath and the wound
regularly cleaned. It was fed on wheat flour, and boiled rice. After a fort-
night of the treatment the flesh from the affected area began to peel off
gradually, ultimately leaving the Caﬂﬂ.ili] fin and the vertehral column.up to the
posterior extremity of the dorsal fin quite bare.  After the same treatment had
been continged for a week more, the whele of the affected area including the
candal fin and vertebral ‘eolumn fell off; [leaving "only hall of the fish quite
healthy. The wound was ugly to look at, but it healed completely in n week,




BOMBAY MINERALS
ny
JAYME RIBEIRO, L.C.E.

FOREWORD

The main geological formabion of this lil
ertt fringe of those stupendons flows of la
teau of the Deccan to its present helght, supg ented by a couple or miore
loeal outh % molten matter, Other minor
different type Iocally or in the Immeédiate nelght
They h i e distinetive rock
easters !
disturixaoc

tla lsland of otrs is a bit of the
1 which have raised the vast

e |

se periods of cataclysmic
als which gave time for the
sition in them of sedimentary
s of our City we get three distinet rock
d peous bads, Each of theser
sition we will not
to have itz own characteristic

s the breceias
other in its phys
1 each form

Bombay has bDeen well studled by meany eminent men and

in the rocks noted ; Lut so faras [ am aware no geolo-
gist ur mineralogist hias considered it worth his while to #ive a detailed deserip-
tion of their natural seiting or of the modifications oceurring n the minerils
themsgelves. To say briefly that In the traps are found calcile, guartsz,
zeolites, efc,, gives ono no idenof the wide sange of the crystallisations of
caleite, of the protty m stntions of quariz or of the beanly of the zeolites,
Some twe VAR ago 1 noticed the great variely of mineérals to be
obinined in the Bombay rocks, 1 set out to collect them, at first in an amatewrish
way, amd the resull of the twenty years' labour is embodied in the * Jayme
Ribeiro Collection of Kocks, Mingrals and Fossils from fhe lsland ‘of Bombay '
offered to the Prince of Wales Muscum of Western India by the writer of these
notes. There are some minerals in the collection which, [ believe, have not
been previously known to exist in the rocks of Bombay. The collection conld
have contained Dbetter and more perfect specimens and perhaps even a larger
variety were it oot for the apathy of the guarry ewners who, though requested,
would never keep aside any mineral they came acroze. It was not their
business.

India is a place where one meets with a diffienlty al every step. Neither in
Bombay nor anywhere else in India could I get facilities for identifying the
minerals 1 had collected. Having had an oceasion to speak about it to
Dr. 1. W. Gregory, F.R 8., Professor of Geology at the Glasgow University, he
most sympathetically undertook to do all he could to hﬂi: me, At his request
the determinations of most of the minerals described in these papers have been
made by Miss Agnes Neilson, Lecturer in Mineralogy at the same University,
1 take this opportunity to tender to both of them my sincerest thanks,

Withouot laying claims to a specialized scientific training on the subject, I
consider that an accurate record of the mode of eceurrence of tie various
minerals with their surroundings and associates may lead to a correct iden of
the way crystals are formed. A careful consideration of the minerals found in
Bombay makes one doubt whether they are all deposited from mineral laden
waters. There may have been other agencies at work, The object of thest
papers is to record the manner in which the various minerals are oceuitring in
the 1ocks of Bombay. It is my earnest hope toal a trained mineralogist may
come forward to make a systematic study of these minerals and that these
uotes may be of help to him.




Lﬁhol thaPﬁmFlﬂ, !in; i ol

Fin was o miass of rays unied toget Had the fu
ed a little more anteriorly, the vital ﬂrgauang:ul humm affy mﬂ@ i
fish would have died at once.  The fish, however, died in September m :




&

b (R e,

ROMBAY MINERALS 619

LYUARTE

The pride of place as the most widely disseminated mineral in Bombay, as
£ the world, is certaialy held by quartz, ¢ven if we exclude
i the sea-shore and treat exclusively of the quartz
v phanee mwineral in the rocks of our Cilj‘- lis
fribution in the different stratn variesa good deal, 1o the

] is wvery rare bul not so in

also in most parts o

Introductory .

upper basaltic he oo ]
the soft ¢ w low -+ ; teeming with crystalline
quarte thongh even heve the unequn y evidence, There are

e a few feet away it
Lz ocours extensively
When however we
mes quite negligible,
in lenoth recorded
cyen l.I[ a5 1'|_Hg|'|)"
inted if he seeks
Iy in very tioy '’
Fhey invariably
v pyramid.  Chal-
jaartz deposited
| s more often
than not a crysialliue nature thoua; w distinet crystals,  As
the guartz found in each of the rical formmations of Bombay bas its own
distinctive characteristics, I have found it more convenient to treat the quarts
of each rock separately.
Bezides the {requent deposits of crystalline quartz in the veins of the rock,
there are occasionally found small eavities which are lined with crystals of
quartz, These rock cavities generally occur in tiers and are
Quartz in upper flat. The quartz in them is of the usual type described
trap. under the lower trap and does not call for special notice, In
one case, however, the quartz was overlain with a fine crop
of small sized stilbites of a pleasant green colonr.
It iz in the lower trap that the most strikiog and spectacular manifestations
of quartz ubtain, One finds the mineral embedded as needlelike crystals in
the mass of this soft, grey, scoriaceous rock, or lining with
Quartz in lower well formed minute crystals small drusy cavities, or enclosed
trap. Occurrence. in amygdules. Itis, however, when we come to the larger
cavities that the best effects are seen. Here the crystals are
arranged in clusters on all sides or hang down from the roof in festoons and
fimsy draperics. Very often the effect is heightened by larger but dqllq:-.r
erystals of ealcite lying on the brighter quartz crystals. When the sun strikes
such a cavity the light scintillates, oceasionally with rainbow colours, {rom
myriads of tiny facets. They are verituble fairy caves and defy description. The
prettiest effects were obtained in a cavity in the Sewrl Hill near Jackeria Bunder
Road where in addition to calcite there were pronps of colourless, transparent
scicular erystals of aragonile which split up sunlight into its component colours
with more facility. ‘There is a marked difference in the nature of the larger and
the smaller cavities. The former seem to be due to the joints of cooling being
subszequently enlarged by the action of percolating waters, while the latter are
probably bubble cavities in a chilled mass of rock. Such masses are at times
very extensive, perhaps up to and above 50 ¢, {t. in volume, The whole mass is
honey-combed with small, very flat hollows set in tiers,  The crystals in them
may have evolved by the sudden cooling of the rock. What caused this cooling
in the heart of the trap is rather difficult to say. In the eroded hollows the
quartz was probably deposited from percolating water, The quartz ocours in
such profusion that the crystals are cramped for space. Itis a hard struggle
for life. They butt against, and penetrateinto each other. They peep out from
prehoitic masses. Some shoot thefr heads high above their fellows as if to
goin more freedom. They le on lumps and crystals of calcite, and are
even buried in themm. They are found delicately poised on slender peedles of

Juamontite.

sections of the quarry where no g
strikes the eve everywhere. In s
whilst in the others there
come to the sedimentary |
1i one hopes to come across
i rernlogies
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“Phe quartz in the veins of the rock is erystallive withoul distinet erystals
or chalcedonie, Inthe amygdules it is very frequently of the latter type. 1o
general, however, the quartz ocears in very small erystals in

Quartz in a poed state of preservation. It is rarely that weathered
lower trap. ervstals are found.  They are of the usual hexagonal type
Crystallization. with pyramids at one or botk ends,  In the amygdales of the

Sewrl Hill near Jackerin Bunder a very pretty modifieation
3 in sheaves, the prisms thickeoing fron
I o peceliar boulder mel with in the

nelr s if
o plane

has tal
thie |
lower
alte

v slightly
ting from
B 1. 1Those
n Buonder, have n
Worli boulder ¢

Quariz ia
Irap. A58
tion.

Hill and ia rare
of quartz of & ] ying t :
of bluish barytez found in Bombay, pyrites
associates.

I ¥ specimen
cnlcite being the other

The trap rock forming the Nowroii Hill in Dongri s akiu to the rock of the

Sewri Cemstery Hill situated to the south an : oewrl Cemetory,

The formnation is however gt act in its physical
Quortz in Sewri  aspect from the upper basaltic or tie lower scuriaceous trap
Cemetery Hill but the probability is that botiy thess s owe their ordgin

frap. Occurrence, to the same flow of lava that gave e fo the latter trap.

‘The guarts found at Mowroji Hill, in veins as well as in eavi-
ties, hns no special characteristics, The case completely alters when we come
to the quartz obtained in the Sewri Cemetery Hill. Here occurs the unique
manifestation of quartz in independent crystals. They are found in the bitu-
minous caves embedded in or encrusted on the surface of prehnitic plates and
masses, but most frequently lving loose in the ashy grey debris resulting from
the admixture of decompesing apophyllites and laumontite with bitumen,
When the largest cave was first blown through the workmen noticed these
bright, well facetted erystals and carefully picked them up with an idea that
thers was money in them. On my leaming of the find I went to the place and
with much difficulty picked up a few crystals from the debriz and loose earth
Iving about, ns no workman would part with a portion of his holding, Sub-
sequently, when the smaller bituminuous caves were met with, careful observa-
tion gave me the clue that the crystals would be found in the debiis covering
the cake of itumen. This was forthwith collected. Following the system
adopted for obtaining placer gold, T was able to oblain a large quantity of
erystals. The quantily however pales into iosignificance when compared with
the extensive deposits of quartz found in the other strata in Bombay, in fact all
the eryetals gathered from a large cave discovered in the Municipal quarry will
weigh only about four ounces. A few solitary crystals were found attached to
the rock in the cave where the semi-liquid bitumen was discovered. In the
portion of the Hill to the east of the Cemetery where otherwise the rock does
not show extensive deposits of quartz, the only specimen of bedded, chalce-
donie quartz, white with lighter bands resembling an agate, was met with in
December 1921, It formed a layer aboot 3 sq. feet in area and 13 inches thick
in arock cavity. The surface was covered with a mixture of earth and
wedathered zeolites, The quartz is partially weathered and shows on the
unoderside an excellent pattern of dendrites,
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The ervetals vary in size from microscopic dust to about nn inch in length.
Whether simall or large they are well formed, thongh, as is common with quartz,
the columps as well as the pyramids are in peneral irregu-

Quarlz in Sewri inr. They have hexagonal prisms with pyramids at both the
Cemetery il ends.  Very often the column is pnusually long giving to the
trap. Crystalliza-  crystals o needle lilke appearance while in olher cases the
tion. prism is wanting altogether, the two pyramids Leing joined

at their bases. 1t is very common 1o sée two or more CTY-

stals joined together, or one crystal penetrating into apother. Cases with
additional thombic faces at the junction of the prism and pyramid are not infre-
quent. The interior of the larger crvatals is invariably froctured.  There are
indications of minute air bubbles. Striations on the faces are not 5o pronoung-
ed as i3 generally the cose with yuartz. On the plates of prehnite there are
sinall deposits of roogh sandlike quarts.
The ¢rystals are bright and ecolour]

In some, however, and especially in
iral portion s clonded and opague,

at first sight appear black owing to
+ gutnntity of emelosed  bitumen.
ceeof oy coloration, either natural or

Quartz io Sawri
Cemelery Hill tra
Coloration.

The with a variety of interesting
en and the prehnite.  They
umen apd at the same time
Quariz In Sewr 150 of the lighter semi-liguid,
Cemetery f the eryvstal. While they
Association. were resfing on the bifumen thin plites of prehnite seem to
have been deposited on them as evidenced by some of the
erystals Being capght in the under surface of the plate. In other cases the
ervatals aro deposited on and partinily encrasted in masses of prehnite; in the
sides and the roof of the caves. The calcite, apophyllite and laumontite
were probably later intruders. The mode of cccurrence and of association with
the other minerals gives one the convietion that these independent crystals of
quartz evolved directly from o gaseous state of silicn.  Inthe Nowroji Hill Trap
the bitumen is abseot but the other minerals with the addition of chabasite and
fibrous stilbite are found together with the quartz.
It is however when we come to the volcanic breccias ol Bombay that we fnd
the mode of oceurrence and the character of the quartz a good deal different
from the trap quartz, The distribution is again upequal,
Quariz im breccla.  Only minute cryvstals calling for no special notice are
Deccurrence. scantily found in the thin veinsin the DBhandarwada and
Rowli Hill breceias which are soft aod earthy, in striking
contrast to the hard, compact Golangi Hill rock which is liberally interspersed
with deposits of this mineral. The quariz occurs in well formed geodic cavi-
ties or nodules. They are invariably crescent shaped in section with the con-
cave side downwards ; in fact a carefully detached geode gives the impression
of -a hot water dish., The ceodes vary from very small amygdules to as
much as A foot or perhaps more, in diameter. The smaller nodules are
sometimes =0 profuse in the rock that the breccin has the appearance of o
pudding stone.
In some instances the surface of individual eryvsials is blistered by small
boils. Theface of the crystal ander the blister is eaten into Lo some extent.
The material destroved iz apparently more than what would
Quartz in breccla, be required to form the film of the blister, As the surface
Blistering. under the film is smooth and shining and ot roeghly cor-
roded, it seems that these blisters were bubbles resling on
the face of the primitive erystal which subsequently increased in size by the
deposition of fresh silica all round but not voder the bubble. This view is
remarkably corroborated by specimens where the bubble is large enough to
cover several crystals. The crystals within the bubble are certainly smaller
than those outside it ; nay, where the edge of the bubble film rests on a part of
& erystal, the portion of the crystal outside the film has grown while that inside
remains small. Whether large or small the bubbles have a rough rhombic
shape. Some of the films themselves have become thicker by the subscquent
deposition of fresh silica.

q
migeeals,
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The erystals in the geodes are well formed and very oftea fairly large. They
are invariably of the hexagonal system. It is only the pyramids of the crystals
that in geperal protrude beyond the compact mass formed

Quartz in brecela. by the prisms.  Pyramids ar both the ends of the prisms are
Crystallization. oceasionally found in smaller cavities within the geode,
Specimens are met with in which the crystals have the

appearanee of frosted ploss  with o peeuline satin sheen. Under tho
microseope i found te be due to the deposition of very minute
als of Thelr form appears lo be similar to that of the main

v even under o powerful magnification the form cannot b
imed. gro distinet on the faces of the columns as also
1z roughly following the contour of the faces,
t5 of chalcedonie quartz.  In one case the crystals
¢d 1o te n block flinty layer. Some of the
erystals, doe o we ingr, areshowing oo the surface a kaolin-like opacity
though the interior is still ervatalline and brilliant., It is not infrequent to find
the geadic ity lilled withlumps of badly formed, to all appearances, wea-
thered cry: Under the mageifier some of these lumps, however, resolve
into very clusters of loveloped ervetals, A very remarkable occur-
weodic cavity of very delicate and brittle films
15 on the surface. The structure is sometimes
n anet work. The only object with
he snvelope of a dried soap bubble. In
pg bubbles, The compact nodules consist

i1

were sturtiing Iy

i specimens of coloured quartz in Dombay.
¢ colonrless transparent or milky white, there
nces where the ervstals show a slightly

Qusrizin ly amethystine colour. It is only the
brevcla.  Lelora- of (ke crystals that are tinted, and that alse in
tign, P When however we come Lo the combination of the

two colours, we get a deeper shade of what may be aptly
called ' Smoky-amethystine’. 1t is poeuliar that in most cnses of the real
amethyst quarts the tips of the rool and bottom erystals, which are otherwise
well formed, moeet together and interlock giving a violet coloured bapd in the
centre of o coloturless nodule.  Besides the inherent colours, there are adventi-
tipus shades of vellows, browns, and reds due to the oxide of iron. The
source of the coloration is still visible in most specimens as a weathered crystal
of iron pyrites difusing colour all round it. The colour is very often absorbed,
due to this peculiar property of quartz, into the body of the mineral and cannot
be washed off, differing thereby from the coloration due to earthy deposits.
‘The iron oxide is also found forming o film on the surface of the crystals which
thereby acquire & greater hrilliancy and frequently give out iridescent eolours
when held in the sunlight. :
Unlike the trap quartz which is invaribly associated with other minerals, the
breccia gquartz is practically unmixed, except for sprinklings of perfect cubes of
iron pyrites which oot only lie on the surface of the guarts

Quartz in but are even found embedded in the mass of the quartz
breccln. Assoclar  crystal. The way the pyrites is deposited in the latter case
tiom. throws an interesting side-light on the formation of the

crystal. 1t is clear that the pyrites got, 1o the first instance,
deposited on the surface of the erystal which subsequently grew by fresh
deposits of silica. In a specimen picked up from the so-called Lydian
Stone (generally considered to be a breccia) of Antop Hill, thore are minute
specks of some sort of impurity other than lpyritﬁ inside the crystal.
Caleite, which otherwise intrudes itsell practically into every rock ecavity in
Bombay, is quite rarve in the geodes. In the few instances where it does ocenr,
its presence seems to be resented by the silica, and it is thrown ool as an
impurity on the quartz’ crystallizing. It is [urther encased within thin plates
of gquariz. Inside the casing the calcite is seen as o dirty brown substance in
its common rhombic form. It would appear that onee the rock cavily is com-
pletely lined with adeposit of quartz no further infiltration of mineral laden
waters is possible, though there is a chance of this taking place through the
thin veins that are usually found on the exterior surface of the geode. The
geodic hollow very often containg a deposit of loose, coloured earth akin to the
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brecein, Either this material was already in the hollow in a lnose condition
when the infiltration of silica took place, or it may have been carried down in
solution along with the silicious water to be subsequently thrown out as an

Impurity on the erystallization of the quarts,
About o 100 feet east of Sien Road at mile stone VI ap extensive deposit of
mass quarts was met with in December 1921,  The reef was about 40 feet lor i
and 2 feet wide, Unfortunately its depth could not be ascer-

Quarix reef in tained as the quarryiog operations were stopped at road level,
breccia. Its general appearance is that of quartzite being crystalline

without showing distinet erystals except in the small caviiies
in the mass itsell wherein there occur well developed minute crystals variously
coloured by iron oxide. Lumps of bright sulphuret of iron are not wanting.
Bits of the breccia itself are canght up in the mass of the quartz which
probably owes its slight tinge of colour to the sameé source. It would be worth
inquiring into the causes which brought together such a large mass of quarts
in a rock which otherwise shows no traces of the mineral
When we come to the sedimentary strata we are g
very poor manifes{ntion of quartz in these |
in furnishing a rich va

rreatly disappointed by the
vers whieh arz otherwise Interesting
ty of calcite crysinle. It is only

Quariz in rarely that one comes across very minute, lourless, hexa-
sedimeninry beds, goual crystals of guartz deposited in the vertical cracks in

g ngueons beds in Worli Hill, while so far, T have not
CcOTe Acrozs any lraces of guarts in the Sewri Hill and  Bhoiwada beds, This
H which is so - projuse in the other strata ig

remarkable absoace Gf a mineral
Bombay is rather inexplicable,



CONSPICUOUS FLOWERING TREES OF INDIA
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Part L—{IWith two colowred and fwo black and while plates;
and fouwr dext fipuves)

INTRODUCTION

This series will deal with some of the most beautiful Sowering
trees of India and it has been prompted by the many enguiries
which are constantly being made as to the correct names of such
conspictous trees when in fower.

It is not always an easy matter to find out such names unless
one is botanically inclined, and many peopls have not the time for
such research or the opportunity te visit Botenical gnd Horticultueal
Gardens, where specimens of these trees might be found with the
correct names.

We are, therefore, piving in these articles short descriptions in
popular language, with coloured and black and white illustrations.
It is hoped that the series will prove of assistance to those who
take an interest in these beautiful trees and wish to know not only
their correct names but also something about their history.

The coloured plates have been reproduced from drawings from
life by the following artists to all of whom our thanks are due:
Miss M. Thacker, Miss Gwendolen Millard, Mrs. Kinnear, Sister
Mary Chionia of All Saints' and Mr. S, H. Prater.

ErvyrErRIzNA, Linn.

(The name is derived from the Greek eryilros red, alluding to
the colour of the flowers which are mostly red.)

Erythrina is a genus of papilionaceous trees and shrubs, popu-
larly known as Coral-trees, but is also represented by herbs.
About 50 species have been found in tropical and warm temperate
regions. Some attain great dimensions, while others are dwarf
bushes with a woody rootstock or even herbs. In many the stems,
branches and leaf-stalks are beset with prickles. The leaves con-
sist of 3 leaflets, with the lateral leaflets opposite to each other.
The flowers are large, mostly red, and arranged along a com-
mon stalk (rapeme). The calyx is two-lipped or oblique (spathe-
like). The standard is sessile or shortly stalked (clawed), upright
or spreading, much larger than wings and keel. The stamens are
united to the middle, the upper one free or united at the base
with the rest. The anthers are equal and the style hent inwards,
The fruit is a slender, stalked pod, constricted between the
seeds, narrowed at both ends, opening more or less completely
into 2 halves ; the seeds are mostly egg-shaped,
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Inoian CoraL TREE
Erythrina indica, Lam,
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In India & indigencus species have been observed: two morg
have been introduced,
Key to the indigenous species
A. Trees ;
L I. Calyx spathe-like, oblique, splitting, not at all
' Zlipped.
1. Calyx splitting to the base

(@) "Tip of calyx §-toothed o Lo B Indica.

(&)} Tip of calyx not toothed 2 F sheirla,
2, Calyx splitting
II. Calyx bell-sh
2lipped, but o
1. Pod swollen, b
whole len
() Lent
l (6} Lend:

hali-way dowi 3. £ mysorensis,

4 TRk OF

2. Pod Hat, gecdloss o the lowver hall

B. [_?.'I|dr:.ra;|:".|'. 4 ot herds

th, il (1786), 391:
daker In Book. 1. FIL
Brit. Ind: ii, 188 ; Brandis & Ce India (1874),
139 : Talbot For. FI. Bomb. i (1909) 400, Bg. 225 ; Brandis Ind.
Trees (1911), 226 ; Cooke Fl. Bomb, i, 366 ; Gamble Fl. Madras,
353 : Troup Silvie. Ind. Trees (1921), 265; Haines Bot. Behar and
Orissa (1922}, 284,

Crybitrina corallodendyon, Linn. Sp. PL 992 (pariim).

Erythrina coralfodendron, Lam. Encycel. ii, 300,
' Erythring carnea, Blanco Fl. Filip. ed. i, 564,

1. Erythrina iodica, Lam. Enevel
Roxb, FL Ind, iil. 248 ; Wizht ]

Ervihrina ovientalis, Murr. in Comm. Gotting. viii (1787), 33,
t. 1. Rheede Hort. Malabh. vi, t. 7.
Popuiar Names >—The Indian Coral-tree, Mochi-wood; Pangra,
Pangara, Mandara (Hind., Mar.);
Panaroo, Panarweo (Guz.) ; Halivara,
Mullumutala (Kan.); Modugnu
(Tel}; Palte-madar, Palitamundar,
{Beng.); Marar, Pharar, Hadbad
(Bihar and Orissa); Kathit, Pinlcka-
thit (Burm.); Mandara (Sanskr.).
= Description - A moderate sized
’ tree, reaching 60U ft. in height, with
a straight trunk and numerous
branches. The branchlets are armed
with small, dark-coloured, conical
prickles up to third or fourth year.
The hark is thin, yellowish or
gresnish grey, smooth, shining, with
longitudinal whitish ecracks. It ex-
foliates or peels off in papery fakes.
r The accompanying diagram
illustrates the leaf, which is com-
posed of three leaflets, the terminal one being the largest. The
leaf stalks and leaves are without prickles. The leaflets are
20
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covered with star-shaped hairs when voung but are hairless when
mature. The flowers, which are large and numerous, of a bright
dazzling scarlet, growing in a single or in several racemes, at the
ends of the branchlets, appear belore the leaves and are arranged
in clusters, one to three blooms emerging from a common stalk.

The diagiam illustrates the ition of thke flower and the

\ppelr gt tl [he se hich form the calyx of the
d ol to o torm uioe which 5 narrowed at the apex:and
1 [} 4. .

d beyond the tip.

When the bud opens the calyx splits down the back to the base and
forms an open sheath. The corolla, it will be seen, is composed of
5 petals :—an errect, oblong, standard which narrows at the base into
a claw, two small wing petals and two, almost similar-sized, keel-
petals of a distinctly darker hue. The wing petals partially enclose
the keel.

The stamens protrude for almost their entire length. They are
united into a bundle at the base; higher up, the tenth stamen is
distinct and iree, ' i

1
\
.

|



CONSPICUOUS FLOWERING TRERS F INOTA b27

The pods, which are many, grow on a stout stalk and attain a
length of 5-12 in. They are somewhat eurved, constricted between
the seeds, beaked at the tip, and narrow down to a seedless base,
When dry they are black and wrinkled. The pod contains from one
to 12 secds.

The seed is oblong, smooth, its colour varies from red or dark
red to purple or dark purple or brown.

I a former number of this Journal (vol. xxxiii, p. 460) Mr. T, C.
N. Singh has described how the Mynahs (Aeridotheres frisits iristis)
promote pollination of the flowers of the Coral-tree in Lucknow.
The Editors have poiated out that in Western India a great variety
af birds are rezular visitors of the Coral-tree when in flower con-
tributing thus to its p the birds to be invariably
met, in "'L'L-'-- ) ] ree mentioned the
Rosy S Fpclorkis, and
Dirmetia), | i socialis and
fmornafe), Tailor 5 {CMocompsa,
Molpastes, Pyen 25 ‘Black-headed
Alynahs, Black-capped tand the Tree
Pie (Dendrocitia).

Flowers from February to May before the young leaves issue.

Fruil vipens from May to July.

The old leaves are shed eariy in autuman.

Distribution : Reported to be indigenous inland in deciduous
forests of Thana, the Konkan, N. Kanara and Malabar, and from the
Sunderbunds 'ﬂung the coast through Arakan, Pegu, Tenasserim,
the Andamaas and Nicobars, Java, Polynesia. On the west coast
it is found above high-water and, according to Talbot, sometimes
associated with Calophyilum inopliytlm, Salvadora persica, Clevoden-
dre inevime, Grewta microces, Canavalia cusiformis, Derris wliginosa,
[n the Andamans it grows together with Mimusops litloralis, Calop-
hyltam  inophyllum, Thespesia  populnea, Terminalia Calappa,
Heritieva litloralis, Afzelia bijuga, Pongamia glabra and i Biscus
¢ilfacens (Troup). Haines thinks it may be wild in Khurda w here
the tree iz very common,

Otherwise this species is cultivated and self-sown all over India,
in hedge-rows in Bengal.

Lses » In the Peninsula, and especially throughout the Presidency
of Bombay, it is largely grown to support the betel and pepper-
vine. In Indian agriculture it has been employed from the most
ancient times as a shade-tree. It was a universal belief that the soil
benefits by its presence, and it has been known for centuries that
other leguminous plants also have beneficent effects on the ground
in which they had been cultivated. The Romans were aware of the
fact that cereal crops grow better in soil which has been under
vetches the year before, and they made use of the knowledge in
their system of rotation. It was only about fiity years ago that
nodules were discovered on the roots of leguminous aud certian
other plants which contain large numbers of a living organism—a
species of bacterium (Baclerium radicicola). These possess the
power of fixing atmospherie nitrogen.

\ Ay
FeBbseinh

=

3 .;ml]d (4 -"-:J-'"a-.-. sEgrepedens,
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In some districts of Bengal the Betel-mut Palms are planted in
groves of Srythrina indica, These enrich the soil, afford shade
from the intense heat, and protection from sudden wind storms.
Coffee planters in Assam appreciate, for the same reason, several
species of Krpdhrina—( £ fndica, K. subwmbrans and F. swberosa),
Also Tea-plantatons derive advantages from the presence of
Erpthrine.  In Ceylon it is planted for fences. The wood is white,
light and soft (called Mochi-wood in Madras). 1t is much used for
toys, scabbards, light boxes, trays, jars and planking. - It does not

¥ i ¥ Lok
Lig I.".'.."_il';'!"«.?'l Ware I

i

0 ':'..

voung  lender leaves ar in curries. The
funt in ophthalmi
The following varielies ar [

in Indian gardens ;—

i codly

Or [OoT arc Frown

Var. picts, Hort
The leaves ave vatleg

e prete, Lonn: Ep. Ploed, #1703 (von Wall):

WVar. parcellli, Hoot.—&vpdleing Parcellii, Ball, in Gard. Chron, i1{1874), 392,
f. 82
Hag leaflets witl
clonamon-red,
This plact is very showy when young and Is ensily propagated by euitings,

aation, The flowers are bright

Var. marmorata, Hort.
Sertes, xxili'tl 1
It has Lu ge leaves attractively spotted with white

Var. alba.

in the Victoria G ns of Bom

2, Ervtbring siricta, Hoxb. Iort. Beng, (1511, 53 : Baker in Hook. f. Fl.
Brit: Ind. i, 180 ; Hedd. Fl. Sylv. t 175 B dis Ind. Trees (1911), 2375
Talbor For Fl. Bomb. 1 (1809), 402 ; Cooke Fl, Bomb. i, 367 : Watt. Dict.
Ecoo. FProd, §ii, 270.

Aieropleryy stricia, Walp. in Linnea, xxiii, 740.

Fupuiar Names : Taung Kathit (Burm.) ; Katiang (Lepcha); Fullidha
(Nep.) : Murukbuo (Tam. Mal.) ; Mouricou, Kichige (Kan).

Deseriplion : Alarge or moderate-sized tree,  Stems with a rougher bark
than i Eryllring indica, Bark pale, smooth, greenish affer the papery
exfiliation. HEranches armed with numerous sharp, yellow or whitish prickles.
Leaves with prickly stalks sormetimes 6 in. long ; the two small leaflcts af tne
base of the leaf-stalk sickle-shapeil. Calyx {4 in, lonpg, eotire at the tip, bt
splitting to the base down the back, almost hairless. Corolla bright scarlet.

L 8ir George Dirdwood, in his book * Sva’' (pp. 32-33) mentions that the
white variety of the pawgrf (Erptdriva indica) was first discoversd near the
ruined Hindu temple at Chimbur ( Near Trombay—Bombay Suburban District)
by a Mr. Bhasker, the Lardlari of the Victoria Gardens. He claims that he
himself wos responsible for propagating inoumerable cuttings from this tree in
the Victoria Gardens. Bombay, and for distributing them widely, even so far
as Egypt.

k!égurd[ng to him this was the only place in the world where the white
variety existed, and seemed to him, for what reasons he does not state,
*a distinct relic of the apcient Buddhists, who, as their grove at Lanouli
(W. Ghats) shows, were enthusiastic arboriculturists ',

In addition to the Victoria Gardens and olher localities in Fombay, the
white variety may, at the present day, be found growing in the Empress, Bund
Gardens, Poona and in the Native lines at Satara, £05,




Jounx, Boumsay Mar. Hist. Soo. Prate I,

The Coral Tree (Eryihring indica) in flower. The prickle-coverad stemn of the Hilk Cotton Tres
(Bombar nalabinricnm),
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Pod 5-6 in, Iul:g. parrowed at both ends, slichtly or not at all constricted
hotween the sceds, compressed, stalked, hairless, often beaked with the sleader
astvie, Seeds 1-3, light browi,

ers s Janoary to Mav.—The tree is without leaves up to. the time of

rivudion @ Assum, Manipur extendiog westwards to Nepnl, Chiltyroog,

L, Orissa, dectduons mixed forest M. ¥ and the Konkan
Ciges ¢ The wood is white, g pOnEyY t e and faicly durable,
weighs about 201h, per ¢, {t. o 5 on the W, coast ol
and boxes to hie

Madruag, in the Bombay Presideney for seabhs
covered with lacquer,

19y, 222:

2, Eryvihrina mysoreosis, Gamble Il L
Leal-stalk

Leserviplion: A tree, branchlets appar

4 in. 1o stalks of leaflets & o, long, Le
I, abruptly long-pointed at the tip, len
lateral % 4 in. long and about 3 in. broad, Ao
searcely 11 in. long, coral-red, Calyx split half-way
above,

Lt the Aowers are sma

I-F.-’L-“; ¥
Lstribuds

4. Eryilirina
Erylhring ¢ t Fl. Iud. iii, 254 ; Wight
Te. k. 247 : viv, 88 ; Bakerio Hook. . Fl. Brit. Ind. ii, 188 Brandis
Ind. 'rees (1911), 227 ;: Haines Bot, Bihar and Or (1922), 285

Puchassaingia ovelifolia, Walp. in Linnasa, xxiii, 742

Fopular Nawes : Hari-kekra (Beng.) ; Koo Kathit (Burm.).

Descrsplion : A moderate-sized tree. Tronk aod branches armed with dark
brown or black or pale-coloured and black-tipped, very sharp prickles, arizing
from pyramidal corky tubercles, and often extending even to the leaves and
leaflets. Leaflets 5, much looger than broad. Racemes lax, 5-101n. long, several
at the ends of branchlets. Flowers crimson, mostly 3 in a fascicle. Culyx bell-
hnped, splitting frregularly into 2 or more unequal divisions, hairy. Pod 6-8
1, swollen, bearing seeds throughout, constricted betweea the seeds at
least on one side, finely downy, containing 6-8 seeds.

Flewers ¢ February to May.

Distribution ¢ Silhet, Lower Bengal, Plains of Lower Burma, Cevlon, Malay
Asrchipelago, Polynesia.

5. Eryilrina suberosa, Roxb, Hort. Beng. (1814) 53 ; Bedd. Fl. Sylv. 87:
Baker in Hook. £ FI. Brit. [ud. ii, 189; Brandis For. F1. 140, Ind, Tiees (1611),
227 ; Cooke Fl, Bomb, i, 367 ; Talbot For. Fl. Bomb. i (1909), 402, fir. 227 :
Parker For. FL Punj. (1918), 158 ; Troup Silvic. Ind. Trees | (1922), 265
Huaioes Bot, Bihar and Orissa (19225, 285 : Gamble F1, Madras (1915}, 354,

Mrcropferyr snberosa, Walp. in Linniea xxiii, 7i4.

FPopular Names » Corky Coral tree; Pangra, Pangara (Hind. Mar.) ;
Dauldbak, Ruovgra, Rowanra, Madara (Hind,) ; Gulmashtar, Pariara, Thab
(Punj,) : Paldua, Chaldea (Ur.) ; Nasut (Oudh) ; Pirl, Bura Marar, Pharar ;
Buldia (Bihar and Orissa) § Muly Modoge (Tel,) ; Sambar ( Bombay Bhil).

Leseription : A middle-sized tree, 40-50 ft. high. Bark corky, deeply
cracked. Branches numerons, erooked, spreading, armed with stout, conical,

ellowlsh-white prickles ;- | in. long, which fall off after the third year,

eaves of Jleaflets, wsually unarmed, bot sometimes with o few seativred
prickles on the stalks. Leaflet: pale, 36in. long and broad, sometimes
broader than long, all more or less hairless above, matted with grey cottony
hairs beneath, Fnd-leaflet thomboid or egg-shaped, Racemes 1-4, formin
dense heads near the ends of the branchlets, 2-4 in. long : calyx hell-shaped,
scon becoming 2-lipped, not splitting to the base. Corolla scarlet, Up
stamen free from low down. Pod stalked, 5-6 in. long and !in, diameter,
cylindrical, slightly constricted between the seeds, filled when voung with
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spongy tissug Detween the seeds which finallv drops out leaving the seeds
attached to the marginsg of the grey, shiniog, valves, Seods 2 5, pale brown
or black, dull, kideey-shaped.

Flowers :  March 1o June.—The pods ripen after May,—The old leaves are
shed during the cold season.  The voung leaves appear in March and April,
erally shortly before the Howers upen,

Wild in the Siwalik tract and lower Himalaya, [rom the Ravi
cending to 3,000 [, ceeasionally found at 4,000, Oudh, Agra

vara, Barma, Bihar and Orlzsa, N, Ci Cen 1 Pruvinces,
Jeeean in dry lorests up to 3,000 ft., throag wrests e Bom bay
Presidency, commmon o some of the Khan [ in the
Akrani, notin the heavy rainfall zone, oot yneommon in 5. Jodin, e nt-

Iy eultivated.

{Ges . The woodd is white, soit aod light, bot ibrons agd toagic.
about 19 1bs. per L.

for house

¥ Rbe Ancoles ob 1e ki

¥ of the W, Himalays from Bashahr {up to 7,000
ft. | eastward (o Sikkim, also in Bunnz aod on the Shan Hills.

Var, sohlohals, Haker in Hook. i, Fl. Brif, Iod.
Bihar and O vt 285.—Erprthring sublpbala, Roxb.
Bedd. FL. 5ylv. & d opfevyy snblfobata, Walp, ia L
E. fomentora, Ham. in Wall. Cat. 5961,

‘The leaflets aro variously lobed or notched, very hairy. 1

Flotegrs o At the end of the cold szedsph. Seed rip
begia.

Listribndion : Parasnath, Hazaribagh, Monghyr, in land mountains in the
Cirgars.

fi. Eryibrina arborescens, Roxb, Cor. Pl €, 219, Hort, Beog. (1814) 53. FL
Ind, iii, 2536 ; Brandis For. Fl. (1574), 140, Ind ‘I'rees (1911), 227 ; Baker in
Hook. f. Fl, Brit, Ind. i, 180,

FPopular Nawres ¢ Rupgara, Mandiara, [(Kumaon); Rodinga, Fullidha
{Nep.) : Gyesa [Lepcha) ; Dingsong (Khasia).

soripiion - A low tree, Truok strajght, with no more than two or three

simple ascending branches, armed with a few, seattered, small, sharp prickles,
otherwise smooth in - every part. Leaflets  entire, smooth above, whitish
underneath, the end-one nearly kidoey-shaped. Flowers many, large, of a
vivid scarlet, in threes, stalked, drooping over each other in an elegant way.
Calyx entire, bell-shaped, coloured. Standard almost egp-shaped, boat-
ghaped, hanging over the rest of the flower. Pod muoch curved, i-§ it.
long, 1 in. or more broad, 4-6 seeded,

The flowers resemble those of £, suberoga, but the ealyx is larger and the
limb of the standand bhroader.

Flawers ; August to October.—The fowers appear topether with the leaves,

fstribution : Outer Himalaya from the Ganges to Sikkim at elevations
between 4,000 and 7,000 ft., Melghat Berar, Khasia Hills. Oceasionally
planted in Sind and elsewhere.

7. Erythrina subumbrans, Merr. in Philipp, Journ, Se. 112 (1910, 113.

Hypaphorus subupibrars, Hassk, Hort, Bogor, Dese, (1853), 198,

E. lithosperma, Blume ex Mig. Fl. lod. Hat. §, 209 ; Baker in Hook, f, F',
Brit. 1ad, ii, 180 ; Kurz For. F1. 1, 367 ; Brandis Ind. Trees 227,

E. secundiflora, Hassk, Pl Jav. Rar. 378.

Poprlur Name @ Yekathit ( Burmg. ).

eiin.

1y before - the rains
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Dreseridfion : A tall tree, reaching a helght of 45 {t., withont or with a few
straight shorp prickles.  Leatets membranous, dark preen, ege-shaped, long-
pointed, 4-4 in, long.. Kacen of tlowers appearing with the leaves, ||_:|,'ir:l.', abiont
4 i long, Calyxs velvely, hir plitting down nearly to the bags in two lips.
Petals red, the stapda vin, loog, keel and wings less than bmlf the
lenuth of the standard.
lower half, beating 1-35

; £~ January, February,
Pl affon : Burmn, in molst valleys near sireams up o 3,000 fr., Indo-
China and Malayva.

Clses o Oiten grown to support the betel-vine.

*This tree in universally employed in the Java plantations as a shade 1res
for coffee, and, with £, wwdwosa, H, B. K. from Central America and K,
vefufindg, Willd. from tne W. lodies, is used for the same purpose over cocon
in Cevlon."' {(Gambleg),

8, FEryibrina resupinate, Roxb, Cor, Pl t. 28, Hort. Bene, 53, FL Ind, i,
257 DG Prodr, ii, 410 ; Brandis For, Fl, Y1 Ind, Trees 227 : Duthie FI. Upp.
T T : Haines B lihut nnd O 8, Ptal, 2868,

i b or undershrub, we include it
prezentatives of otherwive tree-
1 Cehwa, Grewia, Combretum,
12t they * have become defipite
i the above-ground stems, '
wieniial rootstock,  Shoots a lew

tniks loopr, prickly ; Leafleis 2-34n,
beneath sometimes prickly,
h, dense and many-
¥. Flowers bright scar-
Standard obloog, 34 times
tie stoodard, tinged with red ;
men free from low down,.  Pods
tricted between the seeds,

he lenglh of

s ntch

shorter, greenish. Upper st

L
stalked, about 3 ia, loug, Aat, 3-sceded, cor
Flowers : The flowers are produced in March after the fires of the hot
senson, and present a very Leautiful appearnoce.  After the flowers appears o
short herbaceons stem which withers atcer the rains,
Listribudion : Savannahs of the subhimcalavan tract from QOudh and
Lrorakbpur eastwand, also on Parasnath.

Iniroduced Species
Erythrina Crista-galli, Linn, Mant. i, 99,

. lanrifolia, Jneq. Obs. Bot, ki, 1.

E. fasefewlala, Benth, in Linnmea, xxii (1849), 518.

E. specipsa, Tod. Ind. Sem. Hort. Panorm. (18607, 11.

Dezeription © Buzhy and woody, sometimes developing a very short trunk,
but the fiowering branches dying back after blooming, the stronger branches
arising annually or perindically from near the reot. . Stem and leaf-stalks some-
what spiny. Leaflets egg-shaped oblong or lance-oblong, long-pointed, entire.
Flowers large, brilliant crimson ; keel nearly as long as the thn‘-’ﬂ-l’ﬂlding
standard ; wings rudimentary.

This plant runs into many forms, varyving in theshade of red, some of them
with variegated leaves.

It 14 a native of Brazil and has been introduced into Indian gardens,

According to Woodrow it thrives in any fair garden soil in the dry districts,
and is easily propagated by cuttings,

Erythrina Blakel, Hort.; Parker For. Fl. Punjab, 159,

Lescription . A small tree or large shrub; bole thick and crooked ; branches
massive, spreadiog ; bark grey, smooth ; prickles very few, Leaflets round
or egg-shaped, long-pointed, hairless, 3-4 in. long.  Racemes terminal, leafy
below with distant Howers, densely Aowered above. Calyx bell-shaped, slightly
2-lipped, hairless. Corolla dark scarlet, 2 in. long; standard # in, broad ; keel
less than hall as long as the standard ; wings narrow-oblong, as long as the
keel or nearly so,
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Parker suvs that this plant is cultivated in gardens all over Northern India
mder the name given above.  He thinks it might be a hybrid or form ol the
American Kevfhring derbacen, Linn,

Bompax, Linn.

(From the Greek dombrr, signifying raw silk.)

The genus Hombar belongs to the family Bombacaces, formerly
included under the Mafvacee. It comprises about 60 species, indi-
genons chietly in Central and South America, A few are found in
the Tropicsof the Old Waorld.

They are desiduous tress with digitate leaves, The flowers arise
from the axils of the leaves and are gathered at the ends of branch-
&t e calyx is leathery, cup-shaped and splitting irregularcly.
The peiels are 5. ‘The stamens are many, inserted at the base of
1 vy united into 3 bundles opposite to the petals, The fruit
is S.0elled s the celis are thickly clothed inside with long silky hairs,
i a seeds are embedded in dense wool.

B malabaricum,

e we B INSTERE.
£, seopiloriom,
Boanceps.

1. Bombax maslabaricsn, DC. Prode. i (1824), 479 ; Wight Ik & 29,

: is Por. FL, (1874), 31, Ind. Trees (1911);

7 802y, 80 : Cooke Fl. Bomb, i (1903), 120 ;

.1 {1908, 130, figs. 79, 80; Parker For. 1.

Punj. (1918), 42; Gamble FL Madras (1915), 99; Watt, Dict, Ec.
Prod. i. 4587 ; Troop Silvic. Ind. Trees i (1921}, 135.

Satwalia wmalabarica, Schott. & Endl: Meletem, 35.

Bombax heptaphyllume, Cav. Diss. v, 296 ; Roxb. Hort. Beng. 50,
Cor. Pl. iii, t. 247, Fl. Ind. i, 167.

Bombax Ceiba, Burm. Fl. Ind. 145 (exel. spn.).

Crossam pinus rrbra, Ham. in Trans. Linn. Soc. xv, 128.

Rheede Hort. Malab. iii, t. 52,

Popular Names : Cotton tree, Silk-cotton tree, Red cotton tree;
Simal, Shembal (Hind.); Burla, Sauri, Buruga (Kan.); Fate-Saveri,
Savar, Saur (Bomb. Pres.); Sayar (Mar.); Buroh (Ur.); Sawar
{(Guj.) ; Illavam, Pula, Parutti(Tam.) ; llavu (Mal.) ; Letpan (Burm. ) ;
Simbal (Hazara); Shirlan (Sutlej); Shimlo (Kumaon}); Shimal
(Gharhwal) ; Bouro, Buroh (Uriya) ; Bolehu, Panchu (Garo) ; Sunglu,
Tunglu (Lepcha); Simal, Sacdi (Melghat); Khatsawar (Bassim);
Kamba (Khond); Buroh (Saora); Wuraga (Palkonda); Edel
(Sonthal); Del (Kol); Simur (Mal Paburi) ; Wallaiki (Gondi); Kat-
seori (Bhil); Lapaing (Magh); Katu-imbul (Cingh).

Deseription 1 A tall deciduous tree with wide spreading branches
arranged in whorls. The stem is usually undivided and is generally
supported at the base with large buttresses. The colour of the bark
is grey ; it is covered with sharp, conical prickles which disappear
with increasing age, The leaf is large and hairless. It is composed
of from 3 to 7 long, lance-shaped, more or less leathery leaflets,
arranged like the fingers of a hand on a long common stalk. The

tedd.
71 (30

Talbot For. F

v

adii s N
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Sk CorToN TREE
Bombax malabaricum, DC. e



JouRx., Bospay Nar, Hiist, Soc. 'eare 11,

The Bilk Cotton Tree [ Bembor wmralabaricun:: in flower.

Photegraphs by €. MeCalin.
Flowers of the Silk Cotton Tree {Bombar malabaricim). ;
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dingram illustrates the shape and arrangement of the leaflets. The
crimson flowers are large and numerous, They prow in clusiers on

short, thick stalks, towards the
ends of the branches and appear
before the new leaves. QOccn-

1

sionally the fowers are ve
or white.

Calyx thick, fleshy cup
smooth ontside, bright s
within, The petals ar
the outzide, shightly |
They are feshy, bent bac!

marked with close paralle] veins
The petals may be from 3 toGin

long. The stamens,

there are more than 60, {
fattened, slightly hairy,
mcre than half as long as
petals.  They ar

a
the hase toc for:
o

)

stamens each. There is

1 ".1-'-:"":

shaned,
kv hairy

T
i L Y

lion, &n inner bundle of 13 stamens of which the 5 innermost are
the longest ; the anthers are lfong and brown. The accompanying

; Stigma

W

Fii. 4.

drawing of a longitadinal
section of the fower illus-
trates its general shape and
the arrangement of the inner
Organs. The ovary is
conical in shape. It contains
5 cells, each holding many
ovules. The ovary tapers
at the apex to form a club-
shaped style which exceeds
the stamens in length and
ends in 5 slender projec-
tions—the sligmas.

The fruit attains a length
of 4-5 in. [tis oblong-egg-
shaped, downy without and
lined within with white silky
hairs. It contains many
dark brown seeds packed in
white cotton,

Leal-shedding : In dry
localities the trees start
shedding their leaves at the

beginning of December and are leafless by the end of that month.
In moist localities the trees may keep their leaves till March. The
new leaves make their appearance in March and April.

Filozwers : The large dark brown buds become visible in the month
of December and the flowers come out in January and February,

1
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and sometimes continue till March., At the time of flowering the
trees are nsually leafless, but when flowers and leaves appear at the
same time, the flowers are usually, less numerous.

* The trees when in full flower present a striking blaze of colonr ;
the Heshy petals are attacked by crows, minahs, and other birds, and
when they fall to the pround they are eaxerly devoured by deer. 1
have observed squirrels (Secrvrres maximud) eating the flower-buds in
quantities. Pollination is effected by bees, which visit the lowers
in large numbers, as well as by birds, which seek the nectar or
search for insects, and get their heads covered with pollen,  Mven
martens (Martes Hacignle) have been observed visit
in search of nectar.” ('I'roup).

Frudts ¢ They ripen in April and May, Usnally they o
still on the tree, but somebimes afte

b B A5 the seeds are packed in mass

{\ i they are easily blown ahott by the wind.
o stpibution : Indipenons throughout India
A s i By , B in the maostarid tracts.
f 1 it extends from the

0d ft. in the
a5 high as
rhiout’ the

LY ey, inthe a

| [ 4 d trap-ro 11

e, I". | T

L\ e 1 7 a. Tonkin;

LRI ¥ N.
.-ll.

A = wootl i3 wuol duralide, except

nndor water 3 fairly well. Itis

Fio. 5. used for boxes, tea-boxes, planking, lining

of wells. In Bombay, Bengal and Burma the
trunk is often hollowed out to make canoes. From the wounds in
the bark there exudes a brown gum, Mocharas or semul-gum,
which is used in Indian medicine. The silky floss which clothes the
seeds is used for stuffing pillows and cushions. The calyx of the
fAower is eaten as a vegetable,

2. Bombax insigne, Wall. Pl. As. Rar. i (1830), 71, tt, 79, 80; Kurz in
Joura. As. Soe. Beng. il (I1873), 61, For. FL i, 130 Masters in Hook,
t. Ft. Brit. Ind, i, 319; Gamble Ind. Timb. 91, Madras Fl, (1915}, 100;
Cooke Fl. Bomb, 1, 120; Talbot For. Fl. Bomb, 1, (1908, 132 ; Brandis lnd.
Trees (1911, 77 ; Troup. Silvic. Ind, Trees i (1921) 145 (pardim).

Rowrhay insigne subsp. geaninag var, Wightii, Prain in Journ. As, Soe. Beng.
{1803}, 62

Popalar Name : Didu (Bucm,).

Peserplion: A very large tree, with more or less prickly bark. Leaves hainless,
long-stall ed ; stalks as long or longer than the leaflets , leaflets 5-9 or more,
5.6 in, long, iaversely ege-shaped. narrowed at the base ; stalks of leaflets 3-
1in. long. The foliage ol this specles is difficult to distinguish from that of
£ mualabaricume.  Flowers larger than in the previows species, solilary, on o
thick, club-shaped, prickly stalk which is jointed at the top, Calyx 11 in. long,
irrecularly splitting at the top and finally deeply 2-cleft, sometimes prickly at
the hase outside, densely .r.illkf-hnir}' within. Corella snowy, scarlel or white ;
petals lung, strap shaped, 5ie. by ! in., narrowed at the base, densely lomentose
o both surfaces.  Stamens 400-600, arranged in bundles, but not so distinmlr
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3 i, Jonge, forked ot the tip, Owviary
LT i S lobed, Frait
obscurely S-angular,

tdaricem ;o filaments filiform
o], red-hairy. Style lonrer
A capsule; logy, sausage shaped, wo
hairless,

Fioners and fridfs ot the s

Lstribution : Burma, Po
Peninsula from the Kot
cuast upwarnds to the erest
Anamalai Hills,

Clgzs » The wod is more durable than that of the ordinary
e ¢ ft. weighs 31 1bs,

M.

v on the Ghats of the W,
in M. KEanara fron the
kan and Deccan districts,

He-cotton Eree.

3. Bombax scopulvrum, Dunn in Gamble Madras FL (1915}, 100, in Kew Bull,
(1916}, 65.

Hombax fssigne, Bourdillon Forest Trees Travane, 45 (nomw Watl, ).

Popular Names ;: Kal ilavo, Pavei-tlavo (Tang., M:

& small tree, having the appear of th
attaining itz size, about 40 foot hig
in clusters of l' ashout §in. lonyg

i, lance

i iree, but  never
stem covered with prickles
ilets, 5-9 by 1-2
4 i,
o GO0,
. Seeds

e

gtulkless |

1] | o { T
wies,  Siar
'l.-..._. vRIvELy

neross, 7 in

slender

<8 ¢, 175+ Hrandis Ind. Trees

ar, e, Trmp Silvic: lods

Nawes ¢ Didu Lefpan, Kokye (Pegu); Didu-pya, Didok (Burmil g
AAre. ).,

Dasir ipdion ¢ A lofty tree, reaching o beight of 100 feet and o girth of at least
15 feet. Bark grevish, more or less prickly when young.  Leafleis 3-7, Petals
red or white, 3 in.".nn:.-:, slightly hairy on both faces. Stamensabout 350, tube
formed by the stamens 4 in. long. Style hairless, Fruit & capsale, weody, dark
brown, .'h—q in, long with 5 very prominent rounded ridges,

f"-“?.'-“ > Borma (Pegu and Arakan Yoma, Upper Burma, N. Shan

, Sulween), Cochin Chini.

(| Fo be continwed.)




RBOMBAY NATURAL HISTORY SOCIETY'S MAMMAL
SURVEY OF INDIA, BURMAH AND CEYLOR

RErort No. 46 (SUPPLEMENTARY

ON THE SECOND, THIRD AND FOURTH COLLECTIO
OUNGOO, BURMAH, MADE BY MK, J. M, 1, M

BETWEEN DATES FEBRUARY 9, 1827 DO AA! » 35
BY
P. B. Fry
In the Report (No. 46) for the frat of the series of collections “
made in the Tounzoo District no attempl was made i soribe the

character of the country worked over, and this no d
been considered a defect by some readers of the Journal., However,
Mr. Mackenzie has now furnished the Socigty with data on this
subject in addition to many interesting noles on the habits of
varions animals obsecved by him, together wiih information of a
similar kind gathered from local native hunting and cultivating
people. The omission noted above will therefore be best rectified
by the inclusion of these notes in full in this supplementary report,
which deals with practically all the animals referred to in the
original report.

The notes relating to sundry animals are of special value since
in some cases they confirm the published views of former obscrvers,
while in others they indicale that mistaken ideas have sometimes
been adopted.

Two further points only seem to call for remark in these three
collections ; one being that Mr. Mackenzie has scored a success in
gbtaining another specimen of what appears to be a rare bat
s Riinolophis affinis fener?’, and secondly attention may be drawn
to the fact that Toungoo, Pegu and the Shan States appear to form
a meeting ground for several of the Northern and Southern Burmese
forms of mammals, such as for example Cynoplerus sphiinx and
Cynoplerns brackyolis angwlalns, Tamiops m. manipuvensis, marc-
elellandi, and m. barbei, possibly also FAlerpesies birmanicns which
differs but little from A snepalensis.  This fact gives rise to doubts
whether some of these animals to which specific names have been
accorded, may not eventually be regarded as merely local races.

it may have

NoTes oN A COLLECTION OF MAMMALS FrROM ToOURGOO,
Buratan

Nos. 879 to 1489 ( About)

Area concerned.—The area concerned is that part of the North
Toungoo Forest Division, lying between the top of the ridge of the
Pegn Yoma on the West and the West boundary of the unadminis-
tered Karen hill tracts on the East, a line running about 15 miles
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East of the Sittang River, which is the main river in the area. [t
is roughly rectangular, 35 miles from North to South and 40 miles
from East to West., Between longitudes 952 500 and 96° 307 FEast
and latitudes 192 30' and 18° 553" North. The Burma Railway
line from Rangoon to Mandalay runs the whole way a mile or so
West of the Sittang River. It really forms a continuation of the
collections made in South Peeu (Mo, 28) and Prome. South Pegu
i% the drainage of the Pegu River, extending to the sea in the South
a5 far East as the Sittang. There is 4 gap of about 80 miles
between this area and the present one.  The Prome collection was
made in the extreme Northern part of the drainage of the Rangoon
River (including Prome itself in this, though it is on the Irrawaddy)
East to the Pegu Yoma ridge. Though this area is actually some
30 miles South of the present one, it gives a fair representation
of the Western slopes of the Pegu Yomas, while the Toungoo and
Pegu collections give the HEastern slopes. The Toungoo collection
differs from the Pegu one in covering a cectain aren East of the
Sittang River. The grev cirfes phayred, was Foond
exclusively on the East ban ipenis ( Nos, 1479, 1434, 14835,
ete.) was only found in the Karen hi on the Bast. There may
well be other differences in the launa East and West of the Sitlang,
which is big epnough to form a barrier, with the strip of paddy
cultivation on both banks.

I enclose notes! from the Gazetieer; but the division may roughly
be described as a patch of paddy cultivation either side of the Sittang,
with jungle bevond it in both directions. On the west, this jungle
is mainly moist deciduous forest, with patches of dry jungle of
which [Diplerocarpus fuberculalus is typical (Burmese In, or Eng,
the type of jungle being called * Indaing ') near the Railway. There
are considerable areas of reserves, one patch along a ridge some
5-10 miles West of the Sittang, the next on the Pegn Yomas slopes,
with a 10 miles strip of unclassed forest in the valley between,
in which there are villages and a good deal of cultivation, perma-
nent_and shifting (Taungya). On the East there is a stiip of re-

! From the Gazetteer, Toungoo District (1814).

Note.—These refer to the distriet of which the N. Toungoo Forest Division
is only the Northern part. i :

* The rocks of the Pegn Yoma are, so far ag is known entirely of tertiary age,
consisting of miocene beds of shale and sandstone belonging to the Pegu group,
The ranges to the East of the Sittang are far more ancient and are composed
principaily of crystalline gneissic rocks. In the N.E, of the district there are
uiterops of harder rocks of o granitoid type. The centre of the district consists
of the Sittang alluvinm merging in the N.W. into fossil wood beds, which are
almost entirely denuded.  Large quantities of limestone are found in parls of
the N. Toungoo division. . . . (There are also beds of laterite. £2.47.)

Fauna ;—Animals (sic, i.e, mammals. 2.0} Theose not mentioned already
in my notes are ;—Clonded Leopard : bear (2 kinds) Serow and Gooral occur
in the Eastern hills, but unless exceptionally, not in the Pegn Yomas ; other
animals found are Wild dogs (two kinds) (1 doubt this. 2.0, . . .

Rainfall iz said to decrease from 5. to N., L.e. Yedashe, 20 miles N. of
Toungoo, and about half way through the area is given as 70" only. This is
as would be expected, but is not necessarily an indication of the fall in the
jungle clad slopes on either side of the valley. £2 /.

ﬁ:e forests on the E. slopes of the Pegu Yomas are of o moister type than
these on the W, (Prome). .40
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Bast of the Sittang River, which is the main river in the area, 1t
is roughly rectangular, 35 miles from North to South and 40 miles
from East to West.  Between longitudes 95° 500 and 96° 30' East
and latitudes 19° 30" and 18° 55" North. The Burma Railway
line from Rangoon to Mandalay runs the whole way o mile or so
West of the Sittang River. It really forms a continuation of the
collections made in South Pegu (No. 28) and Prome. South Pepu
is the drainage of the Pegn River, extending to the sea in the South
as far East as the Sittang. There is a gap of about 80 miles
between this area and the present one.  The Prome collection was
made in the extreme Northern part of the drainage of the Rangoon
River {including Prome itself in this, though it is on the Irrawaddy)
East to the Pegu Yoma ridge. Though this area is actually somme
30 miles South of the present one, it gives a fair representation
of the Western slopes of the Pegu Yomas, while the Toungoo and
Peru collections give the Bastern slopes. The Toungoo collection
differs from the Pegu one in covering a certain area Bast of the
Sittanz River. FTomewles phayred, was found
exclusively on the East fipenis { Nos. 1479, 1484, 1485,
ete.) was only found i on the Bast. There may
well be other differences in the tauna East and West of the Sitlang,
which is big enough to form a barrier, with the strip of paddy
cultivation on both banks.

1 enclose notes! from the (Gazetteer; but the division may roughly
be described as a patch of paddy cultivation either side of the Sitlang,
with jungle beyond it in both directions. On the west, this jungle
is mainly moist deciduons forest, with patches of dry jungle of
which Disterocarpus {nberenlalus is typical (Burmese In, or Eng,
the type of jungle being called * Indaing ") near the Railway. There
are considerable areas of reserves, one patch along a ridge some
5-10 miles West of the Sittang, the next on the Pegu Yomas slopes,
with a 10 miles strip of unclassed forest in the valley between,
in which there are villages and a good deal of cultivation, perma-
nent_and shifting (Taungya). On the East there is a strip of re-

! From the Gazetteer, Toungoo District (1914).

Aote.—These refer to the district of which the N, Toungoo Forest Division
is ‘only the Northern part.

* The rocks of the Pegrn Yoma are, so far as is known entirely of tertinry age,
vonsisting of mincene beds of shale and sandstone belonging to the Pegu group.
The ranges to the East of the Sittang are far more ancient and are composed
priocipally of crystalline gneissic rocks. In the N.E. of the district there are
outerops of harder rocks of a granitoid type. Thecentre of the district consists
of the Sittang alluviom merging in the N.W. into fossil wood beds, which are
almost entirely denuded,  Large quantities of limestone are found in parts of
the M. Toungoo division. . « . (There are also beds of laterite, £2.04)

Fauna :—Animals (sfc. i.e. mammals, A0/,) Those not mentioned already
in my notes are :—Clouded Leopard : bear {2 kinds) Serow and Gooral oeceur
in the Eastern hillzs, but vpless exceplionally, not in the Pegu Yomas ; other
animals found are Wild dogs (two kinds) (1 doubt this, 2.0, . . .

Rainfall is said to decrease from 5. to M., i.e. Yedashe, 20 miles N. of
Toungoo, and about half way through the area is given as 70" only. This is
as would be expected, but Is not necessarily an indication of the fall in the
jm:}g[e clad slopes on either side of the valley. /2 M/,

he forests on the E. slopes of the Pepu Yomaos are of o moister type than
these oo the W, (Prome). D0,
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serves, moist deciduous forest with considerable patches of Indaing
on the West bevond which lie the Karen foothills in which most of
the cultivation is ‘T'aunpgya, except for extensive betel gardens,
mostly terraced and irrigated. To the extreme East lie the Karen
hills, with Thandaungg i, the highest point 4,822 {t, above sea-level.
Hilly, broken country continues into Karenni, where Fea collected,
some 15-20 miles to the East, but np specimens in this collection
come from furthey than Thandaung. To the South and Hasl
of the aren lies Shweeyin, the * Sc il

3 v Gyeen ", ete, of Blanford.
Poungoo itself is 166 miles nor ' | 1500 the

x South of the arvea,

ailway, there is a certain a

i there

il

ocks ar

15 the Mandalay-Rangoon road, ru

nly o

VEry [ar INQITh. Lne
inig Vest differ little from those of Prome and Pegu
as far a 1 ects on the fauna are concerned and generally
speaking as might be expected, the fauna is similar. On the East,
however the country is inhabited by a very backward class of
hill Karen practising shifting cultivation in the main, and inveterate
hunters. 1 have seen no country in which animals are so searee
except the Chin Hills where conditions are in many ways
similar. The result is seen in the scarcity of all mammals on
the East bank at any distance from the river. At Thandaung in
14 days collecting only 13 specimens were obtained and thousrh
during four days in November we had a mist most of the time and
in April were hunting for eggs, [ have no hesitation in saying that
mammals are far scarcer in the Karen Hills than elsewhere, The
older inhabitants say that monkeys used to be comparatively
common ; that is, they were generally to be seen or heard near the
road. We saw one only and the pace at which it made off was
eloquent of its desire to avoid human beings. My collector saw
it and says it was darkish brown different from auything we
had got; he had no time to see anything else.

Presumably the reason for this scarcity is to be found in the
inerease of guns, and in the security enjoyed under British Rule,
which allows all and sundry to go hunting in safety whenever
they feel like it.

V0Ns, Derins not
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The following animals are said to exist in the area bt are
not represented in the collection :(—

1. Gibbons.—Said to have been found in the Karen Hills
in the past. None heard or seen. None in the Pegu Yomas,

2.  Tiper.—0Occurs throughout the district.  Believed to be on
the increase, on account of increased depredations amongst
domestic animals, but | think this is largely due to the Jdecrense
of game and hunting arveas due to the spread of cultivation, The
same remarks apply to leopards.

3. The less common forms of small Carnivora are not LY
to get.  There are certainly some which are not represented, |
heard of an Arcfonyx being conghi, but failed to get hold of it.

4. Oiters—Certainly ocenr. 1 have seen tracks and have
heard of at least one being shot. We failed to et a specimen,
thongh they are said to do considerable damage in certain
fisheries,

3, [ was told on very reliabile authority that & cat bear had
once been seen hanging round a kill in Thandaung. It was not
shot, and I think (partly becanse the heast is said to be strietly
vegetarian in its Jiet) there must be some mistake, It is very
difficult to identily an unknows ani : ipti

6. Bamfoa Esis—Ther
the size of a hare’ in
specimens.

7.  Porcupines—I have found sp erted burrows.

8. FElephani—UOne herd of aboot 20 in the North-West,
occasional rogues elsewhere,

8. Rkimoceres—One reported to turn up periodically. 1 have
no doubt that he wanders over a considerable area, and is probably
reported from at least 2 other areas and counted as three beasts
instead of one,

10, Aisen—Cceur.

11. Safnwg—0Ozcur. They had been driven away from the
area where concenirated extraction of hardwoods was in progress
but are now coming back into closed areas after 6 or 7 yoars.

12, Serorr :—Reported to occur, but I have never seen signs
of them,

13. Thawin—(Eld’'s deer) I have neither seen nor heard of
these. They occur to the North of the area.

14. Pargolin—I1 have heard of them, but not seen them. I
gol a specimen in Pegu.

Uabout

failed o wol any

General Nofes. Wherever possible, 1 have sent foetuses,

Nos. 1085 and 1088 were entirely omitted in error.

Nos. 1376-1380 and 1478-1486 come from Thandaung 4,500 ft.
about. Thandaunggyiis merely a point of rock —20 yards square on
the top. Homo sapicns inhabits almost at the extreme top—say 4,810
ft. wherethere is a cave to which a local holy man retires for medita-
tion. I tried to get along the ridge to Leiktho (22 miles north) but
a broken path in a steep hillside would not let my elephants across
in safety. I may be able to manage it next vear, when 1 hope
to improve the collection of these * Hill’ things.
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Mo, 1489 (a bat) is from Maymyo, canght in 2 honse at night. ;

[t will be noted that the Burmese names are very * unstable’,
Except for animals (including birds) which are either commonn,
or conspicuous or used for food, Burmans do not have any fixed
names, or if lhere is one, the average jungle Burman does not
know it. A man with a reputation to keep up promptly colns one
if asked. My own collector and [ have a series of nar by which
we know the varions animals, but 1 quest MV One
else would recognize them, e.g. * the striped squirrel ’ is 7% mecale/-
fandf, the * hig siriped squirrel ' M. derdmorer,  The amall cacalvara
which are not dogs or otters are ahnost vnivarsail
cat to the normal [::'r]',':;i.u; al 1

hpve o

name for i

slonas O

1 to be
from the one obtained in the arranpement of hair on

d, but bave been unable to zet a specimen.

g oal wight. A hint which may be of use to others is

f an electric torch at night.  All my fiying squirrels were

NEATd Orf a8 0w

ribution, and 1 have here

Shoat
the use o
obtained this way, their eves showing up bright red. Many of
the eivets, ete., were shot in the same way in various fruit trees.

NOTES 0N SPECIMENS
(B = Burmese).

Macaca mulatia.—956, 1148, 1149, 1150, 1322, 1325.

B. Myawk pin-ne. (1322 East bank * Myank Nee S

No. 1149 (May 15, 1927) had a young one, about 6 weeks old, still
hanging to her. It was caught and got quite tame, too tame,
as it was killed by a passing pi-dog.

No. 1322 had No. 1323 and another young one (which got away)
with it. T have usually met with them close to cultivation, as
opposed to Semmapithecns, found in heavy jungle away from villages,
usually found in herds of 20-30 or more. Nothing to add! to Blan-
ford 7¢ habits.

Pithecns,—Nos, 1115, 1116, 1420, 1422, 1423, 1426, 1499, 1434,

B. Myauk-Nyo.

No. 1429 was found alone in a stream much lower down than
usual and alone. * Orbits white, with blue skin round.’

Usually found in dense high forest in parties of about 20. It is
usually the males which are shot, as the females make off at once
with their young, on being alarmed. I have twice shot with a
rifle (they know the range of a gun, I am sure) males who stayed
behind in a very high tree, barking. The whole party in moving
follows the same route, running along the same branches and
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jumping irom and te the same spots, often stopping at the same
places for a look back, a useful habit to the collector. Their
leaps look tremendous, they seem nsually to jump into a group
of branches or the top of a lower tree rather than on to a particular
branch, spread-eagling themselves so as to distribute the weight.
The tail seems of use in balancing.

1 have noticed the same trait of sticking to the same rouie in
gibbons and maecaques in Katha, I was in camp not far from a
Frews in fruil,. The first day, 4 or 5 gibbons ecame to it, the next 20
to 30 macagues. ln each case, once they i eding, Lo
certain fixed points all the beasts followed the sume route, though
this route was dilferent for the two species.

All my specimens are from the West bank
the East bank one day ; they were very shy, but 1 had a rifle, and
was fiving at a stopping point. They are not a very big mark from
the shoulder in a high tree, but | must have been very close 1o ong
which fell al least 200 feet, breal t i
branches. Ii la il
I was teying fora
lighter and clem
was no blood, bat [ 1

3. Nyelicebus

This specimen was caughl on the tea esisl
4500 ft. It must have been benighted-or cather be-daved. 1 got
another about a week hefore near Toungoo, and still have it alive.
It is in all respects similar to the skin, except that the brown stripe
and spectacles are perhaps more distinel. 1 was offered another,
but really hadn't the heart to chloroform il. During the day it is
inconceivably slow in all its movements absclutely like a slow
motion picture but it speeds up considerably at dusk. It feeds on
rice, fruit and any insects it can get hold of, though I have found
several which it rejects absolutely. Large longicorn beetles and
blattidae seem to be its favourites. It will eling to a branch with its
hind legs, and stretch out almost to its full length to grab an insect,
which it almost invariably seizes with its hands. It approaches
them wvery slowly with a final grab which might he mistaken for a
pounce. I have never seen it actually pounce, or *throw ilself
on an inseet’. It can cling desperately tight as | found when chang-
ing cages. It can also give quite a nasty bite. Its method of
seizing prey is a clutch mainly with the fingers and palm as oppos-
ed to a hold with the thumb. But the thumb is used in gripping a
branch, in moving being opposed to the fingers. So is the hallux.
It never seems to come down to the floor of its cage, if it can
be avoided, though. [ have once seen it fall off a branch when
asleep ; it picks things up by clinging with the feet and lowering
the body as well as the arms if necessary. 1 have once seen it
drinking by lowering its head to the water. But it can walk
in a clomsy way, if put on the ground. It sleeps as described
by Blanford,

From the eagerness with which insects are taken—its enormous
EVES H]:I.IEGSI'. seeém to sparkle when one is produced and its whole
attitude is one of intense interest and concentration, I imagine that

22
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these must be a considerable item in its diet when wild. If it
manages to eatch any number of longicorns and grasshoppers or
erickets, it must do good,  Its method—a slow approach and a
fina]l erab—would probably bLe fairly successful, especially with
bi insects.  On oceasions, it has caught big moths on the wing in
its cage, but I am not sure what Tuck it would have in the
open, except when wings are being dried after emergence from the
pupa,
Felis benpalensis—One  killed on or near the Thanduung tea
estate, the secomd in dense jungle. Burmese, Kyawmwer Fa, or

A o

err - Mot

Felis affinfs.—Shot round Toungoo, for the most part, osually
found near villages, with wild domestic cats, with which it is said
to inter-breed.  Burmese, Kyauwng Ba,

a.—0One or two seen at nizht, but they mada
it tow quickly to give a chance. One dried skin.

iy paznn-gai.  Or

& palm in my garden.
in Katha, No. 1474
e mostly shot feeding on

I

Burmese, e be: obtained in the serub

ha hills round Thandaung.
1 _r; SOIME orustacean,
Fway is  probably
wnd Hiudedoe 1 specimen got all
s miven it by the pandiis consulted. [t was shot coming
to 2 lizht, in an open Indaing reserve, in which half a dozén or so
are said to live now. It is the only record of which I know so far
from the dry zone, where they are fairly common in places.

Cuon sp.—1 sent in a skin shot about 20 miles South of Toungoo
but, I believe it was lost. (It was never sent to the 5. Kensington
Museum. 7. 8. F.) No. 10589. The beast is said to have gone for
the man who shot it. The skin was in very bad condition and had
no skull.

Charronia flavigula.—~Burmese Thii-fel-she. The specimen
sent was one killed by dogs out of 4 or 5. [ have seen another
{a dark specimen) in the jungle on the West bank and a second
(a light one) nearly on the top of Thandaunggyi.

Melogale perionata.—Burmese Ayawnga U-Gyi. Caught in a
garden,

Tupaia belangeri—Burmese ‘Sue' 3 pra. abd. mammea, and not
as stated by Blanford 2 prs. only. Near a certain rest house one of
these little beasts turned up every day, atthe same hour (about 3.45
p.m.) and ran along the fence, getting on to it, and getting off it at
the same points. One day I saw it come off the fence into the
compound and eat something—apparently the seeds of some weeds.
They are usually found in scrub jungle, or heaps of rubbish.

The pigmy shrews—Usually caught when driven out of their
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burrows by floods. Two were found, fighting fiercely at the mouth
of a tiny hole. They were brought back ina vaseline hotile _11.1-L
being able to run round the bottom in * tandem " without getting in
each other's way.

Bats,—Burmese (generic), Linel,, Pleropus sp. Lin Swe. | have
"’1"-1."11 notes on the labels as Lo “‘Ik'll. e |_|.]1 was found. ﬂl]} collector
is not very good on them, and 1 have little doubt that there are
a good many more than 1 have found. The one exception is the
Megaderma. Three of these were found flying round a jungle
bungalow. 1 ean confirm Mr. Frith's remarks quoted in Blanford,
in every respect. The beasts used to drop frogs’ hind quarters, etc.,
on my mosquito curtain. On one oceasion a mouse’s head was
picked up. Remains of small fish were found, though how bats
catch a fish, [ am not prepared to guess. Frogs and mice would
seem to present sufficient difficulties;, even aliowing 1E'L heast
to h’n LhL powers of a '.'&'.m' or owl.. They 2 1ot 3 3
Pafaniista (Larce Flying Squirrell—Burn

S Hyan. Shot
1l as fruits. Very

fn,-_l._Lh. .'.: 1:...L‘- on shoots as W
dest va f all sorts, especially Pyinkado (Aylia
dolabrifor: seen nests down here such as 1

have foun: Hin.

.},-',ﬂrr.r'f' Fiyi
Burmese Sii
three [.-"l"-_-l of tasse come out of

Squiirels, —Burmese (generic),

Ratula. —Burmese .&ur.nf .;,an s
Burma), Lin-thet (Lower Barma).
colour variations from brown to black, bhaving shot two specimens
almost extreme in both directions from one tree at the same
time. A squirrel of high forest. Has a habit of lying asleep along
a hranch, and the only thing to be spotted is the tail hanging dowmn.

Cailossinrus  fervuginens—Burmese Shing-apaw, or Shking Ni-
paw, Found on both banks but I have not found it on the Fast
bank, farther up than 25 miles North of Toungoo.

A squirrel of high forest and tree tops.

Callosciuris rifigenis. —Only found round Thandaung, say above
3,000 it. (East banl-:}

Tomentes phayret.—Burmese Shing apaw, Only found upon the
East bank. Some seem to have grep feet. Lives in lagh forest,
where I have seen both it and C. fervagincns diligently ealing
teak seed off the tree.

Tomentes pygcryifirus :— Common in the serub round all villages
and in all clearings and gardens, rare in heavy jungle.

A friendly little animal, [ have two in my garden, who run along
the same branches, of the same rain-tree, in exactly the same way,
and at exactly the same time, every day, just outside my bed-room
window. They are even more punctual than my boy in waking me
by their shrill squeaks. They eat all my custard apples and 1 regret
to say, were once guilty of eating the eggs of a magpie robin which
built in the rafters of my verandah. They often come down to the
ground and run across my lawn from hedge to a palm. I have also
often secn them on the ground in the jungle. They run very quick-

am afraid.
seen about
sh e felled,

! Blanford) Lﬂ] cr
find nothing governing the
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ly for their size, on the ground, but on trees, they have a funny,
jerky motion, almost hopping in fits and starts, both when
spread-eagled on the bole and running along a branch.  They jerk
their tails in time with their movements, in a most amusing
way.

famiops macclellawdi —Burmese  Shing, Gra. A squirrel of
medium and high forest, never found on the ground. It has a
shrill hizh squeak like a bat's which some people cannot hear. [t
is very shy, and very quick and so very difficall to get, as it lies Aat
on a branch, and is completely lost from below,

Heneles berdniorer. —Only lon the West bank and very scarce
though it n 1 Spprerpthias, which it closely
sinits h : Bivih i rirecl in doubting that it ever

1 ¢ shot one of a tree 40 ft. hirh. But
he ground and scrub, aiso heaps of Airewood and
ravs fe 1d clearings for cultivation, but usually
cles =i ot close to the railway with a
1 of paddy fields between it and the nearest real jungle.
5, Rads & Mice.— Burmese (generie, Kywef, Bandicools,
wel). I am afraid I do not know enocugh about them to

i other than thogs on the labels. Some were caught
ing on Kalaw seed (Tasallorencs Murzu) and |
1l to know their names Nos. B789-887 and 900-903,
recled list of spirit specimens ; ded. I 5. )
damage, and the first step in stopping it seems to

be mist

IrecsE.

Vil ey
Pelals

ification.
e Mefs.—Burmese; Pwe 1 have never heard Blanford's
' Iiound one lying dead on a jungle path—no apparent
reason. Common.

Lepws peguensis.—Burmese ¥ou. It is to be remembered that
at the time Blanford wrote what is practically now Lower
Burmah, was then called Pegu. Most of my specimens were
shot with the aid of ‘Mok So Kwaya' or hunting dogs; the
dogs got to some of the specimens before they could be collected,
but they lost some behind bunds or furrows. I saw one which I had
been after for some days, put up out of a patch of weeds by a crowd
going home after a football match., It took refuge in a drain,
but was promptly got out with a bamboo and taken home to or
for dinner. 1 have often put them up in scrub jungle round villages ;
they make a ‘form’ under a tuft of grass or small shrub and sit very
tight; when put up in scrub jungle, they jink so much as to be
almost unsnootable. I have never heard of them using holes, but
they may do so.  All 1 have put up have been from forms ; they are
undoubtedly filthy {eeders, and should not be eaten if shot near any
human habitation.

They are quite easy to get with dogs in the rains, when their
movements are circumscribed by floods. I have heard on good
authority of 5 being seen together in a jungle bungalow compound
on a moenlight night.

Muntiacus. —Burmese Gyi. Very common. I shot one with its
stomach full of ‘ gwe' (Spondias mangifera, Willd.) fruit. The fruit
had been eaten whole.
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Sambhur.—One skin. Burmese Saf, Cuite common, judging
from tracks but I have never seen one here.  They chew the bark
ofl roung 1‘i.-i]-l'n.ﬂ.l'il.‘:" [{;‘Hf“h‘-‘-"lr ardovea) trees to such an extent that IE":F
kill whole plantations. They also break and eat the leading
shoots of smaller trees. Once a plantation s found it iz killed
out.

flyelaphus porcinus,— Burmese Daye,  All those shot were obtained
when they were cut off on temporary islands made by floods.  The
method leaves much o be desired [rom a sporting point of view but
the specimens were wanted,  In any case—a plea of very doubtful
validity—they would have been killed and eaten when cut off in this
way. [ am sure the animal mortality is very heavy from this cause ;
Aloods come up every vear, and I thiuk every beast cut off in
this wayv ends up in someone's cooking They are gramivorous
and require long periods for feeding, given time, they can be killed
by stardal aidd exhaustion consequent on contimuouns hunting
and harr : .

Sitrs

/ el = jungle pig). Very
common, but al ¢s o}l over the place, but T have
only seen one, vy before I could get a gun,. My man
has spent & wood deal of time trying to get specimens. and the only
result is the juvenile skin sent.

I am afraid the above are rather scratch notes, I have put in full
details on my labels and have tried not to repeat them here,

30 YEry

B pot

J. M. D. MACEENZIE.
Depuly Conservator of Forests,
Nordh Toungoo Division,

MACACA MULATTA, Zimm,
The Rhesus
(Synonymy in No. 16},
Toutgoo, & 2, £ 1; 13 miles E. of Toungoo, & 1, e

PITUECUS PYRRHUS PHAYVRED, Blyvth.
Phayre's Langur
{Synonymy :—See note below)

30 miles M. of Toungoo, 7 3; 30 miles N. W, of Toungoo, ¢ 2.

a5 miles N, W. of Toungeo, ¥ 1, :

No specimen of what was known as P, ebscirns darbel which closely resem-
bles . p. phayrei, was obtaiged during the Survey, alitbough it may exist in
some of the areas worked over. Mr. Pocock has recently reviewed the Indian
Langurs, and his classification is pow adopted | his reasons for removing this
monkey from the sbserrns group will be found in his paper published in the
Society's Journal (Vol, xxxii).

PTEROPUS GIGANTEUS, Bruenn.

The fndian Flying Fox

{Synonymy in No. 3)
Tonngoo, £ 2, £35.
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Uy NOPTRERUS SPHINX sSrIxx, Vabl.
Fie Koulhern Short-nosed Frufd Baf
{Svoonymy in Mo, 6.)

Toungoo, £ 5, 23 ; 40 miles N. of Toungoo, £ 1.

In the fi tion from Toungoo the single specimen of Cymoplerns
inchude O drachyolis anpalatus, making it apparent that both
FPecies (il and two species) exist in this locality ; the present
cinie fore-nrm and the skulls are of a slightly
Ivin the brain case ; otherwise there 15 no
WO hpecies,

IWTERUS BRACHYOTIS ANGULATUS, Mill,

Malay Skort-nosed Fruil Bal

17)
oo, 43,93
ces from £, sp, spiny noted above and
e ndded fhat Mr. J, H. Lindsay,
ind could not find any definite

K. And.

05 BICOLOR, Temm,

fosered Leaf-nosed Bat

Wor, Temminck, Mon. Mam. ii. p. 18,
vus, Gray, Mag, Zool. Bot, i, p 492,
ord’s Mamm. No. 166.

The Bic

LYRODERMA LYRA, Geoff,
Lhe Indian Vampive Bal

(Synonymy in No. 1)
36 miles N. of Toungoo, 2 1.

SCOTOPHILUS CASTANEUS, Horsf.
The Chesnut Scofophil
(Synonymy in No. 17)
Toungoa, £ 7, § 8, 3 unsexed ; 40 miles N. E. of Toungoo, 46, ¢ 6.
Ten specimens of this bat obtained in Tenasserim by Mr. G. C. Sh
were shown in Report No. 17, as 5. wronghions, this error being subsequently
rrar:e::f.r:al by Mr. Wroughton. These two bals are not readily distinguishable,
but 'i. castanens 15 slightly the larger of the two, the <kull being of a distinctly
heavier type and somewhat longer. Asin the case of the Cyiaplerss these twa
species appear to meet in Burmah somewhere about the latitude of Toungoo.,

ortridge

Tarnozous LoNeIsManus, Hardw,
The Long-armed Sheath-tailed Bal

{Synonymy in No. 6)
:’}_ﬂ_ miles N, ?f gmgmen. d 1, 2 1; 16 miles N. of Toungoo, £ 3, ¢ 4
The range of this bat is a very wide one covering the greater y iz
and Burmah. Blanford states that it is inu:nd in Cevlon, I:ﬁ'tt no sp?:g:ngzsituvglr‘el-
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procared from the lsland by the Survey, nor again were any received from East
of Palznpur or from N, W, Punjak, [A%2 occurrence of this species in Jlon
amd chpnge of colonring from young to adult see note by W. W, A, Phillips,
vol, xxxii, p. 370 of the Journal, Eps.)

Tuprata nELANGERI, Wagn.
ke Burnese Tres Shrete
(Symouymy in Ne. 17.)
Toungoo, d 2, £ 17 30 miles N, of Toungoo, 21, ;
6 miles E. of Toungoo, o 4, _,_,.; 3¢ miles M. W, of Toungoo, 2.1, S
36 miles M. E. of Tounyue, £ 25 30 miles I3, of Toungoo, & 2, £ 1.
30 miles M. ‘L‘lr' of Tonngos, f-'h » 35 miles I, of Toungoo, & 15 -IIJ' miles N.
of Toungoo, & 1.

SuNevs ronreixosts, 1. Lindsay.

Tie Conuson -Pegh Shret
Jl.'ll.nlg_"u.;;.;.,rﬂim"\-r,}_. oP 1\,.r,.uL1.:-. d
Hevend noting thot the older .,knx..-cl jurg * Suxcos ' has been roverted to in 3
tiia pince ol * S ACHNRA Y, Be romarks ave eniled [or hore, as detnils regarding
this and other ludiag Shrews will be forad in’ Mrs. Lmdsay 4 paper on the
subject published in the Society's Jeurnal, vol.exxii, p. 326,

CROMDURA EINGIANA, And.
Kingls Shrew
€ miles £, of Toucgoo, § L.

Fipis arpixgs, Gray.
 The Jungle Cat
Toungoo, £ 2, 2 3 ; 6 milea . of Toungoo, £ 1.

Feris pexcaLExs:s, Kerr.

The Leopard Cat
(Synonymy—See remark in No. 2)
Thandaung, 20 miles N. E. of Toungoo, & 1 ; 40 miles N. W. of Tuungm, e
6 1. 3 [ : e
FELIS DOMESTICUS h
The Tame Cal 1

g’ﬁ"wu.,fm and two greyish coloured, varieties that may heru;md alméai__{
‘anywhere.
FELIS MARMORATA, Martin,
836, Felis marmorata, Martin, P. 2. S. p. 109,
1846, Felis charltoni, ’B]y AL MUNL HL xviii, p il S
n

1849, Felis marmoraia, ufnrﬂ's Ha.m'm oo a3
'Itw&n‘attw dried skins, no other specimens vbtnlnud.b:r thaosnm

]

i FELIS PARDUS, 5 -

X The Pmmr
ﬁtlnﬁﬁm Tmiw District but no details g‘lm
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PARADOXURUS BIRMANICUS, Wronght.
The Burmese Palm Civel
I Syvoonvmy in No. 16.)
G miles B, of Toungoo, £ 4, 91 30 miles N, W, of Toungoo, 2 unsexed,
{0 miles N, W, of Tounwon, » 1.
HErRPESTES nigmaxicus, Thos.
The Sweall Hirmese Mongoose

Foungoo, £4, ¥ 440 miles N, of Toungoo, £ 1, 1 unsexed,

RELUS, L.

Tae . Indicus but
% » dropped when Blanford's Mammalia
recogalzed that all the Jackals are of
CHARZONIA FLAVIGULA, Bodd.
T Tl f-'.':'.;.'l:.:.'.' HSlarien
iz No, 15.)
3 it
i ALAVARDS, Raffles,
oy Bewy
No. 14 )
} 1 I Ol & (hidy i L
cixrnacros, Blvib,
§ we Hrvwi Fhiing Sgutrred

. }

30 miles N, of Toungoo, 4 6 36 miles

s 5. of Toungoo, £ 1: 6 miles . of Toungoo,
o 2§40 miles N, W. of Tonngoo, &1,

BELoMYSs TRICHOTIS, Thos,
The Black-cared Belomys
(Synonymy in No. 20.)
13 miles E. of Toungoo, $ 1,

‘The English nanie given here was proposed by Mr. Wroughton to distinguish
K. fricholis from B. pearson: which has red ears.

HYLOPETES PHAVRED PROBUS, Thos,
Blyth's Flying Sguirrel
(Synouymy in No. 16.)

5 miles . B, of Toungoo, 1 unsexed ; Toungoo, & 1.
20 miles N, of Toungoo, £1, §1.

HBATUFA PIEOPEFLA MaRANA, Thos & Wrought.
The Cenlral Burinese Gianl Squivvel
(Synonymy in No. 16.)
6 miles B, of Toungoo, § 2; 10 miles N, of Toungoo, + 1.
20 miles N, of Tonngono, 4 2; 30 miles N. of Toungoo, gL

35 miles N, of Toungoo, £ 3, 21 ; 40 miles N, of Toun goo, £ 1,
30 miles N, W. of Toungoo, £ 3. :

A specimen of this Squirrel was incorrectly reported in No, 46, :
piganien. The English name was altered in the I-H:_r;ﬁ Report, Nao, 29, e
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DREMOMYE RUFIGENTS ADAMSONT, Thos,
The Red-cheeked Sonirvel
[Synonymy in No. 14.)
Thandaunyg, 4,500, feer, 20 miles N, K. of Toungoo, § 2,

" - CALLOSCIVURUS FERRUGINEUS, F. Cuw.
The Burwmese Bay Sguirrel
1 No. 16.)
N. of Toungon, £ 6, § 5.
niles M. W, df Tounpoo, £ 2.

S0 miles N, of Ty
I 3 miles M. W, o il
30 milea N, E. ol T

i
TOMEUTES PHAVREL FHAVRED, Blyth.
il Fhayre’s Syuivred
(Synonymy in No, 14)
2,92 F To ¥ 0.3
[ Teonn 1 miles M. of Toungon, £ 1 20 miles I,
1.
i Toungoo, & 1, § 2 40 miles N. E. of Toungag, £ 1.
TOMEUTES PYGERYTHRUS, Geolf,
The Trrgivady Squirrel
{Synonymy in No, 29.)
16 miles N, of Toungoo, ~ 5, E' 2: 20 miles N, of Toungoo, 71, £ 1.
30 miles M. W. of Toungoo, £ 3, § 3 20 miles N, of Toungoo, & 3, £ 6.
| Toungoo, £ 3, § 3.

MENETES BERDMOREI, Blyth.
Berdmore's Sqguivvel
(Synonvmy in No. 16.)
45 miles M. of Toungoo, unsexed 1; 36 miles N, of Toungoo, £ 2

MESETES BERDMOREI DECORATUS, Thos.
Berdmore’s Sguirrel
{(Synonymy in No. 16.)

10 miles N, of Toungon, £ 1; G milez N. of Toungoo, ¥ 1; 30 miles N. W.
of Toungon, ¢ 1.

TAMIOrS MACCLELLAXDI BARBEL, Blyth.
The Striped Burmese Sguireel
{Synonymy in No, 14, )
6 miles E. of Toungon, £ 4, $2; 8 miles W. of Toungoo, ¥1; 13 miles I,

uf Tonneoo, 4 1.
30 miles N. W. of Toungoo, 4 1; 35 miles N, of Toungoo, 1

BAXDICOTA NEMORIVAGA, Hodgs
The Smaller Bandicoo! Ral
1836, Mus { Kalfus) nemorivaga, Hodgson, JLAS . | p. &3,
1878, (MNescdia) elliolanns, Anderson, J.AS, B, xlvii, p. 231,
1880, Nesokia bandicota, Blanford's Mammalia, No, 296,
Toungoo, ¢ 6.
This bandicoot was incorrectly recorded ag B. elfiofana in Report No, 15,
23
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GUNOoMyYs varirs, Thios,

five MWalay Wole- Kl

(Synonymy in No, 17.)

Toungooe, £ 7.2 5: 35 ot, &1,
Among these g mens re skins of 9 yvoune ones which

identified as A.

recently Deen

species and has secimenz i Mr, Mackenzic"s lnst
two collections ns
RATTUS CoxcoLor, Blvth
e Litlle K At
[Synosyn » 7
Youngoo, 4, €406 miles K, of Touneso, #1130 miles N of ‘Pounoon, 2 1.
BRATTus nat LHY XS fint
ke S Trag iy

Kuallns raffus Ehvensis, Hint
o0 A3 260 35 miles M
M. W. of Towm
ite hellied rat i

in the Shao States, the tyvpe locality of fdyrasis.

BATTUS RATIUS RUFESCERS, (Gray,
Thie Connmon fudian Kal
[Byvoonymy in No, 1)
Toungoo, ¥ 2, £ 1.
Mus noastovrys, Hodgs,
The Himalayan Howse Wouse
(Synonymy in No, 15.)

Wi

. Vol XXX

were ariginally

B.NLHL Sag, voloxxv, p. G,
wran, S5, Y2 ansexed 1,

is nodoubtediy similar Lo that found

Toungoo, & 16, @ 12, unsexed 1; 36 miies N. of Toungon, 9 4.

40 miles N, of Tonngoo, & 1, € 6, unsexed 2,

CaxxoMvs FATER, Thos
The Hay Bawbop Ral
(Synonymy in No, 14.)

11 miles N, of Toungoo, ¥ 1; 10 miles N, of Toungoo, & 3, § 5.

LEers recuexss, Blyvih,
The Pegu Hare
{Synonymy in No. 16)
Toungoo, £ 8, 2 4 ; 30 miles N, of Touagoo, £ 1.

40 miles N. of Toungoo, £ 4, ¢ 2; 40 miles N.W. of Toungoo, £ 1.

MUNTIACUS GRANDICORNIS, Lydd.

The Temassering Kib-faced Deer
{Synanymy in No. 2)

Toungoo, ¢ 1; 11 miles N. of Toungoo, § 1, 30 miles N.W. of To
35 miles N.W. of Toungoo, £ 2; 36 miles N. of Tounguo, 1

40 miles N. of Toungoo, & 1.

The Muntjac is found thronghout India, Ceylon, Burmah, Malay States, etc,
and showing slight differences in size, color and horas has consequently been
separated into a number of species by varlous zoologists, but it would appear
to be very doubtful whether all these species are worthy of recognition,
possibly after further study of these small deer it may be decided that th
all of one species, varying slightly according to local conditions, and therefore

entitled only to subspecific or racial names,

king on this

ungoo, £ 1,

Cluite
ey are
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Crrves Lo, Guthrie.
FPhe Pegw Thamn
1342, Cerons efdf, Guthrie, Cale. Jour, M. H. il, p. 17,
1855, (Cersus ofde, Blanford's Mammalin No. 366, p. Sl
Tounwoo, 1.

HYELAPHUS PORCINUS, Zimmn.

Fhe Hor feer

Tuvtannprams,

cnymy in No. 20)

1 Wild Boar

1w it No. 5

) 5
i1k he striped appesrance of the very

SPIRIT SPECIMENS

List [duly amended) attached to third Collection.

siw Nadfus anauim
ER e o

} S50, -
botad 08 ‘ K

23 -1

25 10-1026

Toungon,

'
= bata 14 i i ,.I
583, 31-10-150H 2L
=S A54, 7=11 1826 13 miles E. of Toungoo,
gRE: | o 3-11-1926 "
86 h & 5111926 i
KE7. = o kArensis (melanistie) ra
] 14-12-14926 Toungoo.

OY.  Cirnoplerns sp. sphing

v '
Kallus concoliny

= pta g Pl aes
Chrropodmuys pliroides
Crnoplerns sp. splhiny
Hipposideros bicolar
Scofoplifns caslanens
Tenmenles pygeryliivus
Cyroplerus sp. sphin
?]Ip.ﬂ'al;:un Tongimanis
Fupaia b, belangeri

17, Felis pardus
1130 Seadophilus catlancns
1132 Kaiftus cancolor

1133, Lepus pepnsnsis

1145, Tomewles pygeryihiris
1174, Mus homonrng

1175, Mus homeowrus (juv.)
1184, Sumcus uwdipes

i
30 miles E. of Toungoo,
Toungeo.
U miles M. of Toungoo,
11 11-1926 13 miles [, of Toungoo.
110-12-1426
22- B-1924
2-10-1526
10-

'
Toungon,

"
(Tovtsd [ ex 1006)

floctus ox 1044 name donbiful)
| ox 104G o

{ SrI0is | i
{Feetus ex 1053)
(feetus ex 1063)
(foctus ex | 125)
(fretus ex 1087)
Tounmon,
13- 5-1422 36 miles M. of Tonngoo.
19- 5-10927 Toungon,
{fretus ex 11445
1- §-1927 Toungoo.
1- B-1927 i
4- 61927 e
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1201,  Mus Aomowrss {(fuv.) 12 §-1027 Toungoo,

: 29
I.. oY .“. i -
s ) i1 name dotibiial)
1041 :

ik, =

1 f

W11, 5 i mile | ]

135% / A 0
i (] 1 I




SOUND PRODUCTION BY A LARVA OF CYRISTER
(O Y AASCHOA)

kG ADAaS MUKERI

wr o Aology, Cuiversily Coliege of Science, Culentta

In July bast, I collecte
small dit
04

La live Jarvo of al e belonging to the - Dytiscida
of waker in sierhbourhood of Halisabar in the
wnel List ipportunity of observing the inter-
uction by the emizsion of tracheal air through

1 measured 1
the finnl st

rly 55 mm. in length. It
¢ of its larval life, judging

s Cydisfer and appears to be that of Cpbisfer
ngal. 1osely resemnbles £9dicens larva in the
tedd fuows, plgmented eyes and ast two
i an their lateral edges. It is easily
thie absence of a pair of styli at its posterior
s with its head downward keeping the tip of the
ter and the stvl help it in hanging. “U'he tip
of the abidomen con =0 pair of spirnecles. The Dhyfiscns larva takes up air
by means of these spiracles. Portier (1911)" mentions that Crdisfer larve, in
view of the absence of styli at their posterior end, cannot remain suspended
from the surface of water or live long in deep water. The larva, as io thecase
of fyfiscns larvie, posseszes ten pairs of spiracles, Of these, (wo pairs belong
to meso-and meta-thorax and the rest to the abdomen, each abdominal segment
carrying one pair. T'he thoracie spiracles lie on the ventral side while the abdo-
minal pairs except the last, are found on the lateral margios of the body, The
last pair of abdominal spiracles is situated at the tip of the abdomen and being
pushed up above the surface of water enabled it to have direct access to the
atmosphere for respiration. Al the other spiracles, dueto the habit of larva in
keeping itsell noder water, have little or no chances of coming in direct contac
with air, and are non-fupctional zo far as respiration is concerned and are
regarnded as elosed. It muost, however, be noted that the meso-thoracie =pira-
cles are of considerable importanece in the present case as they alone are
concerned in the production of sound and clearly open to the exterior.

The larvn was quite active during its captivity in the laboratory. It was
placed in a petri dish half filled with water just enough to cover the body of the
larva, The larva lived in this state for foonr days without taking any food and
wils afterwards killed. It obtained air for respivation by lifting the tp of the
abdomen above the surface of water while its body rested upon its legs,

On the day following the capture 1 took up the live larva in my hand and
was examining it under g hand lens. The larva apparently did not like the
situation and attempted to wrigele oot of my fingers,  The conseguence was
that I Bad to tighten my grip over it and the larva responded by emitting a
atrange squeaking sound which indeed took me by curprise. Teo enquire as to
the exact cause of the sound the larva was put back in water and | waited for
an Rour o vain to see if it would produce the same sound again, Then I
teased it with a blunt mounted needle. The larva got irritated, jumped sud-
denly up by throwing its body into @ curve and emitted at the same time the

Liominal segme
distingunished from the katter by
cnd. The Dyfiscws larv:

' Portier (1911), RKecherches physiologiques sur les insectes agquat
rckte ot .":.':ﬁ..*'c'-!:r. 5 ol 'ﬁiiﬁ Al 5 & losecles ageatiques
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peculing sound.  The larva, of course, was forced to repeat the sound sevaral
times that day and there was oo doubt about the production of sound by it 1
observed that it could more easily be induced to make the sound if its abdomen
was pressed bard or squeered, 1t was nlse seen that the larva would produce
the sound on being sutficiently disturbed without being hurt,  The sound was
wiven out on i r the larva was in or ont of water. It did not,
however, make 1 lelt nndisturbed,

It is interesting
thrown into muscu
intervals appearcd fal

T'he sound was of short durstion bat intense,  Its intensity was sueh that my
colleague, Mr. J. L. Bhadurl, who was working al the next bench o few feet

o totend by the sound, aod also began tensing the creature.
woits revengre. It drove its powerful polnted jaws
ew blood, before Mr, Bhaduiri could satisfy his
r that n elear fluid of greenish brown colour ran
hen its jaws pierced Mr, Bhaduri’s fnger.
vhably is to frighten its epemies as it wos
1 danger,
i by me for the mechanism of its sound produc-
the binocular microscope did not show the

As the production of sound other than by
ssible by the expulsion of a current of air from the
v were subjected to carefnl ob=ervation by

ing it to emit sound. When the larva was
5 dorsal surface and was foreed to aive out the soond,
riskly bubbled out through water from the right spiracle
af the mesothorax, The quick escape of air from the same aperture was also

obzerved when the larva produced the sound on being poked without being hurt.
But no bubbles of air could be seen eseaping through thoracle spirncles during
ordinary respiratory activit Since the issuing of air through the right meso-
thoracic spiracle wis ant with the emission of =ound there could be no
doubt that sound was produced by the forceful expulsion of tracheal air through
the spiracle.  As sound in the present instance was caused by emission of air,
the larva in this respect might be said to have a volce. Spiracles were further
observed under binocular microscope aflter the larva was killed and put under
water. Bubbles of ajr were found around the right as well as leit spiracles of
the meso-thorax adhering 1o their surfaces and glistening through water, On
pressing the body of the larva for the first time after its death, hubbles of air
were liberated from the meso-thoracic spirncles. ‘'he presence of air bubbles
on Lhe externsl surface of hoth right and left spiracles and disengagement of
air from them indicate the possibility of ejection of air through both spivacles
and not through a single spiracle as the actual observation of the live apecimen
disclosed. An explanation of why the air was seen to pass out of the rght
spiracle only might be found in the fact that during the observation the larva
was foreed to lie on its dorsal surface which fimited the movement of its body
in certain directions and thus the tracheal air was forced to pass out {hrough o
particular spiracular aperture of the meso-thorax.

As to the cause which leads to the foreing out of the tracheal air through the
thoracic spiracles resulting in the emission of the sound, it may be mentioned
again that jost before or at the time of emission of the sound, the body of the
larva was either thrown into powerful rovsclar jerks or its posterior region of
the abdomen was artificially pressed. It is evident irom this that the expulsion
of air from the trachea was brovght about by the muscular contraction of the
body especially of the aldominal region, It may also be noted that the main
trunks of trachew of Cybisfer larvic as shown by Portier are peculiar in present-
ing a number of constrictions along their lengths,

It may be further mentioned that W. Alt (1912)* from his study of the strue-
ture and histology of respiratory system including spiracles of the Dytisens
larva suggests the possibility of sound production in the larva by the escape of
air from the trachea throngh the thoracic spiracles which he shows as upen,
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Cavrainy R. 5. P, Bares, M.n.0.10,
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After a lapse of seven whole vears [ found myseli on the 18th of
June contemplating once more the beds of swaying reeds and bul-
rushes which flank the canal between the Dal Gate and Gaosrilal

Point

This thoroughfare (o the Dal Lakes s 1.||1m]-,'r:d thronghaont
voand obvigusly the greater part of lln night with scurrying
¢, the crews of which invariably hale the idea of being passed
w any other craft, and with shouts of exhortation and much splash-
ing of the usfortunate cecupants institule a race on every possible
occation, Lumbering country boats, the families inhabiting which
are conlinually engs: gu:l in wordy warfare with one apother, glide
slowiy up and down, and house boats of all sizes and descriptions
occupy every backwater and line almost every vard of the edges of
the capal itself. Ewven so my recollections of the last time I waded
amongst these seli-same quivering green masses left no doubt in my
mind that the fortnight I had allowed myself for attempting to
photograph their bird-life would be fully cccupied and such was the
CASE,

Our house-boat was ensconced in a backwater on the east side of
the capal about midway to the point, a large patch of tall green
rushes on either side of it rustling and sighing at every puff of wind
and of course I first turned my aitention to these to explore their
somewhat steamy interiors. Mosquitoes did not prove to be such a
pest az I had feared, but by the afternoons the air within the beds
was most humid snd unpleasantly hot with the result that to begin
with [ conficed my explorations and photography within them to
before and after breakfast. The former habit I soon gave up as 1
found the quality of the light up to about 2 o'clock was most doubt-
ful and consequently results rather poor.

For the first two days [ felt distinctly disappointed. Birds seemed
amazingly scarce. LEven the chattering Reed-Warblers appeared to
me to be in lesser numbers than formerly though their strident
voices were, as ever, a distinet feature of that beautiful streteh of
water and weed. The Little Bittern I hardly saw, one flopping lazily
across the prow of the boat from one side of our backwater to the
cover of the recds on the other. The Dabcehick I did not remark
and the Indian Moorhen only made its presence felt by upraising its
voice once or twice from the depths of the reeds. The Indian
Whiskered Temn never once appeared, and this bird and the Dabchick
I am of opinion are definitely scarcer than formerly in the Dal Lake
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Miall (191292, however, states these spiracles s closed,  Ihe tracheal air there-
fore when (oreed out possibly sets into vibration the membranes and hair linlog
the trachens near thelr spirncnlar openings, resulting in the production of
sl
It is also lnteresting to note that Wesenburg-Lund (1911-12)= reports the
ring nolse emitted by the winged forms of S iscus beetles,  He points out
that such buzzing ooise s distinet Froo pote produced by the stridulatory
m when  present, The bugring sound, in his opinion, is cavsed by the
ngr out of air from the troches through the first pair of spiracles. The
pair of spiracles [ prothoracic) i i forms of the Dytiseidin may be
dderad, in view of e d of spiracles dunng the develop-
wtal history of ins in spond with the first pair of spiracles
{mesothoracic in position ) Thus there appears to be certain
similarity in the plivsic of production i sound among the larval and adult
stapes of the beetles of the Dytiseldae family.

% L the emizsion of air from the meso-thoracic spiracles of . the larva
it does under the Diytiseido family has an importont bearing on' the
] pen or elosed nature of spiracles of larvie of the
the mesc-thoracie spiracles clearly
[ this particuliar larva at this stave
v of waterinto trachewe through the
clion of surfhice tension as pointed

of it=
npen
onk by Al

L= he vxlerior,
WC5 15 prave nberd fron
g well as by W
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1 Miall {1912), Agquatic Insects.
* Wesenburg-Lund [1911-12), Biologische studien uber Dytisciden, Siof.
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as 1 whole than they were seven or eight yearsago. The former pro-
bably owing to persecution as their eggs are always collected for food-
stufis, and the latter partly owing to the greal increasc of traffic, both
tourist and otherwise, and partly because the eggs are also collected
by the villagers. On one occasion, when near Renawari, an old
woman in a shikara who had just left the reeds showed to us a
howl in which were some half dozen Moorhens' eggs and between
2 and 30 Dabehicks', fresh and nearly all quite unstained.

Swallows of course abounded and the biilliantly-hued little Central
Asian Kingfishers were as numerous and cheeky as ever, using the
duck-boards around the house-boats with complete disregard for the
presence of the occupants as vantage points for fishing sallies or for
beating to death their victims.

The water in the reed-beds on our side of the canal was somewhat
deep and the growth very thick and herein lay the reason for my
unpromising start. Wading waist deep and pushing through the reeds
with very considerable difficulty was the order of the day and meant
that thorongh searching was out of the question, so I probably
missed a number of nests in consequence, though [ am alse certain
that these same two factors were not to the liking of the birds. All
1 counld find was an apparently half-Anished Little Bittern’s nest and
an empty Reed-Warbler's, both close to the boat. As a matter of
fnct I later discovered that had I waded but four or five yards
beyond this Bittern's nest [ would have come upon another conlain-
ing newly-hatched young.

At midday on the 20th, when returning with my wile from a shop-
ping expedition, [ noticed a Reed-Warbler's nest in a very unusual
position. Owing to the wind and the current—the Lake was
abnormally full—the shikara was hugging the west side of the canal,
so I was studving each reed-bed as we slowly made our way up
stream and thus spotted the nest in guestion. The Great Indian
Reed-\Warbler, though bolder than most of his tribe, is still a confirm-
ed skulker and prefers to be heard rather than seen, consequently the
nest too is almost invariably well within the outer fringe of the reeds
amongst which it is built and which are used to support it. This
nest however was not only on the outer fringe but was not even
supported by reeds, though a couple of bent ones ran through it in
the usual manner but almost horizontally. It rested on a fork of a
branch of a small willow tree which had been pushed right aver and
lay partly in and partly out of the reeds. The nest was thus in full
view of passers-by. It was empty much to my regret and still
incomplete though both birds were in attendance at the moment of
discovery. Unfortunately next morning a house-boat tied up with
its prow almost touching the nest with the result that the foolhardy
birds naturally deserted. This event however led to me abandoning
t].'}& reed-beds on our side of the canal in favour of these on the west
side, as the water around this nest was barely a foot deep.

That same afternoon therefore [ transferred my activities to
an area directly opposite the house-boat which proved so productive
that one small corner thereof occupied my complete attention for
the remainder of our stay in Srinagar. I did not wade straight into
the reeds from the side facing the canal but had the shikara pushed

24 :




G588 JOURNAL, BOMBAY NATURAL HIST, SOCIETY, Val. XXXIT{

up a narrow diteh partly dividing this pateh from the next, down the
middle of which ran a line of small willow saplings. In one of
these was a White-cheeked Bulbul's nest containing 4 eggs.  Hav-
ing leit the shikara, 1 had not waded more than 15 wyards into the
reeds in about 2 feet of water before I found myself confronted by
a Little Bittern's nest in which were 5 well incubated eggs, quite
nest though [ had not heard a sound. The nest was roughly 8 inches
across and 18 inches above the water and composed of dead rushes
as well as of the rrowing reeds bent down and across to form
a lattice-work platform.

l continued my way through the forest of reeds which blocked out
all but a narrow patch of sky above my head and consequently
made it rather diffienlt to maintain directon or kesp count of
distance, not unimportant items when it is necessary to visit a nest
a second time. Soon a lane is formed, but not necessarily on one's
first venture as one is continually veering from side to side to look
at supposed nests or investigale suspicious noises, added Lo which
in one's wanderings a maze of passages is soon made which ecross
and recross one another at all angles.

After coming upon 3 more Bitterns' nests, none containing eggs
however, | reached a minute pond, a little space clear of reeds
some 15 yards long and 3 or 4 wide. [ fell it was a4 good locality
for a Moorhen's nest and I was not disappointed. A nest contain-
ing 7 eggs, very boldly-marked ones, was situated about 6 feet
from the edge of the pond. It was a very substantial nest more or
less solid from water level even though the top of it was a good 2
feet from the surface. The eggs were so very near hatching point
that the shell of one showed numerous cracks culminating in a ridge
where the downy baby was attempting to thrust its way out. I had
the hali-plate camera produced and used up 2 plates, the exposures
employed being F32 and 10 seconds and P44 and 5 seconds. The
former resulted in a badly over-exposed negative and the image on
the latter flashed up far too quickly for my liking. [ was without a
watch so0 my supposed 10 and 3 seconds were probably somewhat
exaggerated. On the way back to the shikara [ came across a new
but empty Reed-Warbler's nest abont 20 yards from the original
Bittern's.

About 65.30 p.m. [ again visited the Bittern’s nest, towing behind
the house-boat shikara the minute shikara I had hired to support
the hiding-tent. This boat was most conveniently the same width
as my hide, thatis 2 ft. 6 ins., 0 it was an easy matter to erect the
latter firmly upon it. The hiding-tent occupied the central portion,
the two ends sticking out into the reeds also requiring to be camou-
flaged when the boat was in position in front of a nest. With
the help of the man whose services | had also hired with the shikara
we soon had the tent in position, as narrow ualane as possible
having been cut through the reeds from the nest to the spot in the
side of the hiding-tent whence the enormous eye of the camera
would protrude. The tent was rapidly screened by drawing
numbers of the growing reeds through the rope loops caught to its
sides, and the ends and top were likewise covered with reeds cat at
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4 distance so as not to disturb the vicinity of the nest. A number
aid over the bare ends of the shikara. It was
it the reed-bed fairly confident that how-
Little Bitterns might be they would
and certainly be accustomed by next
and the small clearing running

of rishes were then 1
now cetting dusk, so we le
aver shy or suspicious the
return to the nest at nightiall
day to the proximity of the hide
from the nest to it

By 7 o'clock next morning 1 was enclosed in the hiding-tent, and
very comfortable 1 was too as I was able to sit on the narrow seat
in the shikara looking straight down mnto the focus sing screen
of the reflex. I had been much relieved to find the eggs warm 50
knew myv fears of desertion to be needless. Hardly had the sound
' 4 died away in the distance, taking away the men
who had tucked me in o0 to speak, than 1 suddenly became aware
that the head of the female was poking up over the back of the nest
to be followed by the rest of her body as she clambered in a
peculiarly slow wnd sure mapner onto the platiorm and settled
on the eges. 1 was disappointed to find how extraordinarily
low she snuggled down in the nest, sinking lower and lower by a
strange sidelong swaying motion until all I could sea was her head
aud but a fraction of her back. This swaying she kept up for a
minute at least and repeated at intervals. Sitting thus | exposed
2 plates only on her and then waited for developments. She was
very restful and showed little interest in the lens, cxcept for staring
rather fizedly at it whenever I made a noise. On occasions she
thrust out her head and neck in a rather threatening manner towards
a fossy little Reed-Warbler which ventured on one pecasion to
within a couple of feet of her,

I was just beginning to feel symptoms of boredom coming on
when the female showed distinct signs of liveliness. The reason
was soon forthcoming @ a slight rustle behind the nest presaged the
arrival of the male. The female seemed to resent his intrusion and
remaining seated in the nest turned her head towards him, opening
her bill and giving one the impression of hissing at him with anger
though I heard no sound., The male paid no attention to this
display but advancing steadily stepped on to the edge of the nest
and remained standing there until she very reluctantly made way
for him.

As soon as she had gone, the male took over the care of the
eggs and swaying gently in the same manner as she had done
he sank down on the nest. He gave one the feeling of being not
?ngether an adept at the self-appointed task, as he sat very high
in the nest and was decidedly prone to nervousness, The lens
engaged his attention for a considerable time, and with his bill
pointed upwnr:rls al an an_gle of about 45° he gazed fixedly at it
from under this dagger-like weapon, giving one the impression
that his eves were set in his head actually lower than the line of the
gape. In this position I photographed him using a stop of F8 and
1/15 second but as it was still barely 7.30 a.m. the negative turned
out to be slightly under-exposed though the plate was an Iso-Zenith.
He did not remain seated for long but after about 10 minutes left the
nest for a brief space, to my surprise returning with a length of dead

of the boat shikar
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reed with which he proceeded to repair a portion of the nest which
evidently did not meet with his approval. This done he spent a
further 10 minutes over the main duty and then left the nest once
more. 1 could hear him paddling in the water only a couple
of vards behind his home and after an absence of 3 minutes
he reappeared, without the further piece of building material [ had
expected.

During the time he was incubating he was never still but forever
looking this way and that for possible enemies. At every sound he
assumed what I came to call the * on pguard’; neck outsiretched
and bill forming one line with it, obviously ready to impale upon its
sword peint any intruder with which he could contend.  Should
a Kile or Crow pass over head, with amazing speed his bill was
pointing skywards with his neck sirefched to impossible iimits.
From assuming this position of readiness he withdrew with a
steady movement but extreme slowness, some seconds elapsing
before lis head was back in the normal position tucked well in
between the shoulders with the invisibiy-coiled neck within the mass
of feathers over his breast. It was now breakfast time so not
wishing to frighten him unduly by a sudden appearance I put a
finger out of a spy-hole and waved it about. The cne and only
effect was an immediate assumption of the ‘ on guard,' so I shout-
ed to the Manjhi who was now waiting for me outside the reeds to
wade up to the tent. My shout merely produced a lengthening of
the neck, and not until the boatman was some 10 vards from the
hide though still out of his sight did the Bittern slip noiselessly
from his possessions.

We towed away the hide-boat as my programme for the following
day was to attempt the Moorhen's portraiture before breakfast
and afterwards to pay a visit to the Nishat Bagh, taking note of the
extensive weed and lotus patches around there with a view to possible
Jagana photos and to see at what stage the nidification of the
Whiskered Terns had arrived. Unfortunately 1 did not take the
hide-boat across in the evening, as the behaviour of the Moorhens
when I found the nest had led me to believe that they would give me
no trouble, especially as I knew that at least one young one would
have just hatched out. On my finding the nest one of the birds had
made great demonstrations to draw me away from the locality,
clucking loudly and flopping repeatedly and heavily into the water
with loud splashes only a few vards away out of sight in the thick
reeds. v

Next morning therefore I got up fairly early so that by 7 am. [
was within the hide with everything in readiness. The bird—I
could only Dbe certain of the presence of one—approached almost
immediately but for two hours it dared not clamber up to the
nest. On one occasion only did 1 catch a glimpse of it some
6 ft. from the hide but weil out of the line of the 4 inches wide
lens, the obvious cause of its timidity. Its approximate position
was easy to divine as the one and only chick as yet hatched dis-
played remarkable energy, forever turning itself round to face
towards the direction of its longed-for parent and doing its very
best to scramble out of the nest in which it very nearly succeeded.
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Fortunately it became entangled in the loose outer material of
the platform whence it was rescued at Y o'clock when hunger over-
came my keeness. Removing the lens and camera, [ pulled the
reeds across the passage from hide o nest leaving the tent in
position for another attempt next day. Sucecess was not to be how-
ever. On my visit 24 hours later the chick had been removed and
the nest ohvipusly deserted. Thus it is that we live and learn.
The bird-photographer’s motto should be * caution ” and he should
never take anvthing for granted.

The Reed-Warbler's nest on the edge of my reed-bed had also
been given up, so once more was Lhe hide placad in front of the
Bittern's nest as [ wished for records of the relief between
male and female. On this day however,-the 22nd, the female alone
appeared. Completely oblivious to the presence of the camera
and hide she amused herself and me umil 1 kad to quit, leaving the
nest on a couple of occasions and once or twice putting in a short
time on household repairs. This time the hide was left & sffv, not
for further immediale work oa the Bitterns hut because a1 Reed-
Warbler's nest containing 4 fresh eggs had been come upon
while cutting rushes with which to camouflaze the tent, and
being but 15 vards to one side of the Bittern's nest I did not see
the sense in taking the hide to the house-boat only to have to
bring it back again at nightfall. At dusk therefore we merely drew
the hide-boat the few intervening vards and placed it in position
facing the Reed-Warbler's abode. Passing the Bittern's nest on the
way back [ could just make out through the intervening reeds one
of the birds at the ‘on guard' on the nest, so used were they
becoming to our comings and goings.

The morning of the 25th had now arrived and [ was awaiting
what I expected to be an easy task, namely the return to the nest of
the Reed-Warbler. Nevertheless for 2 hours I sat there with both
birds making incessant harsh noises around me. The hide was not
at fault as on occasions the roof was used as a landing ground
and once one of my Little Bitterns actually clambered over the end
of the boat. [t was the lens once more. Gaining experience [rom
this second failure, 1 have since emploved a circle of dull black
paper, which, though the same diameter as the lens, is vel not
s0 startling on account of its lack of lustre and Aatness. Neverthe-
less it appears to be what is needed and when the projecting Dallon
lens is substituted for it alarm is not occasioned.

Eventually [ carefully withdrew the lens into the hide while
the birds were behind me and but 3 minutes later one of them
was seated over its eggs.  To replace the lens was easily accomplish-
ed as the head of the bird was so low in the nest that it was unable
to see the slit through which I had to push it.  This fact of course
also went against me as | wanted photos of the bird, not of a
bhill and tail pointing almost vertically upwards.  The shikara now
being in the offing, I called up the boatman hoping to get the
bird as it became alarmed at his approach, but on his arrival it
sat up in the nest with great suddenness and flew off without
giving me the necessary interval of time for an exposure. Be it
noted that my voice caused no alarm,
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Determined to succeed T leit the tent where it was and 24 hours
later I returned once more. Five photographs weie my reward
though only J of them, all obtained with an exposure of 1 /50 second
at a6, trned oul good enongh to keep: two of the male looking
down at and admiring his possessions and one of the female as she
slipped on to the nest. I think 1 am correct in presmming to dis-

tinguish their sexes us one bird did all the incubating, the other

merely approachiog the nest Lo take stock of its contents—seemingly
without pavallel in his opinion—when exposed his wondering
ze: 1 trie 1 to get pl graphs of the two birds ogether,

ass1hle to eet both in focns at one and the same

:wildered

Lo ds-
another
y 0 T i i 5 ) 3
perating
[t was
obvicusly the owners of nest who were wont (o annoy my
Bitlerns, as the two domici 1 not have been more than 15 ft.
apart. The parents were igordinately tame and, when [ stepped
back a couple of feet into the reeds on the opposite side of the
path, one of them actually came to the nest and fed its rowdy
offsprings.

This determined me to try a method I had as yet never emploved
to get records of the proceedings, and let me say here and now that
as long as I live never again will I try the cloth over the head or
any other like method on a hot summer’'s afternoon, this side of
Suez at any rate. [ have seen photographs of people observing the
ways of wild creatures standing up with portions of tree tiunks,
sacks and other strange implements over their heads. [ take off my
hat to them. Never in all my life bave I spent such an uncom-
fortable 40 minutes as [ did then to obtain 4 decidedly mediocre
negatives of this Reed-Warbler feeding the only two voung ones
which condescended to remain in the nest. The other two clambered
out and disappeared into the reeds soon after 1 had taken my
stance in front of their home. By next morning the nest was
empty. However to go back to my self-inflicted torture.

I went over to the spot just after a very good lunch on top of
which a sleep would have done me much more good, I'm sure, than
being stewed alive. 1 fixed the reflex on to the stand of my half-
plate camera, screening it as much as possible in the reeds just on
the opposite side of the above-mentioned path we had formed
through the rushes, taking my stand behind it. The water was just
knee deep, so within less than three minutes a number of water-
beetles and other small insects were tickling the backs of those
portions of my anatomy, nearly driving me off my head. ‘To bend
down to remove the offending things was out of the question, as
the slightest movement produced much alarm and a volley of

I was ble

upocn : low down and the
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chattering from the parent Warblers creeping about in the reeds in
close proximity and obviously delaved their appearance at the nest.
However this discomfort was nothing compared with that of the 5
mosquitos and the heat. I was very soon reminded of the fact that

I had forroiten to smear mysell with oil of citronella, and of course
jnst at a eritical moment az one of the birds at last pitched on the
rim of the nest a sharp stab on my elbow, another on my cheek and
a third on the back of my knee almost made me leap out of the
water with anger and pain.

1 had frst tried merely bending well over the focussing screen
so that my face was more or less hidden from the birds by my topi,
but they objected to my head-gear's shiny brown top and I objected
still more strongly to the sun which shone with appalling ferocity on
the back of my neck. There was nothing for it but to drape a large
focussing cloth 1 had brought ont with me over my entire head and
shonlders and down to the hood of the reflex. With this arrange-
ment the birds aereed but all other discomiorts paled into insignifi-
cance. After midday the resd-leds were always hunid sand un-
pleasantly hot. Within a very few moments therefore 1 was pers-
piring so profusely that the focussing sc rapidly covered
with moisture. Ten minutes of this, in which appeared
6 times and in which 1 exposed 4 plates, were all | could stand. 1
then fAed back to the house-boat feeling a complele wreck and
wondering whether fever was Lo be my subsequent portion for my
foolhardiness and forgetinlness, All this time I eould not have
been more than 3 vards from the Bittern's nest and I could distinetly
hear sounds of a bird on it. It must have known of my presence,
but was apparently no longer afraid of me.

On my way back to the house-boat and also on a previous occa-
sion in the same place my wife drew my atiention to a Central Asian
Kingfisher hovering in the air in exactly the same manner as does
the Pied Kingfisher. Aim was taken in just the same way, the body
being at an angle of about 60° with the bill pointing straight
downwards. The plunge which followed was not however quite
vertical bul at a very steep angle indeed and from a height of
ronghly 15 ft.

I now come to my last and most interesting morning with the
Bitterns. On the 26th 1 ege had hatched oul; on the 27th 3, and
by the 29th all 5. It appears therefore that incubation probably
commences with the laying of the first ege, especially as [ had also
under observation another nestful of voung ones in which the differ-
ence In age was even more marked,  This was the nest [ referred
io earlier on as being guite close to the house-boat.  On the aiter-
noon of the 24th 1 came across this family but only one, the voungest,
was content to remain in the nest: the remaining ones were dis-
covered clambering about the reeds at varying distances ifrom it.
Whether this is a normal habit, as they were still in down, or whether
my floundering through the reeds set them rambling, of course
I have no means of telling. [ had all along felt certain that there
must be a nest in this corner of the house-boat patch, as not only
had [ heard occasional croaks, but 1 had noticed Bitterns to settle
in the reeds at this spot gquite a number of times, and one had the

nwa
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habit of coming out to fish at the very corner of the reed-bed within
a few vards of the boat.
To get back to my pet pair however., As all the eggs were now
" hatehed I had every reason to expect a fully employed morning.
They were very lively voungsters and from the first exhibited many
of the charaecteristics of their parents, assuming the ‘on guard’ with
the same alacrity and coming back to normal in the sam:
They also gave vent Lo frequent fits of bad te
another with their somewhat Dlunt bills most v
on their hends st
cotrse they v

Jow motion.
ging at one
The down
h and of

ent dates

icoausly

'k out like the bristles of a bottle 1y

1~ T lara Il 5 e o e
| considerably in size owing to the diffe

of i arrival on the seenes. Allorether they were very guaint
little crestures.
[ had upwards of quarter of an hour to wait before eitlier of the

e = =
parent  birds put in

ention

The n was the first
to engage my ade an exposure on him
ghielding the voung ones, two of which :

cation and refused Lo be covered up, |
ing himself on the shoulders of the wi

room for cffsprings whose w

ceased inci-
m under the
d much more
ters. Forsome
e gave evidence
of the reason why the chicks had been lefr to their own devices for at
least gquarter of .an hour. Depressing his bill aimest onto the hreast
he proceeded with very little efflort to disgoree a fish. The food
however was not allowed to fall to the ground as a voung one at
once seized his Bill in its own minuate appendage and seemed to
follow the fhsh down from the gape to near the extremity whence
it passed into the youngster's gullet. This method of feeding made
it distinctly difficult for me to make out the state and size of the
fishes disgorged, but I judged them to be about 2} inches long
though one was undoubtedly larger. Four fishes having been thus
transferred his stock was evidently finished, thus leaving one
voung one unfed, that is presuming that each fish bad been handed
over to a separate chick, a matler which T was unable to
determine.

At 10.45 a.m., that is half an hour after the advent of the male, a
slight rustling was followed by the appearance of the female, who
stepped on to the back of the nest and stood there in a most
dejected attitude waiting for the male to remove his presence
which he did without noise or hurry. They were exceedingly
silent birds and on only one occasion did either of them give vent
to a sound of any sort while on the nest and then only to a single
low croak. [ cannot remember which of the two it was. As on the
previous relief | had witnessed he seemed to take little notice of
his spouse, and clambering off the edge of the nest disappeared into
the reeds in what one might almost describe as a surly manner.
This was the moment | had longed for on every one of my visits
but to get the photograph showing both birds in focus was no easy
matter. The moment [ heard her coming I hurriedly altered stop

dentally since heads were for ever i
male's wings or breast.. His manner ne
confidence and he took little interest in ou 1
minutes nothing of note occurred, then however

having a heated alter-
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?Iflﬂ exposure to P4 and 1/9%0th second and was ready only
just in time to press the release as the male's body moved out
of the way of hers. A fraction of a second later he would
have been in the reeds and as it is his head is partly screened by
them. However [ think 1 got the photograph at the only possible
moment as had I taken it earlier his body wonld have got in
the way.

Since the oceasion of my last visit they appeared to have
exchanged characters. She was now the nervous one, continually
on the look out for the advent of enemies, and I had a most amus-
ing and instructive time watching her extraordinary postures. At
first she supported herself on the wings in the same attitude as the
male, and I did my best to secure a portrait as like as possible to
the first one taken of the husband, a comparison of the two showing
off well the difference in colonration,

After a short ce of time she also disgorped bwo portions of
fcod, one of which was certuinly a fish of more than 3 inches in
length. This a3 passed on to the young ones in the same
manner as pravi Mo other food them while I was
present. Thus i g T hours e received a single
meal—one of them I 1w F a zmall fish
between 2 and 3 inches

After picking a ¢l an adjacent reed with amazing speed
of movement, making an unsuccessful snap at a daddy-longlegs, and
eventually disposing of an incautious dragon-fy, she save me an
exhibition of the amazing length to which she was able to extend
her neck. "I was unable to decide on the object of her suspicion
but think it must have been a thieving crow, as on my way to the
hide I had remarked the last scenes of a tragedy. Noticing the
Crow with an object in its bill iy from beneath the Bulbnl's nest in
the willow, the eggs in which I knew had been hatched for a couple
of days, [ lookedinside the nest and found it on one side and empty,
At any rate whatever the cause, it appeared to be behind the tent
and possibly the Bittern was endeavouring to see over the obstroe-
tion. From the * on guard® her head shot up a number of inches

-and then continued to move upwards in a series of jerks, each jerk

lengthening her neck about quarter of an inch, until her appearance
bordered on the comic. With each jerk the feathers were more and
more flattened against the sides of the head and neck until the latter
tapered almost to a point and her head looked absurdly small,
Knowing that the downward movement would be exceedingly slow
[ was able to wait until it just commenced, thus being certain of a
photograph showing the neck stretched practically to its utmost
limit,

It was now about midday and, as [ had bent back and cut some
of the reeds around the nest to avoid annoying shadows falling
across the birds, she obviously began to feel the heat. Her first
action was Lo half open her wings to afford further protection to her
young ones apd soon she began to gape in the way birds do when
feeling the effects of a hot sun. It was thus that I obtained the
photograph in which she appears to be warding off with such fierce-
ness an attack from the flank. In reality she was merely slightly

i 4 25
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perturbed at the presence of the Reed-Warblers which were feeding
one of their young ones rather closer to the nest than she considered
yuite permissible, and so unhurried were her movements that this
photograph was obtained with an exposure of 1/20 of a second at
F8, the plate having an H & D speed number of 400, A few
minntes later | left the hide, bent a number of reeds over and

around the nest and left her and her absent husband to Lring up their
Family in pesce,

r L
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A NENM SPECIES OF GYNAIKOTHREIPS FROM BANGALORE,
INDIA.

BY

Duprey MovLtox

Sar Framcisce, California
GYNAIKOTHRIPS KANNANI, sp. I,

Female holotype j—Colour dark brown. Antenusal segments 1and 2 con-
colorons with head except a lighter area near base of frat segment and tip ol
second which are lighter, 3 to § yellow and shaded darker in t 1 portions.
7 vellow in  basal two-thirds, ereyv-brown in distal third, 8 it Al
femora blackish brown, four tibiwe yellowish brown at Lo clear
yellow at tip, middle t arh 130 Dasal half, hit i
fourths, otherwise How, all tarsl clear |
transparent excepl 1o Aoiidling ot basg,  Body and bagal
dark brown.

Total body le
"Bl mm, ; prothe
width 45 mm.
Antepnge : lengt
(31} : wi, 84(30) ;

postoculars 30 m. o2 anteriora Oras 36, . o : i
30, mid-laterals 50 m., on poste outer 105, innes Tt

abdominal segment 150 m., at tip of tube 240 m. Basal wing spines, &, i nud
75 m. respectively.

Head 1S times longer than wide with straight, almost parallel sides, apes
swollen, vertex with numercus indistinct transverse lines.  Postocular spines
very short and inconspicuous. Eves large, prominent, occupying *36 the
length of the head and together ‘66 its width. Ocelli large, their diameter
three to four times larger than facetsof eye. Posterior ocelli contiguous
with anterior ioper margins of eyes, anterior oeellus on swollen wvertex and
slightly overhanging basal antennal segments. Mouth cone short and broadly
rounded, extending two-thirds over prosternuni. Antenna slender, 1°6 times
longer than head, segments 3, 4 and 5 each more thano three times longer than
wide : sense-cones long, slender and pointed.

Prothorax *5 its width and -5 length of head. Pronolum sculptured with
closely placed wavy lines. Normal spines stont, with blunt tins, those oo
anterior angles short, mid-laterals longer and outer spines on posterior angle
longest, inner spine on posterior angle approximately ‘3 as long as outer.
Pterothorax with evenly formed arched slides. Legs slender. 1oro tarsi
vparmed. Wings with parallel sides 11-12 douoble fringe hairs on posterior
wargin of fore pair, three basal wing spines stout acd copspicuous by their
dark brown colour.

Abdomen long and slender. Tube °7 the length of head and three times
longer than width at base,

Mule allotype :  Similar to female in colour and shape  Total body length
1'3 with abdomen distended. Spines on posterior angles of nianth abdominal
seginent 60 m., those along posterior margin 126 m.

This species is most closely related to (. claripennis, Karoy, butis easily
separated from that species by its longer head, more elongale intermediate
segments of antennie and the stouterunterior anguler and mid-lateral spines of

rothorax.

Type material : Female holotype, male allotype, six £ and four . paratypes
taken on Kugewia sp.. May 4, 1927 (Dr. K. K. Kaonan). 1 take pleasure in
naming this species after the collector. Types in author's collection (Moulton
No. 2196],

Type locality : Bangalore, Provioce of Mysore, South India,




NOTES ON SOME INDIAN LEPIDOPTERA WITH
ABNORMAL HABITS

EY

Dr: T. V. RAMARRISHKA AVVAR, BA. PH.1. T8,

few exhibit
e insects and
instances of Lepidoptera
slientd ol other insects,
: mnierons and
Hterflies
ociation
some of the
ns between such
b these facts,
& are not
15 an their
T * ulgo of economic
v opresents a briel record of some of the
obzervations mads the writer on the bionomics of a few such
Lepidoptera with curious habits noted so far from South India;
incidentally a few records of such examples noted by others in
different parts of India are also included, the idea being to make
the whole paper a brief summary of our knowledge of entomophil-
ous or entomophagous Lepidoptera recorded so far from India,
Butlerflies—Among the Rhopalocera the Lyeenid species Spalgius
epins, West. is the only insect so far known, which has been found
to seriously interfere with the economy of other insects. The
caterpillar of this butterfly, unlike other known forms of the group
which are free living and mostly phytophagous, is predacecns on
different kinds of mealy hugs. It has been noted on the often
injurious mealy bug Phenacoccus iceryoides, Gr. in Coimbatore and in
other parts of India; and in Ceylon Green! has noted it on
Lhenacoccus glomeratus, Gr. and Psendococens lilacinus, Ckll, Recently
in Coimbatore the butterfly was found in numbers on the mealy bug
Psendococens cilvi, K. which was badly infesting some Agathi
(Sesbania grandiflora) plants and also on enacoccus iceryoides,
Gr, infesting plants such as Pithecolobinm saman, Odiva odiar and
Lolichos lablad., The thick set fleshy caterpillar with the hidden
head and limbs and covered with a white mealy coating slowly

—

'E. E. Green, Coceddw of Cevlon, vol, v, p. 396, iﬁez.
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moving in the midst of a colony of mealy bugs forms an excellent-
example of insect camouflage and is often mistaken for 2 mealy bug.
The naked chrysalis into which the caterpillar changes and which is
found generally attached to the plant surface on which the host and
guest are found, presents a curious appearance to the ogsual
observer ; it is not unlike the face of a monkey in peneral contour
and'is known as the monkey face popa’ | ). The colour is
dark greyish with a mealy pubescence here and there over the
surface. The adult butterily that emerges out of this monkey face
pupa is of medium size and has dark brown wings with a pale white
spot on each fore wing, Sometimes swarms of these butterflics
congregate on plants where there are masses of mealy buos,
evidently for the purpose of oviposition, From observations made, ’
one is led to infer that this insect plays the part of an efficient
nataral check on some of the destructive mealv bure, snd attemy
may be made whenever possible to test thoe effcacy of the insec
utilizing it by artificial methods.

Speaking of lvcaenid larvae, it is not uncommon to find some o
them associated with ants of differ kinds ; the writer has noted
this particularly in the case of the Al illay FToenens
theoflirastes, B, But in hnat Llie ants
seek the caterpillar for s i, the
caterpillar is only the p v rprassive or
active party, as in the case of Spgalrivs.

Moths.—Coming to the group of moths, over half a dozen Indian
forms are so far known living in active association with oiber
insects, and in some cases causing definite injury to the hosts.” Of
the latter, some of the species of the noctuid Fenus Swdlewaa are
the best known and very widely distributed. The caterpillars of
these species are predaceous on different kinds of scale insects, and
in the case of those Coccid hosts which are bad pests of different
cultivated plants, the caterpillars often act as very effective natural
enemies. The following Coceid feeding species of Enblenmg ave
known from [ndia and Ceylon :—

E. coccidiphaga® feeding on some species of the scale Lecawim
in Cevlon, and on the *lac’ insect in North India,

£, vinolincla® on Lecanium sp. Ceylon,

£, amabelis' on Lac insect. All over India and Ceylon.

£. scifwia in Sonth India® and probably in North India too,

Of these forms £. scitu/a R, has been noted to be commonest in
South India. In Coimbatore the writer has bred this moth from
caterpillars tound predaceonus on

1. Pulvinaria maxima, Gr. a pretty bad pest of Nim (Melia)
trees in and around Coimbatore,

o e — ——— —_—— e e — =

H‘ﬂ;JE. H. Aitken, Bowbay Natural History Society Jowrnal, vol. viii, p, 485,
:tﬂs :;Inmpsun. Catalogue of Phatane, British Museuwm, vol. x,
i,
*C. 5. Mista, Bulletin on Lar, Pusa, (No. 142}, 1923,
® Ramakrishoa Ayyar, Mewioir on Pulvinaric matin v, Pusa Ext,
Memoirs, vol. vii, 1925,
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2. Amomalococcus indicus, Gr. equally bad on * Babul' tree
(Acacia arabica) in and around Coimbatore.

3. Ceroplastodes cajand, Gr. o pretty bad pest on Cedwienr
sancfrm, Red pram, Lablab, ete; also in different parts of South
India,

&, Coroplostes ceriferns, A. The Indian white wax insect found
on various planws, Lawsernie, Mango, etc,

A, Tachardin lacca, K. On Zizpphus, Rain tree, '.r.- ifen, etc,

6. Lecaninm hemisphericionr, T, On Ferns, Sandal Wood,
zuava, etc.

hein
50 commonly
Apomaleco

Though io
performs the Lo
insect whi
seripus pest by d
in some {racts tihie ravag
its control and pt

man, thiz moth uafo

the lagc scale and the laz

fenneis Ashm,) has
ite ou the predatory
tecefore, 15 a useful
agent in the case of the Sud Tag, while it 15 not
so when the caterpillar infests plants of aconomi poriance. The
lite-history of & seifale is practically similar to that of &, amabilis
described by Misra.® On stems and shoots, covered by the host
insect, the moth lays its egg singly in the midst of the scales,
often on the bodies of the latter. The eggs are of a shining pinkish
brown colour with a bluish tinge, spherical in shape, and beautifully
culptured. The caterpillar that hatches out feeds on the soft por-
tions of the growing scales one after the other and covers its body
with a case or house made up of the empty scales of its victims
cemented together. With this covering the creature moves like
a limpet among the colonies of scales, especially when the host iz a
Pulvinaria or Lecanium and devours the soft parts of a number of
these latter. The presence of this predatory enemy on a scale
infested branch can be easily made out by the sickly appearance
of some of the growing female insects inside which the young
caterpillar might ke feeding, or in other cases by the presence of
the conical houses of the caterpillar which are distinctly bigger than
the scales around; the characteristic locomotion of the caterpiliar
drawing the house with it is also another indication. The larva
becomes helpless without this dome-shaped covering and its body
has become adapted to occupy this artificial house. The posterior

interesting Braconid wasp® (
b=en discovered by the v
o M e | - m
Enblemuwia caterpil

lar. Th

' Coleman aod Kannan, Scale fusect Pesis of Coffee in &, fudia, 1018,

? Ramakrishna Ayvar, ' The Genus Aphrastobracon’, Swil, of Lud, fes,, vol,
xviii, 1826, p. 91.

3 (9, Misra, Sulletin on Lac, Pusa, 1923 (No. 142),




e, X

NOTES ON SOME INDIAN LEPIDOPTERA a1

region of the abdomen becomes swollen and gets attached Lo the
inner surface of the shell by means of the muscular suckers provided
with numercus horny hooks. The head end is narrower. The
prolegs are reduced to three active pairs including the two anal
vlaspers transformed into suckers for fixing on to the shell, The
body becomes fleshy and plumpy. A full-grown calerpillar has a
pale fleshy-Lrown colour with the head, prothoracic shield and the
tips of the thoracic legs shining black. It measures about 6 to
+5 mm. just before pupating and the colour becomes greyish-white.
Pupation takes place inside the dome-like house itself, which is
turned by the larva into a c¢ocoon by the closing the ventral opening
of the shell with o pale white screen of silk. The chrysalis taken
out of the coccoon measures 6 mm. and 15 of a light greenish-brown
eolour soon after pupation. It 18 eylindrical with the anterior end
roundish and terior bluntly pointed ; the latter bears five
1 wising from small chitinous tubercles. The
inseel with olive brown marks on the
TG 1t 15 not an uncommon sight 1n and around
15 zpd branches of Aracia trees infested
bIE, ‘wilicws, Gr. covered with clusters of
pons by the thousand; of course, the caterpillar often
ours its own enemy in turn, viz. the braconid wasp mentioned
2H00Ve,

Beiore leaving Eublemma it may be worth while pointing
out that £. :wcitufa B. is one of those natural enemies which bad
attracted the attention of pioneers in the biological method of pest
control some vears ago; under its other name Siasfria scifila B,
material of this insect was transported {rom Italy to California® for
trials in checking the Qlive scale Lecandwm clew in that state,
Another species of Bublemma—/F. gayneri Rot is recorded by Hall®
as o predator on the mealy bug Phenacoccus hivsufus in Egypt.

The interesting butlittle known family of moths called Zpidyropide
includes species of caterpillars which have been noted to live in close
association with different forms of homopterous bugs. Fletcher's®
account of the known Indian forms gives some information about
this family in India. Hardly anything definite is known regarding
their bionomics, especially as to whether the caterpillar causes any
injury to the homopteron or merely lives on as & scavenger or a
help-mate. Epipyrops polygrapha H. and F. ewrybrachides, Fl.
are two definitely known Indian species both bred from the fulgorid
Eurybrachus tomentosa in Coorg and Coimbatore.* Species of
FEpipyropide have aiso been noted in Central Provinces and
Mysore. In a paper on ‘ The Natural Enemies of the Mangnhupper
(ldiocerus spp.)’ in Mysore by my brother T. V. Subramanium there
i« a record of an Epipyropid which is described as a new species

LOTE O

Tl ]

witl

1 Ll
E

nlonr

\ fmsect Life, (15,4, vol. vi, p. 10, 184, : :

2w, J. Hall, Bulletin 17, Ministry of Agricwliure, Egpypf, on ' Hibiscus
Mealy Bug ', p. 25, 1921, ; : f

s " B, Fletcher, Report of the Third Enlomological Meeling, Pusa, 1919,

* fbid.
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viapipyrops fuliginesa) (see pp. 4606 and 468 of Sull. Entf. Res, xii,
14922).  Recently while engaged in observing the bionomics of a
fulgorid Nicande ficolorate o minor pest of coffee and citrus and
very common on the Nilgiris early in summer, the writer came
across a caterpillar among the nymphs of the bug, which latter
v tassels; but unfortunately the caterpillar
dried up betore maturing, probably this was either an Epipyropid or
the caterpillar of the meoth Aueplis plyeyphara Mey. noted else-
where i likely that more Epipyropide will
opterous bugs like Fulpora, Fwrp-
ies which are in certain seasons
lopes.

¢ forms have been noted asso-
the relationship in some of these cases

possess profuse wy

noted to breed on the sugary secre-
Phromnein marginella in Pusa appears

.2 noted to feed on scale Lecandiom sp.;

("]

Found breeding in nests of spider
: and grass ; Madras, a scavenger ?
O the lac insect in Ceylon* and on

living amon
Awalrac

5
mealy bugs [ Do %

-"r.l‘r:-'.'.
in No

Very se

Meyr. Noted by cultivators of lac
ing and stored lac, known to be a

th Indi

rions pest ¢

Amweylis and EBrach ¢ do not appear to be injurious to the host,
while the others are more or I2ss harmiul to Coccidae—particularly
to the lac insect. In 2 receni paper by Bassinger, it is found that a
tmoth Solcocera feeryaella, Tor a long time suppesad to be beneficial
as being predatory on scales has recently been noted as a pest of
oranges in California.® A fairly well known Microlepidopteron
outside India which also attracted the attention of early parasite
collectors similar to Sublemma seitela R. is an Australian Coceid-
feeding moth Falpockhares coccophaga,” Meyr which was taken to
California for trial against scale pests.

Coming to the family Pyralide, the wax moth— Galleria mello-
nella L. is a notorious pest of bee hives found apparently all over
the world., Though it does not directly affect the bees themselves,
the insect causes a considerable amount of damage to the hives.
The dark brown moth lays eggs on the wax combs often in groups
and from there the caterpillars hatch out and feed on the wax. The
dirty vellowish white caterpillar which grows to about an inch

' T, B. Fletcher, Pusa Ent. Series Memoirs, vol. vi, p. 45, 1921,
* B. Meyrick, Exofic Microlepidoplera, vol. i, p. 196, 1914,

1 E. Meyrick, Enfo. Month, Mapazine, 1914, p, 218,

t E, Meyrick, Bombay Nai. His. Soc, Jour., vol. xvi, p, 607, 1005,
5T, B, Fletcher, Pusa Enl. Series Memoirs, vol. vi, p. 45, 1921,
* AL J. Basinger, Jowrnal of Economic Enfomalopy, 1824, p. 637,
TW. W. Froggatt, Agr. Gas, N. 5. Wales, 1910, p. 801,

'1
]
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in length tunnels through the waxen frame work of the combs and
covers them with webbing of silk, in some cases the inhabitants
of a bee colony are compelled to desert the hive due to the depreda-
tion of this caterpillar. It is interesting to note that the wasp
Nemeritis caneseens, Grav, has been recently noted by Richmond as a
parasite of the wax moth in Colorade. With the wax moth may be
meluded some sphingidae, especially the spp. of Acherontio (Death's-
head Moth) which rob the bees of their honew from their hives.
Among the Pvralida there is another example—a Phyeitine moth
(Llepcita dendilinddla), the caterpillar of which was first noted by the
writer in Coimbatore as early as 1914, often living in associalion
with the chrysalis of a Limacodid ecaterpillar Parase lepida—the
common * nettle grub’ of South India. This predatory caterpillar
appears in numbers in ceriain venrs and & good percentage of the
cocoons of the Limace pBarbour the predatory lerva. The
life-hizron i tecpillar hos not wyet been fully
1 is found more in evidence inside
gats likely that the predatory moth
rub at an advanced stage just before it begins
Cocoons containing the caterpillar side by side
of the host appear somewhat weak and yvielding
healthy cocoons which are hard and shell-like ;
the 1 T £ iz short and is of & pinkish-brown colour,
This moth has ¢ 1 recorded from Bengal®! as feeding on the
wild silk worm Crdenda frifenesivaia,
In September 1924 while collecting and making observations
on different Cocecide in and around the Coimbatore Agricultural
College, numerous examples of a giant scale insect (Asgidegroctis
ayliee, Gr.M.5) were noted on a few rain trees (FPithecolobrum
saman). In the course of a study of this insect in captivity it
was a surprise to find that some of these big dome-shaped scales
harboured one or more larvie of a species of Lepidoptera, Numerous
specimens of the adult moth were reared out in capitivity and the
species has since been kindly identified by the Imperial Bureau of
Entomology as Euxzephera cocciphaga, H. The insect was originally
noted in Sikkim and the only information about it in Hampson's
descriplion? is that ‘ the larva lives under a Coccid on which it
feeds'. A few notes on the bionomics of this insect as studied
at Coimbatore are added below :(—

One or more caterpillars and pupse are found inside some of
the infested scales. The external indication of a scale badly infested
with the caterpillar is the presence of a dirty grey attachment of
silk and frass all round the base of the scale fixing the same firmly
to the plant surface. In course of time each infested scales become
partially dark coloured and sickly. This habit of the caterpillar in
binding the scale all round with such an attachment appears to be a
device to prevent the Coccid embryos, which hatch out in hundreds

of s pr

to spin i
with the chr
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* H. M. Lefroy, fndian fusect Life, P, 414, 1919,

BSGG‘ Hampson, Sembay Natural History Sociely Jowrnal, vol, xviii, p. 262,
15905,
26
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from inside the Coceid, frown crawling out from bene:{th the mother
insect as is normally the case. It was noted that, while from these

: after longer periods, from others where there was no
or where the attachment was interfered with and small
de, the small Aattish polden coloured coccid larvee with
of long hairs characteristic of this scale began to emerge
vwl over the plant surface in numbers. Some of the cementad
s when opened contain two or three caterpillars in different
25 of zrowilh or one or two pupse in tough silken tubular
i ix the midst of dead and partially destroved eggs and
¢ host. From cbservations made so far, the cater-
be predatory and in order to sectire its own safety
+ its food, which apparently consists of the eggs and
coccid, it constructs the finm attachment around the
The following points so far noted in its life-
atded. Glistening light greenish-yellow eggs are
o1 the dorsal surface of the host insect mostly
at the =_"u.-;i.L=ri-.J': Tegion. The ey is spherical and fattish resem-
bling a scale with the surface beautifully reticulated. Numerous
egos are found laid on single coccids though the exact number laid
by each maoth was not observed. The young caterpillar that hatches
out crawls about the posterior edges of the scale insect for a time
and graduaily disappears inside the latter entering the same by
making a passage through the ventral region. Gradually the cater-
pillar or if there are more, these caterpillars fix the host scale to
the plant surface by means of the fastening described above., A
fairly well-known caterpillar about to pupate measures G:5 mm.
In colour it is greyish grecn above, pale gray below, head and
prothorax dark brown, and head almost black, A glistening hemi-
spherical spot is found on each dorso-lateral side of the mesothoracie
region dark in colour and enclosing a glistering space giving rise
to one or two hairs. Smmilar but much smaller ones are found on
the dorso-lateral region of the penultimate abdominal segment also.
Spiracles are light brown and the body is fringed with short isolated
transparent hairs. Two or three very faint longitudinal stripes are
seen in some specimens along the dorsal region. Pupation takes
place within a tubular closely woven silken coccon inside the host
scale. Pupa is 6 mm. long, general form short and stout, colour
reddish brown, wing sheaths and ventral region of a paler brown ;
there are Lwo short dark spines at the posterior tip. The pupation
period in some cases noted in captivity in November lasted 7 to 10
days. The moth is dark greyish-brown in colour. Each upper
wing has a double transverse dark marking. The palpi are upturpned
and sickle shaped. Compared to the hinder ones, the first pair of
legs are much smaller. While resting the moth has the head end
raised and the hind end lowered, the wing tips touching the sitting
surface. As far as the writer is aware this moth appears 1o be first
recorded example of a lepidopterous insect living in association
with the giant Coccide of the family M onophlebine, and the
only dl:mrdedl example of a Pyralid found in association with
Cocei
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¢ Earth-eating is a habit which overspreads all countries and breaks
ethnological boundaries of every sort; it is found among the peoples
of every continent, and apparently of almost every race. In this
country it extends throughout the length and breadth of the land ; it
is common on the boundary of Baluchistan, and is also found in
Assam and Mapipur near the North-East Frontier ; it is known and
practised among the jungle tribes of Chota Nagpur and also by the
high-caste Hindus of Bengal and 'the Muhammadans of the Punjab ;
the Kolarian, Dravidian, Indo-Aryan, and Mongolian peoples, all
indulge in the habit of earth-eating. This universal practice points
to a deeper-seated cause for the habit than any ethnological or
national distinclion.'!

Earth-eating is indulged in by both the sexes, at any time of life,
in all states and grades of society. Moreover, the purpose differs
no less widely than the condition of the eaters as regards sex, age,
or health before and after acquiring the habit. Earth is eaten as a
delicacy, as a surrogate for confectionery, as a condiment, as a
recognized article of food, as a medicine, as a tonic, as a charm, or
as the result of imitation. Again, we find the most extraordinary

*Earth eating and the Earth-eating Habit in Indis,' by B. Hooper and H.H.
Mann, Memoirs of the Asialic Saciely of Bemgal, vol. i, No. 12, 1906, pp. 248
270,
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NOTES .u%.:-smk INDIAN LEPIDOPTERA oo

There is no doubt that mun}* mote eases of moths or butterflies
with these curﬁma habits might exist in different pairs of India and
dl'mm ered in due course of lime.  As stated before this paper is
just an attempt to invite the attention of entemelogical wurku.rs al
over India to this aspect of insect bionomics—an aspect which i
not only of biological interest to the pure scientist, but has its I}Wn

economic importance and valve,
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vatriety of material used, Not only are clays, shales, and alluvial
muds commonly taken; but, with the exception of sand, carth of
almost every description is eaten.

Earth-eating has been referved to as o strange habit, an unnatural
habit, Strange, no doubt, when we consider man’s usual bjll of
fare. Unnatural ¢ Surely not in the sense of contrary to the com-
mon laws of morality and decency.  Ts it then unnatural in the sense
of a nutritional abnormality 7 We do not think so. The purport of
this inquiry is to show that this widespread craving for earth of
some kind is the psychological expression of a physiological need,
that the habit primarily rests on a physiological basis.

The notion of food is natural, It belongs to that common sense
physiology which is rransmitted from parent to child by heredity,
and which the scientific fraternity find a difficult task to alter. We
eat by instinct and habit, and it is instinet at bit which prescribe
the menu. But whereas wild uni wir food naturally, the
food of civilized man and of domestic animals is provided and
prepared artificially.

It is generally admitted that an adequale diet must contain an
adequate supply of the various inorganic substances which enter info
the structure of the body. [n contrast to the * organic’ nutrients,
which act primarily as carriers of energy, the mineral ingredients of
food introduce no energy into the organism but do serve imporiant
purposes, both structural and functional, which we shall consider
and discuss later when we bring this inguiry Lo a close.

The human body contains approximately : 2 per cent calcium,
1 per cent phosphorus, 035 per cent potassium, 0-25 per cent sul-
phur, 0:15 per cent sodium, (15 per cent chlorine, 0-03 per cent
magnesium, 0004 per cent iron. and very minute quantities of
iodine, fluorine, and silicon.

The dietary adequacy of the last three elements is left to chance.
lodine, however, is an essential constituent of the thyroid gland
and it seems probable, from recent investigations, that an adequate
supply of ioding in the food is essential for the normal functioning
of this gland. The presence of iodine is moreover inseparable
from certain periods in & woman's life, and these are precisely the
periods when in their case the earth-eating habit is contracted.

The sulphur requirement is met by the proteins—the nitrogenous
compounds of food—of which it constitutes about 1 per cent. In
practice, when the protein is adequate, the sulphur has not been
found deficient.

If a reasonable amount of vegetable diet is used, the potassium
requirement is fully met; and the universal practice of using salt
as a condiment insures a sufficient supply of both sedium and
chlorine. Since salt is constantly being eliminated by the skin and
kidneys it must be supplied by the food, and the reason for the
addition of salt to potatoes and other vegetables is physiological as
well as condimental.

The magnesium requirement has not been thoroughly studied ;
but it seems to be adequately supplied by the mineral content of
vegetables and meats, in many of which it is present in greater
guantity than calcinm.
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The inorganic elements that are most likely to be deficient in a
diet are calcium, phosphorus, and iron. We are inclined to attribute
earth-caling among men and sall-licking among wild animals
primarily to a deficiency in one or more of these elements. A
superficial examination of the soils sought after by wild animals
peint to the faet that they are closely related to, if not the same as,
the materials used by ecarth-eaters. And one thing which stands
out prominently is that, whatever it is the wild animals seek in the
salt-licks, it is not sodium chloride. What it is may be revealed by
a careful analysis of numerouns samples of soils from the tracts
visited by them. ‘Thisis to be the lirst step in ou Laquiry.

It will be seen that our percentages do not total a hundred. We
i analysis has not vet reached
e to analyse 100 grams of dry
1 total of the constituents would
be shown that the balance of 3
: other known eonstituent having
n, buot that it represents a quan-

he now accepted methods of

want it to be understood that ehen

perfection. I for example, we 1
potato, we should fnd that the suy
amount to about 97 grams. It can

grams is not due to starch

in the process of

LIIOWI1 SUIDST

e justified in pub-
rl We proffer them
bz engaged in the study of the same
and we offer them gratefully to all who have assisted in
1z material.
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ANALYSES

I. S0IL FROM SALT-LICK
SERTAL Mo, 1.

Locarity—Manngmegan (Hot Spring), Tavoy Dr,
ProcurEp uv—DMr. A. Brownlow, District Superintendent of Police, Tavoy.
SExT BV—Mr. W. 5. Wood, Tavoy.

Heterogeneous mixture of earth, pebbles, (ragments of quartz, fine sand,
mica, orthoelase, hiematite, cassiterite. and organic debris.

Minerals ...

oo 4U°B0 per cent.

Sand R (1] i

Organic debris .., R i

Humus - ST 1 | v

Moisture .. o ian T SRR b e

Fine Lardh (20 mesh sieve) w5020 =
Insoluble in nitric acld ... we AB4ED o3
Lime (CaD) e 0100 i
Tin oxide (SnO,) e e OPG84 i
Fhoshotus (P,0, ) e 2L =
Sulphur (S0,) ... i e - 00065 A
Ferric oxide {Fe,{}-\.]

r v EZISE S
Moisture and orzanic matter a0

Kewards:—1. The soil contains traces of sodivm, and carbon dioxide.
2. The lick is frequented by animals from the local forests,
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11. S0 FROM SALT-LICK
SERIAL NoO, 2.
Locarrry—Kaleinaung (Hot Spring), Tavoy I,
Procuren By —3Mr, A. Brownlow, District Svperintendent of Police, Tavoy.
BexNt nv—=Me W, S, Wood, Tavoy,

Ashy grev powder amd pellets.  Soft to the toweh,

Clay "y i < 7686 per ent,
Sund o : WP s p
Orpranic |,||.h1I- = = i 2:12 o
Humus: ... . e o
Muolsture ... ! Rt 1T £
Fine b {20 mesh w28 .,
In=sal I Nitric "
odln 1A -
i
"
3+ |-J; ;

w70
gz traces Ol alwnipiam, and abhout 2 pearcent

ented by animals from the locil forests.

Tl. So01L FROM SALT-TICK

SERIAL NoO. 3.
Locatiry—5al Forests about 10 miles east of the town of Pilibhit.
ProcURED mv—2lr.
SexT nv—=The¢ Conservator

¥ Plan Cirele U. 1., Naini Tal.

Bale vl 1 brown powder and pellots with mica aod orranic debris,
Gritiy to the tonch

Clay w s A2H percent,

Sand and mici : ven - G20 e

Organic debris. ... b PO |1

Mojzttre ... " 2 212

Fige Earth (20 mesh sieve) A i | i
Inscluble in nitric acid ... o o EG200 =
Soda (Na,O) ... win s OQRGE
Magnesia (MgO)... PR L | 3
Lime (CaOQ) & - 0350 ,.
Silica (5i0.) soluble R
Phosphorus (P,0) . e 027 i
Chlorine {Cl) B L . D07 i
Manganese (Mn)... i e 0P020 o
Fertic oxide (Fe,0,) e VEFENL
Moisture and organic matter vanr 22000 "

ﬁf:mm’h =L The soil contains about 23 per cent water-soluble organic
matter,

* 2 The lick is frequented by chital and sambar,



MME TOXICITY OF THE VENOM OF INDIAN
SCORPIONS

Wetght of dry venom

in milligrams.
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i
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WLa L =l LT g
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Pharmacological Laboratory, J. F. CAIUS, 5. 7.
Parei, Bombay.
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REVIEWS

. QUEBER FISH. By C. M. Yonge, D.Se, Ph.D., George
on,. 1

moutledoe & Sons, Londor

1, 1928, 5s.

ILWUE BLOOD IN ANIMALS. By . Munro Fox. Georpe

¢ Sond, Lopdon, 1928, 5s.
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1wainly with various problems
, i3 special subject of the author who
was the ] the recent expedition to the Great Barrier Reef.
The purpose of Marine Biology is ° the intensive exploitation of the
seas for the benefit of mankind.” Dr. Yonge reveals the tremendons
F\ contribution which the Marine Biologist is making towards the
improvement of the Fisheries of Europe and America. In addition

to investizations into the structure, habits and development of

marine animals his programme of research includes the study of

diverse problems afiecting the abundance and scarcity of fishes,

their food, and the factors controlling their distribution. ‘The

temperature and salinity of the water, the extent and direction of

peean currents, the nature of the ocean bed and the deposits which

cover it—:all these have a direct bearing on marine animal and plant

lite. Of equal importance to the sea farmer is a knowledge of the

vast multitude of animals and plants, mainly microscopic, which

float or drift at, or very near the surface of the sea. This is the

Plankton, Our knowledee of it is still very imperfect but there can

be no doubt as to its vilal importance in the economy of marine

' iite. It is the prime source of food in the sea. Many diverse
animals go to make up the Plankton. In addition to animals of all

kinds there is a dense Flora consisting for the most part of

microscopic plants known as Diatoms. Just as on land, marine

animals depend for their food on plants, upon the number and

distribution of Diatoms, which form one of the principal sources of

P- food in the ocean, depends the abundance or scarcity of all other
- forms of marine animals, which either feed upon these minute
plants or in turn become the food of animals larger than themselves.

Data of this deseription, collected by Marine Biologists, is forming

a mosaic of knowledge which is paving the way to the prosperity

of those connected with the Fishing Industries. Nearly 70,000 men

and boys are employed in the Fisheries of Great Britain. In 1925,
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nineteen and three-quarter million hundredweights of fish were
landed which represented a value of nearly twenly million pounds.
Two economists have attempted to estimate the total value of the
fisheries in 1 some crores, the other at
only a compiled and issued by the
ble. They deal only with
of some 240 miles forming
ricts of Malabar and South Kanara, An
it to light is that ihe 1

( i lsils and using

estimates it n
istics recently
it are avail
line, o stre

iishermen,
L primitive
as the Scotech
id of the most
that our Malabar

Liy el are considered
s world. Yet along the
sptite coast-line of India 3 e scientific organization

pravement of fisheries and that is the
IMisheries Department. The coatribution in the matter of
Marine Biological research of the Bombay Presidency, with over
1,000 miles of coast-ling, asf s aliects our shing industry, is nily
Here we prefer to put exploilation belore exploralion—wilness the
abortive termination of our experimentz with the steam trawler
*William Carrick.” To come b vour book, in addition to fishes
both in and out of the water, Dr. Yonge deals with a variety of
Marine products. Oysters, cockles, pearls and sponges all are
considered, both on their own merits and from the point of view of
the sea farmer. Other attractions offered are chapters on ' Growing
Smaller ', ' Regeneration in Animals' and * Heredity and Environ-
ment." One of the great advances of modern Biology has been the
affording of definite proofs that schemes for social amelioration
are not meie gropings in the dark, but have a definite biological
justification. We cannot alter inherited factors but we can control
environment and so order social conditions that the highest qualities
latent in the constitution of a child may be able to develop.

Professor Munro Fox's * Blue Blood in Animals' is planned on
the same lines as the preceding work., The essays which makeup
the volume give a number of results of biclogical researches of
to-day. The warious processes and their partial solutions are
lucidly described. Particularly interesting and of perennial interest
are the chapters on * Growth', * Youth and Age' and the * Control
of Sex.!

What is it that decides whether a child shall be a boy or a girl ?
Shall we be able to control the sex of the offspring and decide
whether a child shall be a boy oragirl ?  Several independent lines
of research have convinced biologists that the sex of the offspring
is usually determined at the moment of the fertilization of the egp
by the sperm. A fundamental recent discovery bearing on the
guestion is that we know now that in mammals, while the ova are

actively concerned with the impu

alike, sperms are of two kinds. Fertilization of the egg by one type

produces a male, fertilization by the second produces a female. With
this knowledge of how sex is settled we are in a stronger position
to attempt the control ﬂlf the proportion of girls and boys born.

-
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There is more than one method of attacking the problem. The
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In this manner the ll.L‘-l'L-.l sex might be produced at will, No
attempt to do this has yel been made. Nevertheless we have taken
a long step in advance in discovering exactly what is reguired Lo
control sex ]1'“]];"['[: MR,

Williama Blak ant these who took no nterest in
Art or Literat ranimals, To Arts and Literature
he would n i 3 add Seience. Tl 15 much truth in
the dictum th ; rovides as muech information
and culture anities. These informative
and fasci e ' Secience For Yon' series
are d convin

Iy classified

s i L

3. TALES FROM SOME EASTERN JUNGLES. By K. W. 5.
Mitchell, anthor of * Stailking Big Game with the Camera’. 276 pages,
with 32 tinted photographic illustrations. Published on January
8. 1929. Cecil Palmer, London. Price, 135, net.

This charmingly illustrated volume is descriptive of the jungles
of Ceylon : and in its twenty-nine chapters the author introduces us
to the jungle life of the country of which many of us have read in
¢ The Rifle and Hound in Cevlon’ by Sir Samuel Baker. There
have also been other books dealing with the sport to be had in
those dense forests.,

Mr. Mitchell’s book is on different lines. He is a lover of wild
life, and one of those sportsmen, the number of whom is increasing,
who prefer as a trophy, and record of hardly come by achievements,
the photograph which records for the eye, facts and sitnations that
were otherwise dead for ever in a moment.

Photographs of wild life by other authors are, as we know, very
excellent ; but our author presents to us living pictures—photo-
graphs tinted by himseli—which have about them a very special
charm such as cannot be obtained by the printed photograph alone.

All who take up this book will agree with the author's remarks in
the preface. ‘Look at a photograph—it appears dead. A title only
or a few words of explanation by word of mouth or pen—it lives,
A touch of colour added, and the picture speaks as when it was
taken, whether the subject was of still life or throbbing with
vitality." He asks the reader to judge how far he has succeeded,
and the answer will be that nothing could be better.

In addition to the colouring which gives such reality to the
pictures, there is with every photograph ample comment to explain
it, how and where it was taken, and those small attendant circums-
stances the relation of which mean so much, and explain so much,
to the reader.
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Several of the tales have for their theme that unconscious
hereism so often shown by the dwellers in jungle lands,  Of these
« Greatheart ' is a story relating how hie so named saved the life of
the author when in pursuit of a dangerous man-killing elephant :
‘A Juagle Hero' is a tale of the slaving, by one Kandatai, of a
panther which had just killed his uncle and was on the corpse in the
1 il and of the wild Leasts we have the somewhat
in Determined
Jungle W

o TP

Mother ' a-panther, a tale
h and dished Lo s to
story of the Lrave stay sambur
ber which had

is true Lo life
of his own

¢! drove o
of drinking 6t a

lated by the author on the

i the deer tribe, the

r teeth," as he terms

I we may add, musk deer,
3 + the hark off shrubs, ete,
It may be so, but we do not recoll ing road of that before.
The hill man of the Lower Himal 11 one that these toeth
are for piercing the skull of the panther when that blood-thirsty
feline has the deer by the throat!

The autobiography of a spotted deer co
life history of a chital stag, and i3 well tok
The Rilowa is a vellow-brown monkey peculiar to Cevlon and
we are told of the very unusual case of a monkey of anather
species altaching itselfl Lo a troop of Rilowas.  1f is not likely that
the stranger was admitted by marriage into the community with
which he was associated by some aceidental circumstance during
his adolescence.

In the chapter ' Jungle Cries and Curiosities ' Mr. Mitchell talks
of the * Horror Bird’, otherwise known as the ¢ Devil Bird ', and is
at a loss as to its identity. For many years the ery, which may be
likened to that of a woman in mortal peril, was supposed to be
made by one of the owls, and Blanford and Oates put it down to
one of that species. Not long apo a correspondent from Ceylon
contribited 4 note to the Jowrnal of the Bombay Natwral History
Sociefy clearly proving that this weird erv, so long a cause of
surmise, is uttered by one of the night hawks; [ have heard the cry
in the jungles of the Jeypur Zemindari of the Vizagapatam District,
but nowhere else in India. It would be interesting to learn its dis-
tribution and perhaps members will send in notes in regard to it,

The ract, recorded by the author, of a leopard devouring more
than hali the quills of a porcupine is most interesting, Most of us
who shoot have found panthers, and tigers, to be on occasion well
studded with porcupine quills, even—in the ease of panthers—io the
serions detriment of their health. But for a panther to swallow
guills is indeed an extraordinary occurrence.

The tale of the pursuit to the death of a proclaimed wild buffalo
is an exciting one. The conclusion that the buffalo is a crafty and
courageous beast is a true epitaph for him.
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At page 111 we are told that the timid wild creature of the day is
guite a different beast atnighl.  This is very true, and is brought
to notice by several incidents..  The sport of roaming aboul of o
moonlight night in search of wild boars is shown to Le not
mnattended by danger to the sportsman; and we have read in other
sporting books of a similar pastime in the shooting, and even
ing, of bears by moonlight.

Talking of bears. The author dees not, we hope, wish us to
believe the varn of Kyra waltzing with a inale hear which took him
being such a haicy man, for a female bear !

Also about bears he savs that i all his experience he has never
heard of a bear charging a light. There is no knowing what a
sloth bear will, or will not do. Of his charging a light there are
several recorded instances, one of which (early in 1917) was fatal to
the sportsman returning from his machan after dark, with a lantern
carried before him,

Of eobras, and the carching of them ; also of the cure of a person
bitten by a v omeans of a spake-stone ; the auther relates an
interestin: . Tothe anthor * seeing is believing ', but in spite
of his assurance the reader will be wize, should necessity occur, il
trusting not to a snake-stone,

As te the common habit of unsporting people of shooting from
motor wvehicles, either by day or by night, the author hias much
righteous condemnation. There is not an atom of sport in such
shooting which is, indeed, mere butchery. BMr. Mitchell also
condemns the shooting of a tiger or a panther at night over a kill
as "butchery ', but there we do not agree with him as the animal
has all his wits about him and muech technique of that class of
sport and a considerable amount of endurance alse is essential to
SHcoRss.

In the tale of a mad elephant there is much of interest to the
reader. * There was expectation in every moment. * ‘That is the
root cause of our pleasure in the jungle life in tropical forests. The
foot note as to the sense of smell of the leopard for the following
up of a blood trail, or the scenting of a high kill is in actordance
with fact. The real danger of sitling up at night in forests where
the wild elephant roams is well shown. The machan in such a case
should be wholly out of elephant reach.

The relation of the tracking of an elephant will hold the reader's
attention from start to finish ; and he will wonder why the author
did not enter the * Sanctuary ' to recover his well deserved trophy,
as it is an established law that a wounded bird or beast may be
pursued over the boundary whatever that may be.

At page 195 Mr, Mitchell guestions the possibility of the shooter
being abie to hear the ' thud’ of the bullet on ils impact with the body
of an animal. In the jungles of Ceylon, where animals are seldom
shot at any thing over sixty, it is probable that the * thud ' would .
be not often heard ; but in open country it is commonly heard,
whether the rifle in use be one of low or of high velocity,

This very interesting book is an inducement to an unduly long
review of it; there is so much to attract the attention. For
instance, it is not all people who use the term ‘survival of the




686 JOURNAL, BOMBAY NATURAL HIST, SOCIETY, Vol. XXXIII

tittest! as the law of the jungle, who realize that it is not only the
physical litness lhll 5 esse ||1.,] but the mental w4 also. In
such ways the anthor interests and teaches the reader all through
the volume
The ¢l £ ¢ and simple photo-
graphy fort 11 useful to those
who 1 It yhlaired ]‘..1;-‘
M. M
unstinted praise that
e to whom it

ed1tors

e have
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:\Tm.h f_-,

The lo us are from the early davs of the
anthor's —the of the black powder express
rifle—ar of us have had the fortune to enjoy such grand

apportunities of sport of all kinds.

The first hundred pages contain the tale of dishi the Man-eater
as related by himself, and a gruesome story it 15.  ‘This Mishi, as he
13 now named, 1§ the same monster whose initiation as a man-eater
was described by the author in volume xxvii of this Journal.

Vividly does the narrative of Mishi enlighten the reader as to the
upbringing of a young tiger, and the accidental killing of the first
human being out of which, by degrees, grew the unnatural lust for
the flesh of man, and man alone.

[f there be any eriticism to offer it is that perhaps Mishi is
credited with a greater power of scent than a tiger ordinarily
possesses.  But that question is still a subject of controversy. 1f
the analogy of the domestic cat he taken as a guide, then the tiger's
power of scent is more than is generally supposed ; yvet it has been
proved that tiger cubs, made to hunt for their food in the grass
of the bungalow compound, have practically ne sense of smell.
Frobably tigers, when obliged to become more than ordinarily
cautious, do make greater effort to use such sense of smell as they
possess, and we have several times observed their audible efforts in
this direction.

Much does Mishi relate as to his upbringing and habits: his
pace in pursuit of startled game; hizs manner of ham-stringing a
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ponderous bison or buffalo ; his lesson as to the danger incurred Ly
killing an elephant ealf; and a good deal more,

Then he recounts the hervism of some of the human beings he
attacked. The brave mother who beat the ravening brute about
the head and so rescued the lifeless corpse of her tiny baby : the
equally brave and aged parents of a son, slain by the striped
scourge, whose mangled body they recovered ; and the gallant fight
for his life put up by one of his victims, And there is the narrative
of that night of horror when he three times raided a habitation, on
each oceasion extracting one of the four inmates, the last being
the wife of an okl man who bravely belabonred the monster's
head with a burninge 1 d in vain endeavour to save her life.

All this 13 most abso 1, as Mr. Stuart Baker tells
us, absolutely true i e reader can imagine for
himself tha intee an rer of a great
round thing on the top ing 1 had seen
or-heard of ', who, hot-foot in the
fruitless en our of Iy of his career of
erime, The tale is all absorbing.,

The next twenty-four pages tell us how this white man, who is our
author, at long last succeeded, and rid the country of this terpible
scourge which had killed no less than fifty-twe people in the short
period of eight months. We take off our hat to Mr. Stuart Baker
as a most intrepid sportsman.

Of buffaloes and pigs we are given some stories which contain
much of shikat, and litile of natural history, which is a pity as
the author is a trained observer and must have a great store of
interesting knowledge of the habits of the animals he knew so
well.

So also in the case of bison and rhincceros. Many most exeiting
incidents are related, including instances of resulting injuries and of
narrow escapes—on one occasion even by the skin of his shin
bone ' '—but we can with difficulty forgive Mr. Baker for not telling
us more of the ways and habits of the fifty-four picked bison bulls
which he laid low, and of the rhinps he came across so frequently.
But perhaps he has much of this kind in store for us and we logk
forward to much enjoyment, and instruction, in the reading of it.

Of bears the author tells us something, but not all that he could
relate, In commen with all writers, he appears to dccept the
popular belief that bears mostly use their fore-paws, and the claws
with which they are furnished, when attacking man. This we
believe not to be the case, and remarked upon the subject in
a former review (Wild Auimals in Central India, vol. xx ix, p. 1032}
and a request for information on the subject was made in one
of our Editorials, but without any result. Perhaps this opportu-
nity of again mentioning the matter may have a better response,

The book under review is printed in large clear type. The proof-
reading might have been more carefully carried out. The book
will be widely read by the general public as a record of some of the
experiences of a gallant sportsman, and by members of our Society
with the hope that there is more to come,

r - refdins and
45

R. B.
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5. ¢« BEAUTIFUL FLOWERS OF KASHMIR '. By Ethelbert
Blatter, 8.7., Ph.p., #.L.5, Nustrated by Mrs. G, A. Wathen and Haldar
Joo Walli, vol. ii (London 1929 ; John Bale, Sons and Danielsson,
Lid., pp. 204, frontispices and pls, 34-62, Cloth, Octavo.)

In the Heautiinl Fowers of Kashurir, vol. it of which is the
511].‘jl‘;'. of the present review, Father Blatter has excelled himsell.

e is popular in every respect. 1t is primarily intended as'a
ve uninitigted, and as such there is little
terms are as far as possible aveided, and
anld not be spveided are explained m
sment. of each volume,
mest of many of those who
rivation and m i
1 val

glozsary ot the commenc

= Trook as a g
simple it may T
presentation as Lo
use o the learned in B
ok belongs to this category. It is a book

amateur, as much as it is of value to the adva

pnosition of the book is excellent, this due
v to the carelully selectzd and beat ; i
in patural colour contributed by Mrs. Wi oo

Valli. 'The flowers depicted seem to breathe fréshness of the
mountain air and are shown as realistic as they would appear in
their native 5, The feature of the il ations s that the
flowers are not shown as acgregations of calvx, corolla, stamens
and pistil, but simply as flowers displaying wealth of form and
glorious array of colour. NWot all the flowers are ilustrated, but
those which are represent the most remarkable, most characteristie,
and most commonly seen. To the dweller of the plains of India
most of the species will be new, and a revelation as regards beauty
of form and colour. The prioted record conveys a very good idea
of what is in store for those who are forlunate enough to visit the
Happy Valley.

The book, therefore, will prove an invaluable guide to the tourist
in Kashmir be he an amateur or a botanist of standing. Every
lover of flowers should make it a point to provide himself with a
COpy.

LER.D'A.
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EDITORIAL

Survey or TtHE Easterx (GHATS

The guestion of a Scientific Survey of the Eastern Ghats, which
is for Indian Zoologists practically a virgi has been
engaring the attention of the Society (or a conziderable number of
vears. Lt had been our intention to send collectors to Lhis import-
ant area during the period we were undertaking our original
Mammal Survey in the vears 1911 to 1920, The main difficultics
we were faced with were the unhealthy nature of the conntry w
is, over its greater part rin-ridden, and the |1 f
facilities. Considet fthe gquestion was however ab
the outbreak of the V
regnlar survey
ventive measures—a o
according to taste, the
parts of the body of eit i
together with quinine, keep our men free from the scourge ; whilst
as to transport difficulties—where there are roads therc are now
motor cars, and where there are no roads there is time |

There is no doubt that collections of mammals from the eastemn
provinces of India would be very valuable. A survey in this area
would add greatly to what has already been done and would help to
link np with the material and data obtained from the neighbouring
provinces during the original Mammal Survey. Very little from
the modern scientific point of view is known about the mammals
and birds of this portion of the Indian region. A few sporadic
notes have appeared in scientific publications, but so far no systems-
atic effort has been made to study the mammal and bird life of the
province. The absence of adequate and suitable material from so
extensive an area leaves a considerable blank in our knowledge of
the fauna of this country.

Early in 1928, the Society's Cuorator had the opportunity of dis-
cussing the question of a Survey of the Eastern Ghats with Mr,
A, S, Vernay, the leader and organizer of various Natural History
expeditions in India, At the end of the year, on his return to this
country, Mr. Vernay requested the Honorary Secretary to put up a
definite programme of the work it was proposed should be done.
The outcome was that Mr. Vernay gave the Sociely £1,000 to cover
the cost of maintaining a bird and a mammal collector in the field
for the period of one vear. Mr. Vernay is a Vice-Patron of the
Society and one of its most generous benefactors, and we feel cer-
tain that members will join with us in thanking him for this
pracrical demonstration of his interest in our Society.,  The collee-
tors chosen for work in the field are Mr. V., 5. LaPersonne and
M. A. Baptista.  Mr. LaPersonne has had considerable experience
as a collector on various expeditions in Mesopotamia, Persia,

28
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Baluchistan and the Trans-Himalavas. Baptista was for many
vears with the Mammal Survev where he was trained in field work
by Mr. Crump, one of our most successful collectors. He was
5LL1JHL'I|HL'['I'|=}' senl on geveral |,'_'-_r'u;-:l'i;i|_;.|'|=_l |:|||[;|_'|1J_}’ the REoosevelt
and "lnl'..'I'I'I.I'-'ﬂF.I.l!'.'_']h_-; e i ns, and cat |i_i.;; ont very SUCCESS-
ful survev work in : The present survey is concerned not
only immals and birds but is to be ext vt Lo inelude
geteral zoological l In this conner re plad
to announce th authorit are co-operating
rties '.Irl.| An ogur ealigciors ';.IJ

nce - the scope and the valae

allecting

FE1IM

As at |
15 through

the d

urnool,
15 will be made at
€ the Eastern Ghats and in

the adjoining plains.

COLLECTING IN

, has employed
ol ion of the birds
h of this vear and we
rays collectors available
member whao thinks he

member 15 on tour in

HXG VOLUMES 1IN TRE FAuNas OF BriTisH
Imbra SEriEg

Mr. Malcolm Smith, who is responsible for the revised edition on
Reptiles and Amphibians in the above series, advises us that the
work will be issued in 3 velumes +

I. Crocodiles, Chelonians and Lizards.

[I. Snakes.

I11. Amphibians,

The scope will be much as 'n the original volume but more atten-
tion will be paid to general bionomics and to general introductory
details, so as to make it a little easier for the beginner to under-
stand.

He tells us that two of the greatest wants in the British Museum
are; (1) pood series of the small tree-frogs Rhacophorss and fvalus
from the hills; they are best caught at night by going oot with o
lantern and trazking them .down when they call: and (2) good series
of the tadpoles of all Amphibians. These mus? include fully deve-
loped individuals showing all four legs, that is to say some that are
sufficiently advanced to enable them to be identified, They are
best preserved in 3 or 4 per cent formalin.

Mr. Malcolm Smith also complains of paucity of material in the
genus Kackuga (fresh water turtles) and particularly wants spirit
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specimens, as practically nothing has been added to the British

Musenm collection since Boulenger's Catalogue in 15589, He
not require shells of the big Kachura frivittale, bul would welcome
anything else. Will members help by sending us any tortoises and
turtles (except marine turtles) they can precure from India and
Brrma ? The difficulty in preserving these bulky creatures can be
overcome by putting ! 1w tail in spirit, and pre-

serving the shell dry e of course that eorresponding
numbers are given to avoil ¢

Many problems await solution. One is what is the Mugger of
Burma? Is it the Indisn cue O palusfrds, or is it O sfemensis?
Specimens of Burmess crocud e skull or a piece
of the skin from th 4 will be sufficient

AR SOCIETY'S JOURNAL

The present issue i3 rather an abnormal one !
Committee hope it wiil be helpful as a good advertising
must not be considered as a tyvpical issue even when being used
as a lever to obiain new members.

The publication of Mr. Porcock's paper on Tigers (How are the
mighty fallen ! who would have imagined that the tiger would have
given pride of place to the panther as head of the family 1) has been
delaved longer than we care to think of and though somewhat
lenzthy is hardly snitable for division into two parts. ‘The illustrated
article—the first of a series—on the Conspicuous Flowering Trees of
India was planned many many years ago. We think it really origina-
ted with Mr. H. M. Phipson who worked up a wonderful collection
of illusirations of the Aowering trees and shrubs of Tndia. Certain it
is, however, that before Mr. W. S. Millard leit India he had had
painted by various artists numerous illustrations of our flowering
trees which he knew wotld be of use should he ever be able to get
a really popular illustrated book on the subject published. His fore-
thought has been of great assistance to the Sociely as we have not
had to pay for the painting of the pictures. Have we succecded
even now in getting a ‘popular ' paper writlten ? Time will show
but what we have tried to do is to publish a description of trees
which the ordinary man in the street will be able to understand. 1f
we have succeeded the present Journal will be an excellent recruit-

ing agent.

il whilst the
o number, il

|
1

PrpLicaTioN ofF THE THIRD VoLuME or THE Gade BiRDs oF
IxpIa Serres. Preasants, JuxcLe Fowr awp Srur Fowr

We are instructed by the Committee to advise that publication of
the third volume of Stuart Baker's Game Bird series has been
aanc]:ioned and orders have been sent home for the printing of the
book.

Orders have up to now been bocked on the assumption that the
published price would be £3-10-0 and that members not possessing
either of the two previous volumes would pay Rs. 40; that those
possessing one copy of the previous volumes would pay £2-10-0 or
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Rs. 33-5-0; and that those members possessing both volumes would
pay £2 cr Rs. 26-10-0.
On the above terms we have registered orders for 133 copies.
We have vow pleasure in advising that it has been decided to
reduce the published price to £3, or to ml_-:.,'__“-! to £2-10-0, and to

reduce the |hiu.‘ o me 1u|,uwd.\]m possess one of the previous

volumes to £2 and to those members x.hn POsseas ith to £1-5-0.

