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No. 11. 

After about two years of unavoidable delay, I am now able to offer 
to t h e  Society a further contribution towards the completion of these 
Hateris&. The paper now submitted gives an acoonnt of the natural 
order which, in the sequence hitherto followed, falls to be numbered 
XLVII. An account of the family Myrtacea, which ought, acoording 
to that  sequence, to have immediately preceded this one of Melastomaceis 
is now in preparation, and will I hope before long be r e d y  for presell- 
tation to the Society. The present paper is not entirely my own 
wmk, the account of the genne Bonerila having been most kindly 
prepared for me by Dr. 0. Stapf, First Assistant in the Royal Herbarium, 
Kew, whose contributions to the Botany of Borneo, published by the 
Linnean Society of London, have already marked him an autho~ity 
on t h e  Malayan Flora. 

Order XLVII. MELASTOMACEA. 

Herbs  or ehrnbe, more rarely trees or climbers. Leavee opposita 
or rarely  whorled, generally petioled, entire or nearly so, often 
palmately 3-5-?-nerved from near the base to the apex (mostly pinnate- 
veined i n  Mme~ylon) ; etipnlee 0. Flowers spiked, panicled. or oymose, 

J. 11. 1 
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rarely solitary or fascicled, regular, hermaphrodite. Calyx-tube united 
by vertical walls to the ovary, rarely nenriy free; limb nsnally 4-5- 
(sometimes 3- or 6-)lobed, or truncate, rarely falling off in a cap. 
Petal8 aa many aa the calyx-lobes, contorted in bud, irlserted on the 
margin of the calyx-limb. Btamw aa many aa or more than (frequently 
twice aa many as) the petals, inserted with them ; alternate atamens 
often shorter, sometimes rudimentary, filaments bent inwnrda in the 
bud; anthem opening a t  the summit by one or two pores, rarely by slite 
down the faw ; connective often appendaged near the baae by bristles, 
tubercles or a spur. Ovary 445- (rarely 3- or 6-)celled (in Mmeeylon 
1-celled) ; style simple, filiform, rarely short ; ovules very many (exoept 
in M m y l o n )  ; placentas axile, parietal or free central. Fruit included 
in the calyx-tube, capsular or berried, breaking up irregularly or by 
slits through the top of ite cells. Bee& minute, very many (in 
M e m e y h  one only) ; albumen 0 ; cotyledons short (or in some of the 
M e n a e y h  long, thin and convolnte).-Dls~~~~. Species about 2700, 
tropical, with a few snbtmpical ; mostly in Americs, but many in muth- 
east Asia, and a few in Africa and Polyneeia. 

SUBORDEB I. MELA~TOMBB. Ouoy 3-6-celbd. Ovules very many, 
on placentae ladiating from the axie. 8esdr very many. Anther8 
opening by a single terminal pore (rarely by 2). 

Tribe I. O s a r c ~ ~ r a .  Bwd. curved throngh half a oimle, minutely pnnotate. .... Skmens all nearly alike. Fruit a berry ... I. O~ANTHXBA. 
Btsmens very ll~leqoal ... ... ... 8. MELA~TOMA. 
Tribe 11. O r ~ e w s r a .  Be& straight, oblong or aaneste, raphe often ex- 

cnrrent. Omsy with the vertex asnally free, conical. P e a  more tban 8. in- 
porescenes not mrpioid. W t  oapsala~. 

In*- mind (we a h  Oohthoohsrir). 

... Pnnioles broad, often oolotued ... ... 8. OXTSPOBA. 
Paniolw n m w :  Blowere minute ... ... 4 ALMYOBPBIA. 

.* I q # o ~ n c a  aaiUM~,  e t a m d ~ ~  equal, @war8 minute. 
Btamem 4 ... ... ... ... ... 6. B m s ~ n s .  
Stamens 10 ... ... ... ... 6. OC~THOCEABI~.  
Stamens 8 ... ... ... ... ... 7. Aarnxnc~m~srus. 
Tribe 111. S o n r ~ ~ ~ r a e .  8-dr atrnight, oblong or cnneate, often angnlar, 

raphe sometimes excurrent. h + y  flattened or d e p d  a t  the rertex. FrviZ 
oapmlar. 

Petals 8. Jn5ore~wnce ewrpioid ... ... 8. SONEBXLA. 
Petals 4. Flowem in  a long-pedunoled head ... 9. PHTLLAQATEII. 
Tribe 1V. MIDINILLEB. &ads s t d i h t ,  m n m a  or obovste, often angular. 

Connectice often append& nenr the baee. h i t  bsarste. 
Longer stomend having two long brietks ottachd to the 

b a r  of the eomuwtiue in frat. 
Cymes W m l  ... ..+ ... ... 10. MABOMIA. 
Panioler Q r m i d  ... ... ... ... 11. Dr~socea r r~ .  
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h n g m  d a m e u  having th. c d v o  at b a ~  v a r i d g  
appendaged but not tvith tUn~ long bristle8 inftmt (sqaal mtd m'th 
tm short bristlse in on8 species.) 

... Fonr vertioal plates oil the ovary ... 12. A N P L E C T ~ U X .  
Stamens equal or nertrly so. 

Connective iiot at  all or very shortly prodncednt the base, 
but having 8 tnbercles in front and a rpur behind ... 13. MSDINILLA. 

Anthem not prodnod at the bane ; connective with tufted 
beard at the hene behiild bnt iiot sparred ... ... 14. PO~ONA~~TEPIIA. 

Contieotire not prodnced at the base and with no ap- 
pndagea in front, bnt minutely spurred behind, not 
bearded ...a ... ... ... ... 16. PACHYCCNTBIA. 

SUