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I.-A List of the Bulterjies of Hongkong in Soulhrn China, ant1 the food- 
plants of the 2urvm.-By LIONEL DE N I C ~ V I L L E ,  F.E.S., C.M.Z.S., &c. 

[Eleaeived let September ; Bead 6th November, 1901.1 

The Butterflies of Southern China appear to have been largely 
neglected by modern Entomologists, though a considerable number of 
the larger species were known to the ancients. For instance, Linnrlsus 
and Fabricins described many species from " China," many of these 
and a fow ofhers were figured by Drnry, Cramer, Herbst and Donovan 
at t l ~ e  end of the eighteenth century. In  1861 Wallengmn described 
two new apecies and mentioned a third obtained during the voyago 
of the frigate " Engenie " which touched a t  Hongkong ; in 1862 Felder 
described four species and mentioned a fifth captured by the officers 
of .the frigate " Novara" which visited the island ; in 1886 Rober 
described two new species of Lycanlidae from Hongkong ; while in IF99 
Kirby reoorded five species from thence. The first list of the bntter- 
flies known to occur in Hongkong was compiled by Messrs. Sydney B. 
J. Skertohly and James J. Walker, and is published in a little book 
entitled " Our Island. A Naturalist's Description of Hongkong " 
by Mr. Sydney B. J. Skertchly, F.G.S., M.A.I. (1893). This list 
embraces 116 species. Of these I have omitted f i ~ r n  the present list 
Ideopsis dms, Boisduval, Amathusia phidippus, Doubleday, and Pa& 

J. 11. 1 
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sp., all of which are speciea foulid in the Malay Peninsula and are not 
likely to occur in Eongkong. Blrt a much more important list is that 
by Mr. James J. Walker, R.N , P.L S., entitled " A Prelimina~y List 
of the Butterflies of Hongkol~g ; based on Ol~se~.vations and Captures 
made during tlie Winter and Spring mol~ths of 1892 and 1893," . 
published in the Transnctions of the Entomological Society of Lo~ldou 
for 1895, pp. 435-477. In this list 125 species are noted. 111 tile 
present list I have ornittod ltleopsia duos and Amothzrsicr phidippus for 
the reason noted ahore. Moreover, Mr. Walter records what I consider 
to be five species uttder two names each, these being 8. E y ) h a  (Isatnia) 
sugerba, Herbst, and 9. Errphrc (Trep~ichroia) midarnus, Linnaens. 16. 
Ypthima hiibtrepi, Kirby, a ~ ~ d  17. Ypthim argtur, Butler. 78. Catopsilia 
catilla, Cmrner, and 79. Catopnilia crocale, Cramer. 80. Tarias heeabe, 
Linnmus, and 81. Tarias mandarinn, de llOrza. 85. Piarb (Huphina) 
nereisa, Fabricins, atld 86. Pkde (Huphina) pallida, Swinhoe. This 
reduces Walker's list to 118 species. In  the present list 140 species 
are given, of which 22 marked with an wteriek (*) have not been seen 
by me. T l ~ e  gnin i r r  number of species observed in Hongkong in the 
uix years since Walker wrote is therefore twenty-two. Walker also 
mentions a specimen of Hestia lynceus, Druty, whioh he h ~ d  seen 
" taker1 more than twenty years ago on the wharf a t  Kowloon-an 
obvious importation." This species ie omitted from his list and also 
the present one. 

My friend, Mr. E. F. Skertchly, son of Mr. Sydney B. J. Skertchly in 
aolleboration with Mr. Kershaw, proposes to bring out an elaborate work 
illustrated with coloured plates on the Rhopalocera of Hongko~tg. A 
specimen of tllese plates I have seen cbrorno-lithographed in Japan, 
nrrd i t  is an excellent production. To help in the good work of pub- 
l i ~ l ~ i n g  this volume I have written this paper, aa entomological boob 
are scarce in Hongkong, and my a~sistarice has been nsked as regards 
identification of the various species and tbe necessary synonomy. 
My share of this work appears in the list below ; the particulars given 
of the food-plants of the same are closely-allied species occnl-ring in 
111dia ~ n d  elsewhere is a help to the discovery of the traneformations 
of the various species of butterflies in Hongkong itself. A knowledge 
of the food-plrnit of any particnlar butterfly is more than half the battle 
in discovering its 1n1-va. I may note that Messrs. Skertchly and 
Kersllaw l~ave for the last few years sent me consigt~nrerrts from time to 
time of Hongkong butterflies for identification ; moreover, I have a 
supet.fici:rI knowledge of them from having twice viaitad the colony for 
short periods. The butterflies of Hongkong are on the whole rernark- 
ablj  sit~iilnr to those of I~rdia, not a single genus being found in the 
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island or on the adjoining mainland, which does not occur in Iudia, 
while about ninety per cent. of the species are identical or extrenlely 
closely allied, the " local variation " being remarkably slight. This is 
perhaps not so much to be wondered at, as there is con t i r~~lo~~s  laud 
connection between India and Hollgkor~g save the narrow stnrit nbout 
a mile wide which separates Kowloon or t.he maiulat~d from tile 
islmd. Moreover, Hongkong is on the same parallel of latitude as 
Calcutta, and has a very similar climate, tl~ough i t  is on the whole 
slightly cooler. The most interesting butterfly mentioned is, I tlli~tk, 
Danaie (Anosia) eriylnur menippe, Hi ib~~er ,  the well-known " Wanderer.," 
a pair of which was taken in Hongkong in August last. This buttel,fly 
continues to extend its range, but has not aa far aa I know been get 
obtained on the mainland of Asia, thougli i t  has spread from its original 
home in North America to Europe or1 the east, and riglit round th~.ougli 
the Pacific Islar~ds, Australia, and the Malayan Archipelago to the 
Straite of Malacoa.* 

Family NYMPHALLJIB. 

Sub-family DANAINZ. 

Ptrpilio similie, Linnmns, Mne. Ulr., p. 299, n. 117 (1764) ; Radena airnilis, Moore, 
Pmo. Zool. Soc. Lond., 1883, p. 223, n. 1 ; Lep. Ind., vol. i, p. 28 (1890) ; Frl~lls- 
torfer, Berl. Ent. Zeitach., vol. xliv, p. 79 (1899) ; Danair (&dm) sirnilis, Walker, 
Traue. Erlt. Soa. Lond., p. 446, n. 6 ;  Damis mmilis, var. chinensis, Felder, Verh. 
zwl.-bot. Qeaellsch. Wien, vol. xii, n. 148 (1862); Papilw aventina, Cramer, Pnp. 
Ex., vol. i, p. 92, pl. lix, fig. F (1775). 

The larva of the suhgel~us Rudena baa two pnim only of fltssl~y 
filamente. Though species of Budencc occur in Ceylon, Burma and tlte 
Nicubar Isles withiu Iudian liluita, the larva aud it8 food-plant I I ; ~  
escaped detection. 

2. DANAIB (Tirumla) LIMNJACE, Cramer. 

Pclpilio limniace, Crnmer, Pap. Ex., vol. i, p. 92, pl. lix, figa. D, E, male (1776); 
Tirumala limniace, Moore, Proc. Zwl. Soo. Lond, 1883, p. 230, n. 2 ;  Lep. Ind., 
rol. i, p. 33 (1890) ; Fruhstorfer, Berl. Ent. Zeitsoh., POI. xliv, p. 115; Dunuis 
(Tirumala) limniace, Walker, Trans. Ent. Soc. Lond., 1896, p. 445, n. 3. 

The larva of Tirumala, like that of Radena, has two pairs only 
of fleshy filaments. It haa been recorded in Iudia to feed on matry 
plants of the Natural Order Asclepiadeas, such aa Calotropis, Adclepias, 
Marsdenia, Dregeu and Hoyra. 

Vide  de Nidrille, Jourt~sl  A. Y. B., vo1 Ixiv, pt. 2, pp. YGCi-3ti.i (1&4!15). . 
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8. DANAIB (Tinmala) SEITENTRION~S, Bntler. 

Dnnais ~gtentrionis, Bntler, Enb. Month. Mag., vol. xi, p. 163 (1874). 

New to the Hongkong list ; I have an undoubted female from 
there captured in Mnrch. The food-plant of the larva has never been 
discovered. 

4. DANAIS (Anosia) BRIPPUS MENIPPE, Hiibner. 

Papilio erippus Cramer, Pap. Ex, vol. i, p. 4, pl. iii, fim. A, B, male (1776); 
Anosin menippe, Hiibner, Vers. bek. Sohmett., p. 16, n. 86 (1816) ; Popilw pkippus 
Crrrmer fnec Linnmns), Pap. Ex., vol. iii, p. 29, pl. wvi, figs. E, F, f d e  (1779) ; 
Herbst, Pap., vol. vii, p, 19, n. 8, pl. olvi, 56s. 1, 2, male (l794). 

A pair of this species was taken a t  Hongkong on the 4th August, 
190 1. The larva feeds on plnnta of the Natural Order AsclepMdm. 

5. DANAIB (Limnas) cHaYslPPus, Linnmus. 

P~lp i lw  chrysippw, Linncene, Spet. Nat. Ins., od. x., vol. i, pt. 2, p. 471, n. 81 
(1758) ; Limnan chrysippus, Moore, P m .  Zool. 800. Lond., 1883, p. 237, n. 1 ; D u m b  
(Limnns) chrysipptu, Walker, Trans. Ent. 800. Lond., 1895, p. 446, n. 7;  Lirnnau 
botoringi, 3Ioore, Prw. Zoo1. Boo. Lond., 1888, p. 239, n. 6; Fmhstorfer, Stet. Ent. 
Zeit., rol. lix, p. 412 (1898); Limnas bomingii [sio], Moore, Lep. Ind., vol. 1, p. 4& 
(1890). 

I 

Ilr. F. Moore in 1893 recorded L. chysippue from Sonth Cbina, 
but described L. bowringi as a new species from Hongkong, which also 
is in South China. In  1890, he says that it is "doubtfully of raoial 
velue." The larva of Limnas has three pairs of fleshy filaments; in 
Hongkong i t  has been reported to feed on Asclepiua curassavica, Linn., 
and in India i t  feeds on plants of the Natural Order Asclepiade~, such 
as Calotropis and Asclepias. 

6. DANAIB (Saltrtura) PLEXIPPUB, Linnmus. 

Popilio pleaippus, Linnneos, Syst. Nat. Ins., ed. x, vol. i, pt. 8, p. 471, n. 80 
(1758) ; Pa21ilio genzltia, Cmmer, Pap. Ex., vol. iii, p. 23, pl. covi, fie C, D, d e  
(1779); Solntura genutia, Moore, P m .  Zool. 800. Lond., 1893, p. 290, n. 1; Lep. 
Ind., vol. i, p. 48 (1890) ; Danaia (8alrtuta) genutia, Walker, Trans. Ent. SW. Land., 
1895, p. 445, n. 6. 

The larva of Salatura hse three pairs of fleshy filaments, and in  
India feeds on plants of the Natural Order Aeclepiadeze, suoh as  
Oynanchurn, Oeropegea end Pawlar ia ,  in Ceylon on Ilaphis, Ceropegea 
and Rnphanus. 

7. * DANAM ( P a r a n t h )  MELANOIDES, Moore. 
Parantica melanoidce, Hoore, fiw. 2001: Sac. Lond., 1883, p. 847, n. 1 ; Damis 

(Parantica) melanoidss, Walker, Tran Ent. 8w. Land., 1895, p. 446, n. 4. 
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The larva of P a r a n t i m  has two pairs only of fleshy filaments. Tho  

larva has never been discovered, b u t  that of the  allied species, P. aglea, 
Crsmer, has been recorded to feed on plants of the natural  order Asckpia- 
dem, such as Cryptohpis, Calotroyis, Tybphora, i n  South  India  and 
Ceylon. 

8. DANAIS (Caduga) SITA, Kollar. 

Danais eitcr, Kollar, Hagel's Kesohmir, vol. iv, pt. 6, p. 434, n. 1, pl. vi, flga 1, 2, 
male (1844) ; Danais (Caduga) aita Meokinnon and de NicBville, Jonrn. Bomb. Net. 
Hist. Soo., vol. xi, p. 213, n. 6, pl. U, fip. la, lb, larva; lc, Id, pupa (1897) ; Danais 
(Caduga) tytio, Walker, Tmnn. Ent. Boo. Lond., 1896, p. 444, n. 2. 

The larva of Caduga has two pairs only of fleshy filaments, a n d  
feeds i n  India  on Yaredenia, natural order Aeckpiada.  Hongkong 
specimens of D. sita agree absolutely with Indian ones. 

EupLa godartii, Lncas, Rev. et Mag. Zool., second aeries, vol. v, p. 310 (1863) ; 
Ewkea (Crastia) godarti (eic), Walker, Tram. Ent. Soo. Lond., 1895, p. 447, 
n. 10. 

The larva of Crastia has four  pairs of fleshy filaments. Major 
(now Colonel) C, H. E. Adamson, c.I.E., i n  LLNotes  on  the Danainm of 
Burmah," p. 12 (1889), records t h a t  he  has  " bred E. godartii from 
caterpillam fonnd feeding on  orange trees," Citrus sp., natural order 

Rutawe. More probable plants would, I think, bo species of Z o l a r r h a ,  
Nerium and  Ichnocarpus of the  natural  order Apocynacm, or  Btreblus and  
Ficue of the Urticace~. 

10. EUPL(EA (Crastia) KINBERGI, Wallengren. 

Eupha kinbergi, Wallengren, Wien, Ent. Monatsb., vol. iv, p. 56, n. 8 (1860) ; 
Kongl. Svensk. Fregatten Engeniea Be- Zoologi, pt. v, p. 852, n. 4 (1861); Tronga 
kiinbergi, Moore, Pros. Zool. Sm. Loud., 1883. p. 269, n. 12; Crastia kinbergi, 
de Ni&ville, Jonrn. A. 8. B., vol. lu, pt. 2, pp. 20, 22 (1901), Euplma (Crastia) 
kinbergi, de NicBville, J o m .  Bomb. Net. Eiet. am., vol. xiii, p. 9 n. , 
~ l *  , fig. ,female 5 Etvpkea lwquinii, Felder, Beise Novara, Lep., vol. ii, p. 
840, n. 47Z (1886) ; Crastia Eorquini (sio), Moore, Lep. Ind., vol. i, page 91 (1890) ; 
E u p h  jelderi, Butler, Proo. Zool. 800. Lond., 1886, p. 275, n. 20; Craatia jelderi, 
Moore, Lep. Ind., vol. i, p. 91 (1890) ; Blvplma (Crastia) jrauenjeldi (sic), Walker 
(nec) Felder, Trans. Ent. Soo. Lond., 1895, p. 447, n. 11 ; Crastia jrauenjeldii, 
Moore, Lep. Ind., vol. i, p. 87, pl. xxviii, fige. 1, la, male (1890). 

This  very variable and  common but te f ly  is restricted to Southern 
China, and has been bred on Strophanthus divergene, Grah.-natural order 
Apocynace~. T h e  larva will probably be fonnd to feed on Nerium, natural  

order Apocynacw, or  on Ficus, linturn1 order Urticuce:c. 
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Papilio midamus, Linnrens, 8yat. Nat. Ins., ed. x, vol. i, pt. 8, p. 473, n. 75 
(1758) ; Isamau midnmus, Moore, P m .  Zool. 800. Lond., 1883, p. 812, n. 6, pl. 
xxxii, fig. 6, male ; Lep. Ind., vol. i, p. 132 (1891) ; E~cplara (Trepcliehroir [sio !] ) 
m i l m u s ,  Walker, Trans. Ent. Sw. Lond., 1896, p. 446, n.9; Papilw rupsrbws, 
Herbst, Pap., vol. vi, p. 14, n. 3, pl, oxix, fig. 8, fmale  ; pl. ox., figs. 1, 2, male 
(lS93je; Euplea superhn, Felder, Verb. zoo].-bot. Qenellsoh. Wien, vol. xii, p. 488, 
n. 147 (1862) ; lrnmia mperba [aio], Moore, Proo. Zool. Boo. Lond., 1883, p. 311, n. 
8; Lep. Ind., Vol. i. p. 132 (1891); Kirby in Aiibner's lx. Sohmett., new edition, 
Vol. 1, p. 4, pl. xxiv, Bgs. $4, female (Limnas Mutabilu Midamur [sio] on plate) (1804); 
Ewpkza (Isamia) acperba [ria], Walker, Trans. Ent. 800. Lond., 1896, p. 446, n. 8 ; 
Danain alopra, Oodnrt, Ello. Meth., vol. ix, p. 177, n. 4 (1819) i I m i a  alopia, Moore, 
P w .  Zwl. Sno. Lond., 1883, p. 318, n. 6, pl. xxxii, fig. 7, male ; Lep. Ind., vol. i, p. 
182 (1891) ; Iromia sinica, Moore, Proo. Zool. Soo. Lond., 1883, p. 818, n. 4 Lep. 
lnd., vol. i, p. 132 (1891). 

There are several mistake8 in the references aa nsnally given. 
Herbst calls hi8 fig. 3 on pl. cxix a 8 ,  while it is a !? , and his figs. 1 and 
2 on pl. cxx a 9 ,  wl~ile i t  is a 8 .  Dr. F. Moore u.eh this right in Proc. 
Zool. Soc. Lond., 1883, page 311, n. 3,aa regards the 9 ; but on page 
818, n. 6, e~.roneonsly calls figs. 1 and 2 9 instead of 8 .  He also uues 
srclwrbra instead of superbuo as originally written, and refers to plate 102 
instead of plate 122. He makes two species out of Herbst's figures, 
while they repreaent 0110 species only. 

Dr. F. Moore in 1883 and again in 1891 records and keeps distinct 
four species of IsanzM from South China. These four species are in 
my opinion one and the same spociea, which a t  Hongko~~g, and donbt- 
less wherever i t  occurs in Sootl~ern China, is a most variable one. Iu 
Hongkong the larva has been reported to feed on Strophanthuo divergem, 
Grah., Natural Order Apocynace~. 

Sobfamily SATYRINB. 

Paglio mineus Linn~ne ,  Syst. Nat. Ins., ed. x, vol. i, pt. 2, p. 471, p. 84 (1758); 
Calynianc mi- Moore, Trans. Ent. Sw. Lond., 1880, p. 162; Lep. Ind., vol. i, p. . 
187 (1892) ; Mycabsis minew,  Wdker, Trans. Ent. Boa. Lond., 1895, p. 447, n. 13 ; 
Myenleeis minsw,  var. conjuciur, Leech, Butt. China, Jnpttn and Corea, p. 12, 
pl. ii, 5g. 7, male (1892) ; Kirby, The Entomologist, vol. xxxii, p. 81 (1899). 

The var. cnnfiieius i n  the dry-season form of M. mineue found in 
Cllin~. The la, va i l l  India feeds on grasses. 

13. MYCA r . ~ a r s  (Calyaisnle) HORSPIELDII, Moore. 

Calysiemc hor~jieltlii, Moore, Lep. Ind., vol., i, p. 187, pl. Ixvi, fig8 2, 20, 2b, 



1902.1 L. do Nidville-Btctterjies of IIooyko)~g in Sotcthern China. 7 

mnle, wet-seaeonform; ac, mle, dry-reasonform (1893) ; P Hycalesis pszsew, Wallaoe 
(asc Fabrioins), Trann. Ent. 800. Lond., 1895, p. 447, n. 12. 

011ly two npecies of lllycaksis have hitherto been found in Hong- 
knng. Walker gives nzinelu and perseus. The lat,ter is stated by Dr. 
F. bloore in Lop. I I I ~ . ,  vol. i, pp. 177, 178, to have a very wide m g e ,  
heitlg follnd almost thrmgl~out India, Ceylon, Burmn, the Malay 
Peninsulrr and malgy of tlle i s l a~~ds  of the Mnlay Archipelago, and in 
Hainnn and Formosa. I t  may, as Walker states, be fonnd in Rong- 
kong, bat i t  is more probal)le, I think, that what he identified t~ M. 
persetur is the comparatively common 1U: horgjieldii, which hae been des- 
cribed since Mr. Wnlker wrote his paper. I t  has never been bred, but 
its larva will alrnost certninly be found on grasses. 

14. LETHE EUROPA, Fabricius. 

Papilio europa, Bwbrioius, Spst. Ent, p. 600, n. 247 (1775); Lethe aurop, 
Walker. Tranr. Ent. Soo. Lood., 1895, p. 448, n. 14 ;  Moore, Lep. Ind., vol. i, p. 
256 (1892). 

The larva feeds 011 Bambusa Sp., r~atnral order Qramineze. 

15. LETHE CONFUSA, Anrivillius. 

Lethe confwa, Aorivilliua, Ent. Tids., vol. xviii, p. la, n. 16 (1897) ; ? Lethe 
werma, Walker, Trans. Eut. Soc. Lond., 1895, p. 448, n. 15 ; Lethe rohria, Kirby (nec 
Fabricins), The ICntomologist, vol. xxxii, p. 81 (1899). 

Mr. James J. W ~ l k e r  records Lethe v m a ,  Kollnr, from a single 
specimen taken in the Happy Valley, Hongkong, in Much. This is, 
I think, probably an incorrect identification, the preserlt species be in^ 
meant. L. uarma is a common species in tlie hills of Northern India, and 
is foand ill the hille of Western China, but not I believe in Western 
China. As the name implies, tllere has been nlnch confusion regard- 
ing  this species. Until recently it has been always known as L. rohria 
Fabricins, until Dr. Aurivillina pointed out that the true rohlicl is an 
older name for the Lethe dyrta of Felder. The larva will almost cer- 
tainly be fonnd to feed on the leaves of bamboo. 

16. YF~HIMA av&riarn, Moore. 

Ypthima atlunta, Moore, Proc. Zool. 800. Lond., 1874, p. 507; Elwen and 
Edwards, Tnmr. Ent. Sm. Lond., 1893, p. 33, n. 38, pl. i, fig. H, clasp of male; 
Ypthima ordinata, Bntler, Proc. Zool. 800. Lond., 1880, p. 148, pl. xv, fig. 3; 
Ypthima hubneri, Walker, Tranr. Ent. 800. Lond., 1895, p. W,  n. l a ; ?  Ypthima 
argw, Walker, Trans. Eut. 800. Lond., 1805, p. 448, 11. 17. 

T. avanta i seasonally dimot-pllic, acu~rtta is t,he dry-season form, 
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whilo ardinata is the wet-sewn form. I have ventured to put Walker's 
two species hiibnem' [recte huebne~i] and argus under avanta, as I do not 
believe that either of them me fonnd in Hongkong, nAd that they have 
been wrongly identified. T. avanta is fonnd in the Western H i m a l a p ,  
in the plains of the North-Western Provinces, a t  RBnchi and Bholahat 
in  Maldah, both in the plains of Bengal, in the Eastern Himalayas, 
in the Ganjam district of Eastern India, throughout Burma, and on the 
West River in Southern China. I t  has not been bred, but the larva 
will be found on grasses. 

17. MELANITIS I ~ M E N E ,  Cramer. 

Papilio ismsne, Cramer, Pap. Ex., vol. i, ,p. 40, pl. xxvi, figa. A, B, male, d r y -  
seasomform (1776) ; Melanitis determinuto, Butler, P m .  Ent. Sm. Lond., 1865, p. 
vi, Meelanitis Ieda, Walker, Trans. Ent. SW. Lond., 1896, p. 449, n. 18. 

This species in seasonally dimorphic, the dry-season form being 
irnne?ae, the wet-season form is detemninafa. The larva feeds on rice, 
Ompa satim, Linnmns, on large, coarse passea, all of the natural order 
Qramine~. 

18. MELANITIS DELA, Moore. 

Melanitis bela, Noore, Hornfield and Moore, Cat. Lep. E.I.C., vol. i, p. 223, n. 
485 (1857); Cyllo aswa, Moore, P m .  Zool. Soc. Lond., 1866, p. 769 ; Melanitis mum, 
Walker, Trans. Ent. Soc. Lond., 1896, p. 49, n. 19. 

This species is also seasonally dimorphic, be& being the wet-senson 
form, ama the dry-season form. Walker records one specimen taken 
a t  Kowloon late in 1891. I have not seen it from thence, but do not 
doubt the correctness of the record. It occnrs in Western China, and 
as far westwards again as Kashmir. It has not been bred. 

Subfamily AMATHUSIINA. 

19. DISCOPHOEA TULLIA, Cramer. 

P q i l i q  tullia, Cremer, Pap. Ex., vol. i, p. 127, pl. Ixxxi, figs. A, B, female (1775) ; 
Discophora tulliu, Staudinger, Ex. Schmett., p. 189, pl. lxiii, female (1887) ; Walker, 
Tmns. Ent. Soc. Lond., 1896, p. 449, n. 20; Moore, Lep. Ind., vol. ii, p. 1W (1895) ; 
Frnhatorfer, Berl. Ent. Zeitsch., vol. xlv, p. 13 (1900). 

As far as is known, the larvse of all the species of this genus feed on 
Bambusa sp., Natural Order Graminem, and are gregarious, very hairy, 
and are frequently mistaken for the larvm of moths. 

Dnnais Fcstiuus eumcus, D r q ,  Ill. Ex. Ins., vol. i, p. 4, pl. ii, figs. 3, male, 
tapper-and tbndereidc (1770); Cleromc cumcus, Westwood, Trans. Ent. Soc. Lond., 
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secwnd series, vol. iv, p. 183, n. 2 (1858); Bntler, Cat. Fab. Lep. B. M., p. 44, n. 1 
(1869); Walker, Trans. Ent. 80o. Lond., 1895, p. 450, n. 21; Moore, Lep. Ind., vol. 
ii, p. 209 (1896) ; Kirby, Tbe Entomologiet, vol. xxxii, p. 31 (1899) ; Pa$io wmea 
(sic), Cramer, Pap. Ex., vol. ii, p. 152, pl. olxxxiii, Age. 0, D, fernilk (1777) ; Papilio 
gripus Fabrioins, Byet. Enb., App., p. 829, n. 178-79 (1776) ; Sp. Ine., vol. ii, p. 58, 
XI. 265 (1781); Ent. Byet., vol. iii, pt. 1, p. 149, n. 457 (1783); Herbst, Pap., vol. ri, 
p. 77, n. 411, pl. oxxxv, lip. 8,4, femab (1793) ; Saty l r  gtipur, Godart, Eno. Meth., 
vol. ix, p. 497, n. 70 (1819) ; Papilio griepw (eio), Fabrioiae, Mant. Ins., vol. ii, p. 
28, n. 294 (1787); Papilw deeempnctatus Goete, Ent. Beytr., vol. iii, pt. 1, p. 213, 
n.31(1779). . 

No species of Cbrome hae, I believe, ever  been bred. T h e  larva 

will almost certainly be found to feed on Bambusa sp., Natural Order 
Bramineas. 

It is  remarkable tha t  no epeciee of t h e  eubfamily Elymndiw llae 
been recorded from Holrgkong. A s  the importation of ornamental 

palms OII  which t h e  larvae feed is probebly considerable from countries 
where specie8 of the  group a r e  common, it is more than prol~able t h a t  

species of Elynaniina will becolne naturalbed in the island a u d  on t h e  
a d j o i n i ~ ~ g  mainland. 

Subfar~rily NYMPHALINA. 

2 1 .* CHARAXES (Edt+) ATHAMAB, Drury. 

v Papilk Eqlles arhivun athamas, Drnry, 111. Ex. Ins., vol. i, p. 6, pl. ii, figs. 4, 
male, upper and rnders ids  (1770) ; Pupilw athamus, Cramer, Pap. Ex., vol. i, p. 140, 
pl. lxxxix, figs. 0, D, mule (1776); Walker, Trans. Ent. 800. Lond., 1896, p. 458, 
n. 52; Moore, Lep. India., vo1. ii, p. 864 (1896); Bulepis athomae, Rothechild and 
Jordan, NOV. Zool., VOI. v, PI. x, figs. 1, 2, 8, 6, 7, 8, 9, 10, 11, male; 4 female; pl. 
xi, figs. 1, 2, 6, 6, 7, 10, 11, 14, mu&; 3, 4, 8, 9, famula (1898); vvl. vi, p. 245, n. 12 

(I=). 

Mr. James J. Walker  recolds t h a t  h e  once eaw tlris buttelfly in 
Hongkong. Messrs llothschild and  Jordan under b. E. athumas a t h a w  
record i t  from South China (Hongkong), but  add " Autllentic Chinese 

specimen8 we have not examined." I have seen no specimen from 

Hongkong. T h e  larva in  Ceylon feeds on  C~saZpinia, Natural  Older  

Leguminasas; in  h u t h  India  on G a i a  sp. Natural Order Til iaee~,  on  

Cmalpinia, Paincianu, Ah~anthera ,  Acacics, arid Albizziu, Natural  Order  

Leguminosas; and in the  Western Himalayaw on Acucia and Albizniu. 

23. CHAR AXE^ POLYXENA POLYXENA, Cramer. 

Papilw polytena, Cramer, Pap. Ex., vol. i, p. 86 pl. liv, fige. A, B, female (1775) ; 
Earidra polyzena, Moore, Lep. Ind., vol., ii, p. 247 (1896); Charames polysena 
polyam, Rothpohild and Jordan, Nov. Zool., vol. vii, p. 334 (1900) ; Nymphalis 
polyzo, Godart, Eno. Yetb., vol. ix, 11. 399, n 169 (1819); Papilio bernardus, Fabri- 
tins, Ent. Byst., vol. iii, pt, i, p. 71, n. 223 (1798); Nymphalis (Chara~es) betnardus, 

J .  11. 2 
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Donovan, Ina. China (Weatwood's edition), p. 63, pl. xxxiv, 6ga. 1, 2, female (IW) ; 
Charaaes b-rdus, Butler, Cat. Fsb. Lep. B. M., p. 60, n. 2 (1M9) ; Walker, Trans. 
Ent. Sw. Lond., 1896, p. 469, n. 63; Haridza b-rdas, Moore, Lep. Tnd., vol. ii, p. 
248 (1896); Dosocopa epilais, Hubner, Verz. bek. Sobmett., p. 60, n. 464 (1816). 

My material from Hongkong can superficially be broken up into 
two distinct groups, one with pale tawny bands on the upper side of 
both wings, of which I have four males and one female, the malea are 
dated 17th and 26th April, and 5th December, while one haa no date ; 
the female also bears no date : the other with white babds, of which 
I have two pairs, one male is dated 14th July, the other is undated ; 
one female is dated 21st July, the other beam no date. P. p l y m  
waa originally described from China, and my single tawny banded 
example of that sex agrees very well with Cramer's figure, bnt that the 
" tail" to the bindiug from the third median nervule is much longer 
(in Cranier's specirnen i t  was probably broken off), and the dark and 
light markings of both wings on the underaide are more strongly 
contrasted i l l  Cramer's figure than in my specimen. The tawny banded 
nlales are extremely conslant, and differ but little from my female; 
the "tail " to the hindwiug is of course much shorter, and the sub- 
marginal series of black spots on the upperside of that wing instead 
of being each centred with a white spot haa the anteriormofit spot i n  
one in~tance and the two anteriormost spote in three instances so 
marked. Of the white banded group i l l  one male the band consists of 
four portions divided by the veins, the anterior tbe smallest, the 
posterior the largest, with a minute white spot anterior to the fimt of 
these with no spots beyond it  whatever ; iu my other male the band 
consists of eight spots, there being two (illstead of one as in the fimt- 
described specimen) in the upper discoidal interspace, and nnother in  
the subcortal interspace, as well aa the one on the sutural area. The 
markings of the hindwing on the upperside also differ in my two mato 
specimens, in the first described of these the discal band is fulvons, 
in the latter i t  is anteriorly white. My two white banded fem~les also 
differ the one from the other, and neither of them agree with Donavorl's 
figure, as that fignre shows no discal band on the upperside of the 
hi~dwing, while in my specimens this band is prominent. 111 my two 
examples one htrs on the npperside of tlre forewing three fulvoas-white 
spots anterior to the third mediannervule, whioli are absent in the other. 
My specimens agree fairly well with Dr. Moore's description of that sex 
under the name of H. bernardus. Mr. J. 0. Westmood remarked on 
Donovan's figures that "This uncommonly rare Chinese butterfly hae 
not been figured in any other work. Fabricios described i t  only from 
the drawings of Jones. I possess a specimen in which the c e n t ~ a l  
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fascia is  nearly white, and is continued h a l f .  way aorose the p o ~ t e r i o r  
wings, and  the black spots in  the latter are very broad and confluent, 
without white in the  centre." Dr. Moore separated H. bernardus from 
H. polyzena, and noted that "This  species [ b m r d t u r ]  is distinct from 
H. poZyzena, Cramer, and is allied to the  Indian H. jalinder, Butler,  
and H. hippanaz,  Felder." Fabricins described t h e  medial band across 
the  forewing on t h e  npperside i n  P. bernardus aa "flav4" which is 
yellow, while Dr. Moore calls i t  "bluish-white." Donovan's figure of 

P. bemardue shows this band white just tinged with yellow. F a b r i c i u ~ '  
description of P. bemardm evidently applies to Cramer's figure of 
P. plyzcma. I n  describing the  male of H. bernardfcs Dr. Moore says 
that  the white band on t h e  npperside of t h e  forewing ends " A t  t h e  

lower [first] median &inlet." This  is probably a slip for submedian 
nervnre. Messrs. Rothschild and Jordon give Reven local races of 
Char- polyzena, of which t h e  Chinese form " Q. polyzena polyaena " 
i~ the  last. They consider the  white and  yellow banded forme to be 
one and  the same species, the species being diohromatio. It h ~ s  never 
been bred. 

23. APATURA (Rohana) PARYSATIS, Westwood. 

Apatura parisatis, Weatwood, Qen. D i m .  Lep., vol. ii, p. 805, n. 20, note (1850) ; 
A. parisatis, Stsndinger, Ex. Sohmett., p. 156, pl. lo, male and female (1886) ; 
Bohana patisatis, Xoore, Lep. Cey., vol. iii. p. 17, pl. cxoir, fie. Y, 2a, male ; 2b, 4c, 
female (1896) ; Apatura patysatis, Walker, Trans. Ent. 800. Lond., 1896, p. 452, n. 27. 

The larva of A. payea t i s  has been bred in Hongkong on  (hiutzrs in 
MS.) 

That of t h e  allied A. carnibn, Moore, feeds in  Ceylon and  South India  
on Celtw, Natural  Order Urticaceda. 

!&. PARHESTINA ASSIMILIS, L i t l~ lBl l~ .  

Papilw asaiminilia, Linnmns, L i n n m ~ ,  Syet. Net. Ins., ed. x, vol. i, pt. 2, p. 479, 
n. 129 (1768) ; Mns. Ulr., p. 300, n. 118 (1764) ; Clerck'e Iconea Ins., vol. i, pl. xvi, 
fig. 1 (1759); Drnry, Ill. Ex. Ins., vol. i, p. 83, pl. xvii, figs. 3, 4 male (1770) ; 
Crsmer, Pap. Ex., vol. ii, p. 90, pl. oliv, fig. A, jemale (177.7) ; Herbat, Pap., vol. vi, 
p. 45, n. 24, pl. oxxvi, fige. 4, 5, male (1793) ; Esper, Anal. Sobmett., p. 230, pl. lvii, 
fig. 1 (?1798) ; Nymphalin nssimiiis, Godart, Eno. MBth., vol. ix, p. 393, n. 161 
(1819); Hmtina ossimilw, Walker, Trans. But. Sw. Lond., 1895, p. 469, n. 88. 

The  larva of this species feeds i n  Hongkong on (hiatue i n  MS.) 

25. PARHESTINA MENA, Moore. 

Heetina m a a ,  Moore, Ann. and Mag. of Sat. Hist., third series, vol. i, p. 48, 
n. 3 (1868) ; Leeoh, Bntt. from China, Japan, and Cores, vol. i, p. 14, pl. xr, figs. 
3, 4 male (1892); Welker, Trans. Ent. 800. Lond., 1896, p. 452, n. 20; Diodema 
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mnwr, Bntler, Ann. and Mag. of Net. Hint., vol. xvi, p. 398, n. 8 (1865) 8 P n r h e A n a  
mma, Moore, Lep. Ind., vol. iii, p. 86, pl. mi< 6p. 1, la, female (1896) ; Hestfna 
crign'vcna, Leeoh, The Ent., vol. xxiii, p. a1 (1890) ; Gmse-Smith and Kirby, Rhop. 
Ex., pl. Hastiua i, flp. 1, 2, male (1891) ; K e s t i ~  oiridis,  Leech, The Ent., vol. xxiii, 
p. 34 (1890). 

Mr. Leech has himself sunk H. uiridis to the rank of a variety of 
H. nrena. From his figore of i t  (LC., fig. 3) the underside of the hind- 
wing haa " the costa above the cdtnl  nervure and the abdominal fold 
yellow." Mr. Leech notes, however, that male specimens of var. viridis 
received subsequent to the description of the species have none of this 
yellow coloration. I am a little doubtful if t l~ i s  character is not 
sufficient to separate H. witidis, Leech, and H. nicevillei, Moore, from 
P. assimilis, Linnmus, and P. mena, Moore. H. me)ra was originally 
described from " North India," 'in 1895 Mr. Walker recorded i t  from 

' Hongkong, but Dr. Moore in 1896 said the habitat is nnknown. I have 
seen but a single pair from Bongkong, the female of which sgreeq very 
closely with Dr. Moore's fignre of that sex (not a male as stated). I 
wonld draw especial attention to a series of four or five submarginal 
piuk spots on both snd~icea of the Lind wing which are visible in my 
specimens, in Measrs. Glrose-Smith and Icirby'a figures and in Mr. 
Leech's fignre No. 4 of var. nign'vena. These spots occupy the eame 
position exactly as the crimson spots in P. assimilis, which haa led me 
to suspect that P. metta is not ,improbably a dimorphic form of that 
species. The genus Pathestina is evidently in a very plmtic state, and 
it appears td me that the process of mimicry to species of Dalruia is 
now actively going on. Typical P. assimilw with its brilliant crimson 
spots is a ~~nspicuorm speoies, and i t  is evident that i t  wonld be advan- 
tageous to i t  to become less gaudily colonred and to be able to pasa 
itself off aa a nauseous Danaw. Mr. James J. Walker records the 
breeding of a specimen in Hongkonp, but does not mention the food- 
plant of the Iarvn, which still remnins unknown. 

26. EUTEAL~A PEEMIUS, Donbleday and Hewitaon. 

Addias  phemius, Donbleday end Hewihn, hn. Dinm. Lep., vol. ii, p. 291, a. IS 
(1860) ; Itcmus phemiw, pl. xl, fig. 4,  male (1880) ; id., Moore, Trana. Ent. 800. 
Lond., new series, vol. v, p. 66, n. 4, pl. iii, 6%. 8, m l r  (nsc few&) (1869) ; Euthalia 
p h i u s  Btandinger, Ex. Sohmett., p. 163, pl. lip. mole (nec female) (1886) ; Wnlker, 
Trms. Ent. Soo. Lond., 1896, p. 457, n. 47; Moore, Lep. Ind., vol. iii, p. 123, pl. 
ccxxxviii, figs. 1, la, male; lb, l c ,  fmnk (1898) ; Adoliar sancara, Moore, Hornfield 
and Moore, Cat. Lep. Mas. E.I.C., voL i, p. 196, n. 894 (1867); Tnrna Ent. 600. 
Lond., new eeriea, rol. v, p. 78, n. 34 pl. ix, flg. I ,  female (1859). 

MI.. James J. Walker having taken a p ~ i r  oonpled of thia butterfly 
in Ilo~~gkong finally settles the qneution as t,o the opposite sexes of the 



1902.1 L. de Bic6ville-Butte1jtie~ o j  f ingkong it' Southern China. 13 

insect. He also obtnitled a pupa attaolied to a twig nnder some litchi 
trees (Nephelium Lit-chi, Camb., Natnral Order Sapindacea), but that 
cannot be the food-plant of the larva in India, ae it grows wild nowhere 
in this country, while the butterfly is common in the Enstern Himalayas, 
Assam, Upper Burma, and Indo-China. Its food-plant still remains 
nnknown. 

27. LIMENITIS (Ladaga) CAMILLA, Linnmns. 

Papilio eamilla, Linnmne, Mns. Ulr.. p. 804, n. 122 (1764) ; Nymphalis carnilla, 
Anrivilline, Kongl. Svenska Vet.-Akad. Hand., vol. xix, n. 6, p. 101, n. 122 (1882) ; 
Limenitin carnilla, Kirby in Allan's Nat. Hist., Bnttertliea, vol. i, pt: 1, p. 148, p. 145, 
nmiura'dsof normal imago, upper and underside of black variety ; pl. xxiii, fig. 8, 
sppmaide of normal imago; pl. iii, fig. 7, l a m  (1896); Papilio prorea, Linnmne, 
Mna Ulr., p. 308, n. 121 (1764), nee Papilw prorsa, Linnmus, Syat. Nat. Ins., ed. x, 
vol. i, pt. 2, p. 480, n. 184 (1768) ; Papilio mbilla, Linnmna, Syet. Nat. Ins., ed, xii, 
vol. i, pt. 2, p. 781, n. 186 (1767) ; L i m i t i s  mbyllo, Leech, Bntt. from China, Japan, 
and Cores, vol. i, p. 185 (1892) ; Linumitie mdii, var. japcmica, M8nBtriBa, Cat. h p .  
P6t., pt. 1, p. 103, n. 688 (1856) ; Laduga jnponica, Moore, Lep. Ind., vol. iii, p. 174 
(1896). 

This M a new record from Hongkong, though common in Japan, 
Corea, Amnrland and Enrope. Dr. Moore keeps the J n p ~ n  form as a 
distiuct species under the name L. japanico. Mr. Leech s n y ~  that in 
Japan the Isrva feeds on Lonieera jnpanica, Thnnberg, Natnral Order 
Capriyoliacese. In England " The White Admiral " feeds also on honey- 
suckle. 

28.1 ATHYMA BULPITIA, Cramer. 

Papilio aulpitia, Cramer, Pap. Ex.,  vol. iii., p. 37, pl. wxiv, figa P, F (1779) ; 
Herbt ,  Pap., vol. ix., p. 95, n. 19, pl. wxl, figs. 8, 4 (1798); Athyma sulpitia, 
Walker, Trans. Ent. Soo. Loud., 1896, p. 456. n. 46; Paruthyma sulpifia, Moore, Lep. 
Ind., vol. iii, p. 176 (1896). Nymphalis strophia, Godart, Ello. Meth., vol. ix, p. 431, 
n. 257 (1828). 

The larva of this butterfly has never been found. 

Papilio perius, Linnmue, 8yst. Net. Ina., ed. x, vol. i, pt. 2, p. 471, n. 79 (1768); 
d t h y ~ n o p r i w ,  Walker, Trans. Ent. Soo. Lond., 1896, p. 466, n. 43; Moore, Lep. 
Ind., vol. iii, p. 186 (1896) ; Papilio bucothoii, Linnmos, Byst. Nat., ed. x, p. 478, 
n. 122 (1768); Limni t i s  leucothoe, Donovan, Inn., Chins, new edition, p. 66, pl. 
XXXV, fig. 8 (1842) ; Papaw polymima, Donovan, Ins., China, first edition, pl. x u v ,  
fig. 8 (1799). 

The larva hee been recorded to feed in Java on a species of Phyllan- 
thau, Natural Order Buphorbiaceaj; i u  South India i t  feeds on two 
species of Gbochidwn, Natural Order Ercphorbiacas. 
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30. ATEYMA ASITA, Moore. 

A. aeita, Moore, Pm. Zool. Soc. Lond., 1858, p. 13, n. 8 ; Pantopwin osita, Mnore, 
Lnp. Ind., rol. iii, p. oclxiii, @. 2, male; 2a, jemnls (1897) ; Athyma nejk~, 
Walker (nac Cramer) Trans. Ent. Soc. Lond., 1895, p. 456, n 44. 

This insect has never been bred. 

Limenitie selenophora, Kollar, Hiigel'a Kaachmir, vol. iv, pt. 2, p. 426, n. 1, pl. 
vii, figs. 1, 2, male (1844) ; Athyma eeknophora, Walker, Trans. Ent. Soo. Lond., 1895, 
p. 457, n. 46;  Pantoporia eeknqhora, Moore, Lep. Ind., vol. iii, p. 20fi (1897); 
Athynwr bahala, Moore, Proc. Zwl. Soc. Lond., 1858, p. 12, n. 3, pl. i, fig. 2, fenurk. 

The larva in South India feeds on Adina cordifolia, Hook. f., 
Natural Order Rtrbiucea. 

32.*. NEPTIB ANTILOPE, Leech. 

Neptin antilope, Leeoh, The Entomologist, vol. xxiii, p. 35 (1880) ; Butt. from 
China, Japan, and Coma, vol. i, p. 197, pl. xviii, fig. 2, mule (1892). 

Mr. Leech records having taken two specimens of this species a t  
Hongkong in Marati, 1886. It has never been bred. 

33. NEPTI~  COLUMELLA, Cramer. 

Papilia columlla, Cramer, Pap. Ex., vol. iv, p. 15, pl. ccxcvi, figs. A, B, 
female (1780) ; Neptin columello, Walker, Trans. Ent. Soc. Lond., 1595, p. 454, n. 36 ; 
Andrapana colrumella, Moore, Lep. Ind., rol. iii, p. 220 (1897) ; Neptis ophiana, 
Moore, Prw. 2001. 8 ~ .  Lond., 1873, p. 661 ; Neptis martabona, Moore, Trans. Ent. 
Sw. Lond., 1881, p. 810 ; Neptie ophiana, var. ailgirica, Hampson, Jonrn. A.8. H., 
vol. Ivii, pt. 2, p. 353, n. 57 (1888); Andrapna colunrella singa, Fruhtorfer, Berl. 
Ent. Zeitaoh., vol. xliv, p. 386 (1899). 

This bnttedy has never been bred. 

Papilw eurynome, (? Papilw hyks, male, me. female), Linnmna, Syet. Nat. Ins., 
ed. x, vol. i, pt. 2, p. 486, n. 178 (1758); Limenitis eurynome, Westwood's ed. 
Donoven's Ins. China, p 68, pl. xxxv, fig. 4, female (1842) ; Neptis eurywme, Moore, 
proc. Zwl. Soc. Lond., 1874, p. 570 ; h p .  Ind., vol. iii, p. 244 (1597) ; Walker, 
Trans. Ent. Soc. Lond., 1586, p. 464, n. 35 ; Papilw leucothoe, Clemk, Iconea Ins., 
rol. iii, pl. v, figl.. 4 ( ) ; Donovan, Ins. China, first edition, pl. xxrv, fig. 3, 
fernah (1799) ; Popilio aeeris, Eeper, Enr. Bohmett., vol. i, pt. 2, pl. Ixuii ,  fig. 1, 
female (1788) ; Neptis hainana, Kirby (nee Moore), The Entomologist, vol. xxxii, p. 
31 (1899). 

The synonymy given above is mainly taken from Dr. Moore's Lep. 
Ind. Linnrens' Syst. Nnt. Ins., tenth edition, is not available, so I am 



1902.1 L. d e  NicBville-Butlerflies of Hongkong in Southern China. 15 

unnble t o  check the  first e n t r y ;  thongh apparently t h e  name given 
thereinon p. 486, n. 173, is h y h  and not errynoms. If this be  so, 
ectrynome cannot be  aacribed to Linnmus, b n t  slionld be credited to 
Westwood, as was done by Dr. Moore i n  1879. Donovan's fig. 4 OF pl. 
xxxv applies to this insect : he called it leucothoe, mistaking the  
inseat for  t h e  Athyma leueothoe described by Linnmns a s  Papilio h o -  
thoe, which itself is a synonym of t h e  older Papilio [Athyma] periuu, 
Linnmns. A s  there is a n  older Nepfis named hco thoe  of Cramer t h e  
species under  consideration cannot be called Neptis kucotho8, Donovan. 
Mr. Kirby records Neptis hainatan, Moore, originally desoribed from 
Hainan Island, C h i n 4  from Hongkong, b n t  Dr. Moore considem t h a t  
species to be distinct from 'the H o n g k o ~ ~ g  one, so  a s  I have no Hainan 
specimens I have followed him i u  this. Th is  gronp O F  t h e  genns  
occurs almost everywhere i n  t h e  East, and i n  my opinion has received - 
f a r  too many names. Wherever  the seasons a r e  markedly wet  a n d  
dry, seasonal dimorphism is very strongly marked, particnlarly so i n  
Hongkong. T h e  insect i n  Hongkong has not beon bred, b n t  t h e  trana- 
formations of i t s  Indian alliee a r e  well known, N. uarmana, Moore, i n  
S o n t l ~  India  being found i n  t h e  larval st ,ateon peas of var iom kinds, 
Natnral  Order Leguminoertl. 

Papilio atlites, Linnmns, Cent. Ins., p. 24, n. 72 (Amoen., vol. vi, p. 407), 
(1763) ; Junonio atlites, Walker, Trane. Ent. Sm. Lond., 1895, p. 468, n. 31, Moore, 
Lep. Ind., voL iv, p. 69 (1899). 

The larva i n  J a v a  feeds on a species of Achyranthea, Natni-a1 Order  
Amrcrantauw, and  i n  South l n d i a  on Hygrophila and Barleria, Natnral  
Order B e a n t h a w .  

36. PRECIS ORITHYA, Linnmns. 

Paprlio orithya, Linnccsns, Syat. Nat. Ins., ed. x, vol. i, pt. 8, p. 473, n. 94 
(1758) ; Cramer, Pap. Ex., vol. i, p. 28, pl. xix, figs. C, D, jsmak ; pl. xxxii, figa. 
E, F, mak (1776) ; Cynthia orithya, Westwood, Donovan's Ins., Ohina, new edition. 
p. 64, pl. xxxv, fig. 8, f d e  (1842) ; Junonia orithya, Walker, Trans. Ent. Boo. 
Lond., 1895, p. 464, n. 34; Mooro, Lep. Ind., vol. iv, p. 71 (1899); Precis orithya, 
Butler, Ann. and Mag. of Nat. Hist., seventh aeriee, vol. viii, p. 200, n. 12 (1901). 

T h e  larva has been recorded i n  t h e  Himalayas to feed on Antirrhi- 
num Orontiurn Linn., Natnral  Order  Scrophularinea ; i n  South India  
on Hygrophila, Natural  Order  Acnnthace~ ; and  in Ceylon on  acanthads. 

37. PRECIS HIERTA, Fabricius. 

Papilio hierta, Fabricins, Ent. Syet., Suppl., p. 424, n. 381-2 (1798); Junonia 
hierta, Moore, Lep. Ind., vol. iv, p. 95 (1899); Papilio mnone, Cramer (nee Linnmus), 



Pap. Ex, vol. i, p. 65, pi. xxxv, figs. A, B, jsnuab; 0, male (1775); Cynthia mone, 
Westwood, Donovnn's Ina. Ohins, new edition, p. 66, pl. xxxvi, 6g. 1, male (1842) ; 
Julwnric a n o w ,  Walker, Trans. Ent. 81x3. h o d . ,  1895, p. 464, n. 38 ; Precis renotla 
[s ic] ,  Butler, Ann. and Mag. of Nat. Hiat., neventh aeries, vol. viii, p. 203, n. 2% (1901). 

The larva feeds in South India on Hygrophih ,  Nafnrrrl Order Acan- 

thurm, also on two plants of whioh the vernacular names are " Kolay 
Mooloch" aud '' Byle 0 hoolee." 

38. Pascrs LsmoNrrs, Linnmns. 

Papilw lemonins, Linnmue, Byst. Nat. Inn., ed. x, vol. i, pt. 2, p. 473, n. 93 
(1768) ; J m n i a  lemonias, Walker, Trans. Ent. Bw. Lond., 1895, p. 454, n. 32; 
Moore, Lep. Ind., vol. iv, p. 76 (1899) ; Papilw aosis, Cramer, Pap. Ex., vol. i, pp. 
65,66, pl. u x v ,  f ie .  D, E, F, male (1575). 

In India the larva feeds on Neleonia, Hygrophila, St~obi lanthee  aud 
Barkria, all Nntnnrl Order Acanthacers. 

39. PRECIS ALMANA, Linnmns. 

Papilw olmana, Linnmus, Syst. Net. Ins., ed. x, vol. i, pt. 2, p. 472, n. 89 (1758) ; 
\ Cramer, Pap. Ex., vol. i, p. 90, pl. lviii, 6 ~ s .  F, G, (1775); Cyathicr almano, 

Westwood, Donovan's Ins. China, new edition, p. 67, pl. xxxvi, fig. 2 (1842) ; Junonin 
aZmuna, Yoore, Lep. Ind., vol. iv, p. 79 (1899); Pupilw antmie, Linnmos, Sgat. bat., 
od. x, vol. i, p. 472, n. 90 (1768) ; Cramer, Pap. Ex., vol, i, p. 90, pl. lviii, f ie.  I), B 
(1775); J u n d a  anttrw, Walker, Trans. Ent. 900. Lond, 1895, p. 453, n. 30. 

T l ~ e  lnrva in Java has been found feetlina on J~urtin'a, Natural Ordor 
Acnnthacem; in South India 011 Hygrophita, Natoral Order Acnnlhacem; 

in  Calcutta on G h i n i a  or Osbeckiu, the l a t h  Natural Order Mckzs- 
tonlaw#. 

40. VANESSA CANACE, Johanssen. 

Papilw canace, Johanmn, Amcan. Aoad., vol. vi, p. 406, n. 68 (1784) ; Linnmue, 
Syst. Nut. Inn., ed. xii, vol. i, pt. ii, p. 779, n. 173 (1767) ; Vanessa co7raee, Walker, 
Trans. Eat. 800. Lond.. 1895, p. 468, n. 60; P q i l w  charonia, Drury, Ill. Ex. Ent., 
vol. i, p. 28, pl. xv, fige.. 1, 2, jemnb (1770) ; Cramer, Pap. Ex., vol. i, pp. 73, 74, pl. 
xlvii, figa. A, B, C (1775) ; IIerbst, Pap., vol. vii, p. 42, n. i, pl. 114 fig. 1, 2 (1794) ; 
Varressa charonid, W a r t ,  Eno. Mdth., vol. ix, p. 808, n. 27 (1819) ; Kaniska charonia, 
Moore, Lep. Ind., rol. iv, p. 94 (1899) ; Papilio kallina, Meerbargh, Afb. Zeldz. Qew., 
pl. xliii (1776). 

Dr. Moore I-ecords this species as Kaniska Oharonia, Drnry, from 
Hongkong, but specimens from thence are identioal with Indian ex- 
amples of V. ca~race, Linnmns. bfr. Jamea J. Walker haa bred it i n  
Hongkong on a species of Smilaz, Natnral Order Lilicrcestl. 

41. VANESSA INDICA, Herbst. 

I'apilio atulantn (part), Herbst, Pap., vol. vii, p. 171, n. 64, Papilio atalanta 



imdica, pl. alrxx, 6ga. 1, 2 (1794); Vaacssa kdiea, Walka, Tr~ru. Eat. 800. Lond., 
1895, p. 485, n. 49; Papilw otdanto ~~er ( ~ c  Liinreoa), Pap. Ex., vol. i, p. 139, 
pl. l m i v ,  figs. E, F (1776); Hamadryw deeora caUirori Hlbner, Earmnl. Ex. Sohmett. 
(1806-16); PyraPMir callirhoZ [sic], Moore, Hornfield and Moom, Oat. Lep. M ~ I L  
E. I. O., vol. i, p. 188, n. 879 (1857); Vanessa wleomia, Godart, Bno. MRh., vol. ix, 
p. 820, n. 65 (1819). 

The larva of this butterfly in Ceylon feed8 on U r t k ,  and in the 
Weatern Himalayas on different nettles of the Natural Order Urtioacear. 

Papilio cardui, Linnmne, Byst. bTat. Ins., ed. x, vol. i, pt. 2, p. 476, n. 101 
(1758) ; P a ~ s s a  cardui, Walker, Tnme. Ent. 800. Lond., 1895, p. 457, n. 48 ; Moore, 
Imp. Ind., pol. iii, p. 10f (1899). 

The larva haa been recorded iu Ceylon to feed on ArtenrMiu, Natnr- 
a1 Order Cmpositas ; a t  Kandahar on different species of thistles ; a t  
Jntogh iu the Western H i m a l a p  on the common artichoke and on 
mallow; i n  the same region on nettles, but this is a doubtful food-plaut, 
on t h i n t l ~ ,  on Debregea&, Natural Order Urticaceda, and on Carduw, 
Natural Order C o m p s i t ~  ; in South Iudia oh Zorniu, Natural Order 
Leguminorraz, and on Blumea, Natural Order Uompomtas ; and at Lncknow 
on Ohaphalium, Natural Order Composite. 

Papdw lucim, Cramer, Pap. Er., vol. iv, p. 88, pl. oooxxx, fige. E, F, f m l a  
(1780); Bvmbrmthia lucina, Moore Lep. Ind., vol. iv, pp. 113, 114 (1906); Bymbran- 
thia hl(ppoclw laccina, Frnhatorfer, Bed. Ent. Zeitach., rol. xlr, p. 20 (1900) ; 9ym- 
brenthia khakna, Moore, Proo. Zool. 800. Lond., 1874, p. 569 ; Symbrmthia dmuka, 
Moore, Proc. Zool. 800. Lond., 1874, p. 670, pl. Ixvi, fig. 18, ma&; Symbrenthia 
hyppoellcs [sic], Walker [nee Oramer], TIWM. Ent. Boo. Lond., 1896, p. 468, n. 61. 

In  Sikkim the larva feeds on the atinging nettle Ch'rardinia sp., 
in the Werrtern Himalayas on nettles, Debreg-a sp., Natural Order 
urt- 

44. HYPOLIMNAS BOLINA, Linnms. 

Papilia bolina, Linnmoa, Byst. Nat. Ina., ed. X, pol. i, pt. 8, p. 479, n. 124 (1758) ; 
E y p o l i ~ o r  bdinu, Welter, T m e .  Ent. 800. Lond., 1886, p. 456, n. 89; Apatura 
balk, Moore, Lep. Ind., vol. iv, pp. 140, 144 (1900); Papilw iacinthu, D m y ,  
111. Ex. Inr., vol. ii, p. 36, pl. xxi, fige. 1, 2, j m k ,  (1773) ; Wymphalu jacinth, 
Weatwood, Donoran'o Ine. China, new edition, p. 68, pl. xxxvii, Q. 1, f e d  (1842). 

&. &rvose F. Mathew hae found the larva of H. hokoti ffeeding 
on &bla r h d j o l i a  Linn., and Bida retusa Linn., Natural Order Mal- 
v o w ,  dso  upon a Gonwluulua, Natural Order Conoolvulaceas, in the Bus- 
tralim region; in South India it feeds on Portulaca, Natnml Order 
Port-, Fleuy.a and Elotostema, both Natural Order Urticaeeae ; in 

J. 11. 3 
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Central India i t  hee been found on Boetellulrk, Natnral Order dean- 
thacem. 

4h1. HYPOLIMNAS MlSIPPU9, Linnseus. 

Papilio misippa, Linaaaaa, MUE. Ulr., p. 284, n. 83 (1764) ; Hypolimnas mirippw, 
Walker, Trans. Ent. 800. Lond., 1895, p. 466, n. 4Q; Apatura m i s i p ,  Moore, h p .  
Ind., rol. iv, pp. 146, 160 (1900). 

Mr. James J. Walker reporte having seen a male of thL species 
clwe to Kowloon in February. I have no other record of its oocnrrenoe 
in the colony. I do not know what form or forma of the female are found 
in Qhina, three forms, diocippuu, Cramer, akipoides, Butler, and inaria, 
Cramer, are known from India. In  India the larva feeds on Portulaca, 
Natural Order P o r t u h .  In  Ceylon it feeds on Abutilon and AbeE 
snoschus, Natural Order Malvacea. 

Papilio biblie, Drnry, Ill. Ex. Ina, vol. i, p. Q, pl. iv, @. 1, &a, rnala (1770); 
Cramer, Pap. Ex., rol. ii, p. 120, pl. olxxv, figs. A, B, male (1777); Osthoeicl biblu, 
Walker, Trens. Ent. 800. Lond., 1896, p. 461, n. 86 ; Moore, Lep. Ind., vol. iv, pp. 
186, 186 (1900). 

The larva in Hongkong feeds on Paassflora fatido, Linn., Natnral 
Order Pcrseifloreatl. In  India it feeds also on passion-flowers. 

47. ATDLLA PEALANTHA, Drury. 

Pupdio pholontha, Dmry, Ill. Ex. IM., vol. i, p. 41, pl. u i ,  fie. 1, 2 (1770) ; 
Atcllo phalontha, Mwm, Lep. Ind., vol. iv, p. 188 (1900); AtsWophahnta [ s i c ] ,  
Walker, Trans. Ent. Sw. Lond., 1896, p. 451, n. 25; Papilio cdumbitau, Oramer, 
Pap. Ex., vol. iii, p. 76, pl. oorxxviii, @. A, B (1779); vol. iv, p. 92, pl, owuxvii, 
figs. D, E (1781). 

In  Java the larva feeds on Izora, Natnral Order Rubiaceas ; in  Ceylon 
and on Flacourtia, Natural Order Bizinem; on Balk, Natnral Order 
Balkinem, in India and the Isle of RBnnion off the coast of Africa on the 
former genus of plants. 

Papilio erymanthw, Drary, Ill. Ex. Ins., 701.1, p. 29, pl. xv, fig. 8, 4 (1770) ; 
Cramer, Pap. Ex., vol. iii, p. 77, ooxxxviii, fige. F, O (1779) ; A-ie srymanthu, 
Westwood, Donovan's IM. China, new edition, p. 64, pl. x u v ,  fig. 1 (1842) ; Oupk 
srymanthw, Walker, T ~ M .  Ent. 800. Lond., 1895, p. 461, n. 24; Frahstorfer, Berl. 
Ent. Zeitech., vol. xlii, p. 336 (1897) ; Stet. Ent. Zeit., rol. 1., p. 844 (1899) ; 
Moore, h p ,  Ind., vol. ir, pp. a06, 208 (1900). 

Mr. James J. Walker has bred the larva in Hongkong on Blochi- 
dion erioccrrpum, Champ., Natural Order Eupirotbiam~ ; in South India 
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the larva haa been found on a speoiee of willow, and on Flacouttia, 
Natural Order B ~ * n e a .  

4. CIRRHOCHROA MITHILA, Moore. 

Cirrochroamithila, Moore, Prw. Zool. 800. Loud., 1872, p. 658; Oiwhochroa 
mithila, Walker, Trans. Ent. 800. Lond., 1896, p. 465, n. 38 ; Ciwochrw rotunda& 
BnUer, Tnma. Linn. 80c. Lond., Zoologp, sewnd wries, vol. i, p. 5 4 ,  n. 4 (1877). 

Thia butterfly haa never been bred. 

50s. C~RRHOCHBOA SATELLITA, Butler. 

Ciwhochrw aatallita, Butler, Cist. Ent., rol. i, p. 0 (1889); Walker, T m s .  
Ent. Boo. Loud., 1895, p. 455, n. 37 ; Cirrochroa satsllitrr [sic], Mom, Lep. fPd., V O ~ .  

iv, p. 223 (1900). 

The trmaformations of this buttedy am unknown. 

51,. AEGYNNI~ CEILDRENI, Gray. 

Argynnw chddreni, Gray, 2001. Mieo., vol. i, p. 33 (1831) ; Walker, Trans. Ent. 
h. Loud., 1895, p. %6, n. 412 ; m a s  childreni, Moore, Lep. Ind., rol. iv, p. 229(1900). 

This h e  buttefly has never been bred. 

P@io hypwrbius, Linnmos, Cent. Ina., p. 25 (1763) ; Pafn'lh nipha, Linnmur 
Sysf. Net. Ine., ed. xii, vol. i, pt. 2, p. 785, n. a08 (1767) ; Drary, nl. Ex. Ins., vol . 
i, p. 12, pl. vi, fig. 1, la,femole (1770) ; C~smer,,Pap. Ex., rol. i, p. 21, pl. xir., figs. 
D, El d; B, C, jemcrle (1775) ; Argynnie niphe, Walker, Trans. Ent. Sw. Lond., 
1896, p. 455, n. 41 ; Acidolia hyprbiue, Moore, Lep. Iud., vol. ir, pp. 284,235 (1900) ; 
Papi lw argynnis, Dmry, Ill. Ex. Ine., vol. i, p. 13, pl. vi, figs. 2, 2a, male (1770). 

The larva of this interesting butterfly feeds on violeta and panaiee, 
VioZa, Natural Order Violaceas. 

53. ER~OLIS ARIADNE, Johanssen. 

Papilw a*Mdne, Johanmen, Ammn. Aoad., vol. ri, p. 407 (1764) ; Bgolis a r i a d ~ ,  
Walker, Trans. Ent. Soo. Lond., 1896, p. 451, n. 23 ; Moore, Lep. Ind., rol. v, pp. 18, 
19 (1901). 

The larva in India fee& on Tragia, Natural Order Euphorbiaceas. 

Family RIODINIDB. 

Subfamily NEMEOBIIHB. 

54. Zsm~aos FLEQYAS, Crramer. 

Papilia pegyas, Cramer, Pap. Ex., vol. iii, p. 158, pl. colxxx, figs. E, F, ma& 
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(1180) ; Bmww&gyan, Walker, T m e .  Ent. 800. Lond, 1896, p. %9, n. 64; PapiZio 
allica, Fabricins, Mant. Ins., vol. ii, p. 62, n. 610 (1787) ; Zaeroa phls~yan indicw, 
Brnhetorfer, Borl. Ent. Zeitsch., vol. xlii, p. a33 (1897) ; Zemeron confuciuu, Kirby 
(nsc. Moore), The Entomologiet, vol. xxxii, p. 31 (1899). 

Papiliofigyar was originally described from China, i.e., Southern 
China, probably from the Canton region in which Hongkong is situated, 
as this is the r e ~ i o n  from which all the old writers reoeived all the 
species from China whioh they desoribed. Mr. Frmhstorfer donbta 
Cramer's locality and records 2. "phhgyas " from East and West Java 
only. He names the North Indian form 2. phkgyas indicw, but Indinn 
specimen8 are identical with thoee from Chins. Mr. Kirby records 
8. oonfuciue, Moore, from Hongkong, a species originally described from 
the ~sYdnd of Hainhn off the coast of China. Whether this epecies is 
a good one or not I am -able to say, 811 I posaess no butterflies from 
Hainan. Dr. Holland says that i t  is a good species. In India the 
larva feeds on M a w ,  Natoral Order Myrineas. 

Papilio echeriun, Stall, Cmmer'e Pap. Ex., Bnppl., vol. v, p. l a ,  pL xui, fie. 
1, lA, male; 18, sands (1790); A&ra echoriw, Walker, Tnnr. But. Boo. Lond., 
1896, p. 459, n. 66; Papilio odin, Fabrioins, Ent. Byst., rol, iii, pt. 1, p. 66, n. 176 
(1798) ; L y m u  senodke, Hiibner, Ven. bek. Sohmett., p. 88, n. 174 (1816). 

I have not included in the synonymy given above the Papilio corio- 
&nun of Fabricins, ~e it wee described from " The Indies," and is said 
to  have a oommon [on both wings] ferruginons band, which does not 
apply to ttie present species. Dr. Bntler esys it is well fignred in the 
unpublished "Icones " of Mr. Jones, a book not available in Calonth. 
The larva of the closely-allied A. f~aterna, Moore, in S o n t h m ~  India 
on Etltbelia and Ardisia, Natural Order Mysinem; in Ceylon A. p n o s a ,  
Moore, feeds on Ardisio of the Bame Natural Order. 

Family LYOiENIDB. 

56. GERYDUS CHINENSIS, Felder. 

Milstlur chinanis, Felder, Verh. eoo1.-bot. Geaellnoh. Wien, vol. xii, p 488, n. 
146 (1862); h i m  Nov., Lep., vol. ii, p. 284, n. 864, pl. uxv, flp. 86, 86, female 
(1865) ; (fesydua chinewis, Walker, Trane. Ent. SW. Lond., 1896, p. 460, n. 67. 

The transformatione of no speciee of Qerydun is known. 

57. NEOPITE ECOPB ZALMORA, Butler. 

Pithopa ralmma, Bntler, Cat. Fab. Lep. B. M., p 161 (1869); Naopithccop. 
ralmom, Walker, Trbns. Enk. 800. Land., 1896, p 460, IL 68. 
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The larva of this little bnttertly fee& on Qlycosmw, Natural Order 
Rutacea, in Sonth India. 

Papilio lajw, Cmmer, Pap. Ex., vol. iv, p. 68, pl. oooxix, 8ga. D, 1, female 
(1780); Lye- laiur, Bntler, Cat. Pab. Lep. B. M., p. 171, n. 19 (1869) ; Ohiladss 
loiw, Walker, Trons. Ent. Sw. Lond., 1895, p. 461, n. 68 ; Heyeria cajus, Fabrioiun, 
Ent. Syst., vol. iii, pt. 1, p. 996, n. 1% (1703) j L y m  eajus, Wallengre~~, Kongl. 
Svenska Fregatten Engeniee, Zoologi, pt. 1, p. 866, n. l a  (1861) ; Plabeiw leueofor- 
eiotw, Bober, Iris, vol. i, p. 69, pl. iv, fig. 82, mak, wet-newon form (1886). 

In India  the larva feeds on Citrur, Natural Order  Rutam. 

59. ZIZOBA YAHA, Kollar. 

Lycerna maha, Kollar, Hiigel'e Keeohmir, roL iv, pt. 2, p. 422, n. 9 (1844); 
Zima mohq Walker, Tram. Bnt. Boo. Lond., 1896, p. 480, n. 80; L y m  bohemanni, 
Wallengren, Wien, Ent. Yonebb., vol. iv, p. 07, n. 16 (1860); Kong. BvensLe 
B q p t t e n  Engenies, Zwlogi, pt. 1, p. 865, n. 11 (1861) ; Lycceno wgia, Elwes, Prm. 
Zwl. Boo. Lond., p. 888, 1881) ; Plebeius a l b o d e u s ,  ROber, Iris, vol. i, p. 69, pl. iv, 
fig. 7, mole (1886). 

Dr. A. G. Bntler in Proc. Zool. Soc. Lond., 1900, p. 107, n. 3, pl. 
xi, figs. 5, 6, male, gives Lycama opalina, Ponjade, with L. marginata, 

Ponjade, and Pldeiuo a l b o c a ~ r u ~  [sic], Riiber, from Burma, Tibet and 
China as distinct from Lycama maha, Kollar, with Yolyammatua ohandah, 
Moore, and  Zimra oma, Swinboe, from Western India, occurring i n  t h e  
Lower Himalayaa to Madraa [?Bombay] ; he aliso keeps distinct the 
Lyma diluta of Eelder, with Lycastra squolida, Bntler, from t h e  Eastern 
Himalayas sonthwarde t o  Ganjam in t h e  Madraa Presidency. The 
latter species was originally desoribed from Cscher, so the province of 
Aaaam mas t  be added to the region of Zizsm dilwto. I am unable to 
follow Dr. Butler  in h i s  division of the wide-ranging 2. maha into 

three geographical racee. No hard and fast  geographical line csn  be 
drawn between them, 2. maAa oacnrring from Kanhmir at leest (and 
probably still fur ther  to the west)  on  t h e  west to Hongkong on  the east. 
I n  Calcutta the larva feeds on Ozcl2is, Natnral Order Qepaniacea. 

60. ZIZERA OTIS, Fabricins. 

Papilio otis, Fabrioins, Mant. Ins., vol. i i ,  p. 78, n. 689 (1787); mica, 
Felder,Verh. ml.-bot. GleeeUeoh. Wien, rol. xii, p. 487, n. 1% (1863) ; Polycrmmatw 
wngra, Moore, Proo. Zool. Soo. Lond., 1886, p. 772, pl. xli, 6g. 8, mok; Zisera sanpra, 
Walker, Tram. Ent, 800. Lond., 1896, p. 460, n. 69. 

Dr. A. G. Bntler  i n  Proa Zool. Sm. Lond., 1900, p. 111, retains 
Lyemna indiea, Murray, described from Allaliabad in thc  North-Western 
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Provinces, b u t  which Dr. Butler restricts to Central and South I n d i a  
a n d  Ceylon, aa distinct from Papilio otis. I have nothing to add to my 
note i n  Journ. A. S. B., vol. xlvi, pt. 2, p. 611 (1897) with regard to 
these two supposed distinct species. I n  Calcutta t h e  larva feeds o n  
A l y ~ a ~ s ,  Natnral Order Leguminosas; i n  South  India  on Z m k ,  
Natnral  Order Legurninom. 

61. EVERES AROIADES, Pallse. 

Papilw argiadss, Pallaa, Beine, vol. i, app., p. 472, n. 66 (1771); Lyucncr argiodr 
Walker, TAUB. Ent. 800. Lond., 1895, p. 461, n. 61. 

T h e  larva i n  South India  feeds on Uylbta, Natural Order Zegu- 
minosdtl. 

62. NACADUBA ATEATA, Horsfield. 

Lyueno atrahtr, Horsfield, Oat. Lep. 1. I. Co., p. 78, n. 18 (1828). . 
I n  Ceylon the  larva feeds on Vateria, Natural  Order Dipterocarpem ; 

in South India  on Wagatea, Natural  Order Leguminosas; and  on E m -  
belia and  ardisia, both Natnral  Order Hyrsineas. ' 

63. JAMIDES SIWA, Kheil. 

Plebeills siraha, Kheil, Rhop. Nise., p. 30, n. 91, pl. r, fig. 35, male (1884) ; J. 
bachw, par., Diatant, Rhop. Malay., p. 322, n. 1,pl. xxi, figs. 19, male ; 16, fenuzk (lb84). 

T h e  larva of this  butterfly hse  never been found, hnt  t h e  allied 
J .  bachus, Cramer, in South India  feeds on Butea, Pongamia a n d  Xylia, 
a l l  of the  Natural Order Leguminorras. 

6-4'. LAMPIDES CELEHO, Cramer. 

PapiZio c e h ,  Cramer, Pap. Ex., vol. i, p. 61, pl. xxxi, figs. C, D, mab (1775); 
Hespcrio alianlls, Fabricine, Ent. Byst., vol. iii, pt. 1, p. 280, n. 79 (1793); Lanrprdcn 
zlianuo [sic], Walker, Trans. Ent. 800. Lonb, 1895, p. 461, n. 64. 

I n  J a v a  t h e  larva feeds on Butea, Natural Order Legurninom ; in 
Calcutta on H y w ,  Natnral  Order Msliaceas; a n d  on Pongamia, 
Natural  Order Legurninom; in South India  on Abrus, Pongamiu a n d  
Baraca, a l l  Natural Order Leguminosas. 

He& strabo, Fabricins, Ent. Syat., vol. iii, pt. 1, p. 287, n. 101 (1798); 
Catachryrope [ric] sheabo, Walker, Trans. Ent. Soo. Lond., 1895, p. 468, n. 66. 

The  larva i n  Orissa feeds on Dolichos, Natural Order Legrcminosas ; 
and  i n  South Tndia on Schleichera, Natnral Order Sapindoreas, and o n  
Ougeinia and Cylista, Natnral Order Legrcminosas. 



1902.1 L. de Nidville--Bulte$ies of Hongkong in Southem China. 23 

66. CATOCHRT~OP~ csEJns, Fabriciue. 

Hewpsria &w, Fabrioiae, Ent. Syet., Snppl., p. 430, n. 100-101 (1798). 

Dr, A. Q. Butler  i n  " T h e  Entomologist," vol. xxxiii, p. 1 (1900), 
mejus in Enchyuope, which hae the  eyes smooth, and  strabo in 

aatoehrysope, as it haa t h e  eyea hairy. T h e  larva i n  Calcut ta  feeds on  
Phaseolw, in  Orirsea on D o l i c b ,  and  i n  South India  on Ougeinia a n d  

Cyl i s ta411  Natnral  Order Legurninom. 

67. POLYOMMATU~ BQTICU~, Linnmus. 

popilio botieus, Linnmns, Syet. Net. Inn., ed. xii, vol. i, pt. 2, p. 789, n. 226 
(1767); Jycana botico, Walker, Trans. Ent. 800. Lond., 1896, p. 461, n. 62. 

T h e  larva in Calcutta feeds on Orotakrria ; in South Ind ia  on Batea 
and  oajanue; i n  Europe on Uolutea ; a n d  in South  Africa on Urotulurp'a ; 
and in the Hawaiian Islands on Melilotus-all Natural Order Legu- 

mi nos^, 
68. IRAOTA TIMOLEON, Stoll. 

popilia timokon, Stoll, Suppl. Cramer, Pap. Ex., vol. v, p. 146, pl. nxi i ,  figs. 
4 4D, f m l e  (1780); Dsudoris (Iraota) timoleon, Walker, Tram. Ent. Soo. Lond., 
1896, p. 463, n. 72; Heepsricr maeeaas, Fabriciue, Ent. Syet., vol. iii, pt. 1, p. 271, 
n. 6 (1798); Theela ma?cenas, Westwood, Donovan'e Ina. China, new edition, p. 70, 

fig. 2, male (1842); Dwdori0 (Iraota) w e n a s ,  Walker, Trans. Ent. Soo. 
 LOU^., 1896, p. 469, n. 78. 

The larva i n  S o u t t ~  India  feeds on three species of Ficus, Natural 
Order Urticaeeatl ; i n  Ceylon it feeds on t h e  same plente. 

69. CUEETIS ACUTA, Moore. 

Cureth acutn, Moore, Ann. and Mag. of Nat. Hid., fourth eeriee, ool. xx, 
p. M) (1877); Walker, Trane. Ent. 800. Lond., 1895, p. 469, n. 56. 

The  larva of th i s  b u t b d y  haa never been found, b u t  closely-allied 

epec ia  in Calcutta feed on Hynea, Natnral Order Neliaeem, on Ponga- 
ntia and Derrie, Natnral Order Leguminosm; and  i n  South Ind ia  on 

Abrus, PongamM, D&, Wagatea end  Xylia+ll Natural  Order Legu- 
minoostl. 

70. ILERDA PH(ENICOPARYPHUS, Holland. 

~ k t - d a ~ h i e q a r y p h w ,  Holland, Trane. Amer. Ent. Boo., vol. xir, p. 120, n. 
62, pl. ii, fig. 1, mak (1877). 

This b u t t e d y  haa never been bred. 
4 

71. CAMENA DEVA, Moore. 

Amblypodia dem, Moore, Hornfield and Moore, Cat. Lep. Mw. E. I. C., vol. i, p. 
46, n. 74 (1067). 

The larva in India  feeds on Loranthus Natural Order Loranthces.  
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Amblypodia lohita, Hornfield, Cat. Lep. E. I. Co., p. 108, n. 88 (1888); Aphnaw 
wbrirrw, Walker, Tram. Ent. Soo. Lond., 1896, p. 462, n. 66. 

I n  South India  the larva feeds on Zicyphw, Natural Order  Rhamruar, 
Wagatea and  Xylia, Natural  Order lieguminom, Tsnnincrlia, Natural 
Order Uornbretacaa, P d i u r n ,  Natural  Order Myrtamm, Lagerrtrannia, 
Natural Order Lythraceas, Argyreio, Natural  Order  U o n v o 2 v u h  a n d  
Diosuwea, Natural Older Dioscoreaceas; and in Ceylon in plants of the 
N a t d  Order  Oonoolvutaceas. 

Hesperia eipptw, Fabricioe, Ent. Byat., Snppl., rol. v, p. 429, n. 48-44 (1798) ; 
Tajuria lapinus, Walker, Trans. Ent. 800. Lond., 1895, p. 462, n. 67. 

I n  J a v a  and  South India  t h e  larva of this  buttartly feeds on Loran- 

thus, Natural  Order Loranthaceas. 

74. TAJURIA JANGALA, Horsfield. 

Amblypodia jangalo, Horefield, Cat. Lep. E. I. Co., p. 118, n. 4 (1899); Bithon 
jangcqala, Walker, Trans. Ent. BOO. Load., 1895, p. 562, n. 68. 

This  species has never been bred. 

Papilw erya, Linnmoa, Mant. Plant., p. 637 (1771); Deudorim ( L e k a )  erys ,  
Walker, Trans. Ent. Sw. Lond., 1896, p. 462, n. 69. 

I n  British Bhutan  i n  North-EasternIndia the larva of this butterfly 
 ha^ been found feeding on the f ru i t  of the  wild pomegranate (? k n d i a )  
Natural Order Rubiacea) . 

76. DEUDORIX EPIJARBAS, Moore. 

Dipan epijarbar, Moore, Hornfield and Moore, Cat. Lep. Mns. E. I. Co., vol. i, 
p. 32, n. 40 (1867); Walker, Trane. Ent. 800. Lond., 1896, p. 463, n. 71. 

T h e  larva i n  t h e  Western Himalayas feeds on the frui t  of t h e  pome- 
granate, Puniccr Qracatw~r, Linn., Natnral Order Lythracenr, and  on t b e  
f ru i t  of t h e  horse-chestnut, dFsculua i d i c a ,  Colehr., Natural  Order 
Sapindacea; in South India  on the pode of Oonnarua Ritchisi, Hook. f., 
Natural Order Unnnaracsde. 

77. RAPALA ~ C H I ~ T A C E A ,  Moore. 
Deudorb schietoura, Moore, Proo. Zool. Soo. Loud., 1879, p. 140. 

I n  Calcutta the larva feeds on Antideema, Natural Order Eupbr-  
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biacece; in the Western Himalayas on Spirma, Natural Order fiaaceas ; 
i r ~  South India on Acacia, Natnral Order Leguminocra aud Quispualw, 
Natural Order Combretaceas. 

78+. RAPALA VARUNA, Horsfield. 

Theelo varuna, Hornfield, Cat. Lep. Mna. E. I. Co., p. 91, n. e4 (1839); D e u d d o  
orssis, Bewitnon, Ill. D i m .  Lep., p. 23, n. 10 (1868) ; Deudoria (Rapla) orwu, 
Walker, l h n s .  Ent. 800. Lond., 1895, p. 468, n. 70. 

The larva in South India feede on Zizyphus, Natural Order Rkalta- 
e m ,  Xylia,  Natnral Order Leguminosas and Quisqualis, Natnral Order 
C u m b r e t u w .  

Family PAPILIONIDB. 

Subfamily PIERINL. 

79. DELIAS HIERTE, Hiibner. 

Daliaa hierb, Hiibner, Zntr. Ex. Sohmett., figa. 77,78, male (1818); Nitia, Iriq 
vol. vi, p. 107, n. 38 (1893); Walker, Trane. Ent. 800. Lond., 1895, p. 464, n. 76. 

This species has never been bred, but the larve will almost cer- 
tainly be found on Lwanthus, Natural Order Loranthaceas. 

80. DELIAS AQLAIA, Lin1183~8. 

Fapilio aglaia, Linnmue, Syet. Nat. Ins., ed. x, vol. i, pt. 8, p. M5,  n. 44 
(1768) ; Dsiiae aglaia, Butler, Ann. and Mag. of Nat. Hist., sixth series, vol. xx, p. 
162, n. 78 (1897); Papilio lmsithol, Linnmoe, Byst. Nat. Ine., ed. xii, vol. i, pt. 2, p. 
755, n. 53 (1767) ; Pi& pasithoe, Westwood, Donovan'e Ins. China, new edition. 
p. 59, pl. xxx, fig. 2, 2a, male (1842); Deliar pasithoi.', Walker, Trat ia.  Ent. Boo. 
Lond., 1895, p. 463, n. 74 ; Papilio dime,  Drury, Ill. Ex. Ins., vol. ii, pl. viii, fig#. 
8, 4, mule (1773) ; Papilw prsenna, Cramer, Pap. Ex., vol. i, p. 68, pl. xliii, 5 0 .  
D, E, male (1776). 

Larva probably feeds on Loranthus. 

81. CATOPSILIA CROCALB, Cramer. 

Papilw croeale, Crarner, Pap. Ex., vol. i ,  p. 87, pl. lv, figs. C, D, female (1776) ; 
Catopsilia crocale, Laeoh. BntL. from China, Japan, and Corea, p. 424 (1893); 
Walker, Trans. Eut. 800. Lond., 1896, p. 464, n. 79; Papilio ca t i lk ,  Cmmer, Pap. 
Ex., vol. iii, p. 63, pl. ccxxix, figs. D, E, jenrale (1779); C a 4 8 i l i a  catilla, Walker, 
Tram. Eat. 900. Lond., 1893, p. 484, n. 78.. 

The larva in India feeds on various epecies of Cami, Natnral Order 
Leguminosas. 

Mr. James J. Walker keepe these two speuies distinot, and hae revemed the 
referenoem to them ; moreover one of bin dates is incorreot. 

J. rr .  4 
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Papilw m a n t h e ,  Linnms, 8yat. Nat. Ins., ed. x, vol. i, pt, 2, p. 469, n. 66 
(1758); Coliar phyranthe, Weatwood, Donovan's Ins., China, new edition, p. 61, 
pl. xxxi, fig. 1, male (1842); Pcvpilw chsyeeis, Drnry, Ill. Ex. Ent., vol. i, p. 24, pl. 
xii, 5ga. 3, 4, mole (1773); Catupsilia chryseiu, Walker, Trana. Ent. 800. Lnnd., 
1896, p. 464, n. 77. 

The larva of this butterfly in India feeds on C a s k ,  Natural Order 
Leguminosm. 

83*. TBRIAS LrsYratr, Fabricins. 

Papi140 libythea, Fabrioins, Ent. 8yd., Snppl., vol. v, p. 427, n. 698, 199 (1798); 
Teriae libuthea, Butler, Ann. and Mag. of Nat. Hid., seventh wries, vol. i, p. 68. 
n. 3 (1898) ; Terias brigitta, Walker (nee Crerner), Trans. Ent.~ 800. Lond., 1896, p, 
466, n. 83. 

In  South India the larva of this butterfly feeds on CmsM, N a t u d  
Order Leguminossl?. 

84*. T L R I A ~  SUBFEBVENS, Butler. 

T e r k  eubfmum, Butler, Ann. and Mag. of Nat. Hist., Mth eeries, vol. xi, 
p. 278 (1883); seventh aeriea, rol. i, p. 65, n. 24 (1808); Terias bFta, Walker (r& 

Boisdnvnl), Trans. Ent. Soc. hod . ,  1895, p. 466, n. 82. 

This species has been bred in Japan on C h .  Natural Order 
Leguminosas. 

85. TERIAS BECABP, Linnsus. 

Papin'lio hecabe, Linnaeus, Syst. Net. Ins., ed. x, vol. i, pt. 2, p. 470, n. 74 (1768); 
Terias hecabe, Walker, Trans. Ent. Sm. Lond., 1895, p. 464, n. 80; Butler, Ann. and 
Mag. of Nnt., Hist., seventh seriw, vol. i, p. 69, n. 36 (1898) ; Teriaa acmone, Felder, 
Wien. Ent. Monatsb., vol. vi, p. 23, n. 7 (1862); Butler, Ann. m d  Mag. of Nnt. Hiet., 
aeventh series, vol. i, p. 69, n. 36 (1898) ; T e r h  mandarins, de l'Ona, Cat. Up. 
Jap., p. 18, n. 23 (1869) ; Walker, Trana. Ent. Sm. Lond., 1895, p. 465, n. 81. 

Dr. A. (3. Butler in his latest revision of the Kenus records both 
T. anemone, Felder, and T. hecabe, Linnrens, from Hongkong. Had he 
seen these common insects in life and noted the marvellous seasonel 
changes which takes place in them 1 do not think he would have wasted 
time in trying to make two distinct species out of them, each with 
wet-season, intergrade or intermediate, and dry-season forws. The 
larva in India hae been recorded to feed on a great variety of plants 
of the Natural Order Lsguminosas, such 8e 8esbania, B#chynomsne, 
Cassia and Albizzia. 

86. DEBCAS VEBHUELLI, van der Hoeven. 

Cdios uerhwlli, van der Hoeven, Tijdwb. voor Not. Clench. en Phys., vol. r. 
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p. 341, n. 3, pl. vii, fie. Sa, Sb, female (1839) ; D m a s  verhuslli, de Nidville, Ann. 
and Mag. of Nat. Hist ,  seventh series, vol. ii, p. 480, n. 1 (1898). 

The larva and pupa of this species are unknown. 

Dsrcas s h t e h l y i ,  de Nio6ville, Ann. and Mag. of Nat. Hist., seventh aeriee, 
vol. ii, p. 481, n. 2 (1898). 

The transformations of this genus are quite nnknown. 

88. Ixrrs PYRINE, Linnmne. 

Papilw w a s ,  Linnmu~, Yns. Ulr., p. 241, n. 60 (1764) ; Izias pyrene, Walker, 
Trcrns. Ent. Sm. London, 1895, p. 467, n. 89; Pwris (Thenticas) mrme, Westwood, 
Donovan's Ins., Chins, new edition, p. 81, pl. xxxi, fig. 2, nrak (1842);  Papilia 
en*, Dmry, Ill. Ex. Ins., vol. i. p. 11, and Index (two places), pl. v, figs. 2, 20, 
mole (1770);  Iliad &pp8 (s ic  !), Butler, Am. and Mng. of Nat. Hist., seventh 
series, vol. i, p. 136, n. 11 (1898) ; Papilio s n i p  (snippa in one place in text), 
Cramer, Pap. Ex., vol. ii, p. 13, pl. or, figs. 0, D, female (1777); vol. iii, p. 63, 
pl. ooxrix, 5ga. B, 0, f m l e  (1779).  

The larva in India feeds on Capparia, Natural Order Oapparidesa. 

Papilio glaucippe, Linnmus, Syst. Nht. Inn., ed. x, vol. i, pt. 8, p. 469, n. 65 
(1768); Drnry, Ill. Ex. Ins., vol. i ,  p. 20, pl. x, figs. 8, 4, male (1773) ;  Hsbonzoia 
g l u k p p e ,  Walker, Trans. Ent. Boo. Lond., 1895, p. 487, n. 90; Ritse, Zool. Jahr., 
vol. xi, p. 259 (1898); Fruhntorfer, Berl. Ent. Zeitaah., vol. xliii, p. 174 (1898) ; 
Butler, Ann, and wag. of Nat. Hint., seventh seriea, vol. i, p. 290, n. 1 (1898) ; 
P k u  (Iphiaa) glMccippa, Westwood, Donovan's Ins., China, new edition, p. 60, 
pl. xxri, Iig. 1, mok (1842). 

The larva of the allied H. australis, Bntler, in South India feed8 
on Cratarw and Capparig, both of the Netnral Order cap par rile^. 

go*. PRIONI~R~S CLEMANTHE, Donbleday. 

Piaris c ~ n t h s ,  Doubleday, Ann. and Mag. of Net. Hiet., first series, vol. xvii, 
p. 23 (1846); Prianeria c h n t h r ,  Walker, Trans. Ent. Boo. Lond., 1895, p. 464, n. 7 6 .  

The larvsa of allied species of this genus in India feed on Cappares. 
Natnral Order C a p p a d e a .  

91*. APPIAS ALBINA, Boiadnval. 

P~ allha, Boiadnvsl, Sp. Qen., vol. i, p. 480, n. 62 (1836) ; Tachyria (a*) 
albima, Walker, Tram. Ent. 800. Lond., 1895, p. 487, n. 88. 

The larva in Soutk India feeds on Hemicyclia. Natural Order 
aawa. Bqhosb  ' 
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92. HUPHINA NURISSA, Fabricins. 

Ptrpilio nerissa, Fabricinn, Byst. Ent., p. 471, n. 125 (1775) ; Pieris (Huphina) 
nerissa, Walker, Trana. Ent. Soo. Lond., 1895, p. 466, n. 85; Hwphina w i s s a ,  
Rutler, Ann. and Mag. of Nat. Hist., seventh neriea, vol. iii, p. 212, n. 53 (1899); 
Papilio arnnsone, Ckamer, Pap. Ex., vol. 1, p. 68, pl, xliv, fig. A, male (1776); Papilio 
coronis, Cramer, Pap. Ex., vol. 1, p. 69, pl. xliv, figa. B, C, female (1776) ; Huphina 
pallida, Swinhoe, Pros. Zocl. Boo. Lond., 1886, p. 137, q. 103; Pieris ( H u p h h )  
pallida, Walker, Trans. Ent. Boc. Lond., 1895, p. 486, n. 86. 

The larva in India feeds on Capparis, Natural Order Cnpptzn'dae. 

93+. HUPHINA ASPASIA, Stoll. 

Papilio aspasia, Btoll, Suppl. Cramer, Pap. Ex., p. 148, pl. xxxiii, fip. 3, ?k, 
male (1780) ; Pieris (Hupina) a+, Walker, Trana. Ent. Soa. Lond., 1896, p. 466, 
n. 87; Hwphi~ta olga, Butler, Ann. and Mag. of Nat. Hint., seventh neriee, POI. iii, 
p. 210, n. 43 (1899). 

Mr. Jamea J. Walker records a single specimen from Hongkong 
in the collection of the British Museum. True H. mpaaia, Stoll, appears 
to  be confined to the Molucaas, but the variety or low1 m e ,  Pontia olga, 
Eschscholtz, is extremely common in the Philippines, and a specimen 
may easily have been blown over to Hongkoeg from thence in a ty- 
phoon. I t  has apparently not bee11 bred, but like all Huphinaa t l ~ e  
larva probably feeds on capers, Natnral Order C a p p ~ i h .  

94. PIERIS CANIDIA, Sparrman. * 
Papilio canidia, Bparrman, Ammn. Acad., vol. vii, p. 604, note m (1768) ; P i d a  

canidia, Leech, Bntt. from China, Japan, and Corea, p. 456 (1893) ; Pisris (Gonoris) 
canidia, Wnlker, Trana. Ent. Boo. Land., 1895, p. 486, n. 84. 

The larva of this butterfly, which ia by far the commonest species 
in Hongkong, feeds on various species of B~assica, Natural Order Oruci- 
feras. 

Subfamily PAPILIONINA. 

Papilio aristolochia, Fabrioins, Synt. Ent., p. 443, n. 3 (1776) ; Rothechild, Nnv. 
Zwl., vol. ii, p. 245, n. 39 (1895) ; Walker, Trans. Ent. Boo. Lond., 1895, p, 488, n. 91. 

The lama in India feeds on Aristolochia, Natnral Order Aristolo- 
chiar~as. 

P~lpilio m l ~ t h t ~ ,  Linnmnn, Syat. Nat. Inn,  ed. xii, vol. i, pt. 2, p. 751, n. 84 
(1767); Walker, Tmnn. Ent. 800. Lond., 1896, p. 472, n. 104; Rothsohild, Nov. 
Zwl., vol, ii, p. 608 (1895); Papilio aanthus, Rothnohild, Nov. Zml., vol. ii, p. 278, 
n. 66 (1896). 
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In China and Japan the larva of this butterfly h w  been reoorded 
to feed on Zanthoqlum and B g l e ,  Natural Order Butaceas, and on 
Phellodendron. 

97. PAPILIO DEYOLIUB, Linnmns. 

Papilio demolew, Linnmns, Syst. Net. IM., ed. x, vol. i, pt. 2, p. 464, n. 35 
(1768) ; Westwood, Donovan'r Inn., Chica, new edition, p. 67, pl. xxviii, fig. 2, female 
(1842); Bothecbild, Nov. Zool., vol. ii, p. 279, n. 67 (1895); Papilio srithonitu 
Cmmer, Pap. Ex., vol. iii, p. 67, pl. ocxxxii, figa. A, B, male (1782) ; Walker, Rans .  
Ent. Boc. Lond., 1895, p. 470, n. 98; Papilio epius, Westwood, Donovan'r Ins., China, 
neiw edition, p. 66, pl. xroiii, fig. 1, mole (1842). 

The larva in-lndia feeds on Ruta, Cflycosmis, Mrrwaya, Citrtce and 
Bgle,  all Natnral Order Rutaceas, Psoraka, Natural Order Leguminosda, 
while the local race P. demoteus sthenelus, MacLeay, is said to feed on 
Balma, Natural Order Labiatte, New Guinea. 

98. PAPILIO HELENUS, Linnmns. 

Papilio helatue, Linnmns, Syst. Nat. Inn., ed. x, vol. i, pt. 8, p. 460, n. 4 (1758); 
Elwes, P m .  Zool. Sm. Lond., 1881, p. 873; Rothschild, NOV. Zool., 901. ii, p. 284, 
n. 72 (1895); Walker, Trans. Ent. Soo. Lond., 1896, pl. 469, n. 96. 

The larve in India feeds on ZanthoxyZum, Glycasmis and Citrus, 
Natural Order Rutacm. 

Papilio agenos, Linnaona, Syst. Nat. Ins., ed. X, vol. i, pt. 2, p. 460, n. 18 (1758) ; 
Weatwood, Donovan's Ina., China, new edition, p. 53, pl. xxiv, fig. 2, female, second 
form (1842); Walker, Trans. Ent. 800. Land., 1895, n. 469, n. 94 ; Papilio mcm- 
agenor, Rothechild, Nov. Bod., roL ii, p. 816 ( d )  (1895); Papilio -m, Leeoh, 
Butt. from China, Japan and Oorea, p. 644 (1893). 

The larva of this butterfly does not appear to have been fonnd in 
India, but it almost certainly feeds on plants of the anrngeaceona 
group, Natural Order Rrrtmeas. True P. memnon, Linnmns, i n  Snmatm 
feeds on Citrus. 

100. PAPILIO PROTENOR, Cramer. 

Papilio protmr ,  Cmmer, Pap. Ex., vol. i, p. 77, pl. xlix, figs. A, B, lnalc (1775) ; 
Weatwood, Donovan's Ins., China, new edition, p. 58, pl. xxvii, female (1842); 
Elww, Prw. Zool. Sm. Lond., 1881, p. 873, Leeoh, Butt. from China, Japan and 
C o w  p. 648 (1868) ; Rothechild, Nor. Zool., vol. ii, p. 331, n. 108 (1895); Walker, 
!hn.~. Ent. SW. Lond., 1895, p. 469, n. 95. 

The larva of thL butterfly in the Western Himalayas fee& on 
Zasthmy1m, Natural Order Rutueeas. 
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101. PAPUIO POLTTBS BOBPALIS, Felder. 

Papiliopdytar, var. botsalir, Felder, Wien. Ent. Monatab, vol. vi, p. 22, n. 2 
(1861) ; P.  polytsr boredie, Botbohild, Nov. Zool., vol. ii, p. 348 (b) (1895); PapiZio 
plytae, Walker, Treus. Ent. 800. Lond., 1895, p. 469, n. 97. 

Mr. James J. Walker records the' larva of this epecies in Hongkong 
feeding on orange, lime, and pnmilo (Oitruu, Natnral Order Rutaceas). 

Papilio panope, Linnmns, Byat. Nat. Ina., ed. x, vol, i, pt. 2, p. 479, n. 131 
(1768) ; Papilio lurlurato, Moore, Pm. Zool. &a. Lond., 1878, p. 697 ; Pa$w clytia 
panope, Linnmas, (8): ab. loe. aaturatlcs, Rothachild, Nov. Z-ool., vol. ii, p. 369 
(1896); Papilio clytia, Walker, Trans. Ent. 800. Lond., 1895, p. 470, n. 99. 

In Hongkong the larva has been found on Morindn umbelkrta, 

Natural Order R u b h ;  in South India a local race of this species 
feeds in the lsrvrl state on Cinnamomum, Abeodaphne and Lit-, 
Natural Order Laurineas; i n  the Weatelm Himalayas on Litmu; ill 

Calcutta on Antiario, Natnral O+er Urt icaw ; aud in  Bo~nbep on 
Tetranthera, Natural Order Laurineas; the latter genus being appar- 
ently a synonym of Liteasa 

103. PAPILIO EXANOR, Cramer. 

Papilio bianot, Cramer, Pap. Er., vol. ii, p. 10, pl. aiii, 5g. c (1775); Rothachild, 
Nov. Zwl., vol. ii, p. 378, n. 142 (1896) ; Walker, Trans, Ent. 8oc. Lond, 1895, p. 
468, n. 98. 

The food-plant of the larva of this butterfly does not appear to 
have been recorded. 

Papilio paria, Linnmna Syat. Nat. Ina., ed. x, rol. i, pt. 2, p. 469, n. 3 (1758); 
Weatwood, Donovan's Iua., China, new edition, p. 51, pl. xxii, figa. 1, 8, janats 
(1843) ; Walker, Trans. Ent. 800. Lond., 1896, p. 468, n. 92. 

The food-plant of the larva of this common butterfly is appmntly  
unknown. 

105. PAPILIO ANTIPEATBB, Cramer. 

Papilio antiphates, Cramer, Pap. Ex., V O ~ .  i, p. 113, pl. I d i ,  @. A, B, malr 
(1775) ; Bothaohild, NOV. Zool., vol. ii, p. 410, n. 170 (1806) ; Walker, -a. Ent. 
~ . L o n d . , 1 8 9 5 ,  p.471,n.lOO. 

I cannot find that the food-plant of this species has ken recorded, 
though Mynheer Piepers ha8 deecribed the transformatione of the local 
raoe Alcibiades, Fabriciue, in Java. . 
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I 
1 106. PAPILIO EURYPYLUS AX ION, Felder. 

Papilio amion, Felder, Verh. zoo1.-bot. Geaellaoh. Wien, rol. xiv, p. 896, n. 234, 
p. 850, n. 128 (186L) ; Papilio eurypylw a a k ,  Bothaohild, Nov. Zool., vol. ii, p. 438 
(hj (1896) ; Papilio eurypilw [sic !], Walker, Trans. Ent. 800. Lond., 1896, p. 471, 
n. 102. 

1 The larva a t  Balasore near Caloutta has been recorded to feed on 
Nichetia, Natnral Order Magnokas,  and Uvaria, Natnral Order Ano- 

I no-. In Calcutta I have bred it on Michelia, Natural Order Magnoliaceas, 
and on Polyalthaa, Natural Order Magnotiaceas; while the local race 

I 
yosun, Esper, feeds on Uno?~ and Succopetalum, Natnral Order anonacm 
in Sqntbern India. 

I 107. PAPILIO BARPBDON BEMIFA8CIATU8, Honrath. 
I 
I 

Papilio sarpedon, rar. semifasciotue, Honrath, Ent. Naoh., vol. xir, p. 161 (1888) ; 
p&ia garpadon semifasciotw, Bothsohild, Nor. Zoo\., rol. ii, p. rL12 ( b )  (1895); 
papilk aarpedon, Walker, 'hens. Ent. 800. Loud., 1896, p 4111, n. 101. 

Tile larva of different local reoee of P. sarpedon feed in Japan on 
Machilrm, Natnnrl Order hurineas; in the Western Himalayas on the 
same plant; and in Sonth India on ~~nnatnomum, Alseoduphne and 
a h a ,  all of the same Natural Order. 

Papilia agamemncm, Lion-, Syat. Nat. Ins., ed. X, vol, i, pt. 2, p. 462, n. 21 
(1758) ; Westwood, Donovan's Ins., China, new edition, p. 66, pl. xxvi, fig. 2, f e d 0  

(1&48) ; Rothaohild, Nov. Zool., vol. ii, p. 447, n. 198 (1895); Walker, Trans. Ent. 
Boa. Lond., 1896, p. 471, n. 101. 

The larva of this butterfly in Java and Celebes has been found on 
Anom, Natural Order Anonacea ; in the Philippine Isles ou Arclacarpucu, 
u-, and Mkhelia ; in Snmatra on Anona and Michelia ; and in India 
on u rn ,  Polyalthia, Anona, and 8acwpeta2uon-all Natural Order 

I 

A no naceas. 
109. LEPTO~IBCUE COBIUB, Fabricins. 

Pafilio &us, Fabrioins, Mant. Ins., vol. ii, p. 9, n. 71 (1787); Leptocircu8 
C w i ~ ,  Walker, Trans. Ent. 600. Lond., 18Q6, p. 472, n. 106. 

In October, 1892, on tbe Dannat Range, Central Tenssserin, Burma, 
I observed a female of the allied Leplm'rms mages, Zinken-Sammer, 
ovipositing on the nnderside of the leaves O F  a oreeper with compoand 
leaves, each leaf conekti~lg of throe leafleta, the IUigera bumnnGa of 
King, Natnral Order Contbetacm. The egg is sphelical, smooth, pale 
peen, almost transpsrent,, and of the usual papilionid form. Unfor- 
tullately I n . ~  not able to bleed tbe lerv*. 
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Family HESPERIIDB. 

110. TAQ~ADES ATTICUS, Fabricins. 

Heapria attimu, Fabriciae, Ent. Byat., vol. iii, pt. 1, p. 839, n. a88 (1793) ; 
Tagiades atticus, Walker, Trana.Ent. Sw. Lond., 1896, p.475, n. 119. 

In Southern India the l&a of this butterfly feeds on Dwscurea, 

Natnral Order Dioscoreaceae, and Srnih ,  Natural Order L i l i a c a .  

111. ODOBTOPTILUY ANOULATA, Felder. 

Pherygospdea angulata, Folder, Verh. xoo1.-bot. &sellsob. Wien, rol. xii, p. 488, 
n. 149 (1882) ; Achlyodsr, Sura, Moore, Prw. Zwl. 800. Lond., 1866, p. 786 ; Anti- 
gonus m a ,  Walker, Trans. Ent. Sm. Lond., 1895, p. 476, n. 120. 

. The larva in South India feeds on Albphylus  Cobbe, Blunm, Natural 
Order S a p i n h a .  

Caprona alida, de Nidville, J o m .  Bomb. Nat. Hist. Sw., vol. vi, p. 394, n. 37, 
pl. G, fig. 40, mals (1891 j. 

The transformations of this butterfly are unknown. 

113. CAPRONA E L W E S I ~ ,  Wataon. 

Capzona elwesii, Wataon, Jonrn. Bomb. Nut. Hist. Sw., vol. I, p. 674 (18%') ; 

Copona  syrichthw, oar., Elwes, Prffi. Zw1:Soc. Lond., 1892, p. 666, pl. xliii, fig. 2. 

The transformations of this butterfly are unknown. 

114. A~TICTOPTERUS OLIVASCENB, Moore. 

Astutoptmur oliuascens, Moore, Prm. Zwl. Sw. Lond., 1878, p. 692 ; Astuoptsrus 
[ s i c ! ]  oliuaseens, Walker, Trans. Ent. 800. Lond., 1895, p. 476, n. 124; Cyclopides 
chinensis, Leeoh, The Entomologist, vol. xxiii, p. 48 (1880) ; Steropr nubilus, 
Mabille, Bnll. Sw. Ent. Belg., vol. xxxv, p. lxiv (1891); Leeoh, Butt. from China 
Japan and Oorea, p. 630 (1893). 

This obscure skipper has never been bred. 

H e v i a  gremius, Fabricion, Rnt. Syst., a SnppL, vol. v, p. $33, n. 282-383 (1798); 
8~astrur gremius, Walker, Trans. Ent. Sw.  Lond., 1896, p. 474, n. 115. 

The larve in India feeds on the leaves of palms, Areca, Oasyota, 

Phmiz ,  Colamus, and Uows, Natnral Order Palmeas. 

116. IAMBRIX STELLIFER, Butler. 

Astictoptrrua stellifer, Butler, Trans. Linn. Sw. Lond., Zoology, mrjw, 
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vol. i, p. 555, n. 7 (1877); A s t i w p l m  [sic!] (Iambrye sic !) saleala, Walker, Trans. 
Ent. Sw. Lond., 1895, p. 476, n. 186. 

This  bnttertly hea never been bred, bu t  the closely-allied I. salsakc, 

Moore, i n  India  feeds on bamboos and  grasses, Natnral  Order Bsaminezz. 

117. TAUACTROC~BA ATROPUNCFATA, Watson. 
Taractrocera atropunctata, Wataon, Journ. Bomb. Nat. Hkt. BOO., vol. q p. 676, 

n. 275, pl. A, fig. 9, male (1897). 

Transformatious uuknown. 

118. HYAUOTI~J ADRA~TUB,  Cramer. 

Papilia adrantas. Cramer, Pap. Ex., vol. ir, p. 62, pl. cocxix, figs. B, G, mala 
(1780); HyatotM adrostw, Walker, Treua. Ent. Soc. Lond., 1895, p. 476, n. 122. 

The larva in  Snmat ra  feeds on Oakrmw, and  i n  India  on P k k  
and Ualamue, Natural Order Palmeas, and donbtless on other palms. 

119. MATAPA ABIA, Moore. 

Hewria arM, Moore, Hore6eld and Moore, Cat. Lap. Mns. E. I. O., vol. i, p. 254, 
n. 587 (1857) ; Matapa ariu, Walker, Trans. Ent. Sw. Lond., 1896, p. 473, n. 108. 

T h e  lnrva in India  feeds on the  leaves of bamboos, Bambwa, 

Dendrocalamus and Ochlandra, Natnral  Order Qrumitreas. 

Papilw thrua, Linnmus, Syst. Nat. Ins., ed. xii, vol. i, pb. 2, p. 794, n. 264, 
(1767); Erionoto thrae, Walker, Trans. Ent. Sw. Lond., 1895, p. 476, n. 121. 

Mr. James J. Walker  records the breeding oE this  large skipper at 
Hongkong on banana leaves. I n  India  also the larva feeds on species 

of MMQ, Natnral  Older 8ci taminw. 

121. N ~ T O C R Y ~ A  P E I ~ T E A M ~ L L I I ,  Boisdnval. 

Thymele f s i s t h a ~ l i i ,  Boisdnval, Voy I'astrolahe, Lep., p. 169, pl. iii, fig. 6 
(1852) ; Plcsiaeura alysos, Moore, Proo. Zool. Soo. Lond., 1865, p. 789 ; Notoctypto. 
alysos, Walker, Tmne. Ent. Sw. Lond., 1896, p. 473, n. 109. 

I n  the  Weetern Himalayaa the larva of this  bntterfiy feeds on 

Hedyehiurn, Natural  Order  Scitaminee; i n  Sonth India  i t  feeds on 
Ourcum, Hedychium, and Amomum, all Natnral Order 8cJcitaminee. 

122. UDASPES m ~ u s ,  Cramer. 

Papilio folun, Cmmer, Pap. Ex., vol. i, p. 118, pl. Ixxiv, Bg. F, femclls (1775) ; 
Udaspes folus, Walker, Tram. Ent. 8w. Lond., 1895, p. 176, n. 123. 

J.- 11. 5 
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The larvaof this speciea in India feeds on Curcumcr, E M & ,  
Hedychium, and Amomum-all Natural Order 8dtiamin.m. 

123. TELICOTA snrsuaar, Moore. 

Pomphih badwe, Moore, Proo. Zool. Sw. Lond., 1878, p. 091, pl. xlv, fig. 11, , 
mab ; 12, femals ; Tslicotcr bambusnr, Walker, T m  Ent. 800. Lond., 1895, p. 475, n. 116. 

The larva in India fee& on the leaves ,of bamboos, B a m h  and 
Ozyhaanthera, Natural Order Q r a m i w .  

Papilio augicu, Linnaew, S p t .  Net. Ins., ed. xii, vol. i, pt. 2, p. 7% n. 267 (1767); 
Tdicota ayiar,  Elwer and Edwud., Trsnr. Zwl. 800. Lond., vol. xiv, p 251 (1897). 

This epeaies does not appear to have been bred. M e a m  Elwes and 
Edwards record it from Hongkong, but i t  ia very diilionlt to ssy from 
examining the markings only whether any particular specimen of this 
group of the genna from Hongkong is T. barnbusas or T. a u g b ;  in mark- 
i l l g ~  the speaimene m m  to be intermediate. Those gentlemen appar- 
ently make out dif€erences between the two species in the  form of the 
olasp in the rndee, whioh from the figures given by them (1. c., pl. xxv, 
figs. 62, 62a, augias, and 63, barnbuem) seem to be sufficient to distiaguiah 
the males. 

125. PADRAOHA DAUA, Kollar. 

Herperia dnra, Kollar, Hogel's Ksclchmir, vol. iv, pt. 2, p. 466, n. 4 (1844) ; 
Telieota dam, Elwee and Edwarde, Trene. Zool. Sw. Lond., vol. xir, p. 255 (1897) ; 
Telicota msoides, Walker, Trane. Eut. Sw. Lond., 1896, p. 475, n. 117. 

The larva in South India feeds on Bambusa, Oxytenanthera, and 
Ochlandra, Natural Order Qramintw. 

126. HALPE CEYLONICA, Moore. 

Ha@ cclyloniea, Moore, Proo. Zool. Boo. Loud., 1878, p. 690, pl. xlv, fig. 9, male; 
Ha* -ei, Watson, Prm. Zwl. 800. Lond., 1898, p. 109; Walker, Tram. Ent. 
1900. Lond., 1896, p. 476, n. 118. 

In South Indib the larva feeds on Bambusa and Orytenanthera, 
Natnral Order Branzinede. 

127. BAosrs OCEIA, Hewitson. 

Hespcria -, Hnwiteon, h. Eeaperidm, p. 81, n. 22 (1868); B a o e  OC&, 

Walker, Trane. Ent. Sw. Loud., 1896, p. 478, n. 110. 

The larva in South India feeds on Bambuaa, Dendrocalanzus, and 
Ochlandra, Natural Order &amineas. 
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128. CHAPM MATHIAS, Fabrioins. 

Hesperia mathias, Fabrioins, Ent. Syst., Snppl., p. 433, n. 289-290 (1798); 
Chqpm mathias, Walker, Trans. Ent. Sw. Lond., 1896, p. 474 n. 118. 

The larva in Indirr, feeds on rice Orym sativa, Linn., and on graase& 
Natural Order Charnim~. 

ffmiloba meju~ta, Hurrioh-SoMer, Prodr. Syrt. Lep., vol. iii, p. 75, n. 44 
(1869); H e r n i a  narosa, Moore, Pmo. h l .  Sw. Lond., 1878, p. 687, pl, xlv, 5g. 
4 mals; Baorw narosa, Welker, Trans. Ent. Soo. Lond., 1896, p. 474, n. 111. 

The larva in South India baa been bred on Indian Corn o r  Maize, 
Zea Mays, L~M., and on coarse broad-leaved grasses, Natural Order 
Cfrarnine~. 

P-a asrammks, de NioBville, Journ. A. 8. B., vol. li, pt. 2, p. 66, n. 202 
(1SBa); Wood-Meson end de Nidville, J o m  A. 9. B., vol. 19, pt. 2, p. 382, n. 215, 
pl. xviii, Bga 5, Sa, male; pl. xvii, 5ge. 7, 7a, f m k  (1888); Baoris ~ ~ a m m m s ,  
Walker, Trsns. Ent. Sw. Lond., 1895, p. 474, n. 112. 

This speciea h& never been bred. 

131. PARNARA OUTTATUS, Bremer and Grey. 

Endumur guttotus, Bremer and Grey, Sohmett. N. China's, p. 10, n. 43 (1863): 
Parnasa guttntue, Walker, Tnms. Eat. Sw. Lond., 1896, p. 474 n. 114. 

The larva in India feeds on graeses and rice, Oyza, Natural Order 
Oraminem. 

132. PABNABA CONTIOUA, Mabille. 

Pamphila contigua, Mabille, Boll. Sm. Zool., Franm, vol. ii, p. 232, d r  (1877); 
Elwes and Edwards, Tram. Zool. 800. Lond., vol. xiv, p. 282 (1897). 

Thb butterfly haa never been bred. 

133. PABNARA PCLLUCIDA, M u m  y. 

Pamphila pcllucidu, Mnrray, Ent. Month. Mag., rol. xi, p. 172 (1876). 

Haa never been bred to my knowledge. 

134. PAU~?AUA COLACA, Moore. 

Heapria cohea, Moore, P m a  Zool. Sw. Land, 1877, p. 694, pl. lvii, 5g. 7, 
male. 

I n  Sonth India t.he larve of thia butterfly feeds on mft, e m d l  
grasses, Natural Order fframir8ear. 
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135. PARNAUA srvrsl, Moore. 

Heapria bmani, Mwm, Proo. 2001. 800. Lond, 1878, p.'688. 

The larva in Sonth Iudia feeds on rice, Oym, Natural Order 
Qrarnine~. 

136*. ISMENE ATAPHUB, WatBOn. 

I ~ M  otrvphus, Watson, P?w. Zool. 800. hnd., 1898, p. 126; Walker, Trans. 
Ent. 800. Lond., 1896, p. 473, n. 108. 

The larva in Ceylon and the  Western Himhlayaa feeds on Hiptage, 
Natural Order hfalpighiaeeas. 

137.. HABORA VITTA, Butler. 

Ha+ vieta, Butler, Trans. Ent. Bw. Lond., 1870, p. 498, Lep. Ex., p. 167, 
n. 8, pl. lix, fig. 9 (1874) ; Hasara vim, Walker, Trans. Ent. 8w. Lond., 1895, 
p. 478, n. 107. 

Originelly described from Sarawak in  Borneo. The sex of the  
type specimen is not stated by the describer. It bas never been 
bred. 

138. PARATA'ALEXI~, Fabricins. 

Papilio akmis, Fabrioins, Byat. Ent., p. 683, n. 387 (1175); Papilio cramus, 
Cramer, Pap. Ex., vol. iii, p. 163, pl, oclxxxir, fig. E, male (1780). 

This is probably the species Mr. J. J. Walker records from Hong- 
Long as Hasoru w'tta, Bntler. The larva in  Calcutta feeds on Pawarnia, 
Natural Order Legurninom, and on Heynea, Natural Order Melirrceas; 
i n  South India it feeds on the filst-named plrmt. 

139. BHOPALOCAYPTA BENJAMINII, BnBrin. 

Thynsk banjaminii, GaBrin, Delwaert'e Soav. voy. dans PInde, vol. ii, p. 79, 
pl. xxii, fig. 2. 

The larva in  Sikhim in the Eastern Himilayaa feeds on Sobia 
Natural Order Subiaceas ; aud in the Western Himirlayaa on the same 
plant. 

la*. CYCLOPIDE~ ETURA, Mabille. 

ayclopides strra, Xebille, Sm. Ent. Belg., vol. xxxv, p. lxxv (1891). 

Described from a female from Hongkong. I have not been able 
to identify it, and Messrs. Elwee and Edwards omit i t  from their 
Revision of the Oriental Hesperiidas in Trans. Zool. Soc. Lond., vol. xiv, 
pp. 101-324 (1897). Its food-plant is nnknown. 
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! 11.-Deoeriptions of mma neto specie6 of Omhidem from NortiWest and 
I Central India.-By J. F. DUTRIE, B.A., P.L.S., Director, Botanical 

Department, Nmth India. 
I 

[Beceived 26th November, 1901. Bead 4th December, 1901.1 

Since the publication in 1898 of the four volumes on the Sikkim 
orchids by Sir George King and Mr. R. Pantling, I have been engaged 
dnring my spare time in tile preparation of a similar work on the 
orchids of North-West and Central India. Be, owing to more pressing 

I work, there may be some delay in ite completion, I have decided to 
publish a t  once the descriptions of some new species, which have been 
discovered within the period duriug which I have been able to make a 
special etndy of the subject. 

For the greater portion of the material, on which the following des- 
criptions are based I am indebted to my friend, Mr. P. W. Mackinnon, 
who for many years has taken a keen interest in the botany, and eepe- 
cially the orchids, of the Mnssoorie district. Also, by his having 
carefully trained some intelligent hillmen in his service to work aa 
colleotors, some very interesting results have been obtained. I wish to 
expresa also my appreciation of Sir William ~h;'selton-JIyerys kindness 
in allowing me to consult Mr. R. A. 'Rolfe, the eminent omhidologist 
at  the Royal Herbarium a t  Kew, from whom I have received great 
assistance. 

1. MICRO STYLI^ MACKINNONI Duthie, n. sp. 

Whole plant 1-1.7 dm. high. Stem 3-4 cm., swollen below and 
rieing from the base of the previous year's pseudo-bulb ; lower portion 
enclosed within the leaf-sheaths. Leaves 2 or 3, horizontal, unequal in 
size, the larger one about 6 am. long and 4 cm. broad, ovate, obtuse, 
3-7-nerved, cordate and amplexicaul a t  the base, fleshy ; upper snrface 
dark browuish-green ; main nerves 3-7, prominent beneath and pnrplo- 
oolonred, the iuterepscee raised above, and giving the whole leaf a 
bnllate appearance. 8cavpe reddish-purple, sharply 4-angular. Raceme 
shorter than the 8Oape ; bracts subnlate, persistent, reflexed, 
longer than the ovary. Flowers sessile, very small, reddish-purple, 
resupinate. Dorsal sepal ovate-lanceolate, subacnte ; luteral shorter, 
snbfalcate, edges of all reflexed. Petuls linear, shorter than the 
sepals, much reflexed. Basal and apical portions of lip dividod by 
a raised rim, basal lobes falcately ovate-lanceolate, contiguous, or over- 
lapping a t  the tips ; apical portion of lip deeply bifid and protruded, 
deep crimson-purple. Colitnn with fleshy rounded arms. Anther with 
a truncate or emarginato lip. Ovuy clavate, curved, not twisted 
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We8tern Himdlaya, near Mnssoorie, on the southern face of the 
Park Hill, up to 6,000 feet, P. W. Muckinnon ; also on the Kalanga Hill 
in Dehra Dun, 2-3,COO feet, Yackinnon's collectpr. 

Although moat nearly related to M. WaUkhii, the very different 
leaves a t  once distinguish this plant from any of the many forms of that 
species. I t  bas also much smaller flowem and a very differently shaped 
lip. 

2. ORE OR CHI^ BOLFEI Duthie, n. sp. 

P8eudo-bulb globose. Leavee two or three, abont 2 dm. long by 1 to 
1.5 cm. broad, defiexed a t  the tips. 3-5-nerved, plicate. Surpe abont ae 
long as the leaves, rising from near the top of the peeudo-bulb. Peduncle 
firm, with 8 or 4 close-fitting tubular sheaths. Raceme many-flowered, 
abont 6.7 om. long. Floroere sessile, rather crowded, about 1 -bm.  across. 
Floral brmt minute, less than half the length of the ovary. Sepals 
abont equal, 1.4 cm. long, lanceolate, subacute, pale yellowish-green, 
slightly spreading. Petals as long aa the sepals, but narrower, oblan- 
ceolate, subacute, pure white with a few purple blotchee. Lip obovate- 
oblong (when spread oot), narrowed a t  the baae into 0 short sac-like 
olaw, side-lobes linear, fleshy, white, half the length of the mid-lobe; 
mid-lobe deflexed, white, and like the pet& blotched with purple, 
apex with a shallow sinus, base af diso with a prominent fleshy oval 
channelled callue. Column onrved, dilated a t  the base, concave in 
front. Pollinia globular, united to a short thick conical caudicle. 

Wsotem Himlllaya, on NBg Tiba in Tebri-Qarhwal, a t  an eleva- 
tion of abont 8,000 feet. Mmkinnon's collector. Flowera in June. 

This species is. most nearly allied to 0. micrantha, but the spike is  
shorbr and the flowers are more crowded; i t  differa also by having a 
aaccate base to the lip, and both the lip and petals are pure white 
spotted with pnrple. The callna a t  the baae of the lip ie ova1 and not 

.linear. I have much pleasure in naming this orchid after Mr. R. 
A. Rolfe, of the Royal Herbarium at Kew. 

3. CIRRH~PETALUM HOOKERI Duthie, n. sp. 

Ceespitose. Pseudo-bulbs crowded, ovoid or nearly round, 1.5-1-7 
cm. long. Leavee eolitary on each pseudo-bolb, 3-4 cm. long and 1-1.2 
cm. broad, linear-lanceolate or falcately so, tapering to the baae, hardly 
petioled, notched a t  the obliquely obtuse or acnte apex, corieceone, dark 
green above, paler beneath, margin narrowly hyaline. S ~ p e  equalling 
or exceeding the leaves, issuing from near the base of the pseudo-bulb, 
lower portion encloaed within sheaths. Flower8 3-4, umbellate. Z b a l  
brads 5 m. long, lanceolate, acuminate, membranous, shorter than the 
long-stalked ovary, m a r g b  incnrved. Dorool sepal 5 m. long, quite 
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free at  it8 base from the lateral pair, ovate, emarginate, concave and 
embracing the column, pale yellow with three broad reddish-purple veins ; 
lateral sepals 2'1 m., cohering a t  their baae and adnate to the foot of 
the column, twisted and coAstricted above their anricled base, lhear-lon- 
ceolate and with acuminate oncullate tips, yellow with three to four bright 
md veins, whioh become indistinct upwards. Petals a little shorter than 
the dorsal sepal, broadly and obliquely ovate, rounded a t  the apex, yellow 
tinged with reddish-purple at  the beee. Lip deflexed from about the 
middle, oblong, with the margins incurved and forming a deep furrow 
on the npper surface, very thick and fleshy, yellow with reddish-purple 
blotches on the bwal portion of the raised margins. OoEumn thick, 
with a long incurved foot; apical proceseea 2, triangular, seta- 
CBOUS. 

Western HidZaya : in Tehri-Garhwal, east of Tehri, epiphytic 
on B W m  avboreum, a t  elevations between 5 and 6,000 feet, 
Mackinnon's collector. 

This species is moat nearly related to 0. mpitomm of Wallich. 
I t  differs by having almoet globular pseudo-bulbs and much longer 
ecapea, the lateral sepals cohere a t  the baae o~l ly;  the petals are obtuse 
and quite er~tire; the shape of the lip is different, as is also the colonring 
of the flower. I have dediuated the species to my friend and benefactor, 
Sir Joseph D. Hooker, G.C.S.I., F.R.S. 

4. EULOPHIA CAMPANULATA Duthie, n. sp. 

Height of plant 9-15 dm., the leaves and ecape rising from a 
horizontal, oblong tuber. Pseudo-stem formed by the sheaths enclosing 
the bases of the leaves and scape. Leaves few, linear, acuminate, 3-45 
dm. long, and about 3 cm. broad; veins sharply prominent. Scape 
exceediug the leaves, with a few long tight-fitting acorninate sheathe 
towards the base. Plowers 6-10, in a lax raceme, appearing with the 
leaves, about 2.5 cm. in diam., erect in bud, drooping and oampanulate 
when open. Floral bracts lanceolate, acuminate, leas than half .the length 
of the ovary. Sepals and petals prominently veined on the back, bright 
yellow outside and pale lemon-wloured within. Dorsal repal obovate, 
cuspidate, 2 om. long ; lateral, rather shorter, falcately oblong, obtme, or 
mucronate, adnate to the base of the column. Petab obovate, obtuse, about 
ru, long as the lateral sepals. Lip $lobed, longer than the sepals, with a 
short subacute conical eac a t  the baae ; side-lobee erect, large, rounded, pale 
yellow tinged with purple; mid-lobe bent upwards, and with reflexed 
undulate margin, suborbicular when flattened out; the disc with 5-8 
prominent ridges terminating within the apex of the apical lobe in au 
oblong grooved callus, aud prolonged at the base into two sete of finger- 
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like projections. Column abnnt 1 cm. long, oblong, nnrmwly wiuged, 
curving into a short foot a t  the base. Pol2inia 2, globose, attached by a 
cylindric oandicle to a triangular gland. 

NOBTH-WEST INDIA: Dehra Don, a t  Karwaplni, W. Bell, and 
P. W. Ywkimum's coltsctor; N. Ondh, a t  Chandanpnr in the Gonda 
district. Duthie's collector. 

Amongst the Indian species this very handsome orchid appears to be 
most nearly related to E. Mannii, Hk. f., whioh is found in Sikkim and in 
Upper Assam. I t  waa origiually discovered iu Dehra Dun in 1879 by 
Mr. W. Bell, formerly Head Gardener at  the Saharanpur Botanical 
Garden, after whom I have named it. 

5. E U L O P ~ I A  MACKINNONI Dnthie, n. Sp. 

Rhisome composed of a series of triangular flattened tubers. Leaves 
few, plicate, 6 to 6'5 dm. long and 5 to 8 om. broad, appearing with the 
flowers, broadly lanceolate, acuminate, tapering into long sheaths, and 
with a few leafleas sheaths below ; nerves prominent. Scupe 6-4 dm., 
arising from the swollen base of the pseudo-stem. Flowers, ratl~er large, 
arranged in a lax raceme, ~preading and afterwards deflexed. Bracts 
aa long as, or shorter than, the ovary, linear, acuminate, persistent. 
Sepab and petab fleshy, yellow, tinged with reddish-brown, veins 
prominent outside. .Dorsitl sepal 1-7 cm. long, ovate, obtuse, snbcordate a t  
the base, 9-veined, margin inflexed a t  tlie apex ; loteral, a lit,tle l o n p r  
than the dorsal, unequal a t  t116 base. Petals shorter than the sepals, 
oblong-obovnte, obtuse, overlapping and with their margills reflexed 
a6 tlie apex. Lip 3-lobed, with long erect rather shallow side-lobes, 
ita body with 5-7 parallel purple-coloul-ed ridges which extend into a 
ca~.unculste area within the apical lobe ; apical lobe ronuded, ita margin 
nndblate. r9p1rr short, geniculate. Uolumn rather broad, winged, with 
no foot. Anther bicornute at  the apex, ita lip 2-toothed. Stigma trans- 
verse, placed immediately nuder the autl~er. Pollink, tranversely 
oval, attached by a broad oaodicle to a shallow creecent-shaped 
gland. 