All orders already booked will be executed al thess reduced rates,
It 15 adnntted that |ILQ' reduciion J]“_-. 'I]L_-._-g| ohige ? i rease the

o volumes

"rice of the hrs

lu_ wders will 1
istler’s serial
tes to say that due 1o his
and (1 .'\.L and to the work 18, he has not
been able to settle down fafs are plad to hear
however, that the thread will be token up again in our September
number,

FimanNcCE

The Honorary Treasurer bas prepared his budget for 1929-1930,
It has been a difficult matler as we are not getting as many new
members as we ought to. Without an ever-increasing I]‘.Iembelbllfp
we cannot bring out four Journals in a yvear and there is a deal of
difference between three Journals brought out at four monthly
intervals and four Juurnals brought out at three monthly intervals.
The difference is not merely in cost but also in the interest taken
in the Society.

Musgum
We are still lacking a lakh.
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!i.f..-"n._";; 'ANTHERS—AN INQUIRY

Pa ovwners |'-|_. o '_L" i.:' -I.._f!- il to ':-Il.':';'_"!'h' in "\.'.'i::4| .'1]:5]”:!:!.'1
3 ywell E.I ywn ' that biaek panthers, witich comm n‘" amuch higher
price '.'. the normally colotired specimens, are almost invariably
ENPOTLE ' irom the Malay Peninsuls where I':.II1 r Lo Mr. Boden

po to the South of Malacea.
W oand a lew years ago a

L l:.'IL"" replace the ordinary
They are found too, in Java

en l(rom 1'|~'~l1]| Was 8x the Ga ; .11 Repent’s

Park. London, - In Hodgson's tl i1 Museum
there wre also sking fron word declares this variety
Indin and in Travancore

: wacure [rom sportsmen- infor-
malion regat Pl Southern India. This
may seem a a1 periluous inguiry. :-:x' rezson for making it is this.
Blackness in panthers 15 ba ._J._.Hht about by bwo different processes,
In the commonest type it results from ‘the development of dark
pigment, or melanin, in the hairs which are normally orange or
white. The spots themselves, apart from their centres which are
dark, remain unaffected and show up clearly in certain lights owing
to their greater glossiness. On the belly they are usually better
defined because the melanin added to this white area is commonly
dark rusty brown and therefore paler than the jet black spots.
These panthers are typieal * melanos ', and in my experience this
kind of black panther, and no other, is the form that commonly

~urs to the East of the Bay of Bengal. [nthe second case the
blackness mway be described as due to the breaking up and coales-
cence of the spots and their encroachment over the orange inter-
gpaces so as to obliterate them to a greater or lesser extent.
Panthers exhibiting this peculiarily were recorded long ago from
Grahamstown in South Africa. But they were not known, so far as
[ am aware, from India until 1927 when Mrs. C. A. Souter sent to
the MNatural History Museum a flat skin of one which was killed at
Kanara and secured by her husband who told me the native who
shot the beast had some difficulty in getting his due reward because
the identity of the animal was disputed owing to its dissimilarity to
the panther with which the authorities were familiar! 1 described
this skin in the Proceedings of the Zoological Seciely for 1927 as
having * the rosettes broken up and fused to such an extent that,
supplemented with additional pigment, they convey the impression
of a blackish animal speckled and streaked with yellow." The
interspaces, indeed, are so reduced in extent that they are repre-
sented mainly by narrow lines, straightish or zig-zag or shaped like
forked lightning. This very peculiar variety, in which the belly is
normally white whereas the body is mostly black, i4 nota true
*melano’. Nevertheless it might, with a little latitude, be des-
cribed as a black panther ; and it would be particularly interesting




i India mentwnad by Blanford belongs to this or to the ord
o of black panther.  In vol, xvii of this Jowrnal, for instance,
Col. W. B. Ferris referred to a black panther itum Kanara, w

= VR e Mrs. Souter's specimen was killed ; but he gave no particula
help to 4 conclusion on this point, although it seems certain
e 1 his example, i of the same type as Mrs. Souter's, retained none
the vellow specks and streaks or the white belly of that variety.

Information regarding the question here raised would be espe-

cially welcome in view of the {orthcoming publication of 2 new u.nd

anlarged edition of the * Mammals of British India.’

Britisa Mussus, (MATURAL
Hisronry), R. I. POCOCK, 7.R:s.
Sovre Kexsiwerow,
Loxoon, 5.3,

fedruary, 1929 -~ . .




G5

MISCELLANEOUS NOTES
I.—THE SENSE OF SMELL IN INDIAN FELID.F
With regard to the conlroversy thal is going on in the &eld as

to whether Tiger, Panther and Lion, rely on their sense of smell
or vision when hunting, | am interested to find that Sir John

H. Parsons, the eminent ophihaline ist, and R.R.S., in lis
frilroduciion fo the Theory of Fricepiion sa 8, ‘In the dog smell
15 the dominant factor, in the oot vision! In the zame werlk the
agthar remarks on the notte sense of vision the cat has as 1
moving objects, but poor for stutionary ol

[ think will agree that this apsiios 2gually to tesr and pe

HoxzmaserTr Estars,
ATTiEAx PO, RALPH C. MORRIS.
Fia Mysorg,
(5. Ixpra).
Decenber 8, 19229,

[The concensus of opinion of competent Indian sportsmen and
naturalists seems to point to the a cuteness of eyesight in the
tiger and panther, and, unlike the African lion, to a corresponding
dullness of their sense of smell. Moreover, there also seems
general agreement on the point that although these animals hunt
almost entirely by sight, they are singularly indifferent to objects,
often quite conspicuously coloured, unless some movement, be
it ever so slight, is manifest in them. Eps.]

II.—A WOUNDED SAMBHUR SEIZED BY A TIGER

I had wounded quite a good stag late in the afterncon of the 21st
of this month, on the top of which it came on to pour with rain thus
making it later still before I could follow up, so the shikari and 1
merely entered the jungle where the stag went in.  In this very
piece by the way 1 had heard Langur monkeys clamouring, which
often indicates a tiger or panther on the prowl. We scon found
blood tracks and, shortly after the stag broke away, having lain
down quite close. While we were discussing the wisdom of taking
up the tracks next morning, we suddenly heard a great outcry from
what was evidently my stag, so much so that [ suggested to my
tracker a tiger might have seized the wounded brute, but my Sholaga
would not accept this theory and as it was getting dusk we retraced
our steps.

Next morning the shikari Kerta and [ started off, on what meant
a big climb of 1,000 fi. to the hill-top. The sambhur had plunged
down-hill in dense jungle and we were nearing where we reckoned
the stag had cried out, when Kerta, whom I had warned to stop every
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few vards to look well ahead, pointed out a light coloured object
Iying down in the Strofelentld.  Getting out my field-glasses, I was
surprised to see o huge tiger, stretched out on its side, having a

siesta after its nirht's feed, havine seized the oncominge sambhur,

Its position was such that it could not possibly see me, its back
being turned my way, 50 l1x'i|1”I the sreatest of we stalked
it to within 40 yards, when taking advantage o ning to steady
my gun on, i Westley Richa '\lw 12-hore Haxi '!'-_'-. I vt a bBullet
plum in -.i1.' cenire of the back of the =':__-5'."- neck, just behind the
gears. He rap atirred except for a slicht tvwitehing of the ears, and
I th r stap's hornsg weare 1 fully
be il the WaS 2 nale

I:.’.p:l.-.-.l.l..l" .../-‘ 11.? |_'l

III.—DECOYING TIGER BY SOUND

ra true accotnt of & that I had witha

F anyone else has

evening of July 15, a tc'-un]._- of Ii:-.-rw had been

frichteni the ponies by calling and snariing ina all ravine that
is ]-.1_:;t behind the stables and bungalow and il was tl*ah doe to the
servants making a row that they du] nol come out to attack them.

[ came home about 8 o'clock and, as they were still arguing, fired a
shot to scare them. I heard nothing further till 3.30 a.m., when
one of them called rather near the stables, so 1 flashed a torch to
gee if 1 could locate the brute, but he was a bit too shy as he went
back into the jungle before 1 could view him.

The next night at ¥ o'clock I heard one of them ' oughing ' (calling}
on the main road which is about 300 yards in front of the bunglow,
so [ started imitating it and after a few calls had passed between
us, I found that the animal was coming closer. It passed the
stables and called again near the ravine and as it was still answering
me | kept up the imitation.

While it was passing the stables 1 moved to the corner of the
verandah and when it stopped calling I kept guiet and after a minute
or so's silence [ heard a slizht rustle in the tea in front of me.
I put on the torch and saw Stripes a few yards away just as he was
getting on to the road leading to the stables, so | immediately drew
a bead on his head. He received the bullet a bit low as it hit the
centre of his nose and travelled down his throat ; most likely injur-
ing his vocal chords, as he staggered away without a sound. He
was facing me when shot but the shock threw him back and he was
facing the stables when staggering off. He fell into a drain and a3
I could not make him out clearly, [ waited until he came out and then
gave him another behind the shoulder. He staggered another few
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vards and fell and all I could see were his hind quarters and tail
which was still twitching.

| waited half an hour and seemg no movement went up to him.
I wanted to bring him into the bunglow but my Chowkidar was
averse to soiling his hands and was too frightened to help so | had
perforce to leave him there. 1 took his measurements next morning
and found him 9 feet between pegs, The animal was exactly 14
vards away from me when he received the first bullet and the marks
of his pugs were distinctly to be seen, where he had walked up
and where be jerked with the k noticed when the animal
was calling that there were two alls. One was the usual
‘HAough' with the * U; awn out, and the other

gh' very deeg
sounded exactly like an Indian ssving *‘ Aw' (come) 1 should
like to know if 2av one has ever had a like experience as [ have
heard of deer being ealled up but never tiger. The weapon
I used was a -470 Hammerless . B, H. V.

THE Caunwa Tea Comeawy, LisITED, M. O, DALY,
Kerryvpoen Division,
Cclober 7, 1928,

[We have known tigers in Burma to be attracted by the peculia-
bleating noise produced by blowing over a tender leai held edge-
wise between the palms of the hands. This dodge i3 commonly
emploved by the Burman pot-hunter for ealling up Barking Deer
and Sambar to be shot, and when a tiger is anywhere in the neigh-
bourhood it not infrequently happens that he puts in an appearance
instead, much to the embarrassment of the ambushed hunter !

It is probably nothing but curiosily that attracts animals to this
noise, as it i5 certainly very different from the call of any of the
species attracted by it. Ebps)]

[V.—ARE THERE MORE THAN ONE SPECIES OF
PANTHER IN INDIA?

Articles recently appearing in the Field re. Pigmy Panther in
Somaliland have interested me, especially in view of the fact that
I am not sure we have not & similiar case in India. While on the
Nelliampathy Hills (Malabar) in 1919 1 shot a small very dark
panther which struck me at once as being a pigmy of its species.
The panther was first seen lying on a rock and it looked so dark
that I took it to be a black panther which was not the case however.
On killing the animal | found to my surprise that, although only
about 5 long it was old as its teeth clearly showed. As already
stated, the skin was very dark and the rosettes and spots very close
together. The local trackers declared that it was one of a species
of panther thal preys on the Ibex (Nilgiri Tahr) on the cliffs there,
and this is quite possible as [ actually shot it on a rock on the sum-
mit of a cliff, and a herd of Ibex was at the time grazing below, 1
later learnt that the late Mr. A. M. Kinloch had shot two panthers of
the same species very similar to the one [ shot, both of which had

29
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raken to trees having been chased by his dogs. [ regret that 1 have
mislaid the measurements of the panther ta at the time, but 1
have of course in my nossession the monnted head and skin, Al
first glance the bead can easily be mistaken for that of a half grown
ordinary panther except that it 18 Very i Apart from this
spuocies, the ordinary type of large panther are to be found on the

Nelltampathis, incloding o fair number of black par e

Hoxmamerrr ESTATE, RALPH C. 3ICRRIS.
ATriEAR: PO,
R N T TR - . 5
i BlYS0RNE, o INDIA.
g i

rass PR, I T4 L
4o it SERNAFEY, o

V.—VITALITY CF A PANTHER

( With a plolo.)

Whilst shooting last January onthe Nepal borderin the Gond
( Rucervus duvawcellf) preserves of the Maharani of Ehairigarh with
Kunwar Dillipat Shab and the Mabaraj Kumar of Bikanir, an
interzsting episode occurred. The Maharaj Kumar and we had

‘been heating for Gond all day and in the evening shot a fine 36!
inches Gond stag, 13 points. We were consequently somewhat
delayed in getting to the molors to take us back to camp, and
after going approximately a mile through thick jungle on one side
and thatching grass on the other, we saw, by the head-lights, a

e

i -
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large leopard Iving across the road. e was seen about 50 yards
awav. He pot up in a leisurely manner and walked slowly into the
thatching grass, and we thought disappeared inside. However, we
approached carefully turning on the spot-light and coming up to the
pone in we saw him exactly 5 paces

| killing the animal, a very fine
hif it was found that he had been
previously wounded in the sk see illustration) although there
was 1o sign of this in the head-skin. It seems inconceivable that
any animal could withstand o wound of tins kind without being killed,
e had been shot at and wounded by a solid bullet probably from
something around -375 bore.

[t is interesting to note that inspite of having previously been
wounded he should stand at 5 vards (the distance was measured as
he fell in his tracks) without showing any alarm at all,

place where the leopard had
away. The Maharaj Kuman
leopard of 7 (. 82 inch. On ski

Boasay &, 3. NERNAY,

-ull in the phoiograph showed that the
g | behind the left eve completely des-
» post orbital proeess of the frontal bone. It had then
passed obliquely across the top of the skull, threugh and across
the hase of the frontal bone, raking a furrow 2} inch in length
and | inch at its broadest. The bullet had come out above
the tight eve also smashing the frontal bone down into the
eve-sockel for 1§ inches by ] inch at its broadest. The lower
part of this fracture was completely healed by a callosity forming
over it for 1 inch from the base. Eps.]

bul
ir

VI.—A RECORD PANTHER

[ note that some doubt has been cast on the identification of the
skull that I sent you in 1921 (See paper on Iigess by R. L
Pocock, p. 518 of this number. Eps.) In March 1921, when I shot
the beast I had no idea it was a * record’, as I only learnt this later,
on Teceiving vour letter, with measurements, etc. I have shot many
Jarge panther and tiger, and have shikared for 29 years, in India,
Sonth and East Africa, so though it looks boastful for me tomention
this {act, the person who doubts as to whether 1 know the difference
between ' Spots and Stripes,” must give a little credit for my
knowledge on shikar.

The panther in question, was seen by me several times, also by
Col. W. Ward. He saw it about 15/20 yards away, (two miles
from here) and told me, it was the largest panther he had ever seen
and he has shot very many.

My attention was attracted to the beast, by heating the * sawing '’
call of panther, which is very different from any noise made by
tiger.
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1f the light had been hetter, {to see my foresight clearly) I would
have obtained a finer shot, but, the panther saw me raise the rifle,
jumped aside and 1 conld only get a snap at him, going downhill, still
it was ensy to see the spots on him, note his erouching and cunning,
hig call, (like * sawing wood'. as mentioned) and the quick way he
spotted me and jumped, which 18 very different from the habits of
i o out stalking don’t display canning

unl, when seen, do not crouch or jump aside.
Pleces t with the entire skeleton were dack;
not an inch of fur without black, this proved it to be the panther, as
| 18 ]

and not tawny or arange-red, litke a
ant said [ was positive that the animal
this time Mr. Van lngen was very
his remarks in his letter to vour
re [ sent the skull to his uncle,
ee and taxidermist (who died
L the skull and in his veply dated
: - conrse the skull belongs to a
Mr. B, M. Van Ingen of Mysore in the last half century
had serveral thowsand tiger, panther, and other animals
his hands; is it likely he would make a serions

les of my record (adult) panthet are 247 % 1 my best tizer
3 : I i 1 ¥ S

L. LIMOUZIN,
DuxsanpLe TrA Esrarts,
UOTACAMUND,
Nizcirr Hivrcs,
Febriary 14, 1929,

VII.—ON THE OCCURRENCE OF THE CHEETAH
(ACONONYX JUBATUS) IN 1RAQ.

(W5th a phofol)

In the pamphlet on Mesopotamian animals issued by the Society
in 196 a note states that *the cheetah may occur in Upper
Mesopotamia as it is still found in Asia Minor, Syria and perhaps
Palestine.

In 1925 a cheetah cub was secured at Jumaimah, Muntafiq, Trug,
by a member of the Dahamshah tribe and brought in and presented

-to Mr. G. C. Kitching of the Ministry of Interior.

It is said to have been identified and placed on record by
Sir Percy Cox. It was said to be about three weoks old, was ied
on milk and died after three weeks' captivity,
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In July 1927 Nahaita, an Araif tribesman and professional desert
hunter, reported to Captain C. E. Corry, lnspecting Officer of
Police, Nasirivah, that he had seen a leopard (falad) in a * wadi’
near Busiva. We visited the * wadi ® and Captain Corry remarked
that certain tracks were like those of a panther. We spent three
hours in a vain effort to locate the animal,

In July 1928 the same hunter reported the same oceurrence in the
same wadi.

He was told to fetch in the skin bot returned better still with two
eubs. He had followed tracks to an old well, thrown a stone down,
and after hearing a whimpering, the mother bavine fashed out and
away, had climbed down and found the 1wo youngsters,

The cub in my possession 18 & female nnd probably abour two
months old. It is thriving, playinl, and evon affcctionate. It plays
amicably with dogs,

Nor
.-:."4.}
a= F |

Tre CHEETAH CUR FROM Busiva,

The fur on the back is fawn, quite long, being two and a hali to
three inches, and unspotted. Belly and limbs are tawny and
spotted black., The spots on the tail towards its extremity become
tings. The legs are relatively long and the claws are semi-
retractile. The tail is more than half the lengh of the body. The
ears are relatively large, roundish and black exteriorly ; they are
very mobile and are constantly being moved. The head is broad,
round and high, the tear ducts being definecd.

It tumbles and springs about clumsily when free, eternally stalks
ing playfully a small terrier upon whom it leaps from behind
chairs, tops of tables, etc. It is very restless when tied up
and purrs intensively when I go to release it.

It sleeps at night lying fully out-stretched.

As regards diet, milk, cooked liver, meat, and rice seem to suit
it perfectly.
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It was taken between Abu Ghar and Busiya on the Shamiyah
Desert, 5. W, of a s mdhd: that teems with wild-life.

This region is about Lat, N. 30° 40, Long, 2. 45° 45" and altitude
about 100 metres. Muny old disused wells are scattered about, and
[ know of at least one perennial ]'1'“] further north. Gazelle
abound, so do hare. The place Jumaimah re |L1-U] to above may
be considered in the same region. The *wadis ® here ILHHEUY
cavered in places with vegetation, even * nebuk ' trees DCCHITING.

Captai Cu"lk very kindly gave this cubto me [1s fellow is

| hid: v Ofice)
hove no special
! i, Jeapard

# :'.!.”1 none of JH n DEVINE SCen

wl in [.u_ possession of an Iragl Ar

one before.
One wonders if Babylonian lion is really extinct.
hera are still in Irag meany regions virgin to man’s recording.

1

T
NORMAN L. COREILL,

Y i u1~_* NE, BAGHDAD,

I""

V-OF THE SLOTH BEAR

RSUS URSINLS)

VI—A BROWN VARI

MELL

yraph of the skin of a sloth bear shot by me
SoIe vear n 2 Provinees. The colour is a light golden
browi an rl he n:‘.il' is patrtienlarly long and thick. It was accompan-
ied in the beat by three ordinary black sloth bears and two leopards,
It was an average sized male. [ have never seen ancther of this
colour, but have heard people assert there are other known specimens
of a similiar colour.

Rarrur, C.P. J. A, DUKE,
Sehlenmber &, 1928, LP.S,

[Several instances are on record of a similar variation in the colour
of the Sloth Bear, which, as wggested by us on a previous occasion,
may be brought about through the action of the physiclogical condi-
tion known as erythrism or of partial albinism. The brown and
isabelline forms of our common Indian House Crow, not un-
gommonly met with, are also due te the same causes.

A Sloth Bzar of the brown colour variety is reported from the
Hazaribagh juneles on p, 145, vol. xxiii of the Society’s Journal,
while earlier, a correspondent writing in the defunct sporting
. paper, Astan, of March 9, 1886, gives an account of his killing a
Sloth Bear with 2 cubs, one of which was brown instead of the usual
jet black.

Mr. Duke's photograph of the skin is unfortunately not suitable
for reproduction. Eps.]. '




MISCELLANEQUS NOTESN P

[IX—ON THE HIMALAYAN PALM-CIVET

(PARADOXUREUS GRAY!)

Some days ago [ had cccasion to place a trayful of ripe and semi-
ripe tomatoes on a wall in front of my house. The following
morning 1 found that the tomatoes had been raided by some un-
known animal, most of the ripe fruit had been eaten, and the unripe
lay strewn about. Altogether about 50 fruits had been eaten, and
it appeared clear that more than one animal had been implicated in
the theft. Various suggestions were made by my orchard staff and
servants, which included rats, porcupines, pine martens and foxes: but
on the arrival of my head gavdener, an experi i 1
declared it to be the work of a pair of Noodes
the hill civet. This proved to be correc
one was caught in a cag baited witl
a female, and this morni L 5
be a male, no doubt the f[irst one’;

The colouration of the animals on p. 113
of the Fauna of Brilish fudic, In the interm d white
hairs on the face of the female, white predominates and forms o
white pattern down the face from the top of the forehead and nearly
down to the nose and under the eves: whereas the head of the
male presents & more grizzled appearance, the dark haiis predomi-
nating.. The vibrissa of the male are all white while in the female
the upper two are black. The male is aliogether darker than the
female,

When first caught and occasionally since, the female gives vent
to a curious staccato noise, something between a snort and a sneeze,
made no doubt to intimidate the observer. A curious point which
I observed in both sexes is the movements of the wvibrissee: one
moment they appear to be projected forward longitudinally with
the line of the mouth, and the next moment are switched back cloze
to the cheeks, giving the impression that the vibrisse are extremely
sensitive ; for instance they always touch an apple when presented to
them with the end of the vibrisse. Another curious habit observed
is the way in which they eat fruit. The female when given a small
apple takes it up in her fore paws, sits on her haunches and eats it
in exactly the same way as a squirrel does, giving one the
impression of a gigantic squirrel eating a nut.  If the apple is a
large one it puts it on the floor of the cage between its fore paws
and eats it in the same way as a dog does a bone. I daresay the
male will act in the same way when we become more inlimate.

I can readily believe that this animal is easily tamed. Although
caught less than a fortnight ago, she comes to the bars of her cage,
and takes pieces of apple from my hand never attempting to
bite my fingers, and altogether appears to be a gentle creature.

morning
This was
vhich proved to

Biwsar EsTaTE, S5, J. MARTIN.
Fia Armora, U.P,
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N—HOW WILD DOGS KILL THEIR PREY

In Miscellaneous Note No. X1 of volume =zxxii, page 591, a corres
pondent denies that wild dogs are in the habit of emasculaling the
prey attacked. I had » very curious esperience in Java where 1
saw a pack of five native trained pariah-dogs kill a big boar.
Having seen how they did it, I think it more than likely that wild
dogs follow similar tacties. In that partienlar part of Java there
are few wild dogs left and 1 have never seen them there nor
their kill, but the native fox-red pariah-dog * gl is said to
have been bred from them, possibly crossed with jack

When sounrabaia in 1910-11 T used to go south l<_- L‘.'.'o.';.:::_: far
week-ends for pig-shooting in the forests on the eastern slope of the
Tenger mountain ridge. I used o get trackers from a village there
ancl the ‘loerah’ (headman) having on various occasions greatly
assisted me, 1 e him a present of a hondred cartridge-cases,
11.;:1;.._: iy, Caps, v , shot, bullets and the necessary implements for
m i his own cartridees for his 12 bore-gun. 1 am afraid
I broke a whole lot of laws in doing so, but I made a friend for life.
To show his gratitude he .r:._m_,e_] me o treat on my next visit,

he treat proved to be a r i is pack of dogs.

He had fAve native pariah dopgs, fox of hair, in
paiches J'-, wetically naked, Hlilﬂ. eared and Jh‘-“' eet high at the
blh--l'lu awiul, eringing, slinking, sneaky curs when alone but real
devils when in a pagcl ey,

We started at sunrise. The loerah, his son and 1 had 12-bore
guns, to be nsed only in case of tiger or panther. Eaech dog was
led on a leash by a native armed with a serviceable * parang '
fchopper). We followed the path through the jungle until tracks
had been found near the older forest; the natives and dogs halted
and the lozrah, his son and I went on for another guarter mile until
we came to old forest with little undergrowth. The game was
driven towards us and a biz boar came out with the five dogs behind
and beside him,

The dogs never tried to bring the boar to bay as long as they
were in thick jungle or ‘lallang ' (/mperata sp.), but once they
had him on comparatively open ground in the old forest they closed
in. The boar sought refuge between two buttress roots of a big
forest tree and was kept at bay there, and then the fun began, For
more than a guarter of an hour the dogs baited him furiously
in order to tire him out and then suddenly came the dramatic
finish.

The leader of the pack who was in the centre apparently com-
manded silence with two highpitched sharp barks: ki-#i. Silence
fell. The two sharp barks were repeated and both the dogs on the
extreme flanks replied with three sharp barks : &f-pi-pf. The next
moment the leader in the centre made a feint at the boar and drew
him ont for about a foot and a half. The boar tried to gore the
dog by a mighty upward sweep of his head, half turning to the leit,
but missed him by half an inch. At the same moment the dog on
his right, at the end of the pack, leapt at his right flank that was
exposed for half a second. In his leap the dog bit the boar's right

3
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ear and, keeping a good grip on it, slung his whole body across the
boar's neck., Next moment the three dogs in the centre gol busy,
goine for him fa furns and never giving him a chance of getting at
the dog across his neck; the moment his left fank was exposed,
the fifth dog on his extreme left, sneaked in like lightning between
the root buttress and the boar that had been enticed out partly, got
behind him, snapped at and made one mouthful of the'boar's testi-
cleg and was out at the other side like a flash. Twenty seconds
later that boar was lving on his back with throat and belly ripped
open and vards of intestines all over the place ; the fight was over
and none of the dogs had been sericusly injured.

It was beantifn! temmwork and the sipnals given had been as
clear as bugle-calls and showed perfect understanding between the
five dogs. The nai that near {(he finish of the pre
baiting the docs the same formation
always was the
boar's richt ear a9
the same dogz |
The leades
the latter ex
right a chan
hunting dogs t i

res said

that it
for the
alwavs
testicles.

y extreme right

across the

keep on feinting

sufficiently to give the dog on hiz

his way and il may have been uniqu
but I do not think =0, 1 se dogs had worked out these tactics by
themsalves and had irong strain of wild dog. They were all
from the same bitch, but of two successive litters ; father or fathers
unknown:

That particular boar weighed nearly 260 pounds without the
viscera torn out by the dogs and after great loss of blood; it was a
healthy beast with a healthy skin and fairly large tusks that did not

as vet show any sign of decay,

Krirs Luomeur, F.M.S. L. A. J. RIJK;
Dereinicr 10, 1928,

[A reference to the statement to which allusion is made in the
first para of Mr. Rijk's note, will show that the fact of wild dogs
oecasionally emasenlating their prey is not denied by Mr. Dunbar
Brander. He only secks to maintain that the detachment of the
serotum and testicles of a stag which sometimes takes place is due
rather to accident or circumstances than to deliberate design on the
part of the dogs. Ena.]

.

XI.—WILD DOG AND BARKING DEER

When in camp in the West Swa Reserve, in the Yomas, 6 miles
or 5o bevond the last forest bungalow, I was talking 'shop’' to my
assistant, Mr. D. P. Greenep at about six o'clock on January
24 - it was just getting dark when we heard an extraordinay ery,
evidently of an animal in pain, which was repeated. We couldn't
decide where it came from—even thought it might be some one
calling a gyi with a leaf, or a split bamboo. In five minutes
Mr. Greenep's boy ran in from his camp, about 30 yards above

a0 i

.

oy
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mine, to say that a gvi (Barking deer) had been killed by a tiger, and
two of them had driven it off, and got the gyi. This had happened
50 yards above his camp, in the stream. My wife and the two of us
went to investigate : the gyi was dead and stiff, with as far as
we could see only one wound, a fang hole on the inside of one
of her hind legs. We went to look at the tracks, and as we got
into the stream, a spaniel with us got wvery angry, barking with
his hackles well up, and looking at a spot up stream, on the opposite
bank. We could see nothing, but when we went on a bit, the
tracks shewed that the evi followed by a wild dog had come down
to a pool about 2 it ng o ledge of and had been
seized by the i 1 down.,
The pair had o 1t
place, onthe o
of the water.
driving off the dog w
chiefly of iright as far as 1

Tracks of wEJ[" u:'-u

atter

as the tracks 5"'
pthers mayv havi
either very keen on the h
to within 100 yds. of a cam; o the usual dozen or so fire
and some 30 to 40 men, to say nothiog of 6 elephants who were
being washed down below,

The dog tracks were not very clenr, and there was some doub
to whether they were those of a dog or a very small leopard
haven't very much doubl about the one clear trick as i
shewed claw marks, though it was in mud just where the gyi was
first seized, But the spaniel always cowers for a leopard instead of
which he was obviously angry, and started to run in; a leopard,
however small, would have left claw marks, as well as those of his
teeth, and the boys say the beast that went off was red, though they
couldn't see it clearly, being more engrossed in securing a free
meal than in accurate observation.

He must

fearless to follow the

Caxpr, NATSEBAUK
Touncoo, BUrMmaA. J.. M. D. MACKENZIE, 1.1.5
January 30, 1929,

XII.—BISON EATING BARK . y

I am sending you herewith a photograph of a tree, Holarrhiena
aniidysenterica ( Burmese name Leffok ), showing the fresh tooth-
marks of bison. [ should be interested to know if it is a common
habit of bison to eat the bark of this tree. The photograph was
taken by me in the Pidaung Game Sanctuary on June 14, 1928,
a few minutes after the bark had been eaten, as the herd haﬂ
been tracked by me to a salt lick and then back fmm the salt lick
on i parallel line and I came on it about 200 vards from where
the photograph was taken.
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Unfortunately they happened to be in thick jungle when 1
came on them and they went off down wind acress the open
plain and I could not zet near enough for a photograph. There
were 60 or 70 of them, three herds combined together.

MYITRYINA, G. H. OGILVIE,
Camp Mavmvo, Deprety Conservalor of Forests.

Cledader, &, TU28.

[We understand {rom Mr. R, C. Morris that the bark of
Wendlandic rofoufane, Wall. is also largely eaten by Bison in
Mysore. We regret the photograph will not reproduce. Ebps.]

XITL—AN ELEPEANT WITH EXTRACRDINARY GLANDS®

Padfolewival Report o1 the Condition

Mr, W. 5. Millard, of Tunbridee Wells, te whom a portion of
the extraordinary gland of the elephant was sent ( vide BSomdbay
Nat. His. See. Jowraal, vol, xxxii, 1928, No. 4, pp. 782-793) kindly
sent this on to me to see if I conld have a section cut of it. The piece
of tissne sent measured 2 inches in lenzth, by 1 inch in breadth, and
had dried up into a hard, horny mass. So hard had this become
that it was only possible to remove a portion of it by sawing it
off. Dr. Newham, whom I consulted on the matter, suggested we
might try softening it with caustic soda. This was done and as
the piece then was sufficiently pliable, it was carried through
the ordinary aleohols, =xylol, ete., and embedded in paraffin.
Sections were then cut and stained with hmmatoxylin and eosin
and considering the condition of the tissue on arrival, were
extraordinarily good.

They showed that the tissue was not glandular as supposed
by Mr. Laurie, bit consisted of ordinary fibrous tissue with very few
cells present. 'The tumounrs then, are typical fibromata, very
similar in structure to those seen in man and in other animals,

G. CARMICHAEL LOW, a.D.; F.R.C.F.
85, BrRook STREET,
GROSVENQOR SQUARE,
Loxpomn, W. 1.
November 21, 1923,

XIV.—A JUNGLE TRAGEDY

Sequel fo a fight belivcen o wild bull Elephanis.

While camping at Karupanthode (Reserve forests, Central
Travancore) news was brought to us by the hill-men (Kuravas)
that some ten miles away in the interior of the reserve there had
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been a furious fight beetween two tuskers as the result of which
ong was killed. In an instant we were ready and ran to the spot.
As we approached within a mile of the place where the dead
elephant lav, signs of the death strueele berween these monsters
of the forest were evident., The shrub:
were all twodden down flat on the around an
further on there was evidence of a seve !
was still moist and the earth was powdered to clay and
we ;ﬁmceudtd we came aeross three or four more of s1
that bore the marks of a severe strogole. It would seem
the affray, one was losing and was attempting to escape : |
other following up closely, hard strugoles ensued and that the:

places marked the seenes of such

The last arena was 1
that the vanguished had been brouzht low
been actually dr =l along the miry seil
The victor does not 3

gagements.

! v .
esm to have rel

it was at this time that he pierced the bodv of his:

wsks in & number of ; seattered all over the beody. T
on a slight precipice and below went merrily ba
amongst the stones and pebbles a little brook, one
ties of the river Achankovil
the wvanquished monster w

the tribuia
Into this streéam the disabled body of
hurled probably by his bitter anta-
gonist. There he lay, as saw him, an awful spectacle, his body
partly washed by the sw wing curreni, partly resting on the
banks of the stream. The body was covered by no less than 30 tusk
thrusts—all huge gaping wounds that made one think of an old Lorn
up pin-cushion! One of these cruel thrusts piercing ona side of
the abdomen, brought out a few coils of the small intestine safely
held together in its mesenteric fold. .

Examining the wounds we were struck to find that there were a
few marks that evidently were quite recent. The hill-men assured
Bs that these fresh wounds were made by the original antagonist
and victor, whao, his bitterness not in the least appeased by the
death of his enemy, would still be paying every night visits to
the dead body and venting his malice by piercing the corpse again
and again. Their version probably has a bit of coloring : for, they
also told us that these nightly visits would continue till the body is
all decomposed and the skeleton stands alone bleached in the sun and
wind, and that then the victor would scatter the bones about and
trample on them—the last act of triumph, the closing scene in the
story of a long-cherished hatred and bitterness, a vengeance that
ceases not Gll the last trace of the foe is wiped off the face
of the earth !

A, P, MATHEW, b.a.,
Lecturer in Biolopy.

Women's CoLLEGE, TRIVANDRIN,
February 13, 1929
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XV =THE RACKET-FEATHERS OF
DISSEMURUS PARADISEUS

{IVFith w photo.)

I 1562 Jerdon deseribed accurately the structure of the * racketls'
i the outermost tail feathers of the Racket-tailed Drongo, though
it is unfortunate that at first sight his deseription should appear
somewhat confusing. He wrote: * . .. the shaft having the rerminal
end, for about 3% inches, barbed externally, but towards the tip only
on the inner side, and turning inwards, so that the under side becomes
uppermost.’
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On page 325, vol. i of the Fanna (Ist edn.), Ouates writes:* .. ..
the terminal portion of which (the lateral tail-feathers) is webbed on
the outside for a distance of about four inches and twisted upwards.
The web on the inner side of the shalt is very narrow.’

Stuart Baker perpeluates Oates’ misleading statement in the
second edition of the fMewna (vol. ii, p. 376) by saving * ... having
the rackets of the long outer tail feathers webbad b 3
outer side but only very narcowly on the inner.’

More recently still, Mr. H. Whistler on page &
(No. 2) of this Journal, in the course of his paper on
Indian Birds® follows his predecesors and savs:
racket is composed - web of

vl of the
beingz absent except for just suf
twistof the racket .. . ' Tom
has illustrated the tail of 02 WIS
fectly the conditios he has described !

In matters of this nature it is 1y cugtomary [or one wriler
to follow another unguestioningly and seldom to stop and examine
things for himself. As it is not every amateur who is lortunate
enough to have a series before him for comparizon, it is desirable
that this oft-repeated fallacy should now be finally disposed of,

[ have carcfully examined all the skins in the Society's collection
besides many others, and find that the racket at the end of the
outermost elongated tail feathers is sl formed Ly the outer web of
the vane at all as stated by the recent writers quoted above, bul by
ihe inner web as recorded by Jerdon undoubtedly as a result of
personal investization.

The appearance of the racket being composed of the outer web
is due to a twist in the rachis just above the spatula which in many
cases is practically imperceptible unless the main-shaft be followed
right down its length with the aid of a pocket lens.

I reproduce a photograph of a rather unusual specimen in our
collection where the rachis is not completely bare along its middle
length, but retains the barbs on the inner web, which, as will be
seen, expands lower down into the spatula. This was the specimen
that led me to examine the others and to verify that the racket
actually owes its existence to the fuper and not to the outer weli.

cient At

his

Bomsay Mar. Hisr. SocieTy. SALIM A. ALL
6, APOLLO STREET,
March 12, I929.

XVI.—A NOTE ON THE BREEDING OF THE
TAILOR-BIRD (ORTHOTOMUS SUTORIUS)

Several descriptions of the operations of Tailor-Birds in con-
structing their nests have been published, but, as they all differ
in some small details from my own observations last summer
I venture to think that those observations may possibly be of
interest.

s

£ i
Bha . ‘
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a5t in ouestion was consiructed in the leaves of a croton
i the top Hl'¢1‘- leading to the front verandah of my
E: was placed on the side of the plant next to the steps,
it everyvone entering or leaving the bungalow had to pass
within o foot or two of 1t besides which my dog was in the habit of
under the nest, which was then less than three feet

ine exactly

SOTY 1iw.  are o ipied 'n."llr 1 my diary :
yf Ty 3 re hagun a nest on l.hu

in a e \J[\m Ahout wve been put in, and
holes bored for more

-Birds very busy. Male seems to do most of

I f the leav her seems to be almost

1wstly o be obtained
r the aclual nest has
bout six [cet from the
a0 pan. to 6.30 pom.,

ced in 1'.-:;.~:itinn. Raw cot
nest entively ignored. I‘iL.l‘.‘_\. rain '.'
during which no work

Jume 1. Cock wor hard 1 morning : both of them
in the eveninz, A fe e stitchaes put in, but most of the work
cm:qist,.] of ca l"'-l'.” '\] ite down. .

June IT. Both ilor-Birds working Nest appeared to be
nearly finished when I lcft for Mount "Lb;l in the afternoon.

Sune 20, The Tailor-Bird was sitting on her eggs for the first
time about 5.30 p.m.

June 29, The Sun-bird and Tailor-Bird are still sitting. The
latter frequently leaves the nest during the day for fairly long
periods. She seems to try hard not to be seen leaving it, but i3
less particular about returning. She flies to the foot of the plant
and climbs up to the nest hidden by the leaves. She always returns
to the nest if rain begins to fall.

.43 pom. Two of the Tailor-Birds hatched.

Swie 30, Both Tailor-Birds feeding the yvoung, female seems
to come oftener than male. .

July 2to 7. Out of the station.

July 8 The young Tailor-Birds are now well grown, five in
number. Both parents {eed them and take their share in the sanita-
tion of the nest. The hen is the bolder of the two in approaching
the nest under observation. The cock draws considerable attention
to himself in approaching the nest with food by calling loudly,
The hen comes in silence. Both perch on the pot and hop from
leaf to leaf till they enter the nest, and both fiy away direct on
leaving it. They seem to find much of the food in the pots on the
back verandah, and frequently take a short cut to it through the
bungalow.

July 2, Young Tailor-Birds began to leave nest at 4.30 p.m.,
some of them breaking away a few stitches at the back of the nest,
and coming out that way. Two only were left in-the nest at 5.0 p.m.,
when 1 went out, and only one at 7.30 p. ., when I returned,

July 10, One Tailor-Bird chick was in the nest at 10.0 p.m.
last night, but has left since, and none of the family seem to be
about to-day.
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July 11, Whole Tailor-Bird family feeding in the garden at
8,45 a.m.

Julp 13, Tailor-Bird family feeding in the gavden. Impossi-
ble to count the young, as they are constantly slipping in and out
of the bushes.  Later in the day the old birds bung round the nest
o little, and the cock entered it.

July I, Tailor-Bird family still about.

Jufv 13, An adult Tailor-Bird again entered the nest to-day.

Juip 18, In the evening the young Tailor-Birds were in the
garden.

July 19, Young and old Tailor-Birds in the bushes,

Jufr 24, Young Tailor-Birds still being fed by Lheir parents
in the enrden.

Alter this date the young were not apain seen, thouph the old

irds continued to live in the garden. On September 4 they wers
,:E-mng ancther brood of voung in a bed of Sunflowers. The
voung birds had evidently only just left the nest. |

Muow, Rev. F. 5. BRIGGS.
CRNTRAL INDIA.

EVIL—A STRANGE PET

(Hith a plofo)

The photograph is of * Suleiman ' a cheerful young hoopoe, who
accompanied me for over a month during my trip to Gilgit and the ‘
Karakoram.

He was dug out from a

cairn, but not without a

stout strugezle, much hiss-

ings and swavings of his .

head. (This behaviour 1 5

have noticed 1s a peculiarity

of the hoopoes and 18

strangely reminiscent of

the cobra.) 4
© Two days of voluntary :

starvationbrought Suleiman

to his senses—and me to '
mine-—for waddling up
under cover of the table he
drove his long bill through
a gap in my slipper ander
my big toe nail and emitted
a doleful * cheep . :
Thereafter we became
friends and Suleiman had
his hard-boiled eggs every
day though he would not eat the volk, no matter how hungrg_
o he was,
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Difliculties arose as to his mode 4 comseyance. when we besan
our trek, and the only device 1 found beneficial to him was to perch
him on my hat. As he grew older he rather wearied of this and
broke the monotony of a long march by taking short flights, bul
always returning to his * perch’. He had Lis own travelling hasket
which he detested, and the greatest penalty for keeping his * perch
waiting was a good shaking up in the basket,

As we moved into the higher altitudes our bond of friendship
became stouter. Sualeiman would snuggle into my coat in the
day—while I sat skinning—and persisted in wanting to share my bed
at nights. The temperature then hovered just over zero and after
a night of snow storms, followed 2 blizzard, | missed the cheerful
‘cheep’ and a long bill probing into my eézr-hole. This was
Suleiman’s method of waking me up to snusele under the flaps
of my furry head gear,

V. 5. LA PERSONNE,
Bosmzav Narvzar History SocieTy,
B. AroLio STREFT,

Janpary 8, 1929,

XVIIL.—THE STORK-BILLED KINGFISHER (RAMPHAL-
CYON CAPENSIS GURIAL) EATING BIRDS

Can you or any of vour correspondents kindly tell me if Ram-
phaleyon capensis gurial—the Brown-headed Stork-billed Kingfisher,
is known to eat other birds ?  This morning I saw this bird sitting
on the branch of a tree near a stream above a cane-brake, greedily
eating what [ think, by what I could see of it, was a red-vented
bulbul. As the meal . was already begun when I first saw the
Kingfisher, I do not know if it was a freshly killed bird or not. [
shall be most grateful for information about this.

Daxti Forest BuncaLow, (MISS) SARAH WYATT.
HuoLowani Division,
Sanwary 12, 1929,

[ The partiality of kingfishers for food very different from what
their name would imply, is well-known. Field mice, lizards, frogs,
insects and crabs are freely devoured at all times, Ena observed
that a Haleyon smyruensis swallowed small birds when kept in an
aviary, and Stuart Baker has seen a stork-billed kingfisher take
a young myna from its nest and devour it. All available evidence
therefore goes to show that several members of this family are
possibly addicted to help themselves to young birds whenever they
can conveniently come by them. Eps.]

31
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XIX.—MIGRATION OF THE PIED CRESTED CUCKOO
(CLAMATOR JACOBINUS)

In view of the article on the * Migration of the Pied Cresled
Cuckoo ' in a recent number of the Society's Journal, it may be of
interest to record that this bird is common in the open scrubby
plains round Penipatam in Mysore State, some 1orly miles west of
Mysore City, near the Coorg boundary, 1 have only noticed it in
the last few months, as I only visit the locality occasionally, but
[ believe it is a permanent resident there. It does net oceur
throuolh the greater part of Coorg as the country iz well watered
and thickly wooded, there being but little of the bare open scrih
land that it appears to prefer.

Yeumi Gooxpt, POLLIBETTA, F. N, BETTS.
5. Coong.
November I8, 1928,

X¥,—DISTRIBUTION OF THE BROWN SHRIKE
(LANIUS CRISTATUS CRISTATUS)

Can you tell me if the Brown Shrike, Lawnius crislatus cristatus,
is a visitor to Southern India? A shrike that appears to corres-
pond exactly to the deseription of this bird in Stuart Baker's
Fauna of British India, is one of the commonest cold weather
vicitors here. The Faune only savs however: °‘In winter it is
found practically throughout Northern India as far south as Mount
Abu on the west and Orissa on the east.” According to Waite
(Birds of Ceplon) it is a common North-ecast Monsoon migrant
to Ceylon and [ have frequently seen it near Mewara Eliya in that
island at an elevation of 6,000 ft.

5. Conra. F. N. BETTS.
November I8, 1928,

[Stuart Baker has obviously overlooked the distribulion of this
species in South India. In the first edition of the Fauwa, Dates
gives it as ‘a winter visitor to the whole of the Empire except
that portion lying to the west of a line roughly drawn from the
Sutlej Valley to Mt. Abu; Ceylon; the Andamans.' According
to H.S. Ferguson (The Birds of Travancore, 5. N. A. 5. Jour.
vol. i.) this shrike is quite common in that area between
September and April. EDs.]

XX—A HAWK INCIDENT

One afternoon at about 3 p. m. a hawk entered my chicken-run
and caught one of my chickens. The alarm was at once given by
the rest of the chickens and, proceeding to investigate, I saw the
hawk with the chicken. As soon as the hawk spotted me it tried
to escape, and [ was extremely surprised at seeing it unable to rise

<

R

o™ §
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off the ground. One of my servants rushed up to the bhird and
clubbed it with a stick. On examination [ found the hawk's talons
s0 deeply imbedded in the spines of the chicken that it was unable
to free itself. For this reason, [ presume, it was unable to rise.
The incident struck me as being rather strange, as the hawk was a
hage bird and in extremely pgood condition, weighing 6§ lb.,
whereas the chicken was only 14 1b.

I should like to hear of a reason for the hawk's inability to

FisG.

Burma Mirrrany PoLice, L. E. MacGREGOR,
Myrreyina, Urprr Buorua, Caplain.

XXIL.—NOTES ON WOODCOCK NEAR RANGOOM

Thete having been a certain amount of mterest shown in wood-
coek, as evid d by the wvarious articles in your Journal as well
as in the | s may be of interest to some
of your readers. - The woodcock near Rangoon is by no means the
rava aunis some people imagine; on certain grounds within forty-
miles from Rangoon they can be found regnlarly, as the following
may illustrate: Ground *A' is a swamp surrounded by low
serab jungle and paddy fields; the swamp dries up completely in
March. I wvisited this ground in all six times last year, and failed
only on one occasion in getting woodcock ; in all ten woodecock
were bagged here, and one more was seen. Ground *B' is also
low scrub jungle, quite close to the Forest Reserve, with an inter-
vening narrow stretch of grazing ground, which at this time of the
year 15 already quite dry. Here my beaters have seen regularly a
woodcock in a certain beat, but I did not get a shot at it until early
December ; since then, with the accustomed regularily in which one
woodeock takes up the residence of his defunct brother, 1 have seen
another in this beat, but we were unable to get a shot at it. About
a mile away from this beat I missed a woodcock last yvear. A few
days ago I saw one (?2) woodcock in a Dbeat along a narrow
almost dried up streamlet, over-grown with scrub jungle, and
Hanked by paddy fields. On a similar ground a few miles away a
few years ago woodcock were shot, bat none appear to have been
seen lately. One or two woodcock were shot even nearer to
Rangoon, about thirty miles away, in a little bit of swampy low
jungle. All woodcock were shot in Junglefow] beats, with beaters
and not with dogs. There can be very little doubt, that woodcock
will be found on a number of grounds near Rangoon, provided
there is a swamp, and some low scrub jungle.

[t seems a puzzle on what woodcock feed during February (the
season closes end of February) and later as there is not a drop of
water then on the above described grounds, and the soil is as hard
as a brick. As the birds shot during February are in prime condi-
tion, I should be glad if any of your readers can offer any informa-
tion as to what these birds exist upon in the dry weather.

RANGOON, E. 0. BLOECH.
Sannary 2, 1929,

| Press, a few gbservati
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XXHL—OCCURRENCE OF THE BAR-TAILED GODWIT
(LAMHOSH LAPPONICA LAPPONICA) IN SALSETTE
(BOMBAY SUBURBAN DISTRICT)

While going through the Society’s collection of birds obtained in
Bombay and its immediale environs, I came upon an unpamed
specimmen which is undoubtedly the Bar-tailed Gedwit (Liwesa
fapponica lapponica). The bird which is nnsexed was shot by Licul.
Tebbult at Bhayvandar creek, about 20 miles to the north of Bom-
bay éity. The me ements are as follows :—

Bill 82-5 mm. ; Tarsus 49 mm, ; Wing 210 mm.

, ¢ is far too south of its hitherto known range in the

A=z BHomba :

Indian Bmpire, I consider the occurrence worth recording.
SALIM A. ALL
Bomsavy Narturar History Socraoy
G APOLLD STREET,

W R S o
sarch 14, 1929,

XEIVI—OCCURRENCE OF THE WHITE-FRONTED GOOSE
(ANSER ALBIFRONS ALBIFRONS) IN THE
UNITED PROVINCES

I was shooting with a small party about 20 miles from here on
November 15. The bag included two zeese, one bar-headed and one
young white-fronted goose. On reading Stuart Baker's book 1 see
that the latter goose is rarely if ever found east of the Punjab. 1
thought perhaps the incident was worthy of note.

Tae Rovar Irisa FusiLIERS, M. J. W, O'DONOVAN,
AGRA. Caplain.
November 22, 1928,

[Unfortunately Capt. O'Donovan was unable to let us have any
portion of the skin for confirmation, but from the size of the bird
and the general description in Stuart Baker's book he is convinced
as to its identity. EDs,]

XXV.—POCHARD PERCHING ON A TREE

Last December 1 was out shooting duck in the lake at Rahalia
about 21 miles from the Railway Station of Mohoba in the Central
Provinces and was surprised to find a White-eyed Pochard sitting on
a tree close to the bathing ghat. Thebird was not wounded, nor was
he one that had been flushed, as I had not started shooting, As 1
have never known this duck to perch on a tree I write this note,

QueTTA, BALUCHISTAN, A. BAYLEY-ne CASTRO,
February 20, 1929, Lieut,, L.M.D,
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XXVL—THE KISSING HABIT AMONG BIRDS AND

ANIMALS
every power io nalure seems
T tench us how to love azd kiss.'

Ficlor Fugo,

Kissing is a habit that is common among animals, although
Voltaire stated that to man alone among animals are known the
mbrace and the joy of the kiss. Lu L'HH rigr }101)1' (The Human
Species) notes that kissing as a sign of I'u,L,Lmu is not entirely
peculiar to man. *Many snimals,’ he says, ' appear to kiss one
another. Dogs, and less often cats, lick with their tongues other
dogs and men upon whom they have bestowed their affection.’

Licking with the tongue or merely touching the lips as a sign of
alfection is common amongsi mummals. Animals h: ave the maternal
impuise to kiss the young by licking them.

It is obvious that the kiss among many animals is an olfactory
one. ‘Licking the hand, or, where it is accessible, the face, is a
common display of attachment on a dog's part’; writes Spencer,
* and when we remember how keen must be the olfactory sense by
which a dog traces his master, we cannot doubt that to his gustatory
sense, too, there is yielded some impression associated with those
pleasures of affection which his master’s presence gives.’

The caressing of the antennm practised by snails and various
insects during sexual intercourse is of the nature of a kiss. Hurstcot
says: ‘The human love embrace is an advance on that of the beast :
but the principle of physcial contact is equally common to human
and animal embraces.’'. The billing and cooing of birds during
their love season is undoubtedly a form of caress, as is also their
nibbling at and preening of each other. Birds use their bills for a
kind of caress and the cataglottism of pigeons are typical, * ¥You
would think, ' writes Charles Buxton, *if our lips were made of
horn and stuck out a foot or two from our faces, kisses at any rate
would be done for. Notso. No creatures kiss each other as much
as birds.” Catullus stated that the dove is said to surpass all others
in the indefatigable ardour of its billing kisses. And Thomas
Campion wrote :(—

* The Dove alone expresses
Her fervencie in kisses,
Of all most loving."

Edmund Selous says that the female sea-gull iooks fondly up at
the male, and ¢ ralqmg her bill to his, as though beseeching a kiss,
just touches with it, in raizing, the t‘ealhers of the throat—an action
light, but full of endearment. Among the higher animals, such as
the bear and the dog, there is a development, which seems to lead
up to those forms of the act most prevalent among the lower races
of man and also characteristic of the peoples of Eastern Asia. Far
more similar, however, to the civilized human kiss is the habit
attested for cats of pressing or squeezing one another's nose.

Y Love Ethics, John Hursteot,
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Darwin cites the behaviour of two chimpanzees, rather older
animals than those generally imported into England. ‘ They sat
opposite, touching each other with their much protruded lips; and
the one put his hand on the shouider of the other. They then
mutually folded each other in their arms. Afterwards they stood

¢ r, and velled with

vith one arm en the shoulder of the othe

fact that the kissing habit is so common smong animals has
riven rise to the belief that it i L i ings, Hven
i is nnknown,

i the niries where Lthe ki

molbh2rs have ohserved i 1 their lips,

and this maternal caress cerlai s appear to be instinetive both

in animals and human beings

C /o Messrs. GRINDLAY & A, E, MAHON, n.s.0.,
Co., Lrp., Bousay, : Colonel,

NXVIL—DIFFERENT BIRDS NESTING IN COMPANY

The following note on the nidification of the Indian Red Turtle
Dove ((Enspopeiin tranguebarics) may be of interest. In the com-
pound there is a * Nimb Tree ' (Welia indica) about 30 feet high on
which a King Crow, or common drongo, has a nest of young ones;
and on the same tree under the King Crow's protection no less than
seven Red Turtle Doves are seated on eggs.

Buanpara, C. P. W. A. TUCKER.
Meay 18, 1928, Deputy Commissioner.

[A number of notes have appeared in the Journal on the same
subject before. We would refer readers to one by Mr. (3. 0. Allen,
I.C.S. (vol. xxvi, p. 1044) and another by Mr. H. W. Waite
(vol. xxvii, p. 171).

In all the instances cited, there has been one Drongo's nest in the
trees tenanted by doves, green pigeons and bulbuls, and it may well
be that the presence of this indomitable bully serves to keep would-
be intruders at a respectful distance. Ebns.]

XXVIIL—BIRD MOVEMENTS IN COORG

I append the dates of arrival of some winter migrants in this
district, which may be of interest :—

August 31, 1928.—Grey Wagtail ;

September 11, 1928.—Brown Shrike ;

Sepienber 30, 1928, —Green Sandpiper, Eastern Swallow ;

October 15, 1928, —Indian Pitta;

October 16, 1928, —Forest Wagtail ;

Oelober 27, 1928.—Blue-headed Rock Thrush ;

November #, 1925.—Pale Harrier,

1 Charlez Darwin, * The Expression of the Emotions,"
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The following are local migrants which only spend the cold
weather in this district of Coorg but appear to be permanent resi-

dents in the dey Mysore plains:
Octfober 10, —Common Bee-eater ;
Oefober 25, —Indian Oriole,

The Indian Pitta and the Chesnut-headed Bee-eater appear to be
birds of passage, as they are very commeon for a few days in the

spring and again in the autumn but are never to be seen at any

other times.

S. Coora.
November 18, 1928,

F. N. BETTS.

MXIN—=MIGRATION OF WILDFOWL

Since the publi
following recoveri

=ation of the last number of the Journal, the
of ringed birds have been reported to us.

In future we propose to tabulate all such reports from time to

time in the Society's Journal,

All comments on the results will be reserved until a sufficiency
of data has accumulated in this manner, except only by way of
explanation where considered desirable :—

il Date
Flace of Mo, | Date Species [{1.:”‘}"‘1 of Ke- | Locality | Remarks
REinging . ¥ ' covery
- I o — S—
Dhar P PFeb. Pintail | H. H. |20~ 5-27 | River | Captured
State "% (Dafilg| Late | Tiraleft| by
acufa) | Maharaja branch | native,
| of Tiga |
| {atribu-
| tarv ol
I Chatan-
| = .
| (Middle |
| Toog- |
| [ uska)
| Siberia.
Lihar 43 Feb. Wigeon Do, 115- §-26' 45k.m. S | The bird
State 26 | (Mareca | | of Targ, wasin
penelope) Iying M. moult
| of Omsk  and
| ooRiven could
| Irtysh not fly.
| | Se®d4t |
! | | M, 74 |
; | 7R, |
Ihar tt Feb. Pochard | ‘Lo, 2H-12-28 | One of Shot by
State 2 (Nypreca the Col.
ferina) | tanksin | Daven-
| | Lihar port.
i ! State
| | |
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Flace of Sy Date ! |
Ringing | No,  Date Specivs I“;::_"d of Re- | Locality | Remarks
’ cOvery |
Jhaiia, 2182 | Do, Common | Bohawal-{12- 2-29| Tochi | Shot after
Bahawal- 12, "28| 'Teal pur [Gambi-| 71 days
pur State | {wergu- Durbar | la) about
ered s | River, | 240
crecen) of | | uear miles
i | Baonu, | NNW.
I i
| P.oeleog
| 32N,
, | lat. 710 |
| | E. long.!
1649 11- 4-29 | Thandola,
Muzaff-
arpur
Dhztrict
[Bihar &
(rissa)
Sniawal, 3 5- 2-20 | Thain
i Diund,
Sujawal
Sind
51 23- 2.39 | Near
Sujawal|
{Sind)

Rashoar | 2452 Jan. 124= 129 . A few Canght
(Chinese T ; il es by
Turkes-| | from | troined
tan) rFhyneha)s { Kashgar, falcon

Jirajid, 211 Dec Red- Bahawal-[G- 3- 20 Own a lake Circa 580

Bahawal-| 11, '28  crested pur near miles

pur State Pochard, Durbar River NNW

! (Netta | Amu of
rulfna) | Daria Baha-
| | (Russinn.  walpur
| Turkes-
tan) ar®
| 21N,
{ lat 66*
| | 200 B,
| long
1

No. 3 is a very interesting record.

The bird was recovered not

far from where it was ringed almost three vears previously, during
which time three journeys to its breeding haunts and three back

again are indicated !

One of the objects of our Ringing Scheme, it will be recalled, is
to ascertain whether migrants return from the same breeding
haunts to the same winter quarters yvear after year.

Bomsav Narurar Hisrorvy Socrety,
6, APOLLO STREET.
Mareh 12, 1920,

EDITORS. *
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XXX, —THE DISTRIBUTION OF THE MUGGER

ltzthf_il.l[».] be glad if any reader of this Journal can tell me of an
authentic record of the * Mugger ' ( Crocodylus palwsiris) in Burma.
_!15 distribution, us given by Boulenger in his Frwna of British fndia
is India, Ceylon, Burma, the Malay Peninsula and Archipelago.
This as I showed in 1919 (Journ. Nat. Hist. Soc. Siam, iii, p. 220)
wis not correct. The freshwater erocodile of the Indo-Chinese
region as distinet from €, gorosws which is marine or estuarine
in its habite—is Crocodylus simmensis, its range being through Siam,
French Indo-China and ? the northern part of the Malay Peninsula.
Annandale (Ree. Ind. Mus., viii, 1912, p. 38) has recorded the
‘Mugger' from the Brahmaputra, Darrang district, Assam, but 1

do not know of any specimen or statement 1o show that it exists

further east than this. 1f any reader cen furnish one 1 should be
grataiual, _.-"'. gpecimen, or parts of one, a skull, a dried head or
a piece of the skin of the back, would serve for identification and

would, 1 am sure, be welcomed by the Society’s Museum.
LONDON, MALCOLM SMITH.

Noceuwrher, 1925,

NXXI—AN UNPLEASANT EXPERIENCE
WITH A PYTHON

When staying with a planter friend, Mr. Baker, who owns a cocoa
nut estate sitnated on the eastern shore of the Travancore back-
water, he mentioned that one of his coolies recently had an unplea-
zant experience with a python when wading in shallow water to catch
fish. The fish here lie frequently in hollows and cavities in the mud
embankments and are caught by covering the entrance of a hole
with a net and then by driving the fish out with a stick. In this
particular instance the cooly, after adjusting his net, noticed some-
thing just under the surface of the water which in the dim light of
the cave appeared to be a large fish that would not respond to the
persuasion of his stick, he therefore thrust in his leg to investigate
and was at once seized by the occupant of the hole who turned out
to be a nine-foot python. The snake firstly threw one coil round the
man's thigh and subsequently in the struggle succeeded in getting
two more round his body raising its head and neck to the height
of the man’s shoulder. The terror stricken cooly seized the neck
of the snake and managed to hold it at arm’s length ; then a violent
struggle ensued for the next two minutes or so between man and
gnake. The cooly's shouts were luckily heard by another estate man
who ran to his assistance. The rescuer was fortunately at the time
carrying a sharp sickle the blade of which he managed to insert be-
tween one of the python's coils and the cooly’s body and succeeded
in cutting the snake in two. This took time however, and when
freed from the severe constriction the cooly was found to be un-
conscious, but had not sustained any serious injury. He remained

32
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however paralvsed for about three months and then made a gradual
and steady recovery to complete health., Mr. Baker says that pythons
appear each year in considerable numbers on his estate during the
rainy seazon and depart at the end of the monsoon. During this
period they Nve almost exclusively on fish and rats which they
capture without diffi v in the swamps and pools which at this time
of the vear contain fresh water.

The largest specimen that Mr. Baker has seen in these parts
measured 15 feet and was of a lightish biue-brown colour; he adds
that he welcomes thes itnres on his estate as they are excellent
in keeping these pests of the cocoanut

CrE

ratters and assist mate

COnNLroL.

1 d this note chiefly to illustrate the extraordinary strength
of so small a python.
BANGALORY, R.W. KEAY®S.

Febriary IR, 1020,

KEXEIL—A TRUE SNAKE STORY

At about § p.a. r vne of my servants reported that he
had seen & snake iole moa wall, 1 went out and looked at

the hole and could see the snoke guite distinctly coiled up in it.
I got hold of a stick and =at r the hole and waited for the snake
to come out. Shox 1fter ds the spake began lo come out and
I clubbed it. 1 then pulled nake, and when it was neatrly out
[ noticed that another snake was g on to its tail. I continued
to pull and the other snake was hauled out and slain in the same
way as the first, On pullivg ovt the second, a third was found
hanging on to its 1ail end. This was pulled out still hanging on
and slain. This seems a tall story, but the fact remains that three
banded kraits were slain by me, one after the other, each one
hanging on to the tail-end of the previous one.
.. BE. MacGREGOR,
Burma Miritary Porick, Ceaplain.
MYITEYINA,
UrPER BURMA.

XXXIIL—A KRAIT (BUNGARUS CAERULEUS) WITH
DIVIDED SUB-CAUDALS

[t may be of interest to record that I came across a very fine
specimen of a Krait (Hungarns cerilens) with only the 10th and 11th
sub-caudals divided counting from the anal downwards. 1 take
it this is abnormal as | see no mention of it 'n Col. Wall's book or
in any of the other articles on snakes printed in the Society's
journals.

Paksuy, P, MURPHY.
PP apxa Distmicr,

BENGAL,
Seplember 2, 1924,
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NXXIV.—RECOVERY FROM THE BITE OF A PHOORSA
(ECHIS CARINATA)

In vol. xxxii, No. 4, ot the Sembay Natural Histery Socicty's
Jonrpal, 1 see an account of the recovery from the bite of a phoorsa,
it which there is some doubt whether any poison was injected when
the man was bitten, I cun give an instance of complete recovery
within twelve hours and with no doubt whatever as to the iujection
of poison irom the fangs of the viper., Years ago my brother, the
late Mr. John Strip, Assistant Collector of Customs, Karachi, and 1
were out after ibex and oorial in the Pabb Hills about thirty miles
from EKarachi, and early one morning, while returning from our
trip, one of our camelmen, as he was getting his camel to be
saddled, was bitten by a phoorsa on the foot. He had a stick in his
hand and killed the reptile bringing it to our tent for us to see. My
brother, who always cairied ammonia and other medicines in his
shooting trips, prompily gave the man a stiff dose in water making
him move about briskly as he was beginning to [eel drowsy, a sure
symptom of the effect of the poison. After that we had todo a
stage of twelve miles on our camels with the result that the jolting
of his camel prevented the poison having greater effect on the man.
We halted for a short time at Band Muradkhan and the man being
still a bit drowsy got another dose of ammonia. When we
reached Karachi in the evening he was all right and made a hearty
meal. He had guite recovered.

MEREWETHER RoaD, 5. A, STRIP.
KaracHr,
Cletpbher 31, 1024,

XXXV.—OCCURRENCE OF THE ‘'SLIMY' COECILIAN
(CHTHYOPHIS GLUTINOSUS, BouLENGER) IN
PANCHGANI

The Coecilians are worm-like and blind Amphibians which inhabit
damp situations and burrow in soft mud. In the Fawna of British
tndia, Boulenger describes three genera and five species of these
Batrachians.

la the collectioh of snakes, sent to me for identification by the
Rev. E. Blatter, I came across a specimen of Jehthyophis glutinosus.
It is interesting to note that this species has not been recorded so far
from Panchgani (Satara District) or its vicinity, in spite of the fact,
that its cousin—Jtchifpophis monochrens—has been recorded from
Malabar, Western Ghats, Surat and Khandalla. In the Fauna
Volume the range of /. glufinosus is given as * mountains of Ceylon,
Malabar, Eastern Himalyas, Khasi Hills, Burma, Siam, Malay
Peninsula, Sumalra, Borneo, Java.’ I am much obliged to Col.
Sewell and Dr. Prashad for kindly informing me that a variety of
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[, glutinosus, entitled fricolor has been recorded from Travancore
and Cochin, but not the type species.  From the above-mentioned
facts it becomes evident that the presence of £, pfvfinosus at Panch-
gani is worth recording.

Brorocy DEPARTMENT, J, P. MULLAN.
8. Xavigr's COLLEGE,
BoMbBAY,
(htaher 22, 1928,

NNXVI.—DO FROGS EAT SNAKES ?

Last vear, while I was supervising the Intermediate class in their
Practical Work in Zoology, my attention was drawn by a student to
the much swollen swomach ol roc (Kana ."'."-;:3J'.f'i.':r'| dissected IJ}’
him. On cutting open the 1, we found to our great surprise
awoli-snake (Lycodon aulicns), one fool long. 1t was not much
affected by the gastric ) ' Iy at the neck, near the anus andat
three places in the mid-body dis ation. had set in.  The head

bt about the species of the snake.
[ could not definitely ascertain whether the frog had eaten it alive
srdead. These snakes, thoush menacing in attitude have a nervous
disposition und are moch susceptible to injury. Once the frog held
its victim between its jaws, the latter might have made a few futile
efforts to bite at the slimy and smooth skin of the amphikian and
ultimately succumbed. . Of course, 1 do not regard this as sufficient
evidence to prove that the frog preved upon aliving snake; [ar
from it. I merely suggested that it is not unlikely. Themore
probabie explanation seems to be that the snake was eaten, already
dead.

was intact, and there was o

BENI CHARAN MAHENDEA, Mm.5¢,
St. Joux's COLLEGE, Lecturer on Zoology.
AGra,
November 29, 1928,

[Saakes do not infrequently figure on the menu of the Bull Frog
(Rana figrina). On page 500, vol. ix of the Journal Mr. E. H. Aitken
records seeing one in the act of swallowing a snake, while
Mr. Sundara Raj mentions a specimen sent to the Madras Museum
from Travancore which had swallowed over three-quarters of the
length of a young Rat Snake (Piyas s osus) measuring 341 inches.

‘The Bull Frog's dietary is extremely comprehensive and few
living things that can be easily overcome are passed by. We
have records of its swallowing alive garden lizards (Caleles), a toad,
chickens, a wounded snipe, sparrows, a pitta, mole crickets, scarab
beetles and the cocoon of a psychid moth made of sharp babool
spines, with larva inside.

D. Gostling (vel x, p. 151) removed 3 Guinea-fowl chicks
fabout a week old) from the stomach of a Bull Frog that had
become a menace to his poultry vard, and on another occasion a
dead individual on being cut open was tound to have swallowed a
scorpion, the obvious cause of his demise, .

The Emperor Akbar trained Bull Frogs to capture sparrows. Eps.]

i
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NXXVIL—ANIMAL BAROMETERS

Yellow irogs are the males of Kana tigrina, the largest of Indian
frogs, which invariably make their appearance on some spot of
ground converted into a quagmire of shallow pools of water alter a
heavy fall of rain. Here in Bombay a piece of waste land in a
congested part of Mazagon was converted into a series of shallow
pools littered with heaps of old disused bricks, and in the early
morning hours of June 12, after a night of heavy rain, great vellow
frogs were observed bellowing and baying and leaping about in the
slushy pools of mire and water impelled by that universal cherclez
le fememe instinet implanted in the bosoms of frogs, beasts, and
humans to show off before the fair sex. There wer2 about ten
‘he's' to every *she' and the competition for partners amongst
the *he’ buil frogs wais consequently rather keen. The females
were of a npiform muddy brown colour, harmonizing in tint with the
muddy bricks and clods of earth submerged in pools of dirty rain
water and surrounded at times by three or four gaudy coloured
males in their liveries of flunkey vellow who appeared to be bawling
at the top of their voices a refrain which suggested the lines from
the famous play of Aristophanes which will bear repetition if only
for its onomatopoetic and nonsensical jingle :

* We've a right'

‘' We've a right’

* And we croak at ye for spite '

* We've a right '

* We've aright '

* Day and night’

* Day and night'

' Night and day ',
¢ Still to ereak and croak away '
: We proceed as we began’

Kooash | Kooash.

There is nothing mysterious about the sudden appearance in
great numbers of these bull frogs at the onset of the rains, who
during the dry hot meonths remain hidden away under broken bits
of masonry and in the recesses of cool cisterns and drains under-
soing a sexual colour change from dark or brownish-green to the
deep canary yellow assumed by the males when they burst forth in
all their splendour at the breaking of the rains. The yellow nuptial
dress rapidly fades to the usual normal tint with the exception
perhaps of a faint vellow line traced along the back frem the
posterior to the front indicative of the sex of a batrachian reveller
who bellowed his loudest on some dark morning at the onset of the
monsoons. ‘The frogs are in fact animal barometers as on the same
piece of ground already referred to they appeared on June 16, 1927,
the date of the bursting of the monsoon that year in Bombay
that is four days later than 1928 (June 12). One of the male frogs
it was observed had not assumed his full nuptial garb of flunky
yellow but was in a transition state. The monsoon was a bit too
early for him! It had no effect however on his voice as he
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bellowed as londly as the other masculing suitors, relying perhaps
unt his voeal powers. These great bull irogs are very voracious,
On one occasion a large [rog was seen to leap out of a clstern and
seize by the head a sniall duckling which was rescued with difficulty
trom the predatory maw of the batrachian,

Tug StRANGER's HoME, H. JOUGUET.

Mazacox,

Boxmnay,

ARXVUHL—=MIGRATION OF BUTTERFLIES

With reference 1o vour enguiry reg

[ndian butterilies, T have 1

rding migratory Hights of
edly seen large flizhts of Cafopsilin

domeoree in Kumaon. appear o be of two different natures,
as follows r—

(n) Ln more or less of a herd

(&) _In sing

In the former,
O ONeE QCL

h I have seen at diferent times of the day and,
sien, as late as G pon., the fovmation is irregular, eleva-
tion from 30 to 100 feet and the speed comparatively slow, whereas
in the latter the flight is characterized by great rapidity and purpose-
tulness and, as far as I have seen, is alwavs at an elevation of less
than 15 feet.

On one occasion last vear [ counted upwards of 200 insects in a
flight of the latter nature, each insect at a reguolar interval after the
other and so close to me that [ was able to determine the cafilla
variety, of which there were several, from the common type. The
line of flight was across a flower garden in which other Catopsiliads
were feeding but which appeared to have no attractions for the
migrants as none slackened speed but continued in a straight line
until out of sight.

It would appear that * Herd ' formation and slow speed is the
order of the day when a long migration is contemplated and single
file and rapid speed when the goal is comparatively near. At the
same time it is remarkable that, when passing over an attractive
flower garden, swarming with other butterflies, no single member

of the fight should be sufficiently distracted to even check its
speed.

Boabay, 5. WESCHE-DART.
Angust 25, 1928.

XXXIX.—OCCURRENCE OF THE OAK-LEAF BUTTERFLY
(KALLIMA HORSFIELDI) NEAR BOMBAY

I sould be interested to hear whether any member can give me
any information as to whether this butterfly is a regular inhabitant
of the Salsette country.

]
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During the past month (Angust) in the vicinity of Borivli, I have
taken several specimens of wardi | = donbledays, Moore) the very
small wet-season form of forsiieldi.  According to Fruhstorfer this
form is common in Kanara but 1 can find no record of its previous
capture as far north as Bombay,

Bomnay, ;. WESCHE-DART,
wil 24, 1928,

[There i5 no doubt that this species inhabits Salsette throuehont
the vear as we have met with it in almost every month. The diy
season form appears to be somewhat larger and paler coloured and
prefers fallen leaves and the ground to the tree trunks to which its
wet season congener is partial. Ens.]

AL —=NOTE ON THE BREEDING OF TERIAS LAETA
AND ¥, FENATA AND THE PROBABILITY OF THEIR
BEING SEASONAL FORMS OF A SINGLE SPECIES

\When dealing with the genus Ferias, in the series of articles on
Common Butterilies of the Plains—vol. xxii, p. 525 of the Journal—
Mr. Bell has referred to the fact that in Kanara, a district where the
monsoons are very heavy, ¥\ lefa does not oceur during the rainy
season, and has suggested, as a possible explanation, that fefa is
not a distinct species but a dry season form oif 7 sevada.  But he
added, however, that there was no evidence on the subject as there
was no record of Lthe breeding of either species.

I have recently succeeded in finding larvie and in ‘breeding
imagos of both forms and the evidence obtained, though not entirely
conclusive, points strongly to the probability, in mv opinion almost
the certainty, of Mr. Bell's suggestion being a definite fact. |
therelore propose to place the facts on record.

In Kathiawar the monsoons are not heavy : here in Bhavnagar
our average annual rainfall is about 22 inches. Nevertheless
I noticed last yvear that 7. lefe, common in the hot weather, dis-
appeared about the second week of June, before the burst of the
monsoon, and did nol re-appear until the middle of September.
I, venala, on the other hand, made its first appearance just before
the first rains at the end of June and continued on the wing until
the ead of September, alter which there were no more seen until
the following rains.

My interest in Bell’s suggestion was aroused and I maintained
a look-out for an ovipositing female of either form. Patience was
rewarded on August 1 this year when [ caught a enafe female
in the act of laying an egg on a leaf of a small semi-trailing plant
since identified as Cassia pumila, a near relation of C, Mleinii, the
food-plant of 7' libythea. On this occasion I obtained three eggs,
all of which hatched on the fourth day after being laid, Of the
three larvie, one only survived to maturity, producing a normal
male of T venala,

So far I had done no more than discover the food-plant and larva
of 7. venafa, but this was an important initial step. It was.on
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september 10 that [ found more egges and some half grown larve
on the same plant. I could detect no difference between them
and those of the original rewafa batch of August. From these
larvse, in due course, | bred seven butterflies, all typical lefa,
the first of which emerged on September 1%,  Meanwhile I bad
taken the first, a perfectly iresh specimen of I /zde on the wing
on September 17. ¥ venafa was still fairly common ab this date
but had disappeared and Jeta become common by the end of the
menth.

Now, as to the larvie and pupee. Unfortunately I am not expert
enotizh to give a thorough scientific description. But both larva
and pupa in each case closely resembled that of 7. Aerabe, with the
following differences in each case (—

Lapva—

(a) Possession of a dorsal line darker than the ground colour,
as in Bell's description of the larva of 7. lbyplhea,

(# Above the yellowish-white Iateral line is a defnite though
not distinctly marked line of darker green than the ground colour—
this line apparently does not exist in 7 fépdien,

Pur.e—

No.1. Inshape very like decebe, bul smaller, Colour green,
not shiny. A whitish dorsal line. Spiracles white. Two sub-
dorszal rows of dark brown double spoets like a horizontal colon,
the spots in the upper row placed obliquely, in the lower row
longitudinaliv and more pronounced. A somewhat diffuse brownish
lateral line with a brown patch on segment seven and a fainter one
behind the antennse. Faint brown markings on wings. Distinct
black specks between ends of veins on termen.  Snout brownish-
pink.

No 2. Dark markings much accentuated, the upper sub-dorsal
row containing three instead of two obliguely placed spots in each
segment.

No. 3. Markings less distinct, upper dorsal row of spots
obsolescent.

No. 4. Brown and black markings alimost obsolete.

The four pupa above described all produced the lefa form.

No. 5. Which produced the verafa imago, was almost devoid
of markings, except for traces of the dorsal and lateral lines and
the pinkish brown snout, thus resembling No. 4 (/efa). Had this
specimen had more pronounced markings it might have finally
solved the problem.

As I have said the evidence cannot be considered absolutely
conclusive, but I would invite attention to the following consider-
ations. If the September larvee hatched from eggs laid by a
Jwta female, they must have been deposited not later than the
middle of June. [ was looking out for either form and am as
nearly certain as it is possible to be that there were no specimens

of lzfe on the wing after the third week in June and before the

break of the monsoon. The venala eggs hatched within four days
of being laid. Like them, the early September eggs wege all laid
on the upper sides of leaves which appeared of recent growth and
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which I do not believe could have been in existence before the rains
commenced. Moreover I believe it to be a fact that when the oval
stage iz prolonged a butterily's eges ave never laid on leaves but
on the stems of a plant.  Again, if the two species are distinet,
then the oenafe brood which appears at the end of June must have
passed a period of eight or nine months in either the oval or the
pupal stage. This is perhaps not impossible but seems most
ikely, in the chimaté of Kathiawar, in the case of a small insect
which, in Aurust, spends no more than ten davs in either of these
stages and whose nearest relations are on the wing and therefore,
presumabiv, produce brood after brood during the whole of the dry
season from October to June.

Practically no doubt remains in my own mind that cewale and
Leda are seasonal forms of the same butterfly, bue 1 should be glad
to know what Mr. Bell thinks of the evid in any case, now
that the tood p! known, it should he possible to place the
matter beye

In this connect nder if Mr. Bell eould find time to give us
an’ article cn the breeding of Lepid in Tndia? 1 entirely
failed in my atiempts to induce Trrdes females to lay eggs in
captivity.

There is one other point, by the way, which in this district brings
leta and venafa closer together in respect of colouring. Ewvans, in
his key to the genus Tirias, gives the following characteristics of
cenafa, apart from the rounded apex as distinguishing it from
larfa i —

' Upf marginal band reaches dorsum. Uph black margin to
V 1 or farther.’

NMow, in Bhavnagar, | find that, in females of the first venala
brood, appearing end of June, this does not hold good; for some
specimens, while possessing the rounded apex and being covered
with minute black scales, otherwise resemble /e in that the uph,
marginal band ends at V 2 and the uph black margin consists of
merely a diffused patch at apex.  Apart from shape the invariable
differences consist in the uph margin in male rewais and in the
tvpical colouring and markings of the underside of lefa,

Finally, surely the illustrations of Fig. 70 i Plate K of The
Comeone Bretlerflies of the Plains, vol. xxii, represent fbyvilea and not
venata 2 Note the undiminished extension of uph black margin
right on to the dorsum and the markings of the underside.

BHAVNAGAR, A, H. E. MOSSE, 1.a.,
Decempber, 1928, Lient.-Colonel,

1
e 100g .

Mr. T. R. D. Bell, c..e., commenting on the above note under
date May 1, 1929 writes :—

Colonel Mosse's note on Frrias venala-faela. Are they the
same species ?. The foodplant offered no difficully in settling
the question with me down here as [ knew both species will feed,
as calerpillars, on the same Cassia Aleinii. It was really the want
of enthusiasm ( ? ), time or energy that prevented me finding out

33
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definitely whether the two torms are seasonal or constitute good
species. 1t is only o matter of collecting egps at the beginning or
end of the rains, enough epes ;o and that means watching females
laying and collecting the very eggs laid together with the female
that lavs them or the females that lay them, a rather lengthy
and monvtonons proceeding @ one might af conrse have luck and be
able to do the thing in & single day bat, in my case, | never did have
anv luck and was never able to get more than one or two females a
day that oblized me by | at all, I the beasts would lay in
[ 5 but o otly thev are
EF. B in getting
tricd twice or thrice. .And,
| & similar experience. At the

would greatly i

iculties is the foodplants
very deep-rooted, that is, hias a
therefore, very difficolt to keep
lets all clase up immediately the
ntlerities that fay on the upper
] the under surface; %o

| fancy the best way
ere the plants. {and the
ielids generally, or damp grags-
iz often not at all diffienil) and,

the naturally-growing plants
pit the msecis inside and await
of bandobast and none of us have
ar opportunity,

I do not think Colonel Mosse's experiences are conclusive in
any way more than my original observations were. If he were
quite sure that no lein were to be found in the rains and no venata
in the rest of the year, it would be all right ; but he is not; neither
am 1; although both of us are nearly certain that such is the case,
But we are not ahsolutely certain.  And, there is another thing as
well and that is that lmta may well last a great deal further into
June and July in an open, dry country than it would in a moist,
jungle-covered region. [ do not think we shall ever get anything
satisfactory out of the problem until we actually succeeded in
breeding a venata from a lmta or the other way round. 1 have -
described caterpiliars of both species and have not been able
to detect any differences in them or in their pup:.

I hope vou will publish Colonel Mosse's article ; it will perhaps
attract the attention of some enthusiast who might spend enough

time on the guestion to settle it once for all—by breeding one férm
from the other.’

naving
with a mosguito-1
results @ You sae
time, or inciination,

T. R, BELL.

XLL—ANTS TAKING TO WATER

The following ant incident which oceurred at Lucknow may be
of sufficient interest for inclusion in Miscellaneous Notes of the
Journal. Last autumn | had some rather sweet hairwash on my
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wash stand ; the day after | had opened it [ found it covered with
small dark brown ants ! inch long. 1 cleared all these ants off and
thinking 1o more about it, placed the bottle in my soap dish full of
water, the sides of the bottle were about one inch from the outer
edge of the soap dish, Next morning to my surprise I fonnd the
bottle again covered with ants, I then watched carefully and soon
saw several ants ‘ take off ' from the edge of the soap dish apnd
swim aeross to the bottle and carry on, others arain left the bottle
swam to the edge of the soup disl I'o carry out further experi-
ments [ placed the bottle in th e of my basin, effer dearing
allants off &he bottie. 1 put in utely fresh v at about 9.a.m.
and at 2 p.m. I had o look and found the o rain with ants on
it, not many of them bt there they were, and while I watched | saw

several de itheoff " agamm rom the edoe of the basin and
swim absof t! L got o magnifying glass on

to them and saw that they g 17! under them before
taking off. There was absoluttely ne Ghn of dust or anything like
that on the sorface of the water.

[ think readers will agree it was a remarkable performance for
these ants to do this, as apart from the actual swimming per-
formance, everyone know now ants wander about in every direction
when by themselves, whereas these all wmade a hee line for the
bottle and back, and there were never more than one on the water
at the same time. They had nothing to guide their sense of
direction, The distance they had to swim across was about
4! inches.

JAMRUD, N.W.F.P. W. M. LOGAN HOME,
April 26, 1929, Major, LA

XLII.—A NOTE ON THE OCCURRENCE OF BUDS
IN THE AXILS OF THE COTYLEDONS

(With two plafes)

The presence of buds in the axils of the cotyvledons, and the
development of shoots from them, so far as [ am aware, has not yet
been described. [t appeared, therefore, desirable that the following
observations should be recorded :—

It was while examining once the seedlings of Casifa fora that the
attention of the writer was drawn to the existence of such buds. In
one of the plants, while at the height of its vegetative activity,
shoots were seen developing from the axils of the cotyledons, The
plant had not suffered from any injury, and was otherwise in a
perfectly healthy condition. Cases of this kind, however, in which
the shoots begin to develop from the cotyledonary buds without
injury, atan early stage, to the primary shoot, are not generally
met with. But it was found that whenever the plant was decapitated
close to the cotyledons, whether in the seedling condition or a little
later, these shoots invariably developed in due course.

Another interesting feature that was noticed was that the epigeal
cotyledons remained green and functional for an unusually long
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period of time, instead of dropping away, as they usually do, when
the seedling has established itself. For instance, in this particular
case the plant was in vigorous condition of growth, and was about
to enter into the reproductive phase, but still the cotyledons were
thriving and there was nothing to indicate that they would cease to
do so. Unfortunately the plant was aceidentally removed before the
observations were complete,

My attention was later drawn to the occurrence of ! zillary buds
in the cotyledons of Cieor arfefinnm.* Here tou, as in the case of
Cassiz foya, shoots had developed out from the it the cotyle-
dons, while the primary shoot was uninjured.  But in this species
also as bLefore, such cases are not generally met with, and the
axillary shoots only begin to develop on the destruction of the

primary axis close to its origin.
Since observing these cases the writer was led, vut of mere
determine whether similar wviour is revealed by the
nts. A5 the res observations he has now
llings of the follow 1 exhibit identical

ence balvaming s Vicda lebe; Tropsolnm  wmajus; Nicinns
; ne others. From this there appears to be little
phenomenon will be found to be of general ocenr-

RTMENT OF BoTANY, N KT EPWARY, Mee,
E5 Hixou UNIVERSITY.

1 Par this I am obliged to my {ormer pupil Thakor Chandra Narain Singh
af,5c., now on the staff of the Department of Plant Tadustry, Indore.
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Axrrrary Bups 1% COTYLENONS,

Seedlings of Vicia faba; natoral size.
A and B—Seedlings in which the plumule had been injured.

. C—Healthy seedling. =
il Pl—Plumule ; Ax. shi—Axillary shoot ; Cot—Cotyledon ; Ax, Bd—Axillary bud
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AxILLARY Bups 1% COTYLEDONS, ‘

Seedlings of Cicer arietinum,

A=Seedling whose plumuole had been injured.

E—Healthy seedling. i &
Pl—Plumule ; Ax. sht.—Axillary shoot ; Cot—Cotyledon,
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AN APPEAL TO SPORTSMEN

Wanted ! The 5kins and Skutls of Tirors, Panthers. Bears, olc,

Readers of | Journal, interested in the Mammal Survey of
British India, inguenrated and carried to such a successful issue
by tne Bombay Natural History Society, swill be aware that the
collectors whose services were requisitioned for the purpose received
general instructions to devote their energies 1o the capture of
the * smaller fry ", which mighl be classified as vermin, and to neglect
Ceame ' animals so as not to trespass upon the province of the
sportsman. The success of the survey along the lines indicated is
attested by the numerous reports and papers on the results publish-
ed in the Journal during the past filteen or sixteen years. So great
indeed were the additions to our knowledoe that need for a new
edition of the Mammals of the Fauna of British Mudia Series became
apparent and urgent. This volume is now in progress ; but at the
very outset the authors are confronted with the difficolty arising from
the dearth of material of * big game.” ‘There are, for example,
only about a dozen skins of tigers and a few more of panthers and not
a single specimen of the Himalayan red bear in the MNational
Collection !

The purpose of this note is to appeal to sportsmen in the first
place for the skins and skulls of tizers, panthers and bears, leaving
antelope and deer for the moment alone. It is of course guite
understood that the skins of tigers and panthers, and in a lesser
degree, the skulls, are treasured trophies, But it is felt that a
number of these beasts must be shot which are not wanted or
not preserved, more particularly perhaps those killed by Indians,
for the reward, which would naturally not appeal in the same way to
the sportsman as those falling to his own gun. Many also must be
killed which are not considered worth preservation as rugs on
account of defects in the coat due to old age or sickness. It must
alse be explained that from the naturalist’s standpoint small
tigers and panthers, adult or immature, are just as interesting as
those which sportsmen preserve fur their size.  All the spoils
indeed of these beasts that can be spared will be most acceptable to
the National Collection in the British Museum, which, doubtless
largely from want of asking, has a comparatively very poor series
of thiese predatory beasts,

Some sportsmen perhaps may exclaim in response to this
neglect :—* Since a tiger is a tiger and a panther a panther
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wherever you meet him, whal purpose is served by amassing a big
collection of them?’ That is the wview that prevailed half a
century ago. DBut in these davs intensive study of the smaller
mammals has shown, by means of bhig series of skins from many

localities, 1l species vary in size, colour and other characters
according t qr environment. This is known to hold to a great
ext in the case of tigers and panthers. I is wanied is a
collection, nvailable at any time to all intere f

he subject,
wn Cape
nay he

showing, for instance, that the ticers and

Comerin, the Senderbunds, Nepal and Rajput
1 15 1 h

do not diffe h er: aud what appl pRlies
XTal 1 H e ™ . Wi 3 s | 1 N
21 Malav Peninsula, DBurma, China, Persi HACES

DO,

indeed where these animals are
If the facts we wish to know are ever to be konown, no time
henld 1 t, because i1 ny ricrs where these animals, and
dant thay are now guite rare,
2 recorded as shot in Bengal

5 18 Enown, are

o the hon

A CEnlury agn none remains and ne 5P
preserved ; and that the hunting leopard or cheetah seems to be fast
disappearing from the Indian faun: Of these two species, so far
as India is concerned, the British Musew i no materiel:
and the expectation of getting any is, r hopeless.

It is true the Indian lion still o ecs in the
torest of Gir, Western India, where 1 s protected.
The National Collection does ncl possess a specimen of this
lion—and if it i5 possible to obtain one, it would be a valuable
acquisition for the British Museum {Natural History ).

But it is not vet too Iate to acquire tipers and panthers:; and the
hope that some sportsmen will generously help, induces me to make
this appeal.

With regard to bears, mentioned above, it is the Himalayan
‘red ' or * isabelline ' bear, the Indian representative of the Russian
brown bear, that is particularly required, although the commoner
Indian and Burmese species are also desiderata, Wolves too and
hyenas are wanted, more particularly wolves to help clear up some
puzzling points connected with the kinship between the small wolf
of the plains (C. palfifes), the Himalayan wolf (C. chanco) and the
Buropean wolf (C. fupus).

In making this petition on behalf of the National Collection, | am
aware that I am asking much, knowing the value sportsmen natu-
rally set upon skins and the time and labour invelved in taking and
recarding separate measurements in the flesh of the head and body
and the tail, stripping the skin, roughly cleaning the skull, recording
the locality, altitude and date, packing and despatching. But [ am
assured that the Bombay Natural History Society, which has always
been consistently helpful in the past, will in this instance continue
its kind offices and forward to London any specimens sent to them
marked For the British Musewm,

LS. 50




ANSWERS TO CORRESPONDENTS

R.8.K.—{ read a veference in the Press o Huzxley's Bathyvbius
can yore fell e somelfiing abowd 1

The story of Hathybins is a classic demonstration of the fallacy
of scientific lhmn making on the strength of insufficient data. The
great stir cansed in the scientific world |‘.|_, the Darwinian researches
in the middle of the last century, ;=L-.:".l|~'f'l’. feverish activity and much
premature cocksuredness among men of science to discover the
origin of life, regarding w ]'-Ju:l numerous and elaborate theories had

come to the fore. The 1_,1, ous bLiegi -.i'.-_: for an enguiry of this
nature r‘|_.p inded st th ' wtion of the simplest living
oreani 1 oth | link between the simplest
Enown (U shiy organized) Amoeba on'the
one hand, ¢ 1atter on the other.