NORTH-WEST INDIA : Dehra Dun, Afackbmon ; Siwalik range, Vicory 
(in Herb. Calc.); Bahraich district in N. Ondh, Duthie's collector; 
Rsipnr district in Cent. Provinces, J. Aiarlen. In  the Slrharanpnr her- 

- barium there is an old specimen named " E. b d c o h  " which is said to 
have been collected near Mussoorie in October 1842. 

This species is evidently allied to E. geniculata, King and Pantling, 
an extremely rare Sikkim orchid. I t  differs clliefly in the shape of 
the rhizome, the very much broader leaves, the colonr of the flowers, 
aud in the shape of the lip. 
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6. CYMBIDIUM MACKINNONI Duthie, n. ep. 

Terrestrial, cmspitose. Pseudo-stem short, emitting many thick 
Spongy roots. Leaves linear, acnminate, 3-4 dm. long and abont 1.3 cm. 
b m d ;  margins not serrulate, the lowest ones sheath-like and mem- 
branqp. Scap 1-flowered, mnch shorter than the leaves, clothed to 
the base with looee lanceolate acnminate cymbiform hyaline sheaths. 
B'bal hact longer than the mnch curved ovary, pale yellow with purple 
veins. Flowers abont 5 cm. aoross, nodding. Bepals and petals 
spreading, peen. Seprlls lanceolate, obtnse, a little longer than the 
petals. Petals elliptic-lanceolate, obtuse, 6-nerved. Lip about aa long 
as the petals, obovate-oblong (when spread out), 3-lobed, saccate a t  
tbe base, very pale yellow blotched with purple ; lateral lobes 
narrow, erect; the terminal one abruptly defiexed, rounded a t  the 
apex and nearly entire; the disk with two raised smooth lamellm ex- 
tending from the base to a little beyond the side-lobes. Uolumn short, 
stout, curved, concave iu front, marked with purple blotches like the 
lip. Pollinia 4, obliquely obovoid, plano-convex, the segments of each 
pair unequal, attached to a hemispherical gland. Ripe capsule 1.5 dm. 
long (including the long pedicel), ellipsoid-clavate, prominently 
ribbed. 

WESTEBN H I M ~ L A Y A  : near Mussoorio, a t  an elevation of abont 5,500 
feet, growing nndor trees; in flower during February, P. 1.V. Mack- 
innon. 

Mr. Rolfe informs me that its nearest ally is 0. virescens, Lindl., a 
native of Japan. Of Indian species it most nearly resembles C. cyperi- 
folium in habit. It is, however, a much smaller plant, the scape is always 
1-flowered, and the colonring oE the lip and the ehape of the polli~~ia 
and gland are rery different ; also the margins of the leaves are entire 
and not aerrulate aa in a. yperifoliunz. The latter is also found in 
similar localities near Hussoorie, but always a t  a slightly higher eleva- 
tion, aud i t  comes into flower several weeks later. 

7. LISTBRA INAYATI DutLie, n. sp. 

Whole plant 1.5 to 2 dm. high. Roots fibroas. Stein stout, about 
as long as the ramme, and bearing 3-6 loosely-fitting, blunt sheaths, the 
two upper ones sometirne~ opposite and leaflike. Flowers in dense racemes, 
4 m. long ; mchis glandular-pubescent. Floral bract ovate or lnnceolate- 
acnminate, a little longer than the stalk of the ovary. Sepals atrd 
pedatscomivent ; dorsal sepal oval, concave, abont 2 m. long; lateral sepals 
a little longer than the dorsal, obliquely ovate, tapering to an obtuse 
apex. Petals abont as long as the dorsal sepal, spat,hulate, subacute. 

J. 11.  6 



42 J. F. Dnthie--Some ?lew specioe of Orchid=. [No. 1, 

Lip twiw as long as the lateral sepals, narrowly oblong, deeply cleft 
a t  the apex, with two slightly spreading obtuse lobes, midrib thickened. 
Column short, stout, dilated a t  the base and apex. Anther snborbicnlar, 
bifid a t  the apex. Pollinia narrowly obovoid. O v a y  oval or snbglo- 
bose, abont as long as i ts  stelk, glandular-pubescent. 

W E ~ T E B N  HIM~LAYA;  in the Kag6n valley of the Hseiira district. 
Discovered in July 1897 by Inayat Kh65 head plant-wlledor of the 
Botanical Department of N. India (No. 22,596). 

A shorter and much stouter plant than L. Lindleyana, and with 
shorter and more densely-flowered racemes. The shape of the sepale, 
petals, anther and pollinia are altogether different. 

8. L I ~ T E R A  nIoBoaLoms Dnthie, n. sp. 

A leafless parssite, 2-3.3 dm. in height. Root-Jibr~d clylindrical, 
brittle, pale yellowish-brown. Stem abont as long aa the receme, nearly 
white, bearing 2-4 loose-fitting obtuse pale sheaths. Rachis of raceme, 
pedicel8 and braoh glaudular-pubescent. B'bwers crowded, about 7 m. 
in diameter, pale green ; pedicel a little longer than the ovary ; $oral 
bract equalling or exceeding the pedicel, oblong, obtuse or subacute. 
Bepa& ovate, subacute, abont 4 m. long ; the lateral onea somewhat oblique. 
Petels as long as the sepal,  linear, margins reflexed. Lip linear- 
spathnlate, equalling the petals in length, entire a t  the apex, margins 
reflexed. Oolumn ereot, a little shorter than the pefale, dilated towards 
its bsse and apex. Pollinia 2, globose, without candicles, extremely 
deliquescent. Ovay with pedicel 8 m. long. Oapsule tnrgid, ita ridgea 
thick and ofteu bearing short, broad-based, tooth-like projections. 

WESTERN HIMLMYA : in Tehri-Garhwil, east of Tehri, . growing 
under oaks and rhododendrone a t  elevations between 5,000 and 6,000 feet, 
P. W. Mackinnon's collector; also on the wooded hillsidea below 
Mussoorie a t  similar elevations. Flowers during A n p s t  and September. 
T h i  plant, although resembling L. Lindleyana in general habit, difEem 
from any known speoies of Lietera (including Reottia) by i6a very re- 
markably restricted petal-like lip. 

9. APHYLLORCHI~ QOLLANI Dnthie, n. sp. 

A tall leaflees terrestrial herb, from 4 to 5 dm. in height. Bhirrome. 
with numeroue far-extending fleshy roots, not scaly. Stem erect, stout, 
bearing several unequal tnbnlar blunt sheaths. h m  abont 1 dm. long, 
EZowe~s several, 2 cm. long. Plural bat a little longer than the ovary, 
elliptic-lanceolate, acnminate, 5-7-nerved, a t  first deflexed, ultimately 
erect. Bepals 2 cm. long, ereot, ovate-lanceolate, acnminate, with 
spm&g t i p  ; their nerves, as also the ridges of the clavate ovary, dark 
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reddish-brown on a pale green ground. Petals shorter than tho sepals, 
lanoeolate, acnminate, pale green with purple veins, midrib thickened 
on the back. Lip shorter than the petals, somewhat deflexed from a 
mncave winged claw attached to the base of the oolumn; apical portion 
ovate-aonminate, ita sides towards the base erect and with a reflexed 
en#le margin, with no oonvexity near the apex. Uolumn 1.2 om. long, 
stout, curved, narrowed towards the base. Anther 2-celled, cells parallel. 
PoUinM ovate-oblong, mealy. Ouay (in flower) 1.7 cm. long, its apex 
with conspianous grandnlar projections between the ribs ; stigma with 
on overlapping irregularly lobdate border. 

WBT~EBN HIMALAYA : Tehri-GarhwB1, on NBg Tiba, at  elevations 
between 8,000 and 10,000 feet, Qollan (No. 2,062) and M a c k i n n o ~ ' ~  
~ b c t a  (No. 23,000). Tho original speoimens, discovered in 1881 
by Mr. W. Gollan, after whom I have named this plant, were in too 
young a mndition even for determining the genns. Ita nearest ally is 
A. crlpinq King and Pantling, a high-elevation Sikkim species. From 
the above i t  differs ohiefly in the rhizome not being scaly, the bractu 
become erect as the flowera open, it has much shorter racemes, the lip 
is attached to the base of the column and does not form a pouch, 
the epichyle haa no concavity at  ita apex, the oolonring of the flowers 
is also very different. 

10. POGONIA MACKINNONI Dnthie, n. sp. 

%her globose, annular and warted, abont 1.2 om. in diameter. 
Leaf and smpe frequently from the same tuber, but not coutempora- 
neone. Leaf about 5 om. long and broad, cordate a t  the base, ?-lobed, 
terninal lobe acute, the others rounded, principal veins terminating a t  
the end of eaoh lobe, with many lees aonspicuons intermediate ones : 
petiole, %5 cm. long. Leaves from the flowering tubers much smaller. 
Smpe 1-flowered, abont 10 om. long when in flower, elongatng till 
fruiting, enclosed by two or three rather loose tubular sheaths. Flower 
shortly pedicelled, spreading; bract erect, shorter than the cylindrical 
truncate ovary. Sepah spreading, linear-lanceolate, acnminate, 1.6 to 1'7 
cm. long, light green blotched with reddish-brown outside. Petals very 
similar to the sepals, but a little shorter and not BO acnte a t  the apex. 
Lip shorter than the petals, oblong when spread out, strongly &nerved, 
white tinged with green towarda the base; side-lobes erect, acute; 
terminal-lobe blotohed with purple. Uolumn slender, 7.8 m. long. 
Pollink 2, narrowly clavate, connate below and without a gland. 

WBSTERN HIM~LAYA:  near Mussoorie, a t  elovations between 4,500 
and 6,000 feet, P. W. Y.fackimwn. Flowers during May and June. 

Very similar in habit to P. macroglossa, Kiug aud Pantling, but tlie 
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leaves are more distinctly lobed ; the flowers are mnch smaller, and 
are spreading, not drooping. Leaves and fruiting soapes are sometimes 
found on the same tuber. 

11. HERMINIUM MACKIUNONI Duthie, n. sp. 

Whole plant upwards of 2.2 dm. high. Tubera narrowly oblong. Lower 
portion of the stem clothed with a few close-fitting tubular subacute 
sheaths. Leaves two, 12-14 cm. long by 1-2 cm. broad, oblong or linear- 
lanceolate, acnminate, with loosely amplexicaul tubular bases, 3-5-veined. 
Spike cylindrio, rather broad, abont 11 cm. long, many-flowered. Fbw- 
ers, spreading, crowded, abont 10 m. across. Floral bract, 5 m. long, 
broadly lanceolate, acuminate, a little shorter than the ovary. Sepals 
3-4 m., ovate-oblong, acute, snbterete, peen. Petale as long as the 
sepals, linear-lanceolate, divergent, white. Lip trifid, a lit,tle longer 
than the petals, deflexed from near ite bese, white with a slight tinge 
of green, margins inflexed, lower portion very thick and with a small 
concavity a t  the bese ; side-lobes filifom, anrved inwards ; midlobe abont 
half as long tu the side-lobes, lanceolate, obtnse. Anther-cells, diverg- 
ing below; pollink obovate; eaudicles, very short, the glands discoid, 
naked ; staminodes large, epreading. Stigma 2, tran~versely oblong 
and lying between the pollinia-glands and the concavity of the lip. 
Ovay about 6 m. long, ovate-oblong, beaked. 

WESTERN H I M ~ L A Y A  : near lhfn~$oorie, a t  abont 6,500 feet, on oak 
treea, P. W. Mackinnon. Flowers in Augu~t .  

A very distinct species, its nearest nlly being H. angustifotium. 
I t  differs from the latter by ita fewer mnch shorter and broader leevea, 
its shorter and broader flowering spike, white petals and lip, and with 
the mid-lobe of the latter mnch longer ; the shape of the ovary is also 
very different. 

12. HABBNABIA EL~IABETHE Dnthie, n. sp. 

Height of plant up to 4 5  dm. Bulbs ovoid. Leaves 2-3, approxi- 
mate towards the base of the stem, with a few lanceolate finely ncnmi- 
nate sheaths above and a few loose ones below them, 6-18 cm. long and 
1 to 2 cm. broad, lanceolate, the upper acuminate, the lowest one acute 
or obtuse, amplexicaul at  the base, midrib prominent beneath. Spike 
long and slender, sometimes up to 2.5 dm. Fbwers sessiles, small, greert, 
rather crowded, horizontal or deflexed. Bracts lanceolate, aouminate, 
abont half as long as the ovary. Sepctb erect, the dorsal one ovate, con- 
cave, the lateral ones obliquely ovate. Petah a little longer than tho 
sepals, obliquely ovate, obtnse. Lip 3-cleft, fleshy, longer than the 
sepals, with a long concave claw ; lateral lobes linear, spreading, gibbous 
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a t  their bmal edges ; midlobe oblong, obtnee, not exceeding the lateral 
ones. Spur a short obovate sac, the length of the ovary. Anther- 
cells parallel. Pollink obovate, curved, attached by a short candicle 
to an oval glsnd. Stigmatic procssees clavate. Ouay tapering npwarda 
and curved. 
. WESTERN HIM~LAYA : Song, a t  8,000 f t  Brandis ; near Simla, Edge- 
worth, Lady E. Bubington-Smith; near Naini Tal, up to 8,000 feet, 
Oolonel Davidson ; Tehri-Qarh wB1, 7,000 to 10,000 feet., Dtcthie (524 and 
22,990), P. W. Maakinnon ; also a t  Muesoorie, between 6,000 aud 7,000 
feet, frequently aa an epiphyte on oak trees. 

Of the Himiilayan species of Habetha& this plant appears to be 
moat treerly reletad to H. goodyeroidss. It differs principally in liaving 
mnch narrower and thinner leaves, and they are placed mnch lower 
down on the stern. The flowering apikee are longer and narrower; 
the flowere are mnch smaller and altogether v e e n  ; the floral b m t a  
are shorter, and the shape of the lip is very different. I have much 
pleasure in dedicating this species to Lady Elizabeth Babington-Smith, 
whose keen aud practical interest in the botany of Simla during the 
Viceroyalty of her father, Lord Elgin, resalted iu several interesting 
dieooreries. 
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111.-Hateria& jm a Flora of the Malayan ~ e n i n s u l a . - ~ ~  Sra GEOUG E 

KINO, K.C.I.E., M.B., LL.D., F.R.S., &A, late Buperintendent of the 
Royal Botanic Uardata, Ualcutta. 

No. 13. 

The present contribution carries these Materiale to the end of the 
Ualyea'llorstl. The orders included in i t  are Datwmcem, Draser-, 
Pass@racerrr, Begmi-, Fiudm, Umbell;fm~, and Oornacettl. I t  has 
not been possible for me to prepare my account of the Calycifloral orders 
in the exact sequence followed in Hooker's Flora of British India; each 
order, however, bears the ordinal number given to i t  in that work. The 
species dsscribed in the present paper are 47 in number, and of these 
fourteen belonging to the genus Begonia, and two belonging to Mastiria, 
are new to science. I hope in future oontribntions to take up the 
orders belonging to the ~ U p 8  Uorolla@w~ and Inrrrmpkb. 

Order LXVII. DATISCACElE. 

Trees or herbs. Leaves petioled, simple or pinnate; stipnlea 0. 
F2meru small, dioecious in the Indian species, clustered, rammed or 
panicled. MALE : calyx-tube short, teeth 3-9 ; petals 0 ; stamens 9-25. 
FEMALE : calyx-tube adnate to the ovary, lobes 3-8 short; petals 0 ; 
ovary 1-celled, open or closed a t  the vertex ;'styles lateral, alternating 
with as many parietal placenta, simple or 2-pt~rtite; ovnlea very many, 
ascending or horieontal. O@ corisceous or membrenous, opening 
a t  the vertex between the styles. 6~e& very many, small, albnminons ; 
embryo straight, radicle next the hilam.-DIS~IB. Species 4 ;  natives 
of the Meditarnmean, Central Asia, Java, and North-West America. 

TETRAXELES, R. Br. 

A large tree. Leaves petioled, ovate, pubescent beneath at least on 
the nerves. FLnueru dicecious, appearing before the leaves; males 
panicled, females in elongate racemes, clustered near the ends of the 
branchlets. MALE: calyx-lobes short; teeth 4, ovate, one or two 
smaller teeth sometimes added ; petals 0 ;  stamens 4, opposite the calyx- 
teeth, inserted round a depressed disc ; rudiment of the ovary 0 or 
quadrangular. FEMALE : calyx-tube ovoid ; teeth 4 short ; pebls 0 ; 
stylee 4, short, stigmas simple somewhat club-shaped. Oapeule ovoid, 
with 4 lines or slight ridges, membranous, opening at the top between 
the styles. Seeds very many, minute, flattened, ellipsoid, testa very lax 
and exteuding much beyond the nucleus as a loose membl.ane. 
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1. T. NUDIFLORA, R. Br. in Benn. PI. Jav. Rar. 79, t. 17; A.DC. 
Prodr. XV. pt I. 411 ; Bedd. F1. Sylv. t. 212 ; Brand. For. Fl. 245 : Knrz 
For. F1. 535; Clarke in Hook. f., Flor. Brit. Ind. 11, 657. T. Graham- 
Mnia, Wight Ic. t. 1956 ; A.DC. 1. c. T. rufinewis, Miq. F1. Ind. Bat. 
I. pt. I. 726; A.DC. 1.0. AnktocZea Qraham-iana, Mimmo in Grah. Cat. 
Bomb. P1. 252.-Indetewninata, Wall. Cat. 9045. 

Andaman Islands ; Kuz~.-Drs~~rs.  Eastern Himiilaya, Burma 
and Java. 

Order LIV. DROSERACEB. 

Herbs with large glandular hairs, exuding a viscid fluid. Flowerr 
hermaphrodite, regular. Petals 5 hypogynous, rarely perigynone, thin, 
nerved, imbricate, mamescent, free or slightly united. Btamens 4 to 20, 
hypogynona or slightly perigynons ; filaments free or slightly m o d e l -  
phons, snbnlate or filiform : anthers 2-celled ; disc none. Ovay free or 
adharent by ita base to the calyx, globose or ovoid, 1-celled; styles 5, 
sometimes 3, simple or bi6d ; stigma capitate ; placentas parietal, equal 
in number to the styles; ovules and seeds numerous. Oapuk mem- 
branous, 1-to 5-celled. 8aed.s with fleshy albumen ; m b y o  cylindrio or 
minute.-DI;TRI 14. Species about 100; in temperate and tropical regions 
generally, but absent from the PacSc Islands. 

DEOSERA, Linn. 

Small perennial herbs. &eaves radical and rosulato, or ccmline and 
alternate, bearing many large glandular viscid hairs, usually circinate 
in vernation, with scarious stipules adnate to the petiole, or oxstipulate. 
Calyx persistent, free from the ovary, 4-to 8-partito or sepals free. 
Petale 4 to 8, hypogynous or very slightly perigynous, mamescent. 
Stamens equal in number to the petals, hypogynous or slightly perigpn- 
ons. Ovay 1-celled ; styles 2 to 5 ; omtles parietal, numerons. Oapgub 
locnlicidally %to 5-valved. See& numerous, obovoid-ellipoid (in tho 
Indian species) ; testa black, smooth, reticulate.-DISTRIB. Species 
about 90, cosmopolitan, but abeent in Polynesia; Australia. 

Leaves cnneab-spathalate, all radical ... ... 1 D. Burmnni. 
Leaves peltate-lanab with long narrow petioles, some 

... radical the others canline ... ... a D. pe~tota. ... Leaves linear, all oanline ... ... 3 D. indiccr 

1. DROSEUA BURMANNI, Vahl Symb. 111, 50. Leam all radical, 
rosulate, cuneate-spathnlate, .5 to 1.5 in. long, stipnles half as long aa 
t l ~ e  petiole. Peduncles ergot, 3 to 8 inches high, naked, glabrous. Plowers 
racemose, their pedicels glabrous, oroct in fruit; calyx minutely papil- 
b e :  stylee 5, simple. Don, Prod. FI. Nop. 212; DC. Prod. I, 318; 
Ebxb. F1. Ind., 11, 113 ; Wall. Cat. 1242 ; Wight, Ill. t. 20; *ight, Ic. 
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944 ; W. & A. Prod. F1. Penins. Ind. 34; Planch. in Ann. Sc. Nat. 
Ser. III. Vol. IX, 190 ; Miq. FI. Ind. Bat., Vol. 1, pt. 11, 120 ; Suppl. 
160; Hf. & Th. iu Jonm. Linn. Soo. II., 82; Dalz. & Qibs. F1. Bomb., 
12; Knm i u  Jonm., As. Soc., Beng., 1876, pt. 11,310; Clarke in  Hook. 
fil. F1. Br. Ind. 11,424; Trimen, F1. Ceyl. pt. 11, 145. 

MALACCA : Province Wellesley, and probably in the other provinces.- 
Drwsln. British India, Ceylon, the Malay Archipelago, China, Japan, 
Africa., Anstralia, np to elevations of 8,000 feet. 

2. DROSERA PELTATA, Sm. ex Willd. Sp. Pl. I, 1546. Stem erect., 
leafy, 3 to 12 in. high, simple or blanched near the apex. Leaves snb- 
rosulate, also scattered and alternate on tho stem, peltate-lunate, with 
very long glandnler hairs, .2 to .25 in. broad (including the radiating 
bairn) ; the petiole much longer than the Ismiuse, very slender. Raeenaes 
1 to 3 in. long, terminal or sub-terminal ; flower-pedicels -35 to .75 in. 
long, glabrous. Sepals ovate, glabrous, erose or firnbrirate. Styles 3, fim- 
briate. Seeds aa in D. indicu, 111. DC. Prod. I, 319; Sm. Exot. Bot,  I, 
41 ; Don Prod. F1. Nep., 212; Wight. t., 20; W. & A. Prod. F1. Penins. 
Ind., I, 34; Planch. in Ann. Sc. Nat. Ser. 111, Vol. IX, 296; Knrz in 
JOUIP. As. Soc. Beng., 1876, pt. 2, 310; Clarke in Hook. 61. F1. Br. Ind., 
11, 424; Trimen, F1. Ceyl. pt. 11, 146. D. lunata, Ham. : DC. Prod. I ,  
319 ; Wall. Cat., 1243; Hook. Ic. PI. 54 ; Planchon I.c., 296 ; Miq. FI. 
Ind. Bat., 11, Pt. 2,120. D. lunata, gracilis et D. foliosa, Hook. fil. Journ. 
Linn. Soc., 11, 82; 297, 298. D. Lobbiaria Turcz. (fide Knrz). 

MALACCA, SINGAPORE, and probably in dome of the other p~ovi~lces.- 
I)ISTRIB. Malay Arcl~ipelago, British India, and Australia. 

3. I)I~OSERA INDICA, Linn. Sp. P1. 282. Stem 2 to 12 in. lonq, 
decnmbent, usually simple. Leaves alternate, scattered, I to 3 in. long, 
liuear, not much broader thau the glabrous petiole, very glandular- 
pubescent. Racems 2 to 6 in. long, leaf-opposed ; flower-pedicel8 '35 
to .75 in. long, rnsty-pubescent. Sepals lanmolate, minutely glandnlose 
or sub-glabrous. Styles 3, bifid to the base. Seeds obovoid, much reti- 
culate not scrobicnlate. DC. Prod., I, 319 ; Roxb. F1. Ind., 11, 113; Wall. 
Cat., 1244; Wight Ill. t., 20; W. & A. Prod. F1. Penins. Ind., 34: 
Planch. in Ann. Sc. Nat. Ser., 111, Vol. IX, 209; 151iq. F1. Ind. Bat,., Vol. 
I, Pt. 2, 120; HE. & Th. in Journ. Linn. Soc. 11, 82; Dalz. & Gibe. 
F1. Bomb., 12 ; Knrz in Jon~n .  As. Soc Beng., 1876, Pt. 11,320 ; Trimen 
FI. Cejl., Pt. 11, 146; Clarke i r ~  Hook. fil. F1. Br. Ind., 11, 424. . D. Finlaysoniana, WaU. Cat., 3752. D. seyens, Planch. I.c., 204.- Rheede, 
Hort. Malab., X, t. 20. 

MALACCA: Province Wellesley, and probably in the other provin- 
C~B.-DI~TRIB. British India, Ceylon, Malajan Archipelago, tropical 
Aus t~a l ia~  and Bfrica. 
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Order L1. PASSIFLOBEA. 

Twining herbs or shrubs, m e l y  erect. Leaves alternate, stipulate, 
entire or lobed, penni- or palmi-nerved, freqtrently glandular beneath. 
Petiole usually bearing glcmds. Stipules foliaceous or minute, l'endrils 
axillary or 0. InfEorescenee arillary, cymose, sometimes with one or 
more b~aanches cirrhose, rarely flowers solitary. Bracteoles 3, minute and 
scattorod, or foliaceons and forming an epialyx, rarely 0. Flowers 
regnlar, unisoxual, or bisexual. Ua2yz tubular a t  t l ~ e  base, fleshy, sub- 
coriaceous or membranous ; segments imbricato, 5. Petals 0 or as mauy 
as t.he cnlyx-lobes, springing from the  tube of the calyx, membranous 
or fltshy, imbricrkte, marcescent. Corona of one or more rows, filament- 
ous or nlembmnous or both, wising from various portions of the calgx- 
tube, rarely 0 ; baailar corona urceolate or cup-shaped, surroundiug the 
ba9e of the andrcecium, ~ometimcs reprosented by five soparate glauds 
oE the disc; rarely 0. Stnnaens 5, ill a tube or frco to the base, porigyn- 
ous ; anthers oblong, 2-cellcd, basi- or dorai-fixed, dohiscing laterally or 
iutrosoly. Ovay superior, on a gynophore 01. snbscssile, 1-celled with 
3 parietal placentas, rudi~nentary or absont iu the male flowers. Styles 
1 or 3 ; stigmas reniform, capitate or flattened. OJUIRG numomus, pen- 
dulous, anatropus; fnnicle expanded into a cup-shaped arillus. Fruit 
b m t e  or capsular. Seeds numerous, ovoid or flattend, often pittcd, 
covered with (L fleshy atillus; albumen Beahy, rarely scanty; ombryo 
straight, cotyledons Bat leafy, radicle short tereb.~-Dls~~rl?.  : Chicfly 
tropical ; most numerous in South Ame~.ica. Genera about 18 ; spccic~ 
abont 320. 

Erect shrnbs, withont tendrils ... ... . ... 1 PABOPSIA. 
Scandent, with tendrils:- 

Frnit pnlpy, indehiaoent ; flowers hrge ... ... 2 PA~SIFLOBA. 
Frnit dehimnt;  Bowers emall ... ... 8 ADRNIA. 

1. PAKOPSIA, Noronh. 

Shrubs. Leaaes simple. Flowm in dense axillary cymes. Uulyz- 
tube short; limb 5-parted. Petuls 5, springing from the base of the  
calyx-tube. Corona of fine threads springing from the tubo of the calyx 
and more or less divided into five phalanges. Qynophore short; fila- 
menta fiat; anthers oblong. Ovary subglobose. Slyle short, dividing 
illto three branches ; stigmas reuiform-capitate. Fruit orrpsu1ar.-Drs- 
TRIB. Species 4 or 5, natives of tropical Aft-im and Malaya. 

P. VARECIPORYIS, Maat. in Trans. I~inn.  Soc., XXVIr, 639. A shrub 
o r  small true. Leaves subcoriaceous, oblong or  oblong-lanceolate, acute 
o r  shortly acuminato, the base cuneate, the edges entire or (mroly) 
minutoly serrate ; both surfaces glabrous cxccpt the ghwdular puberuloua 

J. 11. 7 
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midrib and nerves ; the lower with numerous minute adpressed scalee ; 
main 6 or 7 pairs spreading, curved; length 2.5 to 5.25 in., breadth 
1 to 1.75 in., petiole .1 to .2in. Flower8 abont -5 in. in dirrm., on short, 
lasty-tomentose pedicels .15 in. long. Oalyz campanulate, leathery, 
adpressed-villose outside like the pedicels, the lobes much longer thnn 
the tube, unequal, oblong, subacute. Pelale oblrrnceolate, smaller than 
the calyx-lobes. Corona single, very short, lauate, in 5 phal~mnges. 
Stamens 5. Uynophore allortar than the corona; ovary villose. Fwrit 
ovoid or sub-globose, -5 to .7 in. across. M~sters  in 2'1. Br. Ind., 11, 600. 
P. malayana, Planch. ex Mastem 1.c. Trichodia vareciforntis, Griff. 
Notul., IV, 571. 

MALACCA : Griffitll, Manigay, and others. PPRAK : SCOrtecllini, 
King's Collector; a common plant. 

I can find no oomtant chnra~tere to eeperate the two speoiea into which thia 
plant hm been divided in the Flora of British India and therefore unite them under 
the oldeet specific nrrue. 

2. PASSIFLORA, Linn. 

Twining shrubs. Leaves simple or palmilobed, nsnrrlly with glnnds 
on the under surface and on the petiole ; stipules thread-like or leafy. 
Flowers pedunculate; often involuur~te ; peduncles simple or cymose. 
Bracteoles 3, small, smttered. Calyx-tube fleshy, limb 5-lobed. Petab 
5, springing from the throat OF the calyx. Corona of one or more  sows 
of fine threads springi~tg from the throat of the calyx-tube and of one 
or more ~nembra~~ous folds arising lower dowr~. Uynnphore surrounded 
a t  the base by a stlallow membranous cup or bmilar corona ; filaments 

8 5, flat ; nnthers oblong, 2-celled, dorai fixed ; pollen-KI-ains reticulate on 
the surface. Ovctry 1-celled ; styles 3, stigmtw ~*eniform-mpitrrte. Fruit 
baccate. Seeds ari1late.-DISTKIB. A genus of about 250 species which 
are mod nnmeross in tropical and sub-tropical America. 

PAS~IPLOEA HORBPIELDI, Blume, Rumphia, I, 170, t. 52. A slender 
climber; young branches slightly quadrangular, slender, striate, al- 
most glabrous. Leaves membranous, oval or oblong-ovat.e, subacute 
sometimes retuse, the base rounded and minutely emarginate; npper 
surfaco pale-brown when dry, shining, glabrous, minutely reticulate; 
lower surface when young sometimes with spnrse deciduous hairs, but 
more usually glabrons from the first, always dull and whitish and with 
a few flat dark-wlonred glands, the transverse veins and reticulations 
very distinct ; main-nerves abont 5 pairs, ascending, faint ; lengbh 4 to 
6 in. ; breadth 2.5 to 3.25 in. ; petiole .6 to .9 in., with two oval flat glands 
near its middle. Injmescence shorter than the leaves, axillary, %boat 
5-flowered, the flowers 1-25 to 1.5 in. in diam., on slender long pedicele, 
white tinged with green; corona double, the outer wibh long erect 
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filamentou~ segments ; the inner about one-fourth as long, its segments 
few, Ianceolate, incorved. Stamens 5 ; the fil~ments spreading, clavate ; 
anthers domifixed, oblong. Ovay ovoid, hirsute, the gynophore nearly 
as long as the outer corolla ; styles long, recurved. &cit ~ubglobular, 
'75 in. in diam. Dieemnia Horsfieldii, Miq., F1. Ind. Bat., I, Pt. 1, 700. 

PORAK ; Scortechini 655, 2,192 ; King's Uollectot 3,078,4,101, 5,936, 
D ~ s ~ ~ r s . - J a v a  and Madura. 

Thia is apparently the only species really indigenom in the Malayan Peninanla. 
There are, however, four Amerioan speoies whioh have escaped from cnltivation. 
These are :- 

P. ~ e r a s ~ ,  L. A small species with diversely shaped leaves, flowers little more 
than half-an-inch in diameter and ovoid fruits about the mme in length. 

P. foetida, L. A speoiea with variable leuves, emorginate at  the base, often 
3-lobed ; recognimble nt onoe by its foetid flowers and 3-leaved fimbriate involucre. 

P. adulw, Bims. With deeply 3-lobed aerrate leaves, flowers more than nn inch 
across; and globular edible fruit. This is often cnltiveted nuder the name of 
Qranadilla. 

P. quadmngularis, L .  A large p i e s  with boldly 4-angled stems; handsome 
fragrant, purple Bowers banded with white, 3 to 6 in. across ; broadly ovate leavea 
and large obliqne ovate-oblong stipulea. 

P. laurifolia, L. A more alender apeoies than the laet and with smaller Bowers 
of similar colonr, with a lnrge 8-leaved or 3-prutite involucre of broad segments, 
and of long filibrm stipnlea; the leaves broudly oblong, entire and ahortly npiculate. 

Scandent. Learas entire or palmilobed, nsually with two or more 
flat circular glands on the under snrface and with ~ imi la r  glands a t  the 
apex of the petiole. Uymes axillary, few or many-flowered, on long 
peduncles, one or more of which is sterile and tendril-like. XALE rLowrR: 
Calyx tubular or bell-shaped ; limb 5-lobed, lobes leathery, imbricate. 
PetaL 5, free, membranone, 1-nerved, springing from the calyx-tube. 
Curona a ring of threads arising from near the baae of the calyx-tube, 
or wanting. Q h n d s  of the disc 5, opposite the sepals, strap-shaped or 
capitate. Atdrascium cup-shaped, membranous beueath ; filaments 5, 
linear-subulate ; anthers linear-oblong, 2-celled. Ovary .~udimentary or 
0. FEMALE FLOWER: Calylr and wrolla. aa in the male. Uoronu a mem- 
branous fold, springing from near the base of the calyx-tube, or none. 
Q l a d  of the disc 5, strap-shaped, capitate, opposite the sepals. Stami- 
nodes 5, forming a membranous cup surrounding the base of the ovary, 
above dividing into barren filaments. O w y  globose or elliptic, sessile 
or stalked ; style cylindrical or none ; stigmas 3, capitate or flat and 
dilated. Fruit capsular, 3-valved. See& numerous, attached by long 
funicles to parietal p lacen tas . -D~s~~r~ .  A h u t  40 species, natives of 
the tropics of the Old World. 
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NoTE.-T~~ name naed for tllis genns in IIooker'e Flora of Britiali India in 
Mo~loclecea, Larnk. which d a t a  from 1797. Following Engler, I have here need 
Fbrakal's name Adenia, whioh datee from 1776. 

Leaves always deeply %lobed . . . . . .  ... I A. trilobata. 
Leavca entire :- 

Leaves minutely peltate a t  the h e  ; loben of oalyx 
long, narrow and reflexed ... ... . .. 2 A. nirobariea. 

Leaves cordate a t  the baae :- 
Bnae broadly and deeply cordstn, main-nerves 

radiating from the baae: flowering poduncles 
up to 6 in. long ... . . . ... 3 A. eardiophylla. 

Bnae slightly cordate : main-nerves pinnate: 4 A. p p l i f o l i n  w r .  
flowering pednnclea less than 2 in. long ... pentomera. 

Lenven not cordate a t  the baae or onlj- oocaaionally v ~ r y  
slight.1~ so : main-nerves nsnnlly 2 sometimes 3 p i r a  :- 

Nerves nnd retic~ilntions of leave~ distinct ... 6 A. aeuminatn. 
Nerves and reticulations of leaves invisible, the lower 

enrface of the lenves wi~itish . . . . .. 6 A.  eingaporeana. 

1. ADENJA TRILOBATA, Engl. Jahrb., XIV, 375. Many feet in length, 
glabrous, the bark on the old sllmts cinereous, on the young smootll 
green. Leaves remote, mornbranous, broadly cordate a t  the base, deeply 
3-lobed; the lobes lancoolate, the two outer often an~.iculate a t  t h e  
btrse, the sinuses wide, rounded, slid each Ilearing a small gland ; main- 
nerves 5, palmate; the lateral nerves and the reticulations few; length 
6 to 9 in. ; width 4 5  to 6.5 in. ; petwlea from half as long to nearly as long 
ns tho leaf-blades, tercte, smootll, not enlarged a t  the bnse, tho apex 
with two conical rccuwod glands. Pedrcncle8 slender, smooth, hrete, - 
nxillnry, longer khan the petioles, umbellulately cymose; flowers few, 
.3 to .5 in. long, the femnles somewhat longer than the malos. C42ya 
tnbnla~., the lol~es short, oblong, aubncute. Petals narro.wly oblong, 
inserted near the base of the calyx-tube. FiLcments united into a tube 
springing from the fnndus of the calyx ; anthers linesr-ol~long, abruptly 
acute, the connective prodoced into a minute poinb. Glands narrowly 
oblong, blunt,, incurved. Btaminocles in feninle flowor united into rr 
membranona cup. Rrtdimentary ovary i r ~  male flower trifid. Fruit 
oblong, scarlet, from 2 to 2.5 in. long when ripe, and 1.5 in. in diam. 
Seeds compressed, sull-obcordate 01. sub-rotund, scrobicula&, the ~ r i l l n s  
thin, clenr. Modeccn trilobata, Roxb. Hort. Beng., 49 ; Roxb. Corom. 
Plant. I l l ,  t. 297; Fl Ind., 111,133; Wall. Cat., 1234; Knrz, in Jonm. 
As. Soc., Beng., 1877, IT, 95; Mnsters in Rook. 61. F1. Br. Ind., 11, 602. 

ANDAMAX I S L A N L ) ~ ;  C O ~ ~ O ~ ~ . - D I S T R I ~ .  Northern parts of Britiah 
India arid Burma. 

2. ADENIA NICOBARICA, King. Slcntler and ulightly biancl~ed, 
glabrous Steins nlinutely sulcate, tbin, wiry. Leaves memb~.anons\ 
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entire, narrowly elliptic-oblong or Innceolnte ; the b a ~ e  rounded and 
minutely bi-glandular, slightly peltnte; the npcx ncuminnte, rarely 
abruptly wute ; both surftwos shining ; main-nerves only about 4 pairs, 
interarching brondly and far from the edge; intermediate nerves 
horizontal ; reticulations wide ; lengtll 2.5 to 4 5 in. ; width '6 to 1'8 in. ; 
petiolc .4 to -8 in., compressed, not enlarged a t  the bnse. Pedtrncbs 
longer than the petioles but much shorter than the leaves, bearing a 
filiform tendril and only one or two flowers. Flozaers rather less than 
'5 in. long, green. FPMALK ~r .ow~~nnknown.  MALB FLOWER '4 to ' 5  in. long 
Calyx canpanulate, deeply divided illto 5 linear-oblong, subacute, much 
reflexed lobes. Petab shortm than the calyx and inserted into it below 
the middle, membnmons, reticr~late, oblanceolnte, their apices trnncnte 
and broad. Gtcmds ~hor t ,  oblong, truncate. Anthers nbout eqnal to the 
petals, oblong, obtune, cordate a t  the bnse; tlre filaments united into 
a wide tube. Fruit elliptic-oblorrg, tapered to each end, from 1.5 to 
2.3 in. long, and .75 in. in dirrm., reddish when dry, smooth. Seeds much 
compressed, sub-orbicular, mith a few shallow pits in the centre, and 
a row of short depressed radiating grooves round the edge, the aril 
very thin. Modecca nieobaka, Kurz in Trimen's Jonrn. Bot. for 1875, 
p. 327 ; Mmt. in Hook. 61. F1. Br. Ind. 11, 603. 

ANDAMAN and NICOBAR ISLANDS ; not uncommon. MALACCA ; Maingay 
(Kew Di~trib.  ) 670. PERAK ; Wray 651, 2781 ; King's Collector 2439 ; 
Scortechini 633 ; Ridley 10280. PENANQ ; Or~rtis 1521. 

A apecia diatingniahed by its entire oblong loaves minutely peltate at the bnse, 
by ita long narrow reflexed dyx-lobes, and by its rotund seeds with shallow pits 
in the oentre and radinting grooves at tho edges. 

3. ADENIA CARDIOPRYLLA, Engl. in Jahrh. XIV, 376. Ratlrer stout, 
glabrous. Sterns almost terete. Lecmes membrnnous,  emote, broadly 
ovate, rotund-ovate, sometimes almost sub-reniforrr~, the base deeply 
cordate, the auricles rounded; the apex with a short trinngulnr point ; 
both sorfacrs srr~ooth ; the lower with nume~*ous distitrct ~.eticnlations ; 
main-nerves ahout 9, radiating from tlre base; the sccorrdery nerves 
sub-horizontal, numerous ; length 5 to 9 in. ; breadth 3.5 to 7.5 in. ; petiole 
2 to 4.5 in. long, not thickened a t  the bme but with 2 sessile gla~lds ai 
the npex. Peduncles 4 to 6 in. long, longer than the petioles, with several 
widely-spreading cymose branches and nsunlly one tendril. MALE PLOWER 

narrowly ovoid, .2 in. long. Cnlyx leathery, spot,ted inside, tlre nlouth 
mith blunt shiv-t teeth. Petrrls thin, broadly oblong-lanceolate, sub- 
acute, spotted, their apices level wit11 tlrose of the teeth of the C ~ ~ J X ,  

their bases inserted abont the middle of the calyx-tube. Qlands short, 
oblong-cuneifor.m. Anfhers linear-orate, acute, t,he filanients nuited into 
a tube inserted into the fundus of the calyx.. FEMALE FLOWEK twice as 
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long as the male, tubular. Cnlyz RR in the male, the teeth reeurved. 
Petab as in the male, their apice~ entire or minutely sermlate. Omry 
ovoid, on a short ggnophore, the stigme peltate 3-lobed. Fruit broad1 y 
fusiform, 2 to 2.5 in. long and 1 in. in diam. at  the middle, dirty-yellowish 
when dry. Seeds compressed, eu b-rotund, keeled, w it11 prominell t, 
sharply edged deep pita in the centre and a row of elongate pita round 
the edges. Modecca c~rdiophylta, Mast. in Hook. 61. F1. Br. Ind. 11, 609. 
Modecea cordifolia, Kurz (not of Blume) i n  Journ. Aa. Soc. Beag., 1876, 
IT, 132: Masters in Hook. 61. F1. Br. Ind. IT, 602. M. heterophyhyllrc, 
Kurz, (not of Blume) Anclam. Report Append. A., 39. 

ANDAMAN ISLANDS; very common. NICOBAR ~ n d  GREAT COCO 
ISLANDS ; PT~~~.-DISTRIB. Cambodia, Khwia Hills and Esstern Bengal, 
tropical Eastern Himalaya. 

A species well marked by its deeply cordate leave6 much retionlate on the 
lower anrfnoe, widely-spreading oym'ea and sub-rotund osncell~te pitted seeds. Some 
oonfnsion in nomenolature has arisen from the fact that Kun, without having seen 
authentic speoimene of Rlnme's two species Modecca em-dijolia and M. hsteropkyllo 
referred this plant to both of them. Dr. Mastern perpetuated part of Knn's mistake 
by eooepting his view as to the identity of this Andaman and Nicobar plant with 
M. curdifolirr, Blume, wherean the whole of the Andaman material (greatly incre~eed 
in bulk since he wrote) redly belonga to his own species M. cardiqhylla. This 
view was 5rst expressed by Dr. D. Prain, Bnperintendent of the Calcntta Garden 
in 8 note on one of the specimens in the Herbarium there. 

4. ADENIA POPULIFOLIA, Engl. in Jahrb. XIV, 376, var. PENTAXLRA 

King. A slender aud often very extensive clin~ber (often 150 feet) 
Stems slender, smooth, terete. Leaves thinly coriaceons, oblong-ovate, 
grdually narrowed to the acute or sub-acute apex, the base slightly 
cordate ; both surfaces smooth, the nerves and reticulations little pro- 
minent when dry: main-nerves 5 to 7 pairs, curved, spreading, rather 
feint; length 3 to 5 in. ; breadth 1.75 to 2.5 in. ; petiole -75 to 1.25 in., 
its apex bearing 2 large cup-shaped glands conjoined by their backs. 
Peduncles shorter t l ~ a n  the leaves with 2 slender spreading branches 
and a single rather stout tendril. FZozom not numerous, on slender 
unequal pedicels, some of them a75 in. long. MALE PLOWEB .2 in. long, 
narrowly fosiform ; the calyx with 5 short oblong blunt lobes. Petals 
spr ingi~~g from the calyx-tube just below its lobee, and like them but 
narrower. Anthers 5, broadly linear, the connective slightly produced 
beyond t l ~ e  apex, shortly s~g i t t a te  a t  the base; filaments joined into a 
tube and inserted into the fundus of the calyx: rudimentay ovary 
linear. FEMALE FLOWER shorter thrrn the male (only -15 in. long) and 
not so  lender but with similar calyx-lobes and petals. h a y  oblo~~g ,  
crowued by three erect oblong mther large ~tigmaa. Fruit double fmi-  
form, deep red when ripe, 2.5 to 3 in. loug and from "75 to 1 iu. in 
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diam. Seeds broadly oblong, compressed, foveolsh with a row of ahorl 
rwliating grooves round the edges. &iodec.cn ~~oprclifolia, Blume Rum- 
phia, 168 t. 50. M.pqulifolia, Bl. : Mastem in Hook. fil. Fl. BI.. lnd. 
11, 603 (amougst imperfectly known specdea). 

MALACCA ; Maingay (K.D.) 668. PERAK ; Swrtechicti 1609 ; King's 
Co&ctw, many Nos. 

Blnme describes and figures his Modecca popdifolia plant se tatramerons and 
a8 this exactly agrees both with his t ex t  and fipyre, except i n  being per~tadbroua, 
I regnrd it aa a variety. There are in Herb. Cr~loottcr speoimens from Porak without 
flower or fruit, of what appeanr to be a 3-lobed form of this. 

5. AUENIA ACUYINATA, King. stems slender, striate. Lenees sub- 
coriweons, ovate-oblong or I-otund-ovate, the base usually narrowed 
but sometimes sub-cordate always bi-glandular; the apex shortly and 
abruptly muminate; the secondary nerves and reticulations distinct 
on both surfaces when dry but eupecially on the lower; main-nerves 
2 or sometimes 3 pairs, originating from the midrib near it8 base, all 
promineut : length 4 to 6 in. ; breadth 2 to 4 in. ; petiole ~ 7 5  to 1.35 in. 
long. Pedtcnch usually nearly as long as the leaves but sometimes 
much shortel., bearing a few short many-flowered ~preading branol~es 
at the apex andoften a short tendril. MALE FLOWEE narrowly ovoid, -25 
to '3 in. long. Calyx leathery with 5 short ovate-lanceolrtte lobes. 
Petals thick, oblong, acute, springing from the calyx-tube above the 
middle. Glands smirll, la~~ceolate. Anthers linear, sub-crcute, erect, the 
filaments short. FEMALE FLOWER larger than the males (.4 in. long), 
tubular, swollen in the lower third. Calyx-lobes very short, broad, blunt, 
incui.ved. Petals narrowly oblong, sub-acute, i~~curved. Ovary fusiform. 
B'mit fusiform, dull, reddish when dry, about 2 in. long and .75 in. 
In diam. a t  the middle. Seeds compressed, subrotund, boldly pitted 
in the centre and with a marginal row of radiating grooves on each 
side, slightly obliqne and poir~ted a t  the base. Modeccu acumirrata, 
Blnme Bijdr. 940 ; Miq. F1. Ind. Bat. I, Pt. 1,702. dl. eingapweara, 
Mset. in Hook. fil. Fl. Br. Ind. 11, 601 (in part). 

PEEAK; Smteehini 254, 459, 629 ; W a y  498, 17 $5 ; Ridley 9462, 
9632; King's Collector, many numbers. SICLANOOR; Ridley 7288. 
MALACCA ; Goodrich 1340.-DIBTRIB. ; Java, Sumatra, (Beccari P.S. 743). 

6. A D ~ N I A  XINQAPOREANA, E11gl. in Jahrb. XIV, 376. Stems slender, 
striate. Leavrre subooriaceous, oblong to ovate-obloog, cuneate and bi- 
glandular a t  the base, the apex sub-acute or shortly and bluutly acnmi- 
nate ; both surfaces smooth, opaque, the lower very pale, the secondary 
nerves and reticulations very indistinct on both ; mairl-nerves 3 pairs, 
the lower two pairs bold and ascending, the upper pair less bold 
and spreading; length 3'5 to 4'5 in.; breadth 1-75 to 2.25 iu.; potiole 
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-5 to 1.5 in. long. Ped14ncles about aa long as the petiole, few-flowered. 
Mule fEowelr (tids Maetetx) " -85 in. long, elo~igate, fusiform. Calyx 
le~thery ,  shortly 5-lobed ; lobes ovate, oonnivent ( ? always). Petals 
thick, leatl~ery, oblong-acute, springing from the calyx-tube just beneath 
the throat. Oorona noue (P). Qlands of the dho 5, small, oblong, a t  
the baae of the calyx-tube, opposite to its lobes. Stamens 6 ;  anthers 
sub-soseile, erect, linear ; connective long, thmd-like.  Budinientaty ovary 
fusiflrm. Fruit 2 in. long, ~lnbrous,  fusiform." See& compressed, sub- 
ovoid, obliquely contracted to a ~ h o r t  podosperm, the centre boldly tuber- 
cled, the edges with a row of b d  grooves the tubercles between which 
on the extreme margin are bold and some of them black. PcursiJora 
si~qapearxa,  Wall. Cat. 1232. Mdscca eingaporeunu, Mwters in Hook. 
fil. FI. Br. I r~d .  IT, 601. 

SINGAPORE ; Wullich. JOHORE ; King. MALACCA ; Maingay (K.D. ) 
067.-Drs~~rs. Java. 

A speciea badly represented in wlleotione and mianndor3tnod. I t  is  brrsed on 
t h e  plane' oollooted by Wallioh a t  Sir lgapre and isened by him under hie Cat. No. 
1339 and named Passijora singaporeana. With this abaoluhly a plant oolleoted 
by Mr. Hullett aud myself a t  Jnffaria (in Johore) also somo lrpeoimens oollected by Mr. 
H. 0. Forbea in t h e  Preonger in Jnva (Hurb. Forbes 665). Maingny oolleotad a t  
Malacoaaix speoimensof a Modecea all of whioh in Herb. Kew. a re  nnmod Y. einga- 
preana. I n  my opinion five of these belong to Y. aetcminuta, B1. I .have seen no 
flowora of M. singepo eana and the amount of them given abovo is aopied verbatim 
from Meatem. The leaves aro very opaque and of a dull pale oolour bencath, and 
the  norvea nrs very faint. Tho fruit is  slightly ahorter than the t  of M. cmcminatu, 
BI. of whioh apecioe this is I fear little more than a form. 

Order LII. BEGONIACEIA. 

Succulent hel-be or undershrubs ; stem often rliizomatoue or tnber- 
erons. Leaueu alternate (sometimes falsely whorled), more or  less on- 
equal-sided, elltire, toothed or lobed; stipulos 2, freo, frequently doci- 
duous. Perlz~aclrm axillnry, dichotornoualy cymoso, tlie brauches and 
brecta a t  t l~ei r  divisions geno~ally opposite. Flowers white rose or 
yollow, showy, sometimes sninll, monaecious. MALE: periantl~ (of thu 
only Indian genus) of 2 outer valvate opposite sepaloid segments, nnd 
2-0 inner smaller segments; stambne indefinite ofteu very many, freo 
or  mo~~adelphons, anthers narrowly obovoid. FEXALE : perianth (of tho 
only Indian genus) of 5-2 segments. Ovary inferior (in Hildebrandia 
half-superior), 2-3-4-celled; placenta vertical, axilo (at tho time of 
metivation), divided or simple; stylea 2-4, free or oombined a t  the baee, 
stigmas branched or  tort~uoos ; ovules very many. f i t t i t  capsular, more 
mroly succulent, often winged, variously dohiacing or irregularly brmk- 
irlg up. Seeds vcrr many, miuutc, globose or narrow-ryliudric, t.cak 
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re t icula ted:  a lbumen  ve ry  scan ty  or 0.-DISTRIB. Species 4 0  (of wh ich  

398 belong to t h e  genua  Begonia), in a l l  t ropica l  moist conutr ies  ; not 
yet m e t  with i n  Australia. 

I. BEGONIA, Linn.  

Characters of the Orde r .  

G a o n ~  I. Capsnle 3-celled, with 3 nearly equal narrow 
vertioaUy oblong wings, dehiscing by 2 oblong valves on 
each faoe between the wings :- 

Small soanleacent herbs, only a few inches in height: 
leaves rotund-ovate slightly oblique ... ... 1. B. Forbssii. 
Herbs with aterne 2 or 3 feet high ; leaves obliquely ovate- 
oblong or ovate-lanoeolate, the base cordate and very 
unequal-sided - 

Male flowem '2 to '8 in. aaross ... ... ... 2. B. isoptero. 
Male flowers 1'5 in. across ... ... ... 3. B. uopteroidea. 

GROUP 11. Capanle 5-oelled, triquetrous, with 3 short nn- 
eqnal wings, dehisoing irregalnrly by the breaking np of the 
fragile f m s  between the wings; anthers obovoid, often 
emargir~ate nt the apex :- 

Canlescent ; rootstock tuberous :- 
Upper snrfaces of leaves with numsrons adpresaed 
white stell~rte hairs ; braots of infloresoenoe '06 to '1 in. 
long, denaely adpressed-pubescent ; male flowem '2 to 
.25 in. in diam. ; oapsnlea abont 3 in. broad ... 4. B. sixwta. 
Upper snrfaoes of leaves at:aritily adpreeeed hairy; - 

brmts .36 to '5 in. long, glabrous; male flowers 5 in. 
arid capsnles '6 in. across ... ... ... 6. B. andanusnsio. 
Leavea glnbrous ... ... ... ... 6. B. dsbilir. 

Aoanleaoent ; rhizome creeping :- 
Leaves rather thiok (when dry), rotand-reniform, 
deeply oordate the baaal lobes overlapping, the nerves 
beneath and the petiolea rusty-tomentose ... 7. B. thoipingmrir. 
Leaves very thin (when dry), obliqiiely ovate-reniform, 
quite glabrous except for a few sparse hairs on the 
nuder surface of the nerves ; petioles glabrous ... 8. B. guttutu. 

GBOUP 111. Cnpsnle 2-celled, triqnetrous with 3 w i n g  one 
of whiab iamnch elo~igated transversely EO aa greatly to 
exoeed the other two, dehisoing by the rnptnre of the stout 
membranow fsoea between the wings :- 

Anthers cuneiform-oblong ; leaves peltate ... ... 9. B. Hasskarlii. 
Anthers linear-oblong or lineor ; leaves not pelt* :- 

Leaves not a t  all or very little oblique even a t  the base, 
not wrdate; petioles very long:- 

Leaves with warse haira on both snrfnces :- 
Leaves narrowly lanaeolate .. . ... 10. B. Scortschinii. 
Leaves ovate-lanceolate ... ... .. 11. B. Ku~tstleriana. 

J.'II. 8 
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Leaves glabrous :- 
Leaves broedly elliptic-ovate,eqnal-sided a t  tho baae 12. B. Herusyam. 
Leaves ovate-lanceolate, unequal-dded especially 
nt the bane ... ... ... ... 13. B. perakensia. 

Leavea very obliqne, ovate to reniform, obliquely cor- 
date a t  the base :- 

Leaves glabrous even on the nerves :- 
... Male flowers less than 1 in. acroee ... 14. B. paupercula 
... Male flowers about 1.6 in. aoross ... 16. B. aenrsta. 

Leaves glabrons, bat the nerves hairy '; male flower 
2 in. across ... ... ... ... 16. B. megaptwoidea. 
Loaves with a few ooarse cornpreened rusty-pnbeeoent 
hnim on both surfaces; nerves beneath, petioles and 
nlso peduncles msty-pabeacent ; male flowers '8 in. 

... ffiro88 . ... ... ... 17. B. MaaweUiarra. 
Upper surfaoes of leaves papillwe and bearing ooarse 
hnirs :- 

Aoanlesoent ; petiole mnoh longer than the lamina 18. B. pcleekra. 

Stems 8 feet high ; petiole shorter than the blade 19. B. Lou&-. 

1. BEGONIA FORBESI~, King n. sp. A small plant a few inches 
high with densely rusty-villose rhizome. Leaves rotund-ovate shortly 
apiculate, sometimes blunt, the base slightly cordate, the edgee subentire 
or remotely denticulate ; npper surface glabrons : the lower with nnmer- 
ous white scales and a few coarse haire on the nerves near their basea : 
main-nerves 9, radiating from the base, inconspicuons ; length 1.25 to 
2.25 in. ; breadth 1 to 2 in. ; petiole 1.5 to 3 in. ; stipnlee lanceolate, 
villous externally, '3 in. long. Peduncles as long ae or longer than the  
leaves, slender, glabrons, bearing a solithry flower a t  the apex, o r  
2-branched and bearing 2 to 5 flowers ; bracts absent on the lower part 
of the peduncle, in pairs in its npper part, small, obovate-oblong. 
Plowers pink, their pedicela red. MALE ; sepala 2, oblong, blunt, .15 in. 
long ; petals 2, similar but smaller ; stamem numerous ; anther0 obovate, 
with emarginate apioes, filnments short. FEMALES; m n t h  of 4 nn- 
equal pieces, the outermost rotund-ovate: the inner oblong. Styles 3, 
thick, the s t igma large, flattened, rotund. Capsule 3-celled, opening 
on each face ; the wings subequal, spreading, triangular, blunt. 

PERAK ; W ~ a y  2476.-DISTRIB. Sumatra, Forbes 2666. 
2. BEGONIA ISOPTERA, Dry. in Smith's Ic. 43. Cauleecent: three 

feet high, nearly glabrons; stem and branches slender. Leaves obliquely 
ovate-oblong or ovate-lsnceblate, shortly ocnminate, the base cordate, 
tho sidoa vory uneqnrtl ; edges remotely and usually coarsely dentate ; 
upper surface of leaves quite glabrous, the lower minutely scaly ; main- 
nervos mostly radiating from the base, branched, prominent; length 
3.5 to 6 in. ; breadth 1.5 to 3 in. ; petioles slender, varying from '5 to 



1902.1 0. King-~Materiuls for a Flora of the Malayan Peninsula. 59 

225 in. in length : etipuk lanceolate or oblong, '75 in. long. In.escance 
1-f-opposed, shorter than the leaves, slender; the female flowers near 
its base, the male on short branches on its upper half. M f i ~ 8  .2 to -3 in. 
fbClWf3 ; espaln 2, rotund ; petals 0 ; stamens numerons, broadly oblong 
or obovate, minutely apiculate ; filaments short. FEMALE perianth-seg- 
menta 5. Styles three, bifid, the arms twisted. OapuL 3-celled, about 
'8 in. long and equally broad, dehiscing by two slits on each face, the 
three wings equal, narrow, oblong, -26 in. wide. Dry. in  Trans. Linn. 
SOO. I, 160. B. repanda, B1. Ennm. PI. Jav. T,97. Diploclinium repan- 
durn, Klo. Begon. 72. Begonia Wrayi, Heme. in Joarn. Bot. for 1887, 
203. 

PERAK; 8mrfechini and King's Oollector, many nnmbers. MALAOCA ; 
Hmy. SELANGOR ; Bidley 8589. PAHANO ; Ridley 2246. NEORI SEMBA- 
LAN ; BidEsy 10028. PENANO ; ourtia ~O~$.-DI~TRIB.  S u m a h ,  Java. 

B. bonrbycina, B1. (Enum. P1. Jar. 97) is pomibly identical with this ; it  has 
been reduced here by De Candolle and part of it  is no doubt so reduoible. Under 
B. bodgcincr however have been distributed speoimen8 of an allied speoies with 
Larger flowem in short spreading oymes. Whioh of the two planb Blame intended 
FAS his B. bonrbycina, it  is impossible from his short deaoription end in the absence of 
autheutio speoimens to determine. 

3. BEGONIA ISOPTEROIDIA, Ring n. sp. Caulescent, 3 feet high, 
glabrous. Leaves thin, very obliquely ovate-lanceolate aonrninate; the 
base acute on one side of the petiole bnt with a broad ronnd auricle 
on the other, the edges remotely lobnlate-dentate ; lower surface with 
very minute white scales ; main-nerves 7, radiating from the base, 
xather prominent beneath ; length 3.5 to 4.5 in. ; breadth 1.2 to 1.5 in. ; 
petioles unequal, X to 3.5 in long. Stipules broadly lanceolate, acute, '5  
to '75 in. long. Peduncles slender, axillary, about an inch long and 
bearing'abont two flowers on long slender pedicel8 and one sub-sessile. 
Flowers pink, large. MALES; sqals 2, rotund-oblong, blunt, -75 in. 
loog; petals 2 similar but only -5 in. long; stamens inserted on an 
elongate anthophore, the anthers quadrate, 2-groved, truncate, only 
about half as long ns the slender filaments. F ~ M A L E S  nearly as large as 
the males; style uhort, thick, divided into 3 slender, bifid spiral spread- 
ing branches. Capeules about -75 in. in length and breadth, 3-celled, 
its wings narrow oblong, thin, membranons, the posterior narrower than 
the lateral. 

PBRAK ; on Gunong Bmmban, elevation 5,000 feet ; Wrny 1548. 

A apecies in leaves capsules and habit reaembliog B. isoptera, but with much 
larger flowers. 

4. BEGONIA SINUATA, Wall. Cat. 3680. Shortly caulescent (from 
2.5 to 12 inches high) the rootstock tuberous. Leaves either broadly 
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rcnifom and blunt, or sometimes with a short broad abrupt spiculns, 
the basal sinus deep and the edges wavy and minutely deuticulate o r  
orenate ; or reniform-cordate, gradually tapered to the sub-acute apex, 
the margins slightly lobulate-dentate, the lobes denticulnte, the b ~ a a l  
sinus small: length of the reniform over 4 to 6 in.; breadth 6 to 8 
in., of the ovate-reniform 1.5 to 3 in. ; breadth 1 to 3 in.; petiole8 of 
the radical leaves 1 to 3 in. ; of the canline -5 to 2'5 in. ; .both surfaces 
with nnmerone adpressed white stellate hairs, the lower with small 
oblong white scales also; main-nervee 7 to 11, radiating from the baae, 
promillent on the lower surface; petioles unequal, .5 to 3 in. long, pube- 
scent. Stipules small, oblong-lanceolate, slightly oblique, blunt, glab- 
rous. Infiredcame 3 to 8 inches long, sparsely stellate-puberulons ; the 
peduncle very slender ; branches few, ~hnr t ,  filiform, few-flowered ; 
bractu minute (.05 to -1 in. long) bluntly lanceolate, rather deusely ad- 
premed-pubescent externally, the upper in whorls of three. Flowers 
small, pink, glabrous. MALES abont .2 to -25 in. in diam. : sep& 2, 
ronndish; petals 2, nsrrower, obovate; stamens about 20, monadel- 
phous; ~ n t h e m  ohvoid, connective not produced. FEMALE perianth- 
segments 5, the inner gradually smaller. Styles 2, combined for half 
their length, stigmas Innate. Capsule abont -3 in. broad and sligl~tly 
longer, the posterior wing the largeat. Seeds ovoid, shining, brown, 
deeply pitted. A. DC. Prod. XV, Pt. I, 354; Knrz in gourn. As. Soc. 
Beng., 1877, Pt. 11, 108; Clarke in Hook. fil. F1. Br. Ind. 11, 650. 
Diploclinium bilonclare, Wight 10. 1814. Begotria guttata, elongata e t  
acbrotttnda, Wall. Cat. 3671 B (not A), 6291, 6293. 

PENANG ; Wallich ; Phillips ; King'e Clotlector 2269, 4860 ; Curtis 390, 
481,3098 ; Ridley 9229. MALACOA ; Yaingay (K.D.) 674. PERAK ; Eing'a 
C'oilector ~ ~ ~ ~ . - - D I s T R I B .  BURMA ; Qrifith, Parish. 

5.  Bsaoh-IA ANDAMENSIS, Parish ex Clarke in Hook. fil. m. Br. 
Ind. 11, 650. Like the reniform-leaved form of B. sinuata, but t l ~ e  
haim on the snrfwes of the leaves s c ~ n t y  : the ir~florescence usually 
longer and its peduncle and branches much utouter ; the bracte glabrous, 
longer ( 9 5  to '5  in.) and blunter and the male flowers (.5 in. acmas) 
rtnd capsules ('6 in. across) longer and more numerous than those of 
B. sinrtnta. 

ANDAMAN ISLANDS ; Pa?'-kh ; Kiny's Co.t~ectw.--Drs~~r~. Bnrma. 

This ought probably to be raqarded a8 a variety of B. einoatu. Actual speci- 
mens of the two look more different than written descriptions lend one to suppose ; 
I therefore retain this an a apecies. 

6. BEQONIA DEBILIS, King n. sp. A derider weak herb, about 6 to 8 
inches b i ~ h ,  cauloscent. Lenven thir~, narrowly reniform, blunt or sub- 
acute; the h e  unequal, rounded a t  both sides but one anricli1~t.e atrd 
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much longer; edgee sub-entire or sligbtly remotely and obscurely cre- 
nnte; breadth 1.5 to 3 in. ; length (from base of largest lobe to apex) 
3.5 to 7 in. ; upper surface glabrons, the lower minutely scaly ; main- 
nerves 7, d i s t i n g  from the base, some of them branching, rather 
prominent below; petioles 1 to 3 in. lo~lg. Injbrescmce axillary or ter- 
minal, slender, longer than the leaves, with a few lax filiform dicho- 
tomom spreading few-flowered branches, bracts in pairs, ovate-lanceo- 
late, -1 to -15 in long. FZmers pure white, the stamens yellow. MALI 
'35 in. across ; sepals 2, oblong-ovate, blunt : petab 2, similar but smaller ; 
rtanzms in a globular mass ; anthers obovate, short with broad emar- 
ginate inappendiculate apices. FEMALE perinnth of 5 unequal obliquely 
oblong pieces; styles united into R s l~or t  column, above divided int,o 
numerous arowded awns. Uapsule -75 in. broad (to the end of tbe 
wings), and -4 in. from base to apex, glabrous, 2-celled : the 2 lateral 
wings trimgular, acute, the posterior wing oblong, tapering a little to 
the b l b t  apex, more than twice as long as the lateral. 

PEKAK ; Xing's OoZleetor 8289. 

A speoies allied to B. varians, A. DC., but with more entire hava8. 

7. BEGONIA TEAIPINOENSIS, King n, sp. Rhizome long, creeping, 
rooting a t  intervals, wire-like, rusty-villous. Leaves rotund-reuiform, 
the edges minutely and rather remotely dentate, the basal sinus mostly 
obliterated by the overlapping of the auricles; both surfaces scaly 
the lower more distinctly so and rusty tomentose on the 6 or 7 radiat- 
ing sub-prominent nerves ; length 1-25 to 2 in.; breadth 1.5 to 2.25 
in. ; petioles unequal, 1 to 4 in. long, densely rusty-tomentose. Peduncles 
4 to 9 in. long, sleuder, sparsely msty-villous, bearing one or two 
remote pairs of small lauceol~te bracts and near the apex 3 to 5 slen- 
derly pedicell~te pink flowers on slender branches. ~ I A L E  flowers ; sepals 
2, sub-rotund, .15 in. long; petals 2, smaller, oblong ; stamens numerous ; 
n n t h m  obovate, the apex blunt and emarginate, the filaments short. 
F E X A L ~  perianth of 5 unequal pieces, the largest most external : style 
short, thick, with 2 stout arms and short thick twisted stigmas. U~~prpsule 
2-celled, -5 in. broad (to tibe ends of the wiligs) ; all the wings trian- 
gular, sub-equal. 

PYRAK ; gcorteohini 1479 ; Wray 1774; King's Collector 2523, 8511. 

A speoies allied to B. sinuata, Wall., but differing by the oreeping rhizome, 
non-apioai3e leaves, runty-tornentone petioles and peduncles. 

8. B ~ W N I A  Q U ~ T A ,  Wall. Cat. 3671 A. Stem succulent, short. 
weak, bearing about two thin obliquely ovate-reniform glabrons nearly 
entire leaves with oblique cordate bases, and subacute apices; the 
nerves about 5,  radiating from the base, prominent, sparsely hairy ; 
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4 to 7 in. long and 2 to 4.5 in. broad ; petioles 1.5 to 4 in. Peduncles 
varying in length from 1 to 2 in., slender, glabrous, bearing a few 
flowers near the apex. MALL f low~r;  sepals 2, rotund; petals 2, 
narrowly oblong ; stamens abont 50, monadelphons ; anthers obovoid 
FEMALE ; perianth-segments 5, - gradnally smaller inwards : styles 2, 
with two twieted branches. Oapsule '4 in long and .75 in. broad to 
the ende of the wings, the smaller wings very narrow ; tbe posterior 
one broad, descending. A. DC., Prod. XV, Pt. I, 352 ; Clarke in Hook. 
fil. F1. Br. Ind. 11, 648. 

PERAK ; Scortechini 571. MALACCA ; Maingay (Kew Distrib.) 675. 
PENANQ; Watlich. SELANQOR; Ridley 7289. 

9. BEOONIA E~SSKARLII, 2011. e t  Mor. Syst. Vem. 2011. 31 (not of 
Xq.) All parts glabrous. Stem a creeping rhizome. Leaves rotund- 
ovate, shortly and abruptly caudate-wnminate, peltate, the edges wavy 
but entire; both surfaces glabrous, the npper pitted wben dry, the 
lower with sub-rotund scales; main-nerves about ten, radiating from 
the ineertion of the petiole, not very prominent; length 3'5 to 5-5 
in.; breadth 2.25 to 3.75 in.; petiole attached to the leaf abont -75 
to 1.85 in. from its lower edge; stiprlee short, lanecolate. Peduncle 
usually longer than the leaves (often twice aa long), about as thick ss 
the petioles, bearing a few slender branches near the apex, ebracteate. 
E1bwers small, white tipped with red. MALE '2 in. broad; sepals 2, 
reuiform, the margins thick. Btanzens numerous, cuneiform-oblong, 
their apices emarginate; filaments very short, free. FEMAL~,  sepals 2, 
with vertical veins, reniform ; style short, thick, with 4 short branches ; 
s t i g m ~  4, much lobnlate. Uapsule scelled, -6 in. long, the latenrl 
wings very narrow; the posterior broad slightly narrowed to the blunt 
apex, a5 in. long : seed8 minute, ovoid, tapering to one end, brown, shining, 
pitted. B. peltata, Hassk. in Hoev. et  De Vriese, Tijdschr. X (18413) 
133. Metscherlicia coricscea, Klotzsch in. Abh. Akad. Berl. (1855) 74; 
Miq. F1. Tnd. Bat. I, Pt. I, 696. B. wriacea, Hassk. P1. Jav. Rar. 203 ; 
B. hmadiaefolia, Hook. (not of others) Bot. Nag. t. 4676. 

PEEAK ; Scortechini 1607 ; King's Oollector 4427: 8245 ; Ridley 9689. 
PAHANO; Bidley ~ ~ ~ ~ . - D I s T B I B .  Java, Zo&nger 1613. 

Thw is one of three specie8 to which the specific name peltafu has been given. 
That name must however be reserved for the Brazilian specie8 to which it was 
first applied by Otto & Dietr. (A19. Gartens. I X  (1811) 68). The MSS. name 
B. Hmskarliana wan given by Miqoel to a species near B. coespitoea wbioh he con- 
f w d  with Zollioger'a No. 1613 (the type of the speoiee above described), and 
this ineccorsog was perpetuated by Miqnel on p. 1091 of his FI. Ind. Bat. I, 
Pt. I, where he describes Diploclinium H m ~ k n r l i o n ~ ~ m .  

10. BP~ONIA~CORTECHINII ,  King, n. sp. Rhizonlecreeping, ~hort ,  scaly. 
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Leaveu on very long glabrous petioles, narrowly lanceolate, attenuate 
to tbe scuminate apex, and to the rounded or acute nearly equal-sided 
base ; the edgea dentate-ciliate ; both surfwee with numerous scattered 
coarse snbulatrt spreading hairs oompreeaed st their bases, the lower 
also minutely ecaly ; main-nerves pinnate, 3 or 4 pairs, then amending; 
length 2.75 to 4 in. ; breadth .5 to 1 in. ; petiolee 5 to 7 in. Peduncles 
axillary, somewhat e.horter than the leaves, glebroos, bearing a t  the 
apex 2 few-flowered branohee and a few rather long braota. Flowers 
white, tinged with pink and green. MALE: sepals ovate, obtuse, '75 
in. long; petals narrower but nearly aa long. Btamens numerous, in a 
short column; anthem linear-oblong, the apical appendsge obtuse; 
filaments short. Fernah with perianth-segments similar to the male 
(jide Scortecbini) but 5. Ovary glbbrous, 2-oelled ; stybs free, 2 to 4-fid. 
Oapsule .75 in. b d  (inoluding the wings) the lateral wing8 nerrow, 
oblong, the poeterior muoh larger (a Scortecbini). 

PIMK ; Scortachini 1846 ; King'e 00Uector 7227. 

I have man no ripe onpenlee, and the above description of them is taken from 
8cortechini'e field-note. The npeciee in readily dintingninheble by its very narrow 
eqnsl-sided ooarwly hairy leavea A drawing of thin, mnt to Herb. Kew froin 
Pertsng by Mr. 0. Crutii, repreaente the leaf-petiolen aa not more than one inoh long. 

11. BEGONU KUN~TLERIANA, King n. sp. R h i m  creeping, very 
smly. Leaveu ovatelanceolate to lanceolate, often but not always nu- 
eqnal-sided, much aoominate ; the base cuneate nanally oblique ; edges 
ciliate-semte, the teeth slightly unequal; both surfaces with ooarse 
spreading hairs with dilated flattened bases; the lower with minute 
white scales also; main-nerves about 3 paire, pinnate, densely rnfescent 
villous like the petioles; length 5 to 7.5 in. ; breadth 1.75 to 2.5 in. ; 
petiole from half rn long to nearly as long aa the blade. Peduncks 
longer than the petioles end more slender, glabrous, 2- to 4fiowered a t  
the apex. Floloere large, white, tinged with red. MALE; sepals 2, 
elliptic, obtnee, 1 in. long and '5 in. b m d ,  vertically veined; petals 
similar but not half so large. Btarnens numerous, linear-oblong, bluntly 
apicuhte. FEMALR periawth of 5 oblong blunt segments; s t y h  2, each 
with two short twisted brsnches. Oapsule (to the end of the posterior 
wing) 1 in. broad : the lateral winga short, narrow ; the posterior elon- 
p t e  not tapered to the apex, 2-oelled. Seeds ellipsoid, shining, brown, 
pitted. 

PIBAK; King's Oollector 71941; Scortechini ; Bidby 9652. 

Thie reeemblee B. Scortechinii, bnt haa larger leaves and ehorter petiolee which 
are demely villons. 

1'2. BE~ONIA HEBVEYANA, King n. sp. Glabrons except for a few 
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hairs on the nerves on the lower surface oE the leaves: rhiwms creep- 
ing, thin. Leatw broadly elliptic-ovate, shortly acnminate, slightly 
narrowed to the rounded almost equal-sided base ; the edges slightly 
undulate, very indistinctly serrate; upper surface glabrous, lower very 
minutely scaly; nerves pinnate, about 6 pairs, ascending, branching; 
ler~gth 5 to 9 in.; breadth 3 to 4.5 in. ; petioles mnch longer than the 
leaves, glabrous ; stipules lanceolata, inconspi~cuous. Psduncks 5 to 10 
in. long, slender, bearing near the apex 2 or 3 branches with few shortly 
pedicellate flowers. MA~.E jknoers; sepals 2, ova\e.snbrotnnd ; petals 
2, much smaller, oblong, blunt; starnew nnrnel-ous, arl-anged in a cone, 
linear, with a blunt apioal appendage, #the filaments short. FEMALE 
pna'trnth of 5 subrotand pieoes. Capsule 1 in. broad and a b u t  half 
as much from baae to apex, imperfectly 4-celled : lateral w i n e  narrow 
oblong ; the posterior wing ovate, blunt, about '65 in. long. 

~ IALACCA;  Hmey ; Dewy. 
This is a very distinct species resembling in the shape of its leaven no Asiatic 

Begonia that I Lave seen, exaept on unnamed speoiea from Tonkin (No. 3763 of Herb. 
Balansa). 

13. BEGONIA PERAIc~NBIB, King n. sp. Rhizome slender, creeping. 
Leaves ovate-lanceolate, slightly unequal-sided, acnminate ; the base 
broad, rounded or very slightly emargin~te or oblique, the edges ob- 
scnrely and remotely dentate, or sub-entire ; both surfaces glabrqna, the 
lower mi~iutely soaly ; main-nerves pinnate, 4 or 5 pairs, ascending; 
length 3.5 to 5.5 in. ; breadth 1.5 to 2-25 in. ; petiole 2.5 to 5 in. ; slen- 
dor, gl'abrons. Pedunch usually longer than the leaves (at least when 
in fruit), sangled, glabrous, few-&)wered. Flowers whitish tinged with 
pink, or pink. MALE ; sepals rotund-ovate, -4 in. long. Petale 2, oblong 
and mnch smaller. Btamsns numerous, linear with short blunt apical 
appendages and short filaments. FBMALE perianth of 5 (?) segments. 
Capsub (ripe) 1'2 in. broad (to end of posterior wing), and -5 in. from 
baae to apex, 2-celled ; the lateral wings oblong, narrow ; the posterior 
oblong, blunt, slightly oblique, .35 in. broad ; see& small, ellipsoid, 
pitted, shiuing. 

PERAK ; King's C ~ k t o t .  10338, 10506, 10951. 

Speoimens of a speoiea olo~ely ~ m b l i n g  this, but insaf6oient for aocnrata 
determination, hare been oolleoted in Selaogor by Mr. Ridley (Herb. Ridley 8590). 

14. BEGONIA prnPEacuLA, King n. sp. Rhizotne creeping, acaulea- 
cent, everywhere glabrous. Leaves ovate, very unequal-sided and very 
oblique at  tlie base, or ovate-lanceolate, slightly unequal-sided and little 
obliqne a t  the base; the apex always acuminate, the edges slightly 
tiinnate-lobed, obscurely dentate ; both surfaces glabrona : main-nerves 
5 to 7, radiating from the base, prominent below, midrib with e few 
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1 lateral nerves, length 3.5 to 5 in. ; bredth' l .25 to 3.5 in. ; petioles vary- 
ing in length from 2.5 to 7 in., slender, 2-to 3-flowered. Floroers white, 
tinged with red. MALES ; sepals 2, elliptic-oblong, '4 in. long ; petals 0. 
Stamens linear-oblong, shortly and bluntly apiculate : filaments short. 
FEMALE; the m n t h  of 5 very unequal lobee, the outermost larger 
than the sepals of the male. Capsules -6 in. long and 1 in. broad, 2- 
celled ; the 2 Iatehl wingasub-elliptic, oblique, '3 in. broad ; the posterior 
.wing oblong, blunt, .6 to -7 in long and -35 in. broad. 

PEEAK ; King's Collector 5952. 

Thia hse leave8 reeernbling those of B. bomemsis, but the flowere are fewer and 
hrger. Beocari'e Snmatrm specimene (P.8.857), in &nit only, appear to belong to 
this epeciea. 

15. B E ~ O N I A  VENUSTA, King n. sp. Rhizome slender, creeping ; whole 
plant glabrous. Leaves reniformly ovate, shortly acuminate, the basal 
sin- deep ; tho edges sub-entire or remotely and minutely denticulate ; 
both surfaces smooth, shining : main-nerves 7, radiating from the base, 
slender ; length 3 to 5.5 in. ; breadth 2 to 3.5 in. ; petioles unequal, 
slender, from 6 to 12 in. in length. Peduncles 3.5 to 6 in. long, bearing 
about 3 pednnculate pinkish-white flowers near the apex. MALE; sepals 
2, ovate-rotund, blunt, -75 in. long. Petab 2, somewhat larger. Stamens 
narrowly oblong, with a large apiculns; filaments unequal, the inner 
onea long, the outer short. FEMALES smaller than themale, the periantl~ 
oE 5 unequal broad blunt segments ; styles very short, with numeroue 
broad depressed lobules. Capsule '3 in. long and 1.15 in. broad (to the 
end8 of the wings) ; lateral wings more than half aa long as the posterior, 
broadly triangular, blunt ; posterior wing oblong, blunt, -7 in. long. 

PERAK ; a t  an elevation of abont 6,000 ft., Wray 1598. 

The leaves are not unlike those of B. paupemula and B. bornensin but the flowera 
are large and handeome. 

16. BEGONIA MEQAPTEBOIDEA, King n. sp. Rhizome as thick as a 
swan-quill, creeping on rocks. Leaves broadly and very obliquely ovate, 
acuminate ; both sides of the base rounded but very unequal, the sinus 
between them wide, the edges remotely and minutely dentate, npper 
surfwe glabrous ; the lower also glabrous except the rusty-pubescent 
nervea which are also scaly near the base : main-nerves abont 8, radiat- 
ing from the base, the larger branched and all rather prominent ; length 
(from apex of petiole to apex of blade) 4 to 5 in. ; breadth 4 to 5 in. ; 
petiole 12 to 16 in. long, glabrous. Peduncles from half aa long to 
nearly ss long as tde leaves, glabrous, ebmteate below the flowers. 
MALE flowers : s e p h  rotund-ovate, very obtuse, 1 in. long and '6 to .7 in. 
broad ; petals much smaller, elliptic : stamens numerous, in a conical 

J. 11. 9 
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mass on a short thick anthophore ; anthers oblong, bluntly apiculate, 
filaments varying in length (the inner the longest). FEMALE periunth 
of 5 unequal piecea : stylee 2, rather long, combined a t  the base. Uap- 
eub not seen. 

PEEAK ; collected a t  an elevation of 5,000 ft., W ~ a y  1450, 1573. 

Speoimens of thin plant ere &her eoenty. They reeemble B. tnegaptsta, bnt 
are not oadesoent like that epeoier. I n  the Cnlcntta Herbarium there is, under 
the name Ll$oclimutn twberocrurn, Miq., e rpeoimen oolleoted by Knrz in Wwtern' 
Java which apparently belongs to this epeoiee. There are also two planta 
from Snmatm wlleobd by F o r k  (Herb. F o r k  2888a and 2266) which appear to 
belong to this. The genm Diplodiniwn L inseparable from Begonia snd the p i 5 0  
name tubmoea ia'pre-ompied in the latter by e epeoiea deecribed by Lamaok from 
the Molncoae which haa a rounded tuberone root. 

17. BE~ONIA MAXWELLIAHA, King n. sp. Rhizome ae thick as a 
swan-quill, bearing many broadly lanceolate scales. Leaves broadly 
and obliquely ovate to ovate-rotund, more or less acuminate, the edges 
minutely ciliate-denticnlate, the  base very oblique, one side of i t  rounded 
the other rounded-anricnlate, the sinus wide ; both ~urfacea with a few 
coarse compressed rusty heirs, most numemu on the nerves near the base; 
the lower wrface with minute white males ; main-nerves 7 to 9, radiat- 
ing from the base, prominent ; length 5 to 6 in. ; b r e d t h  4 to 7 in. ; 

I I 

petioles 4 to 10 in. long, oompresed (when dry) like the peduncles 
end like them msty-pubescent. Peduncles unequal, thoee bearing only 
male flowers often shorter than the petioles ; t b w  bearing female and I 
male, or femalee only often longer than the petioles; all ebraateate 
below the inflorescence, dichotomously branched and few-flowel.ed a t  the 
apex ; the bracts short, broad. MALE flowers densely clustered ; sepatr 
2, oblong-ovate, blunt, '4 in. long, pubemdona onhide ; petals 2, similar, 
but much smaller. Stamem numerous, without anthophore ; anthem lin- 
ear, bluntly apiculate, slightly shorter than the filaments. FEMALE peri- 
anth of 5 unequal pieces diminishing in size inwards ; etylee 2, short, much 
lobnlate. Oapsule 2-celled, 1'4 in. broad (to the ends of the wings) and 
'6 in from base to apex ; the 2 lateral winga sub-quadrate, obtuse ; the 
posterior oblong, blunt, more than three times aa long aa the lateral. 

PEEAK ; Maxwell's Hill, a t  elevation of 3,000 feet, W r a y  119, 2199 ; 
Scwtechini 1607, 1798 ; King's Collector 2038.-1)18~~1~. Sumatra, 
3110a. 

The Bowers of thin are white tinged with pink and the leaven green, the nervm 
beneath being red. Thir reaemblee B. megapteroidea, King, bnt the flowera 
rmaller, and the learea and infloresoenoe are not glabroos &n that speoies. 1 

18. BRQONIA PUCLARA, King n. rp. Rhizome creepipg, very scaly. 
Leares obliquely ovate, acuminate, the base roanded on one side of the 

I 
I 
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petiole and on the other expanding into a broad rounded auricle, the 
edges minutely dentate, rarely wit.h small lobes besides : npper snrface 
with numerous conical papilla each beruling a coarse curved hair 
llattened a t  the base; under surface with a few scattered flattened haire 
especially on the nerves ; main-nerves 7, radiating from the base, promi- 
nent beneath ; length 3.5 to 5.5 in. ; breadth 2.5 to 3.5 in. ; petioles 
unequal 3 to 6 in. long, with s few flexnose hairs near the apex. 
Peduncler longer than the petioles, slender, glabrous, 1- to 3-flowered. 
Elowera on rather long slender pedicels, pink. MALES; eepak '2, 
narrowly oblong-ovate, obtuse, .8 in. long; petale 2, narrowly oblong, 
blunt, -5 in. long; etamew linear-oblong, apiculate, the filaments nu- 
equal the central the largest. FEMALE perianth uuknown ; stylee 2, 
short, 2-branched, branches divided into many flat twisted lobes. Oap- 
mle -5 in. long and about 1.5 in. broad (to the ends of the wings) ; the 
lateral wings quadrate-ovate, obtuse, abont .4 in. long ; the posterior 
oblong, blunt, 1 in. long and -4 in. broad. 

PERAK ; a t  elevations of from 3,000 to 6,700 feet, Wray 318, 349, 
427 ; King'e CoUectw 8077. 

The npper wrfaoe of the learee'ie dark green, the newee being mlonrad ; the 
under surface is red of various tints and the flower-rtalke are pale orimson. 

19. BEQOHIA LOKIANA, King n. sp. Canlesoent; 3 feet high; 
stems and branches covered with coarse flexuose glandular hairs. Leaves 
mostly very obliquely reniform ; but some of the canline ovate and 
nearly equal-sided acute, the basal sinus deep, the edges with a few 
very shallow lobes closely and rather minutely dentate-serrate and 
shortly ciliate ; both snrfaoes coarsely rnety-pubesoent, the hairs flexnose 
compressed and with dilated bases, the lower also with small white 
scales ; main-nerves abont 9, radiating from the base, prominent and 
densely villous; length 3 to 4.5 in. ; breadth 4 to 7 in. ; petioles un- 
equal, stont, villous like the under surface of the ribs and midrib, from 
-4 in. long in the npper leaves, to 4 in. long in the lower. Cymes few- * flowered, leaf-opposed and terminal, shorter than the leaves when in 
flower, maoh larger when in fruit ; bracts;ovate-lanceolate, opposite, 
ciliate. Plorers pink or white, pedicellate. MALE about '75 in. across ; 
sepals 2, ovate-oblong, sub-acute, -5 in. long ; petals 2, oblong, much 
smaller. Stamens numerous, oblong, blunt, without apical appendages ; 
filaments short. FEMALE, the perianth of 5 pieces decreasing in size 
inwards; stylea 2, deeply bifid and spiral. Capsules .65 in. long and 
twice as broad to the end of the wings ; lateral wings very narrow 
(abont -15 in. broad), the posterior oblique, broadly ovate, blunt, .9 in. 
long and .8 in, broad. 
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PERAK ; a t  an elevation of 7,000 feet on Gunong Brumber Pahang, 
Wray 1567 ; also on Qunong Betu Puleh, TVmy 316. 

Thie resembles the Indian epeoies B. Thomsonii, DC., bat differ8 in being 
cauleeoent, in having ehorter haire on leaves end petioles, and in the poeterior 
wing of the oapnle being much larger. I have named the speoies after Sir Hngh 
Low, late Britinh resident at Malacua, to oommemorate his many reroioea towardm 
the botanical exploration of the Province of Perak. 

Order LIV. FICOIDEA. 

Herbe. Leaves simple, often fleshy, usually opposite or whorled; 
atipulee 0 or scarions. Flowers usnally in cymes- or clusters, rarely 
solitary, regular, hermaphrodite rarely polygamous. Oalyx of 4-5 seg- 
ments, united into a tube or nearly distinct, free from the ovary in t h e  
Indian genera, often persistent. Petale usually wanting, when preeent 
small. Stamens perigynoua or hypogynous, definite or indefinite ; sta- 
minodes sometimes present. Ovay free (except in Mesembyanthmum), 
2-5-celled, ayncarpous (except in Qisekia) ; styles as many ss the car- 
pels : ovules numeroue- in eaoh carpel and axile or solitary and basal. 
Fruit nsually capsular, splitting dorsally or circumsciss, more rarely 
the carpels sepazate into cocci. See& many or 1 in each carpel, usually 
reniform, compressed ; embryo curved or annular, surrounding the fari- 
naceous albumen, radicle next the h i ~ n m . - D ~ s ~ ~ r ~ .  Species 450, chiefly 
African, a few are scattered through most tropical and subtropical 
regions. 

Capade with oironmsciwile dehiucenca ... ... 1. SESUVIUM. 
Capsule with doreal dehisoenoe ... ... 2. M O L L U ~ .  

1. SE~UVIUM, Linn. 

Succulent branching herbs. Leaves opposite, fleshy; etipules 0. 
Flowers axillal.y, sessile or peduncled, solitary, rarely in cymes. Calyz- 
tube short; lobes 5, triangular-lanceolate, persistent, ofteu coloured. 
Petals 0. Stamens many or 5, inserted round the summit of the calyx- 
tube. Ovay free, 8-5-celled; styles 3-5; ovules many, axile. Capsule 
ovate-oblong, membranous, 3-5-celled, circumsciss. Seedr many in each 
cell, reniform; embryo annular.-DIETRIB. Species 4, littoral in warm 
climates. 

SR~UVIUM PORTULACASTRUM, Linn. Syst. ed. 10, 1058. Creeping and 
rooting in the sand, glabrous. Leaves linear-spathulate almost cylindric, 
sometimes sub-obovate : gradually narrowed into a short petiole with 
dilated scarionsly margined baee. Plowers solitary, exillary, their pedicel8 
-25 in. long. Calya rose-coloured inside. Stamens 15 to 40, free or almost 
free. styk8 3 to 5. Capsule .2 in. across. Seeds black, shining, 
smooth, not numerous. Roxb. P1. ind. 11, 509 ; Dalz. & Gibs. Bomb. 
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FI. 1 5 ;  K u n  in Journ. As. Soc. Beng.'1877, Pt. 11,110: Clarke in 
Hook. fil. Fl. Br. Ind. 11,659. S. ~epens, Willd. Ennm. p. 511 ; DC. Prod. 
111,453: W. &.A. Prod. F1. Pen. Ind. 361; Wight in Hook. Comp. 
Bot. Mag. 11, 71, t. 23; Miq. F1. Ind. Bat. I, Pt. I, 1060. Psammanthe 
nurrina, Hance in Walp. Ann. 11, 660. Crithmum i n d k m ,  Rumph 
Herb. Amb. VI, t. 72, fig. 1. 

On the sea shores in the Andamans and the other Provinces.- 
DI~TBIB. B. India, Malayan Archipelago. 

2. MOLLUQO, Linn. 

Herbs, branched, often dichotomous. Leaves often falsely whorled, 
or alternate, or all radical, from linear to obovate, entire; stipules 
fugacions. F,luwenl axillary, eeeeile or pedicelled, clustered or in pani- * 

cles or racemes, small, greenish ; bracts inconspicnone. Sepals 5, per- 
sistent. Petals 0 ;  staminodes 0 or small in the eame species. 8tamcms 
5-3, rarely many. Ovay free, globose or ellipsoid, 3-5-celled ; styles 
3-5, linear or very small; ovnles~many, axile. Capmle membranous, 
sheathed by the sepals, 3-5-celled, dehiscing dorsally. Bee& several in 
each cell, rarely 1, reniform, appendaged or not a t  the hilnm; embryo 
annular.-DI~TRIB. Species 12, tropical and subtropical. 

MOLLUQO PENTAPHYLLA, Linn. Spec. Plantar. ed. 1 (1753), 89. A 
few inches high, glabrona; stems much-branched, leafy, varying from 
oblong-lanoeolate, lanceolate-acute to obovate-obtuse, contracted a t  the 
base, subsessile or sessile, from less than -5 in. to more than 2 in. 
in length. Panicles compound, terminal, many times longer than the 

- leavea. Repals elliptic or rotund, blunt. Stamens 3 to 5, short; filrt- 
menta rather broad, compressed. Oapsule globose, ae long'ss the sepals, 
thin-walled, many seeded. Seedo dark-brown, tnbercled ; embryo curved. 
W. & A. Prodr. 44 ; Dalz. & Gibs. Bomb. F1. 16; Kurz in Journ. As. 
Soc. 1877, Part  11, 111. N. triphylla, Lour. F1. Cochinc. 79; DC. 
Prodr. I, 392; Roxb. Hort. Beng. 9, F1. Ind. I, 360; Wall. Cat. 651; W. 
& A. Prodr. 44. N. Linkii, Serioge in DC. 1.c. M. stricta, Linn. Sp. 
P1. ed. 11, 131 ; DC. Prodr. I, 391 ; Roxb. 1.c. ; Wn11. Cat. 650; W. 
& A. Prodr. 44; Dalz. & Gibs. 1.c.; Clarke in Hook. fil. F1. Br. Ind. 
11, 663 : Pharnacleum stricturn, triphyllum and pentaphyilum, Spreng. 
Syst. I, 949.-Rheede Hort. Mal. x. t. 26. 

I n  all the Provinces, near cultivated places.-D~sT~r~. General 
throughout S. E. Asia. 

Order LV. UMBELLIFERAZ. 

Herbs (rarely in non-Indian species shrubs or trees). Leaves alter- 
nate, usually divided or dissected, sometimes eimple, petiole generally 
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sheathing a t  the base ; stipnlea 0. F l a w e r n  hermaphrodite or p o l y p  
mous, in compound umbels (simple in Hydroeotyle and Bupletrrum), 
exterior of the umbel sometimes radiant; umbels with involucriform 
bracts a t  the baae of the geueral one and bracteoles a t  the baae of t h e  
partial ones (umbellulee). OaZyz-tube adnate to the ovary, limb 0 or 
5-toothed. P&b 5, epigynoue, often unequal, and with a median fold 
on the face, plane or emarginate or Llobed with the apex inflexed ; 
imbricated in bud, in Hydrocotyle mmetimes valvate. Btamenu 5, epigy- 
nous. Ovary inferior, 2-celled, die0 2-lobed; styles 2, etigmaa capi- 
tellate; ovules 1 in each cell, pendnlone. h i t  of 2 indehiecent 
doreally or lsterall y compressed carpela, separated by a cornmimure ; 
uarpele eaoh attached to and often pendulous from a slender oftelr 
forked axis (carpophore), with 5 primary ridges (1 doreal, 2 marginal 
and 2 intermediate) and often 4 secondary ones intercalated between 
them; pericarp often traversed by oil-canals (vittse). 8esd 1 in each 
carpel, pendnlone, albumen cartiltqinons; embryo small, next the hilnm, 
radiole euperior,-DISTRIB. Speoies about 1,500, mainly in Europe, 
North Africa, West Central and North b i n ;  a few are Nocth American, 
tropical, and natives of the Southern Hemisphere. 

Creeping nuarmed herbe ... ... ... 1. Hrosaronrtr. 
Emt epinoos hpbr ... ... ... ... 2. E E Y N ~ I U ~ .  

Prostrate herbe, rooting at the nodes. Leawee (in the Indian 
speoies) cordate or haetate, not peltate, round or 5-9-gonal, enbentire or 
palmately lobed, palmate-nerved, long-petioled ; stipnlee small, scarious. 
Umbels (in the Indian species) simple, small; bracts small or 0 ; flowera 
white, sometimes unisexual. Oalya-teeth 0 or minute. Pet& entire, 
valvate or imbricate. Fruit laterally compressed, cornmissare narrow ; 
csrpele laterally compressed or sub-pentagonal ; lateral primary ridgee 
conoealed within the commissure, or distant therefrom and prominent; 
v i t b  0, or most slender, obecure; carpophore 0. Beed laterally com- 
pressed.-DISTRIB. Species 70 ; in wet plaoee in tropical and temperate 
regions, more numerous in the Southern Hemisphere. 

Petale acute, wloate ; frnit with no mndary ridgen ; 
pericarp thin ... ... ... ... 1. H. javanica. 

Petelm obtuse, imbrioate; frnit with prominent eeoondary 
... ridges, the perioarp thiokened ... ... 2. H. aaiatico. 

1. HYDROCOTYLE JAVABICA, Thunb. Dissert. Hydrocot. n. 17, t. 2 : 
ed. Pera. 11, 415, t. 2. Leaves reniform, 5-6-lobed, the lobee irregularly 
crenate, sometimes sub-entire, 1 to 3 in. broad. Peduncles long, slender, 
often clustered. Petals acute, valvate. Fruit much compressed, tha 
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secondary ridges absent ; pericarp thin, blackish. DC. Prodr. IV. 67 ; 
Miq. F1. Ind. Bat. I. Pt. I, 734; Knrz in Jonrn. h. Soc. 1877, Pt. II- 
113; Clarke in Hook 61. F1. Br. Ind. 11, 667. H. hirrpida, Don Prodr. 
183. H. n e p a M ,  Hook. Exot. Fl. t. 30; Wall. Cat. 561 ; DO. 1.c. 65; 
Miq. 1.c. 735. H. eeylanioa, DC. 1.c. 67 ; W. & A. Prodr. 366; Miq. 
1.c. 7%. H. hirwta, Blnme Bijd. @MI. H. polycephuh, W. & A. Prodr. 
366; Wight. Ic. t. 1003. H. hirta, R. Br. var. aoutiloba, F. Mnell.; 
Benth. F1. Austral. 111. 3410. H. Heynsana, Wall. Cat. 563. H. strigma, 
Ham. in Well. Cat. 7219. 

PBBAK ; and probably in all the other provincee exoept the Anda- 
man and Niaobar 1slanda.-DI~TBXB. The Malay Archipelago, Anatralia, 
Philippines. 

2. HYDEOCOTYLE AsUTlCa, Linn. Sp. PI. 2%. h a v e s  rotnnd-reni- 
form, the margine not lobed but uniformly crenateor dentate, some- 
times enb-entire, '5  to 2 in. broad. Peduncleo ehort, often 2 or 3 together. 
P&& obtuse, imbricate. Fruit compressed, secondary ridges prominent, 
perbarp thiokened. Boxb. Hort. Beng. 31 : F1. Ind. 11, M? ; Wall. Cat. 
560; DC. Prodr. IV, 62; W. & A. Prodr. 366 ; Wight Ic. t. 565 ; 
Dalx. & Glibs. Bomb. F1. 105; Kum in Jonm. As. Soo. 1877, Pt. 11, 
113 ; Clarke in Hook. fil. FI. Br. Ind. 11, 669. H. Wightiana, Wall. Cat. 
7220. H. lurida, Hanoe in Walp. Ann. 11, 690.-Rheede Hort. Mal. 
X. t. 46. a 

ANDAMAN ISLANDS ; PERAK.-DIBTRIB. Tropical and sub-tropical re- 
gione. 

2. ERYNQIUY, Linn. 

Spinescent, glabrous, erect, perennial herbs (the Indian species). 
Leave8 spinons-toothed, entire lobed or dissected. Flowere in simple 
heada, eaoh braoh la te  ; bracts whorled, spinnlorre (in Indian epecies). 
Oalyr-tube covered with ascending hyaline scales; teeth rigid, acute. 
Petab whitish, narrow, erect, emarginate, scarcely imbricate. Fruit 
ellipsoid, nearly oylindric : oarpels dorsally snbcompressed, subconcave 
on the inner faoa ; primary ridgee obtuse not prominent, seoondary 0 ; 
vittm in the primary ridges inconspicoons or 0, with eome very slender ' 

aoattered in the endocarp: carpophore 0. 8eed semi-terete, doreally 
snboompreeeed, enbooncave on the inner face.-DIBTIUB. Species 100, 
temperate and tropical ; plentiful in Weatern h i a .  

EBYN~IUM r m r ~ u x ,  Linn. Sp. PI. 232, (in part.) Ereot, unbranched 
below, dichotomously branched above. Leaves radical, oblong-oblan- 
oeolste, coarsely serrate, glabrone, 4 to 9 in. long and not more than 
1 in. broad. Brado of infloreecence d l  spinoue-toothed; the lower 
deeply lobed; the nppcr smeller (about 1 in. long), lenceolato, not 
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lobed, whorled. Flowe~s in dense cylindric spikes, 1-8' than 1 in. loug 
DC. Prodr. IV, 94. 

SINGAPORE : King's CoUBCtOr 338. 

Order LVII. CORNACE&. 

Shrubs or trees. Leaves opposite or alternate, more or less coria- 
ceous, usually petiolate, entire, rarely serrate or lobed, often unequal 
a t  the base, emtipdate. Plowers usually small, regular, hermaphrodite 
or unisexual, in axillary or terminal cymes, panicles or capitnles. 
Oalyx-tube adherent to the ovary; the limb truncate or 4-5-toothed 
or lobed, valvate or imbricate, peraistent a t  the apex of the h i t .  
P8tals 4-5, sometimes as many ae 20, or none, valvate or imbricate. 
Stamens inserted with the petals and equal to them in number, rarely 
2 or 3 times as many. O v a y  inferior, l-4oelled, crowned by a large 
fleshy or rarely small disc. Style single, long or short ; stigma tmn- 
cste, capitate or pyramidal, sometimee lobed. Ovuleo solitmy in each 
cell (rarely 2), pendnlone from the apex. Fruit baccate, (the pulp 
often scanty), usually 1-celled, sometimes aa many ae 4-celled. Seed 
oblong, penddow, with copious fleshy albumen ; embryo axile minute 
or often large with flat leafy cotyledons.-DISTRKB. Species about 90, 
widely scattered but most abundant in the temperate regions of t h e  
Northern Hemisphere. 

Flowers hermaphrodite :- 
Petal~ not larger than the lobes of the calyx ; anthers 

ahort, orate and oordate ; style short ... ... 1. MAUTIXIA. 
Petals mnoh longer than the loben of the calyx ;anthers 

long, linear; style elongate ... ... ... 2. ALANQIUX. 
Flowers nninexaal ... ... ... ... 3. NYSBA. 

1. MASTIXIA, Blume. 

Trees, young parts more or less pubeecent. Leatws alternate o r  
opposite, petioled, entire. Flouten hermaphrodite, often 2-bracteolate, 
small, in terminal many-flowered cymose panicles; bracts small o r  
lengthened, pedicels short or 0, jointed under the flower. Calyx-tube 
campanulate, pnbescaut or silky ; limb 54foothed. Petalr 5-4, ovate, 
lertbery, valvate, pubescent, silky. Btamenr 5-4 ; anthers ordate-ob- 
long. & a y  1-celled ; disc fleshy ; style cylindric, simple ; ovnle 1, 
pendnlons from one side of the cell very near ite summit. Drupe ellip- 
soid or ovoid, crowned by the calyx-teeth or a scar ; putamen grooved 
down one face ; endwarp protruded inwards down one side. Heed ellip- 
soid ; albnmen fleshy ; embryo small, radicle elongate, cotyldons thin, 
ell iptic.-D~s~~~s. sp&ies 18 ; S. India and Malaya. 
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hams alternate g braota of the inforeaomm dimuphow 1. M. bracteda 
Lesver alternate or opposite :- 

Brwts of the inlorewenoe all small, triangular, con- 
cure, pnberulonq not in  whorla ... ., 2. Y. Ckariaehiuii. 
k t a  of idorwoeoae in whorls at the bale of the 
lower-pedioeis, bmed ... ..t ... 8. M. gracilia. 

Leaves opposite ? ... Flowers 6-merow ... ... ... 4 M. Moingayi. 
... Fbmn Cmeroar ... ... ... 6. M. Clarkeanu. 

1. Mirnrxu B ~ ~ C T E A T A ,  Clarke in Book. 61. 3'1. Br. Ind. 11, 746. 
A h e  40 or 60 feet high: yonng branchee slender, glebrm. Leoaer 
alternate, thinly coriaceoae, olivnceons-greem when dry, rbrnptly bluntly 
ad'nhoruy acuminate, fhe base cuneate; both snrfacae glabrous, the 
lower faintly reticu1st.e ; main-nerves ti or 6 psira, sscending, curved, 
impressed ou the upper but prominent on the lower surface: length 
1-75 to 3 in. ; breadth -75 to 1-85 in. ; petiole '26 to -6 in. Oymes ter- 
minal,-75 to 1.5 in. long, branching, many-flowered, braoteata; the 
braots of two sorts; those at the bases of the bmnchee linear-oblong 
bluut, l-uerved, glabrous, longer than the flowem; those ab the base8 
of t b  flowers much emsller, lanmlate, puberuloos. Flowera a little 
over -1 in. long. Oalya funnel-shaped, the tube adpressed-silky oukide ; 
the mouth expanded, gl.brous, wavy but 80.mly distinctly toothed, 
Cbrd2a hemispheric in bud : petah adnate by their edges, broadly ovate, 
silky externally. Anthwa 5, broadly ovate, cordate a t  the base; file- 
menta short. Dirc large, fleshy, 5-toothed, eeoh tooth with an oblong 
depression in the middle. Styla short, grooved. Fruit nnknown. 

MALACCA : Maingay (K.D.) 710. PERAK : K u d l e r  6830. 
2. MASTIXU S~~BTECEINII,  King n. ep. A small tree; yonng bran- 

ches slender, angled, glabrous. h o e s  coriaceons, elliptia-oblong or 
oblanoeolate, much attenuate to the base, the apex shortly and bluntly 
warninate; both surfaces glabrous, pale olivaceons when dry, the lower 
the paleat ; main- nerves 4 or 6 pairs, amending, slender ; length 1-15 to 
2.5 in. ; breadth -85 to 1.25 in. ; petiole -25 to '6 in. O p e s  oorymbose, 
terminal, several together, 1.25 to 1.75 in. long, pubernlons; the 
branches abort, angled; bracts at the bases of the brancbee and of the 
flowers similar, small, triangular, concave, pubernlons. Fbtm-a sessile ; 
dya-tube narrowly campanulab, the mouth with 5 distinct triangular 
teeth. Owolla depressed-globoee in bud. Pet& 6, puberuloos outside, 
ovate, acute. Btamens 5:  antlers broadly ovate, cordate s t  the base: 
filaments short. DMc fleshy, cushion-like, with 5 short lobes. Ouay 
1-celled ; atyle short, grooved, stigma peltate. Frwit unknown. M. brac- 
teuta hr t ech in i  MSS. (not of Clarke). 

PBRAK : Scorbechih 1971. 
J. 11. 10 



This much resenibles . a leaf specimen insued by Koordere sod Valeton 
(No. 914) from Herb. Bnitenzorg as 41. triehotoma, B1. I hare not seen Blnme'a type 
of this speoies. But in'his Bijdragen he desoribes its flowers as tetramerons. A 
Bnmatra specimen oolleoted by Beoceri (P.S. 956) whioh hae ripe frnib but n o  
Bowers probably belong to this. These frnita are narrowly oblong, tapering to 
enoh end, amooth, alightly over am inoh in Lngth and about '85 in. in diam. (when 
dry). M. Bcorteehinii much resembles 41. bracteata, Clarke; but differa in hering 
bold mote oalyx-teeth,,end only one k i d  of brsots on the ~ o r e ~ ~ 8 ~ .  

3. M A S ~ X I A  QBACILI~ ,  King n. sp. A small tree ; young branches 
slender, angled, smooth, yellowish. Leaves thinly coriaaeous, lanceolate, 
tapering much to the base and still more to the mnch acnminate apex ; 
both surfaces pale oliveceons-green when dry, glabrous; the upper 
shinihg, the lower somewhat dull ; main-nerves 8 to 14 paire, aeoend- 
ing, very little curved, faint on both surfaces; length 9.25 to 4.5 in.; 
breadth '8 to 1.5 in.; petioles varying from -2 to '25 in. Oynzsj in 
threes, terminal, about a third or a fourth the length of 6he leaves, 
on short angled peduncles, the branches short and crowded at their 
apices, many-flowered, with a whorl of minute broad bra& a t  the base 
of flower pedicels. Flowers about '1 in. long, their podicels about aa 
long, ovoid. Oalyz campanulate; the tube pubernlous, slightly fu r -  
rowed ; the mouth wavy, indistinctly 5-toothed. PetaL 5, oblong-ovate, 
adherent by their edges, concave, leathery. Stomem 5 ; anthers oblong, 
bifid: filaments short. Disc small. Style shoh, conical : stigma con- 

cave. Fruit unknown. 
PERAK : a t  an elevation of about 5,000 feet ; Wray 1528. 
4. MASTIXIA MAI~GAYI,  Clarke in Hook. fil. F1. Br. Ind. 11, 746. 

A tall tree ;.young branches, petioles, under sutfaoes of haves, branches 
and bracts of the inflorescence and the outer snrfaces of the calyx 
and pehls densely and softly msty-tomentose. Leares opposite, c o r k  
ceous, elliptic or elliptic-ovate, the apex shortly and abruptly aoumi- 
nate, the base cuneate; upper surface glabrous, greenish when dry, 
tthe midrib and nerves impressed ; the tomentum on the lower surface 
pale brown ; main-nerves 6 to 8 pairs, aaoendir~g, curved, very pro- 
minent on the lower surface and connecting nerves transverse ; length - 

. 4 to 6 in. ; breadth 1.5 to 3 in. ; petioles unequal, -75 to 1 in. Cynws 
branched, on peduncles 1'5 to 2 in. long, te~minnl, longer than t h e  
leaves ; the braota a t  the bases of the branches amall, oblor~g. Flowers 
numerous, '15 in. long. oalya campnnulate, deeply &-lobed ; the lobee 
b~oadly ovate, obtuse. Petals 4, similar in rihape to the sepals but 
smaller, concave, adnate by their edges. Stamens 4, inserted on a 
thick fleshy cushion-like cironlar disc by short filaments ; anthers short, 
hroadly ovate, cordate, introrse. Ovary one-celled, crowned by t h e  
fleshy disc. Fruit ellipsaid, not compressed, attenuate t o w a r b  t h e  
apex, smooth, 1.2 in. long and -6 in. in diam. 
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MALACCA : Maingay (K.D.) 711. SINGAPORE : T. Anderson, XZLTZ. 
VAR. sub-tonientosa, King. T h e  tomentum minute, thepanicles.sorne- 

what  shorter, otherwise aa i n  t h e  typical form. 11I: Junghrshniana, 
Clarke not of Miq. i n  Hook. 61. F1. Br. Ind. 11, 746. 

SINQAPOR~~ : Ridley 6293, 63.JO. , PENANG : Curtis 1564. . MALACCA : 

Mdngay (K.D.) 709. 
5. MASTIXIA CTARKEANA, K i n g  n. sp. A tree 40 to 60 feet high ; 

yonng branches slender, striate, glabrous. Leavas opposite, thinly 
coriaceons, obloug o r  oblong-lanceolnte, narrowed to the rounded o r  
snb-acute base;  t h e  apex ra ther  abrupt ly and  somewhat bluntly acu- 
minate ; both surfaces glabrous, t h e  npper  pale olivaceous-green, t h e  
lower dull, pale brownish when d r y ;  main-nerves 5 to G o r  7 pairs, 
ascending, slightly cnl.ved, impressed on t h e  npper surface, ptominent 
on t h e  lower ;' length 3 to 4 in. ; breadth 1 t o  1-35 in. ; petiole .3 to  9 5  
in. Cymes terminal, nearly as long aa (or sometimes longer than)  t h e  
leaves, pednnculete, with ra ther  numerous many-flowered angular  
pnbernlons branches : bracteoles minute, opposite i n  pairs, l ~ n c e o l ~ t a  
or ovate, concave. Flowers -1 in. long, sessile. Oalyx funnel-shaped, 
pubescent outside, t&e mouth with 4 deep broadly ovate teeth. Corolla 
depressed-globular i n  bud. Petals 4, nearly a s  long a s  t h e  calyx-teeth, 
ovate-rotund, concave. Stamens 4 : a n t l ~ e r s  short,  ovate-rotund, fila- 
menta shott. Diac fleshy, 4-lobqd. Style short, compressed. Stigma 
concave. Frui t  unknown. 

PEMK : Bcortechini 98, 625, 869;  King's Collector 10861. 
VAR. macrophylla, King. Leaves ovate-elliptic, shortly acnminate ; 

main nerves 7 pairs : flowers a s  i n  t h e  typical form. 
PERAK : Scortechini 10575. 

There are in Herb. Cal. specimens belonging to four distinct species of Mastima 
whioh sre too imperfect to be named, and which I have been unable to matoh with 
any d d y  descnied speoies. Thme are aa follom :- 

( a ) .  TWO gatherings ( Wray  1234 and King's Collector 2907) of e plant collectad 
a b n  elevation of from SOOO to 3400 feet in Perak whioh is evidently e d i a a t i s k .  
In their leaven these resemble M. M m q a y i ,  Clarke, var. wb- tomatoan ,  King; but 
the under aurf8088 are more glabrous and the main-nerves are rather more oblique 
tban in that plant; the young branches are moreover of a dark colonr and almost 
glohmns, while those of M. Maingayi nre palennd rnfesoently tomentose. Thede 
specimens are in fruit, and none of them haa a single flower. The frnit is narrowly 
ellipeoid, nttennate gradually to the apex, smooth, 1'2 in. long, and '4 in. in diam. 
While the leaves anggeat a relationship to M. Mahgay i ,  the remains of the calyx- 
l o b  at the apex of the fruit, whioh are 4-lobed, suggest perhapa a still oloeer 
aBnitg to the tetrameroue species Y. Clarkeana, King. 

(b). A specimen from Penang (Herb. Curtis 919) whioh is in frnit only. 
(c). Specimens of a tetramerona epecies (in frnit only) from the Andamans 

with leaven otherwire like thoee of M.'gmtandra,  BI., but obscurely serrate. 
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(a) .  Two @mme oolleoted by Mt. Wmy a t  an elevation of 6,700 feet io 
Persk. T h e b  ace in h i t ;  their leaver resemble those of H. gratilh, King, b a t  
have the mein-nerve8 fewer but bolder. 

Shrub OT trees. Leaves alternate, petiolate, entire, persistent. 
lrlowew in axillary fascicles or short oymes, hermaphrodite, hairy, 
jointed an their pedicel8 ; bra& small or 0. ~al&t& adnate to tahe 
ovary, the limb toothed or truncate. Petab 5 or 6 (rarely more), 
linear-oblong, valvate, sametimes becoming reflexed. S t a m  equal 
in number to or twice as many as the petals or more; the anthers, 100% 
linear; the filament- short compressed, often hairy. OIMy inferior, 
1- to 3-celled, or 1-celled a t  the apex and 2- to 3-celled at the b, 
surmounted by a fleshy diso : r t y b  very long often clavate ; et ignaa 
lsrge, capitate or pyramidal; mule pendnloue. Fruit a berry, often 
with very scanty pnlp, crowned by the dightly en1arp;ed calyx. Seed 
oblong, compreesed ; albumen fleshy, sometimee ruminate; cotyledons 
leafy, flat or crumpled: radicle long or short.-D~wars. About 16 
species, in tropical and sub-tropical Asia and Africa, Anet~.alia, Poly- 
nesia. 

Stamene (in Malayan qmoimem) more than 6 (nsorlly 
15 to 20) : fruit only slightly w m p r e s d  ... ,,, 1. A. Lamrckii. 
Stamens 6 or 6 ; fruit mnoh oomprwsed :- 

L e r m  oblique, membrenonr :- 
Cymee on wmparcrtively long pednnolea, mnoh-branch- ... ed, many-flowered ... ... 3. A. tm~ocxlaw. 

Leaves not oblique, ooriureons : - 
Cymw on abort pednnolen ; flowerr 6 to 12, shortly 
pedicelled end '1 in. in diem. ; leaver glebroae above 
and minntely acdy underneath ... 8. A. rbenacelmr. 
Cgmm resmile, 8- to 5-flowered; flowem '26 in, in 
dinm.; leavem glabmnr on both snriaoea ... 4 A. RdlqlL 
Cpnm on very short pednnolea, 4- to 8-flowered: 
aowerr '1 in. in d i m .  ; l n v w  tomentow or puberoent 

... on lower m d o e  ... ... ... 6. A . d .  

1. ALANGIUU LAMABCKII, Thwaitee Ennm. P1. Ceyl. 133 A shrub 
or emall tree. h u e s  variable in form and size, those of the Malayan 
8pecimens oblongelliptio, elliptic to elliptic-ovate or ovrte-rotund, the  
h e  ivunded or slightly cordate, the apex with a ehort blnnt apiculna ; 
npper surface glabrona or nearly so, the lower with s few soattered haits ; 
m&n-nsrpee 4 or 5 pairs, reticulations distinct; length 3 to 6 i n . ;  
bmadth 2 to 35 in. ; petiole '2 to '3 in. &weer6 in short dense fascicle8 
of 4 to 8, about .75 in. long; pednncles, pedicel8 and ontaide of mlyx 
rusty-tornentose. OaJyz onpnlar, slightly 6-toothed. Petab Isnceolate, 
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enbacnte, externally hairy, ins& glabrous but with a hairy mesial 
line. Starnew abont 18, two opposite each petal and one opposite each 
sepal, free ; filamente slender pilose ; anthers linear reaching almoet to 
the apices of the petals. Dise annular, wavy. Style as long aa the 
stamens, 6-grooved ; stigma 3-lobed. Fruit ellipsoid, slightly com- 
pressed, contracted below the disc-beeling month, densely and minntely 
tomentose, -75 to 1 in. long and .65 in. in diam. Dale. & Gibs. 
2'1. Bombay 109 ; Brandie For. El.  N.-W. India 256 ; Clarke in Hook. fil. 

. F1. Br. Ind. 11, 741 ; Trimen Fl. Ceylon I, 285. A. decapetalum, Lamk. 
Dict. I, t. 174; DC. Prodr. 111, 203; Wn11. Cat. 68%; W. & A. 
Prodr. 325 ; Wight Ic. t 194Miq. FI. Ind. Bat. I, Pt. I, 774 ; Kure For. 
F1. I, 543. A. Bezaptalum, Lamk. and DC. 11. o. ; Roxb. Hort. Beng. 38, 
F1. Ind, 11,502 ; Wall. Cat. 6883; W. & A. Prodr. 326 ; Wight Ill. t. 
96. A. wndanm, Miq. PI. Ind. Bat. I, Pt. I, 774 ; Kure. 1.c. A. tomen- 
toeum, h m k .  and DO. ll. a. ; Wall. Cat. 6886. A. krtifotiurn, Miq. i n  
P1. Hohenack. No. 7l9.-Rheede Hort. Mal. IV, tt. 17, 26. 

PIBAK : Smtechini; King's Uol l e$ to~  5690. SIN~APORE ; Ridty 
~ ~ ~ ~ . - - D I ~ T R I B .  Brit. Indk, Malayan Archipelago, S. Ohina, Philippines, 
Eaat Africa 

VAX. g l a d u h a ,  Clarke in Hook. 61. F1. Br. Ind. 11, 742. A large 
climber. A. glandulo8a, Thw. Enn~n. P1. Ceyl. 133; Trimen F1. Ceyl. 
X, 286. 

ANDAMAN and NICOBAB  ISLAND^. DISTBIB. CEYLON. 
2. ALA~GIUY murLocnLrar, King. A tree 30 to 60 feet high ; young 

brsnchee minntely mty-pabescent, slender. Leaves membranous, 
obliquely ovate-lanceolate or oblong-lanceolate, acnminate, the base 
anequal, one ride rounded the other acute, the edges somewhat wavy ; 
upper surface glabrons except the tomentose midrib and pnbes- 
cent main-nerves; the lower sparsely snb-adpressed pubescent and 
minutely g landul~r ;  main-nerves 4 to 6 pairs, ascending, the lower 
on one side mnch branched, all slightly prominent on both enrfaacm ; 
the main-veins sub-parallel ; length 3.6 to 5.6 in. ; breadth 1.76 to 
2.25 in. ; petiole -25 to '3 in., villons. Oymer axillary, about one- 
third of the length of the leaves, pednnculate; the branches spread- 
ing, m ~ t y  pnbescent, many-flowered. Flowers about -4 in. long, with 
subulats bracteoles and short pedicels. Ca2y.z-tube. fnnnel-shaped, not 
grooved, the month minutely toothed. Petals 5, linear ; a n t h r  linear ; 
filamente short, broad, woolly st the apex. Btyle cylindric, pubescent ; 
etigma mbglobose. Fruit ovab in outline, mnch tapered to the apex, 

b compressed, faintly ridged when dry, -6 in. long and '35 in. brosd when 
'dry. Marba ufiilocularin, G r S .  Notul. IV, 679. H, Ch-ifithii, Clarke 
in Hook. 61. Fl. Br. Ind. 11, 742. 
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MALAOGA : QriBh (K.D.) 3387; Maingay 708. PEUK: Tray  
2927, 3 4 6  ; Bcortechini 1914 ; King'e Oollector-many numbers. 

3. A~Al~anlar sarNrcruar, Griflith MSS. A tree 30 to 70 feet 
liigh ; yenng branches rather slender, amooth, dark-coloured when dry. 
Leavescoriaceoue, oblong, slightly scuminate, the h a e  cuneate or round- 
ed ;  npper snrface glabrous, the lower with numerous miunte pale 
scales; main-nerves 13 to 16 pairs, spreading, very slightly cnrved, 
prominent on the lower surface; length 6 to 10 in.; breadth 2-5 to 4 
in. ; petiole '35 to -8 in. long. Cymes from as long to twice as long as 
the petioles, on sllort pednncles, axillary, branched, 6- to 12-flowered. 
Flowers fiewile, '65 in. long, and only -1 in. in diam. 0 d y z  cnpular 
slightly grooved ; the month truncate, slightly toothed. Petab 6 
(sometimes only 5), linear, minntely pubescent externally. Btamesla 
6 (or 5) ; adhere about as long as the petals, linear ; filaments short, 
compreesed, woolly in front. rStyle cylindric-clavate, shortly hairy; 
etigma pyramidal. %it ovate in outline, compressed, faintly ridged. 
about 1 in. long and -6 in. wide. Marlea ebenacea, Clarke in Hook. 61. 
F1. Br. Ind. I, 742. 

MALAOCA : Crifith (K.D.) 3384. Maingay (K.D.) 706. PEEAK : 
Wray 3302 ; Scwtechini 1963 ; King's Uollector 3252,'5363, 6562,6626. 

4. AUNGIUY RIDLEYI, Kiug. A tree; young branches covered 
with minute deciduous scales and hairs, rather slender. Leavea cori- 
-us, elliptic, sometimes slightly obovate, shortly and bluntly acnmi- 
~mfe, the base cnneate ; both snrfaaes glabrons ; main-nerves 10 pairs 
spreading, slightly cnrved upwards, bold and ppminent on the lower 
surface; connecting veins parallel, faint ; length 6 to 8 in.; breadth 
2'5 to 3.5 in. ; petioles '9 to 1.3 in. Oymes as long as or rather shorter 
than the petioles, sessile, 8- to 5-flowered. Flowers nearly 1 in. long, 
-25 in. in diam. their pedicele 9 to '25 in. long, minutely velvety- 
tomentoee like the outside of the calyx and petals. Calyx campanulate, 
slightly furrowed, the mouth wide truncate. PekL 6, thick, grooved 
and minutely hsiry inside, oblong-lanceolate, sub-acute. Stamens some- 
what shorter than the petals ; anther8 narrowly !inear, with a tuft of 
hire a t  the beee ; filaments ehort flat almost glabrous. Style elender 
olavate ; stigma deeply furrowed, disc 6-angled cnshion-like, glabrous. 
h i t  unknown. 

SINQAPOEE, in the Botanic Garden Jungle, Ridley 4941. 
Bidley'm mpeoimena are witboat fruit. Mr. Wrap hes semt from Perak soma 

~peoimena (Herb. Wrny 8682) of a plant in fruit which in spite of itr oonaider8bly 
larger leavea (nearly a foot long), may be oonapecifio with this. Theae fruits are 
narrowly ellipaoid, much compressed and deeply farrowed, narrowly to the base, 
em no to the trnncate apex. A. co8tuh, Boer]. MSS. is  the neareat ally of both. 
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5. ALANGIUM NOBILB, Harms. A tree 60 to 100 feet high : young 
branches and petioles velvety rusty-tomentoae. Leawr ooriaceona, 
elliptic to ovate-elliptic, rarely slightly obovate, entire, the base slightly 
cordate rarely sub-mute, the apex blunt or very shortly and bluntly 
acuminate ; upper surface almost glabi-ons, the midrib and nerves min- 
a b l y  tomentose: lower eurface densely and minutely tomentose or 
pubescent ; main-nerves 8 to 10 pairs, upreading, slightly curved, very 
bold on the lower surface when dry, the secoudary nervee transverse 
and bold ; length 4.5 to 12 in. ; breadth 3 to 6.5 in. ; petiole '8 to 1.75 
in. Cymes on very short peduncles, 4 to Sflowered, shorter or slightly 
longer than the petioles. Flowers -5 or -6 in. long and -1 in. in diam. ; 
their pedicels very short and thick. Oulyr narrowly campanulate; 
deeply 6-grooved; the mouth with 6 deep lanceolate spreading teeth. 
Petulu thick, narrowly oblong, sub-acute, tomentoae, especially outside, 
wb-glabrone inside. Stamene 6, shorter than the petale, filaments 
ehort villous inside ; anther8 linear. Styk cylindric, adpressed villous ; 
atigmaa lineor. Disc glabrous, deeply 6-lobed. Fruit compressed, 
ridged, ellipsoid in outline, slightly contracted n t  both ends, tomentoae, 
about 1 in. long and '65 in. broad. Iliarleu nobilb, Clarke in Hook. 61. 
F!. Br. Ind. 11, 743. 

MALACCA : Grifith (K.D.) 3384, 3385. Maingay (K.D.) ; 705, 707. 
PERU: King's Collector 6047, 6116, 10892. SINQAPOBE : kfaingay ; 
Ridley 5077. 

Beoosri mlleeted in Borneo speoimenn (Herb. Beoc. P.B. 8611) of a npeoig. 
dosely allied to thin, the, flowers of whioh are however longer ('85 in.) with the 
calyx-tube much less prominently grooved. 

3. NYSSA, Linn. 

Trees (or shrubs), innovations silky. Leavm alternate, petioled, 
entire. h e r s  capitate, on axillary peduncles, polygamo-dimciona, 1 
or few females and many males in a head, each 3-4-bracteolate, or the 
males irregularly coalescing. MALI : calyx short, cup-shaped, 5-7- 
toothed; petals 5-7, imbricate, hair j ;  stamens usually 10 (in the 
Indian species) around a large circular disc ; rudiment of the ovary 0 
or small. FBYALI : calyx-tube campanulate ; limb 5-toothed ; petals 
0 or minute ; rudimentary stamens none ; ovary 1-celled ; style cylin- 
dric, simple or shortly 2-fid ; ovule solitary, pendulous. Bery oblong 
or ovoid. Albumen copious ; cotyledons flat, leafy, nearly aa broad as 
the seeds.-DISTRIE. Species 5-6, in N. America, and fmm Sikkim to Java. 

N ~ s s a  ~ESSILIFLORA, Hook. 61. in Gen. Plantar. I, 952. A tree. 
h u e s  mb-coriaceons, oblauceolate or elliptic-lanceolate tapering to 
esoh end, length 4 to 8 in. ; breadth 1.5 to 2.5 in. ; petiole '6 to -8 in. ; 
both surfaces minutely pnnctate ; main-nerves 6 to 8 pairs, spreading. 



80 D. Plain-A new Indian Dendrobinm. [NO. 1, 

Paduncles pubernlous, .5 to 1 in. long. B i p  fruit oblong-ovoid, smooth, 
crowud by the small circular calyx, .O to -76 in. long when dry. 
Clarke in Hook. 61. Fi. Br. Ind. 11, 747. DtaphniphyUopsis cupitdo, Knrr 
For. PI. I, 2M; and in Jonrn. As. Soc. 1875, Pt. 11,201, with 6g. llez 
daphtaiphylloide~, Knm in Jon~m. As. Soc 1870, Pt. XI, 72. Agathisotl- 
thss javanica, Blume Bijd. 643; Miq. F1. Ind. Bat. I. Pt. I. 839. Ce~ato- 
stochycr arbrea, Blnme Bijd. 644 ; Miq. 1.c. 

PERAX : a t  elevat. of 3,400 feet, Wray.-D~s~sr~. sumatre, F O Y ~  
2880 : Becccrri (P.S.) 17,336 ; Java ; Trop Eatdarn Himalaya ; Khaeia 
Hills. 

IV.-Novicim Indim XIX. A new Indian Dendrobinm.-By D. PUN. 
[Eedved Fehrnary 26th ; Muoh 6th, 1902.1 

Among the Orchids that flowered in the Royal Botanic W e n ,  
Calcutta, during 1901, one of the most beautiful was a Dmdrobium that 
differs from any of the Indian species hitherto deecribed. To be 
assured that the plant is in reality a previously unknown apeciee r 
drawing from life hae been compared with the material and &twinge 
preserved in the great national oolleotion a t  Kew. The following des- 
cription of the plant is now therefore offered. 