All eyes v ! ocean depths which it was
hoped wouls furnish an er of expeditions
were put oui by al all the itime countries of Europe for

investication in this ficld. One of these expeditions dredged up
mud from the bottom of the Atlantic which, when preserved in
aleohol, revealed the presence of a quantity of soft gelatinous
matter. A noted scientist of the day, Prof. Wyville Thomson,
was not long in pronouncing that given certain stimnlus, distinet
traces of movement were discernible in this matter, a revelation
which he asserted left no doubt that the substance manifested the
phenomena of a very simple form of life,

The * discovery " startled the scientific world and was hailed with
acelamation by ardent Darwinians like Huxley in Great Britain (who
promptly christened the slime Sadbydins hacckelid) and Haeckel in
Germany, and indeed for a time the prospect of running to earth the
elusive missing link between the living and non-living appeared
assured. The sensation which this * discovery ’ caused in scientific
circles soon led to more intensive inveslication on the same lines
with a view to the final elucidation of that problem of problems, the
Origin of Life, which had been apparently brought within
realization by the advent of Sailydins,

The gelatinous matter though again brought up in guantity from
great depths while cruising between China and Japan, by the
investigation ship * Challenger’ in 1872, completely failed to show
any signs of the movements described by Wyville Thomson, despite
continuous observation. After much experimenting, it was finally
discovered by the senior chemist on board, Mr. Y. J. Buchanan in
18735, that in reality Batkypbins was not an organic body at all but,
according to him, * sulphate of lime which had been eliminated from
the sea water, always present in the mud as an amorphous precipi-
tate, on the addition of spirits of wine. The substance when
analysed consisted of sulphuric acid and lime ; and when dissolved.
in water and the solution allowed to evaporate, it crystallized in the
well-known form of gypsum, the crystals being all alike and there:
being no amorphous matter amongst them ',
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Subsequent to this announcement the professor of Chemistry at
the Edinburgh University was able to demonsirate the truth of
Mr. Buchanan's observations by manulucluring Hallpdins in his own
laboratory !

Thus died rather abruptiy the high hopes and conhdence that had
sprung in the bosoms of scientists for the speedy solution of that
most vexed problem, the Origin of Life
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yilt bred was a temnle and the visitors were males in the
viters, The phenomenon has often been
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he morning we
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a4 male We are
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aing the presence of
=5 15 attributed to
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he fact that this attractability is
the female is 1m ] mare or less air-tight
s colour to the theory.  Again it has mul shown that
in th i wiich recently
enclozed her may 1z the males of
her species. This sugoests piainly Lhe existence of some material
emanation which can be perceived by her would-be suitors. ‘The
presence of other smells does not appear toefiect this sense in
moths and it is believed that these inseets only perceive the parti-
cular odours which are vital to their being, that is odours which
suggest foud ora mate. The perception of odours may be regarded
as a chemical action. [nfinitely small particles ot the substance,
probably in the form of a gas, permeale the air and coming into
contact with the sense organ, produce an effect recorded by the
brain, which can distinguish belween the stimuli of differént
substances. What astonizshes us is that the scent of the female
is perceptible to the males at such remarkable distances; that it
effects so great an extent of atmosphere. In explanation 1 is
suggested that the scent in guestion is not perceptible to our
gsenges.  We have therefore no means of guaging its real sirength,
We know for instance that even an extremely small quantity of
musk will scent a room for long periods of time without suffering
any appreciable loss in weight. 1f so small a quoantity of musk
can make the presence of its particles felt in the circulating air of a
room for months and even years, theére seems no difficulty in
supposing that the Moth's scent, probably infinitely more volatile,
can, for a short time, fill the air for hundreds of yards or even for
miles around. The error seems to lie in the idea that because we
cannot perceive the scent it must of necessity be very weak whereas
it may be, and doubtless is, exiremely strong.
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REPORT OF THE COMMITTEE OF THE BOMBAY NATURAL
HISTORY SOCIETY FOR THE YEAR BENDING DECEMBER 31, 1928

The Committee of the Bombay Natural History Society have the honour
to submit their Report on the vperations and progress of the Sociely for the
vear ending December 51, 1925,

Important chianges were made in the constitution of {he Seciety during the
year under review.

Administralion —At an Extraordinary General Meeling held at the Prince of
Wales® Museum on Tuesday January 31, 1928, the draft Memorsndum of
Association and Ru ald Before the Meetiug and which had been
previously publizh: ‘s Journal on October 20, 1927, were
approved, and the foll en were duly elected to serve on the
Executive and Advisory Committes of the DUciety,

Fresident : H.E. The Right Hon'ble Lt.-Col. Sir Leslie Wilsen, P.C.,
G.C.LE., CM.G., D.5.O,

Fice-Presidents! H, H. The Mahorao of Catch, G.CS.1., G.CI. R
Revd, E. Blatter, 8.1., Ph, D,, F.L.5. and the Hon'bie Mr., J. E, B. Hotson,
Cos. L, DI E. I.CY,

Executive Conmmitlee :—Mr. B, D, Bell, C.LLE., 1.C.8.: Mr,H. A W. Brent:
Prof. V. N. Hate, B.Sc.; Mr. P M. D. Sanderson, ; Lt.-Col, F. P, Mackie,
LM.S. Mr. AL M. Todd. : Mr. J. B. Greaves (Honarary Treasover) and
&ir Reginald Spence, Kt (Hovoraory Secrela ¥).

Adetsory Connitiee :—3Mr. T, Bainbi igwe Fletcher, F.E .S, (Pusa); Mr. T.
K. Bell, C.I.LE,, L.F.5. {Retd.) (Earwar); Brigadier W. H. Evans, C.LE,,
B.E. {Peshawar); Lt.-Col. F. ¢, Fraser, LALS, (Vizaga atam) ; Dr. F, H,
Gravely, DiSc. (Madrag) ©Me, C. M. Ingiis, M.B.O.., C.M.Z.5. (Darjeeling) ;
Lt.-Col, R. B. Seymour Sewell, 1,05, (Calcutta),

Arrangements jor the Registration of the Sociely and the transfer to it of all
the property and assets, including securities and cash, belonging to the
unregistered Sociely were completed by Sir Reginald Spence, Mr, H. A. W,
Brent apd Mr. 1. B. Greaves who were authorized by the Meeting to carcy them
into effect and a Certificate of Registration, dated March 14, 1928 was received
from the Registrar of Companies, A Report of the Ext raordinary (Genernl
Meeting and of the varlous amendments to the draft of the Rules and Regula-
tions of the Society was published In the Society’s Journal issued an
M:!.‘Iq.' 31, 1928, v

Finance :—~The publication for the first time 1ast year of a Balance Sheet has
enabled us to do away with the Summarized Cash Acconnt and the drdinary
Receipts and Expenditure Accounts, preducing in their place a simple
Revenue Account and Publications Aceount along the lines of a Profit and Loss
statement,

Dealing first of all with the Re:enne Aecount :—The figures on the cxpense
side remain very similar to what they were last year.

Un the receipts side—Life Membership Fees Rs. 2.450 as against Rs, 4,200,

Entrance Fees Rs, 1,644-3-0 s agninst Ks, 2,980-0-0,

Subscriptions Bs. 28, 5356-1-4 a5 against Ks. 28,711-8-10.

The Taxidermy Department has been placed on a paving basis and has
resalted in asmall profit to the Society of Rs. f3-1-2,

The total loss oo Revenne Accennt is Re, 4,582-3-0.

Fublications Aecconnt :—Showe n satisfactory profit of Rs. 3,053-10-10
although a considerable proportion of the expence in conpection with these
publications has been dealt with in previous years,

Dealing now with the Balawce Sheet :—The Balance Sheet discloses an
extremely satisfactory position,

The Assets side is sell-explanatory with the possible exception of the haad-
ing * Game Books . Last year we created a reserve equal to the total value of

34
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the Game Books fn stock, A number of the Game Books have been sold and
in consequence there iz o balanee of Ks, 2,817-5-0 to be transferred back to the
surplus assets account.

Linhilities :—Life Membership foes remain ot the same figure ; those paid in
durimg the vear having been approprinted for Geseral Revenue purposes as it
13 considered that the figure of Ry, 42,000 represents an ample reserve ngainst
Life Membership Foes,

Undeér our Artieles all that is necesgary to be dope is to maintain Government
paper investments up to the total value of Life Membershi Our Invest-
ments in Government Taper total Rs. 76 270 as against fees received from
present Life Members amounting to Ra, 42,000,

Domaiiy for specific objects wmexpended :—"The Soclety i
money as i Trustee,

Sarplus Assets i —="To last year's balance have
ations and the profit on Game Books sales, and o be &
Rs, 2,092-5-0 being l.||_|'.'lll...; ation on one Sec ties. In

‘-“unt*u h|_|.|1 wiitten up and the depreciation is merely ¢
bring our 3} per cent Securities down 1o ma -.|1 et value oo !
the actun |1 value of pur Scc 5 being L-.IL.bh J]!. ibove the A

Also to bo o cled is il :"11.‘ 31

The nett diffe
this year is .o
resi

Ma .w"' sl —Du
rejolned and 103 1
1,352 ineluding l"'d

.|".rl, ,-f]'-‘f 5 Joi
the first onn J'Lr o
Scientlfic contributi
Langurs. The :1..1h1
IJL'(_'I.""[ g andt
bly from prev
the Eritish M1

holding this

to be .'ru"”' { the prof

ition between last vear and
== ".'.']'IIL".'I aj : a4 not unsatisfactory

vear, 83 new members joined the Society, 4
12 total membership on December 31, 1023, was

1 volu
3304 1.|;>|Lrw., Wis
el —MIr. Pocock's
s regarding the nu

oo of the di (4
who have

EAT. |
paper on the
terent Le 1

1 iTY consi
1t with the s I'he materis
Iy the large serics of specimens
obtaioed during the Society” rvey have enabled Mr, Pocock tof
evidence which “divides the [:anzurs into three groups sharply distinguished by
the colours of the pew-born yvoungr, Papers on birds Included ' Birds of the
Peshawar Liistrict * by Rev. F. 5. Briggs and B, B. Osmaston, * Further Notes
on the Birds round Shula ' and * The Migration of the Pied Crested Cuckoo*
by H. Whistler,

Twno papers on Indian Marine Fishes by Mr. H. Fowler of the Academy
of Sciences, Philadelphin, dealt with fishes collected on the Hombay and
Cevion coasts and in addition to general notes, described three new species.
Major Fraser continved his serinl on Indian Dragooflies, Parts XXIX, XXX,
XXXI of which were published during the year. Several botanical papers
were js=ued ; the most important was the Revision of the Flora of the Bombay
Presidency by Rev. Fr. llatter. Since Cooke's Flora was published in 1900,
a number of monographs dealing with various orders and genera have appear-
ed and thesge and the study of systematic botany during the last 28 years have
made the present revision necessary.

FPopular Articles. —Mr. B, C, Stouart Baker continued his articles on Indian
Wading Birds which form n supplement to the serials on Indian Game Birds of
which Volumes I and II have already appeared in book form. A recent
feature, introduced particularly for the benefit of members anxious to interest
themselves in and take up aza hobby n particular branch of MNatural History
are the papers by Mr. H. Whistler on the * Study of Indinn Birds * and by
Mr. C. McCann on the * Study of Plant Life.' 1t is hoped to extend this
series 50 as to include other divisions of Natural History.

Parts I, 11 and 1[I of Mr, Prater's articles on * Modern Musenm Methods '
were pablished during the year, The papers were based on his recent study of
Musenms in Ameérica and Europe. Copies have been sent to several Museums
in this country and abroad,

Forthemning Publications in the Journal. —For many years a popular illus-
trated book dnallngr with the commoner flowering trees of India has been a

(11

f'matly felt want e serial dealing with the conspicuous flowering Trees of
dia shortly to be puoblished inthe Journal, which utilizes fower paintings

.
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precured by Mr. W. 5. Millard when in India and in the writing of which
ing with Father Blatter, will it is hoped £l this want and
i in book form.

he is collabor:

cventually app

Bivds of Hurma, by P50 WWickhan.—This is to be written on the lines of
Mr, H, Whistler's Fopular Handbook on Indign Birds and will it is hoped do
o1 reside i

naiy what Mr. W
: r
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tler has done for bird lovers in India.
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Bivd Charis.—Although the Bombay Government has {or fvancial reasons
had to close down the work the Society was doing (o encourage in schools the
study of zoology—it, as well as other local Governments in Indin, recognizes
the need of such work as students at present commence the study of zoology
and botany only when they enter universities. Most of the Provineial Govern-
ments have therefore approved the proposals of the Society to issue a series of
wall charts illustrating in colour no Jess than 200 common Todian birds, and
schonls in different parts of Indin have been advised to purchase the charts, at
a cost of Be, 36 for the series, as soon as published which it is hoped will be in
September this year.

The publication of the Bird Charts will enable the Society to issue early next
vear an illostrated book on the common birds of India. The format will
follow that of The Kook of Birds published by the American Geographical
Socicty and in addition to coloured illustrations and photographs will eontain
shart descriptions of ficld characteristics and habitat. A

Publications in dook form fssued during ro2s. Idenlification of Indian
Fulterfiies.—The profusely illustrated series of articles on lndian Botterfiies by
Col. W. H. Evans were issued in book form. There was a good demand for
the book which is evidence of the interest created by the articles. The edition
was praciically sold out within a few months of publication.

Poisonons Tervestrial Sualbes of India—A fourth edition of this important
book by Col, F. Wall was published during the year. ‘I'he present edition is
revised and brought up to date and improved by the addition of several new
and better text figures.

Expeditions and Researches, Mawamal Swrvey of the Townpoo District,
Burmg.—Since the closing down of the Mammal Survey the Society has been
dependent for collecting on the efforts of individual members, The principal
worker in the field in 1928 was Mr. J. M. D. Mackenzie who during the past
three years has been carrying on a Survey of the Mammals of the Toungoo
District. A report on his collections was published in Volume XXXII, No. 3.
Subsequent reporls are pending. We take this opportunity of expressing to
him the thanks of the Society.

Vﬂmq-hﬁ'aum‘hrpe Expediticn.—The thanks of the Society are due to
Mr. A. 5. Vernay {or the opportunity offered by him to the staif of the Society
to obtain Bllgi_!l‘itnca in the field of collecting material for the preparation
of Museum (Sroups. In Janoary 1928 Mr. Prater was invited lo join the
Eﬂ:dium brought oot to India by Mr. Vernay to collect material and to

di

i tos wl

-]"L'l!ll'll.'l.l_‘.'-l I, 1

it backgrounds for a series of groups representing game animals of
a obtaiped during the Vernay-Faunthorpe upa{liting. The groups are
being erected in the American Museum of Matural History, P?:f";r York
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Mr. K. B. Savardekar, the sSocietv's Muscum Artist, also accompanied the
expedition,  The expedition visited the Nepal Terai, Burma and later Mysore.
Material for o group of Gaur amd for o gronp of Tigers was collected in the
Billigiri-rangan Hiils, Mysore, where Mr, B, Morris, o member of the Society
rendered great assistance to the party, In this aren was nlso obtained the
material and the background studics for o gronp iNestrating 1ife in 2 South
Indian Forest which was completed nnd placsd on exhibition in oor musenm
during the yvear.

Admiral ., Lynes!

—-Alr, V. S, LaPersoune, Assistant
1 wrganized by Admiral H. Lynes,
teud 1

ton, vial K r in April

I Eindy the bvird life of the
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=5 of the Society's bird-
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n Volume XXX Na, 20

f = of the Society
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e results ang very en-
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1 ig an editorinl
v of the plans and

v oof the venoms of Indian
the reports of several deaths
 commenesd his researches
of indizn scerpions in- 1912, has

ol the Soclely.  Livescorpions are now
1 all over India;our than)
1 Departments of the G

Hected and sent to the
v co-operation with us of th
of Bombay, Madras, Bengal, Pun Central Provinceesz, United Provinces,
N.W. B, Assam ond Burma, Varving guaniities of venom wete extracted
from six different species during the year. As the amount obtpined from
individual specimens does ot exceed a few milligrammes it is essentinl for onr
purpose that large numbers of scorpions shonld be collecled, The co-operation
of all who are able to assist by sending live scorpions to the Society is solicited.,

Saff Licks.—As indicated in an Editorial note published in Volume XXXII,
Mo. 2, the Society, with the help of the Rev. Father Cziug of the Haftkine
Institute, Parel, i carrying out an investigation into the chemical compozition
of Salt Licks. The purpose of the investigition is to dizcover the clement
in the earth which attracts animals to Salt Licks. Samples of Licks nnalyzed
by Major Clive Newcomb contained none or very little trace of Sodivm efiforide,
Father Caius is of opinion that the investigation may throw light on the practice
of earth-cating by human beings. *~ Members of the Society and of the Forest
Departments in India and Burman are helping us by sending samples of ‘earth
from ‘licks * for analysis,  About sixty-five samples have been collected up
to date,

Edweatiom:!.— 'T'he Nature Study clagzes for local schools at the Prince of
Wales' Musenm, inaogurated by the Society in Decemiber 1926, were discontinued
at the end of February 1825, The total number of leciures delivered by the
Bociety's Guide Lecturer, Mr. Salim Ali, was 185, The number of schools
who cooperated in the scheme was 21, The tolal number of children who
attended the lectures was 6,200, The lectures were discontinned owing to the
inability of the Bombay Government to provide a prant for the maintenance
uf a Guide Lecturer at the Museam. It is regretled that Government's
action has compelled the Society to postpone iodefinitély the training of
teachiers able to instruct the young in the study of Natural History. The
work that was being done for the schools in Boembay involved o great deal

" of preliminary labour.  The scheme was successfully Inunched and was

receiving the enthusiastic support of schools in this city and gave promise of
very preat development, A detailed report of the work done in this connection
was published in Volume XXXI1I, No, 2 of the Journal. ;
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Curator of ul History Section. gion the Sub-Committes
proposed that, as a preliminary measure plans and estimates for the new wing
may be prepared. The question of its construction could subsequently be
considered as it depended among other factors on the restoration by Govern-
roent of the annual grant to its oriringl figure.

Tha Sub-Committee's report was laid before the Trustees at a meeting held
on December 9, 1927, It was then resclved that the Sub-Committee’s report
should be adopted and that detailed plans and estimates for the proposed dew
buildings shounld be called for, The work of preparing the detailed plans and
estimales was subsequently entrusted to Messrs. Gregson, Batley & EKing,
Architects, Bombay,

PROCEEDINGS

The Annnal General Meeting of the Members of the Society was held on
Tuesday, March 26, 1929 at 6 p.m. in the Prince of Wales Museum, the
Hon'ble'Mr. J.E.B. Hotson, C.5.1., O.B.E,, [.C.5. presiding.

The Honorary Secretary announced (he election of 55 new members since the
lust mesting.

The report for 1928 printed on the foregoing pages was taken as read and
ordered to be published in the Joornal,

The office-bedrers elected at the Extraordinary General Meeting held on
Jaguary 31, 1928 were re-elected with the following exceptions and additicns

Presideni, —F. E., The Right Hon'ble Sir Frederick Sykes, P.C., G.C.I.E.,
C.B.E., K.C.B., C.M.G. was elected in place of Sir Leslie Wilson, left India.

Execufive Commuftee.—The following additional members were elected :
Rev. Fr. F. Caing, 5.J., Mr. Alwyn Eera, F.R.G.5., Mr. J. G. Ridland, and
Major 5. 5. Sokhey, 1.M.5.

Advisory Committee.—~Lt. Col. C.H. Stockley, 0.B.E,, D.5.0_, M.C, (Fort
Sandeman) was elected additional member,

The Honoraty Treasurer, Mr. J. B. Greaves, then presented Lhe accounts
which ure printed on pages 742 and 743 of this journal.
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Ilustrations, reproduoced from drawings by the Author, Pp. xvi and 225,
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Mr, Antram, 4 keen Entomologist and his own artist, has provided just the
kind of book the amaleur scientist has been in search of. As A collector of
butterflies for over twenty years fu Indin, he lias aceamuplated specimens and
notes of over four hundred species which he himself has carefully described
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THE GAME BIRDS OF THE INDIAN EMPIRE
bBY

E. C. STuArT BARER, F.2.58, F.L.5., M.B.0.U, H.F.A0Q.U.
VorL. V
THE WADERS AND OTHER SEMI-SPORTING BIRDS

PART X

(Wdth a colowred plate)
(Continwed fom pape 79 of this Falwate)
Suborder ; Orr-LimicoLs
Family : (RIMCKEMIDA
Genbs : BURHINGS
fwrkinus Tliger, Podr. Mam. et Aves, p. 150 (1811).
Buerliinus wdicuemins

Chavadrivs wdicwemns Linn., Syst. Nat, 10th ed., p. 151 (1758)
{ Englandj,

The typical form is larger and more buff than &, o fudicus and
darker than £ . asfufns,

Kev 10 SUBSPECIES

A. Smaller, wing 203 to 222 mm. ; darker and

more buff wes B0 Enelicus.
B. Larger, wing 228 {o 244 mm. ; paler and less
bl e Bl astulys,
<%
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BURHIRUS (EDCKEMUS INDICUS

The Luidtan Stone-Llover

s salvadori— Atti Scoc. Hal, Sd. Mat. vol, wiii,

Ms et

{ Indiad.
fopav.—Blant, & Cates, vol. iv, 1. 20% (part)
—Karwenak, Haorsied (Hingd;  Lambi  of
Flarrm (Beng )y Kaledn ('Uel.); Kawae mresi! (Fam.).
¢.— Forehead, lores, a ring round the eye antd a broad
SNDere m to the nape white; s plumnage ashy-brown, the
feathers edged with bufl or ashy-bufl black central
streaks, these are broad on the head, narrower on the nape and
miutch broader acain on the scapulars; lesscr wing-coverts brown,
} inal bars ; median wing-coverts
al Dbars just edged with ufous
1ile forming a distinet diagonal
te, with broad subterminal black
white patch on the middle of
s with concealed white bases
1 white tip :0 ¢ innermost secondaries like
wen, tipped paler and with two irregular dark
vile Lips @ owiermost feathers while, with broad black
dnt dark band across the white of inner webs, other
sides of head white ;

& XN

sublern

I rufons and with bl
»with brown or ickish tern
ifeseent white, the basal

yar @ ereater coverts dull v
primaries black with a broad
wo outermost, the ether prim

tips and a fa
feathiers crading from this to the central ones;
the aar-coverts streaked with black: a black and rufous streaked
line from the gape to the ear-coverts ; chun and throat white ; fore-
neck and upper breast pale bufl, streaked with blackish-brown ;
under tail coverts pale bufi ; remainder of lower plumage white.

Colours of soft parts.—Iris bright yellow; bill black with a yellow
base: less and feel vellow or greenish vellow.

Measuwrements.—Total length about 400 mm ; wing 203 to 222 mm,;
tarsus 72 to 77 mm. ; culmen 41 to 47 mm,

Young birds are paler, more marked with bulk and have the
sireaks on the lower part narrower; the white wing-bar is nol so
distinet.

Nestling.—Sandy-grey, the crown marked with black lines; two
broad lines on each side of the centre of the back and two lateral
bars o the tail toft; underparts bully-white, darker buft on the
breast.

Distritution.—India excepting that portion nhabited by the next
bird, . w. astutus, Burma, Ceylon, 5. W. and Central Siam.

Nidification.—Over the greater part of its habitat, our Common
Indian Stone Plover breeds principally in April and May but a good
many eggs are laid in June and they may be found at odd times
from January to August. The birds breed either in bare, open
country or, less often, in thin scrub jungle. Another favourite place
is a mango tope in which the grass has been allowed to grow
fairly thickly amongst the trees. The birds select some small bare

pateh amongst the grass and deposit their eggs on the ground

without any nest or attempt at a lining. When laying in the open
conntry the eggs are accasionally deposited amongst stones, or in
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ploughed fields and sandy wastes without any cover whilsocver
but, as a rvule, the hirds prefer plains on which there is a little
stunted orass or o certain amount of cover, under the shade of
which their egps are placed. Occasionally | have known them Lo
lav amongst taicly thick bushes but this is esceptional,  On the
other hund, in the nerth-west of Indin, mango orchards are
undoubtedly the favourite site and Hume mentions finding no fewer

than thirteen nests in one such orchard and he adds that t Were
also present manv other birds which had apparently not then laid,
Normally, the birds seratch o small hiollow in the soil to receive

¢ are deposited in amongst stones and

their eggs, but ofien \
clods without any attempt st 2 hollow having been made, Some-
times there may be a littie grass or a few stems of weed placed
as a lining for the egos, but more often there is nothing at all. A
normal clutch of eggs is two only but Hume several times found

three eges in a clutch apnd Blewilt also took threc ezgs togzether.
In shape the

o3 are regular ovals, the smaller end but rarely
at all compressed, and never peg-top in shape. The pround colour
varies from a t vellowish or greyvish white to a decp buff or
stone colour. The ¥ i

consists of rather larce bold patches and smudges of brown and
blackish brown somelimes with a rather strong tinge of red or
purple, whilst the secondary markings are of the same character
but nenatral tint or grev in colour. Occasionally the marks consist
in part of patches and in part of irregular streaks and twisted lines,
whilst yet more rarely they are all very small and profusely speckled
over the whole surface. One such pair of eggs in my own collec-
tion, unless closely examined, appears to bie a rich buff, and another
pair an almost uniform dull grey buff. Sixzly eges average 47:6 by
347 mm. ; maxima 527 mm. by 34:2 mm. and 48-1 by 34-2 mim. ;
minima #¢:0 by 340 mm. and 50-3 by F72¢ mm. In Ceylon the
Stone-Plover is said to breed from the end of May-to October and
Parker took egos in those months, but the only cluteh [ have seen
from that island was taken, fresh, on the 3vd of May.

The incubation seems to be carried on entirely by the female,
thouzh the male is occasionally found keeping watch by his mate
when sitting and may possibly take his share of ineubation during
the night. During the middle of the day the eggs are often left
unbrooded, unless they are directly in the sun, the heat of which
would be sufficient to destroy them.

Lhe Vowng when first hatched are said to be very helpless and
unable to run about at all until they are partially fledged. Icdeed
Marshall says that they are upable to run until fully fledged. On
the other hand some voung hirds which I found on a sand bank
in Assam and which were certainly not half fledged, were able to
run well and freely. When they noticed me, it is true they both
squatted and lay flat in the sand with their necks outstretched,
evidentlv thinking that they would be move likely to escape detec-
tion by hiding than by running away. [ picked the little birds
up and examined them but when released, they bLoth ran quickly
till thev reached some stunted grass when they again squalted,
compressed as closely as possible in the sand,

derably. Generally it

Valrics COL
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Habils, —Our Indian Stone-Plovers frequent almost any kind of
dry open country and they may be found as often in plonehed
fields and fallow lands as in semi-desert or desert. It iz never
found in forest and never, [ think, ameng evergreen bushes, but it
occasionally resorts to thin deciduous forest such as Sal or seanty
scrub.  When haunting the banks of rivers or sandbanks, 1 think it

hivve a little thin cover of prass or
such as are absolutely bare. iy it is a
f Southern India,
i of the Teesta at
snails, frogs,
mall stones,
. Oecasiomally all events, it
5 one bird whose stomach 1 exannned had swallowed a
er of grains of millet. This, however, may have been
1er with some small beetles which were infesting the
hat time.- During the heat of the day the Stone-Plover
wes about but little and, altogether, they are very crepuscular in
r habits, feeding principally in the early mornings and evenings.
t call is a wailing note, sometimes said to be her like that
of the Cuarlew. It i3 not at all a bad bird to eat if one can zet
nothing else but it can hardly be said to have any claim to rank as
porting bird. In the field it is easily distinguished. When
uawatched, it stands about with a rather erect carriage, every now
and then ma little runs with both head and tail depressed. Its
otable feature undoubtedly is the laroe size of its head in
comparison with the body, whilst, from a short distance, iis large
eves attract attention, a fact which has siven it the trivial name of
the * Goggle-eyed Plover'. It is a shy bird, difficult to approach or
to watch.

i

el all Sy v ot
A e ] B | HEE L AsUCIIUs Wl

» fonnd 1t

Dregi 1o

ct. Itz food consists of insec
alzo sw: 's many tiny flints
15 an aid to digestion.

o
-

MIOSI

Hl'Hi]IN'L‘ﬁ (EDICNEMUS ASTUTUS
Fhe Persian Stone-Plover

Rurlinnes wdicncimns astutas Harterl, Nov. Zool., 1916, . 93 (Fao,
Persial.

(dicncmns seolopax.— Blanf. & Oates, iv, p. 204 (part).

i ernacular wawies.—Karicanal, Larsird (Hind.)

Deseription—Similar to the preceding bird but much paler, less
buff and generally with finer dark striations.

Colonrs of soft parts as in the other races.

Measwrements—Wing 228 to 244 mm. ; culmen 38 to 45 min.,

Distribution—Merv in Turkestan, Mesopotamia, Persia to Fao
and the Persian Guli, Mekran and Baluchistan, Sind to the Sirsa
Desert. Stragglers occur in winter as far as Lahore and 1 have
seen a spacimen, apparently of this race, from Oude.

Nidification.—This bird differs inno way ia its nidification from
the preceding, though it keeps more exclusively to desert country
and low stony hills. Oceasionally it breeds in thin scrub cover or
in thin grass, but the majority of eggs reported have been taken
from completely open country. Fifteen eZgs average 487 by
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mm. ; maxima 5202 by 374 mm. and 490 by 750 mm.
ma #ac4 by 3> mm. and 480 by 355 mm.  The egpgs are
indistinguishable from those of the preceding bird but perhaps
average paler on the whole, The breeding months are April, May

¥ ‘se—aimilar to those of the other races. Hume found this
Stone Curlew frequentinge both ari jungle and open hill-sides
and refars to their co C CASION SeCcing no
fewer than foitvy of the: ihly to the oreat
heat of the sun in Sind and the barren cliaracter of the counlry, it
frequents, this race seems to Le even more crepuscular than the
common I[ndian form. Ticehurst, Bulkley and Eates all say that
during the hot hours of the day one never sees it unless flushed by
dogs or beaters, when shooling, for it will lie until almost
trampled on,

tine in floc
; :

¢ birds torel

Genve Esacus
Eracis Lesson, Traité 4'0rn p. 347 (1831).
Lype, by monotyypy, Eracns vecrrvivosiris Cuvier,

ESACUS RECURVIROSTRIS
Fhe Greal Stone-Plover

Chdicnemus recuroivesivis Cuvier, Reégne An, i, p. 500 (1829)
(no type-locality) (Nepal).

Esacns recirvivostris—DBlanl. & Ouates, iv, p. 205,

Vernacular names.—Barra Karwanak (Hind)); Aéi of Falconers:
Crang Titai (Beng.) ; Mien-zin (Burm.).

LDeseription.—Lores, feathers round the eye and short supercilium
white ; above the latter a blackish stredak and below the eye another
through the ear-coverts down the side of the neck; remainder of
upper parts pale ashy grey-brown; the erown and nape with very
fine shaft-streaks of brown and the shaits elsewhere a little darlker
than the webs; Iateral tail-feathers with broad black tips, white
sub-tips, followed by a narrow dark brown line ; wing-coverts paler
than the back ; the innermost lesser coverts and the greater and
primary coverts blackish ; prituaries blackish-brown with a broad
white central splash on the first two, smaller on the third and hasal
on the fourth and fifth ; inper primaries white with broad subter-
minal bands of blackish-brown : outer secondaries brownish-hlack
with white bases and tips paling to the colour of the back on the
longest and innermuost; 2 short grey-brown moustachial streak;
remainder of lower plumage white.

Colonrs of soft parts,—Iris yellow or greenish yellow ; bill black,
greenish vellow or yellow round the base of both mandibles and
the posterior nostril ; legs and feet yvellowish-green, dull pale olive-
areenish or pale bluish-preen.

Measiwrements—Total length about 350 mm.; wing 252 to 273
mm. ; tarsus about £0 to # mm. : culmen 74 to 87 mnw.

Lhistribution—India, Burma, Ceyvlon ; Hainan.

Nidificaltion.—The Great Stone-Plover breeds throughout its
range from early March to early April and it is probably only when

.
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the first cluteh has been l.]LHlI'.'::(L-._] that it ever lavs later than this,
The birds make no nest | but lay their eopgs in o depression on the
bare sand of sundbanks in river beds, more rarely on the shores of
the bigger rivers and, not infrequently, on shingle beds.  As the
egpes have to be hatched and the voung able to run about before
the rivers come into oad, il 15 essential ihat they should be carly
breeders. There are no authentic records in India of this bird's
ever depositing its eres in plonghed fields or land away from river-
-'x-.l- In Cevlon, however, Mr. W, E. Wait took ezgs on a small
d m the Minneri Tank, a large piece of water of some 4,000
in 5 lan Nosawn in the North-FKast 'r||n'ij:i_'¢'-| whilst Oates
egos i Burma which had been deposi h: in fallow land on the
The e invariably twoonly in number and both
el el tion are very like those of the [nlhumﬂ Slone-
E course, considerably DbDigger. It is, howewver,
vather than blotched eggs are the more
cies. Forty-four u';-*‘- average S44 by
miit. ;. maxhna f by 436 and 5 r£3°8 mm. minima 50-7
by 3300 . nd 532 lﬂ I&d m as is known the female
wtly carries on the r‘m-u of incubation but the male bird is seneral-
|j ru ‘J* #e2n not far irom the nest and may at times relieve her.
They do 1 : xl inn colonies but two or even three seis of egps
1 fairly elose proxim
['IJI. at Stone-Plover 15 leokL ey 'lIlL"I‘-. a river bird,
¢ ..'1-:-n ly 1'.-1:, found feeding on barren or f[allow
ivers. Intheir actions they are very much
like the L. PO ‘Wtu -k-f :uh,., They have the same slow, rather
stilted w and, as soon s5 discovered, run away with the head
and tail depressed just as those birds do. They are generally shy
birds, difficult to approach. If disturbed at her nest, the female
sneaks off, creeping away as close to the ground as she can and
though so large a bird, it is really not very conspicuons. Returning
to the nest, she does so with the greatest caution, running  towards
it a few paces at a time and then stopping to scan the country [or
any sign of danger, Very often, even when she has got to the
eges, instead of squatting down, she will run forwards a few yards
and reconnoitre on the opposite side. Like all this family, they are
lethargic birds during the heat of the day, feeding in the mornings
and evenings, when they hunt the sand banks for crabs, small
molusca, msects, ete. Their principal food undoubledly consists of
the first-named and [ have found their stomachs tull to repletion of
the little, tiny, bright red landerab 50 common on the bigger rivers
of Eastern India. The Plover has, however, lo be very smart to
catch these, for his presence on the bank is the signal to every crab
to retire to the depths of his burrow, so that the bank which, in the
distance, has appeared to be a rosy red from the multitude of red
crabs on its surface, changes like a f{lash to ils original dirty
mud colour. The bird's call is a loud harsh single note and
when frightened or angry they utter a low hiss, Their flesh ig
quite eatable wnd al its best tastes rather like Golden Plover
but they should only be shot for food when nothing else is
obtainable.
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Orthovamphius Salvadori, Ann, Mus.  Civ. Genoa,
;

(1874}

Ty e, by monotypy, (X5 fcienins wiagnivoslyis Vieill.

QRTHORAMPHUS MAGNIROSTRIS MAGRIROSTRIS

4 Tie Adusiralian Stone-Plover
fFedicnemns prapnivostres Vieill,, Nouv. Dict. D'IHist,
231 (1818) (Timor).

.

Feacns magniyostris.—Bl

!I ’ J".?."l’.r:-r""'ln. " MR

.'r}r L.

: head with d
r ing it loock ve
- shafted and wi
reclrices with

coverts tipped white,

pale grey, the preatei

white

1f & Oates, iv, p. 351,
corded.

res oocupying most of th

e

athers of the rema
HT o e ;

wing-har : remaining

plter prim

F PRI AR BIRDS QF THE INOTAN EXNPINE
Gexus ORTHORAMPHUS

sarts light brown, the feathers
bis and mak-
pper ports dark-
rfrpetris buk central
53 lesser wing-
a wing-coverts
broad white tips. forming a central
yorn banded with while, this increasing

of the

until the inner primaries are pure white ; secondaries like the back ;
feathers round the eve and behind the ear coverts white, all round
the white and the lores blackish; a broad black streak from the
lower mandible : chin and throat white ; lower neck and hreast pale
grey, with darker shafts, those on the neck broadening to dark
streaks : under tail-coverts buff ; remainder of lower plumage white.
- Colonrs of soft parts.—Ilris and orbital skin chrome-yellow bill
black, wellowish at the extreme bose; legs and feet yellow,

greenish-vellow or oreyish-yellow ; claws blackish.

Measuremeints—Total length 620 mm. ; wing of Andaman birds

966 to 277 mm. ; tarsus 80 to 84 mm. ; culmen 76 to 82 mm.

Distribution.—Andaman Islands, the coasls af the Federated

Malay States and islands of the Malay States to Australia.

Niditication.—Within our Indian area this fine Stone-Plover has
only been known to breed in the Andamans, where an egg Was
taken on the 24th of March by Hume and in April by Monsieur
Bonig. In the further Eastern lslands it is said to breed from
the end of August to early November. Unlike our Greal Stone-

P Plover, which invatiably breeds by the larger rivers, this bird is a

T purely coastal form,

laying its eggs on the shingle and sand just

above high water mark. [t makes no nest, merely scratching a

depression either in

the shingle itself or in amongst the debris

which collects at high water-mark. A single egp only is laid,
which in colour and shape resembies those of the Great Stone-
Plover but 1 have one or lwo EBggs which are unlike any others

- I have seen in this group of birds.
a very pale stone yellow, almost w
- pale grey patches and smudges,

In these the ground colour is
hite, and the markings consist of
not very large but scattered

profusely over the whole of the surface, Fiftcen cggs average
637 by 450 mm.; maxima 685 by 443 and 643 by 477 mm. ;
minima 6¢-2 by 428 mm. An ahnormally small egg, measures

only 543 by 41°0 mm.
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Habits—There is very little on record about the habits of this
bird, which are apparently very similar to those of uther members
of the family, except that it is a bird of the sea coasts rather than
ot the rivers. s {oad consists almost entirely of smail crustacea
and its voice is the loud croak of the family. In its tlight also
it resembles the other genera and species, that is to say, it is
capable of flying ot considerable speed but with the expenditure of
a groat deal of energy in lapping. The legs and head stick ot in
a line with the body. Like all the (Edinemide it is o good swim-
mer, though it seldony indulges in swimming as a recreation.

(70 be¢ continied)




REVISION OF
THE FLORA OF THE BOMBAY PRESIDENCY

BY

E--BLATTER, 2.7, FHLD., F.L3,

PART X
GRAMINEA
BY
E, Brarrer and C. McCaxx
( Comlinged from page 496 of iz Voluwe)
TRIBE XIl. CHLORIDEE

83, Onrorsriust, Trin, ; Cke, ii, 1045,

Species b.—India, Ceylon, Algeria, S, Afrien.

1. Oropetium Thommum, Triu. Fund. Agrost. (158207, 95, L. 3; Kunth Enum.
Pl i, 464 Suppl. 375; Miq. FL Ind. Bar. §ii, 403 ; Duthie Grass. N. W, Ind.
45, Fodd. Grass, N Ind. 69 Hook. f. F. B. L. vii, 356 : Cke. ii, 1046 : Haines
Bot. Bihar & Orissa 958 —Nardws Thowiera, Lion, £, Suppl, 105; Sm. in
Trans. Linn, Soe. i, 116.—Roftballin Thomera, Koenig in Naturf, xxiii [1788),
210; Willd. Sp. Pl. i. 46¢; Roxb. PL Corom. ii, 17, t. 133, Fl. Ind. i, 357 :
Dulz. & Gibs. Bomb, Fl. 300.—&. pilosa, Willd. 1. ¢. 465.

Dlescription ¢ Cke, ii, 1045, .

Locality : an : Trombay, on rocks (McCann AJ2!): Anlop Hill:
5 [McCann 35111, 2430 1).—Leccan » Guogapur [Blatter A33!, 584 1); Poona

AWoodrow) ; Junnar near Poana {Woodrow). —5. M, Country ; Dharwar Dist.,

dey uplands, 2000 fi., raiufall 31 inches (Sedgwick 26561) ; Badami, Fort
(Bhide !, Talbot 2923 1) ; Ranibennur {Chibber 1),

Listribution ; Throughout the plains of India, Ceylon.

86. Microciroa, R, Br.; Cke. ii, 1031,

- Species 7. One distributed thronghout the tropies, 3in Afreia, 3 in Australia,

1. Microchloa setacea, R, Br. Prodr. (1510), 298 : H. B. aud K. Nov. Gen,
i, 84, 1. 22; Beanv. Agrost. 115, £.20, [ §: Nevs Agrost. Bras, 441 ;

Austr, 247 § Kunth Enwm. PLof, 255 ; Doell in Mart, FL. Bras. ii, fii,

Steud. Syn. Gram. 202; Beuth. Fl. Hongk, 4287 FI. Angtral. vii, .

in P, B, 1. vil, 253 ; Cke, ii. 1031 ; Prain Beng. Pl 1226 ; Haines B

Orissa (1924), 054 —Rotbellia setacea, Rosh, Fl. Ind. 1 (1832), .
i{hi —Nardus indica, Linn, f. Suppl, 105, g o

1 e ) 3 : v Tl =5 a2
niry ; Dharwar (Woodrow), on dry hill sides, 2,400 1., =
edgwick 2005 !) ; Dumbal (Talbot 2040 1). Kanara : s
-*—‘»Lﬁqq',l_lg-&{ﬂ.ﬂiﬂ on old walls, - B

ew World.,
- P11 (1805), 85
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with the following dingnosis, interpreting the table : Smmmit of leaf sheath
hairy ; flowers in digitate spikes ; glumes [aterally compressed, lemnn awnleds,
In the index there t8 viven o o svoonyim under Cirpeiola, | Gramen daoclylon
Offic."  The last phrase appears in the fiest edition of the Specles Plan-
tarom * I the syoonyimy under Panframe ducfiton as * Gramen daciylon,
Tdice pepenie 5. officinarsm, Scheuch., gram. 104" thus conneeting Gapriola
Adans. with Peadcnm dactylon,

" Cymadon Rich. ; Pers. Syn, 1: 85, 1505, Only one species  described,
. daciydon, based on Pesicim dirctilon L.

I spite of this we have to retain Cymodon. Me, Hubbard of the Kew
Herbarium {nforms us that Cyredog is oo the list of womina conservandan and
aecording to Laternntional Roles must be used, although it is snfedated by &
1, Adang, {1763],

J.—lmldii, of which one is cosmopolitan. - Ouly szne fo the Bombay
Presideney.

1, Lynedon daciylon, Pers. Syu. i (1805), 85 Cle. i, 1082, — Capeinla dackylon,

0, Kize. pt. ii (1891), 7od. - For syoonying see Hook, § in ¥, B. L vil, 288
3 Che. ii, 1032,
o ¢ Sitn: Road (Sabois B3611) ; Jamesabad, felds {Sabnis -
L35 ¢ Sanghar (Sabnis H3%51) ; nsar Phuleli Canal, enlivoterd

ficlds (Sabnia Bi351); Mirva Canal, spoely bunks (Sabniz B265 1) ¢ Sehwan to
Laki, foot of hills (Sibais B300!) ¢ Micpurkhas, fallow fields (Sabnis B11001); a
Giard, near Karachi (Sabnis B7831) ; Larkana (Sabnis B4381, 13477 1) | Baghar
( Blatter & MeCann 1MEQ!). — Gajaral : Jueacad, Kathinwar (Blatter 37851 ;
Cuteli [Blatter 85831) : Dakore (Chibber ly.—ARandesk = Ankal  Hill
{Blatter1}; Bor, Bori River (Blatter & Hallberg 54821), — Koaban & Very
. common in Bombay and Salsette Tddands (MeCann 1) ; Parsil, raflway line
{McCann Al511) ; Vihar Lake [(McConn 182 1) —Peccan Lgutpuri [ Blatler
& Hallberg: 54861, McCann !} ; Doviali (Blatter & Hallbers 45701) :
Khandala, very common (MeCann 54331, 53011) ¢ Porandhar, N, foot ani
top (MeCann 50421, 5604! Dbis): Wai (Mamlatdar of Wall) ; Panchgani
{Blatter & Hallbere BI26d 1, BI1270Y, BI3¥Gh. -5, 47, Country :  Devarayi
forests, 1,800 ft. (Sedpwick & Dell 4102 1) ; Dharwar (Sedewick 1) Haverd
by (‘Talbut!j. ~ Kaware & (McCann ).
' Distribution ; Cosmopolitan.,

88, GraciLe, Koen. ; Cke, ii, 1030,
Species 2.—Indin and Africa,

E 1, Gracllea Royleana, Hook, f. in I, B. L vil (1886), 254 ; Prain Beog. Pl.

3 12363 Cke. ii, 1031 ; Haines Bot. Bihar & Orissa [1524), H55,— Melawocsn-

iy ’ chris Koyleana, Nees in Proe, Lino, Soc, i (1811), 95 {monen fanfum i Aitchis,
Lo Cat. Panjab Pl 168 (exel. syw.) ; Dathie Grass, N, W, Ind. 33, Fodd. Grass.
< n - N, Ind, 54, t. 67 ; Lisboa in Journ. Bomb. Nat. Hist. Soe. viii ([13?2‘32:. 370.—
T M. Saequemontii, Janb, & Sp, N Pl Or, v (1850-53). 36, t. 325.— Pom-
3 mercndla Kopfeana, Steud. Nom, ed, ii, ii, 379, - -

Dheseription : Cke, i1, 1031, : y y
docality : Gujarat : Daman (Bhide!) ; Bhuj Hill, Cutch (Blatter 3764 1).—
Ahandesh ; Toranmal, rocks (McCann A5 1) ; Amalner, Bori River (Blatter
and Hall 44511} ; Tapti, Bhusawal (Blatter and Hallberg 54531) ; To
Naradana (Hlatter and Hallberg 5212 1).— Komtan ; Bandra (Ryan 14321) :
Parsik (R 1215 1) : Trombay (MeCano A52!) ; Worli Hill, common alon
sea shore (MeCann 5516!) ; Antop Hill {(McCann 412 VYWo—Llecean ; ’Pmchg_uﬁ;
{(Blatter & Hallberg BI2/S 1) ; Katraj {Bhide!); Sinhagad forest (Bhide 1) :
Near Poona (Jacquemoit 833) . Poona (Woodrow !) i Pashan, near Po
'+ Chattarshinji Hill, Foona (] iel!) ; Kirkee (Gam:
to Campoli {MeCann AS7!); Deolali (Blattes I
*_1' st 21“’” it, .

s
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Yar, plomosa, Hook: £, in F. R vl (18306), 284; Che. i, 1051, —Welanocen-
chris plamoza, Janb, & Sp, 1, ¢ 57§ Hochsl. in Flors (1855), 273, 417.— Fay-
pisefum oz, Hochst, ex Steud. Syn. Gram. 201, —Pflonsiea plumosen,
HJL-: b Lo —Eafrians adyssiniea, R. Br. ex Fresen. in Mus. Senkenb, ii,
(43837 ), 142,

Deseription : Clusters of spikelets larger; 1'2cm, long including the awus,

Locality & Jemndar kn Landa near Karachi (Stocks Gif).

8, Exrezorocox, Mees; Hook. [, in FF.B.1, +ii, 284,

Tall, slender, peronnial grasses. Lenves long, very norrow,. Spikeleis very
aarraw, 1-2-flowered (lower flower perfect, npper if preseat male or neater)
nnilateral o a solitary terminal slender spike, not joinled authe bise ; thachiila
jointed at the base, Glumes 3 or 4. Lower involucral glumes nneqoal,
narrine, hyaline, l-nerved, persistent | lower floral plure much larger, livear,
righd, scabrid, dorsally rounded, 3-nerved, tip entive, or acetely bifid with a
short erect awn ia the cleft ; callus beanded. Pale lanceolate, 2-tnothed, keels
seabrid.  Lodicules 2, Aothers very long. Styles digtinet, Grain narmmow,
free within: the hardened gluines.

Species 5. —Indii, Adrica,

1., Enteropogon bsdamicin, Bhide in Jowrn, & Proe. As, Soc, Beng, new seriey,
vii (1911}, 517,

Deseridiion :  Stem 60-75 cm., slender, erect, slabious, Leaves narrow,
10-18 cm. by 3-5 mm., lapering to a fine acumination, glabrous; sheath
glabrous, fincly long-cilinte at the mouth and sides § ligule a short membirane
with a fine fringe of hairs. Spike solitary, terminal, 15 cm. long. Spikelels
Zserinte and seeund ona flattened, trigonous, slightly scabrid rhachis, sub-
sessile or wery shortly pedicelled.  Involucral glnmes persistent, empty,
scarious, I-nerved, glabrous or very minutely puberulous, the Jower less than
half of the upper, mote or less unequal-sided and sometimes slightly lobed on
one #ide, ovate, subacute and erose at the apex; upper shortly unequally
Z.dentate at the apex with a short mucro between. Lower floral glume slightly
longer than upper involucral, 2-dentate at the apex, S-nerved with a dorsal
stiff awn about as long as the glume, scabrid at the back and sides, ventrally
grooved, the groove corresponding with the dorsal ridge which is continunons
with the awn, Callus bearded with short white silky hairs.  Pale alittle longer
than the glume, seabrid at the back and on the keels, 2-perved, apex slightly
bifid and crose, with a bisexual flower. Grain oblong, flattened, as long asthe
pale. Upper floral glume like lower, but smaller nnd also bisexnal | rhachilla
produced I:n}'nud the upper floral glume and bearing a sterile awned glume.
which ismuch amaller than the upper Noral glume. |

gmlg i o S, Conntry: Badami(Bhide | Talbot 2024 1),

isfribulion: So [ar endemic. : -

90, Curoris, Swartz Prod, Ves, Ind, Oce, (1788), 25 ;
- (Cke. ii, 1053}, - :

about 75.—Tropical and subtropieal regions of the O1d and
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3. Spikes 2.10, Lower flowering glume

bearded ab the base and on the margios
above the middie
4. Rhachilla bearivge 1-2-awned, tabular
of inflated slumes
* Upper invalucral glume awned,
** Upper involucral glume awn-
less i B O barbafa:
1 beiring 3-4 emply glomes,
elets d-awned altegether R S R

“n
T

L eirrala,

I. Spi 15 B
t. Spikes 2-5-5 cm, long e VO el i,
Spiles 6-10 ¢m. long 1 e B C.poyorg.

n, high stems simple or
linear, very narrow,

=¢ o ligule of a fow
ng, up to S mm.
r-awned spike-
g without the awns,
istately acuminate,
tipper, Lower Horal gliume
, ovate, "l-nerved, hairy, base
Tong, capillary, curved. Pale
ain linear, very sleader, acote, pericarp
the lower Aoral glume, No rudimentary

Iouger than the lower i
minutely notehed, ¢
iliste, tip 2-denta

t produced beyond

“Local raf » Sevalin (Chibber!) : Lasundra (Chibber ) ; Khara-
ghoda, diy salt ground (G.C.H. 537 [).—{vecqan : Lonavia (Gammie!)
Charodi { Gammie 16531 1).

frgfribudion :  Bundelkhaod, Bihar, Central India, W. Peninsula,

2. Chloris incompleta, Roth. Nov. Pl. Sp, (1821}, 60 ; Steud. Syn. Gram. 207 ;
Hook. £, in BB 1L vii, 2007 Cle. di, 1031 ; Acharivar Seath Ind. Grass. (1021);
2558 ; Haines Bot. Bihar & Orisza (1824), 965.—Chfoers dipitadfa, Stend, 1. e, :
Dathie Geass N. W, Ind. 23; Lishoa in Journ, Bom. Nat, Hist. Soc. vii (1593,
360 (exct. syn.).—C. radiafa, Heyae ex Roth L. c. 61.—C. Koxburphil, Edgew,
in Journ. As. Soc. Beng. xxi (1853), 160, 183 ; Duthie Fodd. Grass, M. Ind, 54,
t. 65 ; Lishoa 1. c. 363.—C. {feframeris, Trin. Gram. Uniil. 235 Stend. 1. ¢,
20G.—Digitaria elongata, Spréng, Syst, 1, 271 —Gymnopogon digilains, Nees
in Wight Cat, No. 1753 (ex Hook. ) ; Steud. Nom. BEd. ii, i, 713.—Melica
digifala, Roxb, Fl. 1ad. i, 3% : Kunth Eaum. Pl, t, 37.—Cleritmn .ﬁ'gh‘af;ny.
Spreng. Syst. 1, 27d = Cynodon slonpatnsg, Trin. in Spreng. N. Entdeck. ii, 64,

Flescription : Cke. i, 1034,

Locality ¢ Gujaral : Bulsar, in the shade of trees (Sedgwick 1114 V== Ahan-
desh: "o Toranmal, in a stony watercaurse (MeCann 97731 9774 1) . —Konkan :
Thana (Lishoal. —Lecean ;  Nasik (Lisboa).—5. W, Connlry.  Deciduous
forests W, of Dharwar, 2,000 it., rainfall 40 inches (Sedgwick & Bell 44949 [y.—
Kanara : N. Kanara (Woodrow); Goond (Talbot 2203 1) ; Halynl (Talbot
P8I 1 2EA0 ). .
< DHstribation : Throughout the plains of Indin, Ceylon, China, Afghanistan,

3. Chloris tenella, Roxb., Fl. Ind. 1 {1832), 320: Kunth Enom, P, i, 267
Spréng. Mewe Eatdeck, 6l 1267 Bteud, Syn. Gram. 204; Dalz. & Gibs.
Bomb. Fl. 206; Lisboa in Journ., Bom, Nat, Hist. Soc, vii (1893), 368
Hook. f. in F, B. L vii, 291; Cke. i, 1033; Achariyar, South Ind. Grass.
(1921), 250.—C. friengaiafa. Hochst, ex A, Rich, Tént, FI, Abyss. 1, 400
stend 1. e, 203: Duthie Grass, N. W, Ind. 33, Clenivm indicums, Spmg'
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Svat. 1, 27Lh.—=Telrapoyon triangwlaris, Hochst, Pl Arab. Schweinf, No. OG7

fon » Ckedl,
St s Jemadar ka Landa near Karachi * [Stocks).—niaral »
on the eity walls (Dalzell).—Adawdesd © W, Khandesh [ Blatier! ) —
. # & Bijapur (Woodrow).—5. M. Country + Badami Fort (Bhide ).
Dictritedion: : Rajputana, W. Peninsula, 5. India, Avabia, Abyssinia,

4. Chloris villoss, Pers. Syn, i (1805), 87 ; Kunth Enum. Pl i, 267, Suppl.
50 Frdanb & Sp. I PL Orcdv, 40 329 © & Dur .
Adtehis, JPangab I A 291 ' Cle, i,
v : o pillosws,
760, Boiss, FL Or. v,
Ind. 55, 1. G8.

Localily : 5F
(Sedewick 1)
35 inches {Sedgwick

: MeCann TIG55 1) .— Cajaral - Ahmedabine

bunds, 2,008 {t.,

L, rainiall
inches [Scduwicl:

Dhiztrrbution = Punizb, Rajputann, W Peninzula, westwards to the Canaries,

5. Chlorls virgata,
DPoetl in Mart, FL
Ind, Grass. (1921

Bl Ind, Oce, 1 (1797), 2033 Urin. Grom. Unifl. 135
if, Hook. .10 F. B Lo vii, 31 Ach var South
30§ 1es Bot, Bihar & Orissa (19240, 968 . —Aabdor
sirgala, Beauv. Agrost. S4.—Chforis compresse, DC. Cat, Hort, Monsp. [1513),
04 Nees Agrost, 1 . 421, Fi. Afr. Austr. 240 ; Stoud. Syn. Gram. 200 —
C. candata, Trin. ex Bunge Enum. PL Chin. Bor, 70— erypfosfachys, Steud,
in Schunidt Fl. Cap, Virkd. 148, — . decore, MNees in Herl, Rovle: Steud, 1,
e, 205, —C, elegans, Kunth Enum, Pl 4, 264.—C awwececame, Hochst, & Stend,
ex Schult. Ind. Sem. Hort. Hal. (183) 77 Stend. 1. ¢, Boiss. Fl, Orient, v,
544: Duthie Geass. N. W. Ind. 33.—C monfana, Griseb, in Goott. Nachr,
{1858), &4, Abhandl. 300; Duthie . e. (won Roxb.).—C. paliida, Link
Hort. Berol. i, 56, ii, 223.— C. pewicfifale, Hort, ex Nees L e (won Poir) —
. patydactyle, Durand Diss, Chlorid. (1808), 14, 22; Jacq. Eclog. Gram. 12,
to 4 (mon Sw.).=C. fetvastachys, Hack. smgs. (ex Herb. Duthie).—Federolepis
elerans, Ehrt. ex Bolss, 1, o,

Fera, Nawes ; Kharrut (Siad), Sikalin, Gadhia {Surat), Fulkalu { Do),

Falin (Broack), Kharin (Charodi), Gonde gavat (Deccan), Ganiali huliv
(Karnotik)
3 Deicription ;A tafted lealy annual grass, 30-60 ¢m. high. Stems some-
what faiteted, erect, leafy at the base, occasionally with creeping stems
rooting ot the lower nodes. Leaf-Blades rather narrow, linear Hat actte,
plabrous when old, with scattered long hairs in the leaves of youpg branches,
5-25 and even 40 em. long, 3 mm. or less broad. Sheaths glabrous, compressed,
pper ones somewhat oilated, marging thin and membranons, mouath of
sheut!: bearded with long hairs in the leaves of young branehes, quite glabrous
when old and in fdower-bearing branches.  Ligule a thin, narrow, mem-
branows ridge.  Spikes 6-15, erect, crowded at the end of the, peduncle,
2:5-6 ¢m. long, rhachis fine, angular, scaberulous on the edpes.  Spikelets
about 25 mm. long eéxcluding the awns, 2-awned, short-stalked, consisting
of 4 wivmes, Lower involucral glume slender, subulate, slabroos, with the
Leel plaberulous, lamerved, about half the upper; upper involueral glume
oblong-lanceolnte, 2-fid at the apex, glabrouns except the seaberulous keel,
nerve prodoced between the lobes into a seaberulous awn.  Lower floral glume
oblong-ovate, cymbiform and rather deep, bifid at the apex and awned in the
sinus, margins slightly ciliate up to about the middle and then closely ciliate
with long hairs dlmost to but not to the tip, awo about 6 mm. leng, Learded
at base, on each side of the dorsal nerve there i o shallow groove with ‘short
scattered appressed hairs. Pale muoch narrower and rather shorter, often
redoplicate, twothed or notched. Rhachilla somewhat adnate to lower floral
glume, shourtly produced, bearing o curious semitubular o bucciniform tron-
cate glume with 2 minule aoricles at tip and aa awn § mm, long, Grain
fusiform, sometimes slightly curved, pericurp logse,

Localily : Gujoral : Sungirl (Gammie 165851) ; Perim lsland, Gull of
Cambay (Blatter 3816! 35201}, —Khawdesh : Bor, Bori River (Blatter &
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Hallberg H425 1) 3 Toranmal, 5. B, slope {McCann AL D —Aoskan @ Lower
Parvel {Blatter 42791), very commott in Bombay Izl (MeCannl) ;  Parsik,
railway Bnme [MeCann ALSS P —feeean 2 Abundant on old walls of houseg
in Poonu (Achariyvar) ; Mangicl, oear Poona {3 enie 1532 1) Katin Ghat
(Gammie 1002 1) ; Gangapur ( Blatter & Hallberg 4574 1) lgatpuri { Blotter &
Hallberg SIS L, 5145 1) 1 Lina HEN, Nasik Dist, (Blatter & Finllberg AT801]:
Sholapur (D'Almeida Al 5. M Conmtrr : Hubli 2,000 £t,, rainiall
A inches (Sedewick & Bell b Dhnrwar, 2500 {6, rainfall 34 inches
(Sedewick 181511,
fistr s Washmir { Ladak),
ntrnl & 5, Indin,
it America

(]

Hretic Plain

1+ Mo

M0 ; Jocg. Relog, Gram, 10 t.
Sp. Gram, le. 1
b, Fl Ind, 0 3315
NLWL Ll 33,

co, 1 (1787),

T'ri

e { Bliatter &
A )

14 atter &
bay Island {McCani
wattarshingl Hill, Pocna
v Connlry & Iharar
LY==

3 Fl. Iand, 1, 329 : Kunth Enom. PL- i, 265;
i, 127 Stend. Syn, Gram. 204 ; Lishoa in Journ,
Bom Nat, Hist. Soc. vii (1893), 369 Hook. f. in F.LIL vii, 2027 Achariyar
S Ind, Grass, (1921), 270 ; Haines Bot, Bihar & OQrissa (1924), Qﬁ_ =L afecop,
Thew, Enum. 371 (erxel. spn)—C. bardata var. decora, Trim. Cat, Cevl. Pl.
llgzk_;fr;pgg',,,, s Perennial. Stems erect, tufted geniculately ascending from a
creeping base, rooting at the nodes, guite glabrous, 10 cm. to 1-2 mi. high.
Leaf-blades narrow-linear, finely acuminate; ronnded at the boase, plabrous,
falded fat inwards, 10-20 em. long, 1'5-3 mm. broad ; sheaths shorter than the
intérnodes, flat, compressed, glabrous, with a few hnirs or noge at the mouth
and with membranous marging, uppermost sheath spathiform, enclosing the
inflorescence when young ; ligule ﬂlthln "d}:‘" of short hairs densely :\f:unﬂt'ﬂ.
Nodes glabrous, dark-singed, Spikes 2-6, very rarely up to 8, 2'5-7'3 em.
long, connate at the base, erect and never spreading. Pedunele slender, long,
glabraus, but copiously pubescent just below the base of the connate spiles;
thachis angular, slender, seabrid. E»:p:ke]utr. abont dmm. long excluding the
awns, short-pedicelled, unilateral, biseriate, thin, slender, 1-fowered, pale or
purple tinged, disarticulating nbove the 2 lower empty glumes which persist
an the thachis, wenerally 4-, rarely 3- or S-awned, awns pale or purple, 3-5
mm. long; pedicel short, angular, scaberulous with a few pilose hairs ;
rhachilla produeced, but i3 shorter than the flowering glume.  Glumes esoally G,
wvery rarely 5 or 7. Lower involueral glume hyaline, Iuw::ler-s, white or 11gh_t|_-,r
purplish, about 1'5 mm. long, lanceolate, finely acuminate, l-nerved, and with
2 seabrid keel ; upper twice as long as the lower, hyaline, oblong-lanceclate,
finely acuminate or obtnse and shortly awned, l-nerved, Lower floral glume
beoadly oblong, chartaceous, 3- nerved, bearded with long hairs along the
marging from i litle above the base and with a tuft of hairs at Ehe base, awned at
the apex; upper forel glume much smaller, cuneate, conduplicate, awned from

7. Chloriz moaiani,
".D'.il-:'l.'!"_"f Nene Eoaldee




-
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[

the truncate tip, embracing glumes v and vi; clume v coveate or subglobose,
small, enclosing the still smaller or ménute elome vi, bolh awned.  Pale
oblong, a livtle smaller than it glume, (olded alonge the marging,  Stamens 3,
unthers pate yellow.  Styles white 'with purple stigmas,  Lodicnles varrowly
cumea

' > Pecean & MNasik (Lisboal.

2 e Upper and Lower G
Coromandel Coast,

Plain, sonthward to Ceylon,

H.  Chloris quingueseticn, Bhide in Journ, & Proc: As. Soc, Beag. (pew series)
viti (1812}, 511,

Oeseription r A glabrous, perennial 15¢, cresping and rooting at the
lower nodes and there forming small tufts of leaves and an erect Howering
stem G0 cm. hizgh ; nodes g i Leaves 2-15 ¢m. loag and 3-5 mun. broad,
sparscly, delicately loag-ciliate when youne ely glabrous, lanceolate,
acuminate, truncate at the base, margins minolely seabrid ; ligule o narrow
fim bl menibrane, Spikes 5-18, 2°5-5 cm. long, crowded In o very short
& fascicle the branches of which are of decurrent into the peduncle
ance and form ridges on it which are u siudded with stray
mele below the spikes and the rhach . Bpikelets 8mim,
the awns, Glumes7: {and i empty lowering, awned,
arven, epaleate;, gradually smaz nd rounder, all awnecd,

iz 1'9 mm. lonz ceclate, Tuembranous,
rhtly obligue : 15 long ag the lower,

1o -nerved. Lower

, elliptic-obovaite,
winal awn § mm,. long,
y bearded with long white hairs nearly from the base,
Pale as long as the glume but narrower, slightly hairy at the back, very shorily
2-fid at the apex, I-keeled, keels minutely ciliate.  Stamens 3, styles 2, stigmas
plumuose.  Orain plane-convex or triconous. Lodiculez minute.

Localify : Sind : Jamesabad, in helds (Sabnis BI116 1).— Gefaraf : Bhuj,
dhodic Maka, Cutch (Blatter 3748!); Runn of Cuich (Blatter 37321),—
Aowban : Versova (MeCann AI185)) ; Papadi, Bagsein, growing on the bunds
of rice fields, in semi-salt land (Bhide!) ;. Colaba, venr n swimp, on
recks, very common [ MeCann A1951, A199!, A0, —Nawara - Karwar, on
red mud near the shore ( Hallberg & MeCann AI97 ).

Digtribation :  So far endemic.

1arT &

U. Chloris gayena, Kunth. Rev. Groam, i, 89, 293, ¢ 58, Enum, i, 267, sSuppl,
2165 Nees Fl. Afr. Auvstr, 200 Steud. Syn. PL Gluam, 1, 207 : Oliv. in Trans,
Linn. Soc. 28, 174 ; Durand & Sching Consp. Fi. Afr. v, #6l.—= alyssinica,
Huochst, ex A, Rich, Tent. Fl, Abyse, if, 406 Engl. Hochgebires FI, Trop.
Afr. 132 ; Schweinf. in Bull. Herb. Boiss. if, App. ii, 32 Durand & Schinz
Consp, Lo, 860.—C, slabvale, Auderss. in Peters Keise Mossamb. But, 557,

Poprlar Name - Khodes Graszs,

Peseripdion :  Perennial or annual. 0°6-1+2m. high: colms erect or geni-
culately ascending, or prostrate at the baze, simple or branched, often cmitting
fascleles of barren shoots or short runners from the lower nodes, often rabust,
S-0-noded, compressed below, glabrous, smooth, upper internodes usoally
exserted; sheaths glabrous or sparingly halry near the mouth, smooth, the lower
strongly compressed, ketled, keels sometimes seabrid, 4he uppermost some-
times tumid ; lignles membranous, very short, long-hairy ; blades linear, long-
tapering to a fine point, 15-more than 30 e, by 6-5 mm. when expanded, flat
or folded, glabrons or hirsute near the base, green, smooth below, rongh above
on Lthe margins. Spikes 6-15, umbelled, sessile, suberect, rarely spreading,
6-10 em, long, greenish or brownish ; rhachis scabrid ; spikelets 3 mm. longr,
d-4-flowered, shortly 2-awned, glumes very uveqgual, the lower invalueral
vvate-laseeolate, acote, subhyaling, 1-1'5 mm. long, the upper oblong, chtuze,
mucronate, 2-3 mm, long, frmer, scabernlous ; lower Boral glume oblong, sub.
obtuse or acute, minutely 2-toothed, ciliolate along the marginal nerves
and shortly bearded Lelow the tips or oniy finely benrded or almost glahrous,
with a (sometimes minutely hairy) groove on each face ; awn as long ur slightly
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loter than the alume, steadght ; calliss minutely bearded, pale glabrous, keels
seabrid,  Anthers 15 mm e zecond floral slitme with o male flower, like
the preceding, but glabe ', long, awn 2 mn. long or lesss vth and vith
rlume rudimentar in profle, cmpty, awnless,

I Erasare 1 = ; fomn b 3 i -2
i (Burss ), —See also Mann in Bull, 77, p. 72 of

epical Afrfen,

eled, subpersistent. 2, e
ni 5 sivles distinct; very long, sublern
subglobose, slichtly laterally compressed, pot grooved c
punciate; pericarp very dellcate, irregularly breaki

eqtialling 1 the leogth of the grain ; hilum baszl, punctiform. :
I. ‘Annoal; reain subrlobose S R I T TR
2. Perennia rain oviodd e 20 LN zEnlicting.

tiom, Richt: ¥, Europ. i (1859, 6%: Muschler Fl.
Egept i (1912), 108 (w aftribret Wekdemowrio  per error) . —Cyuosusns
aeryptins, Lino. 5p. Pl 72.—Lacivloclenieen aegydtiacnny, Willd, Enum. PI.
(1509), 1020 Beauv, Agrost. 72, t. 15,1, 2; Kunth Enum. P16, 261, Suppl. i,
204 Steud. Syo. Gram. 211: Grah. Cat.. Bomb. Pl. 235; Dale. & Gibs,
Bomb, Fl, 287 ; Altchis, Cat. Panjab. Plo 1675 Mig. Fl. Ind, Bat idi, 354
Boizs. Fl. Or. v, 5356 ; Griseb, Fl. Brit. W, [nd, 50 Baker Fl, Manrit, 452.—
Flensins aerypdiaca, Desf. Fl. Atlant. i (1798), 85; Roxb. Fl. Ind, i, 344
Grif. Notul. i, 51, le, Pl Asiat. t. 139, E. 79; Beath. Fl. Austral. vii, 615;
Dauthie Grass. N.W. Iod. 3, Fodd. Grazs, N. Ind. 56, t. 35; Hook, f. i
F.B. 1, vii, 205; Lisboa in Jouarn. Bom. NMNat. Hist. Soe.: viil (1893}, 374
Praio Beng, PI. 1220 Cke, 1il, 1033 Achariyar 5. Ind. Grass. (1921, 276;
Haines Bot. Bihar & Crisan (194), 970, —=F, eiffafn, Rafin. in Desv. Journ.
Bot, iv (1814), 273.—F, ernciafa, Lamk. Illastre. 1, 203, t. 43, f. 2.—=FE, mwero-
Halba, Stokes Bot, Mat, Med. i, 150 ; Lisboa in Journ, Bom. Nat, Hisl. Soc. vii
(1803}, 376.—. pectivata, Moench Meth, Suppl. 65—£, prosfrafe, Spretg,
Svst. i 350, —K, radulans, B. Br. Prodr. 186.—0acflocteniva distachyan,
Boier Hort, Manrit. 370.—0 Freares, DeMol. in Ann. 5c,. Nat, Ser, iii, ix
[1845), 325, — % meridionale, Ham. Prodr. Pl Ind, Occ. 6.—0, mucronalnm,
Wild. |, c. ; Trin. Sp. Gram, [e. t. 69. =8 prosfealon, Willd. 1, c.—8, radi-
fans, Beauv. Agrost. 727 Kuonth 1L ece. 262, 2M.—Cyaosures distackyns,
Eottl, ex Stewd, Nom, ed. #i, i, 465, —Lllaris mucronata, Mich, Fl. Am. Bor. |,
Si.—Cenehras  acpyplivs. Besuv, Agrost, 157.—Ababdochion  mucronaia,
Beanv. |. c.—deprlops soceharinug, Walt. Fl. Carol. §, 249, —Rlieede Hort.
Mal. xii, . 65 %

1. Dactvlectzoinm e

Vern, Names @ Gandhi o(Sind) 3 Anchi, Manehi (Kaira) ¢ Tapar sammi -

{Dharwar) ; Hakki kalio hullu (Karnatik).

Deseriplion : Cke, 11, 1035 (under Sleasine aeyepiraca),

Locality ; Sind : Ghulamalla, gacden (Blatter & MeCann D39 Y : Tasta
{Blatter & MecCann D600!); Indus Delta (Blatter & MeCann 10601 B:
Karachi (Ehide!) ; Mirpurkhas (Bhide !, Sabnis B11701) i Umerkot [Sabnis
Bl0ul !) ; Hyderabad, cultivated fields (Sabnis B350 !) 1 Sukkar, cultivated
fields (Sabnis B340 1) ; Nasarpur (Sabnis BITSS !, B1050 1) ; Sanghar (Sabnis
HESS ). —Gnfwrad : Sumarasar, Cuich (Blatter 3758 1) ; Perim Island, Gulf of
Cambay (Blatter 3518 1) ; Buuj Hill, Cutch (Platter 8551 1), — Khandesh :
Muravad, Taptl hank (Blatter & Hallberg 51641} ; Bor, Bori River (Blatter &
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{Byan 6851 ; Juvem
} i Versova

: :Ijur'n':n.-_!.‘
(McCann 'j ]{ itnagi
altural Collr e

=Ronban "|"; wla Ranae,
i \.Ll.l"' lll“-

'Hl i DHs

A "-'-| 1O

3 1E4LT I' WO 01y Mamn: ad,

AZ |'| | |\ hand !..1.. to Campoli s lkhandnln

' : 1ol if{ MeCann 1) ;
]“*"JU fl

shore and oear
|-|'-u'|]11|'|-'I'.-1._|3|

Bois=. DdMag .'HDT 2, I'n‘-l 4 (15559), 131, &

e, Path
FHist, Sag.

scindicoi,

Ann, Sc. Nat, Ser - ru:_!me
th, in Jou {‘“Sh 107.— K.
3Ly W 1 FuB.L. wii; 296;

under fSlensi
|uun- 1. seeds grown, em from a bird's erop
iz BR93!) ; Indus Delta (Blatter & McConn
+Mlir |:-1| ter & ‘-uL"l.-.'n"l DGO 1), Irlnru[iil'il.tm % MeCann
IJJ,n} 'J Mundg lru (‘:lu-v 15 B37 ). = Gugaral : AIler.Ia; ad (Woodraw], doy open
hills ( Sedewick 1}: Sevalia {Chibber 1) ; - Kenfan © Ratnagic (Woodrow].

Diesfribadion : Punjab, Rajputana, 'W Peninsula, Baluchistan, Afghanistan,
Arabia, Nubia,

4%, ELpvsixe, Gaertn. Fruet, & Sem. I (1788), 7, pl. 1, £, 11: Cke, ii, 1037
[frriivie).

Annual or perennial ; leaves long, [Mat or folded, Aaccid or firm ; spikes in
interrupted spikes or the upper or all in a terminal umbel, stroight, suberect,
spreading or deflexed ; spikelets plabrons, 3-G-flowered, Iaterally compressed,
densely imbricate, alternately biseriate, unilateral, sessile ona flattened rhachis,
the uppermost términal, perfect ; rhachilla disarticulating above the involueral
ghumes and between the Aowering plumes, or tough, produced, sometimes
termipating with a rudimentary glume. Flowers bisexual. Involucral glumes
2, subequal, persistent, obtuse or obscurely mucronate, membranous, strongly
kesled, 3-5 nerved, the lateral nerves close to the keel, the lower shorter, with
the keel crested. Flowering glumes very similar, 3-nerved near the bage ;
lateral necves submarginal above, with 1-2 short additional nerves close to the
keel. Pales slightly shorter than the plomes, 2-keeled, keels winged.  Lodi-
cules 2, minute, cuneate.  Stamens 3. Ovary rlabroos ; styles slender ffom o
broadened base, distinct ; stigmas plumose, laterally exserted. Grain broadly
ablong to globose, broadly grooved ; pericarp loose, delicate, breaking up
irregalarly or almost clrenmsecissile | ceed finely striate | embryo suborbicular,
bazal ; hilom punctiform, basal.

qFrcitsﬁ In the warm regions of the E. hemisphere, 1 widely spread
through the tropics.

Of the 5 species mentioned by Cook, 2 have heen transferred to Sacty-
foctenfum above, vie, £, aggyptiaca anil £, arivtata. We add 2 species new to
the Presidency @ /. werficiifala and E. brevifolia,

A f‘ret,t
Spikes digitate
I+ Spikes slender, nearly glabrous at base
Seed oblong, obtusely trigonous was La. FiAndica,
2, Spikes stout, often incurved pubescent

at base, seed globose e 2. K. coracana,
1I. Spikes scatlered or whorled ... e 3. E. verlicilials,
B. Prostrate or ereeping and rooling
. Ligule hairy. Spikes digitate ... w 4 E. flapellifera.
11. Ligule cbsolete. Heads of spikes glubuﬁe 5. B brevifolia

3
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LR Loaml. 111, 4, 203, t. 45+ Knnth
eud. Svn, Gram. 211 ; Roxb. Fl,
s Griff, Notul- i, 52, 53, 1c. Pl Asiat. 1.

1. Zevian. 371 ¢ ‘I'rim,. Cat. Ceyl. Pl
- 34, Fodd, Grass,
. ¥, 555; Penth.
FL. Afr. Aunslr.
eucl, Nom. Ed.
. ex Schalt.
ex Hemsl.
. earafnald,
fristacha,
in

1. Elewsioe fadica, Gaerin, §
Enum. Pl i 273, Suppl, 3
Todd. 1, 345 ; Grah. Crt, B
LG F. 156 %t 150, 1.1
109 Altehis. Cab Pani:

b2 Ummalla,
{MeCann
s i

& Hallbery
v rainfall 34

n. Fruet. o R T ]
A e el b e t.70 ; Stend. Sy
Denksche. iy (1514} .8 Roxb. IFl. Ind. 1, 342,
als, & Gibs., Suppl. 97: Altchls, Cat. Panjab 1Pl. 168:
i T FoInd., 34 : Podd, Grass. M. Ind. 57, t. 69, Field & G
Crops 15, 1. 28 Lisbon in Journ, Bom, Nat. Hist, Soe. vil (1203), 37
fodn EOBOL vil, 204 - Clel 11 1058 5 Prain Beng PL12200 Hai b
& Orissa (1924), 70— Cynosarns conveanis, Linn, Syst. Ed. §, 875.— Alensine
cercalis, Salish, Prodr. I10.—F. spharosperma, Stokes Dot. Mat, Med. 1,
140, — . sirvicte, Roxb., le. 545.—F. Forusse, Fresen., in dMus, Senkenb, ii
(1837}, 141, —Rheede Hort, Mal. xii, t. 75,

Fern. NMawres @ Nachni, Nagli, Rapi, Makra, Nanguli.

Deseription - Very like Elensine fndiea, but stouter, up to I'5m. high. Leaves
aften far overlopping the stewn, 56 mm. Lroad ; sheaths compressed, loose :
ligule of hairs. Spikes 4-7, suberect, with their ends or whole spike frequently
incurved, rhachis of spikes often pubescent at Lase, somewhat 3-ponous or
hack fattencd. Spikelets much enngested, awnless, 3-G-fid. Flowering slomes
more broadly ovate than in £ fedica, and offen with 1=2 nerves in the sides,
variahle in size, up to 5 mm. long. Seed wlobese, dark brown, smooth in some
varieties, in other cnses somewhat rogose, with a depressed black hilum and
slightly Hattened on one side.—A cultivated form of £, fudica.

Locality + Extensively grown in the hilly districts of the Prestdency .

Diestrihuiion » Cultivated in the tropics of the Old World for its seed.

Clegs » 1t §a often said to be & gpood fodder. "This iz not my ex erience, the
leavea though soft have very leoaclous vascular strands aond 1 have noticed
animals frequently reject theny after chewing o few times."  (Haines).

3.  Eleusine verticlilata, Roxb. FL Ind. 1 (1832}, 345 ; Stewd. Syn. Gram. 211 1
Aitehis. Cat. Panjab Pl 168 ; Duthie Grass. N. W, Ind. 34, Fodd. Grass, N,
Imeh. 58, ¢, 70 Lisboa in Journ, Bom. Nat. Hist. Sec, vil (1893), 377 ; Hook.
f.in P. B. L vii, 205 ; Saxton & Sedgwick PMants of N, Guiarat in Rec. Hot,
Surv. Imd, vi (1918), 320.—E& racomosae, Heyne in Roth Nov, Sp. 80.—
Aerachne elewsimoides, Wight & Arn, In Wight Cut. Mo, 1760 Nees ex Steurl,
Lo.—A. verticiffata, Lindl Introd, Nat Syst. ed, 1i, 381,

=
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hiwh, ercet, stout or slender,

Lxeseriplion o An anhual gross.  Stems 300 em,
wenmitnite, gl

simple or branched, =oft. Leaves flat, rather by
brous ; sheath compressed | lieule o few i
or whorlsl, or opposite or alternate, suborec
dowered. Spikelets 4-68 mm. long, 212 lowerad,
addly  ovate, fi

£, §

acute, glabrous. Involueral ghumes 1
| ulate. Flowering glumes 2 o, ety bromdly ov
t Iateral perves cuding in all tieeth, Grakn pericary

T Gufrrat o Ahmedabad, compounds, lones and banks, eommon
{Saxton and Sedewick !) ]
Lhgtridutiog s Tropics of the OLd World,

i, st , MNees in Limmea xvi (1842Y, 220+ Stend, Svo. Groam.,
211 : Dagthie Grass. N, W Todd, 338, ¥ Girass, N, Ind, 57 37 1 Boiss FI
O v, 6535 Hook. £, t,  JO3R. - B prabicr, Hovelist, ex

i Hom, Nat.

atend, L. Aitchiz .
Hist. Soc. vii (18 W }

Lse

Lr'-l"e:.'".'., Srni 1 £1:
{Sabnis Al | J2 1
o Laaki, of i tils
(Blarter & McCant - { s raf
{Elitter 374G 1). £ [ L

Disfribution » 1 W, Peni gl o E,

5., Eleusine breviiolin, K. Br. in Wall. Cat. No. 3815 ; Hook, f. o F.B.1. vii
2045 Acharivar 8. Ind, Grass, (1821), 274.—Aweferia becoif iz, Spreng.
Pagill. #, 21, — &, fapogoides, Panzs, ex Spreng. 1. e.—Daciylis brevitoiia, K
ex Willd. Sp. PL [ 410 (exel, syw) 5 Roxb. FIL. Ind. i, 341.—28, eynosyroides,
Koen, ex Both, Moy, Sp. i (e Linn)—Fog drevifolio; Kunth, Rev. Gram,
1, 111, Enum,. PL. §, 38 .—Acluropns brevifolins, Nees ex Steud, Nom. Ed.
i, 1, 30. A lepis, Trin., Fund, Agrost. 143, t. 12— pubescens, Steud,
Nem. 1. c.—Eragrostris brevifolia, Benth, in Hook. lo. PL siv, S51.—7rodia
cymosnroides, Spreng, Syst. Ve, §, 331

Leseription  An annual grass. Stems creeping and spreading from the reot,
ascendiog from adecumbent base, genernaly slender and small, sometimes

' lnrge and proliferously branched, leafy, 7-158 em. long. Leai-blade linear,

¥

actile, with 4 sub-cordale or rounded baze, 2-5 cm. Jong, -1 mm. broad : sheath
compressed and glabrous ; ligule a very short membrane, ciliate at the miarin
or obeglete, Spikes usvally many, scssile and crowded in globose heads,
varyiop in diameter from 5-16 mm, Spikelets sessile, biserinte, ovate-oblong,
3~ mm. long, 4-10-fowermi. Involucral glumes membranous, ovate-oblong,
acuminate, shortly awned, slabrous, the lower shorter than the upper, 1-3-
nerved, the upper 3=5-verved, and the neives very close to the middle one in
the keel, Lower lural glume and the socceeding ones ovate, cuspidately
acuminate, 3-nerved, nerves villons below the middle apd paleate. Pale
ublong, lanceolate, truncate and minutely 2-toothed, keels villous below the
middle. Anthers smatl. Lodicules small and cuneate. Styles lowg and slender.,
h, Grain orbicalar (o ovaie, concnvo-convex. red-Lrown, apd transversely rugose.
Locality » 5. M. Conniry : Ranibennur (Bhide 1).
Listribution ¢ Coromandel and Carnatic consts,

93, Disesma, Jaeq. Fragm. (1809), 77, t. 121, 0. 1 ; Cke, ii, 1030,

Specics about 10.—lIndia, Cevlon, Afghanistan, westwards to the Mediter-
rapean and tropieal Africa
Cooke describes one species: Minshra arabdica, which name has to cede to

i 3 Linedra relrofexn, Panzer,
| 1. Dinebraretroflexa, VPaozerin Denkschr. Acad. Minch. (1814}, 270, £, 12
Boiss. F1. Or. v, 557 ; Moschler FI, Egvpt i ( 1912), 106.—Cynosurns petrofleans,

4 Vahl Symb. ii, 20— iwedea arabica, Jacq. Fragn. (1804), 77 ; Beauv, Agrost,
. 98, t. 16, [. 2 (neba) ; Duthie Grass, N. W, Ind, 34 ; Fodd, Grass. N, Ind.

55 Lisboa in Journ. Bom, Nat. Hist, Soe. vii (15893}, 372 ; Hook. L in F. B I,

vii, 207 ; Prain Beng Pl. 1230; Watt. Dict. Econ, Prod. ili, 115; Cke. if,
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1039 ; Acharivar 8, Ind, Grasa, (1821), 279 Haines Hot, Bibar & Origin (1829)
W71, —Leptochlon arabica, Kunth Rev, Gram, i, 81 ; Enam. 1L 0, 271, Suppl.
221 Wight Cat, No. 1756 ; Altelis, Cat, Puniab P V67— mche aery pliced,
Del. FEL Q" Eg. 25,1 xi, 1. 3 —=Leslochion calveise, Kongh 1 cc 81, 272 2 Dalz,
e Gibs. Bom. Fl. 297 —Efdusine calycing, Roxb, FL Lod! 6, 346, — Paclyiis
paspaloides, Willd, lousm. Hort. Berol, 111,

Fers: Noames @ Kali Kauli (Sind) : Khatin (Broach) ; L

|- i [(Poona,
Sholapur) ; Hal n bty (Bijapur) : Halpyan huolly, Ulnlgyan holio, Nari

wplete deseription in Achariy
pti above Su [ Dalzell

ar (Woodrow). —Adand
(Chibber 13; Antal

r (L

Hallbers 5147 1
River { Blatter
5157 By o—Konk

&
1 n

{MeCann 5B0d 1) ;'
= Sholgpur (D"Almeid
P vdhar

caltaral Ct
21011y ; Ke i Fall
(‘Falbos

sty

i, Trreooox, Roth Nov, Sp.(1821), 79 Cke, ii, 1085,

iczl apd subtropicnl Asin and Africa, one in

by Cooke :

s add Jothers: T, dromordes, Roth,
. Koxbuye

e, Bhide.

! with an inler-
Or 1ot

[ L azerthan its glume
1. Under & cm. high. Leaves 2:5 em. long.

Lizule membranons, ovite e N pandercilis,
2. 15-43 ecm. high. Cauline leaves 15-20
cm. long. Lipulea ridee ... v e Fcapitlaliz.

1I. Aswno shorter than its rlume
1. Lateral lobes of floral glume not
awned
@. Leaves 30-60 c¢m, long. Spikelets
5-12-flowered.  Lower involucral
glume 2'mm. long, lanceolate ... 3. ¥ Lishoe,
b, Leaves 5-20 em. long, Spikelets
10-20-Aowered, Lower involu-
crial glume 3 mm. long with a
projecting lobe at one side w4 T Sacguemondis.
2, Laterallobes of floral glume mucronate 5. ¥ Roxbarphiauum.
B. Flowering glumes 4-Ad, outer lobes awned or
not, inoer membranous, sometimes  very
short or trunoate
1, Upper involucral glume deeply notched or
bifid at the apex e S
1I. Upper involucral glume minutely 2-toothed
below the tip ... voe Fao A FHI oS,

1. Tri n pavperculus, Stapf in Hook. Le, BPLOCIBSG) G0 2442 [ purnper
) L. i, 3353 Che. T 1036, ) ezt

Descripifon : Che. L. c. o

Localify + Konkan @ Matheran (Woodrow 1), —Decean : Mahableshwar, rocky
suminit of Sindula platean (Sedgwic & Bell 48451) ; Panchgani (McCann 1) ;
on the crest of the Western Ghats (1880 11.) 8 miles touth of Lonavla on Ficus
glomerata, in company with mosses and Liricalaria orbicaluta (Weodrow 25) :

G, I brourordes.
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Khondaly, common on rocks (MeCnon AGS!, ASG!Y: near Karli on rocks
{Wooidvow =50 2, Conndiy ¢ Dud-sapar (Ualbot 2368) ; Castle Rock, on
rocks [ Bhide 1) ; Poondea (Falbot #4306 ). —Aguernz 2 On rocks on u hill near
Nawangard 2,600 it., raintall 100 inches {Sedsewick 2534511, —This grass usually
wrows oo focks tozother with osses aad other small plants during the rainy
BONS0,

Dricteivution :  Fudemic io the W, Peonlnsula.

2. ‘Tripogen capillsing, Jaub, & Spach Dnstr. 'L O, iy (1850-53), 47, 1. 3323
ook, F. in BB vil; 235; Chke, ii, 1033; Huaines Bol, Brhar & Orissa (1824,
Q06— capdffadus (per ervor.)  Lisboadn Journ, Bom, Neb Hist, Soe.vil
(1883, 371,

Lleseriplion 2 Cled 1, .

Locality s RKhamdesi s Toranmal, edge of platean, 5,000 i, (MeCann
ABIL) —Aosbar s On trees, Matheran (Wondeow !, Lisboa).—Deecan
Paocheanic (Blatier & allbergy B1247 !, BEZSSING on lrees abont Poonn

¥ {Jaequemont 530) ; Kbanpdala, eommon o trees and rocks {McCann AbLY,

Garade ). —.5. . Conafry : Castle Rock, 1,400 (., walnfall 500 inches (Sedg-
- : wick & Bell 433121): Belgaum, on trees on Sambotl il (Rilchie 886} 3
F“‘ Anmod, oo lrecs (Talbol 26211),—fKumanr s Sumpkhund to Sirsl; oo trees
taleCann L),
Disiribedion :  Bihar, W. Pepinsula, Mi. Aliu,

5. Tripogon Lishoze, Stapf in Kew Bull. (189%), 84 ; Hook f. in F.B1. wiiy
286 Chke, 11, lu,'jﬁ_--:r'}',-'ﬁnlarr,.l; Sp. OV, Liskoa in Journ. Bom, Nato Hist. Soc:
vii (1593, 370,

Dreseription s Cke. 1 c.

Localftty s . Konkenw » Parsik Hill (McCann A337!).— Deccan : Purandhar
{8McCann 5000 1) ; Khandala, common, on rocks (MeCann A334!, Bhide B
Yarli, between Poonn and Lonavla (Jacquemont 581) ; Panchgani, on Table-
land {Blatter A338!). Generally forming large tufts and growing on rocks
wq,rhanglu Water-courses,

Distribution - Mt Abu, W. Peninsula.

= 4. Tripegon Jacquemontli, Staplin Kew Bull. (1862), 85; Lisboa in Journ.
Bom. Nat, Hist. Soe. vii (1803, 370 ; Hook. f, in F.B.1, vii, 286§ Cke. 11, 1037 ;
Haines Bot. Bihar & Orissa (1924), #4656,
Deseription: Chkel. c.
Localify »  Gujorad :  Lasundra: {Chibber )—K&handesh = N, slope of
Chansell {McCann A335 . ——Korban ;. Bombay district, without precise loca- y s
lity (Lishoa) ; Matheran E\Vmﬁmw].-—{k:m : Deviali (Blatter & Hallberg : . i 1
4463 1) : Sholapur (Pinwill) ; near Ahmednagar [Miss Shatuck) ; Gangapur R
[Blatter & H.nlri’ CA3391) : Khandala (Blatter & McCann 35901} Poonn 5
{ Jncquemont 353, Wondrow | ; Agricultural College compound, Kirkee (Bhidel] ; .
: Purandbar (McCann 5573 1) ; Mahableshwar, W, side of plateau {Sedpwickl).—- i
f 5. Cowntry ¢ Belgaum (Talbot!) 5 Dharwar (Talhot 2301 1) 3 dry hill sldes’ =SS Se
near Dharwar (Sedewick 28961). / ] :
Distribution : Bengal, Bihar, Centeal India, W, Penigsula, ]

roxburghianom, Bhide in Jonrn. & Proc. As. iﬁﬂc Beng.

1), 515.—tepluras Koxbarghionns, Hook. {: in
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mnecronate,  Callus bearded. Pale nearly as long as the glome, 2-keeled, Leels
minntely seabrid, Stamens 3, Siyles 2, distioet, stipmos plumese. Grain terete,
Laxlicules 2, cuneate. Upper tower also bizexanl or imperfect or 0, When
complete it is like the lower.,

Locality + Decears : Chattarshingl Hill, Poova (Bhide!, Ezeklel1).—S.a1,
Commfry & Badumi Fert (Bhide !} Dharwar, dry barren uplands, 2,400 i,
{Sedewick ).

Desfribadions @ So foe endemic,

»oatend. Syo. Gram. 3013
h - sfncoides, Jaub.
—MNaria-

LOFEISEE. .l;l-]*-\lf_;,

» aEualiy
aptke

= or

ot the ba

low down

by Katrad
nc [ sedwick &
& DBell $841 1. —=5.4F.