DEWBOBIUM RIOIUY Prain ; caulifnu erectis parum compmsis ; foliw 
oblongo-lanoeolatia versus apicem oblique retnwm vel incisurn amps- 
$atis; f l o n ' h  2-3 peduncnlo brevi subracernosis, pednncnlia e csnlie 
aphylli nodis orientibue ; repalis lineari-oblongis obtnsia roaeo-pnrpnreis 
lineis mbro-pnrpureis notatis ; petulw ellipticis meo-pnrpnreie lineis 
rubm-pnrpnreis reticnlatis ; mento brevi lato ; 2abw litniformi aliquantnm 
angnstato, limbo roseo-pnrpnreo lineie rnbro-purpnreis reticulatq glabm ; 
tubo pallide &TO. , 

HAB. In pmvinciis Hindnohim inferioribna. 
Stem 8-12 cm. long, 1.3 cm. thick; nodee 3 cm. apart. Leaw 

8-40 cm. long, 1.5 om. wide, tips distinctly obliquely notched. Peduncles 
2 cm. and pedicel8 4 cm. long ; bracteoles adpremed, lanceolate, under 
1 om. long. F k s  8 am. acmes, magenta with darker lines and 
transverse markings; nunrtum 1-25 cm. long; sepab 1 cm. and pet& 
2-75 cm. wide; lip 4 cm. long. 

Thia epeoies is very nearly related to D. r o b i k  Lindl. bnt ia quite disthot from 
any of the k n o w n d e t i e s  of that somewhat vrrinble specie& In  the nearly uniform 
ooloration of the mpals and petals (though not in the aolour iteelf) i t  approechea 
moat olorely the form of D. noM& dietingniahed and flgnred by Lindley, Bsrtum t. 
18, as D. coerulescenr. That plant, however, has a lip with purple throat and yellow 
margin ; the present speoien has a oream-colowed tube and throat with s magenta 
limb coloered and marked like the peteb and repala. The lip of D. rsgium 8, more 
over, narrower than in any form of D. nob ik  and is not p n h n t .  
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Y.-On w m s  coses of Abrupt Variation in Itadks Birds.-By F .  FIN y 
%.A, F.Z.S., Deputy S u p t i n t e n k t  of the Indian Alueeu,~a. 

[ h i v e d  Febrmry 26th ; Bead Memh ith, 1008. ] 

I .  ALBINISTIC VARIATION IN Dwsemurus paradisaca, Bthiopsar fuscus, 
Acridotherer tristis, A N D  Poornetla pugnaa. 

The albinistic aird other varieties which so frequently m n r  every- 
where among birds ape too frequently pnased over by ornitl~olo~iste ns 
mere " freaks " unworthy of carefd consideration ; yet every now and 
.then occurs an instance of sudden and abrupt variation, of a type which 
when fonird constnntly is nnl~esitatingly allowed the rank of a species. 

I t  is true tbat the majority of albinistic apecimeno belong to a 
form which appears no more oapable of maintaining itself in nature 
than is the perfeot pink-eyed albino ; st any rate, just as no pink-eyed 
species of bird exists in the wild state, so we also find that no pc ies  L 
splashed, pied, or mottled in the irregular manner characteristicof many 
domestic b i d s  and of the nsnal pied variety which oconrs in wild ones. 

Such a egecirnen is tho pied Bhimraj ( D b s m u n u  paradireus) fignred 
on Plate I., in contraet with the type of the species named by me (J.A.S.B. 
LXVIII, Pt. 11. p. 119) Diesmurtu alwcki;  I have been induced 
torefigure the latter in order to show that i t  is no mere albinism. The 
pied bird had the bnse of the bill partly whitish, alld even eome of tbe 
rictal bri&les white ; i t  is the only pied specimen of this species I have 
ever seen, and I have exalnioed many, both alive and dead. 

A more interesting and much rarer type of variety, however, is that 
in which the markings are similar to tlrose occurring in a natural 
species. Sncb an one is the specimen of the Jungle Mynah (Bthwpar  
fuscw) figured on plate I1 ; and catalogued by Andereon (Cat. Birds, Mm. 
As. SOC. interleaved Museum copy) aa " 577, one, albino, Monlmein, Major 
Tickell."* In this bird the general plarnage is white, with the quills, 
both primary and secondary, and the tail feathers normally colonred. 
The greater coverts sre partly white and partly normal, and thna I am 
inclined to suspect that this is a similar oase to one which I have 
recently obaerved in the Oommon Mynah (Aoridotheres tristis). In this 
bird the plumage was originally all white, with the eyes, bill and feet 
normal. Mr. Rutledge kept i t  for some time, and it began to ahange 

This ooloaration of white body and dark qnilln and tsil ir normal in the 
Jawn Grad ip i ca  tnehnqha, s bid whioh I w u  able to rtndy in life in the 
London Zoologid Ctardenr in 1901. Bin- writing thin pper I have reen another 
grimled rpeoimen of Diumwtur porcrdirrw. 

J. II. 11 
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into the  normal plnhrrge, remaining for some time white with normnl 
w i n p  and tail, like the pream~t b i d .  I t  ie now i n  a very pecnliar con- ' 
dition, being only acantily covered with feathers, some white and some 
normal. It baa for a compmon II nornrallyaloured bird, which, aa I 
a n  pereonalIy testify, wna once white, t h q h  not so completely so. 

Another case of albiniam of rmnsaal interest is fnmisherl by t h e  
ahibliended form of the Ruff (Pat.once2ia pugnaz), nhich ie appar- 
ently not uncommon, a t  all eventa in Eastern speaimena of this bird. 
Though the male is so well known to  be exceedingly variable when in 
summer plumage, i t  ie aa constint in cotour during the winder ma otller 
birds. Yet every now and then there appeare a specimen in winter 
plumage with the bead and neck more or less white, val.ying from 
eomplete whitenas of these p r t a  to merely a white nape and 
nnnsaally white fore-neck. All of the birds thus c h a r a d e r i d  nre 
adults, as is shown by their orange or flesh-coIonred feet (theee being. 
olive in the young) ; and the females or Reeves are thus affected na well 
rw the Ruffs, but hr more rarely and to a leslr extent. 

In  the stnffed pair figured in Plate III., which are part of t.he 
Asiatic Sooietyrs cdIectim, a d  were procured by Blyth dnnng the 
years 1842-lM6, the whole head and neck are white with the exception 
of the crown, which is mostly normal, and of eome ~cat tered brown 
feathers on the neck. They are numbered leOlB (the female) and 
1601K (the male). 

In a skin (2340 in t b s  Museum Register) pr*ocured on in t h e  
Calcnth BReaar, Febmary l%h, 1875 evidently a male from the  dimen- 
sions, the whole head, neck and upper breast are white, there s re  a few 
wl~ibe f e a t l ~ e ~ s  on the npper baok, and the  covertu along the fore-arm 
and cnlpos are pi-t ly white. ThiR is figured in the plnte, together 
wit11 anotl~er male (Reg. No. 24005) obtained this minter (January 30th, 
1902), which ie even whiter, having more w l ~ i t e  fenthem on the back 
and fore-nrm, and one tertiary white. In this the feet and bAse of bilk 
were flesh-eolonred ; the eyeR normal. 

Six more specimens of the variation have been obtamed by me 
in the  Calcntta Bazaar dnring the present winter, all being d n k  males. 
One (Reg. No. 24006) is whiter than either of those figured, having 
the upper back largely white, ae well as all the head a d  bresat, bn* 
no abnormal amount on the wings. 

The second whitest specimen, (Reg. No. 24007) procured on 
February 2nd, h m  a white hend and neck, with normally colonrrd 
fecrtl~em r o u ~ ~ d  the face ; it had the feet and base of bill orange. 

Of the others, one, procnred or1 February l@h (Reg. No.. 24018) 
closely resembles Blyth's mnle 6 p r e d  ; andhe?., gxwnred on February. 
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3rd (Reg. No. 240241) is RIRO ~imilnr, but has the bnok of the neck 
normal ; ow, p m r e d  on Feblmnry 22nd (Reg. No. 24019) hae the 
head normnl and the neck w h i b  all round ; and a rather small specimen, 
obtained on February 11th (Reg. No. 2cM)08) hae the neok all white 
it1 front and the head and baok of the neck merely hottled with white. 

'This nenrly approaches the normd form, in which tlie fore-neck 
shows a varying nmount of white; but any white on the orown or nape 
may fairly be crrlled an abrupt variation. 

I have not this year been able to procure any specimens of this 
variety in good enough corldition to keep alive, bllt early laat yenr I waa 
more fortunnte, and got two pairs, most of which are still livi~lg in the 
Alipore Zoolo~ical & d e n  Botl~ nlales mnch resemble the mounted 
mnle fignred, hnt one has fiome tertiaries white in both wings a t  the 
present time, though when obtained i t  only showed white in one wing. 
The one femnle which remait~s alive merely has the neok wllite all round. 

Dnring lnat winter I remember seeing one male Inrgely white-necked, 
whicll was dead, and I therefore did not bny it, not then attaching so 
mnch importance to the variety, I llad see11 so few. 

It is only dnring the lant two winters that I have taken special 
notice of this species, but I conld not very well have overlooked the 
conspicnone white-headed form had it occurred commonly before ; and 
i t  is to be noted thnt these laet two winters have been noteworthy for 
unusually numerous occurrences oC the Bronze-capped Teal (Eunetta 
fakdn) in the Bnzanr, a bird usually decidedly rare in India. It is 
possible, therefore, that these white-headed Rnffs are an Eaetern strain, 
which, like the duck above-mentioned, only occasionally migrate in a 
westerly direction. It mill be noticed nlso that during the years 
1842-46 that Blgth procnred his specimens, he also got the Clucking Tenl 
(Nettiuln formorctm) and Eastern White-eyed Pochard ( Nyroca baeri) , 
also eaetern irregular visitante to our empire. 

As out of so many specimens of t h i ~  variety seen by me only three 
we1.e females, me may conclude that tlte vnriation if4 largely limited to 
the male, Reeves here a t  all events being mnch more numerous than 
Rnffe. I have above shown that i t  only occurs in old birds, ~tnd thus 
I am inclined to look on i t  a~ a species of senile albinism analogous 

what oconrs in blauk varieties of the domeetio fowl and duck. I 
have slso amn an ageing green Canary turn largely yellow abont the 
tlend. 

A t  the snllie time, these white-marked individuals are not a t  all 
wanting in vigour ; the two whitwhmded males a t  the Calcutta Zoologi- 
cal Gardens have survived white all the r~ormnlly colonred Rnffs pro- 
cured that winter (1900-01) have died, though kept under similar 
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oonditions; and one now, although crippled to a great extent in one 
wing, is master of moat if not all the normally colonred Roffs again 
plaoed with him in another aviary. Yet a Reeve, which wna a t  k t  
his aole compnion of the species, seemR to have deserted him for a 
normally oolonred bird. 

The only-elightly-mottled specimen allnded to above also, thongll 
nndersieed and oliglltly lame, often attsoked and beat a larger, thongh 
younger, normally-colonred male oonfined with it, which wae aonnd. 

In  conclneion, i t  eeems to me, that whether the nnnsnal number 
of this variety which have appeared of late is due to an abnormal 
weswrly migration or not, i t  seems to be a well-marked and definable 
form, liable to recur again and again, and vely probably hereditary ; 
thus it would be likely to increase, unless cl~ecked by natnral or sexual 
eeleotion. 

The RUB could probably nfford to run a greater risk than most 
birds, aa it is evidently a vigorone species, more hardy of constitntion, 
conrageone, and indiscriminate in its diet than moat Limicolm; this is 
shown by ita readiness to eat vegetable aa well aa animal food, ita hebit 
of constantly fighting, in which both sexes indulge as well in winter as 
in summer, and ite power of recovering from injuries and endnring 
so nunatural a climate aa that  of Bengal. 

Ae i t  is desirable to distinguish a well-marked and recnrrent aberra- 
tion like this by a subspecific name, 1 venture to snggeet that it be 
known ee Pal;onoelb pugnoz lewoprora.+ 

11.' NOTE ON TEE Gallur peudhermaphroditus or BLYTE. 
With the attention that is now being paid to the variation of 

animals nnder domestication, it may not be &l d p r w  to recall to the  
memory of naturalists the onrions variety of the fowl described many 
yeare ago, thongh donbtfolly, by Blyth, nnder the name of QaUw 
peudhermaphroditus. The epeoimen is allnded to in hie cat+logne of 
the b i d  in tLe oollection of the Asiatic Sooiety nnder No. 1463 a s  
" P. Singular individual ( P ) variety, from Mergni, deaoribed aa Q.@- 
hermaphroditur, J.A.S.X, 925. Rev. J. Barbe (18411)." 

The speoimen still exiate, m d ,  unlike too many of Blyth's birds, 
hae snffered little deterioration, and hence I have t h o u ~ h t  i t  advieable - 
to give a figure of it here ( ~ G f e  11), aa I have never aeen or heard of a 
similar variation myaelf. I also reproduce below the original deecription 
from page 925 of the tenth volnme of onr Society's Journal, since this k 
not very readily ~ooeeeible now-sdeye :- 

Diclgnotir-Exemplim hibernim P. p g m c i r  sirnilin, red ospite et nuobl mt 
omnino dbia ant albo vwiegatia dirtingaenda. ' 
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" QaUtts peudhmmaph~odiflis, Nobia, N.8. P - A very eingnlar 
bird, which, if I ~ a a  not positively aasnred, waa a male in normal 
plumage, I ~hould  have eospected to be either an individual of mingled 
aex, or poaeibly an aged male ; for that i t  ia not a female in partially 
masculine attire ia evident from the size of its comb and wattlee, and 
especially of ita apnre. Size of an Engliah game cock, or larger than 
the male Q. Bankicnur, having much etonter lege, the apnm of which 
are li inchee long; comb and wattlea an in the 6. Bankimu, but the 
former more entire towards the front (poesibly a mere individual diver- 
sity) : the tail is thnt of a cook bird of thie genue, but scarcely more 
developed than in the Euplocomi (an Eu. alboc&tafun) ; in other 
reepecta the plumage ie nltogetl~er that of an ordinary brown hen, 
having a r d d e r  cast than in the female a. Bankivuu, especially on the 
w i n e  ; tail coloured aa in an ordinary male. Length about 2 feet, of 
which the middle tail feathers occupy 10 inchee, wing from bend 

. 9  inohea, and tarae behind, to back toe, 2.f inchee. I am informed that 
this species is never olad in the nanal bright plnmage of other male 
birda of ite genue." 

The epeoimen now only ahowe one long oentral tail-feather or 
"sickle," the other having apparently been broken, a i ~ ~ c e  there is a 
large broken feather on the oppoaite aide of the tail. From the look of 
the comb and the coaree lega with abnomally enlarged ~n te r io r  ecales, 
there can be little doubt that the bird wan really a domestic one ; and 
if ita peculinritiee were aa a matter of fact raoial, i t  wonldaeem that 
there hna existed in the east, a breed of which the cocks bore more or 
less feminine plumage, comp~rable to the "Henny " game still exieting 
in England ; which, however, are altogether hen-fwthered. 

I have never seen any hen-feathered moke amoug the very nriable 
domeutic poultry which m u p y  the coop8 in the Calcutta Bazaar ; and 
I ehonld like here to draw attention to the fact that the operation of 
oaponiriug, so frequently performed in India, reeulte in more finely- 
developed male plumage i i ~  the cookerela operated on, although their 
aomba and wattles do not develop fnlly, but remain like thoee of hena. 
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measuremsnta given by Dr. Sharpe in the British Mmeum Oatalogne 
of Birds. The wing, however, ia only abont 6.1 inches, and although 
its feathere are much abraded, i t  could never have been more than abont 
6& inchea long, whereas Dr. Shnrpe gives 7.3 inches as the length of 
wing for a bird measuring only a foot and hnlf an  inch in length, i.e., 
about the size of this one. The hi1 of the Mauritius birds is  2.5 inches 
i n  length, whereas the Britieh Mneenm specimen alluded to haa the 
tail 2.9. 

The m&t remarkable point about the present bird however is its 
powerful bill and feet. The beak, with frontal shield, meaanrea 1.65 
inoliw : i n  thickness, a t  the proximal end of the noetril, it ia -46 of an 
illchi w h e m  the -biggest-billed Old World bird in the Indian Mweurs 
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I. ON A SPECIMEN OF THE MOORREN FROM MAURITIUS. 
In Blyth'a catalogue of the Birds in the Mnseum of the Asiatic 

Society, p. 286, one of the specimens of Qallinula chloroprcs is noted aa 
follows :- G. Ver. P From the Mauritius. Presented by Willis 
Earle, Esq. 

This specimen is still in existence, but as i t  is in poor condition, 
having lost many fenthers, and the remainder being loose in places, 
I have deemed it well to have it figured, aa i t  presents certain poinbs of 
interest which make its appearance worthy of record. (Bee Plate IT). 

Being a stuffed specimen i t  is not easy to measure exautly with 
regard to length, but with a tape I make it out to be 1 ft. E inches 
from tip of bill to end of tail, tr fair average length judging from the 
measuremsnte given by Dr. Sharpe in the British Mnseum Catalogne 
of Birds. The wing, however, ie only about 6.1 inches, and althongh 
ite feathem are much abraded, it could never have been more than abont 
63 inches long, whereas Dr. Sharpe gives 7.3 inches as the length of 
wing for a bird measuring only a foot and hnlf an inch in length, i.e., 
abont the size of this one. The tail oE the Mauritius birds ia 2.5 inches 
in  length, wheress the British Muaeum specimen allnded to has the 
tail 2.9. 

The moat remarkable point about the preeent bird however ie its 
powerful bill and feet. The beak, with frontal shield, meawres 1-69 - inohea: in thickness, at  the proximal end of the nostril, it ia -44 of an 
inchi whereas the biggest-billed Old World bird in the Indian Mwesm 

J. 11. 12 
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Collection, a Knshmir specimen, has a bill and frontal shield of 1.6 
inches, with the depth of bill meaanred in tho same place, of 4 only. - The wing of this bird measures 6.3. 

The left shank of the Mauritius bird, measured from the upper end 
of the tarso-metatarse to the setting-on of the front-toes, iB 2'2 inches, 
aa against the 1.8 of the Kashmir bird ; but the thickness of the shank 
across the front, midway down its length, is .2 in the former as 
against -15 in the latter. I have not measured the shanks from front 
to back, so as to avoid any error from the insertion of wires into the legs 
of the Asiatic Society's specimen. The middle toe and claw of the 
Manritins bird only exceed those of the Kashmir specimen by 
about -1 of an inch, so that in the insular specimen the foes have 
deoreased in relative length. Another remarkable point about the 
Manritins bid is that i t  has the frontalshield, which is very large, trnn- 
catebehind even more markedly than in the American 0atlinula gabata ; 
that iB to say, judging from our two specimens of the latter, which show 
so much variation in this character ss to suggeet that those authors who 
only allow the New World birds the rar~k of a subspecies are correct. 
The differences in the froiital shields will be ecrsil y be ~pparent  from . 
the full-sized figures given in Plate V. I t  will be seen that the 
Manritins bird has. as long a bill as the Lake St. Clair example of 
Q. galeata, whose wing measures 7.4 inches. 

To sum up, the present specimen of 0 .  chlorqpue from Mauritius, 
when compared with normal specimens, exhibits an increase of the size 
of the bill and feet, and a shortening of the wings, tail, and toes, which 
show that it has progressed some may in t l ~ e  direction of the flightleaa 
f o ~ m  of Qallinu2a separated in the British Mnsenm Catalogue ae POP- 
phyrimnie. In  colonration it does not differ from Q. c h l o r p ;  i t  is 
trne that the under-tail coverts are cream-colonr instead of white, but 
this is probably due to the age of the specimen. Professor A. Newton's 
0 .  pyr rhrba ,  described from Manritius,  ha^ these ochreone under-tail- 
coverts; but the tinge has been shown by Dr. R. B. Sharpe (Cat. 
Birds, B.M., Vol. XIII, p. 173), to exist in English specimens, and one 
in the Indian Mnsenm collected by Colonel C. T. Bingham in the 
Shan States also exhibits it. Another character given by Professor 
Newton is the yellowness of the legs of Q. pyi~horhoa; bnt from an 
old specimen like the present one it is quite impossible now tosay of 
what colonr the legs originally were. 

I t  seems to me, therefore, that the Moorhem of Mauritius need 
re-examination; i f  they normally present the stoutness of build and 
brevity of wing and tail characteristic of the present specimen, they - 
certainly constitute a recognizable race, which might well bear the name 



beetowed by Profe~sor Newton, since that ornitholog*et expreesly 
menbiona 8 hrge frontal ~hield as one of the  cham^* 6f 
a mbi5ua 

In Blyth'a Cablope, under the number 1738, we find the entry, 
"dB., Adults, frrrm the hlrraribius. Willie k l q  Nq.,'' in refmu08 
fo Ono apeoimens of a l'ropic-bird whiah he there designatea Ph. 
emndkh, 'Phis is the P. leplurus of the British Museum Oatslogtie, 
Vol. XEEVI, p. 454. 

I &Id, hone~er, that while speoimen A of Blytb's Catatope agreee 
wiQ fbe BNeh Museum Ctrtalogne desoription in most partioulam, 
@enB ib dhthct, and resembles PRa1Hh ~ m ~ c u w u  ill having 
duwk white tips to bhe 5mt four primerios, and in haring tbe outer web 
of Cba Wb entidy b l ~ k  to within a ahort distance of the extremity. 
Bef& biFds have evidently hnd the bill Jmmt entirelg. yellow, 
d ike  MmL d B. Zqturw M described. (8eu jigwm Llew). 

RE# 
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Except for this bill lrnd for the sligl~tly shorter white l,ips to the 
quills, 17368 is true P. Zeptctrus, which, from the British Mneenm 
Catalogue list of specimene, occurs at  Mauritius, and i t  may therefore, 
I think, be referred to that epeciee, although not entirely agreeing there- 
with. 

The other specimen, B, however, is not so nearly in agreement with 
P. amwicanus, for while i t  hw a nearly completely yellow bill, the 
white tips of the h t  four primariee are never so little as half an inch 
long, and the third quill is not nearly a11 black, but marked like the 
rest, although the fifth has a good deal of black along the onter web 
ae in P. americ4nt~. 

Thus these two specimens do not agree with the desoription of any 
species of Phai?thm; and yet they differ far too much from each other 
fo be referred to a separate form. I am therefore disposed to think 
that they are both Phai?thon lepttrrue; m d  this must be ammiable' 
species, since i t  can prodnh, in the Old World, one individual ehowing 
a considerable approximntion to the American P. amerieanw, in the 
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c o h t i o n  of the bill an& q+lls j and mother which approaches the 
Amerioan form in ths colouration of the bill only. I t  i ~ ,  of coursg jnst 
conceivable that a specimen of P. americauus strayed a t  one time to 
Mauritius ~ n d  iriterbred with the looal birds ; but the distribution of the 
'form rendere this nnlikgly, and I should be rather inclined to pat down 
the peculiarities of these bi$a to simple variation. 

VI1.-On hybri& between t L  Guinea-fowl and Obntmon focal.-By 
F. FINN, B.A., F .Z .S . ,  Deputy Buperintsndent of the Indian Museum. . 

[ Beoeired Memh 28th ; Bed April Znd, 1903. ] 

A good account of thie cross, which is not by any means common, 
has been given by Dr. Juan Vilaro, in the Bulletin of the American 
Museum of Natni-a1 Hi sby ,  Vol. IX. (1897), p. 225. 

The hybrid, as repres~dbed in the pCBw aooompnnying Dr. Vi]arO'~ 
papers hns a very ohrtusterietic appearance, ite general form and 
carriage being intermediate between the Fowl and Guinea-fowl,. and 
its head devoid of the comb end gnlar wattles of the one t~qd ric@l 
wattles and caaqne of the other. I waa t h n ~  easily euabled to recognize. 
aa auinea-fowl hybrids three onrious fowls received by the Calcutta 
Zoolopica1 Garden from Mr. A. T. Blewitt, of Kalka, enrly in 1899. 

They had been osnght in a wild stab, but this is not surprising 
se the tame-bred hybrid between the domestio Muscovy Dnck and 
Common Dnck is known to beoome feral a t  times. 

These birds all resembled Common fowl8 in colonr, the largeat 
being sp\ashed with white and red-brown, ~ n d  the other two (one of 
which is figured on Plate VI) being red-brown wibh black necks and 
fine black pencilling on many of tlle feathers. The oh~raoteristio 
spotting of the Guinea-fowl was altogether absent. A11 had bare flesh- 
eolonred facm, and a pe'ndulous dewlap, most marked in the large white- 
spotted specimen. There was no comb, a l t l ~ o ~ g l ~  a bare median area 
a t  the brree of the bill above seemed to indicate a rudimerit; and the 
rictal wattles of the Guinea-fowl were jnst indicated at the gape ; of tbe 
born of the Gninea.fow1 and p l a r  wattles of the fowl there waa no 
tram at all. The specimen figured was a male, the testes being about 
the sim of h ~ i o o t  beans ; of the others, which have also died and been 
transferred to t he  Museum, the brown speoimeu has been preserved 
entire in spirits, and the other made into a skeleton. The taxidermist 
who prepared i t  states that it was a female, which I ahauld certainly 
Mt have suspeoted from' seeing the three birds alive. All were larger 
khan a Qninea~fowl or ordinary Indian f ~ y 1 ,  and had psrtiodaPly B t ~ a g  
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bills and legs, the latter of a blaok colonr. Their behavionr waa quiet ; 
but they were never placed with other birds, so I do not know how they 
would have treated these. Like Dr. Vilaro's specimens, they seemed to 
be very sensible to heat, panting more than other birds, and their only 
cry waa a piping, cl~irping sound, very different from the harsh note 
of the birds which came under Dr. Vilaro's observation. 

VII1.-Notea on Animals kept in the Alipore Zmtogica2 Garden. No. I.- 
By ~ A I  K. B. SANYAL BAHADUB, 8upevintendent of the Qarden. 

[Reoeived Mamh Zeth; Bead April Znd, 1908.) 

OBSEKVAT~ONS ON THE HABITS OF OBANG OUTANG I N  CAPTIVITY. 

Orang Outa?~g thinks and act8 with a view to acwmpliehing an 
object. An Orang Ontang and a Proboecis Monkey (8emnopith~~a 
[Nmalis] Zurvatus), lived in two contipons a g e s  separated by iron gra- 
tinge. Although of different temperaments-the Orang Ontang lively, 
vivacious and prone to mischief, and the monkey phlegmatic m d  indo- 
lent-they were best of friends; and enjoyed each other's company as 
mnoh aa the intervening partition would allow. The Orang's friend- 
ship for the monkey was, however, not altogether disinterested. They 
were nsnally fed about thb same time upon t l ~ e  same kind of food, and 
se the Orang Ontang was blessed with a keen appetite, he had no 
scrnple to help himself, to aa mnoh of his friend's shnre aa chance 
brought within his reach. One morning he was found makinq dupe- 
rate attempts to annex the remnanta of the monkey's breakfast by 
repeatedly thrusting his arms through the gratings. But all his tricks 
and trouble availed him not, as the light tin vessel contaioing the 
tempting morsel lay beyond the reach of his long arms. Having failed 
in hie attempt to get a t  the food, he sat still 'for a few seconds aa 
i f  to collect his thoughts, and to devise means for the accomplishment of 
his object, and presently made s rush into his sleeping apartment, 
fetched a quantity of straw, and twisted i t  into a sort of rough 
rope, and with i t  began striking the tin vessel containing the food, 
and ultimately snoceeded in bringing i t  within the reach of his  WID^. 

Orang Outang imitating human action. I t  is well known that 
in their wild state Orang Ontangs indnlge in the habit of bnildiopt 
platforms of twigs and branchee on large trees, Given opportnnitiee 
they would do the same in mptivity also. 

The Orang Ontang whose habita are here chronicled, was a remarlt- 
ably dopile animal, and was, therefore, allowed to enjoy asmnch free- 

I 



dom se it waa deemed aafe. The first use that he made of his liberty 
was to build himself a platform on one of the trees that stood close to 
his habitation. One cloudy August morning, while eeated on Ilia arbo- 
real perch, he noticed some early visitore open out their umbrellas to 
protect themselves from a paasing shower of rain, and straightway he 
broke off a leafy branch and held it umbrella-fashion over his own head 
in immitation of the human folks! 

I t  wse amusing to see him following visitore who happened to 
have anything tied in their cloth, or who cartsied a bundle on tlieir 
head. Quick to observe, he had noticed some of them untying a bundle 
to give him a feed, and by a simple prooeaa of ratiocination he came to 
oonned all bundles with food and feeding ! 

PHYBIOLOGICAL ECONOMY OF ANIMALS AFFECTED BY ACCIDENTB. 

A Large White Egret (Herodias alba) having lived happily in  the 
&den for many years managed to break one of its l e g  by sustaining a 
fracture of its left tarsus. The fradure mas set up and the wound healed 
nicely, bntthe shook of the aacident must have materially affected the plly- 
siological economy of the bird's system ; as during the next two yeare 
it did .not assume the full breeding plumage, or the bligl~t green of tlle 
facial skin which i t  usually did in summer and which was snob a 
characteristic feature of the bird Althougll in about tkree y e w  after 
the accident it began putting on the summer drew again, tbere was a 
marked deterioration in the character of the plumes and the colour of 
tile facial skin, This might have been due to old age also. 

I X . - h  the Variation of the Flower of Ranuncnlus arvensis.-By I. H. 
BURKILL, M.A. 

There ig a regular sequence of organs in the Phanerogamic flower,- 
Bepale, petals, stamens, carpels,-which is never departed from, and 
which may be said to be due to the passing of moods over the axis,-a 
mood for the fobation of sepals, a mood for tlte formation of petals, 
a mood for the formation of stamens, and a mood for the formation of 
carp&. Each mood is preclusive in ita time of the others and definite ; 
.and tlie flower axis rnna through them as a matter of course. 

In the flower, mood follows mood very closely ; je t  the tendency 
80 widely manifest, for the floral organs to be formed in whorls is a 
%epal.ating of the moods each from its neighborn by concentrating ou 
itself. 
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a d  sepalation of the moods; it dependa gecondly on 'the *J in 
*hich sucoeasive rings of orga.ns,-sepale, petals, eto.--are m m o n l y  
isomel.ons. 

I have been driven to a conviction that the sepmtion of these 
moodd hns not yet obtained tile attention it deserves. We need to 
know much about tliem ; clliefly as to the conditions whicll lead to their 
sepnmtion : for the wl~ole Phanerogamio subkinHom shows us that 
the mote specialised a flower is the  more distinctly nre its moods sepw- 
nted; and tile isolation of the moods is undeniably of frir-reaching 
import~nce in the p w t h  of perfect floral a p m e t r y ,  

It may be said that there are questions of four kinds to be aaked 
reprdillg the moods, (i) why the mooda exist, (ii) aa to the reason of 
their sequence, fiii) as to the requirements which have made them ae 
distinct as they are, and (iv) aa to the causes leading to n determination 
of the number of lateral organa which belong to each of them severally. 

They are questions in organography, aa Goebel termr the causative 
morphology of the new school, in order to distinguish it from the 
descriptive morphology which ie subservient to tile systematist. The 
fonndatiou of organography is in the Darwinian theory of evolutioo. 

The preseht paper concerns questions of the fon~-t l~ kind; but i n  
p re foe  I wish to make some brief remarks regarding the second and 
the third kind of question. Regarding the aecol~d: the sepals are 
formed outermost to protect; the petals are fol-med second to attract; 
and we [lave these reasons for the position of both; but why the 
mood for the formation of stamens should invariably precede that for 
the formation of carpela is a question which must remain a subject for 
speculation almost 8s long as the origin of the Plianerogams is nnsolved. 
Tl1i8 only can be said, that somehow the formation of female organa 

a period to tile forward growth of the axis, whereaa the forming 
stamens have divided with the axis the available nutrition passing b q o n d  
the growing sepals and petals. This perhaps means some advantage in 
the matter of food to one or the other. I do not say which : but i t  is to 
be confessed that there are strong resaons for aasumi?g tbaf, in natrrre 
generally, conditions of good nourishment tend more to the formation 
of female than of male organs : for experiments on the lower planta- 
A l p ,  Fungi and Vascular Cryptogams-have shown that there ia a 
tendency for female reproductive organs to be formed when the plantia 
nre well nouriehed, male organs when they are atai.ved : and extensive 
observations on animals indicate the same thing. A condition so widely . 
true may well be true also of the Phanerogams; but a t  the present 
time can we produce any convincing evidence that the developing bud 



gets better nourished ae i t  progreases from the formation of sterile 
protective or showy organs, through male organa to  female organs, or 
that the female organa appropriate two shares of nutriment beoanee there 
is  by them that whioh might belong to an elongating axis P 

Elegarding the third kind of queetion, let it be remarked that 
intermediate organa are ap t  to be useless organa and that therefore we 
see one reaaon for the distinctness of the moods; seoondly, it is 
to be stated that if we let onrselvee believe that sepals, petals, 
stamens and carpela are formed under conditione of nutrition which 
change aa the axis givea rise to them, we etill cannot eaeily aasnme 
that  the oonditiona of nourishment change. aa abruptly a8 do the 
moods. 

Lastly, with regad to the fourth kind of qnestion we are bound to 
suppose that a oertaiu relationship between the number of the stamens 
and  orvpels exists which is a t  least not prejudicial to the maintenance 
of the race; ie., that enough stamens must be prodnoed to enable a 
anfficiency of seed to be set by tlie oarpels; and it is reaeouable to 
believe that the petals and the sepals are required by their biological 
functions to bear a nlore or less definite proportion to the o r g ~ n s  they 
protect or make conspicnous: but i t  will be acknowledged that thia 
supposition irnpliea a force too loose in ita Ation to produce isomerism 
as we see it, too loose to regulate the not unaommon orderly change of 
a normally bkramerons flower to pentameriam, or of a normally pentk 
meronrr flower to hexamerism, and impossible to woept ae tlre mole 
factor when we glance a t  6he general absence of intermediate oonditiona 
between isostemony and diplostemony. The view to which Sohwendener'a 
and Karl Sohnmann'a work leads, can oamy us a step beyond this 
snppoeition; for, as they have shown, we have strong reaeons for 
believing that 6he symmetry of a flower is largely influenced by the 
mutual pressure in the bud of part on part, and that this pressure to 
s conaidereble degree compels new organs to appear in the niches 
between those recently formed. Thus do the sepals-the outermost 
membera of the flower--aa i t  were set the step and, e.g., if they are in 
.rings of five (I m e  the word ring bemuse I require a term less definite 
than whorl) the petals and stamens freqneutly follow in fives. 

The carpels too may follow the step, but their position is unique 
in that the axis is no longer growing forward when they form and new 
conditions of pressure, ae perhaps of nutrition, are possibly existing. 

The individual and the race are always in sligl~t antagonism : the 
race asks for reproduction, and some writers such as Axell have 
thonght that they could see in tho Bower the most perfect adaptation 
or sub~rvienca to reproduction, But our flower, above conceived, 

J. 11. 13 



96 I. H. Bnrkill-Flowsr of Ranuncnlua arvensia [No. 12, 

aeeerts the individual distinotly if we allow the poeeible formetion of 
sexual organs hy order moording to nutrition available, and the fixing 
of the number by the need of paoking. I shall show later, a t  least in 
Ranunculw awe&, another aaaartion of the individnd-a eetting ~ i d e  
of the olaims of the raoe by allowing a kind of right of primogeniture 
to the moods in the flower. This right of primogeniture is the more 
interesting when we oonsider it in oonneotion with the view that seprrle 
and petals are eterilised stamens ; for i t  gives preference to  the mood 
which by origin is then supposed eecondary. 

The above remarks are to be taken aa embodying aome notion of 
the foundations of the Phanerogamio flower. Working upon them we 
may make a study of a particular epeoies of plant in order to  seek how 
far the fixed and de5nite relationehipe of the organs in number to one 
another, which we can observe in most Phaneropme, may be due 
to the oompelling inflnenoe of pressure in the bad acting inward6 from 
the outermostorgans (sepale), or to the way in which nutrition becomes 
available in the developing axis, or to nutrition and the influence od 
presenre oombined, or to the attempt of the plant to produce an e h t i v e  
and eoonomioel aesemblage of reproductive members. I have propoeed 
to approach the question by oomparing the variation in adjacent eeta 
of floral organs, and seeing how far in different typee of flower any 
one set ia free to deviate from pattern. 

There are flowere where the jointing of set on set may be oomi- 
dered to be loose, where adj~oent ringe of organa are not isomerone 
and such flowers seemed best for my purpose. One snoh ie Pama& 
plccetris where a 4-meroue ovary tope an otherwiee 5-memne flower ; 
another is the garden Qloxinia where 2 oarpels top a similsrly 5-meronn 
(pobntinlly in stamens) flower. It is to be asked if, am a ~ l e ,  variation 
from normal is more w i l y  acoomplishod on the upper aide of the badly 
fitting joint than elsewhere. If so, then the inferenoe ie obvione tha t  
pressure is playing a large part in keeping to type the moo& af that 
flower whioh sre well jointed. 

This I found to be the osee with P a w &  polustrir In 1894 
and 1895 I examined over 5,000 flowem and I reoorded my obeervationa 
in the Journal of Botany, 1896, pp. Id-15. 

I had approximately 5,152 dowere normal in the nnmber of sepals 
and in only two of them did the petals, stamena and staminodee fail to 
ktmp true to symmetry; but the oarpels diverged from the normal 
fonr in 450 oasee. I had 36 flowers abnormal in the number of eepals, 
16 with only fonr, 21 with six, and in all but three af those flowers 
petals, stamens and ataminodee followed the lead and varied with tlre 
eepals ;but in them eleven flowers had three carpels, nine had the w a d  
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four, fomben had five and two had eix. So much for the free variation 
above the badly fitting line in Parnaasia. In the garden Gloxinia on 
which I have made, when a t  Kew, some unpublished observations, i t  is 
the  aame. Ctardeuem have  elected and raised beautifnl m e a  with more 
than the normal number of petals ; the selection waa never for the sepals 
or stamens, bat theae two sets of organs have varied hand in hand 
with the petals while the ovary which normally haa two carpels hesi- 
faha in the improved race between two and three. 

A teble whioh I gave in my note on Parnaaaia shewed that when 
the sepals were 4, tbe oarpels were generally 3 ; and when the sepals 
were 6, the carpels were generally 5. Herein we see a earl-elative 
inoreaee or decrease in both. Now it is easier by & of the unit 
to nqueeze five than to expand three into the space of four and i t  
happened in Parnaasia, aa I showed in a table on page 13 of the Journal, 
that five carpels were more oommon in 6-met-oms than three in the 
rbmerone flowem,-an observation in a m r d  with ideae of pressure but 
of a ring on a confined arem ; and not of organs compelling others to 
fall into the niches between them. Towarde satisfying myself in this 
matter, I devised a little maohine for measuring divergences and 
succeeded in demonstrating (see Annab of Botany, XV,  1901, pp. 
187-192) that, a t  least when near fruit-ripening, the carpels in Par- 
naasia have no very exact relationship in position fo the sepals. 

After examinit~g Parnessia I aonght for a flower with worse fit- 
ting jointa or better with no joints a t  all and took Ranunculus a9vensis 
for my purpose. 

Ranunculua awsnsis is a little cornfield meed of Europe and Tem- 
perate Aeia, an annual and easily grown. It is very variable in the 
h w e r  and in d l  parts of i t ;  i t  has not got that ooucentration of the  
moo& for the formation of the various floral organa whioh occnrs in 
all regularly whorled flowem, ita moods for the formation of petals 
and stamem being particularly ill-defined. These irregnlaritiee seemed 
to me qualifications suiting it particularly to my purpose. The sepals are 
commonly 5 with a divergence of #, the petals are 5 or fewer alternating 
with the sepal8 and repeating their divergeurn; but the etamens and 
carpels have a completely different arrangement; the former are very 
variable in number and the latter generally &7. 

I grew my plants in 1895 in the University Botanio Garden, 
Cambridge, from seed which had ripened in the Botanic Gardens of 
Bonn and Hiedelberg, Paris, Stockholm and Bordeaux, and in 1898 
i n  a window box a t  Kew from seed which had ripened in the yeam 
1896 and 1697 in the Royal Botanio Gardens, Kew. I made a point 
of examining every flower produced, counting and recording the 
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number of its sepals, petals, stamena and carpele, and noting any obvi- 
one abnormalities in it. For the the flowere were picked 
when jnat open, and this pioking, doce daily, cawed the planta to 
continue long in bloaaom. 

In this way I examined in 1895, 1,383 flowere from Heidelberg 
deed and 1,203 from Bonn wed; in 1898, 2,298 from Kew 1896 seed 
(167planta) and 1,589 from Kew 1897 eeed (73 plants) ; and also in 
1895 leeser numbers of flowera from Paris, Stockholm', and Bordeaux 
seed-numbers too small to be of real service. I give the resnlte of 
the examination of the Paris, Stockholm and Bordeaux planta here before 
proceeding. I shall not mention them again. 

As to the more profitable experiments I found the different eowinga 
to vary as follows : 

- . -. . -. - 

No. of Avernge No. of 
Sepals. - 

Stookholm ... ... la6 4-94 
Peris . . . . . . .  882 . 491 
Bordeaux ... ... 167 4.96 

Table I.-Variation in Sepal#. 

No. of Sepals. 

Heidelberg ... 
Bonn ... ... ...... 9 69 1,121 ... 
Kew, Old ... 2 18 63 2,217 
Kew, New ... ... 1 4 18 46 1,616 

Avernge 
No. of 
~ a r p e b .  

6'87 
6-26 
6-37 

Average 
No. of 
petals. 

449 
8.60 
4.10 

Average 
No. of 

stemens. 

8.27 
6'60 
874 

8 

... 
1 ...... ...... 

No. of Petela. 1 0 1 1  
2 1  8 1  4 1  6 1 6 I 7  

6 
4 
2 
a 

Heidelberg ... 
Bonn ... ... Kew, Old ... ... Kew, New ... 

...... 
...... 

2 
3 

126 
83 
a6 
19 

486 
849 
237 
182 

417 
438 
430 
289 

846 
327 
1692 
1091 

8 
1 
9 
8 

1 
1 



Table III.-Variation in Stamens. 

KO. of Stnmena. 

... Fleitlrlbfrg 
J l n n r ~  ... . ... 
J<ra, Old ... ... .  
Krw, New 

-- 

T f b b  IV.-Variation in  Carpels. 

There is an obvioae dzerence between the two German races and 
the Kew race and some differenoe between the Kew plants from 1896 
meed and thoae from 1897 seed although they belonged to the same etook. 
The variation carves which may be plotted from these figures are irre- 
gular, and those for no one set of organa exactly correspond with those 
for neighbowing set8 : the oarvea of the sepals are half-Galton carves : 
and the ourvee of the petals in the Kew race are slsohalf-Galton c u m ,  
but not qnite as those for the sepals ; while the curves of the petah in the 
German races are intermediate between half-Qalton arid symmetrio 
Qaetelet binomial carvee: the curvea for the stamens are equally seym- 
metric, but in a different way ; while the'oarves for the carpels are the 
mast nearly bi-symmetric of all but are not quite so. I t  is evident from 
a comparison of them that t11e flower does not vary se an unit as for in- 
etanoe a Tulip flower mny, every ring of organs changing from 3-merism 
to kmeriem ; bat each mood varies in its own manner. We shall learn 
more of this independence of the moods in variation by studying their 
aeaociation. I cannot give tables of the combinations observed in tbe 
H e r e n t  rtrcee for all the fonreets.af organs taken two together, without 
occupying a great amount of space; I therefore give tablea for the 

Kew Old " plants alone. They will serve aa an illnstration for all, 
aa the tables which could be given for the German races and " Kew 
New " are not unlike them. 

6 1 1 1 8 1 9110 11112 18114 ,6 16 No.& Carpeb. 0 1 2 8 I 1 1  4 

266 
155 
862 
198 

814 
879 
684 
891 

Heidelberg ... 
Bonn .... 
Kew,Old ...... 
Kew, New ... 

L 

6 

611 
436 
634 
868 

96 
85 

175 
88 

136 
153 
108 
a& 

81 
28 

107 
I68 
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Tab& V.-Kw, OM-Correlation of Bepnlr and Petalr. 

Table VI.-Kew, Old-Correlation of Sepals and Stamena. 

Table VII.-Kew, OM-Omelation of Sepals and Ourpeb. 

-. 
Sepals. 

... 0 Petals 
1 ... 
a ... 
8 ... 
4 ... 
6 ... 
6 ... 

Totnl No. of flowem 
Average No. of petals 

Carpels. 0 11 8 )  81 4 1  6 6 1  7 1  8 1  9 1 1 0 1 T 0 t d . 1 ~ ~  

1 
aepels 
2 
8 ......... ... 4 ...... 8 
6 ...... ... 
6 ............ . . . . . . . . . . . .  ... 

... ... ...... Total 2,298 . . . . . . . . .  Average ......... ... 

0 

......... 

......... 

......... 

1 / 2 1  8 1  4 
6 

2 
8 
28 
206 
896 

1,682 
1 7 1  ----------- 

2,217 
460 

............ 

. . ............. ............... 

............ 

6 

... ... ... 
1 
1 ... 
8 ... 

... 
7 
6 

18 
346 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
1 

1 

S 

a 
24 
26 
10 

8a 
8.71 

i z z f  
flowers. 

a 
8 

m 
237 
$80 

1,692 
9 

2,298 
... 

- 
%:y 
Bepnla. 

... ... 
4.81 
486 
4%9 
499 
5-00 

... ... 
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Table VIII.-Km, OW- C o ~ r e l a t b n  of Petaln and Stamens. 

- 
8 t a m u . (  11 21 8 4 1 6 6 1 8 / 9 1 10 I I1 13 13 I 14 16116) TOW./ 

Petals . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 ... 1 0  0 I . . .  . . . . . . . . . . . .  
1 ......... 1 0 0 0 1  . . . . . . . . .  
2 . . . . . . . .  6 1 0  7 1 1  1 4 88 
8 ...... 
4 ... 
e ...... . . . . . . . . .  6 ... 

... 
Average ..... . . . . . . . . .  

Tuble IX.-Kew, Old-Uowelution of Pelals and Carpeb. 

Pe tala. 1 a 8 1  4 1  6 1  8 1  1 8 1  9  total.^ A:E 
Carpel8 ... ... ... ............... ... ......... ... 0 
1 ... ...... 8 1 (1 14 2 
9 ... ... 237 689 ... 4 ... ......... 5 ... 
6 ... . . . . . . . . . . . . . a .  ... 

Total .. ... 
Avenge ... ...... ...... ... 



Taib X.-Kw, Old-Oorrelation of fhnans  and Uaqmls. 



It we take thwe absolutely symmetrical dioe and tarr them &he 
probable eoorea obtained in 2.10 throws mathematidy oaloulated are 
80 follow8:- 8 4 5 6 7 8 0 10 11 l a  18 14 16 16 17 18 

186101681888686MI8116106 8 1 '  
If wetake another t h  dioe of diatingoiehing oolonr abeolutely 

eymmetrical, and throwing them with the othere reoord the aeaooiation 
of numbera, the reenlting table will be aa eymmetrio aa the bi~~omial 
curve jnet given, but in two dimeneione, and out of 144100 throws there ia' 
one ohance of 3 + 3 being the eoore of t.hetwo eeta of dioe and one of 18 + 18, 
one of 8 + 18 and one of 18+8 ; there are three ohanoee of the soore 
being 4+ 3, and three of ita being 17 + 3, i .e , equal ohanoes ae far aa 
the extwmee am conoerned of there being a oloee similarity between 
the figarea and a wide dieeimilarity. A glanoe at  the tablee jnet given 
will satisfy that this is not the owe in them and that the tendenoy to 
eimilerity is evident ; that in the mutual relationehip of mood to mood 
the adjnetment ie not a queetion of ohanae but, m is indioated by 
t l ~ e  average8 in the lest column and lowest line of eaoh table, is due 
to some loosely coeroing fome whioh will be disoueeed. 

Be I have foregone the publishing of tablee to give for the Kew 
New planta nnd the Bonn and Heidelberg raoee my exaot obeervationa 
on adjustment of moods, I plaoa below the averages found omitting 
those derived from fewer flowers than ten. 

I will briefly a l l  attention to the chief points in the averagee. 
Table X I  shows that fewer sepal8 mean fewer of all other organa and 
i t  ie to be noted that the redaction ie greatest in the organs fartheet 
away from the eepale. Table XI1 showe for the Kew race a consider- 
able rednction of both stamene and oarpele when the petale are redhoed ; 
i t  shows for the German raoes a much elighter reduotion of csrpele 
and an ineignificant reduction of etamene. It ehowe further that re- 
duction in the number of petals doe8 not aot as a reflex on the number 
of aepale in anything like the way in whioh reduotion of eepale may be 
said to promote reduotion of petale. Table XIII ehowe that with a 
redaction or increase of etamene the rednotion or inoreaae of the oarpele. 
M mnoh greater than the rednotion or inoreeee of the organa whioh pre- 
ceeded them. Table XIV ehowe that reduction or inoreme of oarpels is 
ammpanied by a more nearly correeponding reduction or inorease in 
the organs closeet to them. Coneeqnently, admitting that there is an 
exoeption in the relation of petale to etamene in the German mum, we 
may broadly state that the infinence producing oorrelative inorease or 
decrease chiefly aota torwarde from the p d i n g  mood to the mood8 
which follow and thak correlative inoreaae and deoreaee ia oloeeet 
in neighbonrigg moods. 

J. XI. 14 
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Tab&.Xf.~-Atwrage No. of ofh& mgnw in &~o&at&m with thre6, four and . .  . . 

jive Sepah. I 
. . . . . . .  . . .  , , 

. . . ._-- - - . 

, .  ,. . , . . .  , . vumber of Bepelr.. , - 

--* 

At- No. of Patab 
8-56 3.67 . 4.58 
1.78 864  8.87 

... ... 8-47 8-72 

Tab& XII.-Awage No. of other mgatrs in associatima with tm, three, 
four,$w atld & Petals. 

0 

... ... Kew, Old ... Avenge No. of Stamen8 z::, N:,~ ... ... ... ... 
Heidelberg . ... 

... 

f 
Kew, Old ... ... 

.. 
Kew, New Average No. of Carpele Bonn ... . ... 
~e ide lbe;~  ... 

Number of Petals. 

7-01 

7.83 
7-42 

7-27 

4-59 

8-78 
4.78 

...... 
e4i3 
6.94 
6'48 
6.19 

s.9a 
867  
2.11 

. . . . .  

- 

Kew, Old . 
Kew, New .. ... Average yo, of h p l e  Bonn ... 

... Heidelbeg 

... Kew, bld ... Kew, New A t e m  No. of Btsmene ... ... Heidelberg 

6% 

7'31 
6.87 

8 88 

405 
4'09 
479  
4'31 

4.81 
468 
4'88 
498 

4-38 
4'47 
7-84 
7'17 

Average No. of Cakpele ... -1 ::'% 4 94 1 :': 5.18 

... Heidelberg 4-74 4 82 

4.86 
4'76 
4.91 
4'96 

4-91 
4.97 
1.68 
7'20 

ff$ 6.45 

6-26 

4.89 
487  
4-08 
4 89 

6-77 
8-00 
7.88 
7 18 

8.88 (1.89 
6.65 ... 

499 
498 
4'98 
4'99 

1.61 
8-12 
7.98 
1'86 

6 0 0  . ... ... 

... 8-65 

... ... 



'kf 
Table XIII.-Average monber of other organs in asnociation with 2-16 8tanme. 

8 
ir 

Stamena l t 1 8 ( 4 1 6 1 6 I 7 ~ 8  9 / 1 0  11 12 D 1 1 I 1 5 I 1 6  

...... Kew, old 

... ...... Kew, New 
Average No. of Sepals ... ( . . . . . . . . .  ...... I . . . . . . . . .  ... (Beidelberg 

...... 
... ...... ... Average No. of Petals ( ...... . . . . . . . . . . . .  

......... ... Heidelberg 

...... 

...... ... 
Avemge No. of Carpels .( ...... 

... ... [Heidelbeg 

I 
I5 

$1 st' 
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Tabla XIV.-Average number of otHe+ organ8 in aesm'ation toitlr- 
. . 1-9 Qarpeb. 

F ~- 
Carpels. 

. . .. 

I muat now point out some differences between the races. 
When one sepal leas then the complete five is present in the Kew 

race there is approximately one petal less, two stamens less and + carpel 
1 ~ 8  : when two aepale are wanting then we lose further petal, ;8 stamen 
a11d $ oarpel. 

In  the Qerman races one sepal lee8 than the complete five means 
roughly 4 petal lees, 2 stamen and oarpel: wllen two sepals are 
wanting we lose a_ fnrtl~er 2 petal, 34 stamens, 2+ carpele ; i.e., in the 
Qermen races 4 sepaled flowers are more newly otherwise normal than 
in tlleXew race : and wllnt is true for the sepals is true for the petals, 
i.e., that the first reduction in them from normal is much more closely 
accompanied by a reduction in other organs than is the caee in the two 
Qerman rams. 

Apt"nnrent of organs in the Kew race.-The least flower of the 
Kew race had 8 organa in all, the largest 36. The largest flowem 
were richest in stamens, the least richest in sepals. I give in table XV 
the average number of sepals, petale, stamens and carpels in flowem 
with varying numbers of total orgene, and over leaf are curves ex- 
pressing the result graphically. The result may be briefly stated 
thus :-if there is power to produce more than 15 organa the sepale 
claim their full compliment ; if there is power to prodnoe more than 
20 organs, the petale also claim their full compliment; if there is power 
fo ~roduae more than 28 organa the carpels begin to s h o t  eigne of 
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eatiety ; extra power beyond this goes chiefly to the stamens. At  20 the 
flower is not. far from having the formula K5 C5 A5 (35, i.e., from 
being regnlarly 5-merons. The stami~ml curve shows slight irregn- 
larities a t  I 5  and 18 the cnrvee for petals and carpels praatically tonoh 
a t  15. The mrrespondence in the two seta of cnrvee is most interesting. 

Tubls XV.-Apportionment inflowers of the Kew rate with tL number 
of total cn-gana varying from to  8 to 36. I 



Table ~~~. -~&t io io ,ament  ir, flowers of the German raaer d t h  the 
number of total mgund vaying from 4 to 47. 

--- 

NO. of 
organa. 

4 ... ... 6-7 
8 ... ... 9 ... 10 .... 11 
12 ... 
13 ... ... 14 ... 16 ... 16 ... 17 ... 18 ... 19 ... 20 

... 21 ... 22 
ZS ... 
24 ... 
25 ... 
26 ... 
27 ... 
28 ... ... - 29 
30 ... ... 31 
32 ... 
38 ... 
34 ... 
35 ... 
36 ... 
3 7 4  . . . .  
41 ... 
42-46 
47 

for the German races. As in the Kew race eo here, in poor  flower^ the 
seplrle are most numerous aud in rich flowers the atamena are mod 
ndmeroue. But in these German rnces the petale do not olaim their full 
number until the flower ie rioh enough to have 29 or 30 organa and on 
the part of the carpels no tendenoy to be satisfied can be deteded. 

- - -- - -. - - - - - - - - - - -- 

BONN. 
I 

Brxnr~sr~a .  , - -  7 
----*---- 

d 
a .,. d 

1 
0 
2 
1 
2 

1'00 
... 
8.00 
a.00 
3.50 

1'00 

a':$ 
3.00 
a.oo 

a , 5-00 
: 1 9:f.b 
4 400 
7 4.14 
16 4'60 

Apportionment in the Qer~non ram.-I give in table XVI the figures 

8.00 

7 
3.00 
3-14 
3.13 
3.22 
3.44 
3.29 
3.55 
8.74 
3 80 
8.96 
412 
4 35 
4.40 
4.71 
469 
467 
5.00 
5.00 
6.00 
6-00 
6.1'0 
6.00 . . . . . . . . .  
7.k . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

87 
44 
88 
153 
137 
173 
162 
160 
88 
47 
84 
13 
9 
1 
4 
2 
1 
1 
1 
b 
0 
1 

1'00 
. . . . . .  
2.50 
2.00 
4 00 

4.90 
4'73 
4.98 
4'92 
494 
497 
4'98 
496 
5.00 
6.00 
6.00 
6.03 
4.89 
6.00 
6.00 
5.00 
6'00 
5.00 
6.00 

& ,  

2 60 

i 3  
425 
6'00 
5.07 
5-00 
6'75 
6.21 
6.78 
7.23 
7'80 
8'34 
8'80 
9.09 
981 
10.28 
10'77 
ia.11 
1100 
13'50 
14.00 
14.00 
17.00 
16.00 

ls's"d0 

1-00 

0 
1.00 
0.6 
o 5 

2'76 
2.71 
3.20 
3.89 
4.09 
452 
4'781 
5.09 

6.78 
6.12 

... 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  
1 
3 
4 
12 
23 
45 
73 
97 
163 
174 
zal 

5'4-56 
133 
112 

6 56 
6.77' 
7.001 
7.48 
7.33 ( 
9.00 
7.60 
8.00 ; 
9.00 : 

3.00 
4'00 
460 
458 
4.87 
4'73 
479 
4'87 
497 
4.97 
499 
4.96 
496 
4.99 

69 
46 
27 
10 
6 
4 
2 
1 
1 

1 
0 

10~60 
! 0 

1 

4.00 
2-66 
2-76 
2.60 
8-09 
3 
8.34 
3 SO 
3.33 
5.44 
8.69 
,3'77 
406 
488 

6.02 
5'04 
6.00 
6-10 
6.40 
4'76 
5-00 
6.00 
5.00 
6-00 

;:&, 

7.00 

i 0  
3-66 
2.76 
8'60 
8'96 
461 
6.18 
6.72 
6'27 
6'76 
7-18 
7.86 
8'20 
8'60 

439 
4.22 
4.56 
470 
~i.0 
6.00 
5'00 
6.00 
6'00 
400 

a:d0 
1-68 
8.00 
8'43 
8.09 
8.75 
3'68 
4.11 
4'43 
4-64 
6.19 
6.43 
6.79 
6.08 

& 
. . . . . . . . . . . . .  

,.'& 

9.18 
9.91 
10.15 
10'60 
11.60 
11'60 
14'60 
15'00 
16.00 
10.00 

6.4'2 
885 
7'30 
7.70 
6 60 
8'76 
8'80 
7.00 
7'00 
15.00 

l$;& . . . . . . . . . . . .  
,+:&, 

,:do 
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M d h a t k a l  expression of the anrves in formnle Beems to be by 
no means impossible although they are complicated. 

There is no fiat wliich says " this will be a flower of Ranunculur . 

am&, the organs may vary in number a little from the ideal." B o t  
the fiat says "this will be a flower and muat run throughont all i t s  
moods. So long a8 all are present let them jost,le for their compliment." 
SO they jostle and the older win as far as tliey may by being already 
established a t  the time when the younger begin to compete ; tlie sepals 
take plmt they want only being forbidden from getting the whole five 
wllerl that would leave too little for the other moo& ; atid the petals 
jollowing claim their portion in the same way but a little less strongly. 
There is left a residue for the stamens ,and carpels, an& the larger 
it.ie, the more organa do the moods of both seta, but eepeaially the 
stamens, obtain. 

Nutrition.-If seeding be prevented, Rununcu2ue arv-8 dies 
flowering in utter depletion. Therefore I could get from thia little 
proletarian flowers foi:med nnder the beat oonditions and nnder the 
worst possible conditions of ni~trition, and so seek the effect of star- 
vation on the moods spoken of. My earlier paper (Journ. Linn. &., 
Botany, Vol. XXXI, p. 235) contained a note on this plant to ehow tha t  
in it, ae in several otlier plants, the first formed flowers are richest i n  
stamens and carpels; I can now give fuller statistice, and shall show 
distinctly that the flower is panperiaed with tlie ageing of the plaut. I 
have divided the flowerit~g period of the planta grown in 1895 in to  
three periods and of those grown in 1898 into four periods. The de- 
crease with age in the number of parta in tlie flower is shown by t h e  
following averages :- 

Table XVII.-Kew, Old. Average number of organs it& $ h e r ~  at 
different pen'od8. 

Period 1. 
6th July to 
17th July. 

Bepnle 
Petals ... 
Stamens ... 11-68 8'17 493 
Carpels ... ... 6-18 697 B18 416 

Period 4. 

l l tky  
Period 2. 

18th July to 
Period 9. 

30th July to 
29th Jnly. 10th August. 

I *- 



Tuble XIIII.-Keto, New. Average ttumbet of orgaru in &laerr at 
different periods ; p ~ i o d 8  as in Table XVII .  

Period 1 
6th July to 
17th Jnly. 

Table XIX.-BONU. Average ~lumber of organa in f iwer s  at diferent 
periods. 

Period*. Period 1. 1 
18th July to 80th July to h r t  29th Jnly. 10th Aognat. 

4'77 
8.81 
6.07 
4.86 

8 e p l n  ... ... 
P e t ~ l n  ... ... 
Stnmens ... ... 
Carpeln ... ... 

...~ 

2'abk XX.-Heidelberg. Average tartmbtw of organs infiwere at diferent 
pen'& ; p e ~ ~  as in Table X I X .  

5-00 
4-87 4'84 487 

11'63 
722  1 (1.61 6'74 

I 
I 

. ~-.- 

Sepals ... ... ... 
Petnln ... ... ... 
Strrmenn ... ... ... 
Cerpels ... ... 
- 

With thie rednation in number of parts there ie a rednotion in the 
mi- of the flower and there is also a loee of fertility in the anthers, 
Thh lose of fertility is ehown in the.following tablee. 

J. 11. 15 

Period 1. 
June 6th to 
July 10th. 

4.98 
' 4'22 
8-80 
6-71 

Period 2. 
Jnly 11th to 
Angust 29th. 

488 
8.49 
7.74 
6-68 
- 

Period 
A"~"Bt  30th 

z$2k:.f 
4'98 
3.f39 
6.85 
4'76 

Period 3. 
dngnBt 80th 

middle 
Beptember. 

498 
8.49 
?.Cn 
6-01 

Period 1. 
Jnne 6th to 

July 10th. 

Bepels ... ... 
Petals ... ... ... 3.92 ... ... Stamens ... 1 8.24 ... ckpels ... 6.21 '.. I 

Period 8. 
Jnly l l t b  to 
h n p t  aeth 

4'94 
890 
6-99 
6.16 
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Table XXT.-Stamninodes in Kew plant8 a t  di$erent prioh ; the periods 
the same as in Tttbleo XVIIaird XVIII. 

Total number 
Pementqa of 

duced ... 
Average p e r  

flower ... 

Period 1. 
0th July to 
17th Jnly. 

- 

91 

Total number 28 1071 1634 1178 
Peroentage of 

dnced ... 078 26.88 64'78 64.09 
Average p e r 

flower ... 0'09 2.06 3.98 2-74 

Period 2. 
18th Jnly to 
29th July. 

Tabk XXII.-Sluminodes in the Qermart races at diffwmnt periods; pen'odi 
as i ~ r  l'ubles XIX and XX. 

Period 8. 
80th July to 
10th Augnrt. 

I think i t  will be conceded that povel.ty of organs b d  sterility of 
stamens me alike marks of the plants becoruing worli out. 

Different organs are unequally reduced in numbers, the stamens 
most of all and before the others. Tables XVII to XX show how the  
different organs are differently affected by the reduction: bat to make 
this qoite evident the following tables are given :- 

Period '' 
l1::grgaatd 

bugnet. 

-- - - - - - - - - - - - 

Total number ... 
Bonn ... [ Percentage of etamell~ 

rednced ... 
Average per flower ... 

Total nnmber .. 
Heidelberg .,. [ Percelitnge of etamens 

reduced ... 
Average per flower ... 

24 

2'04 
018 

37 

1.86 
0.16 

82 

1-18 
0.09 

83 

491 
0.87 

76 1 58 
I 

1 18 281 
OQ8 , 819 



2hble XXIII.-Rute of reduction of organr it, the Kew plant8 fiom period 
to- ;  perhhcrshe fore .  

--- --- 
/periods i to a Ipsriods a to8.1periodr 8 to 4. 

... Bepala 0'10 ... Kew, Old Petals ::: 1 010 ... 8 h e ~  ... ... 8.17 I 1% 1'24 

-- 

&pels ... Pruotimlly n i l .  ... ... Kew, New . Petals 
Btamens ... ... 
Oupel. ... ... 077 1.88 

Table XXIV.-Rate of rsduction of organs it, the heman r a m  from 
period to period ; p& os before. 

Periods 1 to 8. Period. 8 to 8. 