5 [ HI50) ;
I'1) + Bijapur

7. Tripogon filiformis, Neoz ex Stend. Syn. Gram. 5301 ; Duthie Grass. N. W,
Imd. 33 ; Hook. £ in F.B.I. vii, 285 ; Collett Fl. Simlenzis {1902}, G190, g, 196,
— T, sencitrancalus, Nees el T, wnidentalas, Nees ex Steud, Le. @ Duthie l.g.—
Plagiolyirom Ciliforme of pnidentalnm, Neesin Proe. Linn, Soe. 1, 85, —Cafu-
pocdia Filtlorpe, Nees ex Duthie e,

Feseriplion : Stem 10-40 em. high, very slender.  Leaves filiform, as long
as the stem. Spikes 4-25 em. long. Spikelets crowded, d-10-flowered, 3-8 mm,
long. Lower involucral glume ovate, broadiy lobed on one side ; npper narrowly
lanceolate, sharply toothed. on one or both margins near the tip.  Flowering
elumes 2-toothed at the Lip, teeth actute or jagred, a long awn inserted in the
cleft and a shorter awn on the outer side of each tooth, the glume thus heing
3-awned, middle awn twice as long as the glume or longer.

Locality : Deecqu: Wai  (Talbot 44851, —5.0,  Coentry s Belgaum
(Talbot !).

Distrigndion : Temperate Himalaya, Khasia Hills, W, Peninsula.

TRIBE XHI. PAPPOPHORER

85. ExzEspocox, Desv.: Cke. i, 1040,

Speciez about G, in the dry warm regioas of the Old World and in Australia;
1 species in Western N. America.
There is only one species in the Bombay Presidency.

1. Enneapogon elegans, T. Cooke in Conke Fl. Bomb. Pres. ii, HA0.—FPappo-
phorum elegans, Nees in Wight Catb, No. 1771 (1833) : Hook. f.in F. B. 1. vii,
301 ; Stead. Syn. Gram. 193 ; Duthie Gieass. N. W, Tad. 35.— Culotheca elegans,
Wirht & Arn. ex Steud. Le.

Lrescripiion @ Che, 1, 1040,

Locality : Sind ¢ Laki (Bhide!) ; Karachi District {Weodrow),

Distribution : Peshawar, W, Pennisula, Burma.
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TRIBE XI¥. ORYIEX

6. ORrvzZa, Linn: (Cke, i1, 1042).

eteld. Hook. 1, has the
e smallest, empty, scale
tle or nwned, strongly

The zpikelet of Gryza has been
following deseription 7 * Glumes !
ot bristle-like, rarely 0 iii
S-5-nerved ; palea as long o

Cooke speaks of 5 gl
Iation of the spikelet mi
rlames, above the art

Jow the articu-
t involocral
frlume salitary,
viless or with a
late, as longe & the

bsent) ; Lhe 2
mlate : Mo
9-nerved

1t the nsnal 2 outer empty involueral glomes are absent, that

o A,
Stapf thinks
Hrles) are empty forets (valves), He alwo takes the

the next 2 [scales ¥
ivth-glume to be a pale.
Species about 17, —Tropical.—2 species in the Bombay Prezsidency,
1. ]_,i;-u]q_' very short, scarcely longer than broad,
fringed with short ]

2, 'The lower lirules
always much lonver

1. O conrelala,

I. DOryvia coarciafa,
MNotul. iit, 5, Ic, Pl
L. i1, U5 Pra
Arch. i (1922}, 232. =0}, frilicoides, G
Lrift. L.

Deceripdion » Cke, ii, 1042,

Locality = Sind : Karachl, in Herb. Kew without collector's name : covering
larre flats ot the mouth of the [ndus River (Blatter & McCann [) ; Shikarpur
{Dr. King's collector) ; Keti (Blatter & McCann D66 ) ; after Keti (Blatter &
MeCann DG5S ). —ARanara ¢ Sulzerd [Sedpwick & Bell 4241 N.—Forming
denze mats and covering miles of fiat land at the mouth of the lndus river
within tidal influence, being covered at high tide.

Lstribudion : Sundribuns, W. Peninsula.

L in

A g R T
i, Notul. Le. - Selcropliyllm coarclaium,

*  Oryza safiva, Linn. Sp. Pl. (1753), 333 ; Goertn. Fruct. i, 5. t. 80, [. 5
Host. Gram. Austr. iv, t, 325; Lomk, Encyel. t. 264 ; Kunth Enpum. Pl. 1. 7.
Suppt. 4; [ Nees Gen. Fl. Germ. Monocot. i, 2; Roxb. Fl. Ind. ii, 200 ; Grifl.
te, Pl Asiat. ¢, 138, £, 149 Duthie Grass. N, W. Ind. 12, Field and Gaed.
Crops 13, t. 4, Fodd. Grass. N, Ind, 20; Mig. FL. Ind. Bat. iii, 365 ; Doell in
Mart. FI. Brass. #1, 11, 7, t. 1 Beath: Fi1. Austral. vii, 550; Hook, . in' F, B. 1.
vii, 92 Cke. §i, 1H3.— 0. commrninissime, Lour. Fl, Cochin (1730}, 267.—
&, wlufinosa, Lour, Le. 267.—0. montana, Lour, 1.e. 267, —0. montana, Ham,
in Wall. Cat. {:S‘Eh]r 8633, =0, pradcex, Lour, e, 267.—0. perennis, Mnch,
Meth. (17H4), 197.—0. palusiris, Hamilt. Prodr. (1796); 25— lalifolia,
P. Beauv. Agrost. (1512}, 27 (wow Desv.).—0. parviflera, P. Beauv, Le.—
O, denndala, Deésv. ex Stead. Nomencl, ed. i (1821), 577.—0. efengafa, Desy,
ex Steud. l.e.—0. margingfe, Desv, ex Steud. le.—0. aunticn, Lour. ex
Steud. le.—0. pabescens, Desv. ox Steud. Le.—0o. subribarbis, Desy, ex
Stend, l.o.—@. emarpinala, Steud, Nomenel. ed. i (1541), 234.— 0, pumila,
Host. ex Steud Le. 2H, —0, rufipogon, Grid, Not, il (18510, 5. —O\ glawner pa-
{ufe, Hochst, ex Steud. Syn. Pl. Glum. i (185}, 3.—0. nepalensis, Don ex
Stend, le. 3.—0, regens, Herb. Ham. ex Steud. Le,—() sepefalis, Russ ex
Steud. Le.—0. sorghoides, Desv. ex Stend. Le—0, candata, Trin. ex Doell in
Mart. Fl. Bras. ii, 2 [1871), 8.

Deseription : Annnal, Stems creeping or fleating, 60 cm. to 3 m, high.
Leaves 30-6G0 cm. by 6-5 mm. or more, striate, scaberulous, 1-nerved ; sheaths
smooth ; ligule long 2-pactite. Splkelets loosely panicled, not imbricating,
awn 7-13 cm. long, yellow or reddish, shining. Iovelucral glumes {-] the
leagth of the floral glume, lanceolate ; floral glume hispid above, dorsally
spinescently ciliate, awn very long.

This is Hook. £.'5 description prepared from the plant which Roxburgh and
other Indian writers consider to be the indigenous Rice.
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Fora note on the inflorescence 5. G Bhalerno ¢ The Morphology of the
Kice Plant and of the Rice Infloreseence. In Journ, of Ind. Hot. Soc. ¥
{182i), 13.

Muoch interesting information

Wit G Dt

Watt, G,

Hewad 3 L

Lollison @

on Crpze salfeg can be hnd in
nie Produets of Indio v { 1501).
L [ FIEs) .

8 (189155, 14-116.

ing the Wild Rices
% G2y, 45) has
ol the Bombiy Prési-

itly on the Western
aver =35 inches.  Asan

o pondz and on the
n 3 feet depth ol

i e
15 Wil

fableland at Paochgand [rainfall

v. Phys. Math. 4 (1760), 307,

heock (Genera of Grass. Unbt, St.
15) in woing back to the renus
is referred to the genus with
it. Ko specific names are

Lwa e¢itations which appear in the Species
aris prezoides, Linn, which Hitcheock considers as type

SPECIGE.
“Species I.—Tropieal and temperate regions.

ODnly ohe _-ip{_"l_'il.,.'l in the J"l'L"i:Ll.]:.'I:"."'!.'.

1. Homablocenchrus hexamirus, 0. Kuntze Rev. Gen. (1801}, 777.—Leersin
Revandie, Sw. Prodr. Vee. Ind. Oce, (17973, 131 Pl Dan, t. 1744 ; Kunth
Enum. Pl, i, 6 Host, Gram. Austr, t, 35 Engl. Bot, 2808 Reichb. leo FL
Germ. i, t. 52 ¢ Duthie Grass, N.W. Ind. 12; Mig. Fl, lnd. Bat. ili. 567 ;
Benth. Fl. Austral, vii, 549 Hook. [ in F.B.L vii, 3 Chke. i, 1042 Haines
BEot. Bihar & Orisea (1928, 981, —Asprefla herarder, Roem. & Schult. Syst,
i (1817), 267.—Jleersia anstralis, R, Br, Prodr. (1810}, I‘Elﬂ o Kunth L oe. G.—
Asprella ausiralis, Roem & Schull, 1. e.—(hvpza ansfralis, A, Br. ex Schweinf,
Beitr. Fl. Acthiop. (18G7), 300; Aschers.—Schweinf. Hl. Fl° d'Hg. 167,
No. 1148, — Fesrefa eiffafe, Roxb, Hort. Beng. (1814}, 26 Aitchis. Cat. Panjab
Pl, 157 ¢+ Duthie 1. ¢,, Fodd. Grass. N, Iod. 21— L, eifiarss, Griff. Not, §ii, 2.—
L. ghabervimg, Trin. Orye. 71 Miquel 1, e 368.—/Z. wevicanz, . B, & K.
Nov, Gen. & Sp. 1 (1815), 195; Kunth 1. . 6 and i, 2, Suppl. 2, Rey, (iram.
178, t. 1.—Asprella atexicana, Roem. & Sehult, 1. c.—Orpza mexicana, Doell,
in Mart, FL. Bras. ii, il (1871), 10.—&izania ciliala, Spreng. Syst. 11 { 1525), 136
Kunth Rev, Gram. i. 8 Griff. Mot Gii, L—-Orpza fevandra, Doell in - Mart.
Fl, Bras. ii, ii {18711, 10.—Pharas cilialns, Rete, Obs, v (1759, 253, — Peendoryza
eilfats, Griff, Te, Pl. Asiat. t. 144, £ L—Twiraya nepalensis, Wall. Cat, 8637 13.—
Rlepharochiva ciliata, Endl, Gen, 1352.—Ffyeroryza ciliafa, Nees ex Stend,
Momencl., ed. ii, i (1841}, 7R3.—Leersia brasifiensis, Spreng, Nov, Prow,
(1819), 47.—Aspreitla brasilicnsis, Woem, & Schult. Mant, il (1824, 153.—
Leersin eonfracta, MNees Agrost. Bras, (1520), 516.—L. luzowicnsis, Presl,
Kel. Haenk, 1 {1830), 207.— /L. parcilfora, Desv, Oposce, (1431), 61.—F. abyssi-
#ica, Hochst, ex A. Rich, Teat, Fl. Abyss. i1 (1851), 356.—sdsprelin purpurea,
Bory Hort. Maurit. (1837), 376.—Leersia elongala, Willd. herh,, No. 1511
ex Trin, in Mem. Acad. Petersh. 6 ser. 1ii (18230), 172, — L, manrilanica, Salzm.
ex Trin. 1, e. 174.— L. Trinians, Sieb. ex Trin. L. e, 174 —L. gracilis, Wikl
herb. No. 1512 ex Trin, Loc. 173.—L.  Griffithiana, C. Mill.in Bot. Zeitg. xiv

1

o
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(1855, 315 whensis, U ML Le, 315.— 1L, G ] | ourn, ex |: ms!. Bial,
Centr. ii I.:lﬁ“*l S14 (w0 }o—Hon Rrns G l'.] fh.lI iire
i L .

Kev, v i ==Lecrsin wopppdivee, Fir, & J||. \l. t. in "||-|_|l . Torin,

BET. 1 S17.— L.fen I | . & “‘L MNaot, | . }I'I
Lhes E LH. if, lll'. T r' ersia e I.
Fy v M Conndery ¢ |Jl. Vilra 1 (Se "1. wick & Bell 44631 & Sadambi

as [Sedgwick 20521 .‘-;ll!.u.'..:', in tanks (S
in rice field (Bhidel); Kunnm
(Woodrow).—Asara 2

acwick 2280 1) : Castle
, dddrein of taik ﬂ‘-._l'f-.-..ri. 1930°1) :
(MeCann Y ;. Halval T {Talboe - 15451,

2147 1),

Pl ~'.‘J fhateon : More or less throoghout [ndia, Cevlon, Afriea, America,

Australia.
98, HvGrorves, Neesin Ediob. N, Phil. Journ. xv (1833), 350
Cke. i1, 1041,

sSpecies 1, —Indizx, Covlon, Tonkin

1. Jl}gmr}':u aristata, Neos in Edinb. N, Phil. Journ. xv
Graze. N. ".".' Ind. 12,1 Altchle. |
Hook. f. ir l B.L N
Plaris aqris
Beng. l.]H'-i_l _=' FL
Kunth. Rev. Gran
{1825}, 135.—Fof,
a1, 1.o2, Mot it :
Ru-—ﬁ']lvﬂ.\ |]l L'u {'W*-j No. 5635

Lescription : Cke. i1, 1041.

Lovality :  Gujarael :  Chilkli  (Woodrow).—Kombau ;  Bhiwandi, near
Kalyan (Chibber ) ; Magoina (Gammie 16063 ) ; Kurnul, pond (Ezekiel 1) :
bank of Vihar Lake (MeCann !).—feccan ¢ Poooa, Agricullural College
sprden (Bhide !, MeCann !},

Lalribotion ;. Of genus,

.n. {-l. le Hort.

TRIBE XV. FESTUCE/E
9. Ervrroenorus, Beauv, ; Cke, ii, 1044,
Species l.—Tropieal Asia, Afrlea and Australia.

1. Elyihrophorus arilculatus, Beauv Agrost. (1812}, 67; Cke. il, 1044.—For
synonyms see Hool, £, in F.B.I. vii, 1044. ¥

Deseriplion :  Cke. L. e,

Locality ; I.""n;:: val : Godra (Woodrow ). —A~osdan @ Alibaw, rice field
near water works (Ezekiel ) ; Penn (MeCaon 5504 [, 5509.1) ; Condita (McChnn
4242'1) : Bhandup, In damp i'lLL field {Nana AdG 1] ; ka!} an [ Woodrow).—
Deccan ;. Khandala, H-w:h'.r Lake, indry bed (McCann 5392 1) : Matheran
(Gammie 1651 1) ; K: irjat, Iio'mrl Taluka (Bhonsle 1) ; Igatpuri (Blatter &
Hallberg 5144 1, 5404 1.—5&. A, Conméry : Chabbi, rice ﬂ;ld, 2,000 fr., rainfall
ﬁ;:acil;cs (Sedzwick 3705 !) ; Londa (Woodrow) — Kanara ; Halyal {Talbot

Distribufion ; Of the genus, '

100, ArrLvropcs, Trin ; Cke. ii, 1045.

Species few.-—From the Mediterraaean and Caspinn regions to the Punjab;
Sind, and 5. India.—0Only 1 species in the Bombay Presidency,

1. Aeluropus villosus, Trin. ex L. ‘ri’u_:,' Yerz. Pflanz. Cauvc. (1831), 18; Cke,
if, 145. Forsynonyms see Hook. [, in F.B.1. vii, 334.

Peseription ;: Cke. 1, c.

Locality : Sind : \.ear salt creeks in Sind (Stocks 505) ; Gharo (Blatter &
MeCann Dﬁﬁ’ Dﬁﬁﬂ! M!ITM Sakro (Blatter & MceCann DﬁEE'? Karachi
(Bhide!, Wmd:orw .-alu (Ehide !} ; Kotri, banks of Induos (Sabnis B370 1) .
&aehwan. clayey pIams (Sabnis BGCG ) ; Sehivan to Laki, foot of hills {Sabnis

Blog!): Sanghar (Sabnis BSgl!). -—t"’ﬂmr‘ﬂ! Surat, mud-flats, mouth of

4
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Tapti River (Hallberg A2 [) 3 Porbandar (Bbide!) ; Dharasoa {Chibber 1) &
o to Gola (Chibboer 1) Karie Roa, Cuteh (Blatter 3770, 3773 1) Kala,
Pachan Isl., atter 37301) ; (Ruan of Cuteh Rlatter 37301, 3731 1).—
Kondars r Oo the sall ground near the sea (Grakam, Lisboa) ; Bandra, salt
marsh  (Vakil A2 Pean (MeCann A31!) wein Creek  [Chibber 1) ;
MNagaon, Slon, salt r=h { Melann 5 | Figrint 93},

EXslril j Sind, W, TPeninsula, salt  ground, Ceylon,
inn region, Arabia, Mediterranesn region.

01, CEXTOTHECA, Desv. @ Chke, 11, 133,

- dosbtfully 3 —Tropical Africa

ralin.—One epeciesin the

Canfoihecn lappacea,

1.0 (15100, 189 o in
y Hook. . in

Castle
ick 27141 ; =
Lann 1) Katgal
= MoeCnon A27 1)+ on

W otlT 13,
izl fare r Himalayas, Khasia

ula, Cevlon, Malaya, China, Palynesin, tropical Africa.

. Buriga, W. Penin-

TRIBE XVI. HORDEE

102, Leerorus, Br, ; Hook. f. in F.H.1. vil, 305,

rensses.  Leaves fiak or .---*.x'--l:-_'.-.--_ Spikelets 1-2-Aowerad,

s G g simple; terminal, f
_ 3y t rack of the lowest floral -
i his 1 jointed. Glumes 3or 4. Lower lnvolueral
glume minute or 0, upper longer than the flowering glumes, linear, tigid
acute, S-nerved, crect or at length deflexed | flowering wlumes much Rhﬂﬂ&;
than the upper invalucral glame, hyaline ; pale 2-keeled. Lodicules 2, cuneats
or lobed. . Stamens -3, Ovary glabrons ; sivles short, distant. v
or oblong, clabrous, frec.

Species . —The Old World. —Oae species in the Presidency, new to it.

Grain narrow

1. Lepturus repens, R. Bre Prodr. (1810), 207 ; Brongn. in Duperr, Yoy, Hot.
57, t. 16 ; Kunth Enum, PL i, 463, Suppl. 374 ; Stend. Syn. Gram, 357 ; Benth,
Fl. Austral, vii, 863; Hook. [ In F.B.1, vii, 365.— Kofboellia repens, Forst,
Prodr, 8. —Wonerpu repens, Beauv, Agrost, 117 —Lepluras aeieninins, Steurl.
ﬁy:}: E:hmrn. 357.—Lolivm Coelorachis, Forst, in Herb. Paris, Stend. Nom. ed,
il ii, 6.
Lescriplion ;A perennial grass. Stem elongate, woody, branched and
widely ¢recping below. Leaves 7 to 15 cm. long, 3-6 mm. broad, spreading or
erect, acuminate, Flancous; sheaths glabrous or mouth ciliate ; ligule incons-
picaous. Spikes shonly peduncled, fragile. Spikelets 2-Rd ; thachilla elongate '4
* bearing an upper iinperfect fower. Involueral glumes 1 (or 2 in the upperrl:loa.i

spikelet) fiat, rigld, 6-12 mm, long, closely appressed Lo the rhachis ; Howerin

glome, mueh shorter than the involucral, elliptic, concave, 3-nerved. Pale
keeled. Lodicules fleshy, obliquely truncate or 2-lobed, glabrous, Grain
oblong.

,f_pcgﬁjjr: Kanara : 4 miles from Halyal (Bhide].

Distribwtion : M. Kaoara, Ceylon, Malay and Pacific Islnnds, Australia,

103. Trrmicvs, Lixs,

* 1. Triticom utlﬂm.i l{..am. Fiiis{r‘ ed. 1, iii {1778}, 625,
Weare not ina position to zuss the many wvariet
cultivated in the Presidency.  We refer to some literulu:.: :!hi:::;; I::D;;j;:]l::atthm
who wish 1o make further inquiries into this very complicated question. i
Hackel in Engler & Prantl. Phanzenfam. ii, 80 ; i k
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Murray in Watt Dictionary of Economic Prod, vi, pt. 4, 84,

Koerneck & Weraer, Handboeh der Getreide Arton.

Howard, A, and Howard, G.L.C.  The varietal characters of Indinn wheats.
Mem. Dept. Agr. Ind. (Bot. ser,) i (LAIs), and many other papers on whest
which were mostly published by the Department of Arrieuliure in India.

Schuly, A, Die Abstummung des Welrons, Mitt. natl. Ges, Halle o,
a. L (1812, 14-17.

Percival, 1. The wheat plant : a monosr

Huber, J. A, Ueber Abstammung i
torscher Hi, [ 1027), 577=552,

Caoke mentions 2 varictivs which are chiefly grown in the Presidency :

{a} Var. s This is L Soelia,
(&Y Var. pifosa. This is T e prfosns, Dale, & Gibs,

463 p-, 218 1. London 1921,
tik des Welzens, in Natur-

I IMorpeus, Lixs,

1. Hordeum woldare, Linn. Sp, L. (1753), 84

The following three varieties are grown in the Bombay Presidency.
(a) Var. hevasiichon - & wrdiren fexastichon, Linn., Sp, PI. (1753), 85,
() ¥ar, disds H. distichon, Linn, l.e.

Al Meam,

L \
L. HBuar lag o

Iy caractétes d'especes Ciémentalres d4'Orges
Bull, Soc. Bol. Fraoce 71 (1924), 623-27.

TRIBE XYIl. BAMBUSEE

105, Bampusa, Schreb. Gener. Plant. (1789) no. 607, {Cke. ii, 1046).,

Species 73.—Eastern Asia, Australia,—One species indigenous in the Presi-
dency, and 2 commeoenly cultivated.
Stem and branches unarmerd
. Spikelet subeylindric; fertile flowers 5-8 .. 1. #. wana,
2, bpikelet compressed, fNattened, distichous,
fertile flowers 5-6
II. Stem and branchés armed

*1. Bambusa nana, Raxb. Hort. Beng. (1514), 25, FL. Ind, ii, 190 Munro
Monogr. Bamb. in Transact. Linn. Soe, xxv (1866), 89 : Gamble Ind. Bamb.
Ann. Roy. Hot, Gard, vil (1898), 40, t. 35 ; Brandis Ind. Trees 659 ; Camug,
Bambuosges (1013), 121, pl, 37, f; B.—#. plancescens, Siebold Cat.ex Munro,—
&, plawca, Lodd., Cat—2&. caesia, Sieb & Zuce. ex Muoro,—8, sterilis, Kurz
in Miguel Ann. Muos. Bot, Lugd. Bat. ii, 245.—&. viridi-glancescens, Carritre
in Revoe Hortie. (1369, 292 (won Riv.).—8. aurez, Franchet & Snvatios (rcee
A, & C. Rividre).—fschrrochion floridands, Bise in Mig. Pl. Jungh 300 ;
Miquel FL. Ind, Bat, iii, 422.— Avandingria glavcescens, P, Beauv, Agrost, 144
Ruprecht in Act. Acad. Caes. Petrop. (1840), 23, t. 1, fig. 3 ; Munro Monogr.
Le. 22.—Fanicum artorcscens, Linn.—Friglossun arundinacenm, Fiseh. afd
Roem. & Schult, Syut. S46.—Ludolfia rlacescens, Willd, in Mag. Gesell,
N. F. Beriin {i%08), 320.

Lleseription : Stems densely tufted, 2-3 m, high, rarely more, 3 cm. in diam.,
glabrous, green when youmg, then vellow, unarmed, hollow, much branched
from the base; branches fascicled, semiverticillate, oiten dichotomous,
Sheaths of vouny shoots glabrous, striate, very long, attenuate, apiculate,
lanceolate, truncate at the apex, surmounted by an imperfect limb rather
loag-acuminate and decurrent into 2 cilinte auricles. Leaves often small,
2°53-7"5 cm. long, the larger ones often attaining 14 em. by 5=F mm., rounded
at the base, long-acuminate, smooth or pubescent below, scabrous on the
margins, glancous-bluish ; secondary nerves 5-7 pairs, not tessellate, but
provided with pellucid glands., Spikelets 12-45 mm. long, few clustered or
solitary on the branches of short diffuse panicles, straw-coloured, shining,

. B opulgaris,
. B, grundinacea.

el g
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S5-9-fowered ;- somethmes with bractiform subipligetons seales nt their hives
rhachilla glabrous, fattencd,  Glomes all lowering or ravely the lowest empty,
ovate, acute, many-oerved, Pale ghovler than the ghomes, keels minutely
cilinte st or near the tip onlv. Stamens long-exserted, pendulons § anthers
obtuse or finely apiculate, vellow. Ovary obovoid, pubescentat the apes,
Stvle very short, divided from almost lItL base into & long and hairy. spiginns,
Girain elliptie, furrowed, shortly beaked, top hairv.,

Distridufion ; China, Japan. —Lt'-ll."'. wed tn Manila, Luzon, Jova, Maluy
Peninsula, India, Eurape,

* 2 DBambusa vulgaris, Selird, apad Wendl, Colleet, P, 4

Ruopr. In Act, Acul, G ]'-'l!'u|1_ (1540, 137, b, =i, [ 47

107 ; Bedd., Fl. Svlv. cexxxii ; Bmndis Ind, Trees 670

Les Bambogs 191 ; Gamble Ind. Bamb, l‘.l |ﬂ -1*] mmd In Hoolk.

391. Camus Le:s Ba .t.u-.p ll"'"‘i' 122, pl 76, £, 1A —8. ]

Not. Gen. Bambus, in Journ, Phys. [Il'\'l'f], 145 ; Enpr. Ik LERE

48, — 8. snrim 3 |\ upr. in Act, Acad. Caes. Petrop, (1530

ﬁ' \rn"' T, f.rl. Brit., W, Indd. S238.—5, fwanilis, Rele
TN 26« Alt, Hort, Kew, ed, ii, 316.—8. an ’rr r?.rr

=15 1., ,,:-n:lL TR I1-'J .1J firs L HJ‘-... ihen
‘11 dly raised ', with
nlls rather thin. ;:;, ithe
by 17-23 c¢m., often strenked How, thickly hairne: ’Mh,, |0|.:| 1:_.1.
retuse ; blade 5-15 cm., appressed e viry on both surfaces, bose rounded,
rent with rounded, faleate, fimbriate auricles: ligule hru 1], L{‘:n"h: d ar
fimbriate, Leaves linear-lanceolate, 15-25 cm. by 16-40 cm., [‘u.'l.lu. [a-.-:tiratn.n"..
glabrous, tesgellale by pellucid glands. tip twisted, scabrid, nerves 6-5; shee
Taxly bairy: Mgule short, ciliate, aurtele rounded. Panicle la 1e 1F1.
Spikelets 15-20 ., I bracteate elusters of 3-10 oblong, acute, bifid, en npty
glumes, 1-2 ovate, maoy-nerved with the '11.- ciliate : flow {,'rl 1 .:1! T
larger, Paleaslong asthe glume, kee Iz white, ellinte. Lodicules 3, winged,
cilinte., Anthers obtuse, halry, apiculate, 5.!1:1"[.."](, U\':L:'}' '-'-r!r:'m'-.'. h::li_';:
style long.

Distribulion: Mauritius, Bourbon, Madagascar, Hawail, Java.—Culfivated
in other countries.

A handsome variety is prown in Indian gardens @

:.el.lﬁ'- of & (
hairs ; internode

s §=10.

Yar. 5|:|-|.|1I:: Auct. mult.—Bambusa sfriafe, Lodd. ex Lindl. in Penny
Cyelop. iii {1?35} 357 ; Munro Monograph 121 ; Curlis Bot. Mag. xxx (1874) 1.
A9 —Var. piffala, A, & C. Rivigre |, c.—8. o ffhr.rh vl cnlinds tarfegalss,
Hort. Gall.— f. saricgala, Hort.—=Var, aoee-variceata, Hort.

Rather smaller in size. The stems are striped with yellow and green, the
stripes alternating at every node ; the bLranchlets are yellow and the leaves
somewhat smaller and paler. On drying the s.trtpe:. ﬂ:ﬂppmr

Distribntfion : Prabably the result of coltivation in China and Japan,

3. Bambuza arundinaria, Ketz. Obs, v (1739), 24 sud Bambosz ; Willd. Sp, P1. ii
(1789), 245; Roxb. Corom. PI. i, 56, t. 79, Fl. Ind, ii, 191 ; Poir. Encyel. vili,
7017 Rupr. in Act. Acad. Caes. Petrop. (1840), 51, t. xiii, fig. S0 Muoro,
Monogr. 103 Brandis Ind. Trees 671 ; Bedd. Fl. Sylv. cexzxi; Gamble Ind,
Bamb,. 52 & fm Hook. [. F. B. L vii, 395; Dnthie Fodd. Grass. M. Ind, 70;
Clke. ii, 1046 ; Camus Les Bambusées (1913}, 128, pl. 75, [ A—8. Arundo,
Klein ex Nees in Linnma ix (183H), 471 { Rupr., Hamb. 1. ¢, 53, 1. 13, §..53.—
8. Neesiang, Aro. ex Munro 1. ¢ —F, orfenfaliz, Nees 1, c. 475 3 Rupr. 1. ¢ 52
t.13, £ 51.— KA. pungens, Blanco Fl, Filip. ed. 1, 270.— 8. spinese, Roxb, Fl.
Ind. ii, 198.—Arunde Fambos, Lina, Sp. Pl 8l.—d. indica ru.l'lr.u e, Adiet—
Nastus arandingcens, Sm. in Rees Cycl, xxiv, no, 1.

Peseriplion ; Cke. i, 104G,

Localily : Gujaral ¢ (Gamble) @ Dangs  (Waoldvoew).—Renkan @ Kanary
Caves (McCann AZ151, AZ1G1) ; Wida Range {Ryan 494! ) ; Vetora (Sabnis
332821 ) ; Western (3hats (Gamble).— Decean lzatpuri {Mchnu AZIS! } =
Karli [Gammic 161601 ) : Khandala, St. Xavier's Villa {McCann A224!,
A2251),—Kamara : Karwar (Hallberg & McCann A217 1) ; 3 miles from
H?lig;n Hn.llb-m'g & MeCann A 220 1).

‘ ¢ lodia, Rurma, Ceylon.—Often cultivated.
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106, OxyvrExaxTHERA, Munro; Cke. 11, 1047,
Species 16.—Malay Peainsuly, Sinm, lodia, tropical Africa.—2 g the
Bombay Prestdency.
I. Spikelets 1-flowered | stvle plabrous ST (PR o T 7 )
2. Spikelets 2-flowered ; stvle hairy .. e B O Slovksit,

. Munro in Trans.
dad. For, Man, in FL.
: Gamble Ind; Bam-
+Talbot For. Fl, Bombay
: 33 Troup Silvie. Ind. Trees il
i Rindvslanicies, Kure in Proe, As. Soc. Beng, 52,

1. Oxyiengnthera Ritchevl, wor
Linnp. Soe, 26 { 1863), 113.—0x!
Sylve [1873) coxxxiil, of Le. 'L Lo, Or;
bus (I696), 74, .65 : Brandis Iud, T
i {1918), - 571 Camus Bambusé
(1921, 1006, —Sekizaslacd
il (1873}, 252,

Why we m:
irom the syponyiy.

Deseription @ Cke, 1§, 1045,

Localify o Kowkare & Ghats [Talbot, Woodrow).— e -
Hill near Lopavia {(Woodrow) ; Satara Ghatzs {Br } 1. Mahableshwar
(Fagan) ; Poona District (Wrougbton) ; Ahmedna {Wilkins).—%
Cowntry @ {Ritchie 820),—Agwgra + N. Kanara (Woodrow) ; Wuaddermonie
(Talbor 8051, 252 1) ; Arbail Ghat (Talbot 906 1) ; Arbail (‘Talbot 2511, 857 1) 3
Grod { Lot a (Talbot 1.
Distridaiion : 3.

e the change from (3, wesosticma to Q. Rilckeyi is-evident

Sakhar-Pathar

2. Oxyicnanthera Stockzil, Mupro in Trans, Lien. See. sxvi (1868), 130,
Bedd. For. Man. in FL Syte. (1873), cexxxiii; G . Brit. Ind.. 75,
t. 66, ¢ in Hook. . F.B.1. vii, 403 ; Cke. ii, 1045 ; Talbot For. I'l. Bombay if.
570 ; Camus Les Bambusdes (1913), 140,

Description » Cke, #, 1048

Focalily : KRonkan ; (Stocks) —fecean ; Panchgani, planted (Woodrow).—
Kawara: Kompta, ealtivated [Talbot 2681, 35011) ; Karwar {(Talbot 8561} ;
eommonly cultivated along the coast ; rare in the Ghat forests of N. Kanara
{Talbot}.

Distribution : W, Peninsula, Tndo-China.

107, DESDROCALAMUS, Nees; Cke. i, 1045

Species 24, —Africa, Indo-Malaya, Philippines, China.
1. Stem-sheaths 7-30 cm. long ; leaves up to 25 by
3'cm.
2, Stemi-sheaths 50 cm. long, as broad at the
base ; leaves up to 50 by 10 cm. ... e 2v B piranlens.

1. Dsfrictux)

1. Dendrocalamus sirictus, Nees in Linngen 8 (183), 476; Mig. FL. Ind.
Fat. ii, 421 : Munro Monogr. 147 ; Bedd. Fi. Sylv, t. crexxv; Brandis Lod.
Treps 575 : Duthie Fodd. Grass. M. Ind. 71; Gamble Bawmb. Brit, Ind. 78,
t, 68, 60 of in Hook, f. B.B.L i, 404 ; Cke. ii, 149; Camus Les Bambusées
(1913}, 152 pl, 87, . B.—For synopyms see I". B.L vii, 44,

Fleseription : Cie. ii, 1040,

Locality » Sind : Junnar Hill {Buros !).—Gujferal 2 Janagad, Datar Hill,
Kathiawar {Chibher!) ; Panch Mahals (Woodrow).—Rhandesh @ To Torenmal
(McCann 97911): base of Toranmal {McCann A2211).—Aankan : Planted
(Woodrow).—fecean » Rocky hills (Gamble) ;  Karli {Gammie 16167 !) ;
{ianeshiklind Botanie Gardens (Patwardhon lj.—S5. M. Counfry : Dyadgi,
Dharwar Dist. [(Talbot 1).— Kenara : Karwar (Talbot 1) 3 Ambgaom (Talbot
1788 1) ; Dongi Nallah (‘Talbot 959 1).

Pisfribution : Todia, Java.

* 3. Dendrocalamus giganteus, Munro in Trans. Linp, Soc. xxvi (1868), 150 ;
Kure Ind. Forester 1, 346 : Gamble Pamb. Brit. Ind. 88, t. 76 «f. in. Hook. .
F.B.L. vii, 406 : Brandis Ind, Trees 678; Cke. ii, 1050 ; Camuos Les Bambustes
(1913), 159, pl. &5, {. A.—Sfambesa pigantea, Wall, Cab. Bot, Gard, Cale. 785
Lardeners' Chironicle pl. Sept. 15892,



T JOURNAL, BOMBAY NATURAL HIST. SOCIETY, 'ol, XXX

Legeriplion @ Stems 20=50 m. by 20-25 ¢m. o dinm,, branched above :
nodes hairy, internodes rather shorl, grev-green, young with waxy seurf ; walls
thin, Stem-sheaths 50 cm, long, us broad at the base, deciduous, thinly
strigose with golden hairs, top depressed ; blade 12-10 by 9 em., decurrent inta
glabrous, s, brown wavy auricles, narrowed obove i
a=12 em., stiff, black, margin serrate. Leaves np 1
cuspidiately acumionte, tips Swisted, voung

) by 10 cm,, oblong,
r-hairy beseatin, midril strong,
i ¥, i

Herves I pairs; with peflucid coross Dors, icle very larie, branchlels
slender, wved & heads up to 255 em. diam., 5 cm, aparl. Spikelets 12
mm. lo I, aoute, apinescent, puberulons, sometimes all Howering ;

Tuced with
striate 5 flowi
acumin

rhachi

imperfect glume, Iovolueral plume ovate,
glumes 3-G, thin, mocronate, many-perved,
te. Ovary ovoid and long style hairy ; stipma simple. Grain

HEY

hadry above,
L w - lodin { Tenasserim, Malay Peni g Mulacen,
Perak), Cochm-China,  Cultivated in gardens of In vlon Europe.

mucros lopnge
nens B, ilame
1 or depre
, plumoze.

oveid, beaked,

Bpecie

n.—Oae species in the Dombay Presideney ; not

mentioned by Ce

1. Telnostschyvam Wightil, Pedd. FL. Sylv.t. ccexxill, Forest Man, coxexiii
{erel. syn.) ¢ Gambls Bamb. Brit. [nd, 99 ¢, 87, o/ ie Hook. . .B.1. vii, 410 ;
Brandis Ind. T ] &5 Dambosées ( 1913), 163.

Lescriplion : Stem 3-6 m. by 2:5-3 em., semi-scandent ; branchés pendus
lous ; nodes narrowly ringed ; internodes bright green, rough above : walls
thin. Stem-sheaths 25-30 by 2'5-3 em., papery, hirsute with black-brown hairs,
top truncate, not adricled ; blade subulate, 12-17 ¢m., decurrent on the sheath;
ligule 25 mm. Leaves 13-40 cm. by 2°5-5 cm., oblong-lanceolate, acuminate,
tip scabrous, twisted, whitish and sparsely haicy beneath, mideib broad,
yellowish, nerves 6-7 pair, tessellats by glands ; sheath glabrouws ; ligule
parrow. Panicle lurge, with spiciform droopiog branchlets ; rhachis smooth,
slender ; rhachilla of spikele:s slender, flattened and concave below, thickened
and viliate above. Spikelets 12-25 mm. Involueral glume 1, ovate, mucro-
nate, 5-7-nerved, dorsally hirsute; flowering glumes 1or 2, mucronate,
nerved traasversely. Lodicules ovate, short-ciliate, 3-5-nerved. Ovary stalked,
depressed-globose, smooth, styvle included in the long beak of the ovary,
Girain stootly stalked, oveid, beaked, glabrous.

Locality ;' Ghats of N. Knnara.

Distribution :  Nilgiris, Anamalais, about 3,300-5,000 ft. altitude,

100, Ocuraxora, Thw., ; Cke. ii, 1050,

Species 11.—India, Ceylon, Malay Peninsula, Java, Madagasear.—Ounly one
spzcies in the Hombay Presidency.

L. Ochlandra Talbeti. Brandis Ind. Trees (1911), 681; Talbot For. FI,
Bombay ii (1911), 572 ; Cke. ii, 1050 ; Camus Les Bambusées (1913), 181,
Q. stridula, Woodr. Journ. Bom, Nat. Hist. Soc. xiil (1901), 442 (mon The.).

Oellandra Rheedii var. Sivapiriona, Gamble which Talbot 1L .} identifies
with Oehlandra Talbofi, hns been deseribod as a distinet species by Camus
under the name : Ocllandra Sivagiriang in Les Bambusdsg [IEIIS}, 151,

Descriplion : Che, ii, 1050,

ot short point 3 lignle,

e
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Locality : Auwarq ¢ Gersoppa Falls (Palbot 3628 !, McCann !} ; Katgal
(Talbot 35061, McCapo !} 7 Yellapore (Bell 1) mear Sulgeri (Bell 3357 1) ;
Dadmune (Talbot 1) § common throughoat the Kanara forests (McCann !) ;
Honavar, at Alanki [MeCann 1),

® Distrituiion ; Endemic in N, Kanara,

A ConrECTION,

Imvol. 82 (1827}, 27 we made 4 new combination Hewartlrig glabra,
Mr. Hubbard of Kew informs us that thiz combioetion is iovalid and gives
the following explanuation :

‘R, Brown describied the gents Alewarddeia in his Prodr. Fl. Nov,
Hell, 207 (1812}, He had two species A cowdressa and M. wncinala. "The
first, &, compresan, s accmnpanied by a deseriptive phrose of three svords,
then the letter J. désoting one of his specimens from Port Jacksod or that
neighbourhood (in Aunstralia}, followad by Aefidgeffia compresse, Linn, F
Suppl. 114 ; thus HMowardhiia compressa was really based on  RKeltboetlia
compresse, Linn, £, The Australian plant which K. Brown cited, was
fncorrectly identified by him with N, compressa, Linn, [ that together
with all the Australino material is referable to his Sewartheia wncinala,
Roltbocllic conmpressa, Linn, 1. was based on a plant collected In India:
our lodian specimens all agree with this speciinen and are all Sewardhria
compressa, (Linn, () R. Pr. We have no Indian material of HMewmariliric
fascicudata, (Lam.) Kunoth and those specimens identilied by Heoker in Flora

~of British India and by others as Keftbocllia compressa var, fascicelata, (Lam.)

Haek., are all typical Hemarthria compressa.  H. fascicilate, Kunth

iz based on Kotfbeellia fascicwlofa, Lam., a species originally deseribed

from North Africa and now konown to occur throughoul Alrica, in the Medi- .
= terranean rezion and in America.’ y

3 Our Hewmariliria glabra, therefore, muost be called Hemarihria compressa,
{Linn.£.) R, Br,

L il

= The species is known from Atghanist:m.' India, China and Indo-China.
The other species, ffemarthrie fascicwfafa, Kunth {xxxii__sma‘}_'],_ 25 of
y this geries) for which we had no locality, but which we included on the
£, authority of others, most be excluded, as it has not been observed In India. N
(7o be continued.) . -
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THE STUDY OFF INDIAN BIRDS
BY
Hucn WinsTLER, P.2.5., FL.5,
PART 111
(it plotes O, D, E and FJ)

(Continued from page 225 of this molume)

.\;nl'nit' EXTERXNAL CHARAUTERISTIS 4] IEIRIE S

After the feathers o

¥l IH'- ]J.'.l!-:' 5 ORne Of s ins

lentures. Inn thi
i il any rale, there
itions  than in the wing
correlated with the most in
fowed and its manner of aitai

NpOriand .:I'III L& i'l.-";.:!l LIOLLA

t, and they are cioseh

with examini
which all maod

The bhones of the bes
skall that to enumerate tl
the bunes of

: A s
v with the bones of the

ut the other 1s valuelegs while

Iate O

Importance in ¢ ification
to ecnumerate the lot is hardly worth while here, as any serious
student of the subject would need something far more exhaustive
than this paper. [ will content mysell with saying that full details
may be found in Proféssor Newton's valuable Dictionory of Birds
and proceed forthwith to enumerate the ovdinary external features
of the beal.

The beak, as we see it, consists of an upper and lower hall; the
former consists largely of the pre-maxillary and maxillary hones
and 15 often termed the maxilla. The lower hall is known as the
mandible.  In popular phraseology it is cusiomary to speak of the
two halves as the opper and lower mandibles.  Their point of
junction at the base is known as the gape and their culting edges
the commissure. The high central line of the upper mandible, often
marked by a ridge, is the culmen, (Plaic C, fig. 1.) The bare skin
which encloses the nostrils in birds-of-prey, owls, parrots aml
pigeons is the cere.  (Plate C) fig, 2.1 In the gulls a conspicuons
anigle appears on the lower surface of the lower mandible, marking
the junction of the two sides; this is known as the gonvs,

The horny covering moulded largely on the shape of the bones
and producing many of the conspicucus features of the bill s
known as the rhampotheca; it is akin to those other horny structures
the elaws, nails and spurs, and 1o the sedles on a bird's feet,

P Bealk and Hill sappear 1o me 1o bves synomvmons terms and 1 have sl them
as such without distinction of meaning.

I
i

Lo



Journ., Bombay Nab. Hist. Soc. Prate ©

.-"'".- - ’
" POLTY R o
-

MAX 1 LLA P BT g
"“_‘a:; GAPE

L
._'_,.r e
_‘_,___

[ MAMDI™LE
ComMMIAZURE

. Li—="The beak of a bird

Fic. 2,—Head of a Falcon to show the cere

Fic. 3.—The beak of a Sunbird enlarged to show serrations

' Beaks oF Brrps
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The horny covering of the bill as o rule forms a coherent sheath
separate for the two manchbdes,  Examine the decaving corpse of
i bird and vou will find that the whole of the beak, as we seé it,
slides off into the hand leaving the bones all exposed to view.
In soime groups of birds, however, such as the Gaonets and Cormor-
antz, in the Ostriches and Tiamous, and in that common Indian
bird the Night Heron (Nyclicorax nveticorax) the rhunpotheca
consists of separate horny pletes, and we have already scen in our
discus=ion of the ancesiry of birds that these plates are considered
to represent certain tvpes of repiilian scales on their corresponding
parts. To quote Professor Thompson :—*This iflustrates a frequent
prethod of svohifion—makine o new '.||-|||;__', in 1his case the sharp
edged horny bill, out of a very ald thing, in this case the scales
of the reptile's jaws’.

The development of

| rieinpothecn  in various  directions
provides the bird with its wis substitutes for teeth, a use that
is paralleled amongst the Turties and the Tortoises which have
the horny covering of their jaws similarly used to provide cutting
edoes.  Before proceeding lo examine the ways in which the
rhampofheca is so adapted one must recall the fact that teeth have
two main purposes. They not only cut off the food into appropriaice
portions but they also masticate it. The birds beak is used to
fulfil the first of these purposes and it does so most efficiently, but
it is very seldom used for actual mastication, That function is
provided for by the gizzard, the posterior portion of the stomach
which is unprovided with digestive glands and works mercly by
mechanical muscular eflort to prepare the food for the action of
the digestive secretions in the intestines; as is well-known, most
Lirds swallow a certain quantity of small stones and grit, which
mixes with the food in the gizzard, and ground together by the
action of the muscular wall further assists in its mastication. The
compound muscular stomach is & peculiarity of hirds,

The use of the horny covering of the beak as a substituie for
tecth is attained in several wavs,  The most universal is of course
that of the cutting edges of the lieak, a use so universal and obvious
that it need not be lingered over; it is present more or less even
when the following more interesting modifications are present.

Of these the most obvious is the lengthening and turning over
of the tip of the beak to form a piercing or tearing point.  This
form of beak is well known as the special characteristic of those
large and conspicuous groups, the Birds of Prey and Owls and
the Parrots. [t is interesting in this connection to notice two
points; first of all that the one group is flesh-cating and the other
vegetarian ; that is to say this type of beak has been evelved not
with reference 1o a particular class of food, but simply with reference
io food which needs a particular type of treatment—food that
annotl conveniently be swallowed whole, and food that is exceedingly
harel 10 tear to pieces.  Wateh @ hawk tearing up a small mammal
or bird and vou will see the immense muscular effort involved in
the process, and the splendid adaptation of the tool with which the
work is done; or watch a partot gnawing a brazil-nut and you will
see a similar perfection of the adaptation of an organ to its work.

W)
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The second point is that we see o perfect example of the funda-
mental Low thint h:‘l1]i|'.11'I|I'|' of form does not denote I'L'!:-'l.ﬁtm:-s!lip.
The two elasses of birds in guestion not nearly related in the
scheme of classilication ; they shar¢ a form of beal: found hardly
elsewliere in the whole world of birds, vet it denotes nothing more
than that both feed on food that ¢ imilar treatment 3 while

those foods themselves are inher W v different.
Even lnws are scldo The Lories share the
beale of 1] order yvet feed wirely on solt footlss

ers are able to fee hout this special
f beak: i limited to
A to it may be mel

f the Shrikes
accuslomed
C The
r small hirds
flesh-hooi:
y nature did not provide

NECeSSATY ;1-'.jnlh"l..
foad firmly whilsi
5 andl find 2 substitute.

leld w

hilst it is heing
1t the thorn-

her coroilary v

1 i 1
a h larder

storchousc or

18 ookl

sl it is not an Indian bird I cannot velvnin from mention-
hic case of the Ken (Nesior nolabilis), a large parrot found
in the Southern Island of New -Zealand. This parrot has been
provided with the typical hooked beak and its real food is of a
vegetahle nature as with all others of the Tamily. Yet with the
arrival of the colonists and the introduction of itheir sheep it has
discovered that a beak provided for thie learing and gnawing of
vegetable food is equally good for the tearing of flesh; it has
learnt to assault sheep and picking holes in their sides wounds the
intestines and canses death.  HMow far this action is the result
of deliberate intention and how lar the bird profits by the resulting
supply of meat is unknown to me; [ merely quote the case to
emphasize my previous assertion that the one type of beak suils
two very diflerent foods.  Whilst as a final reminder that similarity
uf form does not betoken relationship T would remark that in
the octopus a very similar type of beak has developed in response
o its predaceous habits,

Another form of modification of the horny sheath of the beak
te supply the lack of teeth consists in serrations along the commi-
sure, the cutting edges of the mandibles.  In their most undeveloped
form they consist of mere indentations along the edge; these may
consist of a single pair as in the Falcons, a mere reinforcement of
the tearing point of the beak, or even simply of a sinuous curve
(known technically as a ‘festoon'). In the Toucans the serrations
art more numerous.  In India we are more familiane with the ease
of the Flower- rs (Digide) and the Sun-birds (Cinnyrida),
though as both thuse families consists of tiny birds the line of close

gy
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serrations which oeeur on each of the four inner cilees of the heal
are very minuie and are more easily perceived by toueh than sigrhit,
L['.‘.n.- h_‘ a9k It 1% l.“l-"l!'l-l'l'lﬂl'l'}' assumed I]IEII these servations
are intended to secure o ficmer hold on the food; thoepeh i tha
15 the correct explanation it stll remaing o be shown why thiosa
two families alone requive it out of the greal body of Pacuirine
birds i India. The point requires investigation. That serrations
iy alten be intended w secure firmness ol grip will, T think, be
cledr to anyone who examines the tip of the bealk of a Litile Bittern
(rxebrynchus] in conncction with its food and manner of [eeding,
This type of serration, presumed (o be to secure o firmness of
|.,|'l|1, finds s maximum of development in that curious bird the
Ereter (Auhinga mclanogaster) which is perhaps one of the most
vapert swimmers and divers in the world, pursuing and catching
fish under water.  In this cuse the serrations have become a serigs
of fine needle-like points and these must be intended to secure the
grp of a very slippery and clusive prey tzht in its cwn element
by sheer superiority of movement.

Ca

The system of serrations finds however its most wonderful
tevelopment in another direction, when it becomes a sieve or strainer
tor birds that find their food in water or mud, that food being
usually of a minute character. As in the case of the Parrots

Birds of Prey the sieve has been developed in unrelated
vriers.

In this type of beak we find that the horny edges of the mandibles
have become not merely serrated, but the serrations are produced
o definite lamelle or plates, roughly speaking like the teeth of
4 comb. At the same time the toague has become a large and
Hiishy organ also fringed with horny processes. Tongue and beak
together form a most elaborate strainer. We are all familiar with
the characteristic habit of the domestic duck which ‘puddles iis
bimle’ incessantly in mud and water, and if we watch it carelully
we shall see that it is simply using this strainer to capture food,
the soft mud and water being put through the sieve leaving behind
i the mouth the required food. The degree of development of
this strainer varies in the whole of the duscres (Geese, Swans and
Ducks) and will be found correlated with their feeding habits.
It is least developed in the Geese which oblain most of their food
I grazing and its maximum development is in that common Indian
duck the Shoveller (Spatula clypeata) whose bill has been widened
and fattened o accommodate the tremendous combs of lamelle,
(Plate. D, fgz. 4). Small wonder is it that the Shoveller js of
smadl account amongst sportsmen who complain that it is found
in the dirticst of village ponds and that its flesh has a rank and
middy taste.  Nature has specialiscd the Shoveller 1o feed where
there is less competition from other ducks, and the VENY SUCCESS
cf his side-line has cut him off from many of the cleaner foods
that other ducks enjoy. How little importance in classification,
that is the expression of descent and relationship, are the most
conspicuous features and developments is most clearly shown in
this development of the beak as a sieve; for in addition to meeting
it ugain in other families, we find that it is not even universal
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amongst the limatide.  The Mergansers and Smews, which ocew
i winter in Nocthern India ace diving ducks which normally pursue
and catch fish umider water.  The serrations along the edge ol

their beaks have not become a sieve; they are developed into
sharp spikes, for all the world like teeth, directed backwards so
that there is little hope of eseape for any hish once caught o the
beak, =ave headlong down the gullet.

To return Lo the sieve: it is found again in otlicr forms in two
well-known Indian birds, the Flamingo (Phanicopterus) and the
Cipen-bill {dnastons), i cach case conngeted with vther remarkable
peculiaritics of structure—these last, duoe in all probability to the
fact that their possessors are long-legged Lirds and not like the
Inatidee close to the clement in which the sieve is cmployed.
(Plate D, G 5.

The edges of the beak of the Flamingo are well-Turnished wath
the sifting lamelle; in addition the two halves of the lower jaw
wre considerably enlarged so that the upper jaw closes into a wide
cavity; in other words the normal relationship and fitting of the
two jaws is practically reversed, a point which becomes intelligible
when 1t 15 understood that in ||.l.'1.|i.|3|:',:" the J.'Winli[ﬂllgn.l reverses the
usual position of the bill, assisted thereto by the fact that the whole
bilt is bent sharply downwards; in shert when the Flamingo feeds
its head is upside down, an attitude which allows the mud and
water to be sieved in spite of the extremely long neck and legs;
otherwise the long neck would have had to be of ungainly length
to secure the necessary proportion with the legs, to allow use of
the sieve.

In the Open-bill {Anaslomus oscilans) the sieve is in the shape
of a dense bruslh-like mass on the inside of the pre-maxillary region
of the upper mandible. The great peculiarity of the beak 15 how-
ever that the mandibles do not shut properly (lo speak popularly);
when the beak is closed there is a gap in the centre, as both
mandibles are curved.  There has been much speculation over the
meaning of this gap and it is usually said to be due to wear as
the bird feeds on molluses and breaks the shells with its beak.
I have not had sufficient opportunities of meeting this bird in
life to speak positively as to its feeding habits, but cannot help
wondering whether the old name of Shell-Ibis has unconsciously
affected the usual estimate of its food. Large molluses are un-
doubtedly eaten but the staple food must be conneeted with the
sieve, and | imagine that the open beak is comnected with the
unusual position of the sieve and is merely another device, like the
Flamingo's, to let a long-legged bird use its sieve in waler; that
the beak instead of being used parallel with the water, is plunged
in point downwards, the water being taken in through the zaps
and expelled through the sieve at the tip of the hill.  This would
still allow fresh water mollusea to be the principal food, as they
are abundant and minute. Many of cur members bave opportunitics
of watching the bird and should soon be able to settle the point.
1 make no apologies for doubting the established theories on the
point, remembering how it is only a vear or two since Major
Hingston with a little observation in the field settled the parallel
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F1c. 5.—Beak of the Flamingo reduced to § natural size F16. 6-B.—Rictal bristles of a Barbet (from above)
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mystery of the curious beak of the Seissorbill, which | shall presently
deseribe,

We found the be
ceveloped for sinmi
Janntidee and the Flamingo is found again in the ‘whale bone™ of
vertain whales; with it they strain the sea water for fhe minuic
croanisms that comprise their foad,

Finally there is another [orm of developnent of the beak which
may be considered as a substitute for some ol the uses of teeth,
I thiz pads and bosses of horoy stoucture are developed either on
the l'iLL"t‘:i. of the .l.r.'-.“illf?l'f.l‘rl'{'lf or mside the moath on the i‘:l!’ill!'.

The Hawtinch (Coceothranstes), for example; aceording 1o Pyeralt,
has on the horny sheath of the lower tmandible a paic of temid
ainst o large

ak of the Parrots and Birds of Prev had been
e uses by the Octopus. The sieve of ihe

swellings with serrmted surfoces and they work
cushion of similar structure boroe by the palate, the whole forming
a regular crushing and grinding mill,  The Hawlineh is a rare bird
in India, confined o the extreme north-west, but we have several
alliedd Grosbeaks (Mycerobus wind Perisosspiza) and even the Hitle
Munias ({Treloncha) whose conical heavy bills are intended jo crusl,
In the Grosbeaks we find developments at the gape which enable
these birds to crack wild cherrv-stones with the greatest ease, and
some idea of the tremendous foree exerted can be seen by a mere
inspection of the appropriate muscles.  These attain their greatest
development in the Spotted-winged Grosbeak [Mycerobas melaios-
anthus), the muscles covering the whole of the cranium and
even affecting the bony structure by the necessities of thew
attachment.

The presence of internal bosses and ridges is found alsa in the

farrot and this helps to account for the ease with which they open

the hardest nuis.  Examine any of our Indian Parrakeets and the
lower mandible will be found to ead in a transverse blunt edge,
which presses agamst a correspouding horny prominence of the
upper beak, behind its tearing hool ; whilst in various species of
the family this prominence is reinforced by transverse horny ridges,
like those of a file; these serve more than one purpose.  They help
to hold and to erush a nut or seed, and they are also used (o files
and sharpen the tip of the lower mandible, an action in which any
captive parrot may be frequently seen to indulge,

In an earlier chapter | have already cemphasised the fact tha
fiue teeth exist in no existing species of bird; and the so-called
‘eog-tooth’ has already been deseribed. It only remains therefore
to remark about the rhampotheca that it is capable of rencwal and
that it is not necessarily hard.

There is continual wear on a bird's beak, either in the normal
actions of feeding, or in some species like Woodpeckers and King-
fishers through the use of the beak as a tool. This wear 15 rein-
forced by constant growth, and carieus malformations of the beak
are common when wear has not kept pace with growth, especially
as a result of captivity. At Phillaur, Punjab, I shot a starling
{Sturnus sulgaris poltaratzskin) in which the beak had attained .
length of $1 mm., as compared with the normal length of zbout
30 mm., and more marked examples are found in every museum.
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Crossed and curved mandibles also occur, but they are naturally

nob commoenly seen, as their proscice must cause mortality,
Growth of the horn from the base of the beak aud wear from its

tip and edues serves as o substionte for the moutt of feathers and

repliban =cales, but coases of literal moult of the horny covering

o ovene,

In the Puftin (Fratercula arctica) amd several allicd species;, ns
i:i well |-i1','||'l.".'l'|.. 2 lax f"IL'I.l:‘i-II:I_'_;' ;||:5I|||'|||-||_|,-|]l of a |||'-|!:'|||_|_I|' |'_'|_|Eu|.j:|'1_"[[
sheith 1o the beak accompanied by horny excrescences above the
eves and at the gape is assumed in spring and moulied again in
autumn, while in one of the American DPelicans (Pelecanus eryth-
rothynclus) a triangular compressed horny excrescence is assumed
o the beal and moulted again alter the breeding season. Ii is
possible that some such cxample may be discovered amongst onr
Indian birds.

Belore leaving the subject of the rhampotheea. 1 may remark
that whereas it is normally hard, in some cases it mav be soft. This
t= usually about the area of the nostrils and produces the familiar

‘vere’ of parrots, owls and birds of prey (Plate C, fig. 2), and the
curiots tamid powdery-looking swelling of the nostrils of pigeons
and ves.  Oecasionally, however, almost the whole of the beak

soit, as m Lhe case of geese,

e is the name given to th

e angle of the mouth at the
won of the two mandibles, where a fold of tough skin
the limit of the opening. In adult birds it is not particularly
s but in the nestlings of nidicolons! birds it is usually
and conspicuous i not also curiously coloured and

whole subject of the mouths of nestling birds, for the
well as the gape may show conspicuous colours and
is a difficult one which is not yet fully understood.
Air. C. F. M. Swynnerton has attempted a study of the subject in
the case of the African birds (Ibis, 1916, p. 264 ¢f seq.) and it would
fre well if some of our keen bird-nesters would read this paper
and atlempt 1o carry on similar investigations in India. The usual
theory is that these markings are intended as a guide to the nest-
ling’s mouth in the dark interior of the nest, so that the parent
may quickly place the food in the right place. The necessity for
stch i guoide seems hard to undersiand when we know that the
parcnt has a keenness of sight sufficient to enable it Lo sccure an
unending supply of minule sceds and insects and their larvae and
eees.  Mr, Swynnerion is of opinion that these colours and mark-
g are more of -a warning and a deterrent to possible enemies,
though this seems equally hard te believe. That the gape should
he swollen and therelore conspicuous is easily explained by the
mere physical fact that it s the point of greatest weakness inoa
young bird's mouth, the point which, unless fortificd, might easily
be split by the continual entry of the parent’s beak with food.

P As opposed 1o, nidifugous birds which ' leave the nest os soon as they
are hatched, and are able to pick up thelr own food.

#
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Fia. 7-A.—Rictal bristles of Chartornis Fig. 7-H.—Rictul bristles of Charforais
(side view)

{from above)

BAs) H:ii:/

i
J_._,_,..--"'_'_';_:"-___‘ . L
\\J'_‘\-';L-_:—':" URoORMYAL
Os enTogLossuM

.

S

TAYROAYALS  or |
RYOID HORARS.

Fig, 8.—Bones of the Hyold apparatus

s WYOID
HOR NS

i e ——

. mm=

BALBED TP
T THE TorOUE

F1c. 9. —Head of a Woodpecker to show the position of the tongue

Beaxs or Birns

e
p
"
4



- o

THE STUDY OF [INOTAN BIRDS o]

That common and otherwise dull 1itle Bird, the White-tliroated
Muan 1 ."-_.-.'-'.':._'f:.r malaharicia) furnishes 1 :_:_--.:.'1.| 13__|5|||,I.'- ol mouth
markings, and might serve as a startmg point for an investigation

swhiale -\.:.|11_|--.'|'I.

e gape or rictus: naturally leads 1o mention of the etal

bristles, which to a greater or lesser exient [Finee the base of the
beak from culmen 1o the gape.  Thel

e development varies greatly,

it a5 a rale they ire most in insectiverous

ro In both the Nigl il the Flyeatchers
Mus fetr) | il b chase n sects on the i I i
usually s theie presence is intended to

catehing areq

woutht, an inferéince which seems irresistible
when ong op i

»enormons mouth of a Nighija

the bristles
plrpose s 00y
eating birds Ii

My own im

of the rietal
_ : - eyclashes are found
in vory fewy birds, and this VIEW receives confirmation .'_1:; the
case of the Bristled Grass-warbler (Chaiornis lacustelloides). The
Fauna remarks badly : *The genus Chaloriis is characterised by
laving  unfeathered lores with five exceptionally strong  rictal
bristles arranged in a wvertical row i front of 1he eve.” From the
gry skin one would never appreciate the fact which [ discovered
secidently in the field that these five bristies are set in a loose
moveable flap of skin—hence the Lare lores, for feathers wonld
ot be compatible with this movement—so that the five bristles move
on a1 hinge backwards and forwards, and when pressed back cover
the eve completely with a grating. The value of this to a small
hird which skulks perpetually in heavy grass must be obvious.
(Plate B, G Toa, & B

The nostrils of a bird exhibit much variation, both internally
amndl externally. There are two main types of postril known as the
mares imperviae and wares periie, according to the presence or
alisence of a complete vertical inler-nasal septwm, The seplum
or wall between the two nostrils may be composed of either ea riilage
or bone.  When the septum is present and complele the two
nostrils are entirely separate, forming the condition known as
tares impervice.  When the septum is incomplete the two nostrils
communicite with each other and arc nares pervie. The two
types of nostril appear to be somewhat capriciously distributed
amongst the natural orders; for instance to quote a well-known
example our Vultures in India (Vulturide) have nares inrperoia
while the other condition is found in the Vultures of the New
World (Catfiartide).

Externally the nostril may appear as a simple hole or slit, some-
times covered with a leathery operculum or valve, sometimes naked
and visible or sometimes eovered with a dense mat of feathers or
naral bristles.  In the Nightjars (Caprimulgide) each nastril is
produced into a short soft tube.  In the Petrels and Albatrosses
(Tubinares) each operculum forms u regular tube which may or
may not fuse with its counterpart in the middle line, and thereby

bristles les
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I)'l'ﬂllill.‘t'.‘- the appearince ol n H'|||;IL- tube { .’nn;_; 1he Lop of the l'I'IiH_u'H.
In the Gaonets (Swlida), on the other band the external nostril as

entirely elosed, the inoer openings of the nostril b i“;.'.' very large

andd  communicating Liiru'll_l.' mite the montli. e yvalue of this
arrangenen 1= '.'.u-l‘._\ -|::_;:_;L'~c|1-.| Ly v who has seen 1!||I|_- x'igunr
of the Gannet's dive in the "l\.ll,]!‘_:lll,"\-\.'_ of =seas; veb our Indian Paed
I‘;ill_-_"i:l"'\-l]l': |_i"|'-_'|'..' o dewcomelanpra)  dives as wi I without it.
Fhe reason for most of the variations in bird's nostrils is clearly
still unknown to us.  Birds as a elass are believed o have little

ar no sense of smell.
I.];\' Tiw RErHC al a |l;|'l.'| 1= |'||"||'|_1 :I_:I'I'il:l'n H1 Ill'l'!l.l' '||:-. the

maokhiheations of the beals, lt= structure 15 typieall

unilerstand, In .-..::I'_: the collective name of (he Flyoid
This

|'-|-:i!.;;-,_|'a'- '-.'li:l'|'l'|;l (RETS I':;|||'-1'1l.'|.'_ e of an ..||5'-|'|;, Tared”

ram -__i""--l-' IZ, hie 8} explains the arrangemont
| :

ceed only be explamed that the arrow-heinded ox e

bazizs of the tonoue proper shich we see on o -_|i‘-.-; i
¥ 1 1 al w Eok 0 il Is . 1 3 reirly
whinle Liyer urohval rests on Lhe Jrvnx ana s RR ST RUEH

Fivoud herns lie backwards under the hase of the =)

drparaius va
presetce or

deal i shape, prop

: : ; :
riain parts and is undoubiedly of

ine my remarks howeves Le B variations
i thi we Hself, without dissection, .
in hird's tongues are endless, hoth in form and

han in any other class of vertebrates. They are
can of taste or touch, but 1o
in the management of the food.
Ciannets (Suela) and the Cormorants
is a mere degenerate vestige and
Pveraft explains this by the fact that the fooad (fishes) is bulky antd
swallowed whole, and therefore a tongue of ordinary proportions
would merely be in the way. Unfortunately, however, for this
theory a similar condition of degeneracy is found in such widely
unrclated hirds as the Nightjars (Caprimulgas) and the true Storks
(Ciconia), whose food is the reverse of bulky, so that it is evident
that this explanation is not satisfactory. The smallness may be duc
to mere atrophy, Nature's usnal penalty for the disuse of an organ,
That the shape and size of the tongue is connected with the feed- :
ing habits, i some way or another, s clear from numberless
instances ; 1o quole 1 most suggestive one, we may take the case
of the Flamingo (Phanicopteris). Now the Flamingo is merely
an aberrant stork and the true storks have no tongue at all
1o speak of; vet we have already seen how the Flamingo feeds
not like a stork but like a dock, and has to that end a beak that
is in essentials a sieve like a duck’s beak. A duek’s tongue is
extremely thick and feshy, fitting the whole cavity of the beak and
fringed along its edges with fine horny or fleshy processes comple-
mentary o those of the beak.  So is the tongue in the Flamingo.
In the majority of birds the tongue is comparatively small, horny
at the tip and with the back armed with small pointed processes
dirccted towards the gullet.  The Tunction of these processes is
evidently to direct the food into the gullet. In the Birds of Prey

not S ‘..'I'I,'I'I‘. A5 an ore
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el the typic Parrots, whose beaks we found such perfectly

developed implements for handling difficult food the tongue becomes
thick  and Hesbiv, with the tip sometimes hollowed into a2 sort of
"|_'l.'ll.|. ||:1 III"I:III'n\.'i."I_'_: al ||:-|' [E!I SO s i hl. very |,r|,_-|i|'|'ih,';_‘-.'
connected with the holding of the food in pliwe for the Operations
of the beak, for we find it again in the heavy-beaked linches of the
Hawlinch and’ Grosheak tvpe which split strong sceds and fruits
by a mixture of skill and strength, while in the Crosshill it is known
te b connected with the extraction of seeds from the cone.

In the Lories, on the other hand, which feed on soft froit aned
pectar the tongue has become a regular brush and to it is due
thieir other name of Brush-tongued Parrors,

Lack of space prevents mention of more than two other imporiant
forms of tongue, and both these are extensile, s condition rare
amongst hirds as a whole; both are iL|::.5|1:::l:'i"-.' connecied with the
obtaining of food. !

In the Woodpeckers (Pici) the tongue is very long, thin and
pointed, and the bones of the Hyoid horns are similarly lengthened
1o such an extent that to accommodate them they have ro curl round
the base of the skull over the top of the head to the base of the
beak, lying just under the skin. (Plate E, fig. 9). The pointed tip
uf the tongue is coated with a sticky saliva furnished by two large
glands which lie near the basc of the tongue. The length of the
Hyoid horns forms a kind of spring which enables the tongue to be
extruded and retracted very rapidly and there is no doubt that this
sticky tongue is used for the capture of small insect food. How far
the tongue is used to draw food from burrows and crevices in trees,
and how far its maximum development will be found amongst those
Woodpeckers whose food consists chiefly of ants is a matter that
sull requires investigation. That a similar modification of tongue
is found in ant-cating mammals is suggestive, as also is its abscnce
in the sap-sucking Woodpeckers (Sphyropicus), of America whose
tongue {5 virt '.I:'J"_'L' made into a1 brush h:.' the short har-like processes
on each side near the tip. There is a good deal of difference in the
degree of development of the tongues of our large selection of
Indian Woodpeckers and it merits study in connection with their
varied habits.

In a farge number of birds the Iip of the tongue is h‘p]it inlo
several minute fronds, often =0 numerous as to become practically
a brush, and this development appears to be largely connected
with insect or semi-liquid foods.  In the Sunbirds (Nectarinida) it
is found in conjunction with a rolling up of the edges of the tongue
until it has become a regular tube, extensile and connected in some
wav with the extraction of food from flowers, whether nectar or
insects.  Careful fickd ohservations are badly needed on the feed-
ing habits of our Indian Sunbirds and | feel sure that they would
reveal a great deal of information in connection with the peculiar
structure of the beaks and tongues of this group and also of their
importance in the life historics of many Indian planis.

Before leaving the subject of the tongue I may emphasise the
point that it has no connection with a bird’s voice or song. They
are produced in the Syrinx or lower Larynx and the barbarous

6
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pracuiee of splitting o bird's tongue in order (o make it sing or
{allk Detter is therelore |.'I'.|.|11'|:l ]u.||;|_|_‘;|. sg. s is the Lucullan idea
of a dish of Nightingale's tongues, being sweeter for the song.
Il ‘-1"'-l.|.|| ‘1I.| Longies ol e 1I.1|..-.--\.'||5'|'_|_|.L'|h go 'q."'.'i.l]] £ .‘il:ll..'l.:-lill-
ised type of beak, which may be desenbed as a chisel, ‘This is
factorily, worked
| chisel are heére
kk rotten wouod
k is chipped ol, preparing

meant for cutting wood and it does so most sabis
as a chisel with incessant blows {for hammer
peeessacily combingd) or as a gouge.  With the
15 Cut away, holes are -.ll'l-.'l1l.-| and barl

for the specialised tongue to function as the food is laid bare
Most unusual perhaps ol all the beak i 'I'u g dresmstick. The
Pied Woodpeckers of the genus Dryobates, in particulas; d befinately
drum as un ootlet for sexual emotion, \I--'.n-h'.”-_-\_.‘ the beal. ragdly
with & quick succession of blows on a dead bough. ‘1he chiosen
Bouwgh 1s vsed agamn and again for the purpose and this drununng
uncoubiedly ‘_,-Ll.u'.

1s the tunction of 4 song and is its substitute.
inite Lypes of specialised beale [ouwnd m Indin
must be reckoned that ol the Hornbills |Bucerolida), with the
SUVie

et £ o
Amuongst the de

SpeCivs, {Plate F, Hg. 10}, There has been mucy
sprcalalion as to the purpose of this cusgue '.,:.--Lh I Cul open, 1s
k i [ 3

found to consist not of solid horn but of a mass of bony props and
tissues with numberless open cells between them, Now an
wation of the whole structure clearity shiows that 1t 15 in the
sen thait the casque
titude the bird
-i'. ILs Cascue nas neves been ex ted,  From
: { captive Hornbills [ feel sure that the whole
beak is used lterally as a pickaxe or adze and that the casque 15
merely a means of absorbing the resultant heavy shocks and so
preventing injury to the brain.  That the Hornlalls throw most of
tlheir food in the air and caich it before they swallow i1s merely
result of the fact that the beak has been specialised to form a heavy
tool and so is inconvenient for the lighter work of directing food up
s length.

These general aspects and lines of development of the beak which
we have been considering arc all connected with its primary use
in connection with food: It must be remembered, however, that
the beak has a secondary and indirect function. It has to take
the place of the hand.

A very few birds arc able to use the loot o a limited extent as
a hand. This ability is most marked amongst the Parrots and
Parrakects who habitually hold the food up in one foot while it is
being eaten. [ believe that very oceasionally some of the Owls
and Shrikes may do the same Lhmg but wvery few birds even attain
o the fairly obvious method of holding food on to a perch with
the feet and pecking at it down in that position.

Using the foot to carry food or nest n'-.ttl:rml is almost equally
rare. The birds of prey, diurnal and nocturnal habitually carry
food or sticks in their talons and one or two of them even use one
foot to carry the Tood to the beak in flight (though they have not
attained the parrot's gift of deing this when perched). The most
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natire of 4 shock absoerb hur, and the behiel has o
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Fic. 10.—The easque of the Hornbill
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Famliar example of this is the common Parial Kite (Milows m,

."'-"-.--"-Jl] whio |.l.'|.'i.|:-i iI'I !I.Iill-:lil. |l'.|ir|_l' Igrmenls I':'r'||:| |].-|- Inl:li'l
held i the foot which 1= steetched Torward (o micey the beale.  The
Hobhy (Falco subbuteo) is said to do the same thing but 1 have
personally seen it o so, though | have had miny opporiunities

I observing the species
Twice | have seen o House Crow (Corvus splendens) carey o stici
sped in both feet, but the awkwardness with which it did so,
legrs hanging low below the body, confirmed the unusualness
of e aet.  The manner in which the Woodeock (Scofapax

fic '-ru':' ||'i!=I"']"'-'|'-"~ 1S AOLnNE Ill."."'.'.ll.'1' Ins ]IIi;_:.I"-" |Iil*- ol len 1||-|_~||

tleseribed,

Vith a few exceptions of this type, the beak has te do all the
functions of the hand in hirds. It carrics the nest materisels and
builds the nest, ofien a1 piccé of most intricat workmanship; i
" carrics the food to the voung and cleans our their excreta @ it preens
the feathers; it 1s | OrE s v ol rill.:.- other
natural orders possess and y the hand.
Dependi as ces on I Labitz for itz form the heak
cxhibits 1 e or o sexual dimorphism. The classic example af
sexual dimorphism in the bealk is that of the Huia-hird (Helarolocha
aculivostris) of New Zealand. In this species the beak of the male i3
short and but slichtly curved, while that of the female is rather
more than twice as long and much decurved. These birds live on
wood-horing grubs and it is believed that the male reaches these
- by chiselling away the rotten wood while the female probes for

and extracts those ensconced in the sounder portions of wood. too
hard for the male's method of attack, We have no such example
of dimorphism amongst Indian birds so far as form is concerned.
A moderate degree of sexual dunorphism in the colour of the beak
is common, and a scasonal dimorphism of colour is often found,
as for instance in the Sparrows (Passer).

This eompletes our general review of the beak and its attribates.
It will, however, be of interest to remarck on a léew of the other
very highly specialised beaks that we meet with in the rich Indian
avilauna.

One of the most obvious ways for a beak 1o attain specialisation
is in the direction of length and slenderness to enable the owner
to extract food from a hiding place, whether in a crevice amongsi
stones or bark, from the interior of a flower, or from mud or
water. To this end the beak has to be used either as a forceps
or a probe, the former being, far the commoner use. In such
i beak a curve 15 of distinct uiility as it saves the neck from the
extra contortions and strain which would be necessary when the
food was found in all but the most straightforward positions. In the
majority of cases therefore a long thin beak has also a downward
curve ; a Sunbird, a Tree-Creeper and the Curlew are instances which
readily oecur to the mind—occasionally however the carve is up-
wards, though this is rare, and it is confined to long-legped water-
Ivirds such as the Greenshank or the Avocet which take their food
from soft mud and water. The probing type of beak on the other
hand is hest straight.
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The Godwits (Leorosa) and the “\'|:i|_t|, 5 |Cupella) afford the best
cxamples of the use of the beak as a probe.  Its development is
highest 1n the Snipoes and Woodcocks where there are seéveral

n with the tip of the beak
e Marnished with an extremely  sensitive arrangement of sensory
nerves,  To auote from Yarrell ; *The end of the beak of the Hﬂ-lpl:\
the bird is alive, or if recently killed, is smooth, soft ancd
i 15118 i afterwards 1
apper mandible
, or cuticle may be
1 presents nUMerous

modifications of mportance.. To beg

| e fane protection,
EX [HINS10N0 of minute portions of nerves '~i'—|"'|"““"'l
and the end of the

branches of the hfth g

Lill heronies B COHSe end of this 2 avision, a- dehecate argan
f touch, to assist these birds when boring for their food in soft

T fd extremity of the ; PSS such o
LR P if as to enable these & 1o cetect l.|'|k.'-lr prey

nstant it comes in contact with it althoush placed bevond

il the H"lilll' sliculcd be aware
that there is food down in the ground ap the end of its beak; it
involved ".'.'l.l1'||.11 e very
ke had to open forils whaole with the
ting the mass of sure sunding spil. A md chanism

[t is not, however, sufficien

has to seize that lood and the cifor

. i il
great if the be

implication of =i
has been involved whereby only the tip of the beak 15 opencd
sufficiently wide to grasp the food. The mechanizm 15 simple, and
is thus described by Pyeraft: ‘The beak of the Snipe is formed
by the clongation of the |s.:'{-||'|;-.xi||:'|, and the extension lorwards
of the naral fossa to within a short distance of the tip of the beak.
Thus is formed an upper and a lower pair of lateral rods of great
slenderness and elasticity. By the contraction of musclis attached
to the guadrate bones the pair of inferior bars are throst forwards,
and this results in forcing the tip of the beak upwards. The
relaxation of the muscle Lrings the curled up tip down again so
=5 to close on the worm and hold it securely until brought to the
surface.’ Some idea of the perfection of this mechanism is gainer
fom Mr F. Norwood's statement, made on ohservation of 2
captive Woodeock, that ‘the flexibility of the upper mandible of
the bill was so great that it more resembled the writhings of o
worm than a beak.’

So highly important are these specialisations in the economy of
the Snipes and Woodeocks that the apertures of their cars have
<hifted from the normal position forwards to in front and below
the eve, that is near the hase of the beak: and it is clear that this
ie in order 1o reinforee the sense of touch with the sense of hearing
while the long beak probes for its subterrancan foad. (Plaie TP,
fig 11). TN is interesting to remark that anather bird which feeds
chiefly on earth worms—though it is not Indian and belongs to
# very different order to the Snipe—has not its ear but its nostril

' Yarrell, ‘Britich Birds', 4th edition. Vol, IT1, p. 346,
24 History of Birds', p. 414
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entirely ghifted 1o aid i the for its prey. In the Kiwi or
Vptervx of New Zealand the 1l 15 ol 1]n 1!|: of the long Bill
The wse of o long beak as a furceps is so obvious and straights
forward ad so common that T need not labour examples of it
Bur it iz well 1o remark on the extreme example of it which we
meel with amongst Indian birds, in the Slender-billed Scimitar-
[Xipl itinris), (Plate F, fig. 12). A plance
1 .'||_'. E||',|-.‘_|'_|I-1I|.| '-.-..|: xh T |!-:*-|r|'|||||:.'Ii||I|:|I|' ]ulsl.:ij!:_\_:' ::.izl: ~'|r
the beak in ihis species; one of the most marked amenpst all
e 1y I'I‘:H. '|I- OUur sname Wi |'-,|'.-:' Ly ;’|_1|r|'|:,l L -I;.:j:1||';l|.|.|."|'
of the reason for this extreme speecinlisation in one member of the
large wroup of Babblers and Laughing-Thrushes,  There must

Ealibsfer '.|.|I"."-'-. sl

« some particular reason for it connected with some special feeding
habit aned 1T would hazard the guess that the bird leeds particulacly

SOETI *-iF:ll.l.'i"ll Nowweer anid E-- e moedsans ol .I'\-\. ].1-r|-|='i-~."|1lii'll1, [ can
habits cxcept that Mencertzharen (Ihis,
ling a pair used to vist a
probe the flowers.
CITipar: lemgth of bhills occur amaongst
birds "' the New II.'.L,-Iu d, but their long bills cannol
g s ol the forceps type; they serve more as sheaths
lor the ll1|.11'|"‘ tongue ithrough which feod appears to be largely
talen by suction.

In a few birds the beak may serve the purposes both of a probe
and a foreeps, and af this type the Hoopos ([Tpupa epops) may well
serve as an illustration. It is equally skillul at extracting grubs
from the interior of the ecarth or picking beetles from its surface.

Breadth of bill is another method of attaining specialisation and
there are various devices by which breadth is atfained without
too greal a weight which would disturh the balance of the bird.
A '|J|r-\r! bill is generally not broad for ils whole ]l_nwlh A very
broad gape with the bill tapering rapidly to the point is the normal
way in which undue weight is avoided; and as we have remarked
ahove the [ringing of the gape with long rictal bristles doubles
the breadth without increasing its weight. A beak of this type
15 the obvious instrument for the capture of living insects and
we sec it in several totallv unrelated families, such as Flycaichers,
Swallows, Swilts and Nightjars, its perfection of development
occurring in the last named (Caprimulgide). There are two special
points of interest however.  This tvpe of beak carries the obvions
corollary that the captured insect must pass straight inte the gullet
and therefore the food must consist of insects which are unprotected
with stings and such as are easily swallowed, A Swift therefore
dees not caplure bees, and butterflics are fairly immune from these
types of inscet feeding birds for the simple reason that their Jarge
wings would prove rather a stumbling block to rapid feeding methods.

It will be remarked that the Bee-eaters (Meropida) which habit-
ually eatch bees and wasps on the witg bave the wide gullet
protected by a long sharp pointed beak ; the insect is captured in
the point of the beak and rendered innocuous before it is swallowed,
Specialisation seldom affects only one part of an organism.  Short-
ness of beak appears to be a necessity for the speed and dexterity

no note on its Tecdinge
p. BTE) remarked
! otton-tree In '.:I-.
The mMOSt  extrenis

the Humming
1 arcle
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11-:[11i||'-i to calch ansects on the wing. The Bee-eater's bill has
lengrthencd 1o let it calch the more dangerons insccts; its central
iail feathers have '|-:|.]|r1|'|irn|.‘l1r_~1l\' lengthened 1o restore the balanee
of Might.

In this specinlisation of the Bre-ealers we see @ g’UDEI EX!II’I’I[’!'L‘
of the imporiant fact that variation 158 a2 means Ly which Nature
minimises the r.-.:nlhnﬁ-‘irun amongst hirds. The Bec-eater is able
to use a source of food anavailable to other inscctivorous birds

i the

A wid of attaining breadih of bill without weight is
to br tip of the beak and ledve the base normal; but this
Can o done where the food is of a minute character and the

breadih of heak is required to attain quantity rather than size,
The most Tnmiline example of this type of beak is found in the
Spoonhbill and we find it again in that rare
Plover | \ which has a place in the Indion
1 : is associated with a very CUrions
. vird wades guickly through the water with
its rieck stretched out and the beal half immersed, turning from
side to side with o regular sweoping action like o man scything
orass, so that the benls is poassed sidewnys through the water,
There is nothing on record about the use of the heak in the Plover,

Actual comys ive breadith of hill is rare amongst birds.  Under
this head 1T should include forms Tlike the Whale-billed Storl:
{ Balreniceps rex), but there is no really outstanding Indian example,
thougl the Broadhbills {Ewrvlainil approach to it

Finally the offcet of breadth may be altained by elasticity,

The Pelicans (Pelecanus) and the Cormorants {(Phalocrocorax),
for instance, possess hills which cannot be considered as unduly
wide in proportion o the size of their owners. Yet there is such
clasticity in the bones of their lower mandibles and in their gular
pouches that they are able te swallow fishes out of all proportion
to the apparent size of their hills and gullets, while the lower
mandibles and gular skin of the Pelican siretch into a regular
fishing net.

Space will only permit of my deseribing two more specialisations
in detail, namely those of the Crosshill and the Scissor-hill. ‘

The Crosshill (Loxia cursirostra) is a widely spread finch which
is represented in the pine forests of the Himalayvas by a local race
L. e. himalayaua).  This bird may be described as parasitic on
varions species of coniler on the secds of which it feeds, and its
movements are in consequence irregular beyond the movements
of most birds, degending on the seeding of the forest trees over
immense arcas. s a substitute the pips of apples are also eaten.

To extract the seeds from their cones the Crossbill’s beak has L
hecome so specialised that the bird canuot normally exist where
this food is not obtainable. As indicated by the name the tips
of the two mandibles cross each other, and thus are widely Separ-
ated when the heak is closed.  The upper mandible crosses to the
right or left of the lower mandible in different individuals. (Plate
fig. 13). The action and use of this curious modification was first
fully studied and described by Yarrell with a wealth of anato
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detiil. | may quote Professor Newton's less technical summury o
the process : “ln the Crosshills the articulation of the mandible. wo
the quadrate bone is such as o allow of a very considerable amount
o datersl play, and by a parteular arrungement of the muscles
which move the former, it comes to pass that as soon as the bird
opens ils mouth the point of the mandible is brought immediately
opposite to that of the maxilla (which itself is moveable vertically)
mstead of crossing or overlapping it—the usual pesition when the
tiouth is closed. The two points thus meeting, the bill is inserted
between the scales or into the cone, but on opening the mouth
still more widely, the kteral motion of the mandible is once more
brought to bear with greal lorce to wrench aside the portion of the
fruit attacked, and then the action of the tongue completes the
operation, which is so rapidly performed as to dely serutiny, exCepl
on very close mspection.” The tip of the tongue ends in a horny
scoop and while the two mandibles hold the scales of the conc
apart the spoon-like tip of the tongue is mserted under the seed
and loosens it 1o drop into the mouth.

The Crosshill is a most wonderful climber and uses its bill for
chmbing just like a parrot, so that it is able to attack the cones
in any position on a bough. | have always seen them thus feeding
on the cone still awtached to the tree, but it is said also to cut
cones off and hold them with one foot supported against its perch,
in a manner which | have already noted as rare amongst birds.

The nesting Crosshill has a perfectly normal finch-bill and the
peculiar curvature of the tips of the mandibles only commences
about the time of fledging.

There is a pleasing medieval German legend which attributes
the bird’s beak 1o its efforts to pull the nails from the Cross at the
Crueifixion, while its colour is due to the blood that then stained
its plumage,

The Scissor-bill (Rhynchops albicollis), is an aberrant Tern.
It breeds with the Terns on the sandbanks of the larger Indian
rivers; its eggs are similar to theirs. In plumage it greatly
resembles them, and its young are similar 1o those of typical Terns.
Yet in the adult there is one of the most curious specialisations
af the beak found in the whole of the order Aves; and this s
correlated with a peculiar and unique method of feeding, which has
in turn affected the bird's flight and wings. The wings of the
Scissor-bill have lost the perfect proportions of those of the true
Terns and the flight is heavy and laboured in contrast to the dainty
evolutions and swiltness of speed which have gained for the family TP
the popular name of Sea Swallows. '

Both mandibles are deep and greatly compressed from the gape
forwards to the thickness almost of two knife blades; the maxilla -
ur upper mandible is shorter than the lower and is eapable of much £
vertical movement, _ LN ity

The reason for the shape of this curious organ is soon appareni i
s one cannot watch a party of Skimmers (as they are al 1
on the wing for long without seeing it in use. Singlv or i
of ten to twenty birds they fly slowly backwards a
the surface of the water, as if they were ploughing
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portion of the lower mandible cutting through the water with
searcely o ripple to mank its progress, so thin is the knife-blade,
The older writers :-|!-|.'|":|!.';1|'|‘ N :;:-lrl‘; deal on the ”1:‘.‘I1IIH'IH' of this
action, amd with their frequent bins to theory as opposed 1o obser-
vation even m one mstance decided that the bicd found a mere
[s=stimation m |ii'-'-ill_|'||_||;_1 Lhi |_:-'|;|_1_"|| sittrface of the water. But the
Bivd is eatching fish. It skims with the beak wide open in shallow

wide
water, E'.u' |l'-"'.'n.'\'|' mandible cutting the water, the upper elear ol
it |

surface; a small ish strikes the razor cdge and rons up the
meline and the j'lu'_-'. close swiftly on it, i:i_u!ll;ni_:' it fiemly in three
utting u| e for an examination of the bealk shows that the two
mandibles .]..a.- togetlier in the same [oshion as cieling jron.
The fish is then swallowed head foremost and if the bird's gizzard
is opened the fishes will be found qli packed neatly within, lying
parallel like sardines m a tin.,  The hAsh thus e |J|luzu| r¢ all of
course of small size.

It remains Lo sum up the result of our study of the bird's beals,
and 1 think it will be found that certain points SINErEs which haold
good not only in respect to the structure of the beak but as generil
natural laws.

The structure of the beak, whether in shape or size or unusual-
ness of [eature is usually closely correlated with the food of the
specics. It is not therefore a very good guide to relationship
classification. For, when we find two species with very similar
bealks f.omay mean nothing more than that their beaks are similar
as the result not of relationship but of ‘convergence’. That is to
say  the similarity of beak may 'have been attained through
similarity of food; or the actual foods may be entirely different
but a similarity of needs in dealing with it may have produced
superficially the same structure.

On the other hand closely related species may have developed
very different beaks.  This may be due to the very different foods
available in the different areas that they inhabit; or it may be due
to the need of eliminaling competition in one area which they share
a3 a habital.

Adaptations may reach o very high degree of specialisation, in
which case they postulate the presence of a special dict or manner
of ohtaining it. The species that attain to them are usually not
to be considered as very vigorous or likely to survive in the struggle
for existence. For the attainment of high specialisation may mean
a shirking of competition for the ordinary standard foods, aned its
presence might mean extinction if the special source of food were
to fail from any eause,

The maost Iughh spegialised forms of beak appear at a compari-
tively late stage in the rlt.'ulnpnunl of an individual, an indication
of their recent development in the 'species and an additional reminder
of the fact that the superficial structure of a beak is of little value
in classification.

Finally the structure of the heak needs to be considered in elose
Tl'ﬂlll‘.}n!rhlp with that of the tongrue, and it may also need to be
accompanied with special modifications in the digestive apparatus.

(To be continued)
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FLOWERLESS PLANTS

M. Rommwson, wA. (T.01.), AT, SCL. TRIE.. CAM.

THE Fuscr
(With one colonred and five black and white plates)

(Continued from page 575 of. this wolume)

Fungi are probably the widest known of the Cryptogamic
fants, and have vs attracted popular attention and appealed
to the popular imagination. The old names given to many of
ilhem, soch as toadstool, mushroom, pulf-ball, ink-cap, lawyer's
wigr, horo-of-plenty, fairy elub, stink-horn and dry (o rot, to mention
.only a few, bear witness to the fact that theéy must have been
familiar to the old country folk, and were known in the same way
as were the wild Mlowers of the fields and hedgerows, which often
have such delightfully descriptive names.

Their wide range of habitat, and almost universal distribution
render them familiar objects everywhere: and it is an interesting:
fact that the same species are found in many dilferent parts of the
world, eccurring in all kinds of different localities: the common
English mushroom (Agaricus campestris) for instance, has been
found in India at sea level, where the mean annual temperature is
#3° and also at an altitude of 7,000 feet and over, with a mean
annual temperature of 579, Several other species also found in
England have been found in these places, as well as in other distant
parts of the world, such as Australian and America.

There is one characteristic which is common to all fungi, and
which distinguishes this group from all other groups of plants.
No fungus plant cver contains any chlorophyll, the green colouring
matter found throughout the plant world. The importance and
use of chlorophyll to a plant was deseribed in a previous article,
and lies in the fact that in its presence, the plant can obtain carbon
dioxide from the air, and under the influence of sunlight, ean
manuflacture it into other subsiances necessary to the growth of
the plant. In the absence of chlorophyll, this photosynthetic process
cannot take place, and plants that lack it. like the fungi, must
therefore obtain their carbon material from other sources; either
from other living plants, which already contain it, or from dead
or decaying plant or animal matter. Those that choose Tiving
piants are known as parasiles; while those that prefer dead and
decaying organic matter are known as saprophytes.