Bepals 

slight immune 
Stamens ... ... 0.89 
Carpele ... W 18 0'88 

--- .- 
... ... / 008 increnrs of 0.04 

Petala ... Heidelberg ... 0.22 0'21 
1'20 ... insreore of 08 . ... Cerpeln ... 0% 

It is eaaily eeen that at the beginning of the flowering period a 
Ierge redudion ia made in the male organa ; bat that the reduotion in 
other organa ie chiefly at the end. The following fable ehowe this 
ex- of masculinity, which m u m  at the beginning of the flowering 
period- and is eoon done away with after flowering hae commend. , 

Table XXV.-The percentage which t lte 8tametrs (fartile and infertile) make 
out the total of mgane in thejeowers, at ctiferent p ' o L ;  periods 
as before. 

Kew, Old 
Kew, New 61-16 64'98 61'88 68.77 

C 

... Bonn ... 68-11 68-76 
Heidelberg ... ... 61'13 8098 68.65 
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I t  ie impossible to diesociate the lack of nutrition felt, i t  must be 
believed, by the flowers of the worn out'planta and the right of primo- 
geniture spoken of. The power to satisfy the sepaliue mood and the 
petaline mood and to form abundant utarnei~s and carpels is in the 
nutrition of the flower. 

On page 110, it was said tbat tlte moods jostle for their compliment 
of organs nnd that the older win by beinq dready eshblislled when the 
younger begin to compete. There is n reservation to make in regard to 
thie statement, to demonstrate which table XV IIW bean i .ec. t  in table 
XXVI. The latter table shows tliat in well and fairly well fed flowera - 
my with 20 organs and more-the proportion falling to the carpellary 
mood is nerrrly conetnnt, and that, 8e already made more or less evident, 
the staminal mood is residuary legatee for the extra vigour. Therefore 
for the richer flowera the vigour may be said to be roughly apportioned 
between on the one hand the sep&liue, petaline and staminal moods 
which three jostle each other, and on the other hand the oarpellary 
mood. In flowers poorer in organs than 20, the carpellary mood eeems 
less prepared for and is subject in like degree to the staminal mood 
to the jostling for space. 

Thns do the richer flbwera appear more pre-apportioned than the 
poorer ones and therefore more knit together into an unit in the 
direction in which the flowera of most Phanerogcrme are knit together. 
We may easily believe tbat, given a flower with ita moods so knit to- 

. gether that they vary together, the force of pressure of organ on organ 
in the bud mny fillis11 the shaping of the wbole. 

We can see tliat the flowers of the Kew race are a little more 
knitted into nn unit khan those of tlie German mcea. Thns the petals 
and sepals are much more often equal in number, and (as is shown 
on p. 103) when we get a flower of the Kew race departing in the  
sepals from normal by losing one, then the other organs are more likely 
to lose in proportion than in the German races. In  sl~ort there ie 
more see-sawing of mood on mood in tlie German races than in t h e  
Kew race. 

However there are irregularities in tile curves with whioh I have 
been dealing which cannot clearly be attributed to the struggling af t h e  
moods for satiety and their relative advantages from primogeniture. 
These are made obvious in the recast table XV which we now have i n  
XXVI. 

The chief irregulaiitiea of the Kew race are :- 
(i)-Between 15 and 20 the stamens are above what would 

seem reasonable, ratlier n~ore so at 15, 16, I8 and 19 t h a n  
at  17  and 20. 



@;-At 23 the stamens are a little above what mould seem 
reasonable, tlie carpels below. 

I do not intend to attempt any explanation of these facts, but I 
most observe that if we cat oat of our fignree all flowers which I~ave both. 
their wpale nnd their petals other tlinn five in number, tlie irregnlari- 
ties just noted almost discappear: nnd thog  do not disappear if we cut 
out only those flowers with eepals otliei. thnri five: and tliis indicntes 
that  between 15 and 20 the stamens Rre able to add to their number 
from the petals. Thie is done in tnble XXVII. 

Table XXVI.-Percentilges of organs in the Retu rtrce frrlling to the 
diferent nloods in jlowera of variotre numbera of park. 
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Now it comee about from thie tendenoy of etamene to gain below 
20 in percentage a t  the expense of the petale, and from the tendenoy of 
the  carpel8 above 20 to ahow eatiety, that the excesa of etamene over 
carpels is likely to be lenet a t  20 and greater both above and below 
that number. Thue ie the sex-proport.ion oontinually shifting along 
our curves. 

Ualf etaminodal petala were found in flowers of tlle Kew race ae 
followe; it will be noticed t l ~ n t  townrde the end of the dowering period 
they appeared but one a t  a time ill the flowere. 

Table XX VIII.-Hctlf Stnrrzinodal petala. 

h'nmber ... ... 
K ~ w ,  Old ... In flowers ... 

Percentage ... 

... ... ... Kew, New 111 flowers ... ... 

Laatly I have an abtlormality to notice; it coneiete of a lobing of 
t l ~ e  petals, one lobe being larger than the other. I found thie abnor- 
mality in the Kew w e  to be fairly frequent and further I found it 
to be moat abnndnnt when the number of staminodee was highest. 

I'uble XXIX.-Lobed petals. 

Kew, Old ... In flowere ... ... 
Percent- ... ... 1305 ,766 *W ,768 

Number ... ... 17 18 7 
Kew, New ... In %owerr ... ... 16 13 6 

Percentage ... ... 
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Summary. 

I have shown first of all (Tables I-IV) how the flowers of &nun- 
crclrrs arvrtasie in the races studied, vary ; and how each set of organs 
varies in a different way ; so that the curves which may be plotted 
for sept~ls, for petals, for stamens, and for carpels nre nr~like, most of 
then1 neither perfect Quetelet-Galton nor perfect half Galton cnrves. 

I have shown secondly (Tables V-XIF) that a coi~elative in- 
crease and decrease ocou1.s between the different sets of organs; so 
t l ~ a t  wlien the stamens or any other set of organs depart from normal, 
i t  is probable that all other seta of organs will depart from normal, 
but chiefly those which follow. This is important as it indicates a 
division of vigonr among the various sets, to be distir~gnisl~ed from 
an incrense of the one a t  the expense of another. 

In Tables XV-XVI and in the graphic representation of them 
on Fage 106 I have followed this np by showing how if we take the total 
number of orgaus i u  the flower as a measure of the vigonr in the bnd, 
we find that the ring of sepals, being tile first-formed of the seta of 
organs, has the first pull on the vigonr and is most likely to get a fnll 
complgment, tile ring of the petals being the next in order, is the next 
to bo satisfied, nnd that stnmens and carpels obtain the surplus the  
stnmens chiefly so. 1 consider that the curves might with some little 
trouble be translated into formnlae by n mathematician. 

In Tsbles XVlI-XX, I show that the power to prodnce organa 
di~ni~lishes as the plant grows weaker towards its death. Sometimes 
a slight l.ecovelny occurred a t  the very end: I do not feel jnstifiedin 
snggostit~g a cause for it. I n  Tables XXI and XXII, I show that  
sterility of the stamelis increases towards the death of the plant. 

In  Tables XXIII-XXV, I ehow that the stamens-the organe 
which profit chiefly as we have seen by the extreme of vigoor-loee by 
its loss ; and conseqnently tlie flowers are most male when bloeeoming 
begins. 

I n  Table XXVI, I have represented Table X V  in a different way, 
so as to bring out sharply the division of vigour (i.e., number of organs) 
between the different sets (moods). I can show by i t  that the flowers 
with more than 20 organs, there apparently is a eetting aside ab initio 
of so mncl~ vigonr for the oarpellary mood, the stamina1 mood beooming 
residnary legatee ; while in Bowers with fewer than 20 organe the 
carpellary mood has to jostle with the preceding ones for its place. 
I show also by i t  and by the Table whioh follows it (XXVII), 
that there are certain irregnlarities whioh seem to be due to a 
borrowing of organs by the stamina1 set from the petals, which 
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borrowing as may be nobiced in Table XTI, (see p. 102) probably is a 
more m m o n  ooourrence in the Qerman :wee tllan in the Kew ram 

The h t  bwo T n b h  (Nos. XXVIII and XXIX) show the d a t i v e  
abnnd~nce of abuonnd pebals und stami~rodd petals a t  differed times 
in the plants flowering. 

The net result of the investigrrhu is thak we have in &xu& 8 

armsis just a little of wlint (for want of a better term) may be d e d  
foweigllt in  the formatiori of the flower. We find ths h w e r  eom- 
pleted however aoanty the nntrition for ib may be; and, when the 
nuhition k adeqnnte, p d o n  ie, . it seems, made in good time for 
the carpeltmy mood. The nexb problem will be bo show how far in 
mob a flower se that of Parneein or of any Phenerogmm, the cons- 
teMy of the carpel ia due to pmvieion made for them when the bud 
h t  begins to be formed. C m  the sepaline mood l e d  the crpellary 
by the nose, or is the carpeilary not too importent to the h be 
without an assertivet~ess of ite own P 

It is interesting to observe that the stamina1 mood forms a sort of 
residuary legatee to tlle three early moods of the flower; interesting 
because we not uncommonly find that mood to disappear under condi- 
tions which have generally been ascribed to something disadvantageous 
to the plant (see Willie, On Qynodicecism, 3rd paper, Proc. Oambridge 
Phil. Sw., viii , 1893, p. 129). 

We have sought in prrssing for any indication in the flower which 
might suggest that pressure of organ on organ exercises an influence in 

- shaping the flower ; and we found that flowers of 20 organs did come 
near to having the formula K,C6A6(X6 : and in Table V we saw K4C4 
and K8CB to be oommoner combinations than K4C8 or a (espeoially 5) - 
and K8 C4 or indeed any other number, and in Tables VI  and VIII teh 
stamens to be commoner than nine or eleven in aseoaiation with five 
sepals or with floe petals. These observations do not suf6ce for bnilding 
np any very definite statement. 

It is equally advisable a t  preeent from these tabnlntions to make 
no statement regarding the possibility of female organa demanding per 
nnit for their inception more nutriment than male organs. 

One notices in regard to the variation of the flower of Ranuncu- 
lue aruensiu that i t  is always hungry, i.e., always oapable to taking in 
more organs ; the hungriest of its moods is that for the formation of 
atamens, next that for the formation of carpels, thirdly that for petale 
and least hungry that for sepals. 

Just as we find sepals to tend to be constant in number throughout 
our larger groups such as the Dicotyledons and Monocotyledons ; petals 
to be constant in number in lesser g roup ;  oarpels to serve by their 
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oonstency for the defining of orders, and stamens to be by nnmber 
the least serviceable in the making of a clrrssification of Phanerbgams, 
so do we find seple to have the greatest tendency to be constant in 
Rcrnundua arveneie, petals next so, carpels in the third place and 
stamens lest, i e., what we see in a broad view of the whole Plianero- 

I gamia Snb-Kingdom, we see again in the variati~n qf the flower of this 
little weed. 

I had intended to deal with variation in NigeUa sativa and Delphi- 
nium Ajaois, when writing on Banunculua arvenab but my facte, are 
inenffiaient. They may, however, be said to be indicative of a reduction 
in nnmber of all park with we.  For the present I withhold them. 

My thanks are oordially given to the Cambridge Botanic W e n  
Syndicate for the facilities af£orded to me in the University Garden, 
and to dl who have helped me. The tedious operation of w t i n g  my 
figurea into tables haa in Calontta oocapied the time for several months 
of a clerk, Babn Kenai La11 Dm. 
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are represented, auoh aa Trochnloptertcm eythrolaenia. 
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~pecies  new to the India11 fanur, Pare David's Babbler ( B a l m  laneeotatus) 
and the Marsh Tit (Parzrs yalwtrzi). I t  has been deemed wort11 whilu 
to have theee figured, on account of their interest from a distributional 
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The collection was made in that part of Bnrmah which is 
bounded on the west by the high range whicl~ divides the Pakokkn 
a n d  Minbn dietrick from the Chin Hills, and ou the east by a parallel 
range which runs more or less due north and south, distant about 30 
milee, and known locally under different oarnee rrrc the Pontaung 
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111 the following paper Lient. Wood is responsible for the general 
introduction and remarks on localitie~ where the b i d s  were oollect- 
ed; while the birds hsve been identified and an~lotated s t  the Indian 
Museum by the Deputy Superititendent. Almost ell of the  specimen^ 
have been genemnely presented to th r t  institutio~l by Lieut. Wood, 
end t l ~ e  acce~emn is e particularly weloome one, ms several mre  specie^ 
*re represented, suoh ae Trochabptertcm erythrolaenla. 

The collectio~i is also noteworthy ae containing examples of two 
species new to the India11 fauua, PBre David's Bebbler ( B a l m  lanceoldtls) 
and  the Marah Tit (Parzcs ynluetrk). I t  has been deemed wortli while 
to have theae figured, on aocount of their interest from e distributional 
point of view. (See Plate VII). 

The collection wee made in thr t  part of Bnrmah which is 
bonndedon the west by the high range whiol~ divides the Pakokkn 
and Minbn distriota from the Chin Hills, and ou the east by B pal.elle1 
range whioh runs more or lees due north snd south, distant about 30 
milee, and known locally under different nsmes tw the Pontaung 
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Ntvamatsung, Dudwatanng, &c. Latitude 22" formed approximately the 
northern boundary and 20015' the southern. A few speoimens were 
however proonred outside this tract while rnmhingfrom Pakokku, 
the headquarters of the distriot of that name and situated on the 
River Irrawaddy. 

The country within the boundaries described above ie hilly, the 
average height of the eastern range bei~lg ahout 1,500 f q t  while eome 
of the peaks are higher. 

F~mm this range tile country is broken up by a nnmber of smaller 
ranges, esch elightly lower till the foot of tlle western lnnge is wnched. 
Along tlie foot of the eastern slopes of this range there i~ nearly nlwny~ 
a large liver which breaks through the mnge and then turns imme- 
diately due north or sonth a ~ i d  flows in this direotion for some distance 
till it finds s low plaw in the eastern rcm-ge through which i t  oan pass. 
The Maw, Man, Salin and Mon Rivers a1.e all met in this way. The 
western mnge is much higher than those to the eeet. The average 
height beiug about 5,000 to 6,000 feet, while Mount Victoria (the 
highest peak in Burmah, 10,300 feet) is one of the peaks on the range 
withi11 tlie limits. The country i~ Iieavily forested except in the vallep 
of the main streams, where rice is principnlly grown. 

Pakokku, Long. 95"101, h t .  21°18', height 300 feet. The head- 1 
quartet% of tlic district of that name. I t  is situated on the west bank 
of the I~*~.aw;~ddy River and i~ in the r l r y  zone of Upper Bormah. 
Outside the cultivatioh which surrounds the town, the country is 
covered with scrub jungle. 

KanhL~, Long. 95"2', k t .  21°17', height 400 feet. A small 
village on the Pakokku-Pank Road ; eu~~ounding country eorub jungle. 

P a d ,  Long. 94"301, Lat. 21n29', height about 900 feet. A large 
village on the Pakokku-Tiliu cart-road, situated jnat to the east of 
the 5rst Iiigh range met wit11 while marching weat from the Irrawaddy 
River. The Yaw River flows about a mile to the eeet of the village. 
Outside the oultivation there is scrub jungle whioh gradually changes 
to forest na the llills are approached. I t  is on the west edge of the 
&' dry zone " 

Kyin, Long. 94O18', Lat. 21°37', height about 2,000 feet. A 
small village on the Pauk-Tiliu oart-road, situated to the westward of 
the firut high range which ia met with while marching westward from 
the Irrawaddy River. A small area of cultivation surrounds the village ; i 
beyond this is dense forest. 

Ta-hnyin-taung, Long. 94"15', Lat. 21°37', height about 2,500 
feet. A spur ru~ining westwards f~mm the first high range met with 
wliile going west from the Imwaddy. This high range is known locally 
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nnder a nnmber of different names bnt it runs more or less along 
meridian of 94'20'. It is covered with dense forest. 

Tilin, Long. 9A08', Lat. 20"13', height aboat 1,500 feet. A large 
village a t  the foot of the Chin Hills on the right b a ~ ~ k  of the Maw 
River. The cart-rod to GFangaw from P~kokku pasees through 
the vilkge. Ontaide the cnltivation tile country is wvered with dense 
jungle. 

Alan, Long. W017', Lat. 21a18', heigl~t about 1,500 feet. A s m l l  
villageon the Pauk-Pasok art-road, sitnated to the west of the first high 
range met with while going west from the Irmwaddy. The village is 
anrronnded by dense jnngle ontaide the small patoll of cnltivation. 

Podaung, Long. 94'18', Lat. 21°20', height 1,900 -feet. The 
firat high range met with while going west fiom the Imwaddy ; 
on the lower slope8 the forest is principally bamboo, which gradually 
clianges into timber trees (teak, etc.), tw the range rises in height. 

hungehi, Long. 9F10', Let. 21°0', height about 1,000 feet. A 
large village situated at  the foot of the Chin Hills j ~ ~ t  where the Salin 
River breaks tl~mngh. A good deal of rice is cultivated in the valley 
and it wee on the cnltivation that most of the birds were shot here. 

Kanpetlet, Long. 94"0', Lat. 21°14', lleigl~t 7,000 feet. At 
this plaoe on tho slopes of Mount Victoria the' headquarters of the 
Pakokkn Chin Hills are being built. I t  a t  present consists of two or 
thlsee honees, while barlacks for about 60 aepoys are being built. 
Monnt Victoria, the snmmit of which is 10,300 feet, is the l~ighest hill in 
Bnrtuah and is the oulmimting point of tile high range which rolls 
from Manipur southwards more or lem along tlle meridian of 94'. A 
long spnr emanates from the summit rnnning in an oasterly directiol~, 
tmd it is on this spnr that Kanpetlet is situated. In the valleys the 
foreat is very dense, while on tile ~pura  tllcre are large open spota 
covered with grass alternating with t19ots of fairly open fir fore&. 
Birda labelled Monnt Victoria were sl~ot on the way np to Kanpetlet 
from Saw, the village a t  tire foot of the spnr. 

Dudawtaung, Long. 9.h018', Lat. 21°5', height abont 2,000 feet. 
A muge of hilla abont 2,000 feet high rnnning north and sonth, the 
first l~igll one that is met while marching west from the Il~aweddy 
Biver. I t  is covered with fairly dense forest. 

Yitak&taung, Long. 93"58', Lat. 2OQ44', height 5,500 feet. The 
local name of one of the spurs which run eastward flsom the high 
which forme the boundary betweeu Pakokku distriot and tile Chin 
Hille. Near the summit the spurn are bare of trees and wvered with 
grssa In the valleye and on spare below abont 5,000 feet there is dense 
jungle. 
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Nwa?mt4ung, LOUR. 94O18', Lat. 20°4', height abont 2,500 
feet. A local name of t l~e  aame rsnge which to the north is known ae 
Dndawfaung. 

Salin, Long. Ha&', Lat. 20"35', height 250 feet. A large village 
on the Salin River about 10 miles on the west of the I~mwaddy 
River. I t  is in tlre dry zone and onteide the cultivation is sorub jangle. 

SiJBktaya, Long. 94'15', Lat. 20"25', height 2,000 feet. A large 
village situated at the foot of the Chin Hilln oa the bank of the river 
Mon. A large area. of ~nlt~ivation lies to the east of the village, while 
to the westward deuse jungle oomes very close. 

Dulet Ohormg, Long. 94"0', Lat. 20°10', height 300 feet. A river 
which rises- in t l~e  Arakalr Yomas and flows due ~ 0 0 t h  reaol~ing the aee 
between Akyab and Kyankpyn. Tlie anrronuding hills are all densely . 
covered with bamboo jangle. 

Family (lorvidae. 
UEOCIE~A OCCIPITALIS. Red-billed Blue Magpw. 
Two, LanagshB, Jannary 11 tlr, 1902 ; one, Kyin Village, November 

30th, 1901. 
I)ENDUOCI.TTA RUFA. Indian Tree-pie. 
Oue, LanngshC, Jannary 12th, 1902 ; one, Man, December 'Uth, 

1901. 
CRYPSIRB~NA CFCULLATA. Hwded bcke6-fai led Magpie. 
One, SidSkbya, February l.Lth, 1902. 
UAERULUY OA'PESI. Indo-Chheue Jay. 
Oue, Kanpetlet, January 3rd, 1902. 

i 
PABUS PALUIITKIS. Marelr- !.&t. 
One, Kanpetlet, Jlrr~ua~y lkth, 1902. 
This specimen undoubtedly belongs to one of the rrrces of 

P. palusttie. The dimensions are rather large, the lengtl~ being 4.9 
inchee, wing 2'5, tail a.1, bill from gape -4, and shank nearly -6. T h e  
colonr above is olive grey, or drab; below a dirty drab-white. The  
cap and nape are glossy blaok, and the sides of head and neck pnre 
wbite ; the tbroat black with white tips to the feathers. The bill and I 

feet are greyish black in the akin. 
['L'he specimen agrres perfedly with some Cbineee epeoimene of 

P. pahstrie, recently procul-ed by Captain Walton, I.M.S.] i 
k'amily Qrateropodidae. 

OARRULAX LEUCOLOPHU~, Himalayat, White-Orated Laughing-Thwh. 
Two, Leangah6, January 12th, 1902. 
OARRULAX I~ECTORALIS. Black-gorgtrted Laughitbg-Thrush. 1 
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One, Dndawtsung, Deaember 26th, 1901 ; one, LaungshB, January 
Ilth, 1902. The latter 11aa t l ~ e  under-surface buff throughout up to 
tlre chiu. Botlr I~ave the light tips to the tail-feathers pure white. 

GABRULAX MonrLlctsR. Necklaced Latcglring-Thrt~h. 
One, Ta-hnyin-taung, Deoember loth, 1901. 
The ear-coverts of this bird are entirely black; tip8 of tail pure 

wlrite. 
BABAX LANCEOLATUS. P2re Duaid'e Streaked Babbler. 
One, Kanpetlet, January 4th, 1902. 
As this bird doea not seem to be well known, I give a description 

of the specimen. Leugth about l l f  inchee ; wing 3l.8 ; tail 5 ; bill from 
gape 1.1 ; shank s t  front 1%. 

Plumage striated, with the exception of the visible parts of the 
wings and tail, which are plain olive, aa also the upper tail-aoverts. 
Centres of the feathers above blaokish, shading into cheetnut on each 
side, with the outsidea edged on the neck with creamy white and on 
the back with olive. Lores, ear-coverts, aud eye-brow, white slightly 
mixed with blaok; a strong black moustache running into a mottled 
black-and-white patoll bellind t l ~ e  ear-coverts. Under-surface creamy 
white streaked with black, the black  st^-oaks getting fiuer upwards atld 
fnding out on the throat, and becoming bordered with chestnut on the 
ficlllke; lower tail-coverta plain buff. 

From the desct-iptions aud figures of David aud Oustalet (Oiseaux de 
Chine) J. Verxeanx (Nouv. Arch. du Museum, Bull. VII, 1871) and Dr. 
R. B. Sllarpe (B.M. Cat. Birds, Vol. VII.), B t t h  lunceulatua would 
appear to have a uuiformly chestnut head, tile dorsal plumage edged 
with grey, not olive, and the ventral surface less striated than in our 
h id ,  in which also the tarsi seem considembly shorter. 

At the same time, without speoimens for comparison, 1 do not like 
to regard the present bird aa deserving of specific distinction ; if i t  be 
so I wonld propoee the name of Babax woodi for it. 

TROCB ALOPTDBUM EBITHBOLIY A. Hum'e Laughitlg-Thrzrsk. 
Two, YinkwBtaung, January loth, 1902 ; oue, same locality, January 

20th, 1902. 
T R ~ ~ E A L O P ~ E B U M  VIBQATUM. Manipur Striated Lazqhing-Thrwh. 
One, Kanpetlet, January 31d, 1902 ; one, Kanpetlet, January 4th, 

1902. 
ARGYA QULABIS. White.throated Babbler. 
Two, Pakokkn, November N t h ,  1901. 
MPIOPHONEU~ TEYMINCKII. Hil)daya~b WhietLiy-Th~h. 
One, Yiukwatanng, Jaunary 'l7th, 1902. 
LIOIJTILA ORACILI~. Grey 8ibicr. 
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One, Yinkw&tanng, January 18th, 1902; two, Jnnnary 27th, 1902 ; 

one withont date 01- loariity. 
AEQITH~NA TIPEIA. Conlwlon Iora. 
One, Pnkokk~i, November Blst, 1901 ; one, Pank, November 27th, 

1901 ; one no date or locality. 
CHLOROPSIS AUBIPBON8. Qoki-fronted O ~ o p 8 b .  
One, 'Fa-hnyin-tauug, November 8th, 1901; one, same locality, 

December 2ud, 1901 ; one, Ramo locality, December 10th ; one, Man, 
December l4hh ; one, same local it,^, December 20th; one, mme 
locality, December 24tll; one, Dudawtnnng, January 7th, 1902. 

CHLOROPSIS CHLOROCCPEALA. Bt~imne~e C'hlorqpeis. 
One, Ta-hnyi~l-tauug, no  date ; one, same locality, December 316, 

1901. 
HYPBIPETBB PSABOIDES. Himalayan Black Btdbul. 
One, Yiakwhtanng, January 29th, 1902. 
Hem~xus MACLELLANDI. Bufow-bellied Bdbul, 
One, YinkwZ?tanng, November 2nd, 1901; two, same locality, 

~ 8 k u a . r ~  lath,  1 w 2 ;  One, same k d i t y ,  J a n n ~ r y  19th;  one, same 
locality, January B7tb ; one, same locality, no date available. 

A~cuen8 s,rslr.rus. Btriated Qreen llrclbul. 
One, YinkwBbnng, Ja11nal.y YOtb, 1902. 
Mor,pas*res B U R M A N I C O S ~  Bt~nntwe Red-crwted Bulbul. 
Or~e, Tilin, Deoeruber 12t.h, 1901. 
XANTEIXUS YLAVUSCENs. Blyth'8 B ~ l b f l l .  
0110 Kanpetlet, Jnnuary 4lh, 1901. 
OTOCOXPSA PLAVIVENTRIS. Black-c~e~ted Yellow Brclbul. 
One, 110 d a h ;  one, Ta-11nyin-tanng, Docembr 3rd, 1901 ; one, same 

locality, December 6th. 

SITTA HIMALAYEN~IS. White-tailed Nuthatch. 
One, Yinkwhtanny, January 20th, 1902. 
S I T ~ A  NAQA ENSIS. Amten's Nuthatch. 
One, Kanpetlet, January 4th, 1902. 
SITTA FRONTALI8. velvet- fronted Blue hthalch.  
Two, ?a-llnyin-hung, December 7th, 1901 ; one, Man, D m m b e r  

25th. 

Family Dicruridm. 
DICRURES ATEK. Bkck Drongo. 
One, Pakokkn, November Brd,  1901 ; a decidedly small epecimet~. 
Drcaonos CINERACBUS. Qrey Drorigo. 



1902.1 H. Wood and F. Finn-Birdn from Umcr Bwmah. 127 

One, Ta-hnyin-tanng, Deoernber 8th, 1901. 
BHRINQA aeulptm. Lesser. Racket-tailed Drongo. 
One, Ta-hnyin-trung, Deaember 8th ; one, Reme locality, 

Deoember 10tlt. 
D ~ ~ ~ E M C B D R  PARADISEUS. Larger &&st-tailed Drengo. 
One, Ta-hnyin-hung, Deoember 5th, 1901 ; one, IIO locality. 

LANIUB COLLURIOIDES. Bulm~sa Slrrike. 
One, P~kokkn ,  November lgth, 190 1 ; one, Yinkwetanng, Febimary 

2nd, 1902. The first apeaimen h w  the two outer pnirs of tail-fenthere 
white wit11 blrok ehafts, and the next pair white with a long black patoh 
on the inner web, the r e ~ t  being blaok tipped with white; tile nnder- 
parts are also very pale, creamy white in fnct. The dimeneione are 
also emallel. than thoee given in the Ftgnnn of British Iqadin, Vol. I, 
p. 463. The crow11 and nrpe are dark ashy, and the forehed and lores 
blaok. The second has the tnil normnlly colonred, and pale fulronu 
under-parte. 

TEPBBODORNI~ PELVICUS. Np1 Wwd-shrike. 
One, Tahnyin-hung, December, 1901. 
PERICROCOTU~ PRATERCULUB. Bto'wtese 8carZed Niniaet. 

- One, Ta-hnyin-tanng, November 4tl1, 1901 ; two, snme locality 
December 4th ; one, Pank, November 27th, 1901 ; one, Mt. Victoria, 
December 80th ; one, Kanpetlet, January 4tl1,1902. 

P ~ ~ r c e o c o ~ u e  BBEVIROBTRIB. Short-billed Minivet . 
One, no locality or date ; one, Kanpetlet, Jannnry 4th, 1902. 
PER~CROCOTUS PEREQRINVS. S9)iall Minivet. 
Three, Mrn, December 22ud, 1901 ; one, Pnnk-Tilin R o d ,  Norember . 

29th, 1901. 

Family Oriolidae. 

ORIOLUS TENUIROBTRr8. B u r w e  Black-napeti Oriok. 
One, Pank, Novenlher Wth, 1901. 
ORIOLUS HEI.ANOCEPHALUB. Indian Black-heuded Oriole. 
One, Ta-huyin-tann~, December 4th, 1901 ; one, eame locrrlity, 

Decternber 8th ; one, Prkokkn, 22nd November ; one, Tmkeoh, February 
9th, 1W2; one, Man, December 22nd, 1901 ; one, Dndamtanng, 
January  7th, 1901. 

Family S t d b .  
ORICULIP~~A BURMANICA. .Terdon'e My&. 
One, Pakokkn, November 20th, 1901 ; one, no date. 
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The birds referred to Btrrrnia mmorico2ta in J. A.  S. B. 1900, pt. XI. 
p. 116 are, 1 find, o f .  this apeoies ;' a t  least the four specimens kindly 
preeeated by Colonel Bingham to the Mueeum belong to it. 

Family Mnwioapidm. 
CYOKHIB RUBRCULOIDES. Bhce-throated Flycatcher. 
One, Ta-hngin-hng, Deoember 2nd, 1901 ; one, Pontaun~, F e h r u q  

2nd, 1902. - 
CULICICAI~A CLYLONENSIS. Grey-headed Flycnleher. 
One, Ta-hnjin-hung, December 8th, 1901. 
R a l ~ r ~ o R n  ALBIPR0NTAT.L TVltitr-!wowed Fnfrtnil Flycntrltm. 
One, Pnkokku, November 20t 11, 1901. 

Family Turdidm. 
PRATINCOLA CAPRATA. C O ~ ~  Pied Bu~h-ckhat. 
Three, Pakokku, November 19th, 20th and 'Llst, respectively ; one, 

Lannph4, January 12th, 190'2. 
All have the black plumage fringed throughout wit11 fulvona, 

except the bird killed oa November 21st, which shows no such edgings 
a t  all exoept a few barely pel*ceptible spehks on the belly. 

Co~svcaos SAULARIS. Magpie-Robin. 
One, Pakokku, November 21st, 1901. 
This is by plumage a female, and l~as  the fulvous p r ~ t ~  of the 

under-surface finely cross-barred with a ligl~ter shade. 
PETROPH~LA ERYTEROQASTliA. nlrie-headed &ck-Thrruh. 
One, Kanpetlet, January 8rd, 1902 ; two, aame locality, following 

n89. 
PETROPHILA SOLITARIA. Eaterr& Blue Rock-Thrrrsh. 
One, Pakokkn, Novembe~. l l th ,  1901. 
Not typical, but only showing a little chestnut on the under- 

tail coverts. 
PETKOPHILA CYANUS. Wmtern Blue Rock-Tlrrl~sh. 
One, Dndawtaung, January Oth, 1902; one, Lnung~hP, Ja~lnnry 

I l th  ; one, Nwarnat.auug, February 2nd, 1902. The lnst s l ~ o m ~  one red 
under-tail covert,. 

O U E ~ ~ I N C L A  DAUMA. Small-billed Mountain-Tl~~rrsh. 
One, Dndawtaung, January 8th, 1902. 

Farnily Ringillidea. 
PASSER FLAVEOLUS. Pegu Hwe-Sparrow. 
One, Pakokku, November Blet, 1901 ; one, aame locrality, Noyem. 

ber 23rd. 
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Family 108Ctmdae.  
ABACRNECHTHRA ASIA~ICA.  Ptrrpb fltc~a-bird. ' 

Oae, Salin, Pebmary 4th, 1902. ' . . 

G E C I N ~ B  OCCIPITALIB. Bkck-naped &een Woodpecker. 
' One, Pakokkn, November 19tl1, 1901; one, Man, Decembe1;24th. 

HYPOPICUB HYPERY'PHRUR. Ruj0ti.s-bellied Pied Woodpsekw. 
One, Kanpetlet., January 4th, 1902. 
~ Y N ~ I P I C U ~  CANICAPILLUS. ~urmeee Pigmy Woodpeoker. 
One, Ta-hnyin-taung, December 41th~ 1901; one, eame looality, 

Deoember 7th; one, Dndawtaung, Jahnary 7th, 1902. 
Tror IHOBEI. Hi~natuyan Oolden-backed Threatoed WooocEpeoker. 
Two, Ta-hnyin-hung, killed on Deoember 5th and 7th, respeotively. 

Both have the rudimentary hallux previously deaoribed by me ae 
cltarsoteristio of this epeoiee. (J. A. S. B. 1899, pt. 11. p. 242). 

C H R ~ S O C O L A P T ~ ~ ~  GUTTICRISTATUB. Tickell's Golden-backed Woodpecket. 
One, Ta-l~nyin-hung, December 11 th, 1901. 
Tilie specimen, a male by plumage, has the red of the ramp running 

right np to the ehqnlders, but shows none on the wings or soapnlam. 

Family Oapitonidae. 
TH~REICEBYX LIREATUI. LCzeated Barbet, 
Three, Ta-hnyin-tunng, December 2od, 4th and 5th, reepeotively ; 

olie, Pontaung, December 21st. 
CYANOPB ABIATICA. 'Blue-throated Barbet. 
One, Ta-hug in-taang, Decetnber 4th, 1901. 

. . 
COEACIAS AFPlNIe. B u w e  Roller. A 

One, Pakokkn, November 20tha 1901 ; two, Lanqgsh6, Jan- 12th, 
1002 ; one, Man, December 26th, 1901. . s 

MSROPS VIBIDIB. Common Indian Bee-eater. 
One, Pakokkn, Noveulber 20th, 1901 ; one, no dab, 
Both very rnfons on head, nape and upper back. . , 

C ~ R Y L E  vnalr. Indian Pied .Kin&htw. 
One, Pakokkn-Pagan Rond, November 26th, 1901.. 

J. 11. 17 
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HALCYON BXYRNENBIS. mite-bre&ed Pin&Aer. . 
One, Pakokkn, November 20th, 1901 ; one, Ksnhla, Noramber 21at ; 

one, Lanngehd, Jan- lath, 1902. . 

Family Bncerotib. 
A a r ~ ~ ~ ~ c o c s r r o s  ALBIBOSTRIB. Indo-Burme66 P b d  HombiU. 
One, Dalet Chonng, February 27th, 1902. A small speoimen, bnb 

rather over the meeenramente given in the Fauna of Bn'twh India for 
the smaller raae of this species. 

Family Upnpib. 
UPUPA INDICA. Indian Hoope. 
One, Ta-hnyin;tanng, December 6th, 1901. 

Family (Indidm. 
RHOWDYTEB TBIBTIB. Large then-bilkxi Malkoha. 
Two, Kyin village, November 30th, 1901 ; two, of which tlie data 

are illegible, all the specimens being very greasy, and mostly unfit to 
keep. A11 posseee eyelashes, although the p n n s  ia etated (F.B.I. 
Birds, VoL 111, p. 280), to want these. 

CENTROPUB BLNERBlS. Oomnwn O O W ~  O? &OW-phafmt. 
One, Man, December 6th, 1901. 

Family Paittaoib. 
- PALEOBNIB TOBQUATUS. he-r inged Paroqwt. 

One, Pakokkn, November 22nd, 1901; one, Peuk-Tilin Road, 
November 29th. 

* 

PALRORNI~ FASaIATUS. &d-btelUtBd PaT0qi(6tt 
One, Pakokkn, November 21et, 1901. . - 

Family Bsionib. . 
3 .  

A m  rts~ara. . Spotted Owlet. 
One, Pakokkn, Novembor 19th, 1901. , - 

SPILOBNIS CHEELA. OreuieH Bqent-Eagle.  
A pair of feet with a few feathers attached cleal-ly belong to t.h& 

rpeoies. 
BUTABTUR TEESA. White-eyed Buzmrcl-Eaglo. 
One, Pakokkn-'Pank; November 26tl1, 1901. 
HALIASTUB INDUE. Uruhminy Kite. 
One, PakokJzn,:November. 22nd, 1901. I 
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Fuao  Juaezrt. The Laggar F h .  
One, Pakokku, November 22nd, 1901. 
A beautiful adult example of thia epeciea, 
TIIWUNCULU~ ALAUDABIU~. Kbdh.eL 
One epeoimen without data. 
MICWHIEUX EUTOLMUS. Iled-legged Fahnet. 
One, Ta-hnyin-taung, Deoember 9th, 1901. 

Family Phanianidae. 
P m a u ~ u a  aoarra. Mrs. Hume's Phearant. 
One apeoimen obtained at  Kenpetlet, January 2nd, 1902. Thie in 

by plumage a male, arid is of the typical Manipur form with ahEblne 
rump-feathers narrowly edged ~ n d  barred with white. Only Lhe front 
of the neck, however, ie eteely-black, the sidea and baok of the neok 
being steely-grey, contrasting wit11 the aolour of the throat wd b ~ ~ t w t .  

GC~~aano ep. ? 
One female epeoimen obtained at  YinkwAtamg on February 211d 

1902, moat c lwly  agreea with Mr. Oatea' description of what Be call$ 
(Manual of the QameBirds of India, Vol. 1, p. 365,) the NorUl-Amkpp 
8ilver Pheaeant ; but i t  liaa the two centre paire of tail feathere f beet 
nut with dark brown penoillings, the met b e i ~ ~ g  black with ohestnat 
penoillinga progreaaively diminishing to the outermoat foethers. 

ABBOBICOLA INTBBMBDIA. Awakan Hill Partridge. 
One, YinkwBtaang, Jan- 27th, 1901. 

Family (Jhwadriida. . v 

HOPLOPTEBU~ VENTRALIB. Indian Spur-winged Lapwing. 
One, Kanhla, November 24tb, 1901. 
AEQIALITI~ DueIA. Little Ringed Plover. 
One, Pakokkn, November l l th ,  1901. 
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XI.--Notes on Animate observed at the Alipore Zoolugical Barden, No. 2. 
A brief note on the " Doctrine of  Telegony " with reference to fack 
o b m e d  in the Zoologid Gardens, 0alcutta.-By BAI E. B. SUYAL, 
BAHADUB, Superintendent. 

[Beoeived April 29th. Bead M a y  7th, 1802.1 

The doctrine of telegony aa it is understood in Europe and 
Australia is practically unknown in India. 

There is a vagne notion among some of tlle cattle-breeders, ape -  
ciallr in pwta of Bengal and Bebar, that when firet covered, a heifer 
ought to have a high-olaas bnll for ite mate. 

Be that as it may, no soientifio experiments, as far ae I am aware 
have ever been nnde~.talcen in India to test the correotneee or otherwise 
of the doctrine to which I have alluded. 

I have ventnred to b~illg tlie following facts to the notice of the 
Sooiety, not so mnoh for the sake of throwing any light on the subject, 
especially aa Professor Cossar Ewart has a l l a y ,  after a series of careful 
erpetimenbs, proved that there is no equine telegony, bnt as they 
were the resulte of experiments in which a most interesting speoiea of 
wild eattle was concerned. 

I n  1898 .the Zoological Gardens, Calcutta, oame in possession of a 
small Ilerd of Bantenga (Bos sondaicus Muller and Schleg.) a species of 
wild cattle which mostly inhabit the plains of Burma and the Malay 
Peninenla and the ielande of Borneo, Jnva, and Bali. One of the heifers 
waa covered by an ordinary country male, which, though not a Brahmin 
bull as i t  is ordinarily understood in India, waa a sturdy young bnll of 
a very superior charader. The offspring of this pairing waa a healthy 
brindled male a l f ,  which already promises to be a fine bnll. The I 

opportunity which this ocourrence presented of examining the theory of 
telegony by fnther experimenta wae duly taken advantage of, and the 
dam of the brindled calf mns mated, in proper time, with a healthy 
bull of ite own species. The offspring of this union was a pure bred 
Banteng calf without ally trnces of the previons etrain. Tl~e  same cow. 
has hnd a second pure-bred calf lately. 
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XI1.-Noteon a d i s p k d  point in tire Life-Histoy of Helopeltis theivora . 
-By HABOLD H. MABB, B.Sc. 

[Beoeived April 80th ; Read Mny 7th 1908.1 

ba ie well known, Helop&tis tlivora,-the " Tea Bug of haam" aa 
i t  was called by Mr. Wood-Meson, the " Mosquito Blight" as it ia gen- 
erally termed-is the most alarming pest which haa yet appeared on tee 
cultivated in India. I t  cansee the more disquietude aa i t  tende to 
increase aa years go by,-fluotuating m r d i o g  to season, but generally 
i~~creasing, and invading new areas. During l901, which waa a parti- 
cularly bad year in almost all districte snbjwt to the pest, a very 
moderate estimate gives seven lakhs of rupees es the nett loss to the 
Indian Tea Industry from this oanse alone. 

Though we have a knowledge, thanks to Peal,, Wood-Mason,+ Dud- 
geon,$ Watts and Qreen,T of the general life-history of the insect from 
the egg to the adult stage, yet there remain several poiute whioh have 
been very obsonre. Of these the most important is the question ss to 
what becomes of the insect during the time when i t  apparently die- 
appesrs from the tea bush. So complete is this disappearance, as a rule, 
that most planters living in affected districts in North-East India have 
hardly ever seen a single insect dnring January, February and March. 
Mr. Dudgeon has suggested that i t  hibernates in the ground, but offem 
no evidence for his position, and declares frankly that he had not been 
able to verify his conjeotnl-e. I t  has also been supposed that hiber- 
nation takes place in water and swamps, but again, not a sorap of 
evidence iu favour of the view exiete, and the same may be said of the 
very general idea among tea planters that in the oold weather the 
Helip1Cie go& on to varione jungle trees. 

With a view of aaqniring information on t l~ is  point, I have spent 
a d d e r a b l e  time in Jannary, February and March of the present year 
in two of the distride most affected by the pest-the Darjeeling-Terai, 
and Cachar-at a period when the insect waa supposed to be hibernating. 
A.a a r d t  I have oome to oonclasions of which the following L 
8 9~m1m-y. - .  

The Hebpeltie theivma can be found on the tea bnsh in ev'ery stage 
01 development during every period of the yeat-. The cold weather 

Tea Cyolopedin, 1881. 
t The Ten Bug of Aeaern, 1884. 
f Indian Mumum Notee. Vol. 111 pp. 93-38. 
Q The Peets and Blighta of the Ten Plant 1888. 
q Boyd Botanio Qnrdene, Ceylon. Cironler, No. 21 (1st Series), 1901. 
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kills off the bulk of the mature insecta and praotically all the larvls, 
but a t  all timee sufficient remain to carry on the pest to the next 
season, and in addition the bushes are full of eggs. Theae latter were 
fonnd not only in the usual position on the young ahect, but also a t  a 
much lower part of the b u l l  than hse previously been uotioed, embedded 
i t1  the  usual fashion in the midrib of the large mature leaves. The 
larvae were found on 11th January in small numbers on unpruued and 
sl~eltered hushes, then forming about 2+ per cent. of the total number 
of inaecta caught. By 12th February, however, a very different pro- 
portion of adults and larvae were obtained, and now instead of 2+ per 
cent. the larvae formed 80 per cent. of the total catch. Tbis proportion 
\vaa ~pproximately kept up dnring several weeks from that date. The 
difficulty in obtaining evidence of their presence a t  this time i a  due t o  
their attacking almost entirely the slightly shaded young le~ves,  the snr- 

. face growth being rarely injured ill the early p w t  of the pear. 
Tlle insect could, further, not be fonnd on any jungle plant a t  th is  

time. Though jungle of very miscellaneous charaoter was system 
aticslly marolled both by myself and by the children who are regularly 
catching the iusect, and who are extremely expert a t  the work, not a 
sil~gle one was discovered i l l  any form. 

It appears, therefol-e, evident that there is, from present knowledge, 
no need to assume a hibernating stage a t  all for Helopeltis theivwa, and 
that the insects remain and can be found in every stage of growth from 
tile egg to the mature female full of eggs, iu tile tea-busl~, a t  all times of 
the year. Whether tlre egg fonnd low down in the bush, as described 
above, m n  be considered as a special hibernating egg, I can hardly my, bnt 
tilere certainly was no difference in structure or i n  method of deposition 
from that nsnsl during the regular season. Inasmuch, then, as there ie 
absolutely no evidence of the cold westher being passed by the insect 
in the soil, in water, or on other trees, and furthermore, as careful 
observation can always detect the insects and their eggs on fea bushes 
in affected districts, there is no need to imagine any hibernation stage 
a t  a11 in  India, and beyond a oertrtin retardation in development due to 
the reduced temperature, the reproduction of the insect may be con- 
sidered to  take plaoe in a similar manner throughout the year, end to 
be carried out on the tea bush iteelf during the whole period. 

These observations have a practical interest, nnd may lead to a 
sonnd method of attempting to deal with the pest, and experiments in 
this direotion are now in progresa. 
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X1II.-On a pair of Abnormal Dee* Horn.-By F. E'rmi, B.A., F.Z.S., 
Deputy Superintendant, Indian Mu8eum. 

[Received May B t h i  B e d  June Bth, 1808.1 

I am indebted to ~ i e  Highness the Maharajah of Coooh Behar, 
rind to Mr. David Ezra (who proanred me the loan of them) for the 
opportunity of exhibiting the very remarkable pair of antlers figured 
below. 

Aa will be seen they reaemble those of the Sambhar ( a m u s  
unicokw) in general appearance and in their rough and deeply furrowed 
sarfaoe; hut the terminations are mnch more branched than is nsnal 
in thh  species, which has only two terminal tines. In  tlie present 
specimen there are no l e a  than five terminal points, and the two horns 
are not a t  all alike, the branch representing the longer terminal tine 
in the normal horn being palmate or flattened in the left horn of this 
pair. (See figure on page 135.) 

The number of points in this specimen no doubt 'saoounts for the 
slatement that waa made to me by Mr. Ezra, that the animal which 
bore the horns was a hybrid between the Sambhar and the Barasingh 
( C m m  duwucsli). Bnt in the absence of any information as to the 
appearance of the rest of this stag's body, I am inclined to put the 
specimen down aa an abnormal Sambhar, some Sambhar horns in the 
collectiotl exhibited in the Mammal Gallery also showing supernu- 
merary points, though not to this extent. A very 6ne head in t l ~ e  
Asiatic Society's oollection, alluded to by Mr. W. L. Ealater in his 

. 

pamphlet " N o h  on Indian Horned Game," haa nine points, both 
terminal tines of the right horn and the anterior or outer terminal tine 
of the left, being bifaroated. 

Another has a third terminal tine on the right horn, dinmted down- 
werdr, aud backwards. 

A third haa a snag to the brow tine of the right horn, the terminal 
tinee of the beam of which are very small. 

A fourth haa three small snags a t  the base of the beam of the right 
born, and a small accessory snag on the large outer terminal tine of the 
left. 

It is noteworthy that in all these cases the excess of points affects 
the right 11wn ; but in otie epeoimen, tlte single extra point, a very 
emall one, k on the iuner terminal tine of the left. 
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Mr. Ezra informs me that the present animal was killed in the 
Meherajah's territories eix yeem ago. 

X1V.-Notes on Animals observed at the Alipre ZoobgicuZ Qcrrden. No. 111. 
Melanic rpecimms of Oommon Palnt 8qzcim2 (Scilllpa palmamm, 
Linn.)-By Rar R. B. SAHYLL BAHADUR, duperintendent, AZipora 
Zoological Qarden. 

Squirrels, it is well known, are subject to p e a t  diversity in eke, . 
form and oolonr. The upper surface of the body of the large Indian 
sq&rel (8eiurus indicus, Erxl.) is usually of a maroon red colonr, but 
darker, almost black individuals with thicker coats are not uncommon. 
Apart from their seaeonal dimorphism, no two specimens of the Sciurus 
bicolor of Sparrmann are alike ; and i t  is no wonder that the speoiee 
proved a puzzle to Desmarest, Hornfield, Is. Geoff. St. Hilaire, and other 
natnrelista of claseic repute, each of whom described it under a differ- 
ent name. Palm Squirrels (Bciurus palmarum, Linn.) so common 
and abundant in Bengal, North-Western Provinces, the Pnnjab, and 
Central India, are also remarkable for great diversity of form and oolour, 
and this tendency to variation in colonr, which is eo characteristic of 
the genns, hm led, in the case of the Palm squirrels, to an increaee 
in the deposition of pigment, resulting in the production of a definite 
melanio form. 

Melanism as a common colonr phenomenon ie well known to 
natnraliste, but as far as I remember, I heve seen no case of oomplete 
melanism in equirrela recorded in the literature of the genus, and I 
have therefore ventured to exhibit to the Society a melanio speoimen 
of a Palm squirrel which lately came nhder my observation. Tbe 
following notee sent to me by Haji Mahammud Mnstapha Khan of 
Aligarh, the donor of the animals, will, I hope, be found interesting : 

&&Borne time in December leet [1901], so far as I can recolleot, my 
bearer came to me in Aligarh and said he had seen four or five blwk 
squirrels in the jungle at  Bnrhegaon. B u r h e p n  is the headqnar- 
ter village of my estate, in Taheil Atradi in this district, and lie6 
about 29 miles east from A l i p h .  I told him to try and catoh them, 
and explained to him how best to do i t  by the usual basket snare. 
About a fortnight later, when I had gone to stay for a time a t  Bnrhe- 
gaon, he brought one of the squirrels to me. A couple of weeke after 
that  he brooght a second one. So far as I can judge they seem to be 
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a male and a female. There was a third, he told me, which eluded 
capture on the second occasion. They seemed to me u n c o m m o ~  and 
remembering to have beard, a t  a District Board Meeting, that the 
Secretary of the Zoological Gardens a t  Alipnr wouldJe glad of help 
in procuring interesting additions to his family, I mentioned the matter 
to Mr. Bi~wnrigg, then Collector of the District. I have always taken 
an interest in animals, but had never seen any black sqnirrels like these 
before. I am told that there are still, perhaps, three or four more a t  
large in the jungle where this pair came from, but they are now very 
wild, and do not allow any one to approach-them. I am also informed, 
by,  those who have seen them, that these blaok squke ls  live apart by 

, themselves on separate trees, and do not associate with their less distin- 
guished grey-mantled brethren. Tho boycott is probably mutual. I 
have no reason to think that they came to Bmhegaon from any outside 
source. So far as I can see they are a freak of nature." 

It monld be interesting to observe otl~er forms r,f animal life in 
the jungle in which these melanic squirrels mere found, and to note 
whether there is any preponderance of black in them also. The fnct, 
if proved in the affirmative, will give additional support to the theory 
of colour change induced by environmental causes. 

This is, however, not the f i a t  time that melanic squirrels are  
exhibited in the Calcutta Zoological Garden. I11 1877, a couple of 
them were obtained from Assam, and lived for about a year. 
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On T i i h l  Periodicity i l b  tha Earthquakes of Assam,-By R. I) .  OLDEAM, 
8~ptWinte?bdent, Qsological Burvy of India. 

(Communicated by permiamon of the Direotor of the Gleologioal Bnrvey of 
Indi) .  [Received July Zlet, Read Angost 6th, 1802.1 

Ever since earthquakes were first studied there have been repeated 
and persistent attempta to trace the action of the sun, the moon, and 
the planets in producing them, or a t  the least in influenoing their rela- 
tive frequency. Mallet, from the discussion of his great earthquake 
catalogue 1, found that there was a marked periodicity, which oansed 
earthquakes to have a maximum frequency towards the end of each 
century, with a minor, but nearly as great, maximum a little before the 
middle ; and, more recently, Dr. A: Cancani has remarked a similarpecu- 
liarity in the earthquakes of Italy.( Periods of this length, however, 
have no direot and obvious connection with the movements of the  
heavenly bodies, and more interest attaches to variations of shorter 
periods. Perrey, and following him Mallet,B believed that they had de- 
tected such variations, and that the frequency of earthquakes showed 
a relation to the distance of the sun and the moon from the earth, and to 
their relative positions in the heavens, a t  the syzygies and quadratnres. 
As a result of this careful investigation i t  had been generally accepted 
that  earthquakes were more frequent during winter than i n  summer 
and during tho night than during the day. 

In  1889 the subject was again attacked by M. F. debfontessns de 
B a l l ~ r e , ~  who started by preparing a mtalogne of 45,000 earthquakes. 
From this he proceeded to discuss the diurnal periodicity, and found 
that  though each individual list and record showed a distinct periodicity, 
there was no agreement among them and that the larger the number 
of shocka taken the more uniform became the resulting dietribution of 
earthquakes throughont the day and night. In  a subsequent paper 6 

he  applied the same treatment to the seasonal periodicity with a similar 
result and came to the conclusion that there was no real variation in 
the frequency of earthqunkes, which he regarded as a purely geolog- 
ical phenomenon, unaffected by either astronomical or meteorological 
influences. 

About the same time Dr. Davison began his investigation of 

1 Rep. Brit. Ass, xxviiii, (1858). 
s Boll. Soo. Sismol. Ital. vii, 206-200 (1901). 
8 Brit. Am. Bep., xxviii, (1868). 
4 Arohivee dee Soiencee Physiqnes et Natnrelles, 3. Ser., xxii, 409, (1889). 
b Amhivos des Soienoea Physiques et Natnrelles, 3. Ser., u v ,  504, (1891). 
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earthquake frequenoy, and in a laborious paper,' on the annual and semi- 
annual periodicity of earthqnakee, came to the conclnsion that, treating 
each region separately, there was a d9tinct variation in freqnenoy, which 
was in excess of that which might be expected if the occurrence of 
earthquakes wes in no way oonnected with the seasons. 

From this brief review i t  will be seen that the question, of whether 
earthquakes are a t  all affected by extra-terrestrial influences, k at present 
an open one, and for this reason I made every effort, after the great 
earfbquake of 1897, to obtain the fullest possible record of the extreme- 
ly numerons aEter-shocks, thinking that if there was any external muse 
a t  work i t  should be especially easy to trace a t  a time when, and in a 
region where, the earth's crnst was evidently in an extremely unstable 
oondition. The dieonasion of these records ia not complete but in the 
case of one of them i t  haa been completed, so far aa one particular phase 
of the frequenoy is concerned, and the results obtained appear to be of 
sn5oient interest to jnstify some notice of them. 

In  July of 1897, Mr. T. D. L~Touche, who waa then in Shillong 
reporting on the results of the earthquake, construoted a seismograph 
on the duplex pendulum system, which was set np by the Executive 
Engineer, and from which continuous recorde have been taken ever 
since. The instrument, like all seismographs, ia far from a perfeot one, 
i t  does not record many shocks which can be distinctly felt, and i t  do- 
not record the time, yet the records are of great value. In the first place 
we know that every shock recorded rttained a certain etandard of range 
of motion of the wave particle and of violence, if such a word may be 

x 
applied to what in many cases are merely slight shocks, and that all the 
shocks exceeding this standard are recorded. The absence of automatio 
time record is more serions, but as the time of the shock wrts, in every 
case, recorded by the observer we may take it that there is no very serioue 
error or omission in this respect. Every shock recorded represents one 
a t  approximately the time given, and the only cause likelp to affect 
the periodicity is a possible error in the case of the night shocks: i t  
iu poseible that the instrument may a t  times have registered a shock 
while the observer was asleep, and the reoord afterwards referred to 
one, felt when he was awake, whioh did not afEect the instrnment. The 
nncerteinty due to this canse is, however, slight, as the gentlest shook 
registered by the instrument is sdiciently strong to usually awake - 
(I sleeper. 

From thia instrument we have rpeived records from August 1897, 
but those discussed as yet only extend to the end of 1901 ; so far 
they have only been examined with a view to the hourly variation in 

1 Phil. Trene. olxxxiv, A, 1107 (1893). 
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frequency, snd instead of oontenting myself with a mere m r d  of the 
relative frequeioy of the earthquakes, as has usually been done in the 
pmt, I have made an attempt to see whether there is any tram of extra- 
tarreatrial inftuenm in this frequenoy. 

As pointed eut by me in a short note publiehed in 1901' any effect 
which the attraction of the sun and the moon may have, will be most 
effectively, if not solely,exerted by the Tide-produoingfow they set up, 
and that, to trace the effect of these, it is not aufiaient to merely tabu- 
late earthquakes by the hours in which they m a r .  The time a t  which 
the tide-producing forcee reach their maximum depende on the deolination 
of the snn and the moon, that is to my it: is subject to aeseonal vari- 
ationa, and to determine whether these forces have any infinsnoe i t  ie 
nmmary to olaeeify the records, tuxording to the poeition of the sun or 
moon with reference to the equator, and then examine the frequency 
to eee whether there is any variation which can be oorrelated with the 
tidal forcea. 

11.-STATEMENT OF TEE PROBLEM. 
There is neither e w e  nor occasion to mpi tu l a t e  what is known 

of the theory of the tides, but a brief aooount of the form of the tide- 
producing influenoe of the rtttraation of the sun and the moon ia deeirable, 
tha t  the nature of the effect to be looked for may bo clearly understood, 
and the review will be simplified by the fact that we need not consider 
t he  theory of the tidea themselves, but merely of the stresses to which they 
owe their origin. Omitting all reference to the why, i t  will be sufficient 
to point out that the effect of the attraction of a satellite-and in this 
connection the sun ia regarded aa a entellite equally with the moon-is 
to produce a stress equivaIent to an upward fome at the spot which ia a t  
any moment direotly under the satellite, and at  the antipodes of that spot. 
Along the great oircle half way between these two spots, separated from 
each by 90" of arc, there is a force acting downwards towards the centre 
of the earth, and equal in amount to one halE of the upward force. At 
spots between these two points and the great circle just referred to, 
t he  stresses produced are equivalent to forces acting in directione away 
from the vertical, and along a airole which is distant about 54" 44' 19" 
from the spots where the satellite is in the zenith or nadir the form aota 
horizontally. 

NOW if we SUppWe the force exerted a t  any point to be resolved 
into two separate forow, one aoting vertically and the other horizontally, 
then the vertical f o m  atbins its upward maximum where the satellite 
ie in the zenith or nadir, and its dowuward maximurn along the great 
&le intersecting the line joining these two points and lying at  right 

1 (feol. Mag. 4. Decade, viii, 449, (101). 
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anglea to it. The horizontal force attains ita maximum along two 
circles distant about 541' 44' from the zenith and nadir &spectively, the 
direction being towards the satellite in the former caae and away from 
i t  in the latter. If then the tidal stresues have any influence in deter- 
mining the time of origin of earthquakes we should look for the effect 

' 

in connection with theae circles. 
Both sun and moon, as is well known, vary their position in the  

havens, travelling alternately north and south of the equator, the sun 
moving to abont 23', and the moon to about 26", from it. From this i t  
followe that neither can ever be in the zenith of any spot distant more 
than 26' from the earth's eqhator, that is in more than 26' of latitnde 
either north or south, and no spot situated outside tl~ose limits can ever 
experience the maximnm upward force. Within those limits, a t  either 
one or two periods in eacl~ year, when the decli~~ation of the sun and 
the latitnde of any given place are the same in amount and s i p ,  the  
maximnm npward force, due to the snn, will be experienced a t  midday 
and midnight; and similarly in each lunar montl~ there will be either 
one or two periods a t  which the maximnm npward force will be ex- 
perienced, when the moon is either overhead, mid-moon-day, or nnder- 
foot, mid-moon-night. Outside the limits of the two 26O parallels, and 
within them a t  all times when the declination of the snn or moon is  
different in amonnt or eign from tlie latitude, the maximnm npward 
force will not be experienced, but, as the earth revolves on ite axis, the  
circles of maximnm horizontal and downward force sweep over ita sur- 
face, and pass any given plaw a t  tan interval, before and after the meri- 
dian passage of the satellite, which depends on the declination of t h e  
oatellite a t  the time and the latitnde of the place. 

From these considerations i t  will be seen that, before discossing tbe  
frequency of earthquakes with ~Seference to the tidal streasea, it is 
necessary to group them according to their place of origin, and then  
see whether, for any one district, there is a connection between t h e  
relative frequency of earthquakes and the times of passsge, over t h e  
epicentre, of the circles of niaximnm tidal force. 

One method of diswvering whether tbere is any such connection 
would be to calculate for each earthquake the exact time which 
seprirahd the time of ita o~ ig in  from that of the paesage of each of t h e  
circles of maximnm tidal foroe, and then to classify the rewrde socord- 
ing to these intervals, and see whether there was any preponderanoe of 
earthquaLee a t  or abont these timea The process wonld be a laborious 
one,ind, in view of the wnnt of exact accuracy in the times, did no t  
worth going through, as a result within the limita of accuracy of  t h e  
records oan be obtained in a simpler manner. 
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We may assume that the epioentres of the earthqumkes now midm 
consideration all lie in 26" N. Lat., without introducing any material 
error, and, calculating for that latitude the time intervals, whioh elapse 
between the meridian passege of the satellite and the paeaage of the 
tidal cil.clee, we obtain, for extreme and mean values of declination the 
intervals given in the tabular statement below, I where 0 h represents 
the lower, and 12 11. the upper, meridian passage, or midnight and mid- 
day in the caae of the sun. 

I.-Table showing the times o j  passage of civclee of maximurn horizot~tal 
and verticut Ede-produoitag force ; calculatsd for Lot. 26' N. 

From thia table i t  is obvious that, if the total number of shocks ia 
divided into three groups, according to the position of the sun, the first 
comprising those which occurred when the sun was mom than 9" N., 
the aeoond when ite declination did not exceed 9' N. or 5. and the 
third when the declination was more than 9" S., then in the first group 
the effeot of the horizontal force must be looked for between 34 and 
4 hours before and after midday, and within two hours on each side of 
midnight ; in the second group the effect is to. be looked for between 
3 and 38 honre on either eide of midnight and midday ; while in  the 
third the condition will be the same aa in the first, with the eubetitu- 
tion of midnight and midday. Moreover, as the effect may be due 
ra ther  to the rapidity of changes in the amonnt, than to the 
actual amonnt, of the fome exerted, the horizontal force may have 
ba t  small influence when the passage of the ciroles takes place a t  
less than two hoors on either side of the meridian paaeege, that is 
to  say, when the intersection of the circles is oblique, and the rate and 
range of change in the amonnt of force is less than when the psssage 
takes place a t  a greater time-interval than 2 hours from the meridian 
pwage. This, combined with the much greater length of time during 

1 Tha intervale are not exaotly the anme on either eide of the meridiin panesge 
OR account of the motion of the rnn and moon in the heavens, but the inequality 
is not snfacient to be of importance ia t h i ~  connection. 

Hor. foroe, 
Indireot. 

Oh. * 
h. m. - 
a-14 
8-69 
8-81 
4-15 

Deol. I Hor. force, 
Direct. 

~ .- - 

1s h. I h. m. 
26' N. 4-15 
90 N. 8-31 

, a' i 
22: 1 - 

Vert. force, 
Downward. 

Oh. * 
h. m. 
4.88 
6-34 
60 
6-26 
7-az 
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which the interval exceeds three hours, shows that in a general list of 
all the ehooks the effect mnst be looked for between 3 and 4 h o w  on 
either side of midday and midnight. Further, as it i b  a common pheno- 
menon in nature that the maximnm of effect lags behind the maximnm 

' of cause, it may be that the effect will not be found between 3 and 4 
hours on either side of the meridian passages, but a t  some time sfter 
that epoch. Anotlrer effect which may be looked for, which follows 
from the considelation of tlle greater efficiency of the force when it8 
rate of variation is greater, is that we may expect the number of shooke 
recorded dnring tlre day to be proportionately greater when the sun ia 
more than 9* N., that is during the summer, and the night shocks to be 
proportionately more numerous during the winter, when the sun is more 

- than 9 O  South of the equator. 
There is another supposition which mnst also be tested, that t.he 

effect, if any, of the tidal forms is not to be looked for in connection 
with the times when they attain their maximnm, bnt with the times a t  
which the rate of change, of amount and direction of t l ~ e  forces, is at 
its maximnm. For any particular plwe the rate of change nlwayn 
reaches its maximnm a t  3 honrs before and after the me]-idian passage, 
but along a great oircle, passing through the place of obse~.vation and 
the place where the satellite is in the zenith, the maxirnum rate of 
change is a t  45' from the lattein, and it will be useful to see whnt ia 
the time intervnl for different declinations a t  which a circle 45' distant 
from this spot pas8eS the place of observation. The result is given in 
the following table. 