7
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DEVELOPMENT OF SPORES TN ABCOMYCETES AHD BASIDIOMYCETES,

1. An ascus containing 8 sporea,

2, Fructification or cup of Pezizn, an ascomycetes,

4. Bection thropgh eup showing asci on inner surface,

4. Section through part of enp, nsei and parnphyses, with tangled hyphae bolow.

5, A basidium with two spores.

B, Froetification of a basidiomveete.

7. Section through same showing plates or gills which bear spores,

8. Tangential section through upper part of G, showing gills bearing basidin and
Fpores on edges.

Seetion through one gill showing centre part of tangled hyphe, basidia and
paraphyses on edges.

10, Fructification of a basidiomyeete with holes or pores in under surlace.

11. Section of under surface.

12, Section of one pore showing basidia lining inner walls,

Figs. 1, 4, &, ¢ and 12=very Lichly magnified, Fign, 2, 5 and 11=slightly moagoifis,
Figa, & fand 160=7 nataral size,
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lriiUI'L‘ Lliat CIIL TS TS and can be seen Il r||:.1'|'|i|.|r|'| iy FIATE ]
renbitin i this condition for a long time wntl favourable conditions
arise for the production ol sparophores, which arise on the mycelium
s little swellimgs Tormed of masses of di asely conglomerated hyphae
Himilely devetopang imle sbrugctures ol u:-?_;".} 1r:lr|]:|r}: character.
bhe structure ol the sporophore dilers very  widely in different
il the classilication o l:.!'l..':--.--l|'|:-~:I Pammalies  and gn_'lu_'!'u
based on tus.  There are three main divisions, but we are only
serned with the one that contuins the larger fungi and which is

wided inte two main orders, the dscomyeetes and the Basidiopy-

Live dscomyccles.—In the dscomyeetes Lthe spores are enclosed

a -sac-like spore case which s called an ascus. LEach ascus
contains cither four or vight spores, und when highly magnificed
uppei (LAl b L) The asci are grouped together
with stertle bairs which are known as ‘paraphyses’ on the inner
surface of a more or less open eup or disc-like fructification (P LL

chily coloured and
pretyy, and can usualiy be found on tree trunks, and
twigs and branches in any wood or forest. A seclion through
ne of the cups of the genus Peziza is shown (PL 11, fhigs. 3 and
L) In ancther group, the Tuberaccew, the usci are completely
enclosed in more or less spherical or tuber-like fructifications which
are always subterranean.  These are the famous cdible fruflles
chiclly found in the South of France and the West of England.

The Basidiomyceles.—In this ordér the spores are not enclosed
in a spore case, but are borne free, two or four together on the end
oi a club-shaped structure known as a ‘basidium’. A very highly
magnified basidivm bearing  spores is shown,  (PL I, Gg. 5.)
There are two divisions of the Besidionyceles, the Gasicromyceles
and the flymenomnyecles.

In the Gasteremyceles the basidia are borne inside a closed {ructi-
bcation which bursts or splits or simply rots away liberating a
ctoud of spores when ripe. In this sub-order are the putl-balls,
earth balls and a [cw other gencera. (Plate 1), In the Hymenony-
cotes the basidia are not enclosed bul are freely exposed to the
air, and are borne on a special layer known as the ‘hymenium'
uit hymeniad layer, which may spread all over the sporophore; or
ruay be confined 1o certain portions such as the underside of the cap
of & mushroom or the inside of numercus small holes or pores where
it gets a certain amount of protection.  (Plate 11, figs. 5-12.)

The Basidiomyceles contuin by far the largest number of species,
and include all the larger and better known fungi, so we will take
the two sub-orders in a little more detail.

The Gasteromycetes.—The fungi in this sub-order produce their
spores on basidia, in a more or less spherical or nodular structure,
which is covered with a rather thick outer skin called the ‘peridium’.
The peridium only ruptures or decays to liberate the spores when
they are quite ripe. There are five families or natural orders
included in the Gastéromycetes.

l. The Hymenogastraceer or False Trulfles.—These rescmble
the true Truffies, which belong o the Ascomycetes, in being

als S0V
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3. The Sclerederiucene or Earth-balls.—The lungi in tins orde

Spores. structuwre looks exactly like a Dny nest with

very much resembie the Pull balls of tiie pext order, but are usoally
darker in colour and generally have a rough and warly outes
surface. Some of them contain 4 substance which gives a yellow
cye when dissolved in waler, and are still used in the South ol
France for the dye. The spore mass does not split up and become
powdery when ripe. .

4. The Lycoperducea including the Pulf-balls and Harth-stars
(Plate IIl, figs. 1-9).—This order includes the familiar Pull-balls
which are distinguished from the Earth-balls by the fact that when
ripe the spores form a grevish or greenish powdery mass. The
i 1 smooth and shiny and a light cicam colour,
* resembling white kid, and some of the fruciiications grow lo an

enormous size. The bixr white giany pult ball may be found of
any size up to twelve inches in diameter but much larger specimens
have been recorded, When young the whole of the inside is a sofi
white spongy mass, and if gathered in this condition, cut in slices
and fried, it is said o be delicious to cat.

The Earth-stars resemble the Puff-balls in their early stages, but
here the peridium consists of two or three layers. The outer Jayer
sphits into five or six regular segments, and turns backwards, and
remains spread out on the earth like a star. At the centre of the
star is a little globular body usually of a delicate slate grey colour,
cometimes sessile but sometimes borne aloft on a little slender stalk.
The top is peaked and marked with curved striations, as though
one had twisted it.  This curicus and beautiful little Tungus is
silustrated in PLoIHL, figs, 10 and 11, Another species found in
pine woods was much larger, being about five inches across when
expanded, and having thick fleshy segments of a deep orange
yellow, while the centre was dark reddish brown; so that the whele
thing rather resembled a sun-Aower lying on the ground.

5. The Phalloides or Stink-horn Fungi.—These fungi as their
name implics are characterized by a highly foetid odour when ripe.
The sporophore wlhen young is ovoid and covered with a whitish
peridium the whole resembling an egg partially buried in the ground.
When ripe the peridium ruptures and the spore mass which is
enveloped in a glutinous evil smelling substance is borne up on
a long stalk, which grows with great rapidity, as much as four
juches in an hour and a hall having been observed.

pesidiuny is generally
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EOME TYPES OF GASTEROMYCETES,

A young pull ball, :

Section thropgh same—spore walls pure white.

Older stage of same—outer skin rots away.

Section through older stage—spore mass deap purple.

A young puff ball—another species.

Bection throngh same. s . 5

Older stage of same—onter skin splits at definite opening.

Section through same—spore mass dark olive brown,

Young stage of Geaster or Earth star.

Later stage of same—outer peridium split and turned
back forming o star.

Giant pufl ball.

Flgn. 1-10=7 natural size. Fue. 11—2 natural size,
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DEVELOPMENT OF SPOROPHORE OF AN AGARIC, AND SECTIONS
SHOWING METHOD OF INSERTION OF GILLS.

Young fructification,

Section through same —showing volva (vv.) intact and rodimentary gills (g.).

Later stage—volva just ruptured —showing differentiation of pileus {p.) and -
stem (s.}.

Beetion through slightly later stage —showing gills (g.) still eovered by veil (vL.).

Section through mature sporophore (p.) expanded, vl. has ruptured, exposing
gills and forming ring (r.) on the stem.

Gills, adoexed.

Gills, adnate.

Gills, decurront,

Gills, free,

(3ille, remote.
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The Hymenomyccles.—In this sub-order, the basidia are borne

Ll i surbace known as the hymeniom which is not enclosed
HY 31 o CovEring, exeept in a very young stage of the sporophore,

but is freely exposed to the awr belore the spores are ripe. The
! cnium may spread over the whole surface of the sporophore,

fined o the under surface, where iU covers project-
ug teeth, or S PEST
12¥5. '.L'-|'_'j ur L'i:'bt!_- both siles of a {folded l.‘nlil.ll..' I ._‘II “'1 11,
Ls, 6-8). A pumber of natural erders are distinguished by the
manner m which the hymeniun s borne. The spuorophore itsell
shows great variety of structure; the simplest form, which is usually

or it may be ot
lines the inside  of small holes or por

found in the pore-bearing, or tecth-bearing fungi being merely
enium kiyer spreading over the surface of the host
1 of sporophore is said to be ‘resupinate’ (PL W,
oceurs on horizontal logs and tree
, if the log is in a vertical

1 thickened hy
plant. Thi
Ligs, 4, 4 @
trunks. [

pusition, i
thickened at the edges, or at one edge, and forms a projecting:
urface—having: the
bymental Liver on the ander swde (PL OV, § . Tlhhs s Lhe
sunplest form of the bracket or shell-like 1 ul sporophore, =
which iz s0 common on tree tronks.  Sometimes hundreds of themy

1 &) and wsus

(1 - : gpicles of Lad | "-\.lll.rE'

i i
t is [ound that the resupinate layer often becomes much

portion which is plain and sterile on the uppe

ane above the other, run up the side of a tree trunk, thin and deli-
dely coloured like litdle fans (Pl ¥V, hgs. D and 10); or one or Lwo
huige; thickened, weird looking structures may be found at the base
ol an old trée trunk, resembling nothing so much as a large 115
shapen hoof (Pl VI, fig. 5 The highest development of the
sporophore Is seen in the familiar mushroom or toadstool form—
where the hymenial layer is borne on the under side of the cap or
‘sileus' which is barne aloft on the stem or ‘sope” (P11 and PL 1,
fizs, § and 10), When very young the sporophore is globular ar
verr shaped, and entirely covered by an outer protecting skin known
as the volva (PL IV hese ] and 2). This very soon ruptures,
ramments of the lower part semain at the base of the stem,
olter forming a kind of cup ('L 1%, 3-4, and PL I Resi T
and 14) while fragments of the upper parl are olien carried up on
the top of the pileus where they form white or cream or hrown
flecks or scales (PL I, figs. T, & and H). A further protection
tor the h}'lnﬂ‘ﬂi::] layer is sometimes found in the form of a thin
membrane ealled the ‘veil!, which stretches [rom the édge of the
pileus, to the stem (Pl IV, No. 4} -covering the wills il the
spores are nearly ripe, when it ruptures as the pileus expands andl
[ragmenls Fensn formi a ‘ring’ on the stem (PL TV, Moo &
Pl 1, Nos. 9 and ). Amanita (PL I, No. 14) has a double veil,
which leaves an upper and a lower ring on the stem.  The ring
is often evanescent and not found in old specimens.

The Hymenomycetes are subdivided into natural erders according
1 the matmer in which the hymeninm layer is e on the sporo-
phore. There are sixo ol these natural prilers and :\[m!imcnﬁ of
most of them can be found m almest any locality.,

1. The Tremellinacea or Gelatinous Fungi.—These are fungi of
a gelatinous consistency when moist, becoming thin and papery of

%
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horny when dey @ and of o yellow or brownish colour, diying to
grey or brown. They are usually fan-shaped or brackel-shaped
amd wrinkled, but may be club or cup-shaped, and are practically
all found on tree trunks or branches cither living or dead,

2 The Clayaricem (clava, a club) also called Pairy Clobs.
Phese are dunty lictde plants usw

v ol more tlem o one or
B '-llkll-.i.‘:- high, and most descriptively named,  The hymenium
5 spread over the surface of the clubs which are white, yellow ar
brown. They are found on wood, or among th in the ground.
Chive, resembdes o mintature bolrash (Pl Y, li

=

Y |
L 8

phoeraceq or Leuthery Fungi—The sporophore heree

-
LI 4 08

15 Hat aud spreads over the surface of the lilke a thin plate

(Pl ¥V, figs. d and 4) or is bracket-shaped « W, fig. @) or cop-
like. The well known ‘horn-of-plenty’ which is an edille species
when young, has the hymeniam spread over the outer wirinkled

suriace of '._.:Il._ or.

e ov Teeth-bearing Fungi-—In these the hymenial

-.-'.\.i.'.l'n'l' 3|_.f“|L".‘| o teelh 'l.'.':...-.'l. J_-"-'Ullil-'k.'. room Lhc i.ll:'lL'I'.J'
15 (PL W, fgs. 6 and 7) or merely from resupinate
r lumps or wbercles on the dead branches of the
host. In our they are dingy white, yellow, orange or brown.

a. The Felvporacea or Pore-bearing Fungi—Here the hymenium
lings the inside of numerous pores or tubes, on the under surface
of a pileus (Pl WV, fig. 9 and PL V1) or merely spread out in
resupinate patches on the host (PL V, fig. 8). The peres can
generally’ be seen with the naked eye, but suwe sometimes oo
small o be distinguished without the aid of a lens. The |.1}muni:11
layer often differs in calour from the rest of the sporophore—as
in species of Fomes (Pl VI, fig. 7) where the pileus is a bright,
foxy red, while the underside is white, Many beautiful colours
red, purple, orange and yellow arve found among the polypores,
cspecially in the genus Heletus (PL 11, fig. 10), which has the
mushroom-like sporophore, and grows in the ground chiefly under
pine, fir, and larch wrees. It is also edible and much hiked in Ltaly.
A few other common polypores are shown in PL VL

6. Agaricacea, the dgaries or Gill-bearing Fungi.—This 15 the
lurgest order of all, and contains an immense number ol specics.
A number are illustrated in Plate 1, all found in South India, some
at sen-level (Figs. 1, 2, 4 and 7}, the rest in the Hills at an altitude
of 7,000 feet and aver.

The Agarics are usually classilied according to the colour of the
spores, into Meélanosporee, Porphyrosperae, Rhodespore, Ochreos-
pore and Lowcospore, indicating black, purple, red or pink,
vellow and white spores respectively.  The colour of the gills when
mature usually indicates the colour of the spores, hut when young
the gills are often of a paler, sometimes different, colour—white
Lecoming rust red or black as in Folvaria and Coprinus; pale pink
changing 1o deep purple brown, as in the common q:ushrmm,
Agaricus arvensis.  The shape and insertion -of the wmills varics
in different genera. Sometimes they run right into the stem, but
do not touch it for the whale of their depth (PL V., fig. 6);
they are then known as ‘adnexed’. ‘Adnate’ gills touch for the

pectches ol
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SOME COMMON POLYPORES,

1. Dhedalea Unieolor—rather leathery grev,

2. A soft whita fleshy specios growing in the gronnd.

%, Fomes pitchii—yvery hard and woody, quite black.

1. A hard woody species —upper surfaee bright, chestnut
brown, lower surface white,

5. Polyporos agaricans.

fi. Polystictus flabelliformiz.

7. Fomes Applamatum—bright foxy red, with white
under surlace,

Fig l-f—reduced to | natursd size, Flg. T—reduea vo 3 natuwral size,
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whole of their depth (Plate ¥, figs 7). When they run down the stem
as i lige 8 they are called Sdecurrent’, while g, 3 shows them

ree” feomn the stem, and in g, 8 they are 'remote’ and joined al

a1 "ol wiell away (rom the =tem.

en collecting Agaries some ol the spores should be taken
m, nnd the best way to do this

saimination: and dentific:
O ke A spore '|||'i|||'_ I'he stem is vl ol close to the :_::-I”‘-\-.
¢ pin pushed through the centre of the pileus, to protrude

e et stem, and then stuek intoo s piece of absorbent

a hoard, I left in o sheltered place for an hour or two,
res will Tall on to the paper, and when the pileus i Tifred
carefully away, a complete ‘print’ formed by radinting
il be found on the paper. A dark paper should be used

«HarEs W
i

nes= |.l|.

order to keep the print, it should be fixed
in the same way ns a pasiel or chalk drawing is fixed.  The medinm

sold for this purpose is quite successful or a weak solution of gum

arabic may also be wsed, T par

for white spores.  In

s white spores a solution of 1
of melatine in 30 parts of water is recommended.  The print should
he laid on a flat dish or plate, and allowed to soak up the Aeativi
fiom below, as the spores are ver tl

For those interésted in sty and collection of Fungi, o most
seeful Tittle book to have is ‘Fungi and How to Know Them. by
E. AW, Swanton  [Methuen) This  las numerous o xcellent
coloured plates and is full of interesting and useful information and
is quite inexpensive. There is no baok on [ndian Fungi yvet publi-
ched. and it is difficult to identify the various species. The writer
would lilke to acknowledge here, with grateful thanks, the help
received from Professor S. R. Bose, of the Carmichael Medical
College, Caleutta, in identifying many specics, chiefly of the

v eastly displa

Polypores,
Explanation of Plate 1 (Colonred) o

1 and 2. Species of Coprinus [ Melanos porees).

}. Psathyrella disseminata (Melanospore).

5 and 6. Species of the Ochreasporie,

A species of the Rhodospores,

9. A species of the Porphyrospore.

8, 10, 11, 12, 13 and 1L Species ol the Leucosporem.
(1 to 13 reduced to } and 14 reduced to 3 size).

h
T

(To be conlinucd)



NOTES ON THE BIRDS OF THE
UPPER BURMA HILLS
Parr 1

By
P, F. Wickaam
(With a map and 3 plales)
¢ Twithont & wni

o her stalk

Kmerson,

and this must be
€5 80 soon after
ish India * Hirds " by Mr.

Reminiscences are always delightful to onesel
partly my excuse for p
the Second Edition of the Fauna of DBt
E. (. Stuart Baker has been published.

The ordinary ornitholegical enthustast, generaily tenmed a Field
MNaturalist, in reading this Second Edition is rather overcome, 1
speak for mysell anyway, by a sense of confusion in elaborated
nomenclature and description ; the old favourites hiave in many
instances lost their familiar scientific names and to differentiate
them from their relations in other parts have generally now a third
name added. The reduction in the number of species is very wel-
come and no doubt the inmuguration of subspecies has been
inevitable, but I believe the ordinary ¢ Field naturalist ' would have
areferred that a description of any species with a note of geogra-
phical variation might have sufficed, such a variation being named
or not. However, trinomial nomenclatare has come to Stay and
must be accepted—Geographical distribution and general features
of the different parts of the Indian Empire require careiful study as
they now play such an important part in such nomenclature—Mr.
Stuart Baker's note * Subspecies and the Field Naturalist ' (vol. xxvi,
p. 523,) of this Jowrasal is more than sufficient to lead one to accept
the necessity for trinomial nomencliture. No Reld naturalist can
fail to enjoy the description of the birds he knows, as given in this
last editjon of the Fauwma, and it is difficult to add to them,

The liberty has hawever been taken in these notes to correct any
mistakes in the names of places (distribution) mentioned in the
new edition of the Faura which seem apparent,

Burma is the largest provinee of the Indian Empire and seems to
be a buffer area for the birds of India (proper) and China; the
country is not well known, at any rate to most of the members of
this society, and therefore further notes may be of interest, especi-
ally if one is able thercin to help members visoalize the features
of the country of Burma.

i
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NOTES ON THE BIRDS OF THE UPPER BURNA HILLS s01

Shortly after Mr. Oates wrole his * Birds of Burma ' in 1883,
Upper Burma or, as he called it, Independent Burma, was annexed
and with it those parts of Burma which come so frequently under
notice by name in the Fewsa, the Chin and Kachin Hills and the
Shan States (also hills); 1 quote Mr. Qates’ deser iption of Burma
as it was in 1883 and enlarge on it to describe Burma as it now is.

* British Burma is an irregular narrow maritime country, hardly
any portion being more than 200 miles from the sea ; it lies entirely
within the tropics. It is bounded on the east by Independent
Burma and Siam ; the general character of the country may be said
to be mountainous, the only (lat portions being strips of land along
the banks of the larger rivers and considerable areas at the mouths
of these rivers.," Mr. Qates divided his British or, as we now call
it, Lower Burma into three divisions, Arakan, Central and Tennas-
serim, and proceeded to describe their features,  The Western
Division, Avakan, he describes as ¢ mountainous throvghout ’, and
mentions the range of mountains separating Arakan from Upper,
or as it was then, Independent Burma and Central Burma as being
of considerable altitude and unexplored ornithologically then. The
Central Division he describes as traversed by two zreai rivers,
‘ The Irrawaddy River, which passes throuch British Territory for
300 miles, is a noble stream seldom less than one mile broad ' with
a fertile Delta. The second river, to the east is the Sittang of less
magnitude and the range of hills between these two rivers is said
to reach an altitude at the highest point of 2,500 ft. Tennasserim, he
describes as ‘ consisting of a mass of mountainous ranges '—its
northern portion traversed by the Salween River, ‘one of great
size but useless for purposes of navigation by reason of its
numerous . rapids . Two of the highest peaks in Tennasserim are
named Mooleyit and Nwalabo about 7,000 ft. altitude. The
description almost applies to his Independent Burma, or as we now
know it, Upper Burma, the Arakan range of hills continue north as
the Chin Hills and the Tennasserim ranges continue north through
Karenni, as the Karen country is called, and the Shan Hills both
joining up into the Kachin Hills, which cover the whole north part
of Upper Burma. Thus arises the formation of the hill divisions of
Upper Burma, summarized by Government as * backward tracts .
occupied by the Chin, Kachin and Shan : racial names which com-
prise many tribes speaking different languages and having totally
different customs and habits. These areas, I should add, are
large ; the Shan hills alone eover an area of 40,000 square miles.
My map is intended to emphasize the position of these three hill
divisions, as it is on the birds inhabiting them only that these notes
are written. Some Assamese species of birds find their way down
south z#a the Chin hills, Arakan hills, and across to Tennasserim, or
if they go west through the Kachin hills, they keep west into
Yunnan. The Shan hills, except perhaps in the extreme north,
seem to pick up birds spreading west from China which at any rate
are generally of & different subspecific rank to the Assamese birds.
How far this is due to the area of plain country lying in Central
Burma between the Shan and Chin Hills being a * dry zone’ one
cannot say, but the dry zone with its annual rainfall of barely

8
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20 inches (it contains a solitary voleante formed hill about 3,000 {t.
high called Mt. Popa) cannot be very altractive to the birds of the
Eastern and Weslern hills acenstomed to jungle and a good rainfall,
If the lower hills mentioned by 3r, Oates as forming a range
separating the Irrawaddy and Sittang river valleys, continued north
through the dry zone, we might have had a totally different distri-
bution of Burma birds, and Mr. Stuart Baker perhaps spared the
deseription of many subspecies, On the west of Upper Burma
flows that large tributary of the Irrawaddy River, the River
Chindwin which is the eastern border of the North Chin Hills, The
upper waters of this river is in unexplored country and contains the
mountain ¢ Sarramatti® over 12,000 ft. in altitude. Ornithologically
a great deal remains to be done in these hills as the distribution of
subspecies seems to me to be confused, Unfortunately any
keeuness on the subject seems to be confined to Europeans and their
work nowadavs is more exacling but many will still, I hope, look
to birds to furnish them with enjoyable and interesting relaxation
and in time subspecific geographical boundaries, if possible, will
become definite ; to such these notes may be of assistance as 1 have
endeavoured to provide a list of birds available in these delightful
litlls,

Personally I have tried ¢ to learn about birds without a gun’ ancl
recret having been of so little use in the scientific study of them,
but they have given me endless enjoyment.

I.—TFamily Convina:

Burma, even in these northern hills, is only represented by two species
of crow. Ooe might have expected a raven ora carrion crow in the very nortlr
of the Kachin Hills which border on ‘Tibet, but so far these birds have not
been recorded thercin.

1. The Jungle Crow. Corvus coronoides andamancnsis,

¢ Andamanensis is our subspecies in all these hills and throughout Burma
I have never shot it nor measured it and never looked to see if it had white
bases to its feathers or not. My iden of the bird is thal it is ubiquitous
but perbaps less communistic than the House Crow, and every jungle
village koows them—neither shy nor retiring—and if one camps in any out of
the way spot ot even halts for a rest and snack o jungle crow must needs
inspect you. As a poacher of eggs and young of other birds he has no egual.,

In the Shan Hills they roost together in selected trees or bamboo patches
in =some numbers, and can be seen homing as Corvns sticadens does in the
evenings, although never in such large numbers ; in fact they have much the
same habits as the Hoose Crow. Ia the Burmese hills the first fortoight in
Mirch will be fopnd the hest time for eges; which vary even in the clutch in
colour shape and size.

2, The House Crow. Corves splendens insolens.

Is the Burmese hill subspecies but confines itself more 1o the large towns
at low elevations, in fact has not much wge for jungle villages and the higher
elevations.

. The Magpie. Pica pica serica.

As might be expected, the Chinese subspecies inhabits the Eastern hills
of Burma. The species hns not been recorded in the north west,i.e., the
Chin Hills, :

In the Shan Hills this bird comes almost as far Wesl as it can without
leaving the hillz, and as Mr.Oates does not record 1t in his Seds of Srifish Burwa
the southern boundary presumably is the Karen country, Resident and a very
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confiding  bird, sceming (o ke the proximity of man—nolsy, continus
chattering in the brecding season | the voung apparently keep with their pe
till the nexd breeding sepson comes ronnd.

Early March for eges, but like rooks in Bngland it visits the old nest lomge
Loz commences to lay. Haringron found Koel's eprgs in the pest of this
macp 1 more than one occasion, but it was in the Shan and Kachin Hills

21 o vol. xix, S.NHS, Jowrenal, page W08, and not in the Chin Hills
w1 in the Falnd.

1

A5 Tenor

S FeCOT

4. Red-billed Blee Magpie. Urocizzsa melanocephala magnirosiris,

The Burmese Red-Billed Blue M e is a fnmiliar bird and ocoopies, necord-
ingr to my at ins i hills slike all over Burma, but the

: n the castern part of the Shan Hills,
itare and carry off in its bill
1l tried to dodge the magpie
eround i, but the guarn ited] and after repeated digs
or pecks fel! to the ground when i by the scroff of the neck
and carried off—[ expect this magpie to be abou: as big a poacher as the
Jungle Crow.

Eggrs in my eolleclion taker
as to size, shape and colour,
gest 15 approached by ma
nesting month.

I zaw a soli poindividual of this

¢ excitéd and poisy when their
April appears to be the

5. The Yellowhilled Bine Magpic. Urocissa flavirogiels flavirosteis.

=0 far this species i3 only recorded from the Chin Hills at ahout 7,000 £, on
the higher part of the main range north of Falam. [ discovered the bird nesting
at the end of April and shot one of the parent birds. It was kindly identified by
Mr. Stonart Baker and, as now recorded in the Fowma, he stated it differed
somewhnat from the Indian bird. Sites of nests were lower down on the tree
than those of the red-billed blue magpie generally are and the two clutches vary
somewhat in colouration, one clutch being rather. eonrsely and the other very
finely spotted, and also vary in size.

6. The Green Magpie. Clssa chinensis chinensiz.

This bird is found in all these Burma hills, but one would say-is rather
sparingly distnibuted. They are shy birds and henee not often come across nnil
difficult to stody. April scems the breeding month and numerons nesis
were taken by Mackenziein the N, Chin Hills. The bird defeated me in the
Shan Hills, bat Harington records a seven-ere cluteh in the Kachin Hills.

7. The Tree-pie. Dendrocitta rofa sclateri and kinneard.

A species inhabiting aill these Northern Burmese Hills, but the Chin and
Kachin hirds are separated subspecifically as above. This Tree-pie seems
to be more of a plains bird than the next and does not vsunlly extend hirber
up than the foot hills,

Mackenzie reconds the taking of a nest of this species at Maymyo in the Shan
Hills abont 3500 fr. elevation in April, but otherwise my records show egirs
taken in the plains only and althovgh [ often found nests of Desdrocitia
round Maymyo [ always attrilaeted them, Tdaresay wrongly, to £ sinensfs.

8. The Burmese Hill Tree-pie.  Dendrocitin sinensis assimiliz,

Distribution as for rafe above, This bird docs wot vary subspecifically
in Burma, and Chin and Shan birds are similar. In the Fawno the
western limit is given as the Pepu and Arakan Yomwahs (Hills). The Pegu
Yomahs lie fo the ceptre of Burma and this is therefore, 1 think, somewhat
misleading, A garden visitor with a familiar call, nesting often quite low
down on tree stumps and bushes within easy reach, but always well away
from honses, nsuslly during the last fortnight in April.

9. The Hooded Racket-tsiled Magpie. Crypsichina cucullain,

Personallv I have nover seen this small Magpie in eitker the Shan or Chin
Hills, but a nest was taken by Sir 8. Robinson near Maymyo in the Shan Hills,
the eras being identified by Mr, Stuart Baker. In the fanng the distribution
is a little confused. Monywa on the Chiodwin Hiver might be taken as its
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northern extremily, the [oot of Mt, Vietoria as itg western and Pyamana (oot
on the Chindwin River) as its southern ; practically the * Dry Zone ' of Burma
as deseribed under * hobits . Haringuon did not record it round Bhamo,
kachin Hills,

10, The Burmese Jay. Garrolus lencotis leacolis,

The bird is found in the Bastern hills—recorded in the Kachin Hills, China
gide, by Har wdd ageain by im in the Shan Hills, i.:'._'.Il-_- Jowrna! of the
Society. It to be very like its English cousin in habits. Haring-
ton's record of this bird's nesting in & commuanity must be unigque, for although

1 have often fo he nest I have never cotte across a similar ‘Jayery '. For
his deser 1 foterns, Boned, Nal, Hist, Soc., vol, xx, p, 1003, Breeding
month is : e mast favoured site for the nest is, 1 think, uodoi

thie end of a eafy branch of an oak tree geoerally bigh enough Lo necessits

a climbora * lep up .

11. Sharpe's Jay. Garralus leucotis oalesi.

In the Northern Chin Hills,
the Southern Chin Hillz, Mi.
the next species.

The distnbution of caféss, as noted in the Farna, is not very happy, as the
Chindwin River is like the Irrawaddy River—east of the Chin and Lushaj Hills—
The Irrawaddy River is o long way to the east but it may be this bird's eastern
boundary io the Kachio Hills,

It may be as well also to nole that the deseription of the colouration of the
head in the new edition of the Fawre appears quite different to the colouration
given in the Appendix to vol. iv, of the old edition, In the latter, mare over, its
distribition includes North-Eastern Burma, but it is evident that Ly this only
thie Shan Hills is meant, The bird at Maymyo, Shan Hiils, has been identified
a5 Jeweotis and it seems to me fairly certaln that the subspecies oafesd is one
inhabiting the N,-W. Burmese Hills only,

records the above subspecies, bul in
skins sent home by me were identified as

12. Rippon's Ja}',. Garrulus hispecularis haringiond.

The new edition of the Fawpe gives the distribotion of this bird as South
Chin and Kachin Hills, 1 think the inclusion of the latter country must be
wrong unless &, fewcolis lencolis and G, fewcotis vatesi, and G. b, haringlon
all mect there. :

The British Museum identified birds [ sent home from Mt, Victoria as (.
bispecniaris and Rippun has evidently sent other skins home.

Both fencolis and &ispecularis seem 1o have exactly the same habits, e

The subspecies rufescens may come through the north of the Rachin Hills
from south of the Brahmapootra River to Yunnan,

| e Family PARIDA:

13. The Indian Grey Tit. Parus major cinereus.

‘Chis bird must be included in this list as it has been recorded near Bhamo
Kachin Hills {Harington) and North Chin Hills {Mackenzie).

14, The Burmese firey Ti. Parus major commixius,

The commonest representative in the Eastern Hills of Burma, as far north as
Bhamo. !t was this subspecies that obliged me by nesting in boxes }|1 my
garden in Maymyo {Shan 1ills), not P, ne. efitcsens a8 recorded in the Fawea,
his tit nests about the middle of March generally very low downp, often in
the ground on a bank, under a stone perhaps or even in an ol wl:uELu angs’ nest
hale, but a pair nested in the eaves of my two storeved house,  They sit tight
when onee incubation is started.

15. The Green-backed Tit. Parus monticolus monticelus.

This subspecies inhabits the Western Burmese hills probably down to Mt.
Victoria and Arakan hill tracts.

16. The Yunnan Marsh-Tit. Parus palusicis pecilopsis,

To correct the Fauna, Maymyo is in the Shan Hills, not Kachin Hills, but I
cannot find the record and Maymyo should perhaps be read as Bhamo,




" ; BTG uung EATY MUNE GINgINog
B SHEEE samneaayg quand L], E 1997 009°e  ‘sdwa) 1iFHunwy oqp

STITH YIUNS Mdddn HHL 40 SaIm 9HL NO SHLON

(B | *DOG LSLE L¥AL AVAROG CHuA0p

. T HR + - B Lo



NOTES ON THE BIRDS OF THE UPPER BUKMA HILLS 805

1.-. Tire Yunnan Brown-crested Tit.  Lophophanes dichrous wellsi.

e Hills,

I have never noticed either the Marsh or Cole ‘its in any of the
Ils. They are evidently rare.

”I'I|.||.|, |

15, The Chinese Yellow-browed Tit.  Sylviparus modesius saturatior,

Recorded from Mt. Vietoria, Chin Hills, but it is also stated to be found in
:\'. Burma and enst ioto (_||. 18— 11.-.m-1 of o Chinese bird finding its way

055 to the western hills of Burma, but probably this bird has been
I:"'.l_‘:l.l.l:.l!.l.'-.!.

15, The Burmese Blacksspoited Yellow Thi.  Machlolophus spilonoius subviridis.

I saw this bird in 1h¢' Kentong Stute Shan Hillz, which is the furthest
1 part of the Shan Hills. In April it was buildiog, but some travellers
passing disturbed it 1.1.h|h I was watching, and the nesting 11=..1t43r1'11 it was
CAITYIDE was leppu.cl awd the bird few off.

Kachin Yills (Harington), N. Chin Hills { Mackenzie),

Mr, Oates in his Sirds of Hurma says, this subspecies is, according to Mr.
Hume, only the voung of M. 5. sp7loncins, but this is perhaps ancient history,

20. Hume's Red-hended Tit. ALgithallscus concinnus menipurensis,

Each of our hills has its own subspecies of this bird. Mackenzie records
itin the Chin Hills, (vol. x=v, p. 75).

21. Tie Shan Red-headad Tit.  Egithaliscus concinnus puichellus,

South-enstern Hills.

2%, Rippon's Red-headed Tit. Epithaliscus concinnus talifuenzis

MNorth-eastern Hills. Harington's description of the nesting of the latter bird
i5 in (vol. xix, page 110) of the Jomrnal. Kachin Hills not Shan Hills as
recorded in the fawura, to be exact.

23. The Chinese Blacksheaded Tit. Epilhaliscus bonvalodi bonvalodl.
Occurs in North-east Burma and the other subspecies sharpei the Mt.
Victoria Black-headed Tit, in the higher mountains of the Chin Hills,

24, The Indian Soltan Tit, Melanochlors sulianea sultanea.

Qccupies all our three hill divisions, I know the bird well in the Shan States,
but cannot say I ever saw it in the Chin Hills. It has an unmistakable call
a3 it forages in the high tree tops. I only once found the nest and that was
destroyed “before 1 caleulated the time for robbing it had arrived. The nest
was in a tree hole almost within reach of the hand, the tree being on the edge
of o perennial stream (Elevation 3,000 ft.) and thr:n. was o dense lining uf
cotton down. [ think the bird likes to be near water—April,

HI.—Family PARADOXORNITHIDAE

%3, Agsten's Parrol-Bill. Paradoxornis guttsticollis.

Kachin Hills (Harington}, M. Chia Hills { Mackenzie).

26. Salvadori’s Suthora. Suthora poliotis fem.

This bird is apparently only known to occur at Fort Stedman, in the Shan
Hills. Fort Stediman was a military Post and stands on the shores of Lake Inle
just below Taunggyi. Elevation about 3,000 f1,

27. Rippon's Suthora. Suthora poliotis ripponl.

This subspecies occurs in the Chin and Kachin Hills.

25. Bingham's Suthora. Suthora gularis craddocki.
Recorded from the far east of the Shan Hills al high elevations,

*).  Anderson’s Suthora, Suthora webbiana brunnca.
Kachin Hills only ( Harington).
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500 The Blackbrowed Sothora,  Sallora ruficeps strosnperciliaris.

Kachin Hills (Col. Kippon).

3l Thempson's Suthora.  Neosulhora davidiana (hompsoni.

southern Shan Hills.

32, Baker's Parcal-Bill.  Pslitliparus ruficeps bakeri.

The new clitfon of the Fuewe sives all these hills as the habitat of these
subspecic:.

33, Martert’s Parrot-Bill.  Psiitiparus gularls transiluyiali
Distribution ag for the apecies rulice 5 1 am myzell very
£ 4 wteresting 1 them very occasion-
L vnee found ooonest, without egas, bat could not
an rave ol very local.

ally wher

MIRTE it npain.

. [V.=Fnmily SiTrings
31,  The Chin Hitls Nuilaich. Sitls victorine,

OUne of the swmerous finds of Col. Kippon.

33, Th: Bapinzsz Nuihaich, Sitla caslaneiventris neglecla,

To b dastern EIill: of Burma. The call is a familiar one aud
nnmistak 1 the: s n Hitls. It is stated m
the Fawme, quite correctly 1 think, an early breeder, but [ was fortunate
to get a clutch of fresh eges on April 26 up in o cot treg.  In

the climber had to come down bafore netually getiing
t birds retuened and bagan to pull ot the cotton wool
1into the hole to protect the ezps.  The usual plastering
1 done which had set very hard and the nest, if it ean be called one,
consisted of leaves with some thin fiat tree seeds.

211

536. Austen’s Nuthatch. Sitia curopmn nagmnsis

Dizrribution Chin and Kachin Hills only.

37. The Giani Nuthatch. 5ilin magna.

Shan States, Not recorderd from the Chin Hills and Kachin Hills. I saw
thiz hird on more than one peeasion near Taungeyi, Shan States. Even in the
compound of my bungalow, when [ could wateh it throwgh glasses, it beliaved
more like an ordinary bird than a nathatch and did pot climb about the tree
trunks. It seemeid to be feeding on insects which were on the llmbs of the trees
and was active in its movements, and did oot take long to pxamine the [ew tiees
in my compound, 1t made no eall, Nidification is not recorded. 1 had
hoped to find it in the rocky erags of Taungayi Hill aud searched for some
signs, but [ had no luck.

28, The Beautiful Nuthatch., Sitta formosa,

Shan States.

30, The Velvet-frantad Nuthatch.  Sitla fronialis irontalls.

Apparently to be found in all these thres parls of Burma, [ have seen
it in the Shan States at pearly 4,000 ft. T once saw a pariy of four or five,
presumably a family party, but they did not give me much time 1o watch
them.

V,—Family TIMALIDE
10, The Rufous-ascked Laughing-Thrush, Dryonastes rulicollis.
North Chin Foot-hills {Mackeszie) and round Bhamo, Kachin  Hills
{ Harington}. It hasnot bzen recorded from the Shan Hills,
1l The Black-throated Laushing-Thrush. Dryonastes chinensis leucogenys.
Oaly recorded so far in the Shan States. This is a fine bird going about in
parties and behaving like [, soanio and as noisy and garrulous as the rest of

the tribe. [ have shot it in many places in the Shan States to tey and find its
breeding places but never succeeded.
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iuite sure it migrates, lecally only perlinps, Dot in two diferent vears 1
its arrival at o place near Taongeyi at the end of March or e ity

the birds Deing numerous and singing where |;L & was not ona
wre, and then after o few dayvs the birds wonld dizsappenr nrain
towads o the east I thought and my iden is they breed, if in Borma at all, nesr
China AT ..||.}| and Siam, Flopww ol wever reconds  (Vaol, xxvi, page 855)
i Josrme! the  nding ol one 1 of this bird on Nwalabo moeuntain in
sserim, Fges, skim-milk blue in colo 25F '8 Harin & record,
hie |t1!1‘1l:']|. fiegeribes s |1-:--I1"'-.:l. were white s oo measared 1404 3¢
fact the saime size as £ saerio.

Twoe sabd to be of this specie
100 miles BEast of Taunggyl were very
Hopwood's, but L doubt the authenticity,

wil

it e by a friend from a place over
*lierht bloe and measure the same as

42. The Kachin Hillz Langhing-Thrash, UDryonssics ceeelalos kaorensis,
Only the Kachin Hills {Hariegton and Grant). Grant obiained eggs early in
June.

45, The White- hrn--....! Leusririne- Tul 1=h. ﬂ'r,'- onaztes sannio.

Very comimon Baker 1o the

Faw it nor does
Mae iinst it being
comnon i i

The description by 3lr. Stuart Baker in the ||r|'.'.'|." is all that one can
want.

I my ¢ jence the commonest nestiog site in the Shan States is low down

in bromble bushes. The egues are generally white, but Cook curionsly
states that all his egrus, ?:Ll;l.-n in April, were of the !i;;l:t blue type which he
took at Kalaw, a place some 40 miles to the west of Taungeyi and near the
valley.

41. Auvsten's LowghingThrush, Dryonuastes galbanus.

T'his specics of Dryonastes o appears tu oecur ouly in the Chin Hills, Late April
and May according to Mackenzie is the nesting senson.

or. of

15, The Himalavan While-crezled Laughing-thrush, CGorrulax lencolophos lencolophus,
Records show that the subapecies occupies the west of Burma, which means
the Chin and Kachin Hills,

4f.  The Burmese White-crzsted Laughing-Thrush. Garculax leucolophus belangeri.

This race inhabits the Fuaet of Burma, §. e. east Kachin and Shan Hills.
Maore noisy than Oryorastes, wiich is saving o good deal.  When taking a nest
in the North Shan States, af abont 3,500 1., which by the way had an epg of
I sparserioides in it, I was almost mohbed by awhole party of them, friends no
douabt of the owners of the nest. Other birds also called op to witness the
robbing were (7. pecforalis and O, emeria, all iving vent to their feelings of
eympathy, May seems the best month for eggs in the Hills,

47, The Burmese Black-zorgeled Laughing-Thrush. Garrulax pecloralis.

45, The Indian Necklaced Laughing-Thrush, Garrolnx moniliger.

Both these very similir birds inhabit all these three Hill countries and
seemingly are found in the same jungle,

The * Huff-ended ' subspecies do not ceeut in these hills. 1 have a clutch
af 4 7. pectoralis with § of € coromardus egus taken on the Ist of May. 1
have alse noted the finding of o nest nearly on the ground in grass, & rare
position, aod shot the bird off it.

44, The Ashy Laoghing-Thrush. lanthocincla cincracea cinerncen.
The Chin Hills only.

50, Styan's Langhing-Thresh. lanthocincla cineracea siyani.

Oceors in the East Shan States, but 'have no record of it, A chance for
<ome one to collect it inthe Kegptung State ! [ obtained the nest and epps L.
ciueracen in the South and North Chin Hills, Mackenzle, still further narth, took
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many nests and gives an interesting description of the nest, ote. {Aonorn, S,
Nl Al Soe., vol. xxv, po 773, He does ot howevet give the nomber of
eprs he foumd,  Ax a role, | have noted 2 only in the fow nests 1 have taken
mvself.

51, Hartert's Laughing:Thrush, lanthoclncla vuiogularls assamensis,
Chin Hills.

52, The Chin Nillz Lanellung-Thruzh, lanthocincls austen] viclorlm,

Only recorded apparently from the South Chin Tills.

A3, Hume's Red-hended Lovghing-Thrash, Trochalopterum ey thracephalum erythrolama,
1 kenzie hng given a il account of this bird’s
Fon VOL XXV, P 78.)

» Desting,

51, Wood's Reddieaded Lasghing-Thrush. Trochaloplernm eryihrocephalmm woodi.

A5, Bivih's Redsheaded Laoghing-Theesh,  Trochalopterum ervibirecephalum melanos-
tiglna.
The above two subspecics oceur In the Shan States.

35, The Sikhim Red-leaded Laughlng-ihrush, Trochalopierum  exthrocephalum
nalgrimentum, ]
Recorded from the Kachin Hills,

57. The Burmese Crimson-winged Lasghing-Thrush, Trochalopiermn phenicenm
ripponi.

Kachin Hills and Shan States. [ can recond it right away to the most eastern
limits [Kengtnog State). A bird shot by me on the 30th March at an slevation
of 4,000 ft, showed no signs of breeding, but about a fortnight later I saw many
pairs going about t er and they were calling a great
oceurred only in the hizher parts and seemed to prefer old clearing
jnngle.

al.  They certainly
5

in heavy

55, The Assam Crimzon-winged Loughing-Thrush, Trochaloplerum phaniceum bakerd,
Hecorded by Mackenzis from the North Chin Hills where he took the nests.

59, The Burmese Red-tailed Laughing=Thrush. Trochalopterum milnel sharpei.

Kachin Hills and North Shan Hills, Flarington records it in the former and 1
have myself shot the bird in the N. Shan States {Taongpeng Hills) at about
5,000 {t. ooe of a party of ten or a dozen which came out of the jungle on Lo the
road. ‘This party was feeding in the densely covered mwlfads which occur
among the Shan Tea gardens. Harington took the nest in the Kachin Hills.

0. The Blueswinged Laughing-Thrush. Trochalopierom squamalum.
Aceording to the Fawpa, found in all these hills, but Harington's record in
the Kachin Hills seems to show that it is a rare bird.

fl. The Manipur Streaked Laughing-Throsh. Trochalopterum virgatum.

A Brahamaputra bird, coming down to the Chin Eillzs only. Mackenzie
records it. He obtained a nest with incobated eggs, May.

62. Austen’s Striated Lawghing-Thrush. Grammatoptila siriata austeni.
Mackenzie's record of this bird in the North Chin Hills is new, IHe took n
nest with eggs (fresh) on 2Uth April.

63. The Spoticd-breasted LlughianhrtI?EI- Stactocichla meruling merulina,
Remarks above apply. Ooly the nest of this bird was taken the 27th April,

4. The Chinege Bahax. Habax lanceolatos lanceolafus,
Kachin Hills and North Shan States,
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5. The Mt Victoris Babax. Babax lanceolatus viclorle,

Oecurs in the South Chin Hills. The nest of one which 1 teok inst below
Mt. Victoria was high up in o tree and not a bit diffieult to find. T'he skin, if
I remember correctly, of the parent bird is in the Socletv’s Musenm where it
wag Kindly ideatified—2 blue epps, April, Venning's egos must have come, I
think, from 50 or 60 miles further north.

GG. The Sirfated Babhler.  Argya earlii.

Recorded in the Fonsa as occurriog in the Chin Hills—the only place | ever
saw it in Burma and ook its nest wos in the plains near Rangoon, Probably
ouly to be fonod in the valleys borderinge on the Hills as recarded by Harring-
tom at Bhamo. The whole of Burma is very poorly représented by the genera
Furdvides and Argya although the latter is represented by A, rulgris, a Bormese
bird of the Dy Zone.

67, Grani’s Slaty-headed Scimitar-Babbler. Pomalorhings schisliceps mearsi,

Recorded from the Chin Hills only, differs in no wity from its confreres, The
nesta I found on the ME Vietoria range were on the hill-side, on the ground
just above the edge of the road-cutting at low ¢levations., The Lird slips ofi
and down the * Khod* pretty quickly, Generally 3 eges o middle of April and
perhaps earlier.

65. Tweeddale's Scimiiar-Babbler. Pommtochinus schisticeps nuchialis,

Appears to be confined to South Burma and the South Shan States only in
the area dealt with in these notes: Prome mentioned in the S is in the
West of Burma and Haringion in his notes on the omelide apd their allies
records a specimen obtained from Mt. Popa in the dry zone,

6. Harrington's Shan Scimitar-Babbler. Pomatorhinus olivaceus ripponi.

The east of Burma ; a very common bird throughout the Shan States.

"What | What! (pause) What! What !’ expresses, when quickly said, the
commion call of the bird. A bird of serub jungle, and open cultivated spaces,
seen round villages : likes the top of a stump of a {ree or even a pine-apple bush
as a nesting site, but often builds in the grass edges of banks of streams and
sometimes even on the ground in Junele. Middle of April seems the best time,
Egas 2 or 3, generally the latter; the vouug are clothed in black down,

70. Phayre's Coral-billed Scimitar-Babbler. Pomatorhinus ferruginosus phayrel,
Mackenzie records this from the North Chin Hills,

71. Baker's Rufoug-necked Scimitar-Babbler. Pomatorhinus ruficollis bakeri.

North Chin Hills and through the Kachin Hills into Yunnan, Recorded by
Mackenzie in the former locality and Harington 1o the latter,

72, McClelland’s Scimitar-Babbler. Pomatorbinus erythrogenys macclellandl,

Chin Hills—very common. The nest [ took of the bird in the Chin Hills was
on the ground and at the bottom of asmall hollow—a domed nest as tsnal,
April iz the month.

73. David’s Scimilar-Babbler. Pomaforhinus erythrogenys gravivox.
Apparently a Kachin Hills subspecies.

74. Salvadori's Scimilar-Babbler. Pomatorhinus erythrogenys Imberhis.

Shan States anly apparently.

Coolk describes its nest in his articles on the Birds of Kalaw (Jounrn. Bomdb,
Nuit, Hist, Sec., vol. xxii, p. 200). 1only found young in the nestat Taungeyi,
23rd April. The nest was curiously placed, as Cook describes his find, in a
place where it could have easily been trodden on by cattle, The nest was on
the ground and rather difficult to see, but the parent birds were both very
agitated and showed no fear.

75, The Arakan Scimitar-Babbler. Pomatorhinus hypolevcus hypoleucus,
Chin Hills oaly.
9
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76, The Burmese Red-capped Babbler.  Timalia pileata jerdond,

Evidently to L= found inall three aveas, but it is o wonder that the Beogal sub-
gpecies (Semgalonsis) does not come down to the Chin Hills, Thave found it in
snitable places in the Shan Hills up to 5,000 ft. A comon bird nesting on the
gronnd 3 mostly a domed nest.

77 The Whitesheaded Shrike-Babbler.  Gampsorhynchus rolulus rufulus.
I only came across this bind in the Arrakan Hills and 1 do vot know how far

epords ils oceurrence in the Chin Hills—Har-
1 Hills.

mortl it extends, but the £
i||.__q‘.u;: awny north i the kn

78, The Indian Yellowseved Balbler. Pyctochis sinensis sinénsi
U bigait

vs—a bird to be o
bution & ; mnnhers, in not r

shonld like to eall attention to it mg, hecntise o
hunt and eventually gecured what I had hoped would be s

e, considering the extend
Iy \\'""]'r'l'.':l. an i

i

7i  The Malay Spotted-Babbler,  Pellorneun: ruiiceps subochracem.
Harington, Ma

» and Cook wive the subspecies ns sfnns Shorpe’s

Spotted Babble Eachin Hills, Chin Hills, and Shan Hills, but birds
from Maymyo in Hills have been identified as swbockracesm. 1 have
shot some mvse a ski ag fdentifed for me in Bugland as * i
az. far as ns the Solweon River in the Shan Hills. Harington in his
notes on the yeliides looates this subspecies (sab-oelracenm) in the South,
even South of the St Hills and ng he had access in writing these noles to

gking [rom Maymvyo, it is probable that birds from  there were  wrongly
identificd gubspecies excluded from my aregs. Mr. Stuart Baker
in the Faund notes he is puxzled about the distribution of these two
subspecies.

&0, Rippon's Babbler. Pellorneum ignolum cinnamomesm.

Seamsuniversally distributed in the hills of Upper Burmn.

51. Tickell's Babbler. Pellornenm lickelli tickelll.

Mackenzie records it in the Chin Hills. A species which apparcotly comes
down to Assam iz the western area of Durma and down the Burmese
peninsula of Tennasserim, avolding the Shan Hills, a part of Burma where the
species is not represented.

g2, Venning's Wren Babbler.  Turdinalus brevicandatus venningl.

Southern Shan Hills,

23. Baker’'s Wren Babbler. Turdinulus epilepldolus bakeri.

Southern Shan Hills,

4. Abboti's Babbler. Malacocinele sepiaria abholti.

Probably occurs in the lower Hills of all these three areas but 1 hiad only o
personal acquaintance with it in the plains near Rangoon,

85, The Aszam Biack-throated Rabbler. Sirachyriz nigriceps coliaril,

&, The Malay Grev-throated Babbler.  Strochyris nigriceps daviconi.

The former subspecies aeems o inhabit all the three areas being dealt with
but in the 5. Shan Hills Lirds arve stated to be intermediate,

87. The Nepal Goldensheaded Babbler.  Strachyris chrysma chrysma,

Kachin Hills. [Harington) North Chin Hills,

B3. The Chin Hills Golden-headed Dabbler.  Strachyris chrysma binghami.

Chin Hills.

89, The Burmese Golden-headed Babhler.  Strachyris chrysma assimilis,
South Shan Hills.

01, The Bhamo Red-headed Bahbler.  Stachydeidopsis ruficeps bhamoensis,
Kachin Hills and South Shan States,

*

1
4
4

-




Jouns., Bouaay Nar. Hisr. Soc. Prare 2,

NOTES ON THE BIRDS OF THE UPPER BURMA HILLS

Typieal conntey Northern Shan States. Elovation over 6,000 feet.
Chin Hills are similar,

Typical country Scuthern Shan States,
Mﬂggai valley 8,000 feet, Hills round rising up to 8,000 feat,
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Hl. The Yellow-breasted Babbler.  Mixorols rubricapilla rubricapilln,

Chin, Kachin and Shan Hillz.  The hird iz said to be more of ¢ lains hird,
but I bave taken n nest in the Hills at about 3,000 feet, probably its limit.
Appareotiy a bivd with very variable pl e,

92,  The Nepal Babbler, Alcippe stepalensis pepalensis.
Chin Hills,
3. The Shan Hills Babbler, Alcippe nepalensis fenteroula,

Kachin and Shan Hills,

2. The Arakan Quaker-Babbler. Alcippe poioicephala phayred,
Recorded by Mackenzie in the Chin Hills,
95. The Upper Borman Quaker-Babbler.  Alcippe peiolcephala haringtonie.

scords thiz subspecles, in the plains of the Kachin Country and

96, The Lower Burma Quaker-Babbler.  Alcippe poioicephala magnirosicis.
Recorded from the South Shan Hills,
The Agzam Tit-Babbler,  Scheniporus dubivs mandeili.

hin Hills,

23, Rippon's Tit-Babbler. Schmniparus dubivs senestierd.
Kachin and Shan Hills

9. The Chestnui-headed Babbler, Pseudominia castanciceps castarciceps,
Chin, Kachia and Shan Hills,

100. Godwin Austen's Folvetta, Fulvella vinipecia austeni.

Eggs taken by me at the end of April in the N, Chin Hillz 1 attributed 1o
this subspecies, but it may have belonged to the next #78pond fromlt, Vicloria,
This little bird 1= commaon 1a high evergreen forests of the Chin Hills.

101, Rippon's Fuivetta. Fulvelia roficapilla sordidior.
Eastern Shan Hills.

102, The Long-lailed Sibin.  Sibia picaoides plcaoides.

According to the Fanpe to be dound in all the three areas, but’it has
curionsly not been recorded by eithar Harington or Mackenszie in their notes on
the birds of the Kachin and Chin Hills, nor bave I come across it in the Shan
Hills.

103. The Grey Sible.  Leioptila graciliz,

Col. Rippon recorded the bird from the Kachin Hills and it iz the common
species of Sibin in the Chin Hilla, [ took two nests on the 25th and Zuth April.
They were built about 12 {t. from the ground in the top fork of saplings. The
eges varied much in size, aud in depth of blue of the ground colour,

104, Tickell's Sibia. Leloptila melanolesca melanclenca.

105. Radclifie’s Sibia. Leioptiln melanoleuca radclificl.

The common Sibias of the Shan Hills are the two nbove submpecics, if thev are
separate subspecies ! | have taken two nedts of radefiffer; the eggs vary ; in
one case they were like my gracilis eges in colouration, in the other a light
Llue ground very sparingly spotted. [ shonld call them blackbird and theush
types, but the spots are dmk red. Ope nest, 20th March, was bullt more
agaiost than oo a branch of a pine tree just out of ordinary reach. Pine nee-
dles, and grass and & few leaves bad been used with pine-needle lining, and it
was coated outside with wool giving the whole a grevish appearance @ u bit of
string and a bit of paper also decorated the outside, The structure meagured 65
mm. inside and 10 mun. in diameter outside,  'This nest was in the hedge of
a hoypse compound, the other (25:th March) being in a roadside tree, | dis-
covered they were early breeders (end of March) by picking up a fully- fedged
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young bired at the end of April the vear before, The sking | senl home have
been identified as radeliffed. The call is like the description given of the
SpUCies o moplera  (p. 306, vel. v of the 2ud Editien of the Fouua)
rather mournful ot not unmelodious and frequently uttered during the breed-
ill:._;’ seazon. iz ieularly common rounil '].‘;|.1||.'|';__:_‘.'i.1.'-ill-|.-: I took oneof the
above-mentioned n It is a very quick rat-like mover amongst branches
when fead the eggs of the subspecies melanolenca taken in
Tennsz I anil the bird has a different pote by Davison's

Aled
desc

106, Fea's Sikin,  Lelopiila castanoptera,
Shan H Cook identified a Sibin shot at Kalaw about 45 miles due weslt

of Taungevi as this.

107, Biyth's Sibia,  Leioptita annectens annectens.

Recorded by Harington from Bhamoe—Kachin Hills alse according o the
Faurg jound in the Kachin Hills,

108, Walden's Sibia. Leloplila anseciens saturafa,

The Eastern Hills.—Kachin and Shan,

108. Rippon’s BorWing. Actinodurs egertoni ripponi.

Chin and Kachin Hills.—Seemingly a rather curiously
According to Haringlon, occupying the S. Chin Hills (Mt Victoria) and® the
Kachin Hills (Bhamo) although Harington says his Kachin Hills skios more
pearly resemble the subspecies . v,  Mests taken by Hariogton at the encl
of April contained hard-set egrs; so they are evidently early breeders.

ai

ributed bird.

110, Ramsay's Bar-Wing. Actioodurs ramsayl ramsayl.

Shan States. [ obtained this bird on the crags al Taunggyi (Plate 1). One
of o party of five orsix in October, and although I saw them in the breeding
season thers, I pever [ound the pest. The subspecies ruadeliffed, the Ruby
mines Bar Wing is apparently a Northern Shan Hill bird only.

111. The Chin Hills Bar-Wing. [Ixops nipalensis poliolis.

South Shan Hills.—M¢t. Victorin.

112. The Chesinni-headed Staphidia.  Siaphidia castanciceps.
MNow recorded by Mackeozie from Chin Hills.

113. Tickell's Staphidie. Staphidin sirfata striata,

Apparently oaly in the Shan and Kachin Hills as Bhamo is in the Kachin and
not Chin Hills as stated in the Fanna,

1id4. Hume's Staphidia. Staphidia siriala ruilgenis,

Harington obtained this subspecies also in the Kachin Hills.

115. Hume's Siva. Siva sirigula castaneicanda.

Chin Hills. [ once shot one in the Chin Hills, north of Falam, but identified
it probably wrongly as the subspecies Sfpigwia; ocours also in the Kachin
Hills,

116. Hodgson's Blueswinged Siva, Siva cyanouropiera cyanouropicra,

Chin Hills.

117. The Yunnan Blueswinged Siva. Siva cyanowroptera wingaiei.

Shan Hills and Kachin Hills.

118. Oates’'s Siva. Siva cyanouroplera valesi,
Very soath part of Shan Hills and apparently only discovered on the western
boarder of these Hills.

119, Sharpe’s Yuhina, Yuohina gularis vangpicnsis.

The subspecies is distributed from the hills south of the Brahmaputra to the
Chin Hills, Shan Hills and Yunnan where the pext species isalso found,
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120,  Rippen's Yohing., Yuhina diademata ampeling.

Phis latter bird is recorded by Harington from the Kachin Hills—breeding
April and May.

121, The Black-chinned Yuhino. Yuhloe oigelmeniom tlgrimentom,

Chin Hills.

The Yellowsheaded Ixulus, Ixulus flovicellis.

Uhe subspecies daffepd or flavicolirs ocenr in the North Chin Hills ; Aarierti
S. Chin Hills, Kachin Hills and Trans-Salwesy River, Shan Hillg—
iripng distribution.

123, ODate’s Ixolug, Ixules mmilis clarkil.
Another "sport' like Siva oafes! found on o hill oo the extreme western
border of the South Shar ]

3%

124, The White-bellled Hernorat: Erpernis xamiholesca xembolegca,
Chin, Kachin and Shan Hills at low elevation— i early bresder apparently,

135. The Indinn Red-billed Lillorix. Liothrix lulea callipyga.

Chin Hillz.

126. The Yusnan Redsbilled Lioihrix. Liofhrix lufen yunnanensis.

Kachin Hills.

127, The Nepal Cutie. Cuiln nipalensis nipalensis.

Recorded by Mackenzie from the North Chin Hills,

125, The Red-winged Shrike-Babbler. Pleruihis eryihropicrus.

Chin Hills.

129, Tickell's Shrike-Babbler. Pleruthlus wralatus,

Kachin Hills. This species was not uncommon on the crags at Taungeyi,
Sban States, but 1 could net find the nest,

130. Hume's Shrike-Babbler. Pleruthios melanotis Intermedius,

Inhabits the Eastera Hills of Burma, i.e. Kachin and the Shan Hills.

131, The Common lora. Egithina iphia tiphia.

Apparently this is the subspecies that inhabits all these three parts of Burma.
It is very common.

132, The Gold-fronicd Chloropsis. Chloropsis surlfrons awrifrons.

Seems to be distributed throughout these areas.

133. The Orange-hellicd Chloropsis.  Chloropsls hardwickil hardwickii,

Distributed as above. | found it near the most eastern point of Burms
in the Shan Hills,

I34. The Burmese Chloropsis, lcierocephala chlorocephala.

Also oceurs in these three arens.

135, The Silver-cared Mesin. Mesla argentonris argeniouris,
Chin, Kachin and Shan Hills,

V1.—Family FvexoxoTins

156, The Burmzse White-throated Bulbol. Criniger tepbrogenys burimanica.

Is stated to inhabit the Eastern Hills of Burma, east of the Salween River
in the Fawpa, from Yemethin to Moulmein.  Yomethin is a place in the cenfre
of Burma just north of Pyinmana, Moulmein is at the mouth of the Salween
River,

137. The Yunnan While-throated Bulbul. Criniger tephrogenys grandis.
The subspecies is obteinable apparently in the N.-B. corner of (he Shan Hills,
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138, The Azsam Black Bulbul, Microszcelis pe
Nigreseens from Assam regaches the Nort

5 nlgrescens.

138, The Rurmese Glack Bulbol.  Microscelis psareides concolor,
The Kachin and Shan Hills.

‘Bite-hended Black Bolbal,

recorded.

142, The Himalavan Brown-caced Bulbal, Hemixus flavala ilavala,
Chin and Kachin Hills.

145. Hitdebrand's Brown-eared Bulbul, Hemixus ifavala hildehrandi.
May be obtai

¥ ed in the Shan Hills.

144,  The Puiedsbeliied Bultml, Femixus macclellond] muacclelandi,

In the Chin and Kachin Hills.

145, Tickell’s Bolhul, Hemizus macclellandi ickelli.

In the South-Shan Hills.

146, Hartert's Shan Bulbul.  Hemixus mecclellandi binghami,

Found in the Shan Hills, Harington records Hemizus . Hodti from the
Kachin Hills, but there is apparently some doubt on the subject, The fauwia
asks for more specimens of the species from different parts of Burma.

147, The Striated (Green Bulbul,  Alcorus stristus.

Chin aod Kachin Hilli—Probably also throughout the Shan Hills in suitable
elevations. | shoi a specitnen near Mt. Vietoria and remarked it was behaving
rather like the genus Spizizas. - Berinning to breed at end of April.

145. The Red-venled Bulbul.  Molpastes hemorrhous.

A species with seven subspecies. There seems to be some difficulty in sepa:
rating the Burmese subspacies ; brrpeanicns, the Burmese Red-vented Bulbul
i found in the Chin and Kachin Hills { Harington) and the eastern edge of
the Shan Hills. [t i= recorded from at least 40 miles eosl of Mandaluy.
Further east in the Shan Hills we get, according lo the faura, the subspecies
chrysorrfioides, the Chinese Red-vented Bulbul, which extends north into the
Kachin Hills and Yuonnao; the 3rd subspecies, migripiless, the Tenasserim
Red-vented Bulbul, being found south of Toungoo, i.e.; notin the Shan Hills,

Pergonally this has upset my own ideas. | alwayvs assumed ehrysorrhoides { bate
africagillz) ns the hird which inhabited Tennasserim and wipripilens ns the
north-eastern subapeciea. | notice Cook dentifies his Mlpasles from the
South Shan Hills, west of Taungevi, as sigripilens and Harington says it
veenrs in Taungeyi itseli and that birds about 50 miles cast of Mandalay more
nearly approached migrigilens. Hariogton identifies the Kachin Molpasfes as
burmanicus. Anyway it issaticfactory that the digtribution only affects sul-
species now. The detailed description of the subspecies, AF, &, wigripilens is
cmilted in the new edition of the fanna.
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149, Bivih's Bulbul, Xanthixus flavescens flavescens.

150 he Molevif Butbul, Xanthixes flavescens vividus.
] 1 Kachin i [ have noted that a

six dayvs to build thelr nest with twe
one. ‘They app
grass, End of April for fresh egos.

LLIT: l."III"' cmcrin emeria,

Peguensic, the
[atter is a new
bouse Tar food.

T T,

132, The Bleck=cresied Yellow Buolbul, Olocompsa ilaviventris flaviveniris.

Kachin ant Hills; but a bird of sommewhat low elevations and

=likes to b= pear waler

Spizixws canlirons canlirons.

rly breeders; gencrally vounng by the end of
ros from o nest on the ! nik. The curions
s heen often noted, there is no mistaking it.  Prefers ever-

oh elevations.

154, The Olive Bolbuel. lale olivacea virescens.,
Aceording to the Ffaswe distributed thronghont Burma in the Chin, Kachin
and Shan Hills.

155. The Slam Bulbul. Jole olivacea lonhergl,

[ shot this bulbul in the Shan Hills at an elevation about 3,000 [t, Breeding
17th Mareh.

156, Anderson's Yellowsvenled Bulbul. Pycnonolos nurlcasier xantherhous.

Shan and Kachin Hills.

157, Davison's Siripe-dbronted Bulbul, Pyononoins finlaysont davisoni,

Chin Hills.

155, Blandiord's Otve Bulbul.  Pycnonolos plumezus Flandlordi,

Chin Hills—very doubtful ; but T have had it breeding in my garden in the
Shan Hills and it is said tooccurin the Kachin Hills, but nowhere in the hills
5§t ag common #s in the plains. The dry zone of Burma s literally full of

them ; rather a scolding note. The nest ia a very shallow and smaill cup, and
the éges gever so 1 chily |-'|||;|IIT|_|:1 o8 other Bulbuls,

155, The Block-hesded Bulbul. Microtarsus mélanecephalus melanocephalus.

Ubiguitous ; but by no mezns ever, common.  The only nest 1 found which
was in the Shan Hills near Tannseyi, but at agood deal lower elevation—had
one e a little set.  Drotice in the Mronr that another species M. gofocepialys
has this habit of only lavi 1epre.

VH.—Family CERTHIDLE
160, The Yunnan Tree Creeper.  Certhis himalayana yunnanensis.
Shan Hills.
151, The Chin Hills Tree Creeper.  Certhin himalayans Intermedia,
Chin Hills.

162, The Tibeian Tree Crecper.  Certhia familiaris khamensis,
Extreme North-east Kachin Hills,
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163, The Chin Mills Tree Creeper,  Certhin discolor viciorin,

Apparently this subspecies and Hume's Tree Creeper (O of svand pirensis)
meet where Mackenzie worked 1n the North Chin Hills. | ra. Bomb, Nal,
Higl., Soe., vol, xxv, p. 52} a3 he obtnined both these subzpecies nnd the nests

the latter and of April and beginning of Mav,

164, The Kareond Tree Creeper.  Certhin discolor fullginosa,
Oeeurs in the Shan Hills in the east,

VIIL—=IFamily TrROGLODYTIDA
1G5. The Yunnan Wren,  Trogledyies troglodyies lalifuengls,
Shan Hills.

166, Long-falled Wren.  Spelacornls longleaudatus,
Kachin Hills (Harvington), The
appear doubtiul. &, L replalies oec

Chin Hills,

167. The Scaly-breasted Wren. Porpyga squamaln sqonamals,
Chin Hills.

168. The Brown Wren. Pnotpyga pusilla pusilia,

Chin and Kachin and Shan Hills.

169. The Slaty=beilicd Wren, Tesia cyaniventer cyaniventer.
Chin and Kachin Hills,

IX.—Family Cincrip®
170, The Formosan Brown Dipper. Cinclas palls
Is apparently th

sne. Ih

il maelin.

= only Dipper which inhabits Burma and is the same as the
never shot oune, but hav tehed them from guite near,
t jike the English species, so far as my ohservations go. They
it the big rocky streams only.

SEEM 10 DN

X.—Family Tornips

i71. The Indian Blue Chat. Larvivora brunnea,

Apparently to be found in the North, i. ., Kachin Hills.

172. The Chin Hills Biue Chat, Larvivora wickhami.

Chin Hills. The nest taken by me in April, when I shot the pareat bird, was
on the side of a hill just above the road eutting at an elevation of about 5,000 ft,

173. The White-browed Shorl-wing. Heleroxenicus cruraliz,

In all three Hills.

174. The Nepal Shorf-wing. Heteroxenicus nipalensis nlpalensis,
Probahly io all three Hills, but as yet unrecorded from the Shan Hills,

175, The Chinese Shori-wing. Heleroxenicos sinensis.
Kachin Hills probably.

17G. The Burmese Stone=Chal, Saxicola ceprala burmanica,

Ubiquitous. Probably breeds more in the hills than in the plains and it is
perhaps the commonest of the common birds of the condtry. Whereas some
nests are beautifully hidden under a bush, like our English Stone Chat an
empty tin or the hollow of a bamboo lying out in the open on the ground may
be utilized; again a favourite site 15 a hole in a bank, the nest just placed in the
edge or noder a clod. I have seen & nest actually down a hole in the ground
and one also o a small grassy hollow in a field, absolutely open and exposed to
the weather. [ suppose | have taken more cuckoos (. camorus) epgs ont of
the nests of this species than nests of any other bird. One egg 'in the cluteh is,
like the House Sparrow, as a rule different in colouration to the others,

Although fresh egrs may be oblained in May, it begins to breed as a rule a.
the end of March,




NOTES QN THE BIRDS OF THE UPPER BURMA HILLS §17

177, The Turkestan Bush=Chal.  Saxlcols torguata preewnlskil,

This is probably the subspecies of | ¢
although, aceor ding tothe
of Burma,  In places where |
but 11a

its

fergiade which inbabits nll our areas,
Rarcd mny b foy in the north-west corner
ive spotted 1, it neve emed to stny to breed,
on i sure that it bred in the Kachin Milla. The FMrara records
gat-a place called Monywa, but Monywa is not in the Chin Hills

there seems to be some mistake,

178, The White<tailed Bush Chat.  Suxicola terguais leucups.
May be found in our areas althoush 1 have wever noticed it in the Shan
states.  Mackenzie records its breedinge in the plains,

17, Jerdon Bugh Chad, Orelcoln ferdoni,

I a0 the valley of the Ireawaddy River,
1 records it in
e sald it had
ce at Hhamo,

bird in the plain

L have only
well north of
Hhamo pla: nl te if
only onee besn recorded in British Borma, but noted its ocver
fot then in Hritish Burn ence in the *uplond erass plaing ' of
the Chin Hills, az stated in the FMresr, 1 find difficult to believe, as, 1o BLAr:
with, such plajns are not present in any parts of these hbills that 1 have been io.

TF

150, The Eastern Dark Grey Bush Chal, Oreicola ferren harineloni,
It certninly does nor confing itzelf 1o
is stated to do. |

Larly April for

151, The Easiern Spoited Forkiail. Enicurus maculofes sulisius.

Chin Hills, where [ shot the bird off the nest, Kachin Hills and Shan States,
The nest I took was on a ledge of rock on the roadside catting. Fresh eggs
April 28th.

152, The Slaty-hacked Forkinil. Enicurus gchistaceus.

All these hills, but personally 1 have only noted it in the Southern Chin Hills
where | took its nest in the hollow stnmp of a tree leaning over 4 streqm early
in April. A bird, [ should have thought, which preferred the larger streams
near the valleys and nol the wee streams up in the hills which £, . puffafos
delights in.

183. The Black-hacked Forkiail. Enicorvs immaculatus,

Choin Hills and I procured it in the Shan States. The nest was upder an over-
hanging bapk in a very small water course which was dry but was within 40
or 50 ft. of a perennial stream ; May 14 being the date. 1o the plains 1 noted
it as rather a later breeder than other Furktails,

184, Leschenanlt's Indimn Forkiail. Enicurus leschenaulti Indicus.

T'he subspecies indicus inhabits the Chin and Kachin States, but the Shan
States sub-species is designated srvensis, Leschenault's Chinese Forkiail,

185, The Little Forkiail. Microcichin scouleri scouleri,

The Upper Burma Hills. I snould say an uncommon bird,

156,  The Blue-fronted Redstarl,  Phenicurus frontalis.

Chin, Kachin and Shan Hills, Breeds in the former and Northern Shan Hills,

187. The Daurlan Redstart, Phaaicurus agroreus.

A winter visitor to the Shan Hills—Arrives about November.—Uncommon
and timid, Another winter species of redstart which come to these Rurma Hills
is & fndgsond, Hodgson's Redstare,

185, The Eastern Indian Redstart.  Plienicorus ochrorus rufiventrls.

I have seen this redstart as late as April in the Shan Hills.

154. The White-capped Redsisrt. Chaimarrhornis lecuocephala,

A winter visitor to all these hill streams.

4 10
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140,  The Plumbeous Redstnrt, RBhyacornis= {aritipnsa,
Algo o winter vigitor to the Northern Borma Hills,

11, The Chilnese Redspoited Bluethroni, Cyvanosylvin robusts suecien,

or visitor,

A win

192, The Common Ruby (hroat, Calliope calliope,
Nuovember 1o Aptil. Staris to sing belore leaving us, a

Aowinter vi
low, pleasant song nttered lrom a densa bush,
193, The Golden Bush-Robla. Tarslger chrysmad chryswue,
in th i His in the f paondl, s it poes throwgh

ARl 1 QeenTr

=3

Vonnon, probably alio to be faaig L earhii -

1 The Red-fianked Bosi-Robin, lanthia cyvsnurs rallinia,

Chin, Kachin and Shan Hills
The Whitehrowed Bush-Rolin. Indic indica,
. T Fow s - 1
LRRRR) y el s CLEY -
1 1
e 1
108 e W Maotedeln lewtr .

the Burmans as the
jungle. * Tauthapagel-
T'he subspecies inhabit-
fer. A shy bird, but in the
war any attempt at -|J'.'-!I!:-_;' its song

1n the Andamang, Oamaston gol its su species albiveniris 1o breed in mest
Loxes placed in the vle, a fact which seemsz to bayve been overlooked in the
Firsena as the nidification of this partienlar subspecies is said to Dw * not re-
corded.’

11z of |,.'|_.:

breeding season will

199, The Dusky Throsh, Tordus cunomus.
A winter visitor to Burma.

200, The Red-throaied Thrush, Turdus ruiicoilis.
A winter visitor to Burma.

901, The Black-hreasted Thrugh. Turdus diszimilis,

A resident species o the Chin, Kuchin and Shan Hills. Ma Renzie took the
egEsin the Chin Hills in Apriland records it as fairly common.

232, The Dark Thrush. Turdus ohscurus ohscurus.
r. ‘Harington records it ap to Mav in the Kachin Hills buat

A winter visit
does not think they bred there.

203, Fea’s Throsh. Turdus fer.
A restdent of the Burmess Hills.

Gieoclchln sibirica sibirica,

904, The Siberinn Ground-Throsh.
[ravison's Ground-Thimsh are winler

This Thrush and (7. £ dapisont,
yisiloTs.




NOTES ON THE BIRDS (F THE UPPER BURMA HEILLS 819

205, The Orange-headed Groond-Thrush, Geocichla cifrina cifrina.

_“’itllun[ rending other dezeriptions [ shounld have sald o owos o bird of the
higher elevation, 4,000 (t. in heavy junule in Burma, It scommon on the vrnes
at Tanpoewi, but T did not mect with it often elgewhere in those hills r-c-.r.]l‘t
where stch similar junele existed amd such places dre nneoumen  in the
Sonthern Shan Hills, FEges eod of May,

206. The Smabl-hilled Mountain=Thrush. Orcocincla dowms dawma,
Apparently resident in uur area,

207. White's Thruzh, Orcocincla surea durea.

205, The Plaln-backed Mountain=Throsh, Orvocinciz mollisina,
This and the above named specles are ouly winter visitors,
2061, The Laree Brown Thrush. Zoothern mosticals,

All the hills, I found it ia the Chin Hills, bat pot common

210, The Cheztnui-bellied Rock-Thrizh, Menticols eryiline

A common bird of the hifls. It has a balat of Loildiog
cuttings of the hill roads. Nests in April,

211, The Blue-headed Rock-Thrush. Monticola cinclorny ncho.

Breeds it the Chin and Kachin Hills. Mackenzie recorda its nesting even
further sonthi—Probably a winter visitor to Shan Hills.

212, The Burmese Bloe Rock-Thrush. Menticola solitarfa afiinis.

This is the Burmese subspecies of the Blue Rock-Thrush; a winter visitor to
most of our area but =aid to breed probably in the very north. This is a
familiar bird which is toticed by maay people oo account of its lonely habits
and the frequency with which it vigits our dwellings, perching on the rools, ete.
Although not really sby, it always has the appearance of being frightened and
never looks contented.

213. Swinhoe's Rock-Thrush, Mondicols gularis guloris,

I'amm sure I saw this species on the crag at Taungeyi, Shan Hills in March,
but I had no gut with me to procures it 1t doss not appear o enter the Chin
and Kachin Hills,

214, The Rock-Thrush, Monticola saxatilis.
A winter visitor.

215. The Himalayan Whistling-Tarush,  Myiophoneus temminck temmincki.
The subspecies in the Chin and Kachin Hills,

216, The Burmese Whisiling.Thrush, Myiophonens temminghi engenii,

The Shan Hills. A par of these birds always frequented the foot of the
Taungeyi eriars well away from any atreass, but | never discovered its nest there.
Its liking for streams is of course well-known,

217, The Purple Thrush. Cochos pirpurca purpurea.
This and the Green Thrush, Cockoa viridis are both inhabitants of these hills,

218, Rippon's Hedge-Sparrow. Laiscopos collaris ripponi,

Recorded only froms the North Shan Hills, but 1 expect it could be foand in
the Kachin Hills too. Apparently the only representative of this sub-family in
Burma.

-
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Xl.—Family Muscicarin

219,  The Sooty Flycaicher.  Hemichelldon sibirica cacabata,

ls the subspecics in thix aven, The Magee savs northe-enst Borma but  this
litile Aveateher certainly iulabits e north-west EHLS, e, Clin DL,

220,  The Yunnmn Soody Flycatcher.  Hemichelidon sibirica rothschildi

Probably in the Shan LLills,

221, The Ferruginows Flyeaicher.  Hemichelidon ¢inerciceps.

In all these hills. Macdonald found its nest on Mi. Vietoru, the epps very
hard set on 13th May,

232, The Ocange-gorgeted Flyeatcher,  Siphia strophidia.

A winter visitor throughout,

423,  The Bastern Red-breasted Flycaicher.  Siphis parva albivilla,
Also a winter visitor oaly.

294, The Rusty-breazied Blue Flyestcher,  Cyornls hodgsoxd.
In all these hills,

725 The Esstern Staiy-blee fiycatche
An inhabitant of the
breeding i the former, and
Spelety’s Museam. Small mo
roadside culting general
eggs look adavk bully white

o33 Tae Little Blue and Wilie Fiycateher, Cyorpis superciliaris astipmas,
Chin and Kachin Hills,

297, The Bormese Linte Pied Fivcalcher, Croimis melancletcn,

F=

295, The Burmese Little Pied Flycatcher.  Cyornls mefanaleaca wesiermanil,
Chin Kachin agd Suan Hilis, Althongh olten met with, it is by no means a
common bird and very uncbtrusive.

234, The Sapphire-headed Fiveatcher. Cyornis sapphirs.
Chin and Kachin Hills.

230, The Rufous-bellied Blue Flyeaicher, Cyornis vivida oulesi.
Chin and Kachin and Shan Hills,

231, The Pale Blue Flyeaicher, Cyornis unicolor unicolor,
Chin Hills.

932, The Bluethrosted Flycaicher. Cyornis rubeculofdes rubeculoides.
Adl three hill areas.  Mackenzie records it as common in the Chin Hills aned
took its eoms early io May inthe Chin Hills,

233, Salvadori's Bluz Flycatcher, Cyorals banyumas dialileensa,

Eachin Hills east of Irrawaddy and Snan Hills. 1 found this bird common
im the latter and it breeds on the crags at Taungeyi. 1shot the lemale off o
nest, but this haidly belped nie to identify the spectes and | subsequently got
womale. The nests are peat and well hidden against the moss grecn trunk of a
tree, sometimes quite low down, I found thepests in Moy and June, but 1
believe they alse sometimes bm-ﬂ'unllch earlier than this as [ shot a young fully-
fledged male early in March. This young Lird had a bloe tail and a bloish
tinge to all its feathers it was with il2 parents,

234, Tickell's Blue Flycaicher. Cyornis tickellie tickellin.
In ail three hills, 1 procvred @ spechmen as far Zouth s Mt, Victoria,
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235, The Large-billed Blue Flycaicher.  Cyornis maznirosiriz,

1 shot a specimen which [ identitied s this in the North Shan Hills in the
ams, The Mreese does not plaee it as o Borman species, sl miny have been
Wiongr,

=db.  The Verditer Fiyeatcher. Stoparols melanops miclanops,
va, over 4,000 ft, A common birnd aud

Any of these hills, as the fadee s
wrticularly partial to nesting nlong rosdaid

. Sharpe’s While-gorgelted Flveptchir.  Authipes mionileser leucops,
Chin Hills and probably Shan Hills,

235, Brooks® Flycatcher.  Anthipes slivoccus pullssenys,

Chin Hills the Fruua says as o lrvawiddy River ; perhaps their
aren comprises nlso the Kachin Hills therelone,
230,  The Sumatran Brow: Alseonnx lalirosiris latirosiris,

I'nnderstand an entirely wi e and plales,
240. The Grey-headed Flycalchier.  Culiclcapa ceylonensis cevlonensis.
Apparently the sul ed in the porfh-west and . & oviendalis. the
Chinese Groy-hea I iortl-east. Shan Hills, Breeds
from end of Mareh it Ap neat nests, agaist a rock or (ree tronk of moss,

covered with spiders’ egp cocoons.

241, The Large Niltava. Nillave grandis.

Chi!:'l Hills and Kachin Hills, Breeds end of April ot well over 3,000 fi.
elevation.

242, The lmdian Rufous-beliled Nilteva, Nillava sundaca sundara.

. Chin Hills and Kachin Hills, probably Shan Hills, 1t breeds (uite commonly
in the former hills and [ found it as far south at Mt. Vicloria. Breeds end
of April often in holes of roadside cultings ot an clevation about 3,000 ft.

243. The Small Niliava, Nillava macgrigoria.
Chin, Kachin and Shan Hills, Haringlon took o uest at the end of April in
ithe Kachin Hills,
243. The Burimese Paradize Flycatcher. Terziphone paradist sifinis.
_Chin, Kachin and Shan Hills much more common in the valleys than at
higher elevations. PBreeds April.
245.  The Northern Indian Black-naped Flycatcher. Hypothymis azuren styani,
A fairly common bird in all these hills,

246, The Yellow-hellied Fizcaicher. Chelidorhiyme hypoxsnthum.

Throughout these hills, bat T do oot know it personally ; it reems a bird of
high elevations. Harington found it breeding in the Kuachin Hills about the
middle of April.

247. The Burmese Whiteshrowed Fantail Fiveatcher.  Rhipidura sureola burmanica,

Chin, Kachin and Shan Hills, 1 have oldained the nest at shout 5,000 [t on
the Taungeyi crag, 21st Mireh, but this séems ently.

25, The Whiteshroated Faptail Fly=caicher. Khipidera slibicollis albicollis,

In all three hills; Mackoetie tock its egps in the Chin Hills at the end of
April.

X1 —Family Laxipas

230, The Dormese Shrike. Lanlos colluroldes.

Chin, Kachin and Shan Hills ; in the latter it is a very common  breeder and
updoubtedly moves up from the plains to breed.

250, The Iodian Black-headed Shrike, Lanius nigriceps migriceps.

Distributed as above but not such a common bizd.
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251, The (Grey-backed Shrike,  Lanius tephronolos,
Apparently cnly o winter visitor to Bormi.
252, The Philippine Shrike. Lanlus cristatus lucionensis,

A winter vishtor, bt | have seen it (o the Shin Hills up to April,  “The song
of this bird alwies rermindel me of nsedee werller at home and: s also-like
the Thick-tilled Wiarblor, Pl easalionds wdon.,

285 The Drown-bucked Pled Sheike, Hemlpus pleatus capitalis,
A Burmess Hils,

p il Waod ‘||III1\.L Tephrodornis pelvica pelvica.
s Hilla, 1 shot itat -.|..u11| un the 'l .1||”~.|Lr A Lo company
.1\ i was hu 1| e top branches of the higher trees. 1
WY ol 'y found in Burma, but it must breed in

th |._|_|..|I‘.

ceriana pondicerinm,
inning of April in
£ PO ol i & small
18 lichen. Lined
[ think, broeds later and o |.u|.. higher up,

253, The Indian Common '-'- oodShrike.  Teph
Chin I

the Sh

3 the Tafrd,

X11.-=Family PERICROCOTIREG

256, The Burmess Scarlel Minivel,  Pericrocolus gpeciosus Iraterculus,

caehin and St
i he Chiln Hills aond twelve years afler,
i, a5 farns [ conld remember, the same

T ssam Shorliliad "-iiu{r:i_ '.:cr--.-.umn:u.-: brevirnstris affinis.
: e probably. [ shou I-- ay the CThin Hills. 1 found a
HungEoyi JI l 2, ani shot both parent birds

ireir 5 e fresh, the nest ; simatlar 1o other minivets.
255, Hume's Minivet. Pericrocelus mgl-.d
Recarded by Col. Rippon, according to Harinyton, from the Kachin Hills
which iz some way from Tennasserim, the habitat of this bird according to the
Fanna, There may bea mistake ?

953, The Yellow-throated Minivet. Perlerocotus solaris solaris.
The Chin and Kachin Flills.

960, The Shan Minfvet. Pericrocotus solaris ripponi.
Shan Hills.

261, The Rogy Minivel, Pericrocolus roscus roseus,

Chin, Kachin and Shan ills, 1 remember Osmaston taking a nestin the
Intter kills.

962, The Burmese Small Minivet.  Pericrncotus peregeinus vividus,

Common everywhere and hreeding well up to 35001t | ones found the nest of
this minivet only two [eet above t!n. eround, but generally they are well out of
peach.,  Egps beprinning of May,

963, Jerdon's Minivet, Perlcrocotus albiirons.
In the Faame eaid to occur in the Chin Hills, but T doubt this and believe it is
only o bird of the dry zone of Burma.

964, The Pale-grey Cuckoo-Shrike. Lalsge melaschisin avensis,

Chin, Kachin and Shan Hills. 1 bave taken the nest at Taunggyi, Shan
States abont 4 to 50001t It was placed fzirly bigh upin afork of 8 branch
almost like a dronga’s. 3 fresh egus end of April,



NOTES ON THE BIRDS OF THE UPPER BURNA HILLS 323

265, The Black-headed Cockoos3hrike.  Lalnge svkesii,
Mackenzie records thiz bird from the North Chin Hills,

M, The Siamese Large Cockoo-Shrike.  Orancalvs macei siamensis,
Chin, RKachin and Shan Hills. The raceous ery of this bird can be ofien
heard. 1t has a wonderfully neat and smull nest for its slz=, generally high up

ree fork, render t diffvenlt to see.
Mackenzizc ook ergs at 1 pril in the Chin Hills and 1 took e
Maymyo at end of May, but 1 think this was unuzually late. Generally 2 epps.

XIV.—Family ARTaAMIDA

267. The Ashy Swallow-"lirike. Arfamos pscis,

Chin, Kachin and n - Hil A bird uf the | tike. The
description of their habits in the Mo stems very good sod brines out their
characteriztics well.

368, The Crowsbilled Dronyo, Dicrurus anneciess,

Distributed t} i i
ted birds in Be to have record t. Presumably they are so
like the next species ey iave not been shot and identified and s=em to have
been migsed. [ certainly have never noticed it, nor handled a specimen.

wot th
a5 oL the

2689. The Black Drongo. Dicrurus macrocercus.

Apparently of this species the subspecies £, w. albivicius, the Himalayan
Black Urongo is found in the north and £ m  eafdercus, the Chinese Blaclk
Drongo in the southern portion of these hills, End of April and beginning of
May seems the breeding lime. ¥

270,  The Grey Dronge. Dicrurus lewcophaus,

According to Mr, Stuart Baker, the subspecies which inhabits the north of
our area is fopzeoeds, the Assam Grey Drongo and in the south sferescess, the
Burmese Grey Dronge, this applying to the Kachin Hills {please see map. )
The distribution is difficult to understand, and the same remarks apply to the
subspecies of sacrocercns. 1 have taken the eggs of this species all over the
Shan Hills and on the last occasion shot the bird to the east of Mandalay and
should have said it was Afopavodd, butto really identiiy these subspecies one
wants a series of skins for comparison. They begin to nest at the end of March
in the Shan States ; the nest is not as a rule difficult to find as the birds return
to it fenrlessly. The eggs seem to me fo be always squat ovals and notlike the
Black Dropgo's in shape and as a rule very much more haodsome in
colouration.

271. The Northern Bronzed=Drongo. Chaplia mnes mnea.

Chin, Kachin and Shan Hills. 1 found this bind brecding Inte in March at
Tanuggeyl, Shan Hills and noted young birds on 19th of that menth further east
but Mackenzie took them a month later in the Chin Hills.

272. The Indian Hair-crested Dropgo, Chibia hotlentolia hollentolia,

A common bird in all our hills, breeding end of April. The nests I note are
very untidy cradles and one cannot understand what goverus the choice of site
for more variahle sites for nests it is difficult to find,  Sometimes hidden away
in jungle, sometimes overhapging a highway, sometimes very high and out of
1each and sometimes quite Iow encugh to reach by Pand by pulling the branch
down a little.

2j3. The Indian Lesser Racket-tailed Drongo. [Bhringa remifer teclirostris,

Chin and Kachin and Shan Hills. Mackenzie says breeds somelimes quite
low down and | have poticed this myself.  Breeds endof April.
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274, The Large Racket-tolled Drenpo,  Distemurns paradisens,

A third species of these drongos which appears to vary suthciently in size (o
enable different subspecies to be created. ‘I'he subspecies Tnhabiting the
northern ranee ig £3 A, srandis, the Aszam Laree Racket Toiled Drongo, and
the sonthern £, p. rangornensrs, the Burimese Large Racket-tailed  Drongo.
Thiz species never seemas to butld low down and the nests e very difficalt to
got. Breeds enid of April.

EV1.—Family 3vivipa
275, Mrz. Slevens's Reed-Warbler.,  Acrocephalus sicnlorens amyx,
g on the Lake bolow P aungeyl abont
utte andd the bind wois
n the lake
rushes

L Biatn

Iz now known to bréed in the Shan Hi
Captain Livesey fomnd its pestsin the middies of J
for me by Mreo Stoart Baker,  The birds are numet

re winter visi o the plaing, They | i
v oamd m al WY
i Were bwi
e nidifi

eacaped the n

Fing

Stated to occur

probable that o reed war

230, The Brown Bush-Wa
Chin Hills oaly apparentiy.

281, The Burmezs Tailor-Rird. Orthetomas sulorivs patia.

‘Throughout the i t the higher elevations,  The subspecics
. 5. .l"l?.'.-|;;'|;'|.'.';rr':;-.. e ] iril, is reconded from the Northern
Shan States. A darker bird, but apparvently from the measurements  give
the Fruws, not well named. Breeds from April and on, mostly ia the rains
1 think.

282, The Burmeze Black-nacked Tatlor Bicd.  Orthotomus siriguiacis nilbduz.
Probably occurs in these hills.

283, The Yellow headed Fantail-Warhler.  Cisticola exilis tytleri.
Throughout these hills in special localities seemingly ; perzonally 1 never
spotied it.

284, The Streaked Fantail-Warbler.  Cigticola juncidis curslians.

Throughout the Upper Barma hills but ravein the Chin Hills, chielly becanse
there i little if any suitable country, For so small and apparvently feeble a
flier this little warbler makes extraordinary undulating Hights, nttering its sharp
note oo the * op gradients.” Its nest is a pictitre of Lird architecture, o small
edition of Swya, and it seems to have o habit of making @ trin] nest or two
before making a final approval of the nursery. 1 have noted it a3 being
cuckolded by Cacomantss mernlinug. Starts breeding in May and woes on
throughout the rains, even up to the end of September, -

#85. Franklin's Wren-Warbler. Franklinia gracilis,

Chin, Kachin and Shan Hills.

One year it waz particularly common at Maymyo in the Shan [ills east of
Mandalay and Osmaston found several nests, twoof which had been used by the
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A, R. Ieenwaddy at its scoind dofile just below Bhamo Hills
occupied by Kachins,

B. The Bhamo Plain. R. Trraws
Kachin Hills. 38,000 foot.

C. Kachin Hills. 5,000 fect. Typical view,

wdy Valley ns viewed from
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above named Cuckoo, In subsequent years | found them less comman. Itisa
bird of the open seruhb jungle. Eezs tound mostly cod of May and beginning of
June. The nest iz like that of O saforing, but lined with grass only, and never
higher than 2 or 3 fect off the ground.,

956, Beavan's Wren-Warbler,  Franklinla rufescens rulessens,

A bird of all these Unper Burma Hills, bat more of an inhabitant of jusgle
than precifis, Personally 1 have only tiken the nest 1o the plains, the grirs,
were light blue, unspotted. End of May, o

957, The Sirfated Marsh-Warbler.  Megalurus palusirls.

I pever came across this bind actually i the Chin Hills because of lack of
suitable country and Harington only records it in the Kachin Hills round
Bhamo which is the plains country. In the Shan Hills whers rushy swamps
are common, this bind makes itsell very conspicuous and one cannot help
liking its fine song often given on the wing as well as from the top of a bush in
the swamp. Both Mackenzie and Hopwood took theeses of C, canorns from
the pests of this bird. Nests early May.

a5 The Thick-billed Warbler, Phragmaticola mdog.

Winter visitors to the Buormese hills. | note it strikes the Shan Hills on
migration and remember ies suddenly appearing in the jungle round
Mavmyo early one May, ! I ing on—three
or four birdsin & small pa rhicr and
chifficult to get sight of 1 to do a
small drive., Hq i1, but he
pever fonnd the nest that [ koo

950, Radde’s Bush-Warkler. Heshivoculn schwarzl,

A winter visitor ; 1 notice recorded by Col, Rippon in the Kaghin and Shan
Hills ; in the latter Cook says it was Comimon.

0. Tickell's Willow Warbler. Phylloscopus aiiinis.

Probably all the Burma Hills,

901, The Olivaceous Tree-Warbler. - Phylloscopus griseolus,

M. Western Hills.

252, The Dusky Willow-Warbler. Phylloscopus fuscalus fuscatus.

This subspecies and 2. 7. fdoweeyred, Dybowski's Willow-Warbiler, probably
oveur in the Upper Burma hills.

w13, Milne-Edwerid's Willow-Warbler.  Phyllogcopus armandii.

Recorded by Hario ;
also a visitor to the Shan Hills,

gton as very common in the Kachin Hills, 1238 probably

294, The Nepal Orange-barred Willow-Warbler, Phylloscopus pulcher. }

Chin, Kachin asd Shan Hills. My nests of this bird as recordecd in the
Fawna must, | regret to say, be considered doubtful. 11 was not near Haka
that 1 got them, the egps were not speckled but white and the bird 1 shot off
ofe of the nests was never gathered as it was ooly wounded and [ only saw it
and shot the fArst warbler | saw after. I oever got o shot at the actual owner
of the other nest.

245, Palles’s Himalayan Willow-Warhler. Phylloscopus prorcgulus aewloni,

‘The Chia and Kachin Hills.

246, Forrest's Yunan Willow-Warbler.  Phyllosopus proregulus forresii.

Shan Hills,

247, The Crowned Willow-Warbler, Fhylloscopus humil procmivm.

Winter visitor to these hills,

@08, The Arctic Willow-Warbler.  Acanthopneusie borealis borealis.

Winter visitor to these Upper Burma Hills,

1
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FE, Middendofi's Willow-Warbler.  Acanthopnenste nitldus plumbitarsus,

In the Kachin Hills,

300. The Annam WillowWarbler. Acanthopnenste nitidus saturntus,

A winter visitor to Shan Hills,

301, The Large-billed Willow-Warhler. Acanthopoeuste mngnirosiriz.

MNothing much recorded of this bird but snid to be a winter visitor to Burma,

302, The Pate-fegged Willow-Warbler.  Acanthoprensie (encllipes,
sl 1il}

Winter vizsitor to the Kachin Hills and probably also the

303, The Dull Green Willow-Warbler.  Acanthopneuste lugubris,
Winter visitor to all these hills probably.
300, Temminek's Crowned Willow-Warhler. Acanthopneaste occiplinlis corannius.
Winter visitoer.
305, Blvth's Crowned Willow-Warbler. Acanthopneoste trochilohics irochiloddes,
Thiz and A, f faerderti Baker's Willow-Warbler occur as winter visitors an
the snbspecies 4, £, davfoomd, the Tenna Whit 1\ !
breeds in the Burmese H
but it was found I
vay north of the Karen :
306, The Allied Fivcatcher-Warbler, Scloercns sifinis,
Chin and Kachin Hills.

el

307. Anderzon’s FlycatcheraW

Chin, Kachin and 31 i
was probably this
Mr. Stuart Baker as
instance the
roacdside cut
nest.

308, The Grev-headed Warbler.
Chin Hills, recorded from nd [ mvaell took the nest furiher
north at Falam, 19th April eres a little set.  Nest [ound by bird fying off !

300, The Cheztout-headed Flycatcher-Warbler. Selcercus cazlanevceps cazslancoceps,
Chin, Kachio and Shao Hills,

310, The Burmese Yellow-bellied Flycaicher-Warbler. Abrornis supercilinris salwinensiz,

Chin, Kachin and Shan Hills.

311. Sharpe’s Flycaicher-Warhler. Abrornis schisticeps ripponi.

In the Shan Hills.

312, The Chin Hills Black-faced Flycatcher-Warbler, Abrornis schisticeps flavimentalis.

Chie Hills,

513. The White-throated Flyvcatcher Warbler. Abrornis albogolaris alhogularis.

Chin Hills.

314. The Shan Aberrant Warbler. Neornis flavolivaceus inlricatus,

Chin, Kachin and Shan Hills. Its breeding i= recorded in the Kachin Hills,
May aod June.

315. The Strong-footed Bush-Warbler. Horornis fortipes fortipes,
Chin, Kachin and Shan Hills.

316. Hlandford's Bush-Warbler. Horornis pallidipes pallidipes,

Chin, Kachin and Shan Hills. 1 was with Osmuston when he found the nest
of this bird at Maymyo, east of Mandalay, in the Shan Hills, The eres were
sucked by a cuckoo, unfortunatelyas they had been left for n full cluteh, 1 mnst




4

NOTES ON THE RIRDS OF THE UPPER BURMNA HILLYS R

have spent hours, like Col. Harington, trying to find the nest of this bird, but
without suceess and yet the only one 1 saw, that mentioned above, it wis not g
diffic wst to find,  Unfortunately later on boilding drove the birds away
from r favourite coraer of jungle at Mavmyvo and 1 could never discover
where they had moved to for their breeding operations. The bird haz a very
loud vnmiztakable call,

The Ruious=capped Bush-Warbler.  Noreltez bruonifrons brunnifrons.

Chin Fills.
il5,  The Yonnan Rufoas-capped Bosh-Warbler, Horcites brannliroas winbraticus,
Shan Hills.

319, Swinhe's Reed-Warbler,  Urophiesis squameloeps,

Probably to be found in

320. The Golden-headed Warbler, Phyllorgoles coropates corngalys,
Chin and Kacain EHil

321, The Brown HillWarhi
The subspecics a5
1=\
1.1

i Lo L FE
rally a'dark ring at the
;s and differ from S, superct

pusts 1ris Wwhich

322, Apsien's Hill-Warbler. Suye atrogularis khasiana.

Chin Hills where I found the nest below Mt Victorin oo 1st May, Mackenzie
togk it much further north at end of Apiil. My eggs are of the greenish
ground red-spotted type.

325, Anderson’s Hill Warbler. Suya superciliaris superciliaris.

Chin, Kachin and Shan Hills. Chile common at Taungeyl and in that
neighbourhood at 4 to 5,000 ft. elevation. Eggs taken are like 5. afrogalaris
rather than erinigera being smaller and unlike the latter in colouration. But
the nests [ found were all similar to 5. erimigera with the exception of the
addition of small scraps of moss to the outside. Harington noted this io the
pests he found in the Kachin Hills: May is the month in the Shan Hills.

524, The Yellow-bellied Wren-Warbler. Prinia flaviventris flaviventris,

Apparently to be found in all the Upper Burma Hjll_s; in suitable localities
bt | never came across it inthe hills, H.:FI.{] Harington in recording from the
Kachin country says it oecurs on the plains round Bhameo,

425, The Burmese Wren-Warbler. Prinia inornsia burmanica.

We zeem now Lo be fairly certain of the races of these species and durmasica
seems the only one inhabiting these Upper Burma Hills. They do not go much
above 3,000 ft. I think io the Shan Hills they breed much earlier than they
do In the plains where June seems about the height of the season. I should
have said the nests were penerally purse shaped. 1 think one would be right
in asserting this species must have water near it either in the form of rivers or
alake. FPrimfa seems to oo mad in the breeding season and makes extra-
erdinary contortions in the air. The tail taking charge of the fusilage |

XVI1l.—Family REGULIDA

426, The Yunnan Goldcrest.  Regulus regulus vunnanensis.

Apparently our only goldcrest from the Northern Shan Hills, [ do not know
the place quoted in the fuwrna. Our hills are not as a rule bigh enough for this
race, | suppose, or they may have escaped observation in the Chin and Kachin

Hills,
(7o be continued)
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tiny swirls and squirts, which are the currents of water they are
attracting and repelling, a process adopted for the purpose of
filtering all nutrimental and shell-producing matter and then reject-
ing the effete water ; others accomplish the same thing by means of
opening and shutting their shells and by a continual movement of
the Cifia. All are enclosed in a pair of shells united by a hinge, in
a few of which the spiral tendency is evident. Some live ina
vertical position as regards the planes of the valves, others lie on
one or the other side, in which case the lower shell is deeper than
the upper one. The apex, thatis where shell growth commenced,
iz ealled the Lfwbe in bivalves, and here, the leaves are united by a
hinge-band of horny fibre called’ CAitin, and by interlocking teeth.
By the elasticity of this attachment and the action of ezrtain muscles
the valves arc opened and shut. In most Hivalees this muscle
adjustment and the mantle line are evident on the interior surfaces
of the shells : the latter is known as the Palffal fine, and where it
iz observed not to run in a continuous curve but to form a bay,
that is, a sharp bend inwards, it indicates that the animal had
retractile breathing tubes.

The bast-kno yn of the Hivaloes are the Opsfers.  They frequently
have the valves unequal, the upper flat, the lower slightly convex.
The shells increase in size first by adding new marginal rings, then
by growing thicker. There are a great many kinds of oysters, and




SHELLS (OF THE TROPICAL SEAS s

although they have been preyed upon by man and other animals for
ages, vet their numbers appear to be legion. One of their worst
enemies is the Star-fish.
' The prickly Star keeps on with full deceit
T'o foree the Oyster from his close retreat 3
Joxes' Orrax,

Tritons also bore into their shells, making a cleanly cut, perfectly
rolind hole.  Oysters are very intolerant of eold and thrive in warm
seas ; from very ancient times India has been famous for her ovsters
and has been regarded as the chief market of the world for the best
pearls, the fisheries at Cevlon being the largest. Another sreat
centre is the Island of Bahrein in the Persian Gulf, and on the
West Coast the trade is prosecuted at various places, Nawangar in
the Gulf of Cutch, at Ratnagari, and about twenty vears ago there
was considerable excitement over some pearls found at Belapur in
the Thana Creek, Bombay.!

The most valuable pearls are produced by the Wergaritifira ; at
one time they were beligved to be caused by a worm, the larva of o
Czslode, which occasioned the oft-repeated French epigram that * A
pearl is the glittering sarcophagus of a worm ' Now, however,
they are known to be due to a pathological process brought about
by the introduction of some irritating substance, lik= a rain of sand,
into the mantle. The Chinese, always with an eve to the main
chance, profit by this fact and introduce between Lhe valves 1ittle
scraps of mother-of-pearl, or tiny images of Buddha attached to
wires, which they remove when coated with nacre. Similar concre-
tions of various colours surrounding a foreign body are foundin
porcellaneous shells and are used as beads, Ovsters cast their
spawn or spals, asthey are called, upon rocks, shells, ete. to which
they immediately adhere : they look exactly like drops of greenish
tallow, but scon a tiny transparent shell appears provided with a
fringe of hair-like processes or Cilia, with which the baby oyster
can paddle in the water.

Scallops, genus Pecfen, are fan-shaped and the valves are flat and
usually decorated with radiating ribs. The older Scallops moor
themselves by a dpsiws, but when young they are very aclive and
swim by rapidly clesing and opening their valves : when the sea is
calm they move about in little fleets, the vawning of the shells dis-
closing their many eves which lie on the edge of the mantle and
shine most brilliantly. One of the family Peelen jacobers, St. James'
shell, in ancient times was the badge of the pilgrim to the Holy
Land

* Who quit his cell ; his pilgrim staff he bore,

And fixed the Scallop in his hat before °!
The Hfat, white, round and beautifully translucent shells of the
Window Oyster, Placuna placenta are a very common object on our
shores. They are exactiy like discs of mica, quite smooth and
delicately lined, young ones being tinged with pink. In China, cut
into squares of two inches and secured between light strips of woad,

1 These were seed pearls obtained from the Win.d-ngw-pnue ﬂ'};st;r_{!‘ia;;;ng
placenta). A small industry ‘o these pearls is still earried on.—fds,
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they are used as window panes, Hornell savs, that the Portuguese
borrowed the idea and introduced the use imto India in the
sixteenth century, and that even to-day the windows of old honses in
Goa and Diu and the Governor's Palace at Marmugon, have many
windows glazed in this peculine wav., Sometimes tiny seed pearls
are enclosed in the valves which are not of much value, but are
caleined in erneibles and used by wealthy Indians as lime with betel
and pan: also they are burnt to form the black powder so sought
after to beautify and strengthen the eves of children and are placed
in the mouths of the rich dead at cremation ; and, from very ancient
times, boiled with the juice of certain flowers and leaves and
reduced to a powder with burnt coral, they are administered in
tuberculosis and other wasting disenses.

The Muzsels;, Myplilide, are wonderfully prolific and the grea
enemies of ovsters, settling down over a bed and simpiy smof
them : their shell is wedge-shaped and they moor themselves
means of a strong, silky  dyssus or
stones, etc. Thougrh not s0 hig
mussel is edible and on the West Co
M. smarapdinns is eaten and is cons
caste Hindus an excellent shell-fish, thouw;
unsafe, as partaking of it causes nauseq
some places man has put mussels to
aware of the ineflicacy of the tide to : them because of their
strong anchorage, they are en i | boatloads to fill in all
interstices of a bridge where the tide runs so rapidly that repair
cannot be effec-
ted in the usual
WAy with
mortar. This
was the case at
Bideford in
North Devon,
where, at the
junction of the
Taw and
Toarridee rivers
a long bridge of
24 arches was
dificult to
repair ordinarily
because of the
swift currents,
and many
j Foatloads of

mussel were
regularly  im-
ported by the
Dark shell—Scallop ; others Cockles, common in Town Couneil
Bombay for such work.

Many of the

Mussels have a tiny crab living with them under the shell asa




Jouns. Boumnay Nar. Hist, Soc. Prate 1,

1. TLeft above : Cockle (Cardiade); Right: Wedge Shell (D, scrofim);
Middle: Are Shells,

9. The Spotted Bear's Paw (Hippopirs).

3. Leit: Window Oyster (['lacumna placenia)
Oyster (Margarilifera).

{. The Giant Clam {Tridecna).

+ Right and abave : Pearl



Jouns. Boupay Mar Hist. Soc, Prare 11

1., Venns Shells. Large one on right: Chione pinguis ; Large one on
left: O, radiaie; Small ones: Merie.

Li=]

Left: The Sunset Shell (Msemmebia); Right: The Razor Shell
[Salenide).

3. Criherea.
4. Angel's Wings. [Pﬁll..llzi'i buried in stone.|
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mess-mate, which the older naturalists believed warned it when
danger threatened, by nipping the mantle.

Lima fndica, found off the Travancore coast, gives home to
Pimnoteres abyssicola, a wee crab,

The Are shells Awade are thick, with a long, straight hinge-
line, distinctly humpy and generally found covered with a rough
epidermis. The inmates are exceedingly retiving and hide away
under stones and in the crevices of rocks. The West Coast is rich
in the species. . dfstrigala, u rough, oblong, lime-covered shell
fastens itself to rocks, etc. by o strong, horny dysses and is most
difficult to remove. A. fweguivalyds, very thick and broadly
ribbed, and as its name implies, has uneven valves: .. japonica

is of a plistening white; A, proncee like an equilateral trinngle
with 20 ribs. 4. fucfea very humped, small and vellowish, forms
a part of the shore shingle at Bombay and on all coasts., At the
north end of the Bay of Be a lovely little Area is d which
has the lustre of mother-of-pearl when 1the outer epidermis is

removed, called Nucwla frlfons,

L¥idacna or the Giitnt clam is found in the Laccoadive Sea and in
lagoons of coral fields. The shell is thick, strongly riblked, some-
times also furnished with squamous plates, and very heavy, often
attaining great size as it grows older. One weighing five hundred
pounds had an animal of twenty pounds. They moor themselves
by a powerful byssus and Darwin believed the shell muscles to he
50 strong that if a man were to insert his hand between the valves
he would have to leave it in the tremendous grip until the death of
the creature. Old mythological pictures show Venus emerging
from the sea riding in a pair of the opening valves and to this day
the dead shells are used in churches as bdweliers for holding holy
water. At St. Sulpice in Paris, a pair two feet ncross presented by
the Venetian Republic to Francis I, are still in use : these, however,
are exceeded by a pair three feet wide at the British Museum.

The Higpopus or Spotted Bear's Paw is also a large shell, but not
anything of such gigantic proportions. It is found near coral reafs
and is radially rayed and erimped.

The Cardiades or Cockles are free, that is they never moor
themselves to objects: the valves are strongly ribbed and have
a waved margin. The animal, living in sandy places in low
water, is largely used for food and sometimes occurs in immense
beds. C. asiaticum, pale yellow and deeply ridged is found on our
shores : the double shell viewed sideways clearly demonstrates how
the species have obtained their specific name. Lucniacea antiguala
too is very common: the valves are almost circular and their
surface is dull, white with irregular blotches and streaks of rusly
brown. All round the coasts of India these shells, which are VEery
gregarious, are extensively burnt for making lime, known as sfpi-
Ka~chuna, which however contains little cementing property and
is only employed in white-washing. [n South India, however,
lately they have successfully mixed it with laterite to form a Port-
land Cement.

The Venus Shells are also free, living deep-burrowed in sandy or
muddy sea bottoms. The shell, oval or almost circular in shape, is
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often very beautiful in its colour and markings. Chione pingads is
common in India : it is very shining and smooth, rather thinand in
colour a light or dark grey with concentric lines. Very like it is’®
. radiale but the colour is a mottled grev, sometimes reddish.
Tapes textriv is ovate, oblong, very shining and vellowish marked
with 2 black network of ziz-zag patterns.  Merde offose is concentri-
cally lined and nearly covered with bold angular markings, And
the tiny ribbed bivalve shells, white, vellow or faintly purple which
comprise so large a part of the shingle ave Vewws fwbricala.
Artemis is nearly eireular, and immediately under the beak a small
heart-shaped indentation can be discerned, which is largest in
A, ¢ihfa a very thin shell, much swollen near the beak,

Donax or Wedge shells are inequilateral and the posterior valve,
on which it lies, is truncated, £\ seortem is found all round o
coasts @ it is sharply shortened, is concentrically striated {ormin
ridpes anteriorly, brownish grey on the outer surface
polished violet on the inner. B fecaraalus, a pretty pink or i
tinred smooth little shell, is plentiful in the shingle.

The Cytheree ave elerantly scalptured with transverse ribs an
darker ravs passing from beak to margin, They are called aiter
classical name of the Goddess Venus who loved the island o
Cylherea.

The ellinide have equal valves richly coloured and marked,
very flat and closely compressed. They are found in sandy CEs
burrowing beneath the snrface, and are largely representcd in
Indian Seas. The Sunset Shell, Psantmobia 15 purple, thin, almost
transpareat and oblong w f sh ravs passing from beak to
margin. 7~ pure white, but
very ineguilateral, : has the posterior side scooped,
and is pinkish and very polished.

The Solesidas or Razor Shells are long, either straight or slightls
curved, of a transparent browny-purple with tranverse \
longitudinal bands in a darker or lighter tone; they are soc
because of their fancied resemblance to a razor. The me
always lives buried in the sand in an upright position as it s guite
incapable of progression : its strong eylindrical foot pushes its way
down with amazing dexterity, leaving on the surface a little double
aperture like the figure 8 which is the position of the two siphon
tubes and from which spirt up little jets of water. Notwithstanding
the fact that the natural hahitat of Razor Shells is salt waler,
they have a remarkable dislike for salt and can alwaye be made
to jerk right up above the surface by dropping 2 few grains
where their water jets appear. However, if once they are taken
up and put down again no amount of salt will induce them to
reappear.

Angel's Wings, Pholas, also lives perpendicularly, but buried in
spongy rock or wood. The shells are equal, white, rather thin and
brittle and zape at either end, faintly resembling wings of cheru-
bim ; when young they penetrate the rock, both foot and shell
helping in working their way, moving the body first to one side and

very smocth and

Lo PEREE

then to the other, inwards of the rock and finally downwards,.

exactly as a carpenter employs a broad awl; as they grow in sizeg,
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Snbfamily SvNeLestina Tillvard, (1917)

Spnfestonee, Tillvard, * Biolog
lod, Mus,, vol, xix, p. 157

oy of Lrragonflies ', p. 277 (1917) ; Laid. Ree.
1920,
Dragonflics of medinm size, considerably larger than the averare Coena-
grionid, usually with green metallic head and body | resting with wings wide
wl, Wings with a long petiole, hyaline or barred with blackish brown,
viell elongate, narrow, acutely anrulated distad ; sectors of are nris-
little above middle of are ; A7 arisinge from A%7 far distad of node -
o oariging from Az atb or o Ditthe pro el of the subnode; Cuif arched
v costalwarda at it2 oviein:  AY and SR, except in penus
fiesfes, arising closer to node than b : and closely converged at their

distal ends @ an obl soit betweer 1 ol LA ot aboul
midway Dbetween prlarg rinble, usually
clongate ; interca Iof wings :oanal

bridge [af) very s anal feld
ongy andd slim,  Saperior adal appendages of male

small. Abdomen very I
forcipate, spined outward]
Larva. Long
lamellate, lanc
narrowly ecleft, 1 I
robust tes

m e

1; caudal gills
ply and
movihie hook,
£ Legs long
Breeding in

two apic
and spider-1
slreams n 1 1L Areis.

Distribnts Ouly twa st known from within  Indian limits, wvie.
Megpalesies Selys and Crefesfes Macliaeh. ‘T'his gubfamily is represented in
Ausiralasia by Symfesfer, in Africa by Chforalesies, in Asia by the (wo Indian
genera mentioned above,

Al
i

Arens

Genus MEGALESTES Selys (1852),
Megalesfes Selys, Bull. Aead. Belg. (2) vol. xiii, p. 293 (1862) ; Kirby,
Cat, Odon. p. 1589 (1500) ; Laid. Rec. Ind. Mus; vol. xix, pp. 186, 187
(1920).

Fro, 1. Wings of Megalestes major, Selys

Comparatively large Coenagrionids with vivid metallie greon body marked
with pale yellow and abdomen of great length. Wings long and narrow ;
pterostipma elongate, nearly three tumes as loag as broad, broader at middle
than either euwd, braced ; posinodal nervures numerous; arc situated at the
distal sntenodal nervuore ; posteostal wervure (ac), arising much nearer the
diztal antenadal nervure and petiolation of wings ceasing svme distance before
its junction with the anal bridge {af), this point slightly distad of the level of
the midpoint between the two antenodals in the forewing, and well distad of
that point in the hind ; discoidal cells very acotely poioted distad, the costal
side not quite double the Tength of the basal in the forewing, and slightly more
than double in the hind ; fA0F and Kie + 2 arising much closer to are than
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pode and ronning paratle! to each other for some distance ;s obligue vein
usually preseat Datween A% and FATE : A arising from A7 much nearer
node than plerdstigime ; 3 or 4 intercalated sectors ot the apical ends of
wings.

Abdomen very long and sleader
pately long, hind {emora extendi

100 to 12 robust spines

e wings  legs mode-
rax and armed with
al elow-hooks

mueh longer than il
r 1o hinder end of

v Libke with longer finer @
el st end of elaws.  Anal superior appe

bl ges forcipate | inferior
short rant . Female with robust ovipositor, abdumen considernbly shorter
and stouter than o male,

o s i 2 1

lia, Nepal, Sikkim, Burma, Inde-Ching and S,
o, Selys.

:: 1551 -'l_

, Bull. Acad. Belg, (3) vol. xlil, p. 2
Meedham, Proe. U, 5. Nal,

iy

Vveriex E :
from cettain
metallic ;

ingles ; osciput and whole of :
eit with a coppery reflex ; eves d

Prothorax dull metellic emerald green pr
and middorsam ; posierior lobe dull black,
tenerals,

v metallic emerald pr
he postero-

atera suture and
S0 0 [ATTOW ' i ior botder of
ch the rest of melepimer allow. The
also narrowly ya i colour broadening
eath sntively light ye vith the lower part
adults, pruinoged white so as to obscure the

out below over L
of sides and whole
ground colour.

Legs bright yellow as seen from behind, dull black or enfumed when viewed
from the {ront ; spines and tarsi black.

Winga hvaline, uncoloured or palely enfumed especially at apices;
pterostigma variably yellow to brown in tenerals, black in adults, covering 21
to 35 cells, strongly braced ; 16 to 21 postnodal nervores in forewings, 13 to 16
in the hind ; other items of venation as for genus,

Abdomen (ull metallic green on dorsum and sides, more brilliantly metallic
on segments 1 and 2 ; the sides of segments 1 and 2 and base of 3 pale vellow ;
intersegmental joints narrowly black as well as beneath ; dorsum of sesments
f#and 10 pruinosed white in adults,

Anal appendages black; superiors lightly longer than segment 10, forcipate,
the apices meeting or even overlapping, broad at base where, on the inner side,
15 seen @ short robust quadrate process after which the appendix is slichtly
tapered and strongly twisted on its long axis so that the outer side comes to
leok rather upward ; a robust spine on the inner side at junction of apical and
medial thirds. Inferior nppendares rudimentary ronnded and with o mode-
rately robost short spine directed upwards and analwards,

Female, Abdomen 4547 mm, Hindwing 36-35 mun,

Very similar to the moile but of more robust build and with a shorter stouter
abddimen. A specimen from Assam differs as follows i —Prothorax with the
whole of posterior lobe and o large triangalar middorsal spot bright ehrome
yellow ; antealar sinus with a spot of yellow on each side, variable in size = the
whaole of metepimeron except for ashort upper anterior spot of metallic freen,
bright chrome yellow, o5 also a broad wedge-shaped stripe on midlateral suture
broadeaing below, Hinder pair of femora nll yellow save for the distal ends
which are enfumed brownish black ; wings rather bronder ; 18 postnodals in
forewings and 16 to 17 in the hind; pterostigma dark reddish brown,
Abdomen with the yellow markings more cxtensive, the sides of segment 1
broadly, the whole ventral border of segment 2, & narrow basal ring to segment
3, repeated, but obscurely so on segments 4 to 7, the ventral border of

of beneath,
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want 8 and o ventro-lateral 2pot on =egment 9, whilst segment 10 has the
groater  part of the dosam vellow, the middorsal carins, o subdorsal
spol on each side contiuent with an apical border alone being blackish metallic
gpreen.  lo a speeimen from Dehra Do the dorsum of segment 10 is thinly
proinosed, partinlly obscuring the markings, the whole of the dorsum of thig
cutnent dull metallic green, whilst the whole of the sides nre: vellow SEEment
8 s u smatl bago-lateral and o large apico-lateral spot of vellow ; the 1_:.;1.-“11:]

dour of the abdomen in this specimen being coppery metallic. ;

Anal appendages moderately short, about three-fourths the length of
segrment W oin the Assam material, nod about hall the length of thatl serment
1 the gpecimen from Debra Dun, short pointed conleal, widely separated,
k. Ovipositor dack blackish brows with s spot of yellow variably present
Laternlly, very robust, extending to end of abdomen.

fristribnfion:, Assam, Benwal, Sikkim, Nepal and the North Punjab Lills
up tooan aktitode of about K000 fr, ¢ ccimens reported by Martin from
¢ of even species and not M. major, lehra Dun 26;
ni, 149, X, Mongpoo, Darjeeling District
112 VI, Muktesar, Kumaog Hills, 7,000 {t.. 9. V., Eakani

hag been described
oy mear Darjeciing
1 nk that

Oy, Laldlaw, 1. e.,in a sandy
g ft., in the month of May,
eievation, Dot the larva, nevertheless,
it about 6,000 I, ina serub jungle
sh, 1 fonnd tenerals emerging from small brooklets which

Mp, T. Balnbrigre Fletcher bas sent me the following notes on the occur-
rence of tinis species in Shillong :=' Moderately common amongst bushes
buelow Kenilworth 5,000 ft. during the second hali of Aupusi, 2 or 3seen
daily. Always =olitary although 2 or more may be seen in ope locality,
generally 100 yards up and déwn stream and about 20 yvards from the stream,
pever more, and on bushes,  Slow unsustained fight, settling with wings half
expanded. Noune seen in crop, Specimens seen right up to the 20th October.'
Bimilar habits were ubserved by myself near Darjeelicg, tenerals hiding up in
dark jungle in company with Caliphaa confusa.

Megalestes irma, Fraser (1926).

Mepalestes trmea, Fras, Journ, Darjeeling Nat, Hist, Soc,, pp. 3, 33 (1926).

Male. Abdomen 60-65 mm. Hindwing 36-37 mm.

Head: labium yellow ; lnbrum glossy metallic emerald green ; bases of
mandibles bright yellow, the upper apical half glossy black ; anteclypeus
yellow murked with two suobmedial blackish spots inclining to metallic ;
postelypens, frons and vertex glossy metallic emerald green with o peacock
blue reflex in certain lights ; rest of head dull metallic green | eves brown ;
antenme black.

Prothorax doll blick with two large rounded bosses and the middorsum
dull metallic green, and the whele of the posterior lobe, except the extreme
base which is black, bright yvellow ; the lower part of the sides also yellow,

Thorax brilliant emerald green on dorsum and sides as far back as the
hinder suture, the sulurcs finely black, a narrow medial stripe on each side
of the mesepimeron bright chrome vellow ns algo the whole of metepimeron
exvcept for o narrow irregular stripe of metallic green along its anterior border,
feweath black, pruincsed white. Lers wholly dlack except the trochanters
and coxi of the anterior pair which are yvellow.

Wings hyaline, uncoloured ; pterostigma reddish brown, strongly braced,
covering 2 to 3 cells ; postnodal nervures to [orewings 15-24, h:mdu'lnga_ 1i=1483
a¢ and ab in the hindwing meeting ot hinder border of wing, petiolation
ending however beforg @ in the forewings, ;

Abdomen much longer than in Jf. mejer and nearly twice the length of
wings in some specimens, duoll black with a dunll metallic refléx green or
coppery ; segments 1 and 2 brighter glossier metallic green and rather broadly
ve low on lower part of sides ; segments 0 and 10 pruinosed white oo dorsum.

Anal appendages black, differing markedly from those of A snajor,
Superiors as long as segment 10, forcipate, strongly curved in to meet at
apices, onter borders uaspined ; no vestige of an inner medial spine as in
. amajor ; base thickened aod with an inner blunt but prominent tongue-like
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spine somewhut similar te that seen in A, meajor Dut longer, curled inwards
and downwards and tipped with vellow, Inferiors differiog  still more, short
rounded tomid masses with two stronely imbricated spines, one short and
robust on the outer side shaped lke o pose thorn 3 the second . springine from
the apex below, wvery long and curlin upwards like the borg of a
moant.

Female. Abdomen 51 mm., Hindwipg 37 mm

Aiilar to the male but with =l i f
vn abdomen mors extensive
ventro-lateral stripe on = 1

=

» robugt alvlomen.  Yellow
germents 3 to 6, and &

s 85 aocd

es short, black,

conjeal pointed,  Ovipesitor robust, ¢ to endt of abudomen, blackish
brawn.

L2isi : Sikkim.

B! nny respecis hom not on bases

number
surface of
n}, and lastly
ally the inleriors

Muoseum. All specimens
SO0 £, Sikkim, 290 v.

Laach (1595).

t. (6) vol. xvi, p. 21 (1595); Laijd
45 snd 156 {1920) + MNeedham,
pl. =i Hgs. 1-4 (1911) : Munz,

coloured and opague
Wings long parrow,
han four times as

nervures: numerous §
re ; posteostal nervure {(ac)

arc ibed & sttenol
gituated much ¢ L = distal antenodal nervure and petiolation ceasing atl its
level, that is ac meels air ot (he binder margin of wing ; discoidal cell broad,
markedly acute distad, its hinder border longer than costal and thrice as long
as the base ; LA and e + o, arising moch closer to are than to node and
running parallel to each other for some distance ; obligue vein usually present
between A7 and SAGeF s Riid arising from Af 8 cells afier the node in
forcwings and 7 cells after in the hind ; only 2 intercalated sectors at apical end
of wings, between A7 and Afe + . Abdomen slender, long, much more o
than wings ; legs moderalely long, hind femora extending to hinder end of
thorax, spines of moderate lengin angdl similar to those of MMegalesfes ; anal
appendages very long, furcipate, inferiors short, triangulay, withoul spines,

Disiribution. M. W. Indin, Darjeeling distriet. (Female unkoown.)

Genotype—d, sefvsi Maclach,

Orolestes selysi MacLach. { 15495).

Chrofestes selysi MacLach. Ann. Mag, Nat. [Hst. (6) vol, xvi, pp. 21-23
(185) ; Mart. Mission Pavie, p. 18 (1911) ; Laid, Ree, Ind, Mus, vel,
zix, pp. 145-150 and 156 (1920).

Male, Adbomen 57 mm. Hindwing 36-39 mm.

Head : labium yvellow ; labrum olivaceons preen, ag also the bases of mandi-
hles ; rest of head black cxcept the back of occiput and eyes which are
yellowish § ayes browin,

Prothorax  olwvaceous green clonded on the middorsum ; posterior lobe
simple, rounded.

T'hoerax bronged green on deraum ns far ol s the inder margin of humeral
stiture ; an ill delined stripe pale vlivaceous on either side of middorsal carinn;
the sides pale olivaceous green or vellow with o trace of the dark bronzed green
on upper part of midlateral suture.

Legs black, femora yellowish brown on flexor surface.

Wings hyaline at base and apex, blackish brown between these two points
with a steely blue reflex, this broad fascia with an oblique border proximad and

%
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astraight slic

--'-]I_. r.rr-:q"u*.':r]

of the| i edged narrowly with o milky « g it b
1 > & % +

the cell- dark aren paler Tl oA

brow 1 thick black nervures, 35 mm. i length :

nervitres i forewing, 19-20 in the hind.

Orofesfes sefesi MacLach,

Abdomen bronzed ore

Fresn of serments 1
the remainder but serments 3 and 4 with a medial bl aand ringed with

black at eitler end © serments 1 and 2 broadly oliviceous green laterally,
narrowly 5o on serments 3 1o 5 and basal half of G ; margins of seements 7 to 9
minutely spined apicad - serment 10 slightly notched.

Anal appendages black, the inferiors tipped with yellow ; superiors half as
long again as seoement 10, slender, regularly curved and forcipate o that the
apices meet or overlap ; outer border linely spined along apical half 7 A robust
basal tooth on inper side and a dilatation, which extends along inner border
nearly to apex and ends in a broad triangular acute tooth v apices rounded,
blunt. Inferiors barely half the lenseth of superiors, broad, triangular with
inner borders straight and closely apposed,

Distribution, Darjecling District, ‘Two males in the MacLachlan collection
in rather puor condition, the dark fascin in one being much paler than in the
other from the teneral condition uf the specimen.  The species must b either
very rare or very local as Mr, Chas. Inglis has not so far rediscovered it,
although all other of the Selvsian species from that area have fallen to his net +
it is guite easily recognized from all other Indian Lestids 1
these being hvaline and uncoloured in all
occasional enfumation

1 RS

bronred black on

iy its coloured wings,
others suve for some slight or

SUBFAMILY LESTr.s:,

Dragonfiies of small size with metallic or non-netallic markings on head,
bedly and abdomen : resting with wings nearl ¥ wide open, or more rarely with
the wings closely apposed over the dorsum,

Wings hyaline, uncolonred except for oceasional enfumstion i with a long
petiole, petiolation begins at the Posicostal nervure (ac) about midway belween
the two antenodal DEFvUres, ac meeting ab at the hinder border of wing ;
discoidal cell elongate, narrow, similar or  differing in the fore and hind.
wings, very acutely ansulated at the distal end ; sectors of are arising from
middle of arc ; Rif; Arising from R4 well distad of the node: Cusi only but
slightly arched or not at all at its origin : A¥p + o, and JRE; arising much
aedarer arc than node and far roximal of the subnode : an obligue vein always
present between &40 and [/2iii m about midway between node and plero-
stigma; pterosticmna variable, nearly always at least twice as long as wide, often
more sn § antercalated sectors usuaily present at apical end of wings : anal
bridge (ab) always present and well developed ; anal field small.

Abdomen long and slender ; stperior anal appendiagres of male forcipate
&pined outwardly : inferior appendages variable,



BI0 JOURNAL, BOMBAY NATOURAL HIST, SOCIETY, Vol, XNXIU

Larva long, slender, abdomen eviindeleal; candal gills long rounded
At apex, padille-shaped, scconduary trachen arising at rizht angles to the main
stemys @ mask with the Iateral lobe greatly expanded, concave deeply and
frrepnlarly toothe ! 3 Setiwo on middle lobe and m vable hook usanlly to the
number of 5 and G respectively § middle lobe & e, not fissured, movable
it loneth @ wiegsand with. § [olds, 4 maijor und 4 minor, the former

e dentition of 3 to 5§ very large teeth and numerons smunller

ue with elongate pedecil,  Bréeding in tanks anil ponds, rarely

hook of o
with o spe

five eepern known from within  Indian
e Ramb, fedolestes Proser.  Cerfonmestes

Ewanpyene Charp.
4 4 ¥

pale brown m
] with pale ve

Tlow
v dndolestes Frager,
¢ [ body aznre blue marked
with bronzed black ; wings not enfumed or
tinted ... e Cerlomolestes Kennedy.

(Genus Lestes Leach (1815).

Lestes Leach, Edinb, Encycel. vol. ix, p. 137 (1815) ; Steph 1. Brit. Ent.
Mand., VI, p. 76 (1836) ; Ramb, Ins. Neévr, p. 243 (1542) 1+ Selys, Mon.
Lib. Eur. p. 135 (1810} § 1d. Rev, Oden p. 146 (1850) ; 1d. Bull. Acad,
Belg. (2) vol. xili, p. 285 (1862) ; Kirby, Cat, Odon. p. 160 (1590} ; "Till-
yard, Biology of Dragonflies, pp. 276, 277 (1917) ; Lueas, British
Dragonfies, p. 58 (1900) ; Laid. Ree. Ind. Mus, vol. xix, pp. 145, 146
(1920). Tillyard, lns. Aust. and New Zeal. p, 78 [1926).

Puella Brulle, Expl, Moree, vol. ii. (i), p. 104 (1832},

Anapales, Charp. Lib, Eur., p. 18 (1510).

Characters of the subfamily ; always resting with the wings nearly fally
open ; petinlation beginning a little before the level of er, which latter is
gituater about midway between the level of the two antenodal nervures |
prerostipma at least twice as long a3 broad | discoidal cell similar in fore and
hind-wings, itz base two-thirds the length of costal side ; FAN only slightly
x.lgIILi:Eeﬂ 1 body with or without metallic markings,

Dictribwtion. Cosmopolitan. Represented in India, Burma and Ceylon
Ly several species and races, Genoty pe.— Lesfes sponsa Hang,

KEvy 10 SpeciES oF GENERA Lésfes and Plafylestes.

[ Thorax without metallic markings T 2
1.4 Thorax witn green metallic antehumeral
1 stripes oy 5




INIHAN LIRAGCONELIES

| Prerostizma unicolorous
*1 Prerostizma bicolorous e
¢ | Vertex of head pale brown
¥y #

Vertex of head matt black
[ Thorax with about 10 small Mack spots
| onenchside; plerostigma white at bogh
1

onds -
“1 Thorax immacalate ; pterostigma with its
|  costal third palest brown, posterior two-
I thirds dark brown e
{ Thoraz with & uniform narrow antelu-
I metal stripe on each side ...
| Thorax with parrow antchomeral stripes
| expanded outwarndly ot the upper ends,
¢ 4 LTharax with antehumeral stripos deeply
scalloped or crenulate on the outer
cides ..,
Thorax with the whole of dorsum and

{ forepart of sides brillinot metallic
k- green r
[ metallic green ; thorax

Vertex of hentd
| largely black ; enly 11

pervires to forewings
i head non-metallie; 12 to X4
dal nervures to forewings

postonoal

&

L posto ]
[ Vertex of head pale brown ; dorsum of
| thorax pale brown with very preminent
| brillinnt metallic green antehumeral

stripes ; 12 postnodal nervures to fore-

4 . wings i

Vertex of head matt black ; dorsum of

thorax bluck with an obscure navrow
metallic preen stripe on each side; 14
L  postoodal nervures to forewings

[ Sides of thorax pale brown with a few
|  black points ..,
8.4 Sides of thorax with two thick black bauds
l e:u:lusiu:.: & medial narrow brown
stripe ik wee
jﬂlu:al] species with abdomen 30=32 mm.

i

and handwing ¥0-21 mm, e
| Larger specics with abdomen 3639 mm,
L aod bindwing 24-26 mm, ... Zex
Mesothorax with a long irregular post-
humeral stripe and & large lower spot

10,4 of metallic yreen
ih!nsulhvm: without
murkings ags
{Bm:ﬂi specics with abdomen about 530 mm.
#nd hindwing 21 mm.; pterostigma
1L, bicolorous; palearctic in distribotion.
-i Large species with abdomen 52 mm. and
| hindwing 38 mm.; pterostigma uni-
L colorous ; orlental in distribution

metallic or other

ans

Lestes premorsa priemorsa, Selvs {1562),

™

]
I

Lestes umbriny Selys,
Lestes thoracica Ladd,

Hlatylesies platystyla Ramb,

Legles nodalis Selys,

L]

11

Lestes angularis sp. nov,

T

Lesles wivridula Ranb,
Lester palricia Fraser,
Lestes elata Selys,

Lesles malabarica sp, noy,
10

Lestes dovolfiva Fraser,

Lesles sikfima sp. nov,

Lestes prmorse Selys,
Lestes barbara Fabr,

Lestes orientalis Hagen,

Lestes priemorsa Selys, Bull. Acad. Belg, (2) vol. xiii, p. 320 (1862): Ld. Mitth,
Mus, Dresd. voldil, p. 317 1875); 1d, COdanates des Philippines, Ann. Soe
Espan. Hist, Nat. I vol. xi, p, 49 ( 1882} 1d. Odonales de Bivmanie Ann,
Mus, Civ, Genov, vol. xxx, pp. 495, 496 (1891 ); Kruwer Stett. Ent, Zeit,

13
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p. 130 (1895) 3 Ladd, Proe. Zool, Soe, Lond. p. k52 {1902) 1+ 1d. Ree.
Ind. Mus, vol. xix, pp. 147, 154 and 155 (1920) ; Pros, Rec. Ind, Mus,
vol, xxvl, p. 451 (10245,
Lesles pr
Lesles dect)f
Laavidl, Rew
Lesles pricm
{1924,
Male., Abdomen 32-35 mm, Hindwing 21-22 mm,
Iabium wellowish ; labrum  turque bases of mandibles
veuz, cheeks and o narcow basal streak to postelypous
ige blue ; rest of head matt black, pruinose 1 over lower and back part
i eves ; eyes deep sapphire blue.
Prothorax black with obscure yellow markings largely hidden by pruines-

162 { 1550),
I wol. xsiv, pp. 565, 566 (1593)

Kivhy, Jour
], Mus, vol, xix
wsa snbap, andas

Nic antchu-
d on their
sorewhat
il hooked, with |
ongate ¢ cl loba formed by an |
hlue or pale greenish yvellow or

3 45 to appear violaceons. In
present oo the sides, one on
the upper | iture, two spols below this on mesepuneron, one f
short d b he homernl-suture and the second or lower just touching
the suture. ‘Two spe's on middle of mesepimeron, one at upper end of
ro-lateral suture and another pair, rather wide apart, situated on the
border. Beneath thorax black heavily pruinosed. In  melanotie
5, the metallic antehumeral stripes and lateral spots are almost or
obscured and the whole overlaid by pruinescence.

ck with a pale bluish green longitudinal stripe on the outer side of
feme 1 extensor surface of tibie.

Wings hyaline or palely eafumed fn adults ; pterostizma dark reddish
brown or blackish brown, covering 2 cells ; 10 to 12 paostnodal nervares in all
wings ; a¢ slightly nearer the basal antenodal in the forewing, but about
midway between the two antenodals in the hind : SR situated about 5-6
cells proximal of the pterostigma in forewing, 8 to 9 in the hind,

ax black on de
meral stripes, str
outer, (Thiss
quadrate lobe pie
i without o serrate h

L

Fic. 3. Wings of Lesles prmoria, Selys,

Abdomen pale blue marked broadly on the dorsum with bronzed green or
coppery metallic changing to matt black on the hinder segments ; segment 1
with a broad quoadrate spot of bropzed green on deorsum, not extending te
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apical border in subadults ; serment 2 with a broad stripe shaped like an
elongare thistle-head, falling short of both ends so as to leave a narrow basal
bluish annule and a similar, broadly interrupted, one at the apieal border :
L T F 1o 7 with similar bands, the apical ends abruptiy expanded and then
contracted before joining marrow apical black rings, and with narrow bagal
and apical interrupted rings blue ; serment § with only & vestige of the basal
ving ; segment 8 with a very large lateral spot of Llue 3 segment 10 with a
small venlro-lateral spot of the same colour. Sepment 8 often with a lLirge
apico-lateral blue spot, obscured in some,

Anal appendages: superiors as long as segment 9, pale vellow or ochreous
with the base aud the apex black, foreipate, finely spined on the outer border

near apex which is blunt and eurved In strongly ; on the Inner side near the
base, a robust spine followed by o thin shell-like expansion inwards which ends
ate gpine ; inferlor apo

iges much shorter, apposed at base where

inam
acted to form a short

they arevery bre
eylindrical uneolate process tipped with sUE whitish hn

Female, Abdomen 30-32 mm. Hindwine 20-21 n

Very zimilar to the male, differs follows :=—L,
alivaceous or greenish vellow than blue : antehumera
more linble to variatioz ; sides of thorax yellowish or
neavily pruinosed and on the lower part:

and rounded, then abruptly cont
E g

%

n and cheecks more
stripes more distinet and
l2 grecnish blue,

L of sides which are often
chalky white ; legr= ochreons with the two anterlor poirs of {emora striped
3 - 1 I

longitudinally ¥ d brown on the outer side ; sides of abdomen greenish
yellow ; segment 1 with better defined markings, a baso-dorsal spot confluent
with a small subdersal spot oo either side, the apical aren pale and unmarked ;
borders and apical ends of segments 9 and 10 narrowly blue,

Anal appendages ereamy white, short pointed conical. Vulvar scale pale,
robust, extending to end of abdomen,

Listributicn, The type, a female from Manilla, Philippines, is now in the
Selvsion collection. The allotyvpe male, also in the same collection, was taken
at Puepoli, Burma, in June. 1 have specimens from manoy parts of Indin,
Burma and Cevlon which do not differ markedly from one another nor from
the tvpes. After examining a great number, [ have come to the conclusion
that the species cannot be split up, even into subspecies, beyond what 1 have
already done by separating doroddes from it, and also by giving subspecific
rank to examples from Sikkim, which I call sifdime. Owing to the graduosl
develcpment of melanosis, a large number of varylog forms are foued ranging
from pale brown with distinet markings in the teneral condition, to melanotic
forms which are quite black and exhibit no markings. Kirby's form known as
decipiens is merely one such as the last, very heavily pruinosed, The race
andamancnsts Fras., from Port Blair, 15, [ now think, not more than a variety
and differs only by scgment 10 without markings and by the pronounced
character of the metallic stripes of thorax, which have the hinder border of the
middle lobe serrate, a character since observed in other examples. These
stripes differ rather widely according to whether the body of the stripe is thick
or very fine, the loles being much better developed when the latter happens.
As regards the size, which, Selys mentions differs widely, I think this is
due to an error in confusing dorothze with premorsa. The distribution may be
satd to run from Western [edia, across to Assam and Burma and so throughout
Southern Asia as far as the Philippines.

Lestes premorsa sikkima, subsp. nov,

Male. Abdomen 34 mm. Hindwing 24 mm.

Very similar to pewrmorsa preemorsa, differing mosty by the metallic colour-
ing of vertex of head and the metallic posthumeral stripe.

Head : labium yellowish ; labrum, clypeos and cheeks o'ivaceous ( possibly
blue in the living state) ; back of eves vellow with a large black spot below
vertex dark metallic emerald green except for a amall oval spot of wirm brown
on the outer side of each hinder ceellus.

Prothorax pale brown with a trinngular emerald green metallic dorgal spot
and & Hoear subdorsal spot similarly coloured on each side ; the whole base of
posterior lobe emerald green metallic,

Thorax with a green metallic antehumeral parrow stripe with large Interal
lobes, the medial cpe foely crenulite along its border ;| mesothorax with a
posthumeral metallic green stripe made up of an upper spot finely confluent
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Female. Abdomen 36 mm. Windwing 27 mm.

Differs rather markedly from the male in its ground colour and by its
der marklngs, Eyes olivaceous above and below, bluish behind : thorase
olivaceous a, pale wresnish yellow aterally : sepment 9 with a lares
el ik blue spot on ecach side ; serment 10 L":JlirLI:,.r blue save for the
middorsal caring which is finely black. Anal appendages small conical
pointed black. i

Fra. 4. Hend and thorax of (@) Lestes praomorsa, Selys and (4 Lesies
elala, Selys, showing the highly characleristic markings eommon to each group.

Diglribution. 1 had thought this species to be strictly confined to Coorg,
but I now think that the large melanotic speecies fromy Assam, which 1 had
thought might be a definite species, are actually a near tace of dorobhes,
characterized by their slightly smaller dimensions, greater melanosis and bright
vellow thoracic sides. Some of these latter speelmens are so black, that I am
unable to discern any thoracie markings whatever, even the metallic ones
being obscured. Vounger ones however show the markings of dorodfea. It is
probably these specimens that Selys mixed up with true premorse. In Coorg
it is to found on every tank, the pulping tanks of coffee estates being especially
favoured, and here if may be taken usually in company with true gremorsa.
Its much larger size and the absence of markings on segments B and 9 in the
male, and its higher postnodal index will serve to distinguish it from premorsa,
Type in the British Museum, paratypes in the Indian, Posa Muoseums and in
many private collecticns including the authors’,

Lestes clata elata, Hagen (1838).
Lestes elate, Hagen, Syn. Newr. Ceylons, No. 36, Zoal, Pot. Gesellseh, Wien.
1858) ; Selys, Bull. Acad. Belg. (2) vol xili, p. 319 (1862) ; Laid. Rec. Ind,
Mus. vol. xix, pp. 146, 153, 15, fig. 2 {1020) ; Fras, foid, vol. xxvi, p. 484
(1924) ; Lawd. Spolia Zeplanica, vol. xii, pts. 47-18, p. 357 (1924).
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Lestes efatus, Kithy, Cat. Odon. p. 162 (1590) : Id. Proe. Zool. Soe. Lond,
p. 203 (1801} : 1d. Journ. Linn. Soc. Zool. xxwv, p. 565 1523).

alale. Addomen 3-30 mm. Hindwing 21 mm,

Headd : Ibinm white : lnbram, bases of mandibles, chesks ood anteclypens
turguoise blue ; postelypens ollviceons marked b the base on each side with a
amall triangle of redidiall brown narrowly bordered with black : frons olivaceous
green ; vertes between the ocelli and bases of antennie black bordered outward-
Iy by a broad band of Nght brown which extends obliguely Iorwardsand
putwards as far as the blue cheeks s ol rapot of coppery bronze
Iving to the inner sideof e eve above andn vy edged with black ;
behind eyes and the uppers e of oeciput ollvace L noise
hlue, (Fully i hove the i

lack nno bronzed spotz ohseured, whils
te below).

blick 1
line [ Adualis have the dorstm
ir abscured .
1orax in tenerals
firally yellow on th
hrown to almost bl 1 o
below and beneath. Dorson

metallic green stripes expanded cutwardly abrupt
brilliant and promioent in young examples, bul becom
by melanosis in adults, altboogh rarely if ever quite ob
io tegerals, an upper tiny humeral spot and two ot three ¢
o line on tha lower part of mes and met ; these
the general pruinescence of adul

against the white pruipescence | in T 1L
glossy siripe ou the mesepimeron of the ground colour, which
of the surroundiog pruinescence,

Legs palest yellow in tenerals wi
femora, oog on the flexor surface of the
Adults similar, but more pule greenish yellow.

Wings hyaline ; pterostigma black in adnlts, pale brown in teperals or dark
reddish brown by ttansmitted light, covering 2 cells, about twice or two and a
half times as long us broad ; 11 to 12 postnodals in forewings, 9 to 10 in the
hind ; petiolation begins at ac which is zitunted about midway between the
levels of the two antenodals.

Abdomen pale yellow at the sides in tenerals, pale bluish green in adulls
marked broadly on dorsum with metallic green or bronze changing to dull
black on the terminal segments. Segment 1 unmarked in tenerals, obscurely
brownish on dorsum in adults ; segments 2 to 6 with a broad metallic stripe on
dorsum which expands abruptly nearthe apical ends of segments completely
encireling them and, on the dorsum, narrowly confluent behind with 4 narrow
Black apical ring, whilst st the base rounded and leaving a narrow ring of the
gronnd colour which is pale blue in adulis; segments 7 to 9 broadly dark

rown on dorsem in tenerals, black in adults and leaving on the latter segment,
a broad apical ring, yellowish in tenerals, bluish in adolts. In very adult sprci-
mens all the terminal segments black, unmarked, the apieal hali of regment
0 and the whole of 10 white with pruinescence and very conspleuous when
flying.

yhnjas.rul appendages creamy yvellow broadiy tipped with black in tenerals,
entirely black in aduolts, the aplces tipped with yvellow hairs; o robust inner
basal tooth followed by a wide dilatation which extends for hall the length ol
appendage and is finely denticulate | apiezl half oarrow and curved strongly
inward so that apices usually meet; finely spined outwardly ; inferiors very
short, about one-third the length of superiors, rounded at base, conieal.

Female. Abdomen 3 mm. Hindwing 24 mm,

‘Somewhat similar to the male, but always less melanotie and the markings
always well defined and the ground colour e brown. Head similar
to the male, but the metallic markings always 1o evidence ond bronzed or
coppery in adults ; thorax with the followlag lateral spots (undeveloped for the
greater part in tenerals), a spot on the upper part of each lateral suture, five

ydults, a narrow
docs not partake

slripe-on the outer side of the
ant the whola of tarsi black.
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ANAL APPEXDAGES OF DRAGONFLIES
(For explanation see end of Liis article)




INDIAN DRAGONFLIES 847

Epots on

= mesepimeron, three of which are posthumeral and ope elongale,
and one situate on the spiracle, two spots on the ventral border of metepimeron,
the two s showing up very prominently when the thorax is viewed from
beneath.  Abdomen similar to the male, dorssl bands bra 1, non-metallic in
% dark reddish brown with coppery reflex in adults ¢ sepment 9 with
U arrested short of the apical border and deeply bifid on dorsum ]
nent 10 and the apical part of 9 Dbluish, wnmarked (yellowish in
enerals],
Anal appendages creamy white in tenerals, black in adolts, short, conieal -
valvar ceale dark brown, very robust, extendine to end of rhdomen.
fore,  Confined to Peninsular Indwm and Ceylon, the form found
ma. being a distinet subspecies, It s the commo species of
us found with Indinn limits and may be kaken thre crhont the
in southern districts abounding  around 1ds and  tanks durlng
the monzoon months, hidi up in serub junole n he drier seasons.
Viery inconspicuons  in latter situntions sccount of il dull
melanotic colouring, but = picuous and prefty insect when on the wing
over tanks pnd paddy. | have seen it in hundreds over swanmips in Mysore and
equally 20 over paddy lands in Bangalore. The flisht iz short, like most
Lestez, and when scitle I, it has a peculiar hal ol swavineits abdomen,
the reason for which iz not at all clear but may be ges it is confined to
thoe mnles:

[ have been uuwable to detect any racial forms althourh varieties due to
age differences are common. Females are comparatively rare over water,
unless in cop, and oviposting, so that this sex must be sought for aond beaten
up in scrib adjoining water where it will be found in great nmmbers.  Distin.
guished from other species by its metallic thoracic stripes with only ao upper
dilatation instead of two ns in the praworsa group.,

The above description has been mwade from livitg specimens and iy
therefore be noted as considerably different from the ariginal description of its
author; it is however a carefully compiled one and made from insecis
undoubtedly conspecific with the type of elafe in the Selvsian collection.
The differences arise from the fact that the original description was made from
a dried specimen which had lost its colours from decomposition. The living
insect is a much more beautiful insect than the drab creature depicted
by Selys,

The wet season brood has a remarkably short larval existence of not more than
ten weeks, as | have a note of imagos emerging in the second week of
September from cggs which had been laid in the Iast week of the previous June,

Lesies malabarica spec. nov.

Male. Abdomen 24-25 mim. Hindwing 21 mm.

Head : labium white | labrum, bases of mandibles, cheeks and antecly peus
tunquoise Glue; postelypeds and vertex matt black ; occiput and hehind eves
ferrtiginous in tenerals, dark brown to blackish in full adults; a large
trizngular spot on the inner side of each eve dark metallic green extending
forwards as far as cheels as o dark cupreous band : eves turquoise blue, paler
beneath,

Protborax biackish brown in adults thinly pruinosed laterally, pale yvellow in
tenerals changing to warm reddish brown on dorsum and dark brown on the
posterior lobe,

Thorax with dorsum bright metallic green in tenerals and early adults,
the middorsal earina narrowly, and an antenumeral stripe bright reddish brown,
the metallic stripe but slightly or net at all expanded in ils upper part ;
the anteriur half of mesepimeron in tenerals blackish brown with the rest of
Lhe sides and beneath thorax ereamy white, adults wholly black save for the
lower part of metepimeron anil a medio-lateral stripa interrapted by the
spiracle which are light brown. The black portions densely pruinosed ;
beneath black uverlaid by proinescence save for an anterior ventro-latoral black
spot on each side (the posterior corresponding spots found in L. efafa, absent
in this species).

Legs yvellow with a parallel pair of black stripes on  outer sides of
femora; flexor surfaces of tibie black and, in adults, the inner sides of
femora.

'!'f’lﬂgﬂ palely and evenly enfumed in adults, byaline in tenerals; pterostigma
decidedly longer 2nd narrower than in £, clata, covering 2 cells, black in

temaral
the b
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adults, pale brown in tenerals ; 11 to 13 postnodal nervitres in forewings,
10-12in: the hind ; petiolation censes at ac which is situated rather nearer the
distal antenodil nervure.

Abdomen with th
rment Lwith apieal
1 wleg b

v dorsum broadly duall. metallic
sgrreen in teneraly, dull bronzed In
mn obl ripe running
1 corper of segment but not meet-
ipe on dorsum

! blae ; segments
interrupted ring of pale
1 bl duis, this
:'.'|.l.l'.|Jl|}'
confiuent

wrsm metalk!
ully azure blue with
s form the aploslater
"

rellow, the d
b { pered L of segme
ements, linally contrac
ment J Lo sepm Inst two,
s to pale brow with the
lite. :

1 widely [ron i
g junction of api

2 25 seen In profile ;
life on the inpers
ulate on the

ide of

1an that ssen in L.
braad thin expansion n
h the appendage is abruptly rulated nward ; outer bor-

g but wo tuft of hairs at ape in L. eiala.
ing from those of ‘L. elgls ; seen from the
length of superiors, broad and ronnded at base, then
tedd @as a short unguate process resembliog that seen in
broader and withoul the apieal peueil of hairs. Superiors
ith black at apex and broadly black at b tenerals,
i iors white at base, apical glossy

appent

side, about |
Barrowly con
preemorse bu
white

3 mm. Hindwing 22-23-5 mum

but the oround colour move greenish thaa blue
in tenernls, ‘Tne metallic chumeral stripes dilated
L. elalz ; the sides of thorax presenting ouly 5 black spols
:, the medial peosthumeral one being metallic green and very

or poin
small,

Wings hyaline bt evenly enfumed in mdults, 11-13 postoodal nervures in
forewings, 10-11 in the hind ; pterostigma dark reddish brown to nearly black
according to age of specimen.

Abdomen with dorsum bright green metallie to copreous in tenerals but dull
cupreous in adults as far as segment 6, then dull matt black; segment 10
entirely vellow, segment 9 laterally, and for its apical hali and the sides of
serment 8, yellow. (In ndults these markings change to blue and finally matt
black).

Anal appendages short conical yellow in tenerals, bluish in adulls. Adults
have a depse pruinosity beneath thoras and prothorax bul rarely exhibit any on
the sides or terminal segments of abdomen.

Distribution. South Malabar and Cochin, An annpal migration is seen
northwards to North Malabar just previous Lo the 5. W. mopscon, but there is
no evidence that the species ever establishes itsell as there are no saitable
breeding places after the paddy lands hove dried up. South Malabar and
Cochin, on the other hand, abound with suitable tanks and ponds in which the
species breeds in grent abundance and almost completely crowds out L. elals
and pramersa. It is to be distinguished from the fornier by the shape of the
superior and inferior anal appendages and also by the absence of the conspi-
cuous hinder ventro-lateral black spot on thoras ; from the lormer, the shape
of the metallic humeral stripes will at once serve to distingruish it. Type in
the Fraser collection, paratypes in the Laidiaw and Morton eollections.
Paratypes will be placed in the collections of the Indian, Posa and British
Musenms.

Lesies angulacis, sp. nov.

Male, Abdomen 34 mm. Hindwing 22 mm.

Head : lublum pale echrecus ;) labrom olivacesus | bage of mandibles and
cheéks bluish ; epistome, froos nnd verlex matt black marked with a small
tawny triangular spot on the outer side of each hinder ocellus | a large trian-
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rular area to the inner side of each evo dark metallic green; behind eves Flack.
Probably the labrum iz bloe during life)

Prothorax matt black, pruinased on the sides.

Thorax with the middorzal carina narrowly dark ‘'ochreous, the alar sinns and
dorsim as far out ag the humeral suture matt black marked by A noarrow
antehwmeral metallic green stripe of oven width, on ecach side ; mesepimeron
black murked by a U-shaped spot anteriotly and an nterrapted SETipe
posteriorly ochreous § metepimeron  black save for the posterior border which
is-narrowly echreons ; beneath black

Legs vellow, femora striped [

3 ritudinally with black on inner and outer
sides ¢+ tibis blackish on flexor aurface.

Wings hyaline ; pterostigma dark re
g broad, ioner and onter ends ob!
8 to 11 to the bind ; a¢ meeting =4
midway betweesn the two anteno TErVUres.

Abdomen yellow or bluish at the sides and beneath, metallic 'vresn on
dorsum from segmonts 1o 7, matt black from segment 8§ tothe end ; dark
metallic. bands on segments 3 to 7 dilated subapicad 80 as to encircle the
segments complataly, then norrowed to become confluent with fine terminil
black rings, whilst Dasad, the bands fall short of the bage to leave narrow biue
basal=annules; segment 10 deeply notched.

Angl appendages ; superiors tawoy tipped broadly with black
# robust inmer spine which iz immedintely followed by o dil
extends for a little beyond the midd i i
is bent abruL:nlz.' inward at a right ang 3
outer side ; inferior appendages very ghort vonical processes barel
as far as basal spine of superiors, dark reddish brown in colowr.

Femiale. Abdomen 32 mm. Hindwing 22 mm.

Ground colour of head and body generally paler, that of head dark roddish
brown on frons and vertex with smaller black areas, the triangular metallio
spots much more conspicuous, the tawny spots ca outer sides of ocelli lavger
and finally the oceiput and upper part of back of eyes pale ochreous,

Prothorax pale ochreous with an irregular black dorsal spot shaped like o
bull’'s head with diverging horns. ]

Thorax bright oghregus, the middorsal earioa and.the shape of the metallic
antehumeral stripes az for the male | two small black spots on anterior part of
mesepimeron. :

Liegs marked as for the male but brighter cchreous.

Wings similar to the male, 11 postnodal nervures in forewings, 10 in the
hind ; pterosticma dark yellow betwoen black nervuares more than twice as
loog as broad. .

Abdomen with segment 1 pale ochreous, unmarked ; segment 10 and apieal
half of segmeat Y pale blue, this colour extending broadly on the sides of
latter ent. Anal appendages ochreous, short, conical,

Lhst fion. Lower Burma. Type male from Minbo, now in the T*nsa
collection, collected 8. viii, 11, Wt o )

Closely resembles L, efafa from which it differs Dy the angulation of the
superior appendages and the antehomeral metallie stripes Dt: even width
throughout. In the latter respect it resembles J’. viridula, ug mduﬂ! alsn by
the angulation of apimdageg. but the latter species has no black markings and

has oo metallic markings on bead.

Lestes viridula, Rambur (1812). . N
piridulfa Ramb,, Hist. Naw, Ins. Névrop. pp. 2 2} 1 Selys,
;aifisgn,ﬁﬁ.g-rlﬂu, p. 35 (18562} ; Laid, Ree. Ind. Mus, vol. xix, p. 153 (1823);

Fras, Rec, Ind, Mus. vol. xxvi, p. 487 (1924},

Lestes viridulns Kirby, Cat, Odon,, p. 163 (1590},

Male : Abdomen 34-35 mm. Hindwing 23-24 mm.
Head © labium palest yellow ; labrum, clypeus, frons, vertes and occiput
pale brown d ng to chocolate brown on vertex and occiput; baises of
mandibles and ks palest brown tinted with golden yellow ; behind eyes

pale yellow ; eyes brown above, golden yellow belaw.
Prothorax

ish brown, broad, about twice aslong
7 11 postnodal nervures to forewings,
inder border of wing ; ae situated abong

“uniform pale khaki brown, unmarked.
Thorax pale kbaki brown or fawn paling to creamy white low down on sides
and beneath, which latter is proincsed white ; dorsum of thorax withtwo very

14
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narrow conspiouous metallic green stripes rouning closely parallel to the
middoraal carina, the aren between them warm, reddish brown 3 no spots on
thorax,

Legs pale vellow with Bloek spines,

Wings hyalina : |l1_|._-l'n-‘1_|k‘|_'|1 1 khakl brown, very narrow, four times as lon
as broad, covering 2 cells: ac mecting gb at hinder b »n]. r of wing ata lwc‘i
rather nearer the l.!lil'.l.l antenoddal nervore at which leve! petinlation beging ;
11 to 12 postnodal nervures to forewines, 8 to 12 in the 1||||-1.

Abrdomen pale yellow at the sidez and aimost white beoeath : warm red<dish
brown on dersum with o eapreows reflex, paler of sezments 1, 9 and 10, the
latter very pale brown or vello all geamental joints ringed narrowly with
Ilackish brawn | segments 3 to 6 with ditfuse rother obsenre dark brown sub-
apical rings ; segment 9 with ashort dark brown caringl stripe on its basal
half;

Anal appeuadages yollow tipped with black ; superiors rather longer than

B Fie 13, broad at base where there is a very robust sub-ix s e,
'l.f:(.r which the usuzl expansion occurs broa i 1 didle of
appenid: itg i i

thls dilawation the appendapge bent abruptly
as viewed from the side, rather strongly downwar
side of angutation. Inferiors half the ;ri'l -'n' Sl
at base, thea trooeate and bhunt at T,
like the same appendage in g oS I:11
at the aApex.

il on ouler
d rounded
somewhat
1¢il -of hairg

i

't.!-'1.ﬁ.1t the

)

hdomen 34 mm. FHindwing 21 mm,
&5 not appent to have ever been described, ag it was nokoown

ured exactly as in the male except serment B which has'a narrow
ish brown middorsal spot on earina extending vearly to apex of segnient,
and a broader and more conspicuons middorsal mark oa serment 8 on the
basal three-fourths of sepment ; sepment 10 very pale brown.

Wings vary similar to the male but prerostigma s distinetly longer and
narrower ; 12 to 13 postnodal nervures to forewings, 11 to 12 in the hind.

Legs with a longitadinal dark browa siripe on all femorn not guite extending
to b*:st: of limb a.:d more eonzpicaous on the Lwe anterior pairs.

Anal appendages ,.-L"._E‘ brown, short eonleal pointed; wvulvar scale very
robust, e}.*er‘.{h-'.-f: nearly to end of abdomen, darkish brown,

Da’:!r.l'ﬁ:;ﬁ-;.':. Confined to Feninsular Iodia, especially to the Deccan and
Western India, It is commonest during the dry seasons and i3 (o be sought for
among long dry grass, thé colour of which it simwulates clozely. Usually,
where found, quite corumon ; in a colony fouad in South Coorg, I took a score
of couples in as many minutes, The tvpe comes from Bombay and is in the
Rambur collsction or Paris Museum : 1 have found it myself quite common
on Elephanta Island, Bombay. BEasily distingnished from all others by its
uniferm pale brown colour combined with a pair of dorsal thoracic green
metallic stripes of uniform width.

EXPLANATION OF PLATE 11
Right lateral view of anal appendazes of Meralestes frma Fras.
The same of Meralestes major Selys.
Dorsal view of anal appendages of Megalesfes irma Fras,
The came of Wegalesies major Selys,
Dioraal view of anal appendames of Lesdes efafa Selys.
The snme of Lesfes malabarica sp. nov,
The same of Lesfes virvidula Ramb,
The same of Leésles anrularis sp. nov.,
The snme of Lesfes pracmorsa Selys,
Left lateral view of anal appendages of Lesfes pravmorsa Selys.
Dorsal view of anul appendages of Lesfes dorofhea Fras,
The came of Lesfes pafricia Fras.

Froat CAMERA LUCIDA STUDIES DRAWSN TO THE SAME SCALE
Fic. 4. Wings of Lester pramorsa Selys.
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SOME BEAUTIFUL INDIAN TREES!
ny

E. Brarter, 81, v, FLS ARD W, S, MILLARD, r.2.5.

Part H.—( HFEh fwo colonred plades and fova Blach and
weiile plates and five fexd fipures).

(Conlieneed from page 633 of Hhis volume.)

TrE Gur Momte

Fopwlar Nemes:  Gul Mohur, Goolmolhr tree, Gold Mohur, Geld
Mohr, Roval Gul Mohor, Flamboyante,

Poinciana regin,’ Bojer Bot. Magz. t. 2284 (Cesalpiniares) (After
Al de Poinct, Governor of the Antilles in the 17th century).

Onpe of the compensations of the hot weather in India iz the
profusion of beantiful lowering trees and pethaps one of the most
conspicuous from April to June is the Gold Mohur, In Madagascar,
the tree is called ® Flamboyvante' and by some the * Fawie of fhe
Forest?, a name which appears to be given Lo several trees in this
country, inclnding the Coral tree (frpéfirina fndica), described in
part I of this serial, but we consider, in India, the name is
particularly and only applicable to the Palas or Dhak tree (Hwlea
frondosa).

Bleseriplion - A large deciduous tree, growing from 40-50 fest
in heizht with spreading branches and very handsome feathery
leaves. The foliage is particularly beautiful when the tree is voung
and the airy elegance of its leaves maore
in evidence. The leaves may attain a
length of two feet. The leaf is composed
of rom 11-18 pinne ‘or minor leaves
arranged in pairs along the midrib.  The
pinme bear from 20-30 pairs of small
oblonz leaflets, each measuring from
44 by 4o-1 inch. The tree sheds its
leaves between February and March and
during this period, which immediately
precedes its flowering season, it stands
aaunt and bare save for the long, sabre-
iike seed pods, hanging from its leafless
branches. ‘The voung leaves appear
towards the end of May or early in June,
and by the time the rains are well established, the tree is once again

TPart | u_l‘this series uppeared under the title of * Conspicuous Plowering
’I_‘rﬂiﬁ of India’ ; it has since been decided to fssue the serial under the present
title.
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covered with its feathery foli: The flowers appear with the onsel
of the hot weather, o few ot .'i|--; uid yet more till by
mid-May the tree 13 a vivild and 1 carlet blooms.
The flowers are arranged in immense the ends of
the branches. -1 i sznmined. is seen to be

composed of O searlet petals, while l'h-, filth, stundard petal,
18 slorhtle lareer in sive and muach varierated inc ur. Itis vellow
™ or white and strea .'.-xi with ¢ The
- i HOWers vary Consu Iy in inter colour-
M S mp. A whole rance of tones T e
! ..I\;. § T A e iTian to dadbe l“|-"|.'1 st e as e
o i pons 11101 QeCp SCATIEC 15 X I
\x;i:.."':’ ; : =
fiEEcer
e —_—
—r =~y L
i L 'l ¥

elween
co |'|"-1_'|l||n:._
in a cluster
A tender
ures about

surroundin
e flower meas

4 inches ACTOSS,

Flowers during Lm_ nut i

freed:  The pod:
harden with age, turna d
the ‘tree. They meas
oblong and tr: insver

Listribution
last 100 years.

Lses - Largely used as an ornamental tree in the warmer parts
of India, Burma, Cevlon and the Malay Peninsula,

Gardening ¢ Usually grown from seed, also raised from rulLEnfﬁs
The form with LILL"i] scariet flowers 1s so handsome that it deserve
wider propagation. As the seeds may not come true to colour, i 't
would be advisable to make cuttings of this variety, of which there
are a good number in and around Bombay, The Gul Mohur is a
fast growing tree. It has spreading superficial roots whieh kill out
other plants. The shallow root svstem unfortunately renders it
liable to be blown down during storms.

The Gul Mohur is often confused with the Peacock Flower or
Harbadoes Pride (Cesalpinia pulcherrima) better known as Poifnciana
pitlcherrma and often referred to in this country as the Gold Mohur
Shrub., This plant is a shrub or at most only a small tree, with
strongly over-lapping calyx segments in the buod, muoeh smaller
flowers and very long protruding stamens (Stewart),

and flacceid when voung. They
I and remain for a long time on
from 1-2 feet in lenzth. The seeds atc
moltled.

of Madagascar introduced swithin the

b

Tae WHite Gur Morun®

Popular names :  White Gold Mohur; Nirangi (Kan.), Sunkeswar
(Tel.), Pandenaryan (Tam,), Sande -\m{‘\f ar.).

Poinciana elata, Linn. Cent. PL ii (1756) 16,

Deseription - An erect tree growing 20-30 feet in height with a
tolerably smooth ash-voloured bark. T'he leaves are similar in




Jovns, Boupay Nar, Hiar. Soc Prare 111,

Photo b O, Melimm

Fhedo by O, MeCoaw,

The Gul Mohur (Poinciana regia) in froit,
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character but smaller than those of £ regda, being from 4-8% long.
The main or mid-rib of the leaf carrles s smaller number of
minor ribs or pinnwe, there are from 4-5 pairs arranged opposite.
The leallets, ualmost stalkless, are closely set in from 10-20 pairs
along the ribs. Theit shape is linear-oblong, somewhat pointed at
the apex. They are quite smooth and readily shed. The flowers grow
atthe end of the branches in racemes. . There are not many flowers
in gach cluster. The stalks of the lowest flowers are longest, thus
all the fHowers forming the cluster come up to the same level
(corymbiform). The pedicels or stalks of the flowers are downy
(pubescent). The ealyx, §-1* long, is leathery and, like the
stalk, covered with a silky down cxternally. The sepals or
segments of the calyx are oblong, very narrow and sharp-
pointed. The petals are white at first and then change to vellow.
The upper petal is usnally smaller. and of a deeper colour than
the others. The petals do not project much beyvond the calyx; in
shape they are almost round (sub-orbicular) and very much curled
at the margins. The stamens are downy, dark coloured, from 2-4*
long, and thickened at the buse. The pods measure from 5-7" by
i to 4'/. They are smooth, narrowed at both ends and marked with
anet-work of veins. The seeds number 4-8.

Flowering Season : August-March (Brandis) ; June-September
(Cooke); in the hot season or early rains (Troup). Therefore
practically the whole year. Troup calls it a practically evergreen
tree.

Distribution :  Abyssinia, Arabia, in India perhaps indigenous in
the Porebunder State. Cultivated in many parts of India.

Gardening : Capable of growing in poor dry soil, even in
crevices of rocks, where, however, it is stunted. Often coltivated
for ornament. 1t grows [ast and is easily raised from seed.

THE FLAME or THE FoRrist

Popular Navies :  Flame of the Forest, Butea gum, Bengal Kino,
Bastard ‘l'eak; Palas, Dhak, Kakria, Chalcha (Hindi), Muttuga
(kan.), Palas, Paras (Mar), Parasul (Tam.), Modugu {Tel.), Pauk
(Burm.).

Buiea frondoss, Konig ex Roxburgh Asiatic Res. ifi (1792) 469.
(Called so after the Earl of Bute). .

This is the tree we consider the true * Flame of the Forest’.
In parts of the country where these trees abound, such as the
forests of the Western Ghats and Central India, their massed crowns
of bright orange flowers, seen in the glitter of the sunlight suggest
the semblance to a forest in flames.  So brilliant, so vivid is their
colouring ! '

Description :  An erect tree growing from 20 to 40 feet in height
with a crooked trunk and irregular branches. Its bark is ash-colour
and rough though the younger portions of the trec are downy.
The leaf is trifoliate. It is composed or made up of three leaflets,
leatbery in texture. The old leaves are hairless above and finely
silky below ; this silky covering gives the leaves a peculiar greyish
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appearance when seen from & distance.  The net-work of veins
stands out ve FY cons spictonsty beteath ||.l leafl, The terminal leafct
i a blunt oval in .-~!|:'.; o [t is described as

o chovate, o ro l”“l at the apex and narrowing

a wedee at its base. It measures from 4-8%

'd is abot Il as- bro s :Lm;:- The

ength
-l leaf are broader at and more
rounded. They measure from 4 mches,
main sialk of the leaf is g 6" in
h, those of the leailets are about a guarter of

| in threes along o ve k olive
;. the handseme How ow In preat

arofusion in stiff racemes, about 6" long. The

individual stalks of the fower twice as long as the
calyx, \J ich is deep velvety, olive xternally and clothed
with silken hairs within, The rich dark

tones of the stalks and the l.:"lil._'-' 5 present __/‘? :
a i'.'.'l"-:_!l'l_ contrast to the (laming orange . : LT
colouring of the petals, The outer o1 N _—_'.'.-'"5:;"“'3
U sarfaces -of the petals take ona LY. “_-7
salmon: pink tooe due to a delicate [ :
covering of silvery hairs. Five petals /[ ===

are apparent. A standard petal, abouft | A4

an inch broad, two smaller wing petals | ';-'w_,_'
and a much curved, beak shaped keel f [ ™
which is really formed by the fusion of
two petals. The stamens are practically
enclosed within the keel. There are 10
of them, Y united in & bunch and one free.

The pod when yvoung is pale green.  When ripe, it fades to a pale
vellowish brown or grey. [t carries a silvery white sheen. It is
extremely flat and thin except at the apex where a slicht thickening
indicates the position of ils single seed. A thickening is also scen
along the margins.

The leaves bezin to fall at the end of November
_,ﬂf"\-—'u—‘ or during December. By the end of January some
L. trees are leafless or nearly so. Others retain their
leaves, especially on the lower branches, during the
flowering season, up to the end of March. New
leaves appear in April or early May and are of
delicate fresh-green colour.

Hlowcering Season :—The flower huds are blackish
and appear on the bare branches in January, and from
the end of that month up to the end of March, the trees
announce the approach of the hot weather by bursting
into a blaze of flaming orange flowers, presenting a
gorgeons sight. When in flower, the tree iseither
entirely leafless or there are some leaves onthe lower
branches, ‘The flowers cover chiefly the upper part of the tree.
Flowering cantinnes, according to locality, up to the end of March
or even to the end of April. The time of flowering is greatly

>
4
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influenced by sepsonal conditions. In diyv seasons the flowers appear
earlier than nsual.
The pale green fat pods develop very quickly and in April the
s lrees, covered with green pods, give the impression of
folige.
e o Common throughout the greater part of India and
In 11.\, aouter Himalayas it ascends to about 3,000 feet, in
Sonthern India to 4, (00 feet.  In the most arvid regions it-is rare or
ey 1,1; "-'1-L=1 erass lands the treée is very typical and is often

LIk

tound gregarious.

Crardentng The long 1m-‘ hias only one seed near the top. On
cermination the seed remzins in the pod which opens at the tip and
allows the vounz shoot and root to emerge. The cotlevdons

remain attached to the
reatly stimulated

srable time. . Growth is
_ g and irripation and Troup is of
opinion that. the fonmer is even more important than the latter:
The thick long 1ap-root is olten devoured by pigs, rats and porcupines.
The roots have o wonderful power of recovery and any part not
destroved by animals will send up new shoots.

Ches s A tuby colonred gum exudes from the tree either
naturally or from i cial sears. The gum isused both asa dye
and a tan. It it also used medicinally 2% a substitute for true Kino-
eum, yislded by the Indian Kino tree (Merocarfus warsupinm) and 18
sold as such under the name of BHengal Kino. From the inner
bark a strong fibre is obtained which is used [or rough cordage
and for caulking boats. A clear bright oil extracted in small
quantities from the seed possesses anthelmintic and puorgative
properties. The leaves serve as plates and are also used for
making umbrellas. They are used as manure and given as fodder
to buffaloes. An infusion of the flowers dyes cotton, previonsly
prepared with alum, a bright vellow, which may be changed by an
alkali into deep orange. The Lac insect is frequently found on the
smaller branches. The quantity of lac produced on Bufea is said to
be greater than on any other tree. The wood resembles teak in
appearance. It is not very durable above ground, but it is said to
be much more serviceable under water, hence its use for well curbs, °
piles and water scoops of wells. It is also used for gunpowder
charcoal (Talbot). The flowers are offered by the Ho to their
(God, Desauli Bonga.

Faricties - In volume wvi, p. 107, of the Society's Jowrnal,
Mr. H.T. Ommaney of the Bombay Civil Service, records a variety
ot Hutea frondesa which he observed at Ghodra in the Panch Mahals.
Instead of the customary dazzling blaze of orange, the flowers were
a pale yellow. The base of the petals were primrose-vellow
shading to a creamy tint on the edges and on the reverse
sides. Col. C. E. Luard describes a variety seen by him in Manpur
Pargana, Central Indin Agency which produced golden yellow
flowers. He deseribed their colouring as similar to that of the sun
flower. (Journ, Hemb. Nat. flisi, Sec., vol. =xiv, p. 305). A yellow
wvariety is aiso known from Amraoti, Berars, Seeds of this variety
sent to Mr. W. S. Millard in Bombay were planted, one tree is now

-growing in the Ladies’ Gymkhana, Malabar Hill. :

dling for a consi
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[.I14‘1:'}-l'i]:§’l'ﬂR‘|.' NOTES ON LANPROSENA INDICATA
(PYRALIDAE), A CATERPILLAR PEST OF CHEYSANTIHEMUMS.

ny

M. C. CHERIAN, B.A:, B.SC.,; DG,

Madras Apriculfnral Deparfment,

IsTRODUCTION :(—About three milez from Dindigal Railway Station  in
Madura District lies the village of Vellodu where some of the ryots have taken
to the cultivation of Chrysanthemums on & smallscale and derive a fair amount
of profit by supplving flowers to the veighbouring markels. The soil isa
gandy loam and ig well suited to the cultivation of these plants. Threo varie-
ties grrown here are (1) the big vellow, (2) the big white and (3) the small vellow,
the last one being the conntry variety. Kool suckers from the previos ]
are trangplanted in enrly June., Flowering, in the case of the lirst two varie-
ties, beging from October and continges to the end of November, while in the
Inst it is late by about a month.

Last year the ryots of the village applied to the Government Euntomolopist,
Coimbatore, for help against the ravazes of the Chrysanthemun k fiar

Caker A,
An officer wag deputed to study the pest and suggest remedial measures
against it. The present paper aimsat giving a short account of the life-history
and habits of this pest studied at the Insectary at Coimbatore and also the besgt
method of destroving it.

NATURE, EXTENT ann True oF Dasace (— The pest generally appears about
the Hme of dowering. The caterpillars generally only attack the leaves, bat in
gomie cises they have been koown to destroy e fowers also. In certain
veurs the pest 15 reported fo occur in very large numbers and bring about a
compleie defoliation.

Lire-msTory i(—Adult moths are vetlowish In colour with wavy markings on
the wings. They measure about 20 mm. ia length, Eggs are generally 1aid
on the under surface of the leaves two to three days after emercence. Nine
females laid 2,966 epgs, with an averare of 330 per moth, the maximum
pummber being 489 {vide Tables [ and 11}, Eggs are pala white in colour and
measure 1 mm. long and } mm. broad.

The newly hatched larvic are about 13 mnt, loug and § mm. broad and pale
white in colour.  They gencrally feed in small patches, leaving the epidermis
intact. Afterthe frst moull they ossume a green colour and are 33-4 mm,
lopg aucd § mm. broad. Two horizontal stripes are seen on elther gide of
the caterpiltar, After the second mouit they are 6 mm, long and 1 mm, broad
agd two white dorsal siripes and two  others on each side are visible. After
the third monlt they mensure 5 mm. long and besides the four stripes two
more appear, these being not so prominent as the other four. After the fourth
and fnal mouolt they measure 12-13 mm. loog.  Just before pupation they
assume 4 vellowish colonr and measure 14 mm. in length.  From ‘Table 111
it will be noticed that the first instar fakes three days, second two  daya, third
two days, and fourth two days.  They undergo four moulis in all. Just be-
fore pupation the larvee spin adjacent leaves together aod bulld the cocoons
therein. In cases where leaves happen to touch thie pround, cocoons are built
between the leaves and the soil, Cluc-.'rnnlng takes aboul two days.  The pupal
period lasts six days.

LoNGEVITY OF Anury Morns:—The whole life cyele covers 23 to 30 days
(Table IV}, One moth lived 23 days belng fed with jaggery water and this
is the maximum recorded for this species of moth. Four other moths lived 17,
16, 13 and 11 days respectively. ?g:a Table VY. |

HeMEDIAL Musstres ;—Lead ars nate and  Paris. Green Iﬂﬂpjiler Aeet-

arsenite), two stomach poisons, were tried against these caterpillars.The former

15
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wag spraved at astrength of 1 oz, in one gallon of water snd the latter dusted
in the proportion of one part of Parvis Green five parts of lime. 1t wis found
that the lead arsenite sprayv save botler te s than 1 s Gireen thourh both
of them were ellective. Sinee : toes 1 burn foliage ag Paris
Gireen sometimes does, 16w [ AT |

Parasites (—A small wasp belonging to the Fa
f — Wi umed to poras|
s numbers Lo cheelk the p

o8 TYOLg.
s Flasoidir—Efasmus
s paberpillara thoueh not found in snfficient-

=137

30-10-27
31-10-27
AR

=11=27

TABLE I

L dayisgy KNecords,

Pair A. Vair B. | FPair C.

Emersed

Y odied.

 escaped.

| 171 epgs. 421 eggs.
|
1 1

TABLE 11

Lrpdaying Kecords.

Date.

14-11 28
15-11-28
16-11-27
17-11-27
18-11-27
19-11-27
20-11-27
21-11-27
22-11-27
23-11-27
24-11-27
25-11-27
26-11-27
27-11-27
28-11-27
29-11-27
30-11-27

1-12-27
2-12-27

Pair A.. | PFairB. Pair C. Pair 1,

Emerged. Emerzed,| Emerged,
68 egos, Mo egg, 42 eppra, Emerged.
137 egps. | Nooepg. | 13 epps. | Mo eggr.
o egosddied | 105 egos. | 57 eppsddied, No epe.
75 epos. 70 eggs, | GY epprs. Mo e,
45 egus, 2 egos, | 62 epms, [ 4 epgs.
23 ergn. 40 egrgs. | @ died. No egg.
2 33 egrers. | 4 epros,
15 egres. | Mo cgg,
2 egps, No ey,
o :l:‘r::;:"l. s
F ve 25 egrpres,
101 exgs.
| lbeggs.
1. i No egrs.
wen | % died.

[

41 egrgs,

327 exgs. | 41S eggs, | 205 eqas.

Gl egestdied.

Pair E.

Emerged,
No e,
. No L'EE’.
|2 eprps,
12 egres.
17 epos,
10 eggs,
10 epps,
12 eprps,
21 egps,
Herprs.
43 eEfE 2,
1 epe.
76 epps,
%‘\:0 egE.
o J
2 dﬁdﬂ‘.

[ 215 epygs,
i

:
?
:

e
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TABLE 111

Life-history Kecords,

Date. A B e D - G

22-10-27 Egr | Egx | Ege Epg Liger Egr | Egp
found foumnel tonmpd J-l_nl'.-tl | tound fonng faund

Inid. - | inid. laidl. laidl, i laid, Taid. laid

[
25-10-27 ' Hatehed, ‘Hatched. Hatebed., Jl:t'.ul:luﬂ._anluha.--;l. Hatched. Hatched,

25=-10-27 I Moult, ' I Moult. | I Moult, 1 Moult. I 1 Moule. | | Mowlt. I Moult.

SEMESRREE G T i o (B B I G i

1= 1127

31-27

8-11-27
15-11-27
16-11-27
18-11-27

T IVE G VR g JREE o EEEDE o CPEHE e LN
PRI oty N L Y Yt
Yellow Yellow Cocoon- o Yellow
colour, | coloar. ing. colour.
Cocoon- | Coccon- | Cocoon- | Cocoon- | Nol Vellow ' Cocoon-
ing. g | ing. ing. pupated. colour. | ing,
Mot Not Pepated, Not Pupated.. Not Pupated.
{pupated. pupﬂ.t:ﬂ.l pup.’ll‘lar].: pupated.
Pupated. E’upated,' ras ;l’upatcd | Bl Pupated.
e Emerged 'Iimcrged Emerged "
Emerged | Emerged e il I ar |Bmerged
=, ¥ o sl . . Emerged

125 days. | 25 days. 24days. | 24 days. | 24 days. | 25 days. | 27 days.