11.-l'imes of paa8age of circle8 of man'naum rate of change of the Tide- 
producing f o r m  calculated for Lat. 26' N. 

I t  m u ~ t  be distinctly underetood that the times given in this table 
me not those at wlrich tlle rate of change is actually gretiteet, but those 
at which the rate ie greatest, as measured along a different circle to the 
east and west one, along which the place of observation travel. I n  .the 
solitat7 cRee where this p l m  and the eatellite both on the equatoF 
the two agree, and in no other; but the table is useful, for the oloaer 
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value in the fable approximatee to 3 hours the greater iL that rab of 
change, and the closer i t  lies to 0 h. or 12 h. tihe lea8 is tbe rate of 
d t i o n  of the tide-produci$g. f o m .  

The paeaage of the ohlee  of maximum vertical f o ~ w  ie not eubjeot 
to the same changes m that of the other ahlee, ~ n d  never variee more 
than 1 h. 22 m. from six o'clock ; the effeot of t h f  faroe must therefore be 
looked for about that time in the morning and evening or somewhat later. 

Finally, it is necessary to notice one objection, whioh might be 
raised to the preceding passages, that the effect is not neoeoeerily ko k 
looked for a t  any fixed time before or after the meridian paaaege of the 
satellite, but that, for eaoh plaoe, there will be something equivalent to 
w b t  is known aa the "establishment" of a port in the aeeeof marine tides. 
The objection, however, is not valid, for in t h b  m e  we have not to do 
with free travelling waves, like that of the tides, whioh take a greclter 
or lees time to travel from the place where they originate to the plaoe 
where they are felt, but with the direct effeot of the stresees whioh 
produce the waves. These depend solely on the latitude of the plaoe 
and the declination of the satellite, and tor them there is nothing in 
any way analagous to the " establishment " to be considered. 

' , 

After t11b preliminary exposition of what is to be looked for, we 
may paea on to a consideration of the results obtained. In the m r d  
discussed there are contained 1274 distinct shockn, and, on counting theae, 
i t  wns found that, in each honr of the twenty-four, the number of shooks 
rewrded w a ~  as given in the tabulap statement No. 111, where all shooks 
m r d e d  from 0 h. to 0 h. 59 m. are placed under 0, those between 1 h. 
and 1 h. 59 m. under I and so on. 

The most caenal inspeotion of this table shows that the shooks ent 
not  at  all uniformly distributed during the twenty-four hours, and 
tha t  tliere is a great preponderance during the honrs preceding mid. 
night, with.s leeeer increase towards 6 A.M. I t  may also 6 noted &at 
the  night shocks seem more numerous when the sun is more that 9" 8 
and the day shooks when i t  ie more than 9" N, but no proper oomprri- 
son ia possible on account of the difference in the total number of 
shocks in each line. For comparison they must be brought all to the 
same ratio, and this may be done, either by calculating the pemnkge  
of  the total number of shocks recorded in each hour, or more simply 
by dividing each figure by the mean value for the line; this givw a 
result showing the proportion of the number of shocks recorded in eeoh 
honr to the average number tor one hour. In this way we get the 
result shown in the next tabular statement. 

J .  11. 19 
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Hm we &n see that the day shocks are proportion~tely more 
n u m m  when the sun baa declination of more than 9"N. than when 
the sun j~ more than 9%. of the equator, cmd that in the latter case the 
night b L a  are proportionately more numerous than in the former. 
It ie alaa evident, from the irregularity of distribution from honr to 
honr, tbat the number of shocks is not enough to give a near approaoh to 
the true carve, when plotted directly, and a proceea of emodhing ham 
to be adopted. This hne been done by adding together the number of 
shocka r e d e d  daring each group of three suooeesive hours and, by re- 
garding them ee grouped round the centre of the middle honr, obtain- 
ing a fresh series of honrly means, from whioh a great deal of the irregu- 
larity of the curve ham disappeared. The result ia represented graphi- 
cally in Pig. 1, rn far ee the shooke whioh occurred when the sun was 
more than 9" north and south of the equator respectively. 

From tbis o w e  it will be seen that as regards the shocks m a r r i n g  
about two houm before midnight there is little difference, but thet 
for the rest of the twenty-four hours the onme for south declination is 
steadily above tbat for north declioation throughout the twelve h o n .  of 
the night, and below it for the day. Moreover there ia a distinct maxi- 
mum in the eartbquakes reoorded round three hours after and two hotua 
befm midnight, while the earthquakes recorded near midnight are 
much more frequent than when the sun waa more than 9" north of the 
eqnafor. Turning to the shooks recorded when the sun was north of 
the equator, not only are they proportionately more numerous, than 
when i t  saa sonth but tbere is again a distinct pair of maxima, shortly 
before and three hours after midday. Among the shocks recorded 
when the sun wae within 9' of the eqnator we have maxima distinctly 
marked at abont 5 hours after midnight and midday, another at  about 
2 hour13 before midnight and a less marked one at  about 2 home beforo 
midday. 

There is consequently an approach to what might be expeoted if 
the tide.producing forces caused by the attraction of the sun had their 
effect in determining the time of origin of earthquakes, but it is alao 
evident that, if these forces have any effect, i t  is so small and eo 
cornpliasbd by other ormsee, giving rise to a greater variation in 
freqaewy tbau they do, that i t  ia necesaesy to adopt some method of 
dhneqioo, which will more or less completely eliminate the effecta of 
rariatim, other than those due to the tide-producing foroes. 

T b  most obviooa of these would be the conversion of the aolar 
into Ian= times. The moon moves through the heavens at  a rate 
which bring8 i t  on the average about 50 minutee in advance of the 8- 

for each day. If, thetr, we consider the interval between the two 
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m d v e  similar meridian paaqpa  of the moon aa representing 24 lunar 
hours, and oonverb the moordeb times into lunar times, it is obvious 
that, in a long aeries of observations, any irregularity of frequency, a t  
any particdar hoar of solar time, will gat spread over the whole of the 
lunar day, and in ita place will be introduoed any f r a h  irregularity 
due to the position of the moon. Now as the moon has twioe the effici- 

- ency of the sun,. aa a tide producer, any irregularities due to the tide 
producing forces ahonld be double ae great as in the caae of the sun. 

Unfortanately the test cannot be applied iu this case aa, on trial, 
i t  waa found thet the series of observations was not snfficiently long 
to eliminate the effect of the diurnal irregnlaritiea. 

Thip method of elimination failing, we maet fall back on the 
record4 times, to see whether there is no other method of eliminat- 
ing the Lon-tidd dinrnal variation, and a method appears whioh depends 
on the fact that, taking the year as a whole, the tidal effeot ia on the 
average the same all through, since the times of paesage of 6he tidal 
circlm during the eix ho rn  on either eide of midnight are the same for a 
south declination as the times on either side of midday in the w e  
of the same amonnt of north decliuation. 

If, then, we take the recorded frequency of shocks for each hour, 
write them down in two lines, plaoiag thoae for the hour d t e r  midday 
under those for the hour after midnight and so ou, and then add the 
two linaa, we obtain a series of numbers representiug the semi-dinlnal 
curve of frequency. In this carve any diulnal periodicity, whioh is of a 
harmonic natnre, is completily eliminated, and any non-harmopio 
periodicity largely reduced in amonnt. On the other hand any semi- . 
diurnal peribdicity which ie harmonic in character, or which, if not 
harmonic, has its irregularities similarly distributed with regard 
to midnight and midday, will be exaggerated ; thet is to say the effect 
we are looking for will be increased, while that which we wish to elim- 
inate will be reduced, in amonnt. 

In the next tabular statement the process is illnstrated aa regardn 
the total number of shocks, and four more lines given, showing the 
reeulte obtained in the case of oertain combinationti of shocks, which 
mi be referred to further on. 
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V.-8midiurnal dabtribution of Shock. 
b 

H o m .  

Bomi-Yeen 

i 
D a y  rhwks>9° N. 

All 8hooke 9' N. 9" 8. .69 '84 1'04 1'08 1'98 3 4  1-04 '80 .* '96 1-88 1.08 
Night shook8 > go 8. 

Night nbooks > 9' N. 

Here we see two very mnrked maximlr, in the distribution of the 
ehocks, one during the fifth hour after, the other during the second 
hour before, the meridian passap, and these maxima may be taken as 
e u p e d  around P i  hours and 104 houlg of the morning and afternoon. 
That is to say they both follow by ~ O U ~ B  the epoch companding to 
three hours before and after the meridian paasage, e time which c o r n -  
ponds more cloeely to the passage of the maximum rate of ohange of 
tidal force, than to that of the circle of maximum horimtal st-. 

If we turn to the next line in the table, representing the distribn- 
tion when the tide producing forces may be expected to be most effect- 
ive, we find the same features, except that the maximum following the 
meridian psssage is less marked than that which preoedee it, and that 
though the latter is proportionrrf.ely greater than in the case of the 
whole number of shocks the former is less. 

The next line ahows the distribution when the sun ia within g6 of 
the Equator, when on the average the conditione-so far aa the tide 

forces are concerned-are the same during the day ea the 
night. Here we find the two maxima again, but i t  is that follow- 
ing the meridian passege which is most conspicnone, the other being 
small end ill defined. 
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We have ooneequently the e&ot whiob waa to be looked for if the 
freqnenoy of e r r t h q ~ ~ ~ k e a  ie influenced, either by the amount of the 
horizontal tide generating foroe, or by the rate of change of the ti& 
generating forces, and the foot that this effeot becomee mom marked 
the larger the nnn~ber of ehooke-suitably distributed re regards time 
of occnrrenoe- which are taken into aonaideration, lendr support to tbe 
supposition that the apparent relation between muse aad effeot is a 
real one. 

Paswir~g on to the lmt line, representing the night shocb when 
the declination is nortl~ and the day ehocke when i t  i a  eonth, thnt is 
to my a time when the rate of -variation of the f idd etmma ie nt 
its lowest and Isse effect to be looked for, we and that the marked 
maxima have disappeared, and that there ie an dmoat equally dietinct 
increase in freqnenoy about eix o'ohk, that ie at  a time corresponding 
to the psesnge of the oirolea of maximum vertical force. This haa the 
appearance of indicating that the purely vertiasl atrewee hare leae 
it~flnenm than thoee which have a large element of 'horizontal stress, 
and that the effect of the former only beaomea apparent when 
that of the latter become8 small. Too muoh etrese muet not, however, 
be attached to this conjecture, aa the number of shocka dealt with b 
smaller than in any of the other oombinatione, and tbe possibility of 
fortnitone irregularities in the onme more probable in a componding 
degree, and besides this the effect here only lags half an.hour behind 
the presnmed muse, while in the case of the 4) and lot hour maxima 
i t  l a p  I+ hours behind the presumed cause. 

It appears then that the tidal shesee have a dietinct effeot in 
determining the time of origin of earthquakes, thongh their inflnenoe 
emall in proportion to other causes, but a t  the eryne time it M neceseary 
to enter a oaution that, though the facts in this caae seem to support 
the conolusion, they are far from proving it. For proof a more exfended 
series of observations are required, not only from Aseam, but from other 
etatione also, and even in the record diecnased in thie paper there 
muon to donbt the correctness of the oonclasion, inasmuch aa the  
effeot found appears to be ont of proportion to the cause invoked. 

When we oonsider that the maximum upward tidal force exerted by 
tlie moon is only 1/8,450,000 of gravity, that t hk  oorreeponds very c l o d y  
to the differenoe in d o w n w d  strain which would be p d n a e d  by fhe 
removal or replaoement of half a grain on a onstdn weight, that fhe 
maximum horizontal tide generating f o ~  ie only three quarters of this, 
and finally that the tide generating force6 set up by the sun an, e little 
leas than half of those set up by the moonsit ie surprising that they ehonld 
have any effect at  all. On the other hand when we oonsider that these 



forces are sufficient to give rise to the tides, and that the difference 
between the spring tides and the neaps is due to the forces whose 
effect ~ R R  been searched far in this paper, i t  is quite conceiirable that 
they should not be sitllout effect in determining the moment .aL which 
a grndually incremiag strain becomes too great for t,he resistnnce, and 
the fracture is produced which gires ~ i e e  to a? earthquake. 

Flnm what hwi gonc before we may drnw the following oonclusions. 
I. That there msn a very large variation in tlie diurnal distribu- 

tion of earthqnhkes in  Ausam during the yews 1897-1901, shocks being 
most frequent between LO and 11 P.M., and again between 6 and 7 A.N. 

This greater frequency is R real one and not merely due to a larger 
number of shocks liappening to be recorded a t  those times. 

No satisfactory cause can be assigned for this imgulnrity of 
distribution, mllich must for t,he present be accepted as a fact true for 
R limited period and area. 

2. Superimposed on tlris large and unexplained variation in 
frequency, there is a smaller variation wl~ich has the apperrrance of 
being due to the tidal stresues ~ e t  up by the attraction of the enn. 

3. IF this smnller variation is renlly due to tidal strese, 
then the horizontal stress is much more eficient than tlie vertirnl stress, 
and the effect is less due to the amount of the stress than to the rate 
and  range of its variation. 

4. That these conclusions must be taken as purely provi~io~ial and 
require verifiration from a more extended series of observations. For 
their verification we require an instrumental record from some station 
within or near the tropics, where earthquakes are fairly freqnent?, and 
extending over 19 or 20 yertrs. 
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XVL-General hWes on Variation in Rird8.-By F .  FINN, B.A., F.Z.S., 
Deputy Superintendent of the Iptdian Mtrserrm. 

I have occasionally been able to note marked deviations instructure, 
which might conceivably have beon useful in some w e e .  

T h w  I saw a t  a Pigeon show in Oxford, on Ootober 23rd, 1891, a 
white Fantail Pigeon with the two iurler front h a  on each foot 
webbed. The abnormality ia not common, but has been recorded by 
Darwin. (Animals a d  Pkmts under Domestication, Vol. I. p., 160). 

I obtained in Port Said in 1894 the feet of a mnimon fowl with a 
long hallux like a Caraasow's but not apparently capable of flexion a t  
the terminal joint, being more like the supernumerary hallux so often 
present in them birds-especially in Port Said speoimens, where every 
gradation between this and the normal haflux may be seen. 

In  Zanzibar, where the fowls are usually of the long-legged Malay 
type, I ocaaionally saw e very short-legged speoimen with the usual long 
neck. Ae there are some breeds of fowls, e.g., the Japanese Bantam, 
wherein the leg8 are always very short, this is piwbably an ensily per- 
petuated and abrupt variation. 

At a meeting of the British Ornithologists' Club last year, 
Mr. W. B. Tegetmeier showed the head of a wild Rook (Corurcs frugilegus) 
with a ?.emarkably elongated beak approaching in form that of a 
Chough. 

The Chough itself (aracrclus graculus) in confinement ie liable to an 
elongation of the bill which is often very regular, and makes the h k  
resemble that of an Ibis. This might well ocour in the wild state--as 
overgrowth of the upper chap is known todo in some birds-and L 
of service. The subjacent tissues may also penetrate the overgrowth of 
I~oin, for Mr. Rntledge found on attempting to cut hack the overgrown 
bills of some Chonghs that this could not be done, as blood was drawn 
in cutting off the first half inch. 

Recently I procured in tile Calcutta Bazaar a common Quail 
(Cotrtrniz comm~mis), possessing on each foot five toes like a Dorking 
fowl. In  each case, rn so often happens in five-toed fowls, the true 
hallnx wae higher up the shank than usual. The upper supernumerq 
hallnx wee quite distinct, bnt ehorter than the normal one, whereas in 
five-toed fowh it is usually longer. One only of these extra toes had a 
claw, but as it was loose on the other, and ultimately came off, i t  had 
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evidently become. accidur~tnlly detached from oue toe. An e~~larged 

dlrwiug of these feet is given below. 

de five-toed birds do not omnr se nstnrsl species, this inetance 
may seem off t l ~ e  point, bnt i t  has ifa interest from the point of view of 
A ~ l o g o n e  Variation. 

I n  t l~e  London Zoological Garden last year there wae a male 
~ n l . ~ s o w  with the yellow naeal knob on the bill double, the extra part 
being somewhat out of line with the normal lump, sad extending behind 
it. 

B. SONE COLOUR-VARIATIONS 1s WILD BIRDS. 
The Garganey or Blue-winged Teal (Querquediila ctrcia) ia very 

liable to produce a pallid variation, in which the nsnal brown markings 
are reprodncedtn a pale dun shade. These pale forms vary in pallor, 
bat  do not grade into the normal type. Malee and females are aboat 
equally affected. The irides of such birds are normal, but their bills and 
feet are flesh-wloured instead of slaty. A white Gargaaey I once saw as 
a skin seemed, however to have had dark bill and feet. 'Mr. E. C. S. 
Baker records (J.B.N.H.S., Vol. XII., p. W),  a hrganey with orange 
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feet, with, I presunle (RE he says notlling to the contrary) normal plumage. 
After examining hundreds of both this specieu rind the Common Ted 
(~Vettiunz crecca), I have never seen any variation in the latter. 

Snipe (Gallit~ago c4elest is and a. sferatlra) frequent1 y present pallid 
forms, which, aa iu the Garganey, vary inter se but do not grade into the  
type. 1 wns fortunate last minter in procuring, in addition to a pallid 
specimen of the Fantailed species, a Pintail Snipe, which waa a pied bird 
of remarkable aspect. The general plumage was normal, but the dark- 
streaked buff plumage of the fore-neck and breast was interrupted by R 

longitudinal white patch, and there ma8 a grerrt deal of white in both 
wings. The light wing had the first three primaries white, together 
witli nearly all the wing-coverte of the outer part of tlie wing, f o r m i ~ ~ g  
a con~picnous patch. On the left wing all the primaries were white, 
nnd a still greater extent of the wing-coverts. The irides, bill and feet 
were normal, except that tlie toes were tlesliy orange instead of olive- 
greeri like the shanks. (Ind. hlus. Reg. 24165, 8 .) 

I have thought it worthwhile to have this specimen figured 
(Plnte VIII,  fig. A), together with two pallid specimetis of this species 
( 0. stentcra) (Plate VIII,  figs. B, C) of different shades. 

Pallid forms of tho Indian House-Crow (Cmrcs splaritle~ts) are not 
rare ; one of a pale fawn, with the face and wings darker, lived 15 years 
in the Caloutta Zoblogical Garden ; this had fleshy white bill and feet. 
Some rather similar specimens in the Indien Mnsenm have, however, 
evidently had d ~ r k  bills and feet. The white upecirnena me have have 
had fleshy white bills and feet, and this has beeu the case with all the  
whitc Jackdaws (Oortltcs mo,redrcZu) I have seen in England ; about 
half-a-dozen in all. (I believe, however, these white Jackdaws ~1.o a 
domesticated 

I have thrice in seven yenrs secured pallid varieties of the  
Raiu-Quail (Cutur)ciz coromandelkca), once ouly of tlie common Quail 
(C. comnattnk), tllongh this is more abundant in the Calcutta Market. 
These bit-ds have alwaye been hens. I have now got another hen Rain- 
Quail with all the prirnnries and their covei,ts, witli the two outer 
fentJ~ers of bastard-wing, pure white in the left wing; on tho right side, 
all the primaries bnt the fou~.th, ninth and tenth, with the distal 
priniary coverts, mere white, but bastard-wing no~mal. The centre 
of tlio throat and a patch on the fore-neck, mere aMo white. (Reg. 
No, 24229). The irides, bill, and feet mere normal. 

Grey or slate-colonred yarieties are not common, but I have seen two 
aucL in the Jackdaw (Corutu ~rwweduh), one in the King-crow or Black 
Drongo (Dicrurtui ater) and oue in t l ~ e  Bengal Bnlbul (Xolpasler 
bengaletrsie) . In tLc lust-named bird the red under-tail-coverts persisted. 



19CT2.1 F. Finn-Getleral Xotes on Cfuritcf.wt~ in Birds. 157 

Receutly Xr. Rutledge obtained a pale mh-coloured House-crow (Coreus 
.@endens), a young bird, wit11 dark-lead-colonred bill and feet, and 
wingu and t ~ i i  faintly brrrred with darkor grey than the ground-colour. 

White varieties are so wall known as to noed littlo comment ; t.hey 
are seldom pil~k-eyed like albino mammals. Red often persists in such ; 
I have seen an albino red-whiskered Bolbnl (Otocompsn emria)  retain- 
ing the red " whiskers " and under-tail-coverte, and an albino Goldfinch 
(Carduelis catdtutis) retaining the red face and yellow wing-bars. 

In India I h r~re  ueen two pale varieties of the crimson-breasted 
Barbet 01. Coppelsmith ( X a n t h b n l a  hmmatocqhala), one in the 
Indian Xuscum, aud one IIOW dive a t  the Alipore Zoological Garden. 
In the former (Reg. No. B5031) the plumage is yellowish white except 
the primary-coverts and several quills fimm the sixth onwards, which 
are normal. The s t 8  glossy frontal feathers and breast patoh are pale 
yellow iustead of scarlet. The beak is yellowish white in the skin. In 
the latter, captured adult, the red of forehead, breast, and feot pomists. 
The bill is flesh-colonred instead of black. The plnmage is pale yellow, 
irregularly marked with green. I t  has not changed in moulting. 

The common Ring .Parroquet (Pahornis torqtwtus) frequently 
produces a yellow variety, in which the red bill in both sexes and red 
collar of the male persists. I have also seen, besides numerous green 
birds splaahed with yellow, a bird of an even intermediate tint between 
yellow and green. Specimens shaded with green on a yellow ground 
are not uncommon. Jfr. 99. Rutledge knows of a case where two nor- 
mally colonred wilrl birds constantly produced a yellow brood. 

The large Ring-Parque t  and its races (Pabornis nepalensis, $c.), 
is very rarely Intinistic ; we I~ltve, Ilo\oever, in the Indian Museum a 
green-tinted lutino of the largo-billed Xndnman race still showing the 
red wing-patch. (Reg. No. 22071). 

The Rose-headed P a r q u e t  (P. cyo~loceyhala) is not infrequently 
yellow, when the head is pink (as in ~pecimen 23981, Ind. Ifus. Reg.). 

In tho 111dian IIusenm there is a upecimen of the' Blue-crowned 
Ilnnging Parl-oquct (Loricultis galgt~lfcx) with primaries nearly all yellow 
and many other gellotv feathers. Tlie bill is blaok as in the normal 
birds, but the blue patch 011 the head is replaced by a faint red one. 
(Reg. No. B. 342). 

I once, ill England, saw a mild Song-Thrush (Tardtur mruricus) 
with the tip of the tail regnlarly white ; but i t  had an abnormal-look- 
ing patch of white on one wing a l ~ o .  

The Calcutta Zoological Garden once possessed a Concal or Crow- 
Pheasant (Cetrtropus sinensis) with bill and feet normally black, normal 
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red irides and chestnut wings, and all the rest of the plumage white, 
where it should have been black. In the Muaeum ia a pale dun bird of 
this apecioa with pale chestnut wings, and the two central hi1 feathers 
decidedly fibrous and loose in texture. (Rag. No. B. 7220 procured in 
Pnrnmh 1871). Mr. Rntledge reoently had a dun-colonred male K d l  
(Eudytramis honwata) with fleshy-white bill and feet, but normal oyea. 
Its plumage faded before moulting, to cream-colour, like a dun 
pigeon's, the new feathers beiug strikingly darker. 

I have discussed the question of the white-headed form of the 
Ruff (Pavoncetla pignaz hmprora) in J.A.S.B., Pt. 11, 1902, p. 82. 
Both the living Ruffs mentioned there aasumed pure white ruffs and 
ear-tufta this year ; but one had a mfons-marked back, and the otler- 
with the white brtiaries-a grizzled one. 

C. . REVERSION TO NORMAL COLOUR I N  ABNORMAL VAB~ETIEB. 

A much-prized albino or lutino specimen, taken in that condition, 
often dirmppointa its owner by moulting out into the normal oolonr. 
Nr. W. Rutledge tells me that this is always liable to happen unless 
the individual has pink eyes or an abnormally white bill or feet. I 
have seen entire or partial resumption of the normal colour in two 
House-Mynahs (dcridotheres Iristie), and a Babbler (Oraterop w m )  
in his possession. (See paper on Variation above quoted, J.A.S.B. 1902, 
also Bateson, Moterials for the Study of Variation, p. 43, foot note 2). 

Pallid specimens are also liable to revert in this way. A male 
cream-colonred sparrow I recently obtained put out new feathers of a 
nearly normal coloor, and I have seen a skin of the House-Mynah in 
the same condition. The grey Bengal Bnlbul above alluded to, however, 
has never reverted ; its bill and feet are normally black, as were those 
of the two grey Jackdaws mentioned with it. 

The same phenomenon h w  occurred in the case of melanism. A 
Bullfinch (Pyrrhrrla pyrrhula) found as a black nestling in an otherwise 
normal brood, attained on monlting ordillary female plumage (Howard 
Saunder~, Manttat of Britieh Birds, p. 188, ed. 1889). 

I t  seems 'to me that such facts as these furnish a simple explana- 
tion of the case of those Herons which are white only in youth. 

Darwin gives several cases of this on Blyth's authority, r r~d  I can 
add a few myself. 

The skin of a young Crow-Pheasant (Centrqua sitrensis) in the 
Indian Museum (Reg. No. 11265 from Blrowra) already shows in per- 
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feation the rich blue-black body aud c l ~ e ~ t n u t  wings of the adult, instead 
of the neual barred plumage of immatui*ity. Birds resembling the adult 
in everything except in being duller are quite common. 

The young of the King-ct.om (Dicr~crrrrr ater) and tho emnll Iudian 
Cormorant (Phahcroco~o javanicun) are supposed to be mottled with 
white beneath, but all the nestlings I have seen in Calcutta have been 
black like adults. Yet the Bicrnnu does undoubtedly have rr white- 
spotted immature plumage, and some yonng Cormo&nts I reared after- 
wards moulted out mottled below, so that apparently a reversion may 
take place a t  the moult. 

Similarly, the yonng Pied Hornbills (Atithracoceros nlbirocrtrie) fie- 
qneutly sold here are always ooloured like the adult ; but one I knew 
of moulted out in confinement with white tips and bars to the feathers; 
a white-barred feathering being given 88 the young plumage of the 
oloaely-allied A. coronahcs by Parker (Blrrnford, F.B. I. Birds, Vol. III., 
p. 145). 

The yonng of the common Mynah (Acri3otheres tristis), normally 
resemble the adult exoept in being duller, but I hare seen two with 
brown heads instead of black ; this is much more common in the young 
of the allied Bank Mynah ( A .  gingisiu,rrre). 

The young females of tlie Uolden-backed Woodpecker (Brachypternus 
ausantiur), are described as having a black forehead, whereas that of 
the  old bird is spotted with white. Often, however, youug hells occur 
in which the fdmhead is spotted, sometimes ~s clearly as an adult's. 

The silver-grey gander mentioned in the note on the variations of the 
Qray Goose was an example of spontaneous plSepotency. Such a variation 
in the wild atate miglrt easily have produced the white and partinlly 
white males in the eexnally dimorphic species of the genus Ohloephaga ; 
C. hybrida-the Rock-Goose of Darwin-and C. nzqe2lanica, the fami- 
liar Magellan Gooee of waterfowl fanciers, the Upland Goose of the 
Origin of Species, and a third species barely distinct specifically from 
0. magellanica-a. dispar, in whiul~ tlie male is barred beneath like the 
female. 

The species C. rubddicep, which is extremely like a small female of 
C. mage2tu?aica, may be taken as one in which no variation in the direc- 
tion of gray-and-white ganders has appeared, or if i t  did occur, has not 
been'perpetnated by natural or sexual selection. 

I have come upon some curions imtances of the opposite attribute to 
prepotenoy in pigeons. In 1894 1 cms~ed a well-developed and f d y -  
d a l t  Black Fautnil Cock with a young and hitherto unmated Homer 
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hen. The Fantail had 33 tail-feathers, the Homer of course only the 
usual twelve. Yet the pnir of mongrel squabu which ~.esnlted from their 
nnion had only 14 and 15 tail-feathem respectively. I may mention 
that tlie Homer hen's subsequent offspring by a cock of Iler own breed 
showed no trace of tile Fanbil  ; indeed, were telegony better es t~b l i~ l led  
than i t  is, AO weak a sire could hardly. be expected to p~oduce any 
telegenic phenomena. 

A similar case was tlie failuro of the Silver chequer Homer hen, 
paired to a Blue chequer, to reproduce any offspring of her own miour, 
either directly or in the second generation, as recorded irl Nattor, J n n e  
12th, 1902, p. 157. . 

E. PROORESSIVE VARIATION. 

Cases of a variation carrying on the line of development of a specieu 
are probnbly much con~moner than is supposed, the attention of natnra- 
lista having hitherto been fixed n t h e r  on reveraional.y types than 
progressive o ~ ~ e s .  ((y. Bt~teson ; AlaterinL for the 8tudy of Varhtion, 
p. 337). 

Such a c u e  is t l ~ e  tendenry to exten~ion of the green ocellated 
spots in a skin of a male Polyplertron bircllmratam (Mnlay Pencock- 
Pheasant) described by me recel~tly from a skill (u~~for tunn te l~  a poor 
specimen) in the Indian Museum. (Reg. No. 21344). In t l l i u  t he  
black speckling on the upper back is in  group^ of upots in certain 
featl~era, richly glossed with green, forming mdi~neutary ocelli in a 
non-ocellated region ; and the black patcllee of tlie outor webs of the 
lower tail coverts are green-glossed to some extent, tllun nltproaching 
ocelli in quite another wnj. (~Vattrre, Vol. LXV., p. 367 ). 

Anotlier example is afforded by the Gold-backed Woodpker  
(Brachyptmus azrrantius), whose orange-yellow back freqnent'ly ~ l ~ o w s  
a strong admixture of red, ns I have often observed ill yoling bircis a t  nll 
events. (See also Blanford, R.B.I. Birh,  Vol. 111, p. 50). 

The Bronze-Cap Teal (Eunetta fakata), which  ha^ of l ~ t e  years 
been invading India in nnnnnal numbers, was so common lrrat winter 
1901-1902 in the Bazaar that I secured no leus than a dozen speoimeas, 
most of them females. Among these I noticed oue with ri strong green 
gloss on the hmd ; one with a tail aa purely p y  as a male's, and one 
with a tnil as distinctly barred na a female Qndmall's, there being t h u s  
two cases of progressive se against one of reversionary va~iation. 

The dull male of the Gadwall (Chazdelnsmirs streperi~s) closely a l l i d  
to this species, eometimee shows a green gloss on the head (see Bnme ; 
Qame-birds of India, Vol. IIT,p. 186) : I have never men this myself, 
but hare seen one with a plnm-coloured gloss. 
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The peculiar Teal of the Andamane (Nettiurn albigukrre) is now 
frequently white all over the face, wl~e~.eas in Hume's time i t  was 
exceptional for the white eye-rinq and white loral patch to join, and 
nothing is a i d  by Count Salvadori in the British Museum Uatalqtm 
(Vol. XXVII., p. 257) about any extension of the white. The heads of 
n normal (Reg. No. 18671) and II white-fru?ed (Reg. No. 18671) bird are 
fi@, from a photograph, in Plate IX. The white-faced specimen 
was one procured ae many aa twelve years ago, uo that the rarieby exiuted 
tben; but it is now quite frequent, though not rlmays RO whito in 
face RB the bird figured ; t h i ~  specimen is a mule, aR a l ~ o  is the normal 
bird shown with it. 

F. V A R ~ A T ~ O N  DlRECTLF INDUCED BY C O N F I S E ~ I E S T .  

This is not nearly so common as currently believed among ornitho- 
logist~~, and most of the variations wl~ioh do occur among bird8 kept in 
captivity are well-known and recorded. 

In male birds of the Finch family which have a ourmine or pink 
colonr in their plumage, this hue is not stable, but nsunlly disappears 
after the fimt moult in a cage, ss I have often seen. 

In  the Linnet (Acanthis cannabina) the red on head and breast 
leaveu no trnce a t  all; the same is the caae with the Eastern race when 
kept in  Indid (A. cannobino fringillirostris). 

The Redpoll (A. r u f m w )  loses the red on the breast and rump 
entirely ; that on the crown changes to greenisll-gold. 

The Rose-finch (Uapdacus eytlrrdnrur) changes the general carmine 
hne of ita plumage to dnll ochreous yellow. 

The Sepoy-finch (Haematoqn*za s i p h i )  offers a curious case ; i t  is 
allied to the Rae-finch, but ie a brilliant scarlet, not carmine a t  all ; j e t  
a bird which died half through the moult in Caloutta, had changed, wlle;.e 
the feathem had oome out newly, to bright yellow. 

The Bull-finch (Pyrrhukrpyrrhula) is very liable to become dull in 
the  red colonr ; and sometimes turns completely black, usually owing to 
a too frim use of hemp-seed. But this may occnr without the bird 
having tasted any, and also in a wild bird (see above p. 158). 

Melanism ie also oommon in captive Bulbnle ; I have seen i t  in the 
B n g a l  Red-vented speciee (Mobpastes bengaleneir) the white-oheeked 
( O t ~ o m p w  letroogenys) and the white-eared (Mo2pirstes leucotis) in which 
last I have aeen it combined with albinism in the same individual. 

The Qold-finch (Carduelis cardtrelis) kept under nnfavonrable 
conditions, is liable to have its red face become dnll orange. 

The Red Cardinal ( Uardinalis cardinalis) becomes dull red if not 
kept out of doors in u good light,; thiu hss happened in Calcst&. 

J. 11. 21 
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The oommon Tronpial (Ictmw vukaris) beoomee yellow from amber 
in  confinement if the conditions are nnfavonrable. 

The Pekin Robin ( Ththrb: luteus) is apt to fade ns to ite o w g e ,  
yellow, and green tones in confinement; i t  is also liable, in the plaine of 
India nt all events, to melanism, beooming either irreplnrly splashed 
with jet-black, or' regularly wnshed or clouded wit11 a dark smoky hue, 
na if i t  l ~ a d  bathed in ink. Both these variations ocourred in two b i d e  
out of about a oonple of dozen kept nnder exactly the same oonditions 
in Calcutta. Their companions mat~ifested no dislike to them. 

The Rosy Starling (Pastor ro8errs) in confinement in Europe fadea to 
a dirty cream-colour ; in India i t  gets clouded with black, blmk edginge 
ippearing on the feathers. A bird of mine, deposited a t  the Calcutta 
Zoological Gardens, and treated in the same way RR a b u t  R dozen 
others, became almost completely blrtck. The bird wnu in good condi- 
tion, with the plumage glossy and sleek, nnd the colonr looked quite 
natuml. As these birds are always qnnt~elling, it waa not may to make 
out how its companions regarded it. 

A pair of Striated Fincl~eu (Uvoloncha strintn) kept by a friend of 
mine in England in an out-door aviary many years ago became during 
one senson heavily mottled black all over the white belly ; but they 
afterwards reverted to the normal colonr. 

Conve~ sely, a Black-backed Po~phyrio (PorphyPio cdvus) nt pment  
in the Calcutta Zoologiml Garden has on one occasion moulted out with 
all the blmk parts mottled with white ; but it has sinoe become, and 
I-emained, blrtck again. 

A male Red Dove (Turtur tranquebaricus) in the aeme garden, living 
nnder the same conditions aa many others of the same speoies and sex, 
becnme nearly all white over the normally vinous red part of the plumage. 

One of mnny specimens of Turtur dumarenuis brought by me to 
the London Zoological Garden in 1892, hsd laet year ( 1901) when I 
saw them beoome very largely white in big patohen.* 

The male Golden Oriole (O~iolrcs galb&) of Europe, aooording to 
Becl~stein, never retains its full yellow hue in oodnement, but reverta 
to the streaky green plumage of the female. 

The red enmmer plumage of the barred-failed Qodwit (Limosa 
lapponica) is not always esaumed in confinement, for of a pair in the 
London Zoologiasl Gardens last pear (1901) the male wes in red colonr, 
but the female showed no sign of it. 

' By some amidelit these birds have never been registered in the Zoological 
Smiety's list, but I nm quite certain sbout the species ; I took epeoimens of the live 
Pigeon8 I brought home, to Oount T. Gnlvadori who kindly identified them, being 
tben ~t work on the group for the Bitish Mnsesm Oatalogne of B a a .  
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Similarly, tbe adnlt female S m l e t  Ibises (Eadocimus ruber) in the 
Calcntta Zoologioal Gardens always remain of a rich salmon-pink, while 
the male shows steins of scarlet in places in the spring. 

A yonng female bred in these gardens moulted out white feathers 
a t  firat from her brown immature dress, whereae a yonng male's first 
adult plumage came out pink. 

Some of the hens kept in Calcutta, on tlie other hand, aasnme in the 
breeding eeaeon a goitre-like enlargement of the throat; this never 
occnrs in the cock. The faot that t l ~ e  speoies here remains red a t  all is 
noteworthy, as in Europe i t  becomes very pale, getting more so a t  eaoh 
moult, whereas our adnlt birds here have remained equally bright for 
yeaas. 

The l e e  of Finches which in the wild state are black, become 
usually fleshy white after moulting in confiuement, aa is well known to 
fanciers in the common Goldfinch (Cnrdrrelis carduelis). I find the same 
thing happens with the Himalayan Goldfinch ( C.  canicep) when kept 
in Calcutta, also with the Eastern of the Linnet (Acanthis linaria 
f r i ~ l l i r o s t r i s ) .  The toes are first affected. 

In  the caaes above-mentioned, the birds seem to be healthy, bnt 
when a bird is in poor health, certain variations present themselves 
which are more or lees constant and defiiiable. They may occur under 
domestication or in the wild state, but are naturally more frequently 
obsei.ved in the former case, since a sickly bird cannot enrvive long in 
nature. 

Baldness in certain places is very common ; tbe lores, and in bad 
& the 'whole space round the eye, are apt to become bald in the 
domestic Duck and ita ancestor the Mallard, in unhealthy surmundings, 
aa when confined in a coop. The nearly allied Spotted-bill (Anae 
+lorhyncha) do- not s d e r  in this wny, nor does any other Duck so 
far aa I h o w .  

Baldness round the eyes also occurs iu the Starling (Sturnue 
wlgarur) and sometimes in the Rosy Starling (Paetor roseuu). In the 
latter speciea I have seen one or two birds deo ted  while the rest, 
treated in exactly the same way, were exempt. The head of a tamed 
specimen of the Jungle Mynah (Bththpear  fuscucr), which has become 
bald-faced while living a t  perfeot liberty, is figured below. The 
reeemblance to the normal state of affairs in the adult Rook (Corvus 

fnrgilegw), ia obvione, and suggests a hereditary incapacity to retain 
the  facial plumage in that species. 
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The rump becornea bald in many birds, and the tail-coverh rrnd 
lesser wing-covet-te drop ont. 

Baldness over the whole head frequently occurs in caged birds; 
and I have eeen i t  in a wild House Mynah (Aorialotheres tristw) more 
than once. In this case the whole bare skin of the head was bright 
yellow like the skin round the eye, which is normally bare in this 
s p i e s .  

In caged House-Mynahs in England (but not in India) I have eeen 
this cimum-ocular skin faded to wliite, while the bill and feet remained 
yellow. The white facial skin cl~aracterieea the young hird naturally. 

A Caesowary ( Casuarius gabatus) a t  t l ~ e  London Zoological Gardens 
lmt year (1901) showed a large amount of irregular naked akin on the 
back, which wae colonred pink and blne, in faint imitatior~ of the l~nee 
of the bare head and neck. In a Caseowery which recently died at the 
Calontta Zoological Galden I found to my surprise that the skin on the 
body was dull wllite like human skin. 

The overgrowth of the bill, claws, and scales of the shank is patho- 
logical, and is not necessarily due to old age or absence of wcar, which 
callnot affect thescales of the shank. I have eeen a C a ~ ~ a r y  become 
very sualg-legged in its second year, while another, ten yeem old, had 
feet and lege as s~nooth as a bird of the year. 

The fedhers frequently become more or less reverted, se in friaeled 
fowls, in wild gallinaceone birds kept entirely under cover ; this I have 
seen in India in several species of Phessante and Quails. In one cese e 
single hen Phereant (the epeoies was Phasianus tmqucrtur) was affmted, 
while a cock and several other hens, kept under the eeme conditions, 
were not. 

H. SPONTANEOUS VABIATION UNDER DOHEBTIOATION. 
While Darwin has very fully and completely gone into the qneetion . 

of the extent of the modifications which a n  be effected by selective 
breeding, little attention seem to have been paid to the m g e  of apon- 
taneoue variation in birds under domestication, the material, in fact, on . 



which breedere have had to work. I shall therefore take a number of 
domestic or protected epecies in detail, and dieones the colonr-variations 
to whioh each appear0 to be subject witlront the intervention of selection. 

TEE CANARY (Serinue reriibus carrasia). Dr. Bowdler EIl~arpe in The 
British hftuetrtn Catalogtu, of Birds, treats the Wild Canary of the 
Atlantic islands as an insular form of the European Elerinfinoh (8erinus 
minrcs); i t  differe from this continental bird in darker colouration and 
longer tail. It varies mnoh when not bred eystematicslly. 

B i d s  of the wild colonr, called green in6he fanoy, are common ; 
they are often mistaken by people not well-acquainted with Canluies for 
Mnlea or l~ybrids. They are the st.rongest in oonstitntion. Yellow birds 
or Intinos are, ns i~ well known, the oommonest. Tbey may be either 
'I bo5," i.e., pale whitish yellow, or " yellow," which is bright yellow. If 
" yellow " birds w e  contit~uall~ paired, the offspring is scanty ill feather. 

A pallid form is not rare, in which the plnmage is pale brown with 
slightly darker streaks ; thie ie the " oinnamon " of the fanoy. Once 
I have seen specimens of a dark brown form among oommon singing 
Canaries in England, These birds, altl~ongh undoubtedly pure-bred 
Cana~ies, showed in one or two inahnces no trace of green or yellow, 
being simply warm brown with dark streaks, and looking rather like 
hen linnets. White canaries have ~vcently been bred. (Feathered 
World, June 13tl1, 1902, p. 1039.) 

I have read of grey forms, bnt have nevor seen any sncl~. Pied 
birds are very commo~~ ; the marking is commouly asymmetrical. The 
pqts  lnost prone to exhibit (lark featlters in lightpied birds are 
the secondary quills, fathers round the eye, and two outer tail- 
feathers. Dark-pied birds run to white iu tile tail. Cin~~arnons may 
be pied, but no gradation seems to occnr htwuen cilrllatuon and green. 

I have once or twice eeen green birds nmongChineeu specimens 
with the centl.el part of the quill8 and tail marked with yellow 8e in 
the Greeufinch. A male Green Canary I once knew for seven1 years 
begen to sl~ow yellow abont the head with advancing age. 

The bills and feet of Canaries ere horny in the green, and fieel~j- 
white in the light-colonred types. The retention of the dark colonr 
in the legs is noteworthy, considering the evanescence of thh  in wild- 
canght captive Finches of other apeoies. 

In view of the variability of the tame Canany, the following oppoeite 
instances in allied Finches are intereating :- 

Mr. G. C. Swailes (Avictrltrrral Magarirur, Vol. I., 189496, p. 118) 
givea I I ~ E  experience with the Twite in coufinement (Ac~nthujOa~r~strie). 
A pied cock, abont half- white, and a pnre white hen, being paired, 
produced five young ; the only two recrred were bdh normally colonred. 
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"This" seys Mr.  Swailee, " I expected, as I have reared a large number 
during the past few years finom both white, pied, end cinnamon Lesser 
Red-polls, aud have in-bred tlrem, but hare never had one vary in the 
leaet from t l ~ e  normal oolonr." 

THE JAVA SPARROW (Mrcnia myzivoln) of the Eaat-Indian Amhipel- 
ago has long been domeeticated in Japan, and tame a11d wild specimens 
are now both wmmonly kept as cage-birds. It is not a variable bird 
in its wild state ; I have never seen any variation in wild birds of the 
species, nor has Mr. W. Rutledge in his very large expgrience. 

Tile tame-bred Japanese birds may either be pure white or pied 
with the normal wlonr. The dark colouri~~g in tllis case ia confined to 
the upper plumage as a rule, but is not very regular. The head is 
almost always pure white, nnd the tail also. The bill, feet, and eyelide 
are normal. Dr. A. G. Butler, who 11ee bred the white variety, found 
that a young bird he reared was grey above till its first moult ; pnired 
with a normally coloured cook (which it did not desert for white ones) 
i t  two young like its own first plumage, one like a y o n ~ ~ g  wild 
bird, and two it~termediate, all in the same brood. (Foreign Finches 
in captidy, p. 26'2). 

Mr. F. Qroser, who has also bred both forms in Calcutta, tells me 
that they kept distinct whenever they wnld find mates of their own 
colour. 

The tame white hirds are larger and stronger than the wild type. 
They are more phleynlatic, but also more spiteful; the small sexual 
distinction, in the stouter and larger head nod bill of the male, is more 
marked, The song of the white birds ia quite different, ctwrding to 
Dr. Butler. 

THE SHARP-TAII.LI) FINCH (Urolorrcha acrrticauda) of Eastern Asia 
has rlao long been domesticated in Japan, and it8 tame forms are the 
" Bengalee " of Euglish fanciers. Dr. A. G. Butler, who in his Forriyu 
Finches ia Captivity beautifully figures the three tame varieties, con- 
siders with the late J. Abrahams tbet this little domestic Finch origi- 
nated in a cross between the Striated Finch (U~doncha rtricrlu) and t l ~ e  
Indian Silver-bill ( A d m m p  d h r i c a ) .  I c a ~ l ~ ~ o t  Rgree with this, 
as my observation of these bide leads me to conclude they are simply 
derivatives of the Sharp-failed Finch (Urototachu acntiwcrda) ; I have 
never seen one reeembling tlle 8ilver-bill or t3he Striated Finch, and all 
three species are well known to me in life ae well aa in the skin. 
The late Dr. K. Buss, the greofest authority on small birds in captivity, 
gave Urohnchu acuticuuda as the ancestor of the domestio bird. Some 
tame forms resemble the type, but they aro generally pied with white, 
the amount of this colonr varying from e few white feathers to complete 



whiteness. The pied mark ine  are irregular and unnatuml-looking. 
There ie a cinnamon form, uhowing tlre markil~ge of the dark-brown 
type on a fawn-colonred ground. Thia is gonerally pied with white, 
gradinp, aa the dark-pied b ide  do, into complete whitenem, and pied 
irr.egulurly like tlrem. 

Pure white birds are lese common than pied ones, but more m than 
dark-brown typical or pure cinnamon birds. 

There in 110 intergmdation between the brown and cinnamon forms. 
The bill and lega vary aa in the Canary ; they are normally 

ooloured in narmul or :iecu.ly normal t y p e ,  fleahy white in cinnamon, 
white, and light-pied forme The upper chap mug be black and the 
lower fieehy white, in correapolidence with t.he I~ed-marking. 

The cinnamon and white forma are smaller than the dark-brown 
mee. 

THE COLLARED DOVE (Turttiv &oritis). The exnot origin of the 
domentic Turtle-dove iu unknown ; ita rarietiee are of three types The 
ordinary form is creamy-fawn with drab primarim and white t i p  b 
the tail-fenthem except tlte central pair ; a Iralf-collar or1 the nape 
and the proximal half of all the tail-feathem below a1.e blrck Tbe 
bill is black, t l ~ e  iris red, the feet purple-red, and the eyelids creamy- 
white. The sexes are similar, thong11 tlre cocks are almoet impercep- 
tibly lighter almut the head. The young have no distinct collar, have 
flwhy-ooloured bills and paler red feet. Tl~iu form do- not vary more 
than r wild bird, and Englielr- and Indian-bred specimens are alike. 

There is also n white form with a flesh-colonred bill and pnler red 
eyes; the pupil is often red (non-pigmented) in theee. This may have 
a dark ooller, but ia generally without it. 

There is an intermediate form, colonred generally ea i l l  the common 
tjpe,  but with tlre p ~ i m ~ r i e e  white, oollw dmb, all k i l  fenthem white 
but the two centrat, whioh are buff, nnd grey a t  base of tail below 
instead of black. The bill ie tliie form is flesh-oolonred and the irides 
light red aa in the wl~ite birds. I have only eeen thie in India 

Mr. D. Eem, to wl~om I showed birde of thie intermediate form 
tells me he got somewhat nimilnr birds by or.osaing the white end blaok- 
collared fawn types. He is sure they were not pied or epleshed as 
P i p o n e  often are. 

I have awn in cages of them Dovee npeoimens of a drab m l m r  6 t h  
with dark ring, identioal in plumage with the wild T. dosmm of Iudia, 
b u t  in tbe absence of opportunitiee of etndying theee individuals I cannot 
say whether they were tune or wild specimens ; I think the latter. 

THE ROCK-PIGEON (Oolursrba tivia and k n t d i a )  hee been so 
long bred selectively that i t  in sot  a good ~peoies on l~h ioh  to ntady 
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spontaneoue variation, since it is hard to find it in a really unselected 
etate. Both the Western nnd Eastern forms produce cl~equered indivi- 
duals wl~en wild. 

By atudying Pigeons not selected for colonr, or living in a semi- 
feral state, as in towns where they pick up tlleir living in the s tmt s ,  
the following leading trpes are evident :- 

(a )  As in mild type; common, but not the most numerous. 
( b )  Silver, a pllicl form, greyish cream-colour wit11 the wing-barn 

nnd tail-tip dark drab ; bill flesh-colour. Not uncommqn. Correct fol. 
many breeds. 

(c) Blue-chequer, with the back and wiug-coverts mottled with 
black; very common, in fact tile moat r~umemos in semi-felnl pigeonfi, 
and aleo oocurring frequently among birde in (I perfectlj wild stnte. 

(d) Silver-cheqner, t,he comepondi~~g marking ill cream and drab. 
(e) A eandy-red for111 wit11 grayish white primaries, rump and tail ; 

very common. Often the wingu are cliequered with whitieh, when tile 
bird is a red ahequer. 

(j) Silver-dun ; a sort of aahy-grey, with dark-I-edtfish-brown 
neck m d  wing-bars ; no tail-bar ; very common. 

( 9 )  Black, of a dull slaty shde ,  very oommon. 
(h) Pure white ; rare. 
Intermediate pied and splasl~ed forms are nnme~~ous, generally 

asymmetrical ; the quills and tail are often more or less white, or 
again may be markedly darker than the body when this is or white. In 
this case the marking is symmetrioal, but ill-defined. Blue and 
black, blue and blne chequer, end blne chequer and black, grnde into 
each other commonly; but not, ae a rule a t  all evente, any of the blue 
sbadee wi!h red or silver ; nor do tbeee last glsade into black ae a rule. 

The beak is fleshy-white in light forms, the feet and eyes remain- 
ing normal, except in whites, where the eyes are dark (" bull " of 
the fancy). 

The pigeon certaiuly shows convincingly what can be done by 
careful selection of structuml variations, for in its feral etate it i~ 
not by any meane a structurally variable bird. I n  form a lot of feral 
p i p n e  are aa uniform as most wild birds, and much more eo than 
some species. 

THE BUD@ERIGAB ( u e l o p ~ t t o o u s  unduhattce). This little Auat~nlian 
Parrakeet, known in books aa the Undulated Grass-Parrakeet, haa been 
exportad only during the last half-cel~tury, and many a m  still brought 
over ; but i t  is l a r~e ly  bred in oeptivity. 

In  domeetication the usual colour is the typical one, but three vsrie- 
tnl f o m s  ocour. 
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One is a pallid form, of a general greenish-yellow tint with the 
dark markings faintly indiaated ; the blne cheek spots are present in 
full development. I have seen a t  lwt flve of this form. 

Another is a pure latino, clear uniform yollow thmnghout, with 
pink eyes. I have w n  two of thie type. 

Two blue specimens, in each w e  the offspring of yellow birds, 
have been known. (J. Abrahama, vi& Mr. R. Phillipps, Avicultlrral 
Magnaine, Vol. VIII., 1902, p. 75.) 

One or other of the drat two is being 6xed by breeders, but I cannot 
say to which form the "Yellow Budgerigare" so often advertised belong. 
I have eeen no pied, splashed, or otherwise intermediate forms. 

! hE  BLUE MOUNTAIN.LOB~KXIT (Triohogk,881bs m a i m n i )  WBB bred 
yearly for about four yeara previons to 1890, at  the Blackpool Aqua- 
rium and Menagerie, aooording to Mr. W. Oabaldeston (Aviculturnl 
Magazitae, Vol. VIIT., p. 167, 1902). Mr. Osbaldetlton, nfter giving 
an m n n t  of the conditions nnder which the bil-ds were kept, 
" One year a very onrions, handsome, ' sp~rt~ively ' plumaged bird wm 
reared. The head was red with lacinga of white, and the ehouldem 
were tinted with green. The greater portions of all bther park9 of 
wingcr, body, and tail were of a bright chrome yellow, intermixed with 
green feathers here and there ; m d  the tail feathers were tipped wit11 
red ; making a really handsome, showy, and lnre bird. I t  was a young 
bird in May 1891, and was alive some three years aftermads to my 
knowledge. I went many times to lookat aud ndmire thh  rare-fertth- 
ered lorikeet. . . On one omasion, I noticed that its clams had 
grown very long. It was always kept in the same cage with the 
others." 

THE Parrsrm (~hcrsionb co2chicuo) has been more or less artificial- 
ly cared for ever since the time of the Romans, and so mny be f ~ r l y  
reckoned a protested bird. Ite variatio~w fall into two main types :- 

The pallid " Bohemian " form, in which the cook's ground-colonr 
ie a lostreless bnff, with the usial dark edgings to the feathers and 
dark neok almost devoid of gloss. I can fiud no sccount of the hen. 

The white form, whioh is fonnd in both sexes. 
Intermediatee between Bohemian and normal seem not to ocour. 

White-pied birde are common; the white marking is irregular and 
mostly confined to the upper snrfacei Pied b i d s  will produce their 
like if paired, and will give some pied offspring with normal birds ; 
bat 8 white and a normal bird will not nsually produce pieds, though 
some whites may be bred from such a mating. (Tegetmeier, Pheasants 
fot CwP7fu and Avianks, 3rd edition, 1897, p. 150). 

White specimens are weaker than normal. 
J.  11. 22 



THE GOLDEN PHEASANT (Ohysolcphas pictus) of China hns been 
bred in confinement over a century. 

I t  is generally true to the type, but a variety, the Black-throated 
&Id Pheasant, is known (0. pictus obscurw of Schlegel) in which the 
cock's cheeks and throat are dark brown instead of buff, and the scapdara 
blackish instead of bright red, while all the tail-feathere are barred, the 
cent~nl onea with the rest. The hen of this form i~ darker than that 
of the type, as also are the chicks. I t  is believed to be a variation 
which baa arisen in captivity, as it is only known in that state. 

As the Amherat Pheaaant (0. nmherstide) the only near relative of 
the Golden species, has a dark throat and barred central taibfenthers, 
the peculiarities of this form seem to be more probably due to n 
reversion to the ancestral type of the genus than to an approach to 
melanism. 

Mr. P. Caat~ng, the well-known mild-fowl dealer of Leadet~hall 
market, tells me that this variety used to be more common, bnt was not 
liked, on account of its dull appeamnce. 

THE SILVER PHEARANT (Qenw~lrs nycthemewcs) has given no varia- 
tions in captivity. . 

THE FOWL (Galltrs gallus) is obvionsly excessively variable in colonr- 
ntion. As I showed some time ago (Nature, Jan. 30, 1902, p. 297) the 
characteristic colours of all except the highly specialized pencilled, laced 
and spangled breeds occw in common Indian Bazaar fowls. 

I sta.ted on this oooseion that the colonration of rntons with a 
black tail W8S not recognized aa correct for any breed in hens, but in 
making this statement I overlooked the Nankeen Bantam breed, in 
whioh both sexes are thus colou~*ed. This oolonration ia perhaps the 
commonest met with in domestic poultry allowed to interbreed freely. 

A few more details may here be added :- 
Tho colour of the legs and feet in meelected fowls varies much, 

being fleshy-white, blue-grey, black, yellow, or olive-green (" willow " of 
the fancy). The only intermediate form whioh ocaars is the black- 
mottled white or yellow accepted for Houdans and Anconae respectiyely 

The ear-lobe, as in the mild bird, varies from red to white ; it may 
present a combination of the two colollrs. Creamy-yellow ear-lobes also 
occur. The ear-lobe is blue in the dark-skinned " Silky " breed. 

The bill is dark as in the wild bird except in birds which have 
white or yellow lege, in w11ich case the bill is of the same colour, eome- 
times marked along the ridge with black. 

The naked skin of the comb and face, &a,, is uniformly red as s 
rule, whereas the wild-bird's face is flesh-colonred, A dark purple 
face may occur, aa in the Brown-Red Game, which is hence called 
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"gipsy-faced." The whole skin, as is well-known, is dark in the Silky 
breed, as is also in thin cese the perioeteum of the bones. Thie breed 

white plumage, but usually dark-fwd fowls are dark-feathered 
slso. I have never seen a dark-faced cock in India except, of coarse, a 
" S,ky." 

The comb in mongrel fowle is usually single ; but rose-combe often 
occur, and pea-combs leas commonly. The single comb is always larger 
thm in the Jungle-fowl, and higher and more arched in outline in the 
cwb. The wattles are also larger, and are developed in the hens, 
which is not aenally the case in the wild bird. Small creeta and a muff 
of feathers on the throat m u r  in  mongrel fowla of both sexes, but not 
together as a rule. Tame hem are J s o  often spurred, which is rarely 
the case in the Jnnglafowl, though Blyth obtained such a speoimen. 
The legs and feet are always larger aud coarser in tame fowls than in 
mild, and the tail ie carried more erect. 

The wattles may be occasionally aborted, and a median dewlap 
take their place. This teuds to be the case in the Indian Aseel or fight- 
ing-cock ; and in two fighting-cocks of a larger blwed, from Saigon, I saw 
at Mr. Rutledge's establishment some time back, not only were the 
mattles absent and replaced by a dewlap, but there were no eclrIobes 
either. Their combs were small and non-serrated, and ae the neck and 
)lead wetse all bare and red, the general appearance strikingly recalled 
that of a Condor (Barcorhamphw gryphw). 

THE PEACOCK (Pavo iristatus) varies at times in its wild state in 
India. Mr .  Hnme (game-birds and Wild-fowl of Indiu, Vol. I., p. 89) 
records, on Bandereon's authority, two hens of a dirty yellow. Mr. 
W. Rutledge once received a cock of the colonr of a new copper coiu, 
aa lle described it. 

Most tame Peafowl conform to the ordinmy wild type. 
White epecimens are not l.are, with fleshy-white bills and feet. 

Pied specimens are also not uncommon ; the colonration, though not quite 
regular, and unlike a natural marking, follows certain rules, the ne&, pri- 
mary quills and belly being white, and the rest of the plumage mloured. 

Most important of all ie the Japan or Black-winged form (Pawo 
nigripennie of Sclater) in which the male has a11 the wing, except the 
primaries, black, gloased a t  the edgee with blue and green ; the primaries 
are chestnut with clouding of black along the shaft and edge. The thighs 
are also black i~ this form, and the train more gloesed with copper than 
in the  type. The hen in this variety is white with the upper surface 
grizzled !vith black, and longitudinal central black splashes on the rump- 
feathers ; the tail is blaok, and the primaries chestnut as in the male. 

The  feet are fleshy-white in both sexes. 
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The young are all wbite in the down and first feather, with a pink 
$psh on the wings ; but the young ooob soon beoor~e dark. The variety 
bes been abundantly rhown by Darwin to arise ~ J J  either sex ae a sport 
from the type in domeetioation; it seems in ma bt+P08 to have m n r -  
red wild. I t  ie emaller and weaker than typioal birds, and not a match 
for them ; yet when they are allowed to interbreed indiecriminatsly the 
Md-winged form awrsmpe the other. Mr. Crufsne tell8 me thatblack- 
winged b ids  will throw baok to the type, bat generally speaking the 

\ 

variety breed8 true. 
THC GUINEA-FOWL (Numida nwleagrk), albhough so reoently domes- 

t k t e d ,  rariea a great deal. I have dieonaeed the colollrcvariationa in 
Ndure (June 5th, 1902, p. 126). Sinoe then I have seen two or three of 
a type I had o~lly previously seen in one pied bird, i.a, lavender without 
spote. I find self-colonred birds of this type have barred primariea 
like the dark-purplish self-colonred birde. 

Mr. L. Wright (loc. cit. iqfra) eaye that pied birds are therewlt of 
ci.oesing white and coloared speoimena. 

There is deo  a form with white groand-colour an3 dark apota, but 
this I hove never eeen (L. Wright's &hated Book of Poultry, Caseell 
& Co., 1890, p 511). In all the forms the white of the lower cheeb 
invades most of the sidee of the head end neok ; and in most birds, even 
the normelly colonred ones, the toea and more or Lee of the shanks are 
orange yellow. The white of the faoe also often invades the wattles, a d  
both these and tlle face may be atsined with blue. . 

The looee naked skin of the throat is muoh more developed in , 

Indian then in English Guinea-fowle, often forming a dewlap all inch 
deep, and frequently colonred a bright sky-blue instead of dull 
pnrple. 

I procured some time ago a normally-colonred male specimen with 
a pwdnlons throabfnft of hathers colonred like the a d j m n t  feathered 
part of the neok, of a plain purplish-elate. 

TEE TURKEY (Mebag+ gdlopauo) of Mexico wee found domeatiuated 
when the Spoiarda invaded Amerioa, and very aoon wse kept in Earopo. 
I t  has not been bred aeleotively till lately. 

The oolonr-d t ione  in domestication are few and well-defined. 
The typical bronze form h not very common in Europe ; and in India 
I have only seen i t  onoe in seven yesre' midenoe. Thh  bird in colonr 
exactly resembled the plate of t h h  speoiee in Elliot'e Monopuph of 
P h a k m h .  The commonest type ie one in whioh the bronze part of 
the plumage h replaoed by black, b r o w  only in oertain ligl~ts, the brown 
aud white nurkings being retained. 

The pure black form is also not uncommon. 

\ 
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A white form with the body and fail-feathers subterminally barmd 
with blmk in a very regular manner is not infrequent ; the primari- in 
this are emoky-black on the inner and white on the outer web, not 
barred as one would expeat. Puro white, fawn, and grey variet,ies 
occur in Bnrope, but appareatlj not in India. 

The lege of dark forms of domeetio birds al-e horn-coloar, not pink - 
aa in the wild bird ; in light fonne they are pinky-wlrite. 

The mnrrenoe of a downy crest in tame Turkeye has been disonssed 
by Darwin ; 1 have never come across an instance. 

The tame Turkey shows a distinct inomme in the eiae of the naked 
head  proceeees and oamnculations as compered with the wild bird ; end 
ihe tame Turkeys of India, as Blyth long ego remarked, similarly show 
a marked inorease of development of these parts aa compared with 
European domeetio specimens. 

The feet are also coarser than in the wild bird. 
THE MUTE SWAN (Oyptu o b )  of Central Europe and Asia has been 

tame for many oentnries in Enrope, but baa practically lived the life of 
a wild bird, largely shifting for itself, and often, whei~ left nnpinioned, 
reverting to the wild state, so that its exact natural range is doubtful. 

The epeoies haa continued true to type except for the p~.odnction of 
one well-marked variety :- 

The Polish #wan (Uygnus d~nmutabiJw of Yarrell). In this the 
plumage is white a t  all agee ; and the nestling-down is white. Thg feet 
are flwh- or clay-coloared insteed of black, and tile froutal knob ie 
emaller. Sometimes the cygnets are fawn-coloared in this form. 

The variety ie known to be propagated t ~ v l y  for at  least one genera- 
tion. I t  hasoccurred in a wild or feral condition, aud liee been bred from 
the ordinary type both in England and of late years on the continent. 

Intermediate forms occur, for t l ~ e  characters are not sufficiently 
constant to allow of this type ranking 8s a epeciee, to say nothing of its 
origin. Those few specimens which I have seen were, however, all 
readily recognizable and typical. Tho variation is not recorded to be at  
dl m d y  limited. 

Tar Muscovr DUCK (Oairina moschatcr) of Tropioal America, was, 
like the Turkey, found in a domesticated etate by the Spaniards, but it 
alm exista wild. 

Domestic birds are often nearly true to the wild type, but seldom 
completely eo, aa they mually show a few white feathere about the head. 
The head and upper neck are often grizzled throughout with black a l ~ d  
white, ending very definitely, while the rest of the body remainrr normal. 

Pied birde IUW common, the black being u m l l y  moetly restricted 
to the crest, back, and tail, but the marking is not very regular. The 
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primaries are always white in pied birds. A variety with w h i b  body 
and blaok creet occnrs, and haa been fixed ss the " Peruvian " breed. 