TABLE IV

Life-history Necords.

|
Epgs found laid. | Adults found emsrged, Total Hle-eyele

11
111
v

Vi

VIl
Vil

21=-10-27 13,14,15,16 & 18-11-27 : 25, 24,25 26,78 days.
24=10-27 10,20 & 21=-11-27, 26,27,28 days.
25-10-27 2=11-27, 26 days,
2h-10-27 21-11-27. 26 days.
15-11-% 13,14-12-27 28,29 days,

L 16-11-%7 | 14,15 & 16-12-27 | 28.29,30 days.
17-11-27 15 & 16-12-27 | 2824 days.
18-11-27 17-12-27 | 28 days,
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e e e — —

No. | When emerged, Whe Ted. l‘ FRAt I.-”: Remarks,

1 Y 5-11-27 ) i I il by @
1 i
il -1 0-27 : 1 [t 1
= | :
L 20=10= 1
- I g | Li
I i—=11 | 1
=i =27 | 11
7 - 1 140 -
) |
15~ | i - 14
| 3 _-1. 1 z 1 7
| 2.1 2] 3
1% = ST R :
| - 1 i “a
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A FURTHER ELEPHANT SHOOT ON THE BARAGUR HILLS
BY
Raxporrn C. Morris

{With & plate)

On the drd of Feébroary 1920, Lt Col. G. E, Tallents, n.5.0.,
ol the Lancashire Fusiliers; and Major . 5. Gillespie, rR.a.m.C.,
both of Wellington, and [ set out to bag three rogue elephants that
had been proscribed in the Baeague Hills, and had been marked
duwn in the Madeswaranmalii Keserve, in the northern part ol
the hilis. Our shikaries and skinoers bad all gone o day ahead
with instructions to engage pack bulls ar Cowdally for our kit

Arriving at Cowdally we found the bulls awaiting us, and leaving
instructions that theése were Lo come up o Sengudy Bungalow on
the hills, we carned on hoping W reach there belore dark. Our

transport up to this point included a Cheveolet, earrying ourselves
ant our servants, and a Ford van containing our sgman. - Arriving
at the foot of the Ghat four miles from Sengady we halted for the
Ford to catch us up. Aflter waiting for some time, there being
no sign of the Ford, it was decided to motor back along the narrow
road to find out what was holding it up. We did not proceed far
before we met one of the men who had been travelling in the Ford
with the driver and learnt {rom him that one of the back-whecls
had collapsed and that the Ford was lying in the road three or
four miles back. It was dark by the time we reached the spot and
found that the van had luckily not turned over and that the
bolts holding the spokes at the hub had sheared off with the result
that the spokes had all come out but had not been otherwise
damaged. The van was unloaded and pushed Lo the side of the
road. The driver and one of the Lrackers, whom we had picked
up at Cowdally, were seat to the nearest village Lo ealist the services
of a blacksmith and in the meantime we sat down in the road and
iiad some grub which the servants quickly prepared for us.  Luckily
the pack bulls turned up and we were alle to leave for Sengady in
the Chevrolet with our trackers standing on the running boards,
leaving instructions for the servants to load up and follow with the
paick bulls by a short cut. The remaining four milés to Sengady were
nut easy, the road being narrow, the surface none too good, and
the gradient steep. However, we eventually reached the ' thatched
Forest Rest House there without further trouble and were glad to
stretels ourselves out on the flonr and soon fell asleep.  Our servanty
and pack bulls arrived just before dawn and breakfast was sooun
served, followed by our departure for Ponnachi, which entailed a
ten mile walk. The car was left at Sengady in charge of the local
Forest subordinates. Ponnachi was reached by mid-day and the
rest of the day was spent in getting fresh khubbar of the Ponnachi
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rogue.  An early start was made on the following morning for the
village of Marrur where locals were engaged and the thick bamboo
jungle scoured by our trackers and locals, in couples, for [resh
traces of the rogue while we sat down to await their return.  After
an: hour’s wail two men came back with the news that they had
marked down an clephant which was 51|'Lr'!J:Jh|j.' the rogue; at the
same tiune we received klubbar of an elephant in another direction
and as our head tracker had sent for us we decided to make for the
spot where he was said 1o be watching the elephant.  This turned
out to be false news, however, as there was more than one
elephant there and we could definitely see part ol the herd grazing
out in the open on the western face of Ponnachi Batta, the northern-
most hill of the Baragurs, vising nearly 5,000 it in elevation. While
we were watching the herd through our glasses one of their number
lisl boulder and 1t rolled down the hillside into the jungle
rrific crashes terrifying the remainder ol the herd below and
causing them to move off rapidly trumpeting shrilly, We zlso saw a
hevd of bison passing through the thick bamboos above us, and two
of our trackers had seen a bear. We then retraced our steps and
lost no time in getting to the place where the other elephant had
been marked down only to find that he had retired inte thick cover,
as the sun was now well up. Considerable time was lost by the
false Rhubbar we had received. We had difficulty in getting
through the extremely thiclk bamboo ubove the elephant and although
we crawled down to within a few vards of the animal the cover
was so dense that it hid it entirely from wview. It was decided,
therefore, to wait for the elephant to come out of the cover late in
the afterncon, and our tiffin having arrived we retived further up
the hillside for our meal. A little later we received word that the
¢lephant had moved further down towards a nulla in which there
was water, and directly our meal was finished we decided to follow
i, but found to our annoyance that the elephant had evidently got
our wind and vanished. The ground was very hard and the
trackers were unable to make out the direction in which the ele-
phant had gone, and the hunt finally had to be given up.

On our return to Ponnachi Bungalow a council of war was held
and, as our time was limited, it was decided to make for Madeswar-
anmalai that night after dinner, especially as we had received news
that the other two rogues had been marked down there. Aflier our
mieal was over the pack bulls were loaded up and we started on a
tiring ten miles tramp aided by the light of four petrol lanterns.
Our pace was naturally limited to that of the pack bulls and we
did not reach the spot where we proposed to camp till 2.30 a.m.,
thoroughly tired, and glad to turn in, which we did without delay
directly our camp cots were unloaded and prepared for us ow in
the open. A monthly pilgrimage to the well-known temple at
Madeswaranmalai occurs, and early next morning batches of pil-
grims arrived, having climbed the stone paved path which we had
woiled up the previous night. Our trackers had been sent out
early in the morning to pick up fresh tracks of the rogues,
and were told to meet us at a certain spot.  We had barely reached
the place when word was brought to us that one of the rogues,

with t
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a crossed tusker, had been marked down. ‘This turned out to be
false khulibar, however, the man who brought us the news having
Ieard Eingurg erashing in the bamboos and had taken it Tor gmnm}l
that it was the L‘!l."‘.l]l."l.lil. However, =oon alter this we received
definite news that the crossed tusker had been seen and was being
watched and we were guided 1o the place.  After a heavy climb
we arrived at the spot where the elephant had been seen and fount
that it had moved on into thick cover. The wind was very
treacherous and on following the tracks of the elephant through
thick evergreen cover we were warned by a shrill trumpet and
a erash ahead of us, that the elephant had got our wind and was
getting annoyed.  This brought us to a halt and we decided ta
give the elephant time to move off into more open jungle. On
taking up the tracks a little later we found that the elephant had
crossed fairly open ground towards thick bamboo jungle, and on
proceeding a few yards further we again heard a crash which
canged us to leap for our rifles whiell had been handed 1o our
shikaries on reaching open ground. The roguc was now in a
patch of extremely thick cover and we decided to get to the other
side of the patch to eut it off in case the elephant intended going
straigcht through it. By the lime we had worked our way to the
further side of the cover the elephamt had cooled down a bit and
we heard it breaking bamboos quite close to us. A long wait
followed in the hope of sceing the elephant break cover in our
direction and, as it was cvident that it had no intention of doing
this for some time, a local Forest subordinate offercd with a fow
men to try to drive it towards us. It was decided that this was
the wisest course to adopt and we stationed ourselves in the Lest
place we could find covering its most probable line of approach.
The men, however, started beating in the wrong dircetion and the
rogue, after expressing its annovance by crashing about in the
cover for a minute or two, suddenly showed itself below us work-
ing its way through thick undergrowth across our front, Major
Gillespie who had won the toss [or first shot decided to take the
ear-shot. It was a difficult shot as very little of the elephant could
be seen and it was moving oll at a good pace. The elephant fell
heavily on receiving our shots (Gillespie’s shot was followed by
one fram me} but got up again and disappeared [rom view with
o shrill trumpet and staggecing lrom side to side. A few seconds
later we heard another trumpet and raced in that direction as hard
as we could, and came on to the upper reaches of the paved
Pilgrim's pathway, and found ourselves at the place where it was
all too evident the elephant had crossed, for a scene of wild confusion
met our eyes, broken chatties, cloths hung up on bushes, other
articles dropped here and there, and one or two frightencd pil-
grims with scratches on their arms and legs appearing [rom their
hiding places. It transpired that the elephant had crossed the
path just when a batch of pilgrims had been coming up it. It
had luckily heard the pilgrims and given vent to the second
trumnpet that we had heard before hursting out on the path,
thus it had given time for the pilgrims to scatter, which they did
so successfully that actually only two of them saw the elephant

+
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cross, the others .ll..lll..i‘”.:: ll-l'-.l||:"l..l.l.l.| it the hlll'l'i'l“l'ltrll'lg jill'l.gll._'
like lightning, dropping evervihing they possessed.  The Jing ol
1the |'||.'|1t1.|l1l'h: |'|':_\_'|r|; could be clem I_'. SeE S, apart from the P."I.ﬂl
it I made For itself thron -_i. the cover m = |-iII'!:‘--|'I. there was a
broad and contimuous trml of blood. e halted for a drink
and for our trackers to collect. I was not long, however, belore,
to our surprise, we heard the clephant puffing and groaning up
that it had turned back and re-
long to get up to it,
and we found the elephant moving slowly and painfully in dense
wer and it was evident that it was hard hit. “The elephant

on the hillside behind us, prov

cro=sidd the paved path. [t did not take

B G

soon moved down to the edee of a stream, and we cauntiously
; el it by another IJ:|\'~.'-! path, one of the features of these
jungles.  Suddenly the elephant got our wind and was immediately
an embodiment of devilish Tory. It whipped o ned came bacl

crashing through the bamboos to within a fc
triomls, unceriam  of

. - s
his head, and st

FLE T '|I|"

5
fireel almost simultancously and the

elephant dropped. dead.
Up o now we had not had a good view of its tusks and we were,
therefore, astonished and delichted to find that the rogue carried an
pair of tusks which were crossed near the tips. |

t once that the tusks were o record for South Tndia and
Gillegpie was to be congratnlated on his magnificent
trophv. By a strange coincidence the clephant died a few
yards off the spot we had arranged to camp on for the night,
and had in fact, as could be seen from the broad trail of
blood, crossed our actual camping sround. Our pack bulls and
servants arrived on the spot with our kit a few minutes later.
Had they turned up fiftcen minutes earlier they would have run
straight intn the wounded rogue with possibly disastrous results.

At about 11 p.m., that night, after we had turned in, two of
our trackers went down to the stream to fetch water and found
another elephant heside the dead one; needless to say they hastily
retreated.  To our surprise next morning we found that the in-
truder had drageed the dead clephant from where it had faflen
further towards the stream. This was most interesting as [ had
known of three cases previously of elephants shilting dead tuskers
that had been shot, evidently with the idea of helping them to
rise.  Forest subordinates soon arrived on the spot to take
measurements of the tusks and fore-fect.  Instenctions were given
{0 our skinners to remove the tusks and both fore-feet and the tail
which, however, was devoid of its much prized hairs, and we set
out after the second rogue which was supposed to be near by,

It soon hecame evident, however, that the firing on the previous
dav had disturbed the other rogue and it had, in fact, been seen
trecking down into the deep Yereky-gorge dividing Madeswaran-
malai from Ponnachi Betta, Four trackers were sent in advance
1o mark down the rogue while we followed by another route. The
temperature down in the gorge when we finally got down was very
different. The heat was intense and there was very little shade.
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We followed the tracks of an elephant or two until we met two
ol our trockers coming back up the valley and were informed by
them that they were not the tracks of the rogue, the tracks of
which they had seen further up the vallev. We retraced our steps
and later came on our other two trackers who had been up the
sicie of the gorge following the tracks of the rogue which had led
them back again into the main valley where for the time being the
racks were lost. We sat down in the coolest place we could find
: the trackers looked round for fresh tracks of the rogue which
they soon found leading up the valley. We followed these tracks
il mid-day and then proceeded to a spot where we had arranged
for the servants and camp kit to meet us, and here we had our
lunch and a rest while the trackers went on ahead. It was late
in the afternoon when word was brought to us that the tracks
had led to thick bamboo cover where the trackers thought
the elephant was probably standing, This was good news, but
we were doomed to disappointment, as, after searching  the
whole of the head of the valley, we could find no traces of the
clephant nor could we see where the tracks led to. We decided
to renew our search for the rogue the next n'.(:rn'mg and returned
to the river bed where we were to camp, Our water was none
too good, taken from two or three pools in the sand, and this had
to be boiled well.

Up to noon of the following day our hunt for the rogue proved
fruitless and we were delighted to receive news at about 2 p.m.,
that the rogue had heen marked down in a deep ravine higher up
on the slopes of Madeswaranmalai and it was apparent that the
brute had not wasted 1ts time in the hot and steamy gorge but
had elimbed back to its old haunts. This necessitated a very
arduous climb in the hotiest part of the day and we were con-
siderably hot and exhausted by the time we reached the spot where
our good tracker was watching the elephant, from the opposile
side of the ravine. The wind was blowing up and we had to eross
up to the head of the valley to work our way round to the other
side above the elephant so as not to give it our wind, We then
had to work our way carefully down towards the elephant and
this was not easy as the steep slope was covered with loose stones,
several of which we dislodged and with difficulty prevented from
rofling down the slope and thus giving ourselves away. We finally
took up a good position but the clephant was feeding in sueh thick
cover that although we were within a few yards of it its head could
not be seen at all. There was nothing for it but fo wait in the
Lhope that the elephant would move into a better position and we
realised with anxiety that the sun had set and that only half an
hour's good shooting light could be relied upon. Suddenly the
wind changed, the elephant stopped feeding, and its trunk could
be seen ‘taking the wind’. After a moment's hesitation the ele-
phant swung round giving 4 magnificent view of its head. Cal.
Tallents, taking careful aim, gave the elephant the right barrel
of his <477 cordite rifle followed by onc from Major Gillespie.
It was obvious that both bullets found their mark in the elephant’s
brain, and that the shots from my rifle were really unnecessary

16
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as the elephant collapsed on receiving the first two bullets, |
say ‘shols' from my rifle as although 1 ointended to fire only one
barrel both barcels went off Hi.l'|l|,1|_|_.j|:|1'1||,'|h|_'; DIy [u'r-.uin;_; the front
trigger. The shock, both to my feelings and to my shoulder, was
considerable, as the recoll of o 400 cordite nfle with both barrels
going off at the same ime, is something to be remembered.  The
clephant proved to be a magnilicent specimen, larger in body than
Major Gillespie's crossed tusker. Its tusks were not so long as
those of Major Gillespie's rogue but were very thick. News was sent
nner and we wended our way back down the bed of the
to the valley below, This took us two or three
howrs, the goine was extremely: bad and tiring, the mantle of the
wetrol lantern had collapsed and we had to light our way with
1wh had to be renewed every half hour. We
finally veached our camp at about 8 p.m., tired but well pleased
ith our good luck.
We found that news had in the meantime come in that the third
vin at Pennachi near the wvillase of
that we would emulate the :'_-“'|1'.n';7:-'
'rs who had [killed three rogues on
awaranmalai in 19268 in two days. I was a member of the
party on that memorable trip and had the luck to bag a magnificent
sgefd tusker which had made a most unprovoked attack on s,
Ve set out early on the following morning to climb up to Ponnachi,
and although we started out in very good time it was very hot
and mugey, which made the climb up out of the gorge tiring and
uncomfortable, and swe were very glad to sit down at last in the
shade near the village of Marrur at the foot of Ponnachi Betts
(hill}. The villazes of Ponnachi and Marrur are blessed with =
few =cattered cocoanut palms and we were soon quenching our
thirst with oreen cocoanuts. After a rest we moved on to the vill-
age of Marrur and here we waited under the shade of a tamarind
tree for fresh news of the rogue marked down on the previous day.
It was not till 3 p.m., that our head tracker who had gone out
after the elephant with two locals returned with the news that the
elephant had left the cover it had been Iast seen in, and had treck-
ked down northwards along the eastern slope of Ponnachi Betta,
which towered above us, and had gone down to the Cauvery river
which, miles away, flowed down a deep valley to the North and
North-cast of Ponnachi Betta. The news was disappointing,
especially to me as this was to be my elephant. We returned to
Ponnachi Bungalow and after a discussion it was decided to spent
the next dav in a long tramp the whole way round Ponnachi Betta
as there was just a possibility that, by doing so, we might come
upon the rogue working its way back up the valley to the West
of Ponnachi Betta. We started out early next morning and
tramped to the south-western foot of Ponnachi Betta and then
along its western slopes. For a time the going was good but the
ground later got worse as the grass was long and the slope covered
with loose stones and we frequently had to pass through tangled
masses of dead bamhoos; and it was noon hefore we found our-
selves at the northern end of Ponnachi Betta overlooking the

OIINEO0 '.I'l"l_‘l'!i_"-C W

roerue had been m:
Marrar: and

of the three elephant

Macls

i
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We followed the tracks of an elephant or two until we met two
uf our trackers coming back up the valley and were informed by
them that they were not the tracks of the rogue, the tracks of
which they had seen further up the vallev. We retraced our steps

later came on ouwr other two trackers who had been up the

b of the gorge following the tracks of the rogue which had led
themy back aguin into the main valley where for the time being the
tracks were lost. We sat down in the coolest place we could find
while the trackers looked round for fresh tracks of the rogue which
they soon found leading up the valley., We followed these tracks
till mid-day and then procecded to a spot where we had arranged
for the servants and eamp kit to meet us, and here we had our
inech and a rest while the trackers went om ahead. It was late
in the afternoon when word was brought to us that the tracks
had led to thick bamboo cover where the trackers thought
the elephant was probably standing. This was gooid news, but
we were doomed to disappointment, as, after searching the
whole of the head of the valley, we could find no traces of the
elephant nor could we see where the tracks led to. We decided
to renew our search for the rogue the next morning and returned
to the river bed where we were to camp. Our water was none
too good, taken from two or three pools in the sand, and this had
to be boiled well, :

Up to noon of the following day our hunt for the rogue proved
fruitless and we were delighted to receive news at about 2 p.m.,
that the rogue had been marked down in a deep ravine higher up
on the slopes of Madeswaranmalai and it was apparent that the
brute had not wasted its time in the hot and steamy gorge hut
liad climbed back to its old haunts. This necessitated a very
arduous climb in the hottest part of the day and we were con-
siderfably hot and exhausted by the time we reached the spot where
our good tracker was watching the elephant, from the opposite
side of the ravine. The wind was blowing up and we had to cross
up to the head of the valley to work our way round to the other
side above the elephant so as not to give it our wind. We then
had to work our way carefully down towards the elephant and
this was not casy as the steep slope was covered with loose stones,
several of which we dislodged and with difficulty prevented from
rolling down the slope and thus giving ourselves away. We finally
took up a good position but the elephant was feeding in such thick
cover that although we were within a few yards of it its head could
rot be seen at all.  There was nothing for it but to wait in the
hope that the elephant would move into a better position and we
realised with anxiety that the sun had ser and that only half an
hour’s good shooting light could be relied upon. Suddenly the
wind changed, the elephant stopped feeding, and its trunk coulsd
be seen ‘taking the wind'. After a moment’s hesitation the ele-
phant swung round giving a magnificent view of its head. Col.
Tallents, taking careful aim, gave the elephant the right barrel
of his 577 cordite rifle followed by one from Major Gillespie.
It was obvious that both bullets found their mark in the elephant’s
brain, and that the shots from my rifle were really unnecessary

16
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Cauvery river which could be scen below us like a silvery streak
on 4 wide expanse of sand showing that there was very litde water
in the river. On our way we had seen a cow elephant and a calf
on the opposite side of the valley,  We found that there were no
other clephants in the valley and it secmed likely that the cow
amid the call had got separated from the portion ol the herd that
hael seattered on a0 boulder being volled down on them by the rest

of the herd grazing above a [ew days before. Working our way
1o the north-eastern side of the hill we sat down for lunch while
Bommah, our head tracker, amd two locals descended to the valley
at the eastern foot of the hill to tke up the clephant tracks, and

we were asked to fellow directly we had fisished our meal as
|

Bommah was certain ol picking up the tacks down in the valley,
Flere again the going was esceedingly bad and the wemperature
down the valley veey different from that up the hillside, in 1
it was like a furnace and to our disgust we found that Bommaly
could find no teaces of the clephant whatever, and we learnt from
bérdsmen who were g their cattle in' the wvalley that they
were quite sure 0o had come down the wvalley within
the last few diyvs. Curses were now showered on Bommah's head
as it was quite apparent that he had staply taken it for granted
that the elephiant had descended the castern slopes of Ponnachi
Betta, believing the assurances of the two leea were with
him to this effect.

We now had to climb up to the top of Ponnachi Betta which

feet and a very

meant climbing from 1,000 feet to nearlv 5,001
steep climb at that. There was ne time to wa and we siarted
off on the high ascent, and the higher we climbad the further away
the summit seemed to be, and to make things more diflicult and
uncomfortable for us a large part of the climb was through grass
lar above our heads. Eventually we found ourselves at a spring,
not far below the ridge and here we refreshed ourselves before
tackling the last bit which finally brought us to the top of the
mountain. The panoramic view from the top of this hill was
amazing and 15 certainly the best 1 have ever seen. To the west
and south-west could be scen the Nilgiris and the Billigivicangans,
to the south of ws stretched the Baragurs, the porthernmost and
highest peak of which we were now on, and to the north lay
seemingly endless stretches of small valleys and foot-hills; and to
the east could be seen the long stretches of the Cauvery until it
disappeared from view round a ridge, and beyond it the plains up
to the Shevaroys, the Kwollimallais, and the Pacchaimallais, and
to the south-east endless stretches of plains, The sun had set
and we had to hurry, especially as we had no lantern with
us, and we were faced with a walk of about eight miles in darkness
back to the Ponnachi Bungalow, including a descent down the
western side of the hill along a rough and stony path. We passed
through the evergreen shola of Ponnachi from North te South and
by the time we had reached its southernmost limit it was quite
dark. By luck we found a length of dry bamboo and, using this
as a torch, we slowly made our way downhill picking up on our
way another piece of bamboo which also served as a torch when
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the first one had hornt out, and this lasted us il we reached thick
(PRI R LETETH _iun:-‘-h' near the oot of the hill and here we got ample
materal for torches, and |,'-l.'|.'|1[|_|;|;||_-. reached Ponnachi “L'Il'l!,.‘:’hh.l\".-' |
at mid-night,  Early the pest morming our kit was all packed up
and loaded on the pack buolls. We let the bulls get ahbead of os
aned then started on our eight mile tramp down to the cars. We
finally got back to the Estate late in the affernoon.

The Ponnachi rogue did not live for long alter this as Mr. Al
alter marching

S Vernay and 1 owent after it again recently, an

o its tracks for (wo davs [rom Ponnachi down into the wvalley

we hadd left the ears and up to Madeswaranmalai, we finally !
caime up Lo the rogoe i thickish cover, not far from where we had
‘ ¢oon b ; | nl. | i Ve i g
wils (ot ina wood position when decided to 1wl
The ficst two shots mizssed the brain and the elephant charged and =

Byoals LI gl

L down ab tl
g ied the Iast e

Bavour Hills,  Another was

L ey of Mudvas st helove alla
I:I o= ....'
.|._ it e
[ g '_5 ¥ \1_'_"'_ ey
ro Gillespic's Elephant
Length Wisighl
Left Tusk 8 2 01" ibs.
16::‘:-": ‘“” i I\I.C’:II 2 ‘;-ll'_l_ ::JS-

Li. Col. Tallenl's Elephant.—
Length Weight

Left Tuste b 8 1 lbs.
Right Tusk T L

d /
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MOSSES OF THE BOMBAY PRESIDENCY,
FPHE HIGH WAVY MOUNTAIN AND MT. ABLL

1By
T T
E. BLAaTTER:

The mosses mentioned in the (ollowing list were collected by
K, K. RKirtikar, G. M. Woodrow, K. 3. Maxwell, G. A. Gammie,
L. J. Sedgwick and L. Bi All the work was done during the
Tast 2530 years in an are: ng from Bombay to N, Kanara
aloner the Konkan aml the Ghats and a narrow strip at  the
eastern foot of the V. { Not one specimen i3 known {rom
that part of the Presidency which lies N. of Bombay. A wvast fisld
for further investizations,

The time has not vet come for any geographical

naiderilions

| regarding the distribution of Bombay 5. “Th a few
' localities f: (s aif: K aiahabl var and
Panchgani, and a few str w2 in ™. Ianara: but of the rest of the

W. Ghats, the Deccan and the 8. M. Ccunlry we know practi-
eally nothing. Of the Konkan only Bombay Island and Salsette are
known to some extent. South of Bombay and right down to Goa
we are quite ignorant regarding the moss-flora,

Almost everybody could, without much trouble and difficulty,
contribute to the further exploralion of the country. Removing a
handful of moss from a tree or rock and wrapping it up in a piece
of newspaper with the locality and the date written on it, does not
require much exertion. No drying and changing of paper is
needed.

For the benefit of those who are not satisfied with gathering
mosses, but are anxious to know something about them, a list of
literature on mosses of India and adjacent countries is appended.

Nearly all the specimens mentioned were named by H. . Dixon,
some by Cardot and Brotherus.

At the end two short lists ol mosses are added, one froni the
High Wavy Mountain and another from Mt. Abu. All the lists
are, for practical reasons, arranged ﬂh)hﬂbﬁtiuﬂ“}'..

MOSSES OF THE BOMBAY PRESIDENCY.

Anmclangium stracheyanum Mitt.
Locality : Deccan @ On earth banks, Purandhar (Sedgpwick).— 1. (elafs ¢

E Panchgnni (Blatter 356).
i. Aneclongium Walkerl Broth.
“ Localily : W, Ghals : On stones, Panchgani (Sedewick),

Anomobryum brachymenioldes Dix. sp. noz,
Locality @ W, Ghals : Panchgani (Blatter 387).

Anomobryum cymbifoliom Broth.—&rywm (iliforme Mitt.
Locality : V. Ghals » On stopes and trees, Mahableshwar, Panchgani,
Lonavla, Trimbakeshwar (Sedgwick), Khandala, on the ground { Blatter).
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Archidinm birmannicom Mitt,
Localify ¢ Aamare ¢ Karwaor, vocks on hill-side (Sedgwick 6383), Jog, rock
on open hill {Sedgwick G177).

Aulacopilum abbrevintmm At
Localsfy @ I, Ochads @ Panchzabi (Blatter 351). New to 5. Indin (Dixon).

Barbella ruiitalia (Thw. & Mitt.) Broth.

Lovalizy & o, Aanervi 2 Siddapar, hanging from trees (Sedigwick Gd88).

Barbala comoss The, & M,
.'.-l-_.:_-...-.. = L Ceitipds 2 Un 1otk r ke I.:'-I||.:'!.. U‘:i'.:_:_-_ L;.

Barbula consnnznine :.' “hay, & A, ) E
e Ganeshkhind Bolenical Garden

Barbuld indica (Hook.) Dric

ngani (Slatter KM}, 4

A

Brachymenium [ouzifolivm iz, sp, kot
Locality @ W, Ghals : hkbandala (Biatter).

Brachymenium nepalénse Hook.
Localify = W, Ghals : Og walls, Lonavla (Sedgwick).

Brachymenium pectinideum Card.
Locafify = W, Cehafs © Khandala, on rocks and trees (Blatter).

Brachymenium turgidum Broth. & Dix.—Dixon in Revue Bryologique 35, année
( Tty ek

Localify : W. Ghats : On timber of a bridge, Lonavla, branches of a
Euphoriia, Lonavla, on trees af Lonavla and Urimbakeshwar (Sedgwick),
Lonavla and Matheran (Kirtikar), on trees, Khandala (Biatter), Mahableshwar
(Blatter 378).—Deccan : Un trees and Luphordia bushes, abundant, Purandhar

[Sedgwick). =
Brachymeniom targldum Broth, & Dix. rar, nanem Dix, i
Locality : 5. M. Country : Tadas, Dharwar District, on mange, Koenanker,

on bark of feora parzifiora, near Dharwar, on mango Lrees (Sedgwick 5373,
35000, 3591).

Brachymeninm Walkeri Broth.
Localidy IV, Chals : On stones, Panchgani (Sedpwick]., -

Bryosedgwickia hirtikarii Card & Dix,
Ffocality : W, Ghals @ Mahableshwar (Blatter 369, 370), Panchgani {Blatter “
382).—N. Kanara : Castle Rock, near Gou (Gammie, Sedgwick 138),

Bryom apalodictyoides C. M.
Localily - 1. Ghafs : Mahableshwar (Blatter).

Bryum argentenm L. mar. australe Rehm,
Localily : N. Kanara ; Shiggnron, on a wall (Sedpwick 3486).
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Bryum coronatum Schwaes,
Localify » Very common, almost everywhere (Sedgwick), —Aostan: Bom bay
( Blatter) . —Deccan » Poona (Woodrow).—N, Aargrs (Sedewick),

ﬂnulu {ibatense Broth. & Dix.
Hil Mo Gofaly = On oo s ” bridge at Looavla and Mahableshwar,
always in sunny places omd associated with Fenaria dyprometrica

Bryom sahyadrense Card. & Dix.
Localily » Deccan » 1o crevices of o stone wall, Parandhar (Sedgwick 134).

Bryum sp.
Focality : Kowtar ; Bombay { Blatter 3566G),
TR H

Hr\um sirigosum Wils B. 1iehii;
i saliwer I".";’ wndrow, Kirtikar, Sedowick).—

Locality : W, Giha
Precean @ Satara (Sedgwick 1538).

Calymperes Fordif Besel
Focality ¢ Kl : On tree trunks, Aundheri (Sedgwick).—N. Aawara :

Siddhapur, decayed tree tronk (Sedgwick 6425).

Caly mp:n.a. N h.m eri C.

slro-viride Dix,
L m:"""} N \

tree |Scdewick G182)

Calymperes fo
Localily + 1.

Campylopus aureas v. d. B. & Lae,
Locality & ¥, Ghats: Mahableshwar, on the ground {Woodrow, Sedgwick).

Campylopus Goughii (Mite.) Jaeg.
Locality » W. Ghals: Mahableshwar, on rotten wood of trees (Seagwick),

Panchgani (Blatter 397, forwa).

Campylopus laetus { Mitt.) Jaeg. —eranson faefrm Mitt, Musei Ind, Or, 19,
Locality : W, GChats: Mahableshwar (Sedgwick 38,

Campylopus Sedgwickli Card. & Dix.

Localify » W. Ghafs: Mahableshwar, common on the ground in open places
(Sedgwick].

Colliocostella papillata (Mont.) Jaeg. forwu porpuarascens Dix.

Localify : N, Kuapara : Sampkhand, on stone n stream (Sedgwick G435)

Ctenidium stereadontoides, Dix,
Locality : N. Kanare ; Sampkhand, on stones in stream  (Sedgwick G445),

Diaphanodon procumbens (C.M.) Hen. & Card.
Locality = W. Ghals : Khandala, on trees (Rlutter 356),

Diaphanodon procumbens (C. M.) Ren & Card. forpn flagellifers Dix,
Locality: 17, Ghals ; Mahahleshwar (Blatter 3589, 360, 362 & 363 type form),
Panchgani (Blatter 335).—V. Ranara ¢ (Sedgwick).

Dicranella divaricata (Matt.) Jaee.
Locality ¢ I¥. Ghafs : Panchgani (Blat ter).

;_Di‘dqudun rofescens ( Hook.) Broth.
¢ Locality : Decean ; On stones, Purandhar { Sedgwick).

Ectropothecium compressifolium [ Mitt. ) Jaeg.
Locality : N. Kanara : Rocks by a small waterfall, 1,400 ft. all., raiofall 150
in. (Sedgwick 6450).
um eyperoldes (Hook.) Jaeg.—Sterecdon eyperaides (Hook,) Mitt,

Ectropothec
Musei Iod. Or, 99,
Locality' s N, Kanara (Sedgwick),
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Entodon plicatus C, A,
Localify & 5. M. Cowndry @ Anmod; on trees (Sedgwick 3308).—. Ghals.
Lingmala near Mahableshwar, on trees (Sedgwick 46t ).

Entodon plicatus C. M, ;e dimorphophyllos Dix. of I de la V.
Losality : WS, Ghats & On trees, Sakhar Puathar near Lonavia - (Gammie

101},

Erpodiom manglicre O M.

Loy O ¢l (4 fl [ Sedg-
wie growine o he' | Satara
IEL.
. 1 11 ¥ i
s Ao any Lk lahahleshy =
s diversii

dy o Ller splara
B ree,
o in
in e,

, on earth-bank (Sedgwick G6380), Sirsi,

on stones (Sedgwiclk G368, bole of

-arden at Shiggaon {Sedgwick :3—‘.'-5.]

Fizsidens macrozporus Dix,

Locality = N, Ranara > ‘Fersoppa Falis, on' twigs of tress in very wet

B

evergreen (Sedgpwick G463).

Fissidens Sedgwickll Broth. & Dix.

Locality ;. Ghafs : On gtones of the stream above Dhobi’s Waterfall,
Mahableshwanr (Sedgwick), Panchgpani (Blatter 400).—N. Auwara : Castle
Rock, on stones in forest (Sedegwick 3417).

Fissidenz splachnobryoides Broth.—Dixon in Journ. Hot. vol. 47, May 1909,
Locality + Kowkan @ Thana  (Sedgwick).—fercan:  On slones at
Trimbakeshwar, Nasik District { Sedgwick).

Fissidens subfirmus Dix.
Locality : 5. M. Country : Anmod (Sedgwick 3266, 5375).

Fiszidens Walkerl Broth.

Focality : 5. M. Connfry : Anmod, earth-bank of stream (Sedgwick
3265).—N. Kawara ; Sampkhaad, stone in stream (Sedgwick (4361, Sirsi,
eartn-bank in evergreen (Sedgwick G449).

Fissidens Walkerl Broth. e, elimbatuz { Broth.) Dix,—F, effmbafus Broth. in
Rec. Bot. Sury. Ind. i (1853), 316.
Localify » N. Kangra ;:  Tinai Ghat, Castle Rock (Sedgwick 3262,

Fissidens zippellanus, Dz, & Molk,

Locality : Deccan @ Poona, on a wall (Sedgwick). — . Ghats : Maha-
bleshwar (Blatter 367).—V. Kawars ; Karwar, on stones (Sedgwick G376),
Guddahalli Hill, Karwar, on stones in stream in dense everzreen (Sedswick,
5399), Sampkhand, stones in stream (Sedgwick 6445).

Fissidens Zollingerl Mont.
Locality ©  Mirfan, oo rotten éarth inside a tree (Sedgwick GH14).

Funarip calvescens Schid. formea (. connivens C, M.},
Logcality » Deccan : Poona, on rocks (Blatter).
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Fonarla hygrometrica Sibth.

Locality = Peecan ¢ Poona, wvery common [Woeodrow).— I llals 2
Mahableshwar (Rirtikar), Looavia, Mahableshwar, always on sunny walls
edoaick).

‘ Someof the ratherings approach the forms which have been called
eddoda Gt and & wepafonse C, M., but these are probaoly inconstant
local variationz from the type.’ (Sedgwick).

Gvmmostamillum vernlcosum { Hook.) Fl.
L ity KRowkam: On a wall, Thana (Sedgwick), on damp rocks,
Vehar Lake (Blatter), on chunam walls, Borubay (kirtikar).

Hymenostomum edentulom (i) Bescl.
Locielity » W, Ghals > O1 stone
hanks, Purandhar {Sedgwick), Konar

3510).

chgani {Sedgwick).—Deccan s On
ikeri, ou fyora parviffore (Sedoewick

Hymenostyllom xanthocarcum ( Hook.) Hrid.
Locali ¥, trhats: Damp o 4, Mahableshwar (Kirtikar).—eccan 2

On earth-bank, Purandbar { Sedgwick ).

Hyophila invelota [ Hook ) Taeg.—Gypunosfor fuvalutin Hook.

Muse. Exot. (18H) t. 134 . — s fomiin f_l-'|r.".l.'_-£'J'£'-C.l'|'r'H Hook. in Load. Journ.
Bot. (1840) 2,-=Afyaphila cylindrica Jaeg, Adwmbr. I, 200, —Hyaphila steno-
cdriit Ren. & Card. in Bull, Sec.  Roy. Bot. Belg. {183) 218.

Lacalily : W. Ghais : Lonavla, Mahableshwar (Kirtikar), on basalt rock,
Khandala (Blatter), Mahableshwar, Panchgani, ‘Trimbakeshwar (Sedgwick).—
N, Kawara (Sedewick ). —Deccan : Poona, very commen { Woodrow).

Hyophila sienocarpa Ren. & Card.
Locality : W, Ghals : Khandala, on rocks (Blatter).

Hyophila sabilaccidn Broth. & Dix.
Locality: Konkan » On chunam walls, Andheri (Kirtikar).—eecan o Un tiles

of a roof, Satara (Sedgwick 142).

Hyophila Walkeri FHroth.
Locality : N. Kaware ; Karwar, on stones (Sedgwick G366).

Hyophilopsis entosthodonstacea Card. & Dix.
Locality : Pecenn @ Parandhar (Sedewick ) — 1. fihats *anchpani, on
earthenware pot {Blatter 393).

Lepidopilum rhaphidestegium {C.3M. ). Broth.
Locality » V. Kanara : Gersoppa Falls, on twigs of tree in very wet evergrean

(Sedgwick 6364),

Leacoloma Renauldii Broth.
Lovalify: N. Kagara : Jog, stem of tree (Sedgwick (4681,

Leucoloma sarcotrichum C.M,
Focality : W, Ghats @ On trees, Khandala (Blatter).

Leucoloma strictifollum Dix.
Locafity » N Kanara : Sampkhand, on Cafophyliam (Sedgwick 6444).

Leucoloma Walkeri Broth,
Locality » N. Ranarg : Sampkhand, oo stem of Calopfoydfan fuophyifum

(Sedgwick 6413),
Levcomium aneurediciion (C.M.) Jreg.
Localtiy: 5.0, Cowntry : Dharwar District, growing with  Feslenlarin
Levieri (Sedgwick 7279 b},
17
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Levierella fabronincen C_M,
Localify : W Gohals : On trees, Trimbakeshwar (Sedewiek), Panchgani
{Blatter 384). ;

Levierella fabronincen rar, dilalatinerve Cavd & Lhx
CRobustior, foffa mafove, costa L 3 g fala Juada Basin, divedian F
parfemy vevses vapfin atlenwatu, nogningu furcale,”  Card & Dix, ;
focality = W, kads » On wall in loose wats wrowing downiwirds, Purandhar
(Sedgwick 132},

Macromitcium ellipticum Hampe.,
Locality » W, Ghalz : On trees, Khandala (Blatter).

lghericnse O, M,
Is » Mahableshwar [ Blattoer S6GG) .

Macromitrinm nee
Locality: W Gha

1 brgii ey

Meteorlopsis squurroza (Hook.) Fleisch.
Locality ¢ . Ghals ¢ On trees, Mahableshwar (Kirtikar and Sedgwick). s
Neckern andamann C. M. _
Locality : N. Repnva » On trees |Maxwell). i
Neckeropsis andamana {C. M.) Fleisch. ]
Focality @ V. Kawgra ; Siddhapur, on sapling (Sedgwick 6484),
Octoblepharum albidom Hedw.
Locality + Konkan : Ratnagiri (Woodrow), Matheran (Kirtikar), Khaime,
Thana, on a toddy palm (Sedgwick).— . Ghafs & Khandala, on trees .
(Blatter).—N. Kauara (Sedgwick ).
Orthomniuom sobscrigpum {C. M.}
Lacality : IV, Ghels : On a tree, Mahableshwar (Sedmwick). B
ux}'rrhgnchium preclongum ( Hedw. ) Broth,
Locality : Pleccan : Poona {Woodrow §).
Philonoiis angusta Mitt ? :
y .

Almost identical with the Ceylon species described by Fleischer under thal
name and distributed in Musei Arch, Ind. no. 175.
Locality : Konkan : Kanherl Caves (Salsette) on the ground (Blatter).

Phitonotis mollis { De, & Molk.) Bry. jav.

Locality : V. Ghals : Panchgani [Blatter 301).—N, Kanere ¢ Sampkhaod, 9
gn stone in @& stream  (Sedgwick 6435), Malamane Ghat, earth-bank
(Sedgwick 6473), Siddhapur, on bank in shade (Sedgwick),

Philonadis reveluta, v. . B, & Lac.
Locality : W. GGhals @ Mahableshwar, common (Kirtikar and Sedpwick),
Trimbakeshwar, Lonavia, Panchgani (Sedgwick).

Pllopogon Blumil (The. & Mb.) Broth,
Locality @ Decoan : Purandhar, on earth-banks (Sedewick).

T
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Plunatells calcnttenzis (C. M.} Fleisch,
Locadsie s 1 o fox Ma hwar ([ Kirtikar, Sedgwick, Blatier 365).—

V. A 2 Sedewick ),

Pinmatella Hmbala s,
f i =V Rardera s Bampliband, rocks in stream {Sedewick GE37).

" Hieauy
1 iy ¢ Muabableshwor, on banks [ Woodrow, Sedpwick).—
(& {8 |
Plerobryopsis Maxwellii Card. & Lz,
‘ T T | L fir On trees, Mah .|_|-. i (Sedgwick ). —N, Kawara »
loxwell), & i, 1 n'wll stream (Sedgwick G433,

ahalli, Karwar, tress on exposed hill summit (Sedgwick 6358)
sty L Everg [Bodewiclk G465), [_l_'\-\.t'h_ Rock,
ifry ¢ Aumod, on trees

101 [ES
evopsis Walkerd Broth.—/~ SNewerense H, N, Dizon in Jonrn. BHot,
i b 3 s

crfidy = Kawara 2 Qo st [Maxwelll, on trees, Guddahalli  Hill,
i i ¢ 8 wlk 85321, — 11, Ghats @ Mahableshwar (Sedg-

‘uthar, Lonavia (Gammiel.

s (Hary.) Jaegr,
Iazhableshwar (Blatter 371).

Splachnobryum indicom Hampe & C. M.
cadify - Kowban @ Qo ower-pots, Thana (Sedgwick).

Hhuup"ullun nnceps Broth.
i, Cohats :  Mahableshwar (Blatter 373, Sedewick 4759).—
. keri, bark of feora (Sedewick 35071,

Khandala (Blatter), on bark of Thespesia

1, & Dix,

rage  ramosus, folia wagna, ad
R, offiie ool swbobiuse, fnferra vel
! .rn"1 h.l?l\]

(Chafs 2 Oo oo iree, I'.l:h:l_‘ i (Sedewick 48),

Stereophyvilom Hgalatum (C. M) Jaeg.—fppanme fgulafum C. M.—Enplosso-
plglion figadatun, G M.
safify I (odads o Qa trees at Mahableshwar, Panchagani, Purandhar
vick), Panchgan: (Blatter),

Stereaphyllum taveyense (Hook, ) Jaeg.
Laocitffy s Avsbar o Oo tree, Wasiod, ‘Thana Districet (Sedewick] .

Symphyodon angustaius (C. M.) JTaes.
Locelity = W, (hals > On trees, Mahableshwar (Sedgwick),

Symphyodon Perroilefil Mont, fovwns mysrociada Dix.

Focalily 2 5. A0 Coxntey : Anmod, on trees (Sedgwick 3263) . —N. Aowara 2
) hand, on  bole of Cofophplfem  (Scdgwick G42).—0F, hats
shalleshwar (Sedpwick 4730, 4761).

rrhopodon semiliver { Mitt.) Besch,
“altdy o V. Kamara @ Siddhapur, twigs of trees (Sedgwick 6440},
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Floribundarin sparsa {Mitt.) Fleisch.—No. 306,
Himantocladivm rugulosum {Mitt. ) Flelsch.—No, 5323b, 324
Homallodendron javanicam {C. M.) Fleisch.—No. 316,
Myophila inveluta (loek.) Juew,—No, 303, 308,
Lencobryum javense {(Brid.) Mitt.—No, 320.—New to India proper.
Lepcoloma nitens (Thw. & M) Par.—No. 312,
Macromitpinm cevlanicum litt,—313.

Macromiirinm sulcetum Brid.—No. 304, 305,
Macrathamuniella piloguta (3Lt ) Fleisch.—No, 315.
Meteoriopsis squarresa (Hook,) Fleisch.—No, 323a,
Papitlaria fuscescens (Hook. ) Jaeg, forwa —No, 331,
Pozonatum Neesii (C. M.} Mitt.—MNo. 460,

Pterobryopsis cavifolla DNix, sf. wow.—" A distinct bew apoecies, but there wers
wooof It nand it 15 havdly in sofficlent gus v to publish'

ondy o scrap or
{ Dixon}.—No, 463,

i amnifarme (L. Brach, forues foliis angastissimis Dix, No. 322,

Rhirogo:

Srmphyodon pra¢moliis INx, 59, oy .—"This penus 3 0ot quite certain ; but it
tainly new.” { Dixon).—No. 321.

Thuidium cymbifolium (2. & Mollk.) Bry. jav.—No. 332,

Trachyloma tahitenge Besch.—No. 405.—New to I[odia preper. Found in
Ceylon.

Trichostomum cylindricum Bruch.—No, 300,

dinier this collection which I made on the Hizgh Wavy M. (Moadura
n 1917, Mr. Dizon writes in epistnla. * The mo=sez from the High
ting, not beeausa there is much new, but because, for the
5 there is rather a large proportion which have nol been
mainland, but have been gathered in Ceylon, which is

found on the lndian
what one might expect from the geographical position, but which is interesting

to have demonstrated,”

MOSSES OF MT. ABU.
These mosses which I collected in 18916 and 1917, are growing in the deciduous
forests of that hill-top which reaches from between 4,000 and 5,600 feet high.
Brachymenium acuminatum Harv,—Na, 37,
Brachymeniom exile [ Dz, & Molk.) Bry, jav.—No. 3:12.
Bryum. 54, —MNo, 343, 351, 352,
Fizsldens Schmidii C. M.—No. 340.
Funaria hygrometrica (L.} Sibth.—No, 341, 346.
Homomailium simlaense (Mitt.) Broth.— No, 353.
Hyophila involuia { Hook.) Par,—No. 3587,
Hyophila inveluta ( Hook.) Par. £, elata.—No. 367,
Pottia vermicosa { Hook.) Hpe,—No. 345,
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THE LIFE OF A MEALY-BUG (MONOPHLEBUS STERBINGI)
BY
Major R. W. G. HiwesToN

{With one plate and three lext figures)

This iz a very notable insect. Its lar

white eolour, its mealy covering, i tahle ineriness make

it appear quite out of the ordinary, This alone ought to be sufli-
ient to justify some observations on its life.

go size, ils conspicuous

GeExerar. Hamts

What is it like? (Fig. 1). First the female,

an uninteresting
Inoking object. We see before us a flattened lump, ovoid, wingless,

Female Male
Fro. 1L.—A Meartv-Buc. (Mowophlebus stebbingi) = 4,

about two-thirds of an inch long. Superficially she looks devoid
ol structure. She might be just a white excrescence on the tree.
Ixamining her closely, we find she is segmented.  Her body is
marked with transverse rings and is clothed in a white powdery
skin. From her head end small antennae jut out, and underneatl
her arc tag-like legs. Inert, stuck to one spot, just occasionally
crawling from one place to another, she spends her time sucking
at the sap, an apparently devitalized lump.

Now for the male. See how different he is. Tere we have
an active, winged individual. He flics about, full of activity, and
might easily be mistaken for some species of moth.  His hody is
bright red, his wings slate blue. More conspicuous still are his
remarkable antennae, slender flaments, as long as himself, and
furnished throughout their whole length with a multitude of radiat-
ing hairs,

Many trees harbour these injurious pests. 1 find them in thou-
sands on the Mango and Tamarind; less numerous on the Banyan,
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the Pipal, the Gular, and other kinds of wild fig. In Central India
durivg May and June the trees in question are thickly infected.
Lrowds of Tumps embrace the stems, a sluggish multitude that o all
I ap (Plate). But what are they in reality ?
¥ pest that is sucking out the life blood
the plant.  Owerlapping one another as imbricated flakes, they
dhraw up the sap throwgh their pointed beaks and shoot it out {1

ances 15 a lifeless he

rHcious g, o e

their posterior ends.  Like drops of rain it falls on the folinge which

clispens as if moistencd with dew.  From time io time they cast
their skins. The lump first anchors itself by its beak. Then its
skin splits along the middle Jine from the heéad 1o about half way

down the back. Throogh this shit in the inteoument  the lump

crawls out, while the cast off skins stick to the foliage as if they

vere Hakes of smow.

nafes in March and April, They search the branches,
king for females prepared o aceept them as a mate.  Of course

Bey come on females in abundance.  In those months the trees are

g nged with them, especially round the bases of the
cated along the stalls, The male visits successive
1 adily from flake to fake, stroking each with his
ey brushes till he comes on one prepared to mate. The
nuptinis are unesciting,  There is no demonstration. Even the
futhlment of these
vital functions causes
no enthusiasm in the
female lump. The
male just squeezes in
between  the [emale
and the stem, and
consummation follows
in its course.

Let 45 see what
these lumps do in the
world. Their chief
business is to  suck
up. sap. For hours
their beaks remain
stuck in the stems.
The liquid they shont
out—the altered sap—
is a clear sweet viseld
sibstance, which
varnishes the under-
lying leaves. Many
other Einds of insects F16. 2.—MONOPHLEBUS ATTENDED kY BLACK ANTS,

i

come in search of it

The social wasps are persistent visitors. Honey-bees too are
particularly fond of it and suck it up from where it varnishes the
leaves, They know well where it comes from; for they visit tha
clustered lumps as if they were so many flowers.  Ants have gone
one better than the bees.  All the bees do is pay a visit to the lumps
and gather up the good things that fall. The ants remain with and

18



842 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXXIHT

proteet the lomps.  Mereover they know how o get the liguid out.
It is common Lo see the Black Aunts, Camponolis compressus, persist-
enthy milking the liquid from these hugs, Four or ive ants will eollect
round one of them, and commence to stroke 0 wently with their
antennae (Fig. 2). A drop of liguid will poze up from ils posterior,
and this the ants eagerly drink.  Also the ants well know when the
Lug is able to supply them with liquid. For they never stroke it when
it ie on the moves only when it iz absohnely motionless with s
beak Eoin the stem. It is sirange that the R at Aants, (Ecop-

Ll » o nolice of this valuable food These ants
TN of eattle-milking,  Thev tend Tecawiun,

e bt they seem  always ionore  Monopllebus,
Sometine v tree covered with Red Ants, and at the same
time e myriads of these lumps,  What a harvest the latier
would have heen to Blinck Ants.  Pup the Red Ants pay thenr not
Their valuahle seeretien aceumulaies 10

vn on the leaves underneath.

11

2 At tha vy
v GO I The Wi

out Anid to feed other

these lumr They frain ot

. vewetation. They

-
pssct eep in existence a mul e of ants. Not at all a
small he scheme of things for creatures that look nothing

but inanimate |

Fiave these o

e s

ures any enemies? Certainly they have one,
nall brown ladybird-like heetle which eats into the
hug and sucks out its yellow juice. Also a parasitic
wasp [ vees in them. T have seen the little enemy alighting on
their baclks. 1 doubt if they are ever attacked by birds. Though
very conspicuous, they are well protected through being filled with
a disgusting juice. Squeeze one of these lumps. Its tense skin
bursts and out comes a spurt of viscid juice, yellow, slimy, ercamy,
pungent, a disgusting volk-of-egg kind of stuff, It is this which
renders the lumps immune. [ have sometimes thrown one to a
swarm of ants. @hey attack it, tear its integument. Out comes
the slime. The ants get smeared with it.  Their jaws get clogged;
Liter they begin to stagger as if dosed with some narcotic drug.,
Thus the lumps are protected by their narcotising contents. Any
enemies they might have will quickly learn that these are mere
hags of stupefying slime.

LISsNEs Of

SPECIAL. SENSES

It is worth inguiring into their senses. What can these bags
of disgusting juice know of the outside world? Can they see?
They seem to possess a trace of eyes, just the very minutest .spmks
fixed on the wpder surface of their heads. Perhaps they possess
come trace of vision, though experiment makes me believe them
tn be blind. 1 move things about just in front of their heads,  The
lumps are not in the slightest disturbed by it. They certainly do
not see the objects. [ doubt if they have any perception of Iight.
Can they smell? 1 test them with my usual series of drugs. |
spray a solution of camphor round their beaks. Nothing happens.
I try oil of eucalvptus, a stronger smelling substance, smearing
it around and underneath their bodies. 1 even envelop them in a
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ilm of the oil.  Nevertheless they remain undisturbed.  Smell i
just as deficient as sight, Ao, alter all, what good would it [SE
to them? What is the use of an ollactory sense o creatures which
live with theie beaks in a stem? Can they hear? 1 fire u
collecting=gun at six inches from o cluster,  There is so much
shoek in addition o sound that theiv stem guivers from the report,
But the lumps take not the shightest notice.  Hearing is no better
than sight and smell.  Can they taste?  Here is something we
milit expect of twm., The lumps live on trees of different kinds.,
Ihe saps of these trees must have different wistes, and the lumps
muy have to tell the good from the bad. | paint some guinine
solution on a stem. 11 flows round about their beaks. 1 expect
it to soak into the stem and give a bitter flavour to the sap. The

ruise 18 successtul, Alter o few minutes the lumps get uneasy.
Some of them drow oot their beaks and transfor themselvse to less
bitter ground. 5o they do seem Lo possess something, a moderate
sense of taste. Can they leel? Of course they can, Feeling, at

lgast m some pramitive with life i I stroke
them with o needle, ecatiact. y certainly
feel the a ool dalis, sitive 1o the blandishments ol
their males. Also ey perceve the sirckings of ants; no doubt

it gives them scine pleasast sensation, for they sioot out flud in
return.  They are also sensitive o a parasitic fly which 1 have seen
alighting on their backs. When it touches them they raise their
abdomens and sometimes forcibly spurt out juice.

Taste and touch! These constitute all their sensual life. Such
is the equipment a creature needs in order to keep sucking juice
from a stem. No hearing, no sight, no smelll How little can
they know of the vast world of sentient living things, Here we
have something like senseless automata just growing, gorging and
swelling on sap. Why, they are little better than the tissues of
those plants which they so persistently devour.

Being deprived of soch primitive avenues of sensalion; is it not
amazing how their lives run in a steady and unerring stream?  For
their lives are by no means altogether uncomplicated. These
creatures have before them definite migrations, and disaster will
follow if they make mistakes, When a certain season comes they
must ascend a tree, when another season comes they must descend
to the soil. How do they do t? Not by their senses, so much is
certain.  But rather by that innate instinctive knowledge which
guides their actions with unfailing precision.

MicraTIONS

Let us inguire into that knowledge. But first we must see why
and where they migrate.

We will watch the muliitude spread through a mango tree
Throughout March they have been steadily sucking. By April they
are glutted to satisfaction, and the clusters then begin to brealk
up. Each lump crawls slowly along the branch, reaches the trunk,
climbs down it, and gets to the ground underneath. All begin
moving at about the same time. A multitude of sluggish lumps go
crawling down to garth. On reaching the ground they seem a bit
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confused, and at first accomulate in an aimless manner around
the foot of the teee. By the end ol April the descent is over. Al
the white clusters have disappeared.  Just o --l_*;q!h.'r'in;_;r of white
exuviae on the foliage tells where these pusts have been.

IFor the rest of the year we see no more of them.  Where have
they grone 10?  Into erevices and sheltered nooks round about the
outskirts: of the tree. Then what happen=? In these sheltered

nooks they lay ewos, hundreds eathered into wi,  The female

shrinks under the process. As the reddisl LoEs  POUr

From her she gradually loses strength o iy, In the end

sho <hes Ul that remains is o shrivelled Bake lying by the side
ol &

1 L i f 1" it th W] ol the r The VOUnEsters

i fit L E the debris. There they moult, then

clitily up -1 Dovegetation and gve san wherever they

SOr twa or three months they keep azae the ground.. Then

eel il 1 iseeng | hetrin to st is the trese,

1 dvizreh | 5 the month

wheh the tre 1 caves and stems, and

n iali== i T 4 j (e Howe well ﬂl‘lg'lj

i 5 ol 4T il n 15 Lmed

i Wi i Tk I :e. The migra-

fict, ‘s It collapsed, the

i i v teunle. advance is slow

and ver cannot do much © h ag-like legs

Ohstacies of overy confront thom, L v either elimb

over or meke their round them, and in the ¢nd get to the

trunk. The maies too appear amongst tie migrants; they may
even offer courtship and attempt to mate.  The stream, where thicls,
makes a striking spectacle. We see thousands of moving fakes
ali advancing in a dogged manner straight towards the base of the
tree. They reach the trunk. Then comes the ascent. Up they
go, not without some difficulty. Some of them slip and come
tumbling to the ground. These ones, however, soon recover, and
again begin the climb. The procession continues till all are aloft.
By the end of the month the branches are thronged. Thousands
ol beaks are buried in the sap, and the shrunken snow-flakes begin
to swell into distended lumps,

Now comes the point of interest. What guides these creatures
in their journey to the tree? How do they find their WY ACrEs
the =oil dircct to the base of the trunk? Once they reach that
particular point, then the rest is easy enough. Their natural
mstinet 1o climb upward will earry them to the topmost  shoots,
But how is it that they do not go astray as they converge lowards
the tree-trunk?  For they do not just wander about fortuitously,
Kather they converge in undeviating lines as though each well knew
the direction it should go in. Yet how do they know it? No
through sight, nor hearing, nor smell.  We have seen what they
are, almnst vegetable flakes that can feel and have some sense of
taste. How can such creatures keep a course direet to the fool of a
particular trec.  One would think that such an act demanded
mentality.  Yet what mentality have these senseless lumps? No
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path, nothing to guide them, their course s throurh rrass and
leaves aud debris, a0 teackless aod euncumbered wasie.  Nory like
aits, do they follow one another; cach has Lo shape its individual
Course.

Lot us try an experiment or two with them. | turn one ahout anad
uuike it face backwards., It twists back 1o its normal course, |
put a branch before another, dig 2 trench before a third,
cross the abstacles and march on. 1 move them aboul in dilierent
directions, One 1 push forward abowt six inches, wnother [ brine
back about the same distance, At §i
their bearings, but soon they get back to thein original course. |
even fie down in the midst of
multitude which streams on tow

How'do they do it?2 Wil
marks, without track, withoul gy
they stream in from all
of the tree: I fall back oo
that capacity to feel dircetion which many creatures seem: 1o POssUss.
How do locusts cross wide arms of the ocenn? How do bugter-
fiies cross the Himainyan ranges? How do dung-beetles roll thei:
pellets in straight iating lines?  All 1 can suy is that they
feel their direction in some manner inexplicable to us.

=0 1t must be with Moneplilebus. Though little more than
senseless Jumps, yet they have their full share of that inherited
knowledge, the innate, intuitive, impulsive force which we ordina-
tily call instinet. It is this instinet of direction which guides them
1o the tree-trunk, after which the instinet to climb in the vertical
brings them up to the leaves. These instincts have been born with
them, have been fixed and strengthened and rendered infallible by
inheritance through countless years.  The parents of these migrants
made the same journey ; for generations the converging and ascend-
ing habit has gone on in the same routine.  Of course this provides
no explanation to their guidance. But it tells us that the knowledge
is innate and inherited. These flakes have the impulse to follow a
course. That impulse has been born with them, it is part of them-
selves, and unconsciously they obey its demands.

RIS Y

L llll'j' are confused aned lose

climbs the

SE15€, N

Miaics

Their migrations, we have seen, give us cause for reflection. But
there is still & more interesting point.

We may stand for hall an hour bencath the tree and watch the
continual flow of fakes without dreaming for a moment that all
is not in order, that the flakes are not all of an identical type. But
if we stop to examine minutely we will notice small differences
amongst the flakes; and then, when we go into the matter in detail,
we shall lind that we are dealing not with Monophlebus only, but
with three totally different creatures clothed in a somewhat similas
diess (Fig. 4).

The first is Monophlebus. We have scen what she is. The
second is the larva of Aulis vestita, that beetle which persistently
attacks the lumps. Sometimes we may find it in considerable
numbers, perhaps one to fifty or sixty of the fAakes. They craw!
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about slugeishly, on both tree and ground, where they intermingle
with the Monophlebus stream. Now see the resemblance between

> -
f ™

[ .H\\!
:} . T

A ¥
Hen onophle
la wiale
Fig. 3, —MosopuLEBUS AND HER MIMICS.
lirva acd lump. In the field, owing to boih being covered with

white powder, the rescmblance is much closer than can be show:n
in A sketel. Itssize 15 that of a 11&1'5__;|';.L-|_:__1_ Mopophichs ; its body,
though more clongated, is somewhat the same shape; it is trans-
virscly segmented, has a sincous margin, and moves on tag-like
leg=s. i body too is covered with powder, [ike the meal on the
Monophicbus Tump.  Also its movements are distinctly lump-like,
just a slow and steady crawl.

Now, why this resemblance, a clear case of mimicry, Where is
the advantage to the bectle grub in being drissed like one of these
lumps? First, is it an aggressive mimicry? Certainly we might
think so. LFor JAulis, both larva and adult beetle, is a persistent
enemy of these lumps. Will not the mimicry aid its depredations
by allowing it to more easily approach its prey? Not at all
Munaphlebis possesses no power of resistance. Why, it cannot
even perceive its attacker. The lumps are equally open to destruc-
tion no matter in what guise the enemy should come.  Henee the
mimicry is not an aggressive one.  Let us turn the problem the
other way up.

Is it a protective mimicry? Can the larva carry out its depreda-
tions with more safety because it is lost in the midst of the lumps?
Almaost certainly it can.  We have seen how very well protected
is Monopllebus. Pinch one, and out comes a burst of shme, a
nauscous, offensive, narcotic juice. Because of this juice scarcely
anyvihing attacks them. Birds and lizards completely ignore them
as they wander carelessly up the bark.  Ewven ants, which carry off
almost everything, studiously neglect this distasteful prey.
Ubviously then the Aulis is protected by being mistaken for the
horrible flumps.  The wolf has dressed itsell in sheep’s clothing and
in this way escapes heing devoured.

It is interesting to follow the fate of this mimic. 1t attacks
Monophlebus, cats into its interior, gluis itsell on the yellow juice.
Bloated with the slime, it changes 1o a pupa. Then it fixes itself
to the bark, often still enveloped in its victim's skin. But later on

¥



this covering drops off, leaving the bare pupa attached to the tree.

Now for the thivd inhabitant of the stream. Here we have
another example of mimicry,  We discover an altogether different
creature, this time the larva of a Hemerobid, one of those delicate
Lce-wing insects that belong to the heterogencous order, Neurop-
tera. Here then we have guite another kind of mimie, one related
to the dragon-fies and ant-lions. 1t walks about amongst the
lumps and cannot be easily distinguished from them. In size, shape,
annulated body, tag-like legs, powdery intecyment, we find a fairly
close agreement in the surface appearance of Hemerobiid and bug.
Also their movements are practicaily identical, and they occupy
the same haunts. This larva, however, is more slender than Aulis;
also it has the same habir of pushing itsell forward with its tail.
Hemerobiid too is out for plunder. T have seen it attacking the
ing out their juice. Hence in its case the
s are active. They visit

wineed males and sue
mimicry is probably
the females, and no do

4, mistaking

isit Memerol
it for one of their oppt ez the Hemerohiid a chanee
{o make a grab. Again w walf in sheep's clothing : and the
males walk into the wolf's jaws, Indeed, I expect that in this
second case the mimicry fulfils a double purpose. It is both an
aggressive and protective mimicry. For Hemerobiid, like Aulis,
must gain protection through its resemblance 1o this nauscous bug.

Two other points strike me in this instance of mimicry. One ig
the remoteness of relationship between these creatures. Mono-
phichis is a bug. Auwlis is a beetle. Hemerobiid is a family of
Lace-Wing Flies. We could scarcely get three insects more widely
separated. Yet here we find them resembling one another, only,
of course, a superficial similarity, as it were, a kind of eamouflage
for offensive or defensive ends.

The other point refers to the web of life. Tt is striking that the
lives of these different ereatures are interwoven with respect to time.
Meonophlebus becomes active at a certain time and streams up into
the tree. Now the time of its activity is dependent on the tree.
In March the stream elimbs into the Mango; not till June do 1 see
it making for the Tamarind. Why is this? Why do these different
arboreal streams become active at different months?  Because in
these months the trees are in blossom, the Mango in March, the
Tamarind in June; and it is then that they are bursting with sap.
Thus we see how the awakening of the lumps fits in with the flower-
ing of particular trees. Similarly do the mimics fit in with the
lumps. They make their appearance when the lumps are in migra-
tion. Why? Because that is the time which suits their depreda-
tions. It is then that their mimicry can be effective. It is ther
that they can capture and destroy. Thus mimics and lumps and
trees are interdependent. The mimics kill the lumps; the lumps
rob the tree.  But all this would fail were time not considered.  The
bug must come out when the tree is swollen; the mimics must come
out when the bugs are on the move. The threads in the web of
life arc well adjusted. Nature has ordained that these separate
activities should each fit in one with the other, and that each should

come into active operation at its proper place and time.
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A NOTE ON THE BUTTERFLIES AND HAWK-MOTHS
O KATHIAWAR
(IFith special veference to the Bhavnarar Stale.)
Y

Lavoe-Con, A, H. MossE, LA, T.Z.8

! text-books, any mention of
Lapidaplera, is

wo ':.'l.',",l'!I Tecent

Eence. A oole on the res
| therefore, 1 hope, be of interest.

a expected, the butterflies found are mainly thoze of North
Grgjarat, though perhaps the most interesting find is thet of the eccturrence on
era shore of the Gulf of Cambay of the deserl species Ardhrifis
us) ncaivas Aypargpros, not hitherto recorded, | believe, south of
Catch. The Gir Jungles of JTupagadh, which [ have not had the opportunity
of working, may produce a few andditional species, otherwise, althouph my
collecting has been almest entirely confined to the Bhavoagar State, in the
sotith-east of the oo I do not think many additions to my list of the
reginls 1abitants of Ka war are very probable. [ have adopted the order
and no; clature of 14 nt work, Asrerarndsz Moths, 1 have attempted
to deal ooly with the S,

LIkh L

l:'i UTTERTVLIES
PAPILIONIDA,

1. Byasa anistofeciis. Abundant, especially in July, October and Febroary
but to be seen almost the whole year round. 1 have cstimated the numbers
feeding, one October morning, on the {lowers of antigonon along a palisade
some sixty yacds in length, at not less than 400—a delightful spectacle, The
hahit of this butterfly of leeding especially in the morning and evening is well
known, but it may often be scen at flowers at any time of day. I know no
other batterfly which keeps such long hours ¢ 1 have not infrequently met with
it on the wing before the snn was up and again have watehed it at dusk on the
blossoms of & flowering tree, loth to bring its supper to an end, long after the
hawk-moths were out. I may mention a malespecimen, taken in November, in
which the white diseal markings of the hind wing are centred with pink.

2. Papilio polyles. Fairly common. The romufns form of female, while
scarcer than the pafyfes form, is not infrequently found, although £. lecfor,
which it mimics, does not oceur. 1 have bred a couple of males of the opres
form in which the submarginal lunules of the hind wing underside are large
and of a deep red, those in spaces 1, 2 and 4 being reproduced, thoueh smaller,
on the upper side. Thess were cold weather specimens. It is remarkable what
small eaters the larvie of this species are and how slow their growth in the cold
weathsr, just as much so in a state of nature as in captivity. OUne individual,
hatched from the egg on 18th December, did not attsin the pupal stape until
8th February. It sometimes feeds, like the larva of F. dewolens, upon lime,
hut the favourite food plant is the shrub known as the * curry nim ' which
P, demolens, in my experience, does not affect,

3. Papilio demalens. Abundant, on the wing most months of the year.

4. Patlysa worrius, 1o May 1928, observed at close quarters, though I did
not succeed in taking it, an undoubted specimen of thi= species, In a fruit
garden at Mahuva on the sea coast, som:e sixty miles 5. by W. of Bhavnagar.

5. Zetides apavsenon.  Fairlv common at Mahova but not seen in Bhavon-
gar. I have taken it at Rajkot. The tajls in Kathiawar specimens are long.
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E R PlERTDAZ,
G, fedies enedaris, All over Kathinwar wlere there are pood sized trees but
. nowhere common. Fregueats dowerlog trees, especially in Februnry, not often
Feen in the monsoon,
7. Belemois meseniing,  Very common,
’ 8. Mupiivg merissa. Common, but less widely distributed thon No. 7.
Marked variation between W. 5. and D. 5. lorms,

8 Agpins fbytiea. Local in distribution, bul not rare, though nowhere
oumerous. The males are given to hovering about the (eod plant, which 1 tike
to b o species of caper, upon which [ have alsa found the larvee of &, weesending
and Cololis fouséa,  The females almost invariably have the upper partion of
the abdonien red, as noted by the late Col. Macphersan of M. Abu spechimens:
thiz is the colour of the abdomen itself, which is bare of seales, and fades in
preserved specimens. In the only female which [ have bred, the colour of the
abdomen on first emergence was green ; unfortunately this specimen was acei-
deatally destroved the same day, 2o [ eannot say whether the green wonld have
chanped tored. -

10, Calopsilia croenle. Common, larvae on Cassin fisfala.

11, Calepsilda pomgna. Comparatively scarce in Bhavnagar, less so st
Mahuva. 1 have not met with the far, califla.

12, Calopsilic pyrantke. Abundant, especially June to Ausust,

13, Citopsilia fforella, Common, ¢specially in October. | have some obser-
vations to make on the question of the maintenance of specific distinction
between this and the last named species but these had better be reserved for a
separate note which will follow this one.

4. Ferias libylhea. Somewhat rare.  The few specimens that 1 have come
aeross have been between October and March.

15. Terias rewate. Common from end of June to September : none in the
dry season.

16. Ferdas fuefa. Common, Found from mid Septe mber to early June,

I have recently, in o separate nole, deseribed my discovery of the larvie of
this and the last species and discnssed the probability - which [ believe to
be o definite favt—of their being seasonal varintions of a single species.
17, Ferias hecabe. Vervcommon. 1o Kathiawar | fined the underside mark-
ings of monsoon specimens are never rust coloured but always blackish as thay
often are in the dry season also.  The usual variations occasionally occur in a
diminution of and change of shape in the black markings of forewing and
absence of one or both of the cell spots on underside of forewing ; one
imen is practically devoid of any markings beneath, One male, taken at
uva, has the ground colour a very pale clear yellow, almost eream colonr.
Lxias marignne.  Common, The pre-apical orange patch enters the
male DSF as well as WSF specimens. In female DSF the black
ingr the orange putch on the inner side is completely interrupted between
d—as in var. sefe—and in some specimens, both 1 and WS, there
;uﬂqw'su% ion over the ground colour,

eastern borilers of the Gir, but nowhere else in the Provinee, Female

experience, of the white form,

‘the plant, returning to the same spot after
additions to her p
fantvite,. |

mon st Mahuva, | have seen it at Kundla, not far

aperfa.  Common, [watched a female ovipositing on the nnder-
Salzadora persica.  She took about eight mh_pg_lqg; to lay four

rospective family.  Have not come
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Blaxanna,

rly comnmion,
TN

al,  Have taken it at Bhavaagar, Mabuva ond
from the branches of certaln rees—orange

Rire. [ have only found it in. two places in the
Bhavnagar St caquenting dry stony stream-beds in hilly country.

33, Hypalimpas misippus, Very common,

Hypolimneas  sunizippuns war.  fnaria (9). - Four specimens taken
Bhawnagar and Mahuva and one st Wadliwan,

4. Hhypolimpas bolina, Common, 1 took one interesting female * defor-
mity ' in which the right forewing was considerably smaller than the left,
although in itself perfectly proporti oned.,

35, Precis hierla, Very common,

36, Precisorifhya. Very common.

37. Lrecis lemonias, Very comimon.

The larve of figrde and Jenenias dve very muoch alike sud feed on the sume
plunt, but the former is distir shable by iridescent blue specks at the base of
the =pines—a poiot which I have not seen mentiooed in deseriptions | have
Tead,

3%, Precis alimana. Fairly common, but much less abundant than the
thres above.

3. Precis sphita. A single specimen at Kuda on the coast, twenty miles
zouth of Bhavnagar, seen but not taken. 1 faney thiz must have been a wind-
Llown wanderer, | have never seen another in Kathiawar or North Gujarat

0. FPaneisa cardué, Common.

1. Arrynis byperbing hyperbins. A single mals tnken and another seen
in February 1520 at Kundla, near the western border of Bhavoagar. State, 1
do not know if there 1s any previous record of tois species south of Mount Abu,
until the czsfefsd form Is met with in Scouth Iodia ; bot T may mention that a
number of years ago [ saw several females one monscon at Sadra, thirty miles
north of Ahmedabad.

42, Alella phalania. Met with now apd then, but not common,

43, Byblia iffthyra. Common.

41, Erpalis arigifne. Fairly common in Bhavoagas, but much less peneral-
Iy distribuled than No. 43 although it shares the same food plant,

45, Telchimia vioke.  Fairly common in Bhavnagar in 1927, iess so in 1025,
It may be vbserved that thisis certainly not a district of beavy raionfall though
Binghiun appears to think this species is confined to such.

82, Euthal

LyCaxiDa,

46, Custalivs rosimor. A single specimen token at Mahuva in February
1923, y

47, Tarncus theophrasing. Very common. A

48, Euchkrysops cnefus.  Very common, ezpecially in the monsoon.

49 “Euchrysaps confracfa, Common

50 Everes parrhastus. Several specimens token at Mahuva, rare else-
where.

51. Chifadss lains  Commun whercver there are lime trees.

52, Zizerva trockifus puili.  Fairly common.
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Ly eommon .,
Very common,

in some

about baleil trees in the Vietoria Prrl
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HEsprERIDAZ

G8. Hasora alexis. Found in some numbers on a flow ering tree on the
eastern borders of the Gir in August 1928 : otherwize rather rare.

Bi.  FPadmnia exclamationds. A few specimens in 1928, none seen in J97.

0. Sarangesa safi.  Onespecimen taken and another seen in Ehavnagar.

7L, Hesperia ralha, Fairly common,

P2 Suasifus grepduns.  Not rarein dry season,

i3, Cidaspes folus. A single specimen at Mahuva in February 1825,

i, Padrgowes darva.  Bhavnagar, not common,

73, Baoris mathins. Common.

76, Heoris zelleri colaea,  Fairly commaon.

Tf.  Che species not fdentified. Two specimens in Mareh 1920, Bhavnngar,

8. gpue Lyceentd wot identified, taken nt Kuda in March 1994

Hawr-MoTns
SIHINGIDE

L. Adclerontia siyx. Common. The abdominal stripe which Hampson
describes a5 grey or grey-blue 15 a very definite blue in Wester Indin speei-
mens of this and the following species. The larva, which I have found on
several plants aod shrals, notahly an * &7, has, in the later stages, pronounced
blue stripes above the oblique lateral yellow anes—the latter are white in the
earlier stages—and is therefore pot to (i distinguished from the larva of
A, lachests by absence of the former, as stabed by Hamp=on, A brown form
ocears not infrequently.  The egy is small for the size of the moth,

2. Acherontia lacheids, 1 have bred a gingle speclmen from a larva
found at Rajkot.

3. Polyplychos dentatus, Common. The colouring of the larva, deseribed by
Hampson, oceurs, bat in the normal form the back is of a uniform bright green,
with no touch of pink or yellow, the sidés a paler doll green, and the ohlique
side stripes fndistinet. An interesting fenture is the prolongation of the
head to & conspicuous polnt above, 1 the iotermediate stages only ; this
does not vxist before the first moult and disappenrs again in the last sIAge.

4. Lencophlelia emitfens: One specimen taken at Mahuva and a second
at Wadlwan. Hampson’s remark as to the dusky brown of the type speci.
men being due to discolouration is, 1 think, mistaken, as, in my Maknva
pecimen, the magenta pink of the Wadhwan example is replaced by a Jdark

nish purple on the upperside.




802 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXXl
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15, Nephel Commaon.
16.  Macrarlassa ryrans. Common.
17. Macrogfossa defis.  Mahuva, nol common.
18. Cephonodes bydas.  Not uncomimon.

in connection with larvie of the Sphinpidee, has aoy explaonation ever been
sugeesied of the frequent ocearrence in some species of a brown form where
ground colour is green ¥ This phenomenon is perhaps maost often
Chaerocampa, but it occurs also in Achkerontic and Frofoparee and
. In the Eugiish C. effenor the young green caterpillar may be
on the vou vez of willow-herb at the top of the plant,
¢ brown stages it is said nsually to prefer resting near the root
galy to feed at nlght. ‘Thus its eolovting would seem
ormity with its habits. But this does not apply to the
tn Acharonfia in India where the change from . greed
{0 brown, when it ot may take place either at an early or n late siage;
while the & tarva not habitisally retire to the neighbourhood of the
ground by dovlight, The normal larva of C. ofdenlandice, clad, in the early
stazes, in velvely bk with orange ocelli, is a conspicuors oliject on the youog
balsam leaves : the inconspicuous green form s rare.  In other species, sich as
alecto and celerios, the green form ¥s the normal one,  Possibly the situation of
larva at the time of moulting, in respect of lizht aund shade, may affect
the tendency Lo change colour as, in ‘captivity, a larger proportion of the
two list pamed specics affect the brown colouring in the later stages than
appears to be the case uut of doors.

found i
|1.-...'I:-.|l"\' otk
fonnd by ds
whila in the i
by day, emer
to chune |
Chaprocan

T "The specimen ‘iLiTll.:E-Iti.Ulj wis identified at the British Musem in July i
as Clapis phalaris. Eps.




A SHORT ACCOUNT OF THE OVSTER INDUSTRY IN THE
ISLANIDY OF BOMBAY AND SALSETTE

BY
H. 5. Ran ase, (The Royal Imstitnie of Secience, Bombay)
(TFith fize plates and three lexl figures)

il ovsiers have been considered a delicacy

i_'._:,'ﬂ_r :1!--;4.1, :J'.!|'1|1:_-; i Tuee great war, i

From time immuo
and' as such they :
wis proved by many expermments that oysier llesh has a high

- 44 percentasn of L’I}'i'l}_‘,_[i.'.u ancl

fond wvalue, as It contal a
pitrogenous compounds.  Few articles of lood are more nourishing
i but its chicf merit fies in its being easily

I POSECSSCE A great

than the ecible ovster,
thrested. Ancther good point is that the o)
stimulative property, and acts as a tonic to the consumer. The
following quotation from the Lancel, October 19, 1912 is of some
interest in this connection.

“The ovster is a tonic of the first order, and a complete food,
most beneficial 1o weakened patients and those in whom appetite
is deficient.’

There are great ovster farms in France, Great Britain, the United
States of America, and other maritime countries, in which ovslers
are cultivated on up-to-date scientific lines.

Comuon Bompay OVETERS

Befare proceeding further, it is desirable to give a few notes on
the habitat and distribution of cdible oysters round about Bombay,
( Fide Plate V.) About five or six species are found along our coast,
of these the following three are important from the cconomic point
of view.

1. Ostrea  gryphoides  (Sel.).—Newton and Smith.  This s
a large oyster, growing io about six 1o seven inches, The rate
of growth is very rapicl The oyster attaing . markctable size in
three or four years, It is generally found in muddy ereels, where
it is restricted to the vicinity of the low-tide area. It is sometimes
found in fairly deep waters—upto three ta four fathoms,  This
oyster is collected in large numbers by fishermen from  various
natural beds situated along the coast and transplanted to the Mahim
Creek, where it is cultivated on a large seale, The oyster is also
sent out to the mofussil towns after satisfying Bombay demands.
Pistribution,—The location of the natural beds are :(—Malad; Boisar
and Satpuri Creeks, Balghar, Sanjan Kalve, Dahisar and Navapur.

2. Ostrea cucullata (Born).—It is a rock owster, and is found in
ciusters on rocks exposed at hall tides. It seldom execeds three
inches in length.  This oyster seems to be a slightly brackish water
form. This species ranks next to Q. gryphoides (Sch.) in
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commercial importance. It has a very delicate favour, and is
therefore [1i5:|1fx' estecmed. Tt s fished by loeal fishermen, Tor the
lecal markets exclusively,

Hr'*."rl'-"trn'ful.'.--[| 1= [RRTARTRATRTH! ,|i..||-_1 the coast of H-|I1'l]'|:|_1.' and
Salsette l?-ti'l'll-r“. wherever there e rocks, near the shore. A |.'1r;1'|'
cotlection can be made from the following localities in any season

of the year. West coast, Colaba, Waorli, Mahim, Danda, Malad ane
Borivili Creeks, and on the enst coast {in the hacbour) Colnba,
=i ';1.'|.'1|. Trombay and the Thana Creels,

. Cztren It 1= o Nat ovster
EI

1ze, and almost

round i shape, al surface 1s il the lines

ol growth are conspicnons,  The muscle long, and has

stands out clearly from the nacreons in-

encrusted with red

from its natur

Other specie
antd smaller in size. y
the study of their bionomi
markets.

is rather a deep w

vea which are not mentioned above

] eroclkines B relino
be inmteresting regarding

arg useless at preseat far

Likg HistTony o¥ THE (OVSTER

To Hlustrate the history of the oysier, 0. cucullata is
selected since it has been exld stively  studie
writer. The sexes ar I
differences. Her

by the presen

t there are no external sexusl

i alz, however, are sometimes
met with. It is very prolific, lor it produces a million or more of
eggs, but only a small portion of these reach the adult stage,

The active spawning season does not appear to begin before
March and generally ends in May. The ripe spermatozoa and the
ova are discharged into the surrounding sea water, where fertilisa-
tion and development take place. There is an unequal division
of the Oosperm (fertilised egg) and the smaller cells of the Oosperm
divide rapidly and form a layer which ultimately covers the large
cells completely.  When the segmentation js well advanced (four
hours) the whole surface of the body is covered over by means of
cilia. About twenty hours after fertilisation there is a prominent
preoral ring of long cilia, which is known as the ‘Velum', It is
characteristic of the trochosphere larva.  The larvae swim very
actively in all directions and generally crowd near the surface of
the water. The velum which is the chiefl locomotary organ is well
developed in the next stage, which is known as the veliger stage.
Young oypsters after their free swimming life, which may last a
week or so, are known as ‘spats’.  Each spat fixes itselfl to any
abject, suitable or unsuitable, which happens to be near at hand,
and only those survive which happen to settle on the hard and clear
surface of shells (whether of oysters, mussels or cockles, ete.), or
stones and rocks and other spat collecting matenial which s
collectively known as ‘cultch’. At the time of attachment it js
very small and delicate. There is a great mortality among
oysters in the spat stage,
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Iois iteresting 1o note that during the embryvonic stages the

L Vilivets AT |.|I Lkt AR LA bt il ||:11| ""-l.'l.lll'.'. |||I|| e E:'I.-ll1"| ‘I'u
SV TRETTA :-'.l-.. |LI ||!|' adduly  the <lwell |rI' I||| valer ".-. ezl
Tl ! is attached to the rock, or any other hared substance

the lefv salve, which is larger than the right, and forms a

wiv box, in which the soft mirts of the Loddy lie, The adductor
usele which runs acrvoss [rom valve o valve enables the oyster
to shut the valves of (e shell arginst each other with a great force
by the contraction ol the musele. When once shut, it s very

dilhcult to open the valves without any iyury to the animal.

v n s n s PREOEETI

e

Fig, |—dsfrea cncoliata.  Right shell and mantle remaoverd

Soft parts (Anatomy).—Text Ay, L—As soon as the shells
are removed the whole animal is scen to be covered over by a
soft structure konown as the mantle.  The mouth is situated at the
eatreme anterior ened of the body, between the palps. It leads into
a long oesaphagus. The latter opens into the .-pmj'[nus stomach
The digestive gland envelopes the stomach on all sides, while its
ducts open into the stomach. The intestine forms a singie loop
an the left side of the body.  The rectum runs on the dorsal surface
of the adductor muscle and ends into the anus. The head region
is very rudimentary. The siphons and the fool are absent,

There are two grills, which consist of four ‘:Irmi-hr?mchs'. or gill
piates. They extend from the anterior to the posterior end of the
animal, and are attached partly to the visceral mass (i.e., mass
consisting of various organs of the hady) and partly to the mantle
lobes of both side in such a way that the whole space enclosed by
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the mantle lobes 1s divided into twoe chambers. The chamber in
which the gills are hioging is known as the mhalent chamber,
ol that ;il_rl_l'\,l.,' Lhe _1\_:|||\. i cowhich the pnus 15 sittated 15 called the
eshalent chamber.

There is only one musele present—the postecior adduetor muscle—
which seems to be powerful enougl to close the two valves of the
shell, when the animal s disturbed,
and 1s located between

Fhe ventricle s large,

Phe heart 1= enclosed g tha e

the adductor muscle and

¢ visceral mas

and muscul I'he anteror and pusterior dortse are  prescnt.
There is a of auricles with thin walls.
Fhe nervous system is simple.  The cerebral ganglia are insigm-

ge number of nerves arc given off Iromn the visceral
i¢ close to the adducter muscle.
UClive oFgans are simple. No accessory organs are
gonads when ripe cover the whole visceral mass.
luctive and the nepbridial systems have scparate genital
and renal openings to the outside. The nephridex are sac-like
creans consisting of glandular and non-glandular I.EE-::L:I_L':\'-. ;
Adrer about four years the oyster becomes adult, and its maximum
age is about ten years.

il of the oy

ter consists of ver b mninuie -:‘ll":'uﬂl:m:. animals
as plants, larvie, spores, diatoms, etc., '..xhn_]! are carried
carrents of water, set in motion by means of cilia on the
, and the palps.  These currents flow contioually into the mantle
cavity, and are driven to the anterior end of the body and finally
inte: the mouth.

Enemies.—In spite of the hard and thick shell which proteets
the adult oyster, il has still many enemies m the different stages
of its life history. Mortality is very much greater in the larval
stages than in the adult condition owing to the various factors
which are inimical to its life.

(a) The whole bed may be destroyed by an undue amount of
fine mud and sand in suspension in the water. It chokes up the
wills and kills the animal.

(b} The mopsoon floods cause great destruction owing to the
lowering of the salinity of the sea water on account of . inflow
of much [resh water inlo the sea.

{¢) Growth of the scaweeds, and other invertebrate cenemics
on the shell.

() Pea-crab.—supposed to live in harmless association with
but seems to have some cvil effect on the pysier.  This is 2een in
the change in colour of digestive glands and the size of the body.

(e} Boring molluses (Murex sp.), deill holes in the shell and
suck up the suofi prarts.

(f) Cliona (sponge) makes holes in the shells so that worms
and other small invertebrates can get through the shell and feed
on the soft parts of the body.

(g} Predatory fishes and crabs eat spat.

(i) Star-fishes. They kill the adult ovsters with ease,

(i) Various stages of the larve of the ovster are swillowed by
fish wandering in the littoral zone.
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Inderral Organs (sefl farts)
X
3
F1g. 2.—aMATOMY OF Osirea gryphoides (Scu.)



A SHORY ACCOUNT OF THE OVSTER INDUSTRY 1]

Prrsext Mzmuons oF Ovster Cuprore

L. Qyster farms.—None of the Western methods in farming
orsters are to be seen in this part of the country. It is not definitely
known when the oysters began to be farmed in the Mahim Creels,
There are many such farms round about the Islands of Bombay
and Salsette, but the Mahim farm seems to be ihe most prosperous.
The ovsters found there are large, well-shaped, and in escellent
condition,  The areas of the various (arms are small. All of them
are well above the line of the jow-tide.  The ground sclected for
Earming is hard, It is composed of clav and sand covered over
with a thin layer of mud. :

The method emploved at present ar Mahim is as follows :—

Young oysters, more or less an inch in dinmeier, are eollectesd
from the open sea and other exposed places. They are then planted
i certain selected spots which are easily pecessible in all tide
conditions, These transplanted ovsters nre generally cieaned once
or twice a month at the low tide and replanted in order to prevent
mortality from various encmics.  Under these conditions they grow
rapidly and within four or five vears they measure about four to
six inches in dinmeter.

4. Cullch.—No attempt has yet been made by fishermen on this
coast to employ any suitable cultch. The spats are found on the
natural cultch in the form of shells of oysters dead or living or
stray pieces of stones, bricks, or tiles, ete. The putting out of
the culteh marks the highest stage yet attained in oyster culture,
and different methods for distributing culteh are “emploved in
different countries. At Arachan (France) tiles covered with a thin
layer of lime mixed with sand are used as cultch, while in Japan
bambon sticks are emploved for the same purpose.

+. Fishing for Markets.—The oyster farms are exposed at full
low tide. Oysters which are found below the ¢ '
low-tide mark, are collected by diving and
breaking off the oysters from the beds
-means of an instrument locally ealled a *koodal’
B. Extracling oysters from within  the
shells.—After collecting the oysters their shells
are opened by breaking them and the soft
parts ar muﬁ?d out by means of an ‘oysier

fe' (Tes They are stored in an

: ta SR :
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. IFishing seasons.—The ovsters are fished from November to
Mareh when they  hecome 511l.l1ll1,1 and white and are in a good
miekeiable condition '||'|:|'|'--_\_ the whole senson 3,'.]0'[]

t G000 dorens ovsters are fished. The p:'it‘l‘: varies

-'-'|-l.'l'| ANNNs 1i'._'||’. (L] '.~.-_|!\.'|,- ner  dozen, Tlu_- l{}l}l.ll

|';l|iril1'__' Iram all the ovster | ns in H.:n.]m:ﬂ :lppﬂ:l}{lld

OO0 e B0 ber o T

mpoies I8<

Fhe fzhermen stop Gshing ovsters from the farms,
! il are nof 10 demand in the off season hetween
|4 Anril aned O I'hi he market,
i ta the s ¥ i Iay); while
cason [June in Ccetober) the oysters
fithon and their solt parts are watery,
! «aple employed in the industry
pive exact B ree  sinee no licenses

n engieed in the oyster industry,
i T shells of the oyster
it They are crushed and put
| in » i barnt.  The burnt fragments
| 1 reed,  This product is much: valued,
cruse lent lime for building
B nply shells are eather cheap and are

. to si% annas a maund.

- pming: ean never be  yery
h ’ in < te Islands, as suitable
grounds for - fprms are sle.  The natural 'oyster beds

can howeves be ::'.Hi]:' made to yield more revenue than under the
present methods.  Those engaged in the indusiry do not know
the value of farming oysters on scientific principles. The selection
af the ground, the specific gravity of the water, and the time and
method of distributing culich, etc.

In order to encourage the oyster industry in the Bombay Presi-
dency, certain crecks, and backwaters, which are now known o
vield an excellent guantity of oysters should be closed for fishing
by the public and regulations and by-laws should be introduced
to prevent over-fishing,  The Bombay Government should extend
to other parts its ‘Section 37 of Land Revenue Code (Bombay Act
V' of I879) which exercises the rights of praprictorship over the
evster beds in the Sind Creeks’.

The following steps might he taken to put the Bombay ovster
industry on a proper footing i—

1. Licensing of fishermen employed in oysier fishing.

2. Observing o close season (mid-March to May) when the
oysters spawn.

3. Forbidding the fishing of ovsters under three inches.

4. Accurate information regarding the edible oyster, their food
vatue, and the distributing agencies, efc.

5. Survey of ovster beds in different parts of the Presidency.
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Oyater rock al Mahim ab half tide (). ewerullata).
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Exposed Oxster field al Mahim at low tide (0. grypheides and 0, cucullata).
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Sucked Ovslers,

Oyeters ready for market,
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ALONG THE COAST.

« BOMBAY OVSTER INDUSTRY



THE FLOWERING OF BAMBOOS

I, BLaTTER, 87, rhin, V.L.&

n 1838 5ir Dietrich Brandis published * Bivlorical Notes op
Indian Bamboos " (Iwd. Forester, vol. x No. 1, o 1% He_savs
in the beginning : * I
fortune of witnessing

gregariousiy and peri
agree with me in thi
on 4 grand scale (al
tude of interesting quest
Sinee then many data and

wlian Porester

+ who have had the zood

e 'before out g, opening up a mul
ons, many of which still awair solution.?
rations bave been added to those
which were at his disposal thirt s ago and they have been utilized
b Troup in his Silviculture of 1 Trees in 1921, He stated a
number of problems more lucidly than Brandis was able to do in
his time,.

In making another attempt to throw some | on the numerous
problems, we first give as complete a list as possible of the flower-
ing times of the various species of Bamboos, including also extra-
Indian and even American species. ‘I'housh quite a number of
data will be of no use for the present investigation, they may some
day prove helpful to future workers.

For practical purposes; the cenera ns well as the species under
the genera have been arranged in alphabetical order,

When starting this list, it was found necessary to revise and to
bring up to date the Indian Bamboos. This revision is appearing
in the fadian Forester.
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