A slate-grey variety occurs, but is rare. 
Pure black and pure white specimens are not uncommon. 
The bill and feet in the latter are pale sickly yellow, and the irides 

light blue, instead of tlie usual orango-brown. 
The hill and feet remain normal in most birds, but tile terminal 

portion of the toes and webs are often pale yellow in pied birde, the  
rest of the limb remaining normal. The bare face of the drake varies 
muoh in extent and development, being either moderate and smooth, or 
excessi~ely carnnculsted. I t  is sometimes nearly all black insbad of 
red, even in white birds. The duck haa the bare face and mrnnculations 
like the drake, hut on a smeller scale, and the development varies 
similarly. 

The form is often heavy and clumsy, but the birds can generally 
fly, and oftell display a strong perching instinct. 

THE GHEY-LAC) GOOSE (Anser jerus) of the temperate parts of the  
Old World is the oldest of ~ l l  domesticated birds, a white tame variety 
having been know11 in the days of Homer. I t  is unusually variable ill 

the wild state, nccoi-ding to W.. Hume (Gawze Birde of Iqrdia, Vol. III., 
yp. 63, 61). I have not xloticed the variations hc mentions, the com- 
paratively few birds I l~ave seen having been very uniform, but I have 
several times seen a slight difference of colour which he does not appear 
to have found, uiz., the nail of the bill being horn-colonred insteed of 
white. Mr. J. (3. Millais (Wild-fmukr i n  Scotlad, p. 31) records a 
white Grey-lag wl~icb for four winter& frequented the Tay Valley with 
others of its species-tliison the authority of a Mr. C. M. Innee, who 
ultimately wounded but lost it. 

This goose has varied very little in colour, presenting only t h e  
following types :- 

(a) Resembling tile wild form ; correct for Toulouse breed. 
(b) Silver-grey ; only 'known as a sport in Toulouse ganders. T h e  

cam, ae reported by a well-known wator-fowl breeder, Mr. J. K. Fowler, 
in Mr. L. Wright's nltutratea Book of Poultry (Caesell & Co., 1890), 
p. 559, is so important that it may be given in full :-" Some time a g o  
I bought for a change of blood a fine gander from a celebrated fancier, 
which differed from my own strain in colonr, being of a beautiful a'lver- 
grey instead of dark like my own, though otherwise the markings w e r e  
exmtly similar. I bred from him that year some splendid sfook, which 
~ l l  took after their maternal relativee in colour with one exception, 
consisting of a gander, which came of exactly the same hue ae his sire. 
Sinae that time, in each succeeding year, I find one or two-seldom 
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more-oome silver-grey ; and atrnogo to say, they are always ganders, 
and gese~.ally remarkably fino, and snperior to t l~eir  brothers. I hare 
never yet bred a single goose of this lighter shade." 

(c) Pure white, correct for Embden and Sebastopol breeds. 
(d) ~aidy-coloured ; never seen by me. 'I Sandy-colonred (common) 

geeae are not infrequent in eome parts." (Rev. Dr. Goodacre on The 
Question of the Identity of Specias of the Oolonaorr Domestic arid the Chineso 
Goose, P.Z.S., 1879,p. 711.) 

The bill and feet in all tame birds are usually orange, but still a 
good many have flesh-colonred feet. T l ~ e  irides are dark except ill 
white or light-pied birds, wherein they are blue. 

Pied intermediates are common, r a n ~ i n g  from white-quilled birds 
to the more common type of white Imdy wit11 grey neck and lload, 
patch on back, and one on each flank. Ganders are almost nlmay~ 
mllite in rough-bred geese ; seldom grey, and still more seldom pied. 

Mr. Hemitt found that in crossing the Embden and Tonlouse, for 
which he preferred females of the latter and a male of tho former, that 
the  goslings came 'I ' saddle-backed ' in the feather, mitli the head and 
npper portion of the neck grey, nnd a patch of the same colour on the 
tbigl~s, the whole of the remainder of the plumage being white. Sill- 
p l a r l y  enough, the majority of the young grinders and a fair proportion 
of the  geeee thus bred are slightly crested, though this pecnliarity is 
n o t  poesessed by either parent." (C~ssell 's Illustrated Book of Porcltry, 
p. 562.) Tame geese nre much heavier in build than mild, but can fly. 

THE PINK-FOOTRD GOOSE (Anser brchyrhy~achrts) protluces a varict.y 
with the feet arid bnud ncrosR the bill orange instead of pink in the 
mild state (see Sir R. P~yne-Gallwey, Letters to Young Blwoters, p. 69, 
foot-note). The same variation occurs in semi-domestication. 

Mr. Cecil Smitl~, in Mr. H. E. Dresser's Birds of Europe (pp. 71, 
72, published 1878), writes :- 

" My original pair were perfectly true Pink-footed Geese, there 
being no suspiciori of ornnge about the bill or legs and feet of either ; 
t h e  colonr on these parts, however, becnme rery pale and faded after 
t h e  breeding-season, nnd continued so long into the autumn, but to- 
wnrds the end of autumn it got mucl~ brighter, the colour being mout 
i n  tense a t  the beginuing of the breeding-season ; it is the aame with t h o ~ e  
of their young which have ownge legs nnd I>ills. This pnir hatched 
t h r e e  yonng in 1872 ; of these only one reached maturity. The leg, 
and bills of the young were all alike, very dark olive-green, sllowing 
no traoe of pink ae long as they were i l l  the down; but soon after they 
b e g a n  to msume their feathers the colour on the legs and bills began to 
d i s c l o ~ e  itself, and thoae part4 in the only survivor of this brood were 
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and still are orange. Since tlicn the old One8 have bred evc1.y year, 
some of tlre young baving orange legs and bills, and some pink like 
their parenta. This year the 6rat orange-legged one, a female, had a 
bmod, some of which had orange and eome pink billa and lega. I have 
never seen any mixtore of the colonre, tbe lega and hill being either blight 
orange or briglit pink ; there seeme to be no gradation between the two. 
As to the bills, the dark portion (that ie, the nail and tlie bese) remains 
the eame whether the other part is orange or pink; in fad; the only 
pnrt of the bill that shows any change is the part which in the Pink- 
footed Goose ie usually pink." 

TEE Crrrsssr Qooer (Oygncvpeie cygnoidee) of Eastern Asia h a s  long 
been d o m e s t i c a ~  in China and hna been known aa a tame bird in 
Europe for more than a century. 

This Gooae as ueually seen in England shows two varieties. One in  
whicl~ the oolour of the wild type is preserved thronghoot, and a pnre 
white type, with bill a~ well na feet orange. I do not remember8eeinR 
intermediate pied fomns, which no doubt occur. 

The bill is ~horter  than in the mild type, nnd at  tho b a ~ e  there is 
R fleshy knob, level with the forehead above, and noticeably bettp~-- 
developed in the male. The form i~ of course heavier than would h 
the case in a wild bird. 

The species can he modified to a greater extent, for the large 8 ~ s -  
tom breed, while typioal in colour, ~ R R  n very large knob, a pendnlou~ 
feathered demlsp and abdominal fold. 

A smaller lighter breed iu imported to India from Chine, inferior in 
sine to the type and much darkor nnd grojer i n  colonr, with tlie feet ns 
well se the bill black, only just tinged with orange. There is no 
gulnr or abdominal flap, but the frontal knob is well deooloped, and 
the beak ehort. 

The geese kept iti India were considered by Blyth to be hybrids 
between the Chineee and the common goose, but so far 8e I have Seen 
they show, in colonr at  all events, no trace of tlie latter. Their colonr is 
not very often completely normal, aa they frequently sliow some orange 
at  the baae of tlie beak, a white band of feathers round the baee of the 
upper mandible, and a more 01. lesu perfect white belt across the brast.  
White birds aro nu dcsc~ihed above. Pied birds are common, and 
usually have the dark colonr on the bck ,  flanks, and head. They are 
juat as often ganders as geese, so thst white is not eexually limited in 
thie moe. 

The nnsal knob ie never very large, and grades into complete 
' 

absence. TWO young specimens imported direct from Chine, nnd 
normally colourcd, had each n sm~l l  round tuft a t  the back of the head. 



1902.1 F. Finn-General Noleo on Variation iri Birds. 177 

The MALLARD (Anao hahas )  of the Northern Hemisphere hw been 
domesticated since the beginning of the Chrietian era, and hes given 
rise to several distinct breeds. I t  variea to eome extent when wild, and 
R great deal in an uneelected condition, aa when kept in India; the 
varieties are best considered separately aa to sex. 

The leading variations in drakes are IM follows :- 
( a )  As in mild type; rare ; c o m t  for Ronen breed. 
(b) As above, but no bay breast or white colltrr, the pencilled-grey 

of the under-surface running up to the greeu neck ; cornmoll ; mid to 
supervene with old age in domestimted birds of recent wild stock. 

(c) As in mild trpe, but bay of b rea~ t  running cloudily along 
flanks ; common. 

I (d) Black with a white patch on brea~t.  
(e) Blue grey but with the usual markinga ; breast warm brown. 
(f) Pure white; aorreot for Aylesbary, Whits Call, a1111 Pekin 

breedg the last-named being tiuged with yellow. 
Intermediate typee are very common, gonel.slly irregularly inark. 

ed ; the breaet is the first part to show abnormal wl~ite feathering, then 
the wings. I have never seen a pure bkck  duck nmong mongrel Indian 
birds. 

One pied type r e c m  so frequently, in various colonre, that it 
deserve8 speoial mention. In tliis the heed, breast and shoulders, and 
hinder pert of body are colonred, the ref4 white. This is the oorreot 
marking for the new Indian Runner breed, in which the colonred part 
of the plumage must be fawn in tint. 

As in tlie fowl, tbe female varies more tban the male :- 
(a) Be in wild type ; rare. 
( b )  As above, but light and dark head-markings obsolete, all head 

being uniformly speckled ; speculum often whitish or brown like rest 
of wing. 

(c) As in wild type, but lighter ; throat and eyebrown white, belly 
shading into white ; speoulnm normal ; oommon. 

(d) As in wild type, but ground-colonr much darker, rich warm 
brown, correct for female of Ronen breed; common. 

(e) Black with white patch on breast ; specnlnm often whitish ; 
common. 

(j) Blue-grey, often with dark edging0 to the feather; not 
uncommon. 

(g) Pure white ; correct for Ayleebnry and other white breede. 
(h) White, with coloured s p e d u m  and some dark colour on rest 

of wings. Drakes are never marked like this. 
The intermediate types are very numerous ; the mnrkinge in pied 

J. 11. 23 
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ducks &re the same ae in pied drakes, wbich ie remarkable when the 
great natoral difference between the sexes is considered. For instance, 
the type with white neck, wings, and belly, and oolonred,head, breast 
and stern, oorresponde cloeely with the drake eo marked, and is correct 
for the female of Indian Runners. 

The colour of the bill varies mnoh ; the iris, however, is not 
noticeably variable, being alwnys dark as in the wild form. The legs 
nnd feet are always orange except in blnck and dark black-pied birde, 
where they are black or black with orange toes respectively ; I have 
also seen eome light brown types with dark olive feet, in femalee. The 
female's bmk is extremely variable, uuu~lly a mixture of orange and 
blnck in varying proportions; bat it may be black-and-slate in the 
darker and some of the ligl~ter types. In white birds i t  is generally 
orange, but should be fleshy white in tbe Byleabury, a colonr not seen 
in Indian mongrels. 

The drake's bill varies much A A  the duck's, being most commonly 
yellow or orange, often pied with black at the ridge and base. I never 
aaw dark olive legs in a drake ; except in black or black-pied birds they 
are alwaye orange. The l e e  and general form are alwaye coarae. 

The O~TUICH (Btszrthio cumelus)  ha^ beeu domesticated for thirty 
geara in Cape Colony (Mr. C. Schreiner, Zoologist, 4th eeriee, Vol. I., 
1897, pp. 99,100). 

An abrupt variation o m m  in the oolonr of the naked skin, which 
is fleehy in aome individuals, and grey of a dark 01- light ehade 
in otherrr. This difference of akin colonration is the main point relied 
upon to distin~uisll the various wild races now ranked cte epecies. 
Tho plumage of the cocks varie~ from jet-blaak to rnety brown, tho 
let,ter hue predominating in tho moister coast districts. They mny 
be more or less spotted with white, and in aome the body feathere are 
ourled. The hens vary from dark rich brown to light brown, grey, 
or ash ; they may hare wing and tail-plumes white, or be barred 
with white; and a male-plumaged specimen waa in Mr. Schreiner's 
poeneeeion. 

I. MORAL VARIABILITY. 
Variation in dieposition is very familiar to bird fanciers, and aa 

examples I may perhaps be allowed to detail some observations I made 
recently on two membera of the Babbler gronp (Timeliidae or Crafuro- 
podidae) the Red-billed Liothrix (fiothrix lntetrs) and the striated Reed- 
Babbler (Argyn enrtii). 

I had a couple of dozen of t,he former and one of the latter in a large 
cage together. Before the Babbler llnd been many day8 in the cage I 
began to notice the Liothrix often tickling and scratching ite he* a s  
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they habitnally do to eaoh other, but tbe recipient of this kind attention 
did not try to return it. 

After a little time I introduced eight more Reed-Babblers into the 
cage, six adnlta and two yonng birds. They fraternized with each other 
and the other member of their species, but before long I had to remove 
one bird, e young one, for bnllying the Liothrix. Twice I canght it 
holding a Liothrix by the nape and keeping it suspended in tbe air ee 
it perched, in one case the victim losing many of ita feathers on escap- 
ing. It also drove the Liothrix from the food in sheer wantonnew, 
whe- the other Babblers displayed no snch selfish spirit. The bird 
was amicable enough with members of its own specios. The Liothrix 
bore no grudge against these for tbe bad behavionr of their compatriot, 
for after ita removal I saw one of them caressing one of tho remaining 
Reed-Babblers in tbe nsnal way. But I never saw thcsc take any 
trouble to return the complimentp, ally more than did the solitary indi- 
vidual. However, I did not long koep them in the compauy of smaller 
birds. 

Tbe Liothrix itself varies in temperament, althongh usnally to be 
described ae tame though nervous, harmless and good-natured ; of the 
two dozen birds alluded to, one, a fine male with a large stont bill and 
somewhat olonded with black below (A) was inquisitive, always coming 
near me when 1 approach the cage ; but he wonld not nsnally take food 
from my fingera. He  w'aa fonder of seed than any of the reat, and was not 
mischievous, though well able to hold his own. The otl~ers did not 
dislike him on account of hia colonr variation, unsightly as i t  wee. Very 
likely his fondness for seed waa responsible for the change. 

Another bird (B) also a male, with a very short bill, was tame, wonld 
feed from the fingers, and was slightly inclined to be miachievow. When 
I put in an unfledged Paradise Fly catcher ( Terps iphe  paradisa') , tbis 
specimen made several attempts to pnll i t  off the perch by the tail. 
B waa not spiteful, but A, in spite of his bigger beak, was afraid of him. 

A third male (0) normally colonred, with largish bill, wea very 
hme,  alighted on a food tray while I had i t  in my hand, and wonld peck 
from mi fingers. It pecked sever~ l  times a t  the head of the yout~g 
Flycatcher above alluded to, and also bullied a yonng Tailorbird (Ortho- 
tomus sutorius) I put in experimentally. The second bird mentioned 
made no attempt to molest this little creature, in spite of his inhoepitable 
behavionr towards the Flycatcher a few days previonaly. Nor did most 
of the other specimens tonoh either young bird, so that the interference 
mas unusual in this species. On one occasion I saw 0 mischievously 
jerking and pulling B by the tail, while another was combing B's 
feathers. 
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Here, then, we have in two species of the same natural group can- 
siderable variation in dispositiou, both individual and specific. 

I t  ie farnilia~ ta bird-fmciem that some individuals of a speoies 
learn fa speak or sing with greater fao~lity than otheru. 

I n  balking Hill-Mynahs (Eulabes intermedia) and Parrote of vari- 
ous species everyone must have noticed how few specimens can cleerly 
enunciate words. I have only seen two of tbe above Mynahs which I 
should call good talkers, and one of these was more perfect thnn the 
other. 

Sex may be supposed to make. some difference, but two out of the 
only three clearly-apeaking Parrots I have known were females; these 
were a red-and-yellow Macaw (Ara macao) and a common Ring-necked 
Indian Parrakeet (Pahrn i s  torquatus). The other waa an African 

. grey P m o t  (Psittucus erithacus) whose sex I do not know. 
I also noticed iu a brood of yonng Oormorants ( P h k a c r o c o * ~ ~  

javanicus) I reared some years ago, that one was so tame that I could 
carry it about on my hand, while another was so wild end vicious that 
i t  was diillanlt to handle i t  a t  all. 

Two young  bay^ or Weavers (Plocsus atrigula) whioh I reoently reared varied 
exoeedingly in intelleoteal powen. Both were confiding, but one wse also nervous 
~ n d  stupid, d ~ h i n g  off in aimless flights, and when ooming to me settling some- 
timea on my nose ; while the other's exonrsionr were mnoh more pnrpoeehl, and 
i t  would freely alight on my head or shoulder, or on thoae of othem, hardly over 
trying to settle on the face. 

A few instanoes of special preferences or the reverse in diet seem 
worth recarding. 

I .  hIeldrutn of thin city fells me that a Bhimraj (Dissenrurt~ 
paradiseus) in hia possession will not a t  cockroaches ; the specimens I 
have kept have usually done so readily, although supplied, aa hie bird is, 
with other insects. 

I have noted above (p. 179) in one Liothrix (L. luteus) out of two 
dozen kept nnder the same ~ondit~ione, a strong appetite for a n a l - y - s d .  
I have heard of a pair which ultimately killed themselves by too much 
indulgence in this article of food, althongh they had a choice. 

Sexual variations in taste have been folly dealt with by Darwin, 
and it is plain that individual inclination to breed ontside the speciee 
frequently occnre. (Descent of Math, 2nd edition, 1899, pp. 414, 415). 

The aversion to perticnlrrr males, however, often alluded to, is very I 
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probably due in many canes to the male in question not being strong 
enough to coerce a mfraotory female. Darwin mentions this (Descsrht 
of Man, wcond edition, 1899, p. 417) with regard to the fowl ; and ill 
the caee of tlie Pigeon and Canary, the mom frequent aocurrsnce of 
the phenomenon seeme to be connected with the greater equality of 
the sexea. 

I on- witnessed a case in which a male domestic collared dove 
(Turtur rbm'w) confined in a hutch with a recently wild caught Tul.tle- 
dove (T. auritus) female, bullied the unfortunate bird till she wss nearly 
d p e d ,  with the rewlt that ultimately she laid, although no young 
were hatched from the eggs. . 

Had she been the stronger bird, this would certainly not have 
happened ; I have seen a female Musoovy duck repulse ignominiously 
a male common drake wllich tried to pair with her. 

The oonveree oaae, of a cock strongly objecting to a particular hen, 
baa beell reoently recorded with 'the fowl by (Bateson, Royal Society 
b p r t r  to the Emlution Oommittee, I., 1902, p. 100). 

L. VARIATION IN HABITS. 

Some habits of birds, snch ae the metbod of sLowing off to the 
female, of manipulatiug food-with or without the use of the feet-seem 
remarkably constant, but the ordinary way of living is subject to 
considerable variation. Darwin and Wallace have given a good deal of 
evidence on this head, and perhaps i t  will not be considered ont of place 
if a little more be added. 

The Pariah- kite of India ( hfilrrus gouitrda ), habitually takos cooked 
vegetable food in default of meat, euch as boiled rice, bread, dm. 

The Wbite-breasted Kingfieher (Ealyon smnyrnensw), a bird of 
varied general feeding-habits, aa it takos both ash and land-animals 
snch ~6 earthworms, occssionally practises piracy ; one which haunts tile 
tank in the Museum grounds hm taken to robbing the Dabchicks 
( P & p  a E b i p n i e )  living there of their fish ; I have seen it make sereral 
&tempts, one a t  least enocessfully. 

The Kiag-crow (Dicrunrs nter) of India, altl~ongh usually pregiug 
' for itself, also practises pirasy at times ; and tliough normally illsect- 

ivorone, i t  will also attack small birds and fish. 
The Indian Houeecrow ( O m r i s  splendens), though usually cal-ryi~lg 

objecte with its beak like Passerine birds generally, may be occasionally 
~ e e n  canvying something in ita feet like a b i d  of prey. As the object 
is d w a p  s w l d i n g  to my experience, valnelese, a leaf, bit of dry cow- 
dung, or a stick, i t  would seem that the prudence of the crow prevents tlie 
bird from experimeiitiug ou ~rtiolen of food iu this way, Iwt they be lort. 
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This crow certainly doea learn new habite; thoee a t  the Mnsenm 
are afiaid to fish things out of the tank, but down by the Hooghly they 
take objecb off water readily. At the Grand Hotel in Calcutta they 
have learnt to catch food on the wing, owing to being fed by residents 
in this way. 

Mr. A. L. Butler observed in the Andamans one individnal of the 
Chestnut-headed Bee-eater (Melittophagus rwi~ihoii) capturing small 
beetles while clinging to a bank, while others of the speciee were 
hawking i m t s  on the wing in the ordinary way. (Jovrn. B.N. E.S., 
Vol. XII., p. 561). 

1 had a common dornestic drake whi~b  learned to fly up and perch 
on a &at iu company with two Muscovy ducka kept with him. His 
general power of fight aLo improved much by hie aeaociation with 
these birds, which, as usual with the speciea, were much more powerful . 
and ready with their wings than common ducks. 

Rai B. B. Sanyal Bahadur m r d s  that somc Wigeons (Marecu 
penelops) and White-eyed Pochards (Nyrom afriuatra) kept in an aviary 
with many other birds leart~ed in this way to fly up to the perches and 
sit there. (Hand-book to t h  Managmaant of Aninto& in Captivity in  
h e r  Bengul, p. 309, Calcutta, 1892).+ 

I observed that some common Teal (Neltitrm cseccu) confined in an- 
other aviary at the same garden GCalcntta) nsed to perch on the narrow 
ridges of nest-boxes. This was also in all probability an acquired habit, 
as this Teal seems never to perch when wild. No other nou-perching 
ducks in the same avinry acquired the habit, not eve11 the Garganeys 
(Qwquedula circia), nor the Wigeons or White-eyed Pochards, though 
perching ducks were confined with them. 

In most of this paper I have merely tried to record some fncts 
which may be useful to students of variation, but with regard to the 
facts concerping the range of variation in domesticated birds given in 
Section H. (p. 164), the following conclusions seem justifiable :- 

Domestication seems not to induce variation directly ; it merely 
gives varietal individuals a better chance of surviving and mnltipllpiug, 
and of producing secondary varieties by crossing with each other or 
with tbe type. The frequent occurreuce of varieties in the wild state 
sbowe tbat the tendency to prodnce them is there just as strongly. 

Were domestication to act in iudncing variability by the change of 
conditions, me should expect to fiud our protected species varying more 

* The wrihr inclnder the Mandarin Dnok (A. galsriculata) a# one of the speoiw 
t h t  q u i r u l  the perohing habit; but thir bird is nrtnrally s percher. 
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in proportion as they were more unnaturally treated. Bnt this is not the 
ease ; the Java Sparrow and Collared Dove, bred for generations in small 
cages, do not vary more than wild birds ; wlerese the Pheasant, which 
lives almost a completely natural life, ie more variuble than these. 

Climate does not directly induce colonr-variation. The same ooloum 
wnstantly recur in domestic birds it1 Europe and in India, without 
variation in intensity. But some typea of colonration may be absent 
~ltogether in one 01. the other .country. Here an indirect action of 
climate, weeding out .colour~ which are correlated with nn unsnihble 
collstitution, may be rensonably smpecled. 

For SO soon as a correlation between colour and some const.itntiona1 
qnnlity is detected, it will probably be found that selection steps in 
men in domesticated birds not bred for rolouc-. Fighting cocks are very 
vat-iable in colour, being judged solely by coumge and prowess it) the 
pit, and hence not selected deliberately for colonr-points. Yet the 
qnasi-natural seleotion to which they are exposed seems to act in sup- 
pressing some few coloura; cuckoo-colonred (hrred-grey) birds-so 
common among nnselected fowls-were rare in English fighting game, 
and I have never eeen a cuckoo-coloored Aseel or Indian game-cock. In 
bhh breed, which is even more courageous than the English @me, and 
has to fight under more trying conditions, the range of colonr is alto- 
getller more limited than among E u ~ l i s h  birds; the hen, for instnnce, 
is never of the wild " partridge " colonr, and very rarely shows any 
spproach to it, tllough the cock nsnally has eome likelless to the male of 
Qallus gdlur, the Red-Jungle Cock, his ancestor. 

On the other hand, the duck, domesticated in so nnnatnral a climato 
ne that of India, slioms much the snme variations as i t  does in England. 

Every species we have taken under our protecl.ion varies in its own 
way; the two h m e  geese, Grey and Chinese, RO nenrly allied that they 
produce a fertile hybrid, have not an identiaal mnge of variation. 

The vnriations of donleutic birds have mostly an abnormal and 
nnnatnral appearance, like casual varintions nmong wild forms; this 
may in mme c u e s  be explained. F& ir~stance, moat domestic! 
apecies prodnce a white variety, and albinoea are common among wild 
birds; yet these are naually unfitted for struggle for exisknoe on 
nccount of their colour, and accordingly we find few white specie#. Those 
we do find may reasonably be snppoeed to have originated aa albiniatio 
aports ; in the family where white species are commonest--the Herone- 
we etill find yet other species which commonly produoe temporary or 
permanent albinoes. A bird wit,h the primary quills only white a t  once 
looke unnatural, and yet i t  is nn extremely common varintion among 
both tame and wild birds. Examination of the white .quills, either in 
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pied or pure white varieties, mill very cornmonly show them soft and 
abraded a t  the t i p ,  a serious mat,ter for a wild bird. Accordingly 
find that white-quilled qec ies ,  like white ones, are almost alwajs large 
rnd strong, nnd well able to defend tl~emselves. 

Why no qeciea is mottled or splasl~ed or irregularly pied, as tame 
forms and varieties commonly are, i~ less easy to understand. But the 
fact that constitutionnl disturbance seems to cause a bird to become 
temporarily so marked, may afford a clue. Such birds may be weak in 
constitution, and unfitted to live in a wild state. The hens do not 
appear to object to them, witness the c k e  given by Darwin of Sir It. 
HCFOII'R pied Peacock, and t.hat of the pied Black bird recorded by 

. Mr. Bucknill in his Birds of Strrrey. This latter wnR evidently' weakly ; 
his whitenes~ increased mitli nge, and he died from natural causes. 

At  the same time, Rome species seem incflpable of producing mot- 
tled or irregularly pied rarieties; I have never seen such in the Torkey 
or Collared rlove, and the auinea-fowl is never rnot,tled or ~plaahed, 
alt,l~ongh it.8 pied markings are not quite as regular as a wild bid's. 
Tho Csaary, on t.he other hand, is partic~~larly prono to be nsymmetrical 
and irregular ill its markings, as also is the Pigeon. 

The tendency of so many domestic birds to become m r s e  and heavy, 
looking, especially marked in f f ~ e  Water-fowl, is probably due to t h e  
adding up of small variations in that direction ; these would, especially 
on birds performing long and perilous migrations, be weeded out in 
each generation ;'but if r~llowed to breed, mould, in accordance with a 
tendency well-known to fanciers, produoe offspring coamer and heavier 
even than themselves, till a conapicuons difference in a p p e r m c e  
resnlted. 

I t  is poesible that the tendency to the increaaed product.ion of fleally 
out-growths, like the combs and wattles of poultry, is connected with  
tllis ae~umption of a coirrse habit of body; but i t  mnat be remembered 
that such processes are peculiarly susceptible to external influences and 
con~t~itutional chnnge~, and, Iience, if the environment i~ ever proved tn 
procluce an inherit.ed effect on any bird, might be expected to ehom t h i s  
effect early arid con~picuously. . 
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BARAX LANCEOLATUS. PARUS PALUSTRIS. 
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A. iVormal form. 
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I N D E X .  
Nmem of New Chnera and 8peciea have an Asteriak (,) prefixed. 

.# 
Abrlmomhur, 18 
Abuara eeMw, W) 

,, fro- 20 
prunoaa, 90 

A&, 88, aa 
Abutilon, 18 
Acacia, 9, a6 
A ~ ~ P T H A C E M ,  16,16,18 
Aunrthu cannabha, 181 . 

JI fringilliroatrie, 181 ,, ppvi&l66 ,, Isnaria E.ingillirontrin, 168 
*ufs-, I61 

de&odsr Bwa, 88 
Aehyranth,  16 
Aeidalia hyprrbiru, 18 
Acridotheran ginginiunw, 169 

trirtu, 81, 168, 169, 184 
~ b b s t b a ,  9 
A- 49, 61,68 ,, ammimta, 68, 66 

,, mrdiophyllu, 68,58 
,, sieobwica, k2 
,, ppdifoliu var. pantamrm, 6% 64 ,, mngapormnia, D, 66 

trilobata, 6!d 
A& cordifolia, 14 
Adotior phemiw, 12 

raneora, 18 
~ e & l i t i .  dubio, 131 
dsgithina tiphio, 126 
A+, 29 
Amchvnomas, 26 
Bumlrcs indica, 24 
h t h i o p r m ~ ,  81,188 
Agathiwnthea jamniecr, 80 
Aidsmoryne mcrlabcvica, 166 
A i r  galerimdata, 188 

7a,76 
,, c-bs 70 ,, dceapstalum, 77 ,, rbenaceum, 76,78 
,, gliandulora, 77 

hapetalum, 77 ,, hmarakii, 76 
8) ,, par. g k d u l o w ,  77 ,, krtifolium, 77 
,, nobils, 76,79 

dlongium Rid&, 76,78 
,, runclanurn, 77 

. I, tonurntom, 77 
uniloeuPre, 74 77 

&il:io, 9, e~ 
~ L C ~ D I N ~ D A ~ ,  129 
dkibiader, 80 
dlcunu etriatue, 1 1  
Allophylue Uobbe, 82 
Aleodaphne, 80, 81 
~zyric~rptre, aa 
A Y A P ~ N T A C E ~ ,  I6 
Amathusia phidippw, 1, Z 
AYATBUBIINA~,  8 
Amblypodiu dsvo, 28 

ss pwbTh" 
1, 

Amomum, 88,84 
Anar b e h a s ,  177 

I, m l o r h m 4  188 
Andrapam columella, 14 

,, mnga, 14 
dnici'mlso Qrahanrkna, 47 
Anona, 81 
A r o ~ r o E a ,  81 
d w i u  wippw nwnipps, 8 ,4  

-*, 4 
A& b~achyrhynchun, 176 

9% .fa+ues 174 
Anthraoanwr albiroetrb, 180, 169 

,, coronatw,169 
dntion'e, 80 
dntidrsma, S-4 
Antigonar aura, 88 
dntiwhinllm Orontiurn, 16 
dpaiura bolina, 17 

,, cardba, 11 
,, mieippw, 18 
,, patieatin, 11 
,, paryeatis, 11 
,, (Rohana) pazyeatie, 11 

Aphmmu lohita, 24 
rebrinun, 24 

dph&rchin alpha, 48 
,, aOllan442 

APOOYRACEZ 6, 6,  
A# albina, 87 
Ara mocao, 180 



Index. 

A r a c k h t h r a  asiatica, 189 
Arborida intennedia, 181 
Arctocarpus, 81 
Ardkin, 20,22 
Arecc1,88 
Argya earlii, 178 

,, gQwP, 126 
Argynnie children,, 19 

,, arymanthir, 18 
,, hypsrbiw, ID 
,, nfphe, 19 

Argy*&, 24 
ArirtolochL, 28 
A B I ~ T O L O C H X A C ~ ,  28 
Artemiria, 17 
A ~ C L ~ P I A D I I ,  8,4, 6 
Aeclqpicrr, 8.4 

mraaaaica, 4 
Aeronma, 180 
ds t icopt~ue  olivascenr, 88 

,, d s a l a ,  88 
,, ( la-8) . ah la ,  

Astictoptau olivaac~ns, 8 )  
rtcrllifsr, 88 

~tel$pha&mtu, 18 
phdantha, 18 

bramu, 180 
Ath- aritu, 14 

,, bahula, 14 
,, IsuwtM, 16 
11 ~ f t s ,  14 
1, periue, l8,16 
1, wk?nqphora, 14 

nrlpith l a  ~crdh zan~~olatas, 1~1.18~1 
Wwdi, la6 

B a l b w a ,  83, 84 
I ,  w., 7, 899 

Baorie adsammais, 86 
,, narora, 86 
,, ocsia, 84 

Barkria, 16, 16 
Begonia, 46,67,64,66 

,, andanzensie, 67,80 
,, bombycino, 59 
,, bomeenais, 65 
,, cmqitom, 6!2 
,, cosiacea, 62 
,, debilis, 67, 80% 

Ca&tu etythrinuu, 161 
caryota, 88 
Coseia, 26 
Cauuarius gakatw, 161 
Oatachrysopd etrubo, 22 
Catochrysope cnejur, 89 

,, straba, 22, as 
Catopsilia eatilk, 2 

,. chryasis, 16 
I' crocale, a, a6 

. 

Begonia megcrptera, 66 
,, +negapts+o*, 68, G, ti6 

~awpe+euto, 68,64, tx 
,, peltatu, 68 

petakennis, 68,64 
praeclara, 68, 66 

1, repan.ia, 60 
,, Scortschinii, 67, 62, 68 
n heatof  b?, 69,60,61 
,I mbbwtlbntia, 80 
,, thaipimgenrie, 67,61 
1, Tbqnsonii, 6 8  
11 Cub~oaq  66 
I, u a r i a ~ , 6 l  ,, vsnurtu, 68,BB 
,, Wrayi, 69 

B I G O N I A C E ~ ,  4 6 6 6  
Bhringa +anrifsr, lm 
B X X I N E ~ ,  18, 19 
Bhnmz, 17 
Boa sondaicw, 18% 
B t a e h m a u r c n t i l u ,  169, 160 
Brareira, 28 
Bocramx~m,  180 
Bupburum, 70 
Butasfur fama, 180 
Butea, 22.23 
Caduga, 6 
,, sitn, 6 
,I W , 6  

ca?s+inia, 9 
Cairina moschata, I f 8  
Cajanus, 28 
Cakmur, 32,88 
Calotropis. 8, 4. 6 
CALYCIFW,  4t) 
c a l y r k m  hors&ldii, 6 

,, mi-, 6 
Cameno dsva, 23 . 
Cami, 86 
CAPITONIDI, lm 
C A P P A R X D ~ ~ ,  a7,28 
capparis, 27, 28 
CAPI~XPOLIACEB, 18 
~aprania alida, 82 

,, e h s i i ,  32 
,. ey*ichthur wr, 83 

Cardinalis curd id i s ,  161 
Carduelis canicsps, 168 

,, carduelis, 167 161, 168 
Carduucl. 17 



~ s n t r & a  dnas i s ,  180,167,168 
ceralostaehya arborso, 80 
Caropcgea, 4 
a e m  Duvauesli, 186 

,, unicolor, 186 
Ceq le  =ria, 129 
C e t k  biblie, 18 
Chapra mathian, 86 
CEAXADXIID&, 181 
Chmassr athamas, 9 

,, bernardw, 9,10 
,, polyaena, 11 

polyeena, 9, 1 I :: (E,"&) a t h a w ,  9 
Chaulelamnw ebrepme, 160 
Chilades laius, 21 0 
Chloiphaga, 169 

,, d-r, 160 ,, hybriakr, 169 
,, magellanica, 169 
,, wbidiceps, 169 

Chlo*qpeis ourifrons, 1% 
,, chlwocephala, 126 

Chrpeocdaptas gutticriatatus, 129 
Chryrolophw amherstb, 170 

,, pictun, 170 
II ,, obscurua, 170 

Cimnamomum, 80,81 
Ciwhochroa mithila, 18 

,, eatellitu, 19 
C i w ~ m m  caeepitoaum, 39 

,, Hookeri,88 
~irrbchroa mithila, 19 

,, m-ta, 19 
satsllito, 19 

c&, 21, 29, 80 

,, eu-, 8 
Cocoa, 88 
Col ia  phyrantho, 28 

,, verhuelli, 26 
C o l w b o  intermedia, 167 

livia, 167 
col&a, 28 
C o u a x n ~ ~ c c a r ,  %i, 26, 31 
C o ~ m s r ~ a ,  17 
C O N N A X A C E ~ ~ ,  24 
Connarua Ritchiei, 24 
C O N V O L V ~ L A C E ~ ,  l7,24 
Convolvulw, 17 
Copysychus snularin, 128 
C o r a c b  a m i s ,  329 
C o a r c ~ m a ,  129 
CUBNACE~C, 46,7!2 
C O ~ L L I ~ L ~ ~ ~ ,  46 
COBVID~S ,  144 
C m s  jwgikgus, 164, 163 
,, t~onedula, 166 

C a m s  eplsndene, 166, 167, 181 
Coturnin eonrmunir, 164,166 

,, coromandslioa, 156 
Crastia, 6 

,, felaeri, 6 
,, frauenjeldi, 6 
,, fiauenfeldii, 6 
,, godartii, 6 
,, kinberpi 6 
,, lorquini, 6 

Crataeua, 27 
OBITEXOWDID&, 124, 178 
Crateropw eanorue, 168 
Crithmum indieurn, 89 
Crotalaria, 23 
Cxuclsraar, 28 
Crypirhina cucuhkta, 124 
Cyptolcpw, 6 
CncuLloar, 180 
Culicicapa ceylonsnsir, 128 - 
Cupha erymanthis, 18 
Curcuma, 88, 84 
Curctis acutu, 28 
Cyanqps asiatiea, 129 
Cyclopides chinensis, 82 

,, etura, 36 
Cyg* cygnoidas, 176 
Cypnua immutabiles, 178 

olor, 173 
~y i i s t a ,  as, 83 
Cyllo a m ,  8 
Cymbidium cype*ifoliurn, 41 

,, Mackinnai, 41 
,, virescmr, 41 

Cynanchum, 4 
Cunthia aenone, 18 

Lkanaiu, 18 
,, aIOPUI, 6 
r r  c h r y ~ w 8 , 4  
,, erippus msnippe, 8 , 4  
,, Festirvts eumaua, 8 
,, gmutia, 4 ,. limcriace, 8 
,, melanoidce, 4 
,I  pletippfs, 4 ,, septentrwnw, 4 
,, similis, 8 

vnr. ohinolsis, 3 :: .iG, 6 
I,  Dytia, 6 
,, (dnosia) sri?rpue w i p p s ,  3 ,4  
,, (Caduga) sita, 6 



Index. 

Danais (9akrhcra) phippur ,  4 
T i d a )  lirnnioce, 8 

" t ,, ) 6&pt8?btri0Tbi61 4 
~a;hniph~llop& mapitutu, 80 
Dn~lac~clrrn, 46 
Dsbregeania, 17 

1, v . 1 7  
Delian aglaia, 25 
,, hiarte, 26 
,, pasithoii, 26 

Delphinium Ajaciq 1ZO 
Dendrobium, 80 

,, C O P U ~ ~ I K B ~ ~ ,  80 
,, nobile, 80 

w regium, 80 
~end:icalamua, 83,84 
Dendrocitta M a ,  124 
Dercas ekertchlyi, 27 

vurhwelli, 26, 27 
&is, 28 
Deudoria qnjarban, 24 

I m.1 a4 ,, m m e  2 s  
orsein, 26 

,, schietaceo, 24 
,, timoleon, 23 
,, (Iraotcr) wc#tbas, !28 
9, ( ,, ) trmbon, 28 
,, (Leh-1 m a ,  24 
,, (Rapakr) orasis, 26 

D i a d e m  meno, 11 
D I C B U R I D ~ ~ .  120 
Dicrurw a ta ,  128, 166,160, 181 

eineraceue, 126 
Dioiiorsa, 24, 88 
~ ) I O ~ C O B E A C E E ,  24, 88 
~ I o e l i n i u r n ,  66 

,, biloculara, 80 
,, Hassbarlianum, 6% 
,, repandum, 60 
,, t~beroeum, 68 

Dipsae epijarbaa, 24 
DIPTEBOCABPI~ ,  22 
Discophora tullia, 8 
Dissmma Horefieldii, 61 
Diesemurun alcoeki, 81 

paradism, 81, 1%7,180 
~ o l i i o e ,  22,23 
Doaocopa epilais, 10 
Dregea, 3 
Droeera, 47 

,, B u m ~ n n i ,  41 
,, Finlayeonianu, 48 
,, folioea, 48 
,, gracilie, 48 
,, indica, 47, 48 
,, Lobbiana, 48 
,, lunata, 48 
,, peltatu, 47, 43 
,, 881pen6, 48 

D a o s s ~ ~ c c q  48,47 

Drvaa childrmi, 19 . 
Elatiwtenra, 17 
' E L ~ ~ I I N B ,  9 
Emklia,  20,22 
Enchryrops m j u s ,  a3 
Endamua gutlatw, 86 
Ergolis ariadne, 19 
Erionota thras, 85 
Er'ryngium, 70 ,71  

fatidum, 7 1  
~sdd2inue  ruber, 168 
Budpzmi s  honwato, 168 
Eulaber intermedia, 180 
Eulcpis athaman, 0 

athamae, Q 
~ u & h i a  b / ~ d o r ,  40 

,, camponulota, 89 
I ,  w~lotrr,~ 

* ,, Mackinnoni, 40 
Mannii, 40 

~ u n i f f a  falcota, 88,160 
EuPrroBBrAc~a, 18,18, 19,84, 2f 
EUPLOCOYI, 86 
Buplocomus albonjetubw, 86 
EupZcea feldui, 6 

,, fmuenjeldi, 6 
,, Kinbergi, 6 
,, godartii, 6 

lotpuinii, 5 
,, msdamw, 2,  6 
,, euperba, 2, 6 ,, (Orastia) ftoumfelai, 6 
,, ( ,, ) sohrti i ,  6 

( $3 ) K i n k 7 4  6 ,, (Isfimia) m~damtur, 6 
,r ( r r  8, 8 ,, (%epichrois) midcrmtu, 8 , 6  

Buthalia phamiue, 12 
E r n e  argiadas, 22 
Fako jugger, 181 
FALCONID& 190 
FICOIDEE, 46, 68 
Ficue, 6 ,  28 
f iewrtia,  18, 19 
F h r y a ,  17 
FUINQILLIDE,  138 
Ballinago codestis, 166 

rtenum, 168 
Qall;~uka, 88 

,, chloropw, 87, 88 
I ,  gubota, 88 
,, pyzrhorhocr, 88, 8 s  

Qnllua Bankivus, 85 
,, gallua, 170, 188 
,, pesudhnvnaphroditua, 84, €45 

Ganoris canidia, 28 
Qamrlar, leucolophua, 124 

,, nwniliger, 1% ,, petoralis, 124 
Garrulue ootaai, 124 
Qecinus oecipitulis, 189 



OIIIMYI nycthemmw, 170 
ap., 181 

~r r~ )m*crac ,  21 
m a w ,  ,, chwwmir, 20 
Qirordinicl, rp., 17 
Qiee;Liol68 
Qlochidion, 18 

criocapstm, 18 
Q~&M, 16,97 
QtycomcM, 21, m 
auaphalium, 17 
Qomilotu coujunctu, 86 
atonJipica burmanisa, 127 

melanoptma, 81 
a r d w  v a t u l w ,  164 
Qux~nmla, 7,  8,9,88, w 8 6 ,  86 
QinnadiUa, 61 
-, 1lp.,9 
H&m, 44 

,, Elrsobetb,M 
,, goodyer0-J 46 

H-torpiw s iph i ,  161 
Halcyon mymanriu, 180, 181 
HaliA~tur ih, 180 
Holpr csyhica ,  84 
,, - 3 8 4  

Hamadryua dueor4 callhiroe,  17 
Haridm b m r d w ,  10, 11 

,, h i p p o n ~ ,  11 
,, jalinder, 11 
,, pluamo,  9 ,11  

Ha&zm wit&, 86 
Hasma ,, 56 
Hobomoia aurtmlu, 87 

H e d ; k i u ~ , ' : m  " 
Hekp l tw  theiema, 188, 184 
Hamicydia, 27 
Heniwu maeldlandi, 126 
Hanninivm anpwtifolilum, 44 

Macf imar ,  44 
~ e r o d L r  dba, 98 
Heqmia mlianw, 88  

8 ,  4-83 
,, atticus, 82 
,, bsvari, 86 
,I wiw, 21 
,, eippw. 94 
,s crrsiur, 88 ,, eobcu, 86 
,, h,&Q ,, g r m i w ,  88 
,, mmcmar, 28 
,, mathian.86 
,, nawaa, 85 
,, ocna, 84 
,, rtrabo, 19 
,, vitta, 86 

B S S P P U I ~ D ~ ,  82, 86 
Heath  l w u r ,  a . 

Hertina o&eimilM, 11 
,, nww 11, 18 

vnr. viridn, 12 :: nithlai, l a  - 
,, nipriveno, 18 
,, uin'ais, l a  

Heyneo, aa. 23, 86 
Hildebrandia, 66 
Hiptage, 86 
Holawhena, 6 
Hoploptsrw ventralin, 181 
H w 4  8 
HupAina, 28 

 WE^, 98 ,, nsr*a,s 
,, -, 28 
,, oba, 28 

pollida, 8, 28 
~ y a ; b t i .  adragtun, 89 
Eydroedyla, 70 

,, asiatieo, 70,71 
,, Haynsana. 7 1  ,, hirauta, 71 
,, hirta var. awt ib l  
,, h~spiaa,71 
,, jaymiea, 70 
,, I d a ,  7 1  
,, 7 1  
,, ~ y c s p h d l a ,  7 1  ,, rtsipoea, 71 ,, Wightiana, 7 1  

ssyLaaieo,71 
 hila, la, 16, l6  
Hypolimnan alcippides, 18 

,, bdina, 17 
,, dioeippus, 18 
,, inaria, 18 
,, mirippun, 18 

1 Hypopinu, hyperyth-, 129 
Eypeipetsr paroidor, 186 
Iambrim ntnllifw, 82 
Iambqw ralrala, 88 
Ichnocurpw, 5 
Ieterw vulgarin, l6!d 
Ide@ dam, 1 , 2  
n w d a  phmnicoparyphus, 88 
Ilea daphniphylloiden, 80 
Illigera bunnmkica, 81 
INCOYPLLTB, 46 
Iphias glaueipps, 27 
Iraotu mmcenan, 28 

,, timoleon, 28 
Ieamia, 8 

,, a W , 6  ,, midumw, 6 
,, nininica, 6 
,, mpsrba, 2, 6 

L m a ~  crtaphw, 86 
Itanw p h e m h ,  12 
I yng ip im  canicapillur, 129 

I I ~ M I I  mipp, 87 



Imiaa pyrene, W ' 
Isma. 18 
Jamides b a c k  22 

Tar., a2 . :: rirl ia,  % 
Junonia almana, 16 

,, asterie, 16 
,, allites, 16 
,, hi&, 16 
,, lemonins, 16 
,, cenone, 16 
,, mithya, 16 

Jueticia, 16 
Kampferia, 84 
Kaniska charonia, 16 
LAB~AT~!,  29 
Ladaga urmillu, IS 

,, j w i c a ,  l8 
Laqerstrcemia, 24 
Lampidea relianur, 28 

,, c e h ,  22 
LANIDE, la7 
Lanius collurioides, 121 
LAURINIE, 30, 81 
L r o m r a o ~ ,  9,  16.17, 82,88,24,26,26, 

29, a 
Lehera a y 0 , 2 4  
Leptocirme w i u e ,  81 

magse, 81 
~ethe')eon~uaa, 7 

I, d m ,  7 ,, europa, 7 , 
,, rohria, 7 
,, vermo, 7 

LILIACRE, 16, 32 
Limenitis camilla, 13 
. ,, eury-, 14 ,, japan&, 13 

,, leucothoe, l a  
,, selenophora, 14 
,, eibylla, 13 
,, sidii var. japaiaa, 13 
,, (Laduga) comilla, l a  

L~mrco~ar, 84 
L i m w ,  4 

- , bolmingi, 4 
, I  chtysiZrp-, 4 
,, Mutabilia Mkhnw, 6 

Limosa I n p i c a ,  162 
Lioptila gracilis, 126 
Liothria lutsus, 162, 178, 180 
Lintera, 42 

,, Znuyati,41 
,, Lindleyana, 42 

l microglotti8,42 
fit&a, 80, 81 
Loniwra japanica, l a  
LORANT AACEE, 23,24,26 
Lotonthus, 28. 24, 26 
Lorirulus galglclus, 167 
Lyeanra argia, 21 

Lgcrena argiade, 22 
,, atmhtn, 22 
,, bcetiea, 23 
,, bolmanni,  21 
,, 4% 21 
,, diluta, 21 
,, indica, 21 
,, kiw, 21 
,, maha, 21 . 
,, marginata, 21 
,, opt~lina, 21 
,, aerica, 21 
,, equalida, 21 
,, menodiee, 20 

LYCENIDB, 1, 80 
LYTHBACEI, 24 
Machilue, 81 
Mzeea, 20 
MAGNOLIAOE~E, 31 
M~~~~osrrcrnls ,  36 
Xr~vacra ,  17, 18 
Mareca pnelupe, 182 
Marlea ebenncea 78  

,, Gri f ih i i ,  77 
,, nobi lu ,  78 
,, unilmlarin,  77 

Marsdenia, 8,6 
Mastiaia, 48,72,?6 

,, bracteata, 78, 7 4  
9 , Clarfeana, 78,76 

,, var. ~ h y l l a ,  7 5 :: greilis, 78,74,76 
,, Junghuhniana, 96 
,, Maingayi, 73 ,74  76 

,, var. sub6orrsatooq 76 :: pentundra, 76 
9 ,, Ecortechinii, 78, 7 4  

,, trichetomcr, 7 4  
Matap  aria, 88 
Melanitis m a ,  8 

,, be@ 8 
,, detem,iMta,8 
,I h-,8 
,, leda, 8 

M~LA~TOXACEB, 16 
Meleagtis gallopavo, 17s 
MPLIACEP, 22, 28,M 
Bfelilotus, 23 
Melittophagus eurinhoii, 182 
Melopsittacue u n d u h t ~ ,  168 
MIBOPIDE, 129 
Merops viridis, 129 
Mesembtynnthemum, 68 
Metscherlicia coriacea, 653 
Michelia, 31 
Microhieraca eutolmus, 181 
*Yicrostylis Mackinnmi, 87 

,, Wollichii, 88 
Miletus chinensis, 20 
Milvue govinda, 181 
Yodecca, 62, 66 



Modscea ocuminclta, &MI ,, ccrdiophylia, 64 . ,, mdijolia,  64 
,, haterophulk, 64 

nicobarica, 68 ,, populifolicl, M 
,, mngapozeana, 66, MI 

tn'lobatu, 68 
~ o l l & o ,  88,69 

,, Linkii, 69 
,, psn@Qhylla, 69 
,, rtricta, 60 

triphylla, 69 
Afo&autm bengalensie, 160,161 

,, b u m m n i ~ ,  188 
leucotis, 161 

~ o r i ' h  umbeltata, SO 
Muria  wyrivora, 166 
M-ma, 29 
Mura, 88 
Muscro~mna,  l e 8  
M ~ W ,  7 

,, hor&Mii, 6,7 .. 6, 7 

I~YIITA~IUS; 84 
Nacadnba atmta, Z4 
Nasalis ktvatua, 9% 
NICTAPINIIDI,  129 
N d m i a ,  16 
N s ~ o s r ~ l s a r ,  19 
Neopithecop ~alnrora, X )  
Neottia, 42 
Nephelium litchi, 18 
Nqptu antilcqm, 14 

,, mlumella, 14 
,, eurynome, 14 
,, hainana, 14,16 
,, leueothoe', 16 
,, martabaua, 14 
,, ophiana, 14 
9 ,  , ver. nilpiriea, 14  
,, v a m n a ,  16 

Nmium, 6 
Nettiurn albigulare, 161 

,, creeco, 166,182 
I, fo-m, 88 

Nigella eativa, 120 
Nokmypta alysoe, BS 

,, j&thamellii, 88 
Numi& meleagrin, 172 
NNPHALKDB, 3 
N Y M P I U L I N ~ ,  9 
Nymphdis ascrimilir, I I 

,, bemardun, 9 
,, earnilla, l a  

Nycnphalu joeintha, 17 
,, P ~ Y ~ O !  9 ,, rtrophw, 18 
,, (Charares) bmrclrdw, 9 

Nyroca ajrkana, 188 
baai, 88 

N&, 71, 79 
seseiliflora, 79 

0c&ndra, 38, 84 
Odonbptilum angukrtu, 82 
Oteocincla dauma, 128 
O r m h i s  miwantha, 88 
+ ,, Rolf&, 88 
O ~ ~ O L I D ~ ,  127 
0 r i 0 1 t ~  gazbuto, 168 

,, melanoeephalue, la 
,, tenuirostrie, 127 

Orthotornun sutorius, 179 
Orysa, 86, 86 

rativa, 8 , s  
~ e d L k i a ,  16 
Otocompsa emssicr, 167 

,, jlaviventria, 126 
leucogenys, 161 

Ougznia 22, 28 
Osalis, 21 
O ~ n t h a r c r ,  a4 
Padraona data, 84 
P a l a m i s  eyanomphola, 167 

,, fawiaha. 180 
,, nqnalensis, 167 
,, torquatun, Lm, 167,180 

PALXLS, 82 
Pawh i la  pllueida, 86 

,I m w , =  ,, bambuuas, 84 
Pandih sp, 1 
Pantopork asitu, 14 

,, wlenophom, 14 ' 

Pclpilio cre&, 14 
,, adrastus, 88 
9 ,  m W , W  
,, aga-non, 81 
, ageno;, m 
,, aglaia, 25 
,, a l d s ,  36 
,, alliea, 20 
,, almana, 16 
,, amaeone, 88 
,, antipothes,30 
,, aonw, I6 
,, argiades, 28 
,, argynnis, 19 
,, ariadne, 19 
,, aristobchiza, 28 
,, aspasia, 28 
,, assirnilis, 11 
, ant-, 16 
,, atdantia, 16, 17 

indiar, 16 :: at&, XI 



Papilio l ibythr,  26 
,, Zlmniac8,8 
1, l d m  17 
1, -m,aQ 

ag-, 99 :: m&mua6 
,, m i m w , 6  
1, m-, 18 
9 ,  -a, 88 
,, ~9% 19 
81 o h ,  80 
1, oMmq 16 ,, withya, 16 
,, oti., 81, SS 
,r P V ,  80 
1, - s s p  
1, pcurthoc, 25 
1, Mw, 181 16 
H phak* 18 
1, ~ k i p p u s , 4  
,I ~ v t e s , 8 0  
I S  ,, bmealu, 80 

rar. bo(aal0,80 X & a m ,  9,10, 11 
11 p d ~ d m ,  13 
,I Pam-, 86 

~ r w ~  18 
,, Po-,Bg 
,, pyton*,m 
1, PYTme, a7 
,, sa*, 81 
IS ,, ewnifa8ciahu,81 
19 ,, VBT. ,, - 81 
,, ~ ~ r a t o , 8 0  ,, ribitla, 18 
,, rimilir, 8 
,, .ul?n'tio, 18 
,, eupmbw, 6 
1, tk.1 88 ,, tirnokon, 98 
,, tullia, 8 
9, yuan, 81 ,, santhw, 98 
1, ~ f i W 2 8  
9 ,  ( - 4 t h ~ ~ )  periw, 16 

PAPILIONID=, 85 
PAPILIONIR~, 88 
Para%th, 6 

o aglsqq 
I ,  mekr&,4 

Parah akmw, 88 
Parathyma dpitia, 18 
Parhe&na, 19 

,, aaaimilu, 11, l2 
,, m a q 1 L l S  

Pamom aaaanunmr, 85 
,, -488 ,, colaca, 86 
9s COljl(m185 
1, cmtigYQ, 86 
3, ~ah, 86 



Pa- pellueidq 86 
Par- 97 

" palwtrir,88 
Parqpe;S 49 

,, mohyana, 
r, ~ m ~ f m w ,  a 

P a w  pdurtris, 121,124 
Paat~w&wlus 128 
P b p o t a ,  49, q0, ,, edul~a, 61 

,, j d a ,  18, 61 
,, Hw&ldi, 60 
,, hurifolia, 61 
,, qwdrangularw. 61 
,, ~ngaporsona,68 
,, &wa, 61 

P ~ a w ~ o ~ r c r a ,  48 
P A ~ I ~ L O I W ,  18,49 
Paamdark, 4 
Pcutot ~WIIW, 162, 163 
Paw rrirtatw, 171 

8 1  nigripsnnie, 171 
~ ~ 8 ~ h  F, 81,83 

k v m ,  84,168 
~&0tU8 k M 8 t k l ,  187 

,, jratsrculua, 187 
perrgrinur, 127 

~ & h i b  cyanus, 128 
,, erythrogastra, 128 

IOIitasicr, 128 
~ h o i h  90 

,, a - e ~ ~ l a ,  89,90,91 
,, candidtu, 89 

w u ~ ,  8Q,W 
~ha&mmraaa javanicw, 169.180 
Phcvnaaeum pentnphyllum, 69 

,, drietum, 69 
triphyUum, 69 

P ~ Z U ~ ,  28 
PHMUNIDB, 181 
Pharianw eclchicucl, 166 

,, hum&, 131 
torpaha, 164 

phe~i;menaron, 20 
Phstygo~pidaa angulata, 88 
Phamir, 32,88 
Phyllmthw, 18 
Plcrom, 129 
P I L B ~ I ,  86 
Pisrw albino, a? 

" 9 . 4  20 ,, ccmidia, 28 
,, clemdhe, 27 
I ,  ohueipps, a? 
,, v k a ,  2 ,, n&a, 28 
,, pallida, 2, 28 
,, pasithoii, 86 
,, firene, 27 ,, (Qanorie) muidin, 28 
,, (Huphina) ~llpasia, 28 

Pis*ia (HwphQa) nnriro, 1 

:: 1 d a a ,  !M 
pllida, 2, 28 :: (Iphiof) glaucipps, a7 

(*8-) py+m, 27 81'- salmora, XI 
Pkbaaua aZbocmd8w, 21 ,, laccofaaciahu, 81 

nraha, 88 
P&~O alyror, 88 
Ploutnn atriguh, 180 
Podioiprr dbipmno, 181 
+Pogonia M ackinwmi, 48 

,, mh% 48 
Poidaya, 9 
Pdyalthua, 81 
Polyammatur chandala, 81 

,, m-gra, 21 
Polyomratvr borticw, 28 
Polyplaetwn bieoleara+m, 160 
Pongamb, $2, 28,M 
Pontia 0294 28 
Porphyr*'o c a l m ,  16s 
Porphyriornw, 88 
Portukrq 17,18 
P O B T U L A C ~ ~ ~ ,  17,18 
Pratineoh mpratu, 128 
p*ecir almana, 16 

,, atliten, 16 
,, hist tq 16 ,, knwmias, 16 
,, QW, 16 

withya, 16 
 ha c-ntb, a7 
Paammanthe marina, 60 
Peidium, 24 
P~ITTAuIDI, 180 
Pdttacw erithanu, 180 
Pemlsa, a9 
Punica Oramaturn, a4 
Pyramsia eaUirhod, 17 - 
Pyrrhtrkr pyrrhukr, 168, 161 
f&yfqueduh ci&, 165,182 
guuqualw, 25 
Raaena, 8 

aimilia, 8 
t&&ia, 24 
h m d w  amm8w, W , W ,  110,118,119, 
Bapda oraeis, 46 

,, aehiatacea, 24 
, mHlrY110,26 

Rqhantu, 4 
Raphia, 4 
BHAYREB, U, 26 
Rhipidura albif+ontata, 128 
Rhododendvon arborrum, 88 
Rlmpabcancpta bmjaminii, 86 
Rhopodytea trwtia, 180 
BIODINIDB,  10 
Rohana parisatis, 11 

,, pawrryratie, 11 
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R U T ~ C X ~ ,  6 ,2 l ,  2Q,W 
Babia, 86 
SABIACEE, 86 
Bamptalum,  81 
Balatura, 4 

,, genutia, 4 
3, ple+?Pu8,4 

B A L I C I N M ,  18 
Balio, 18 
Balvia, 29 

Barcwlaamphw gryphw, 171 
H a r ~ s r a q  6 
Batyrua gripus, 9 
BcMeichera, 28 
~ C I T A M ~ N E B ,  83, 84 
B e i a r ~  biwlw, 137 

,, indicus, 187 
,, paharum, 137 

~ C B O P H U L A ~ N E ~ S ,  16 
Bsmnopithecur larvatw, 92 

,, (Nasalis) , 92 
Bsrinua serinw, 166 

o ,, canariu, 166 
Beabcmia, 26 
Bmv ium,  68 

,, Portulacastrum, 68 
1, r v ,  6Q 

Bida retusa, 17 
,, rhombifolia, I7 

Bithon jangala, 24 
Bitla frontalis, 126 
,, himalayensir, 126 
,, nagamis,  126 

 ITT TIDE, 126 
Bmilas, 16,38 , 
Bpilwnis chela,  130 
Spirea, 26 
Bteropes nubilus, 32 
Btreblua, 6 
Btrobilarcthee, 16 
Btrophanthus divergem, 6, 6 
Btruthio camelus, 178 
Bturnia nmoricolo, 128 
~ T U B N I D E ,  In 
Bturnua vutgnris, 163 
Swstua gremiun, 32 
Bymbrmthia daruka, 17 

,, hyppoclus, 17 
ID ,, lucina, 17 ,, khasiana, 17 

lrcina, 17 
~ a c h G i s  albina, S 

8 ,  (Apprppraa) albina, 27 
Tagiadee atticus, 82 
Tqjuria c ip~ur ,  24 

T a j k  jangala, 84 
,, W n w ,  a4 

T~acttocera atrqnnutata, 88 
Telicota augian, 34 

,, bambuses, 34 
,, h a ,  84 

maoides, 84 
~q%rodornis pelvieus, 187 
Tariae anwnons, 26 

,, brigittcr, 26 
,, hecabe, 2, S6 
,, hh, 26 ,, libythsea, 26 
,, mandorino, 8,26 
,, 8 U b f ~ ~ 0 ) . ,  26 

Tewninulia, 24 
Tnlpsiphone pradisi, 179 
Tetranoelea, 4% 

,, Orahamiana, 47 
,, nudif im, 47 
,, zufinervis, 47 

Tetranthera, 80 
Theela mcenas ,  28 

uacwna, W 
lineatus, 1% 

Thentias pyrene, 27 
Thyme& bmjaminii, 86 

,, fei.thamellii, 88 
Tiga rhore*, 129 
TILIACEE,  9 
T I M E L I I D E ,  178 
Tinnunculw alaudariur, 181 
Tirumala, 8 

,, limnbcs, 8 
,, aeptentrionis,4 

Tragia, 19 
Trepeichroie midamus, 2 , 6  
Trichodia uarecifwmrs, 60  
Trichogloseus swainsoni, 169 
Trochalopterum erythrolma, 181,126 

$1 virgatum, 126 
Ikonga kinbergi, 6 
TUEDIDE,  128 
Turdus nrueinrs, 157 
T u r k s  auritus, 181 

,, danurrsneis, 162 
,, dwmca, 167 
,, rworiua, 167,181 
,, tranquebarinre, 188 

Tylophora, 6 
U d a s p  folus, 33 
U M B B L L I P E ~ ,  45,69 
U-, a1 
Upupo indiea, 130 
UPUPIDE,  180 
Urocksa occipitalis, 124 
Uroloncha acuticauda, 166 

,, etriata, 169, 166 
Urtica, 17 
UBTICACE~,  6, 11, 17,28, 30 
Uvaria, 81 



V a n a m  canaee, 16 
,, cordui, 17 
,, c lronia ,  16 
,, indica, 17 

vltleonia, 17 
v a k ,  
Viola, 19 
VIOLACEB, 19 
Wagatsn, 88, 28.24 
Xanthirare flowecenr, 1%. 
Xan Wokma hannntoesphak, 157 
Xylia, 22, as, sr, a6 
Ypthima aryus, 2.7, 8 

,, awntn ,7 ,8  
,, huZmeri, 2, 7, 8 

Ypthima huebnsri, 8 
,, ordinata, 7 ,  8 

Zanthoqlum, 20 
Zsa Maye, !I5 
Zsnwron mfuciur, 20 

,. pewas, 19, 
,, phlewar, 20 
I I  ,, i n d i w , W )  

I Zirsra diluta, 21 
,, maha, 81 
,I 81 
,, otis, 81 
,r mngra, 21 

Ziryphus, 84, 26 
Z m i a ,  17, 22 
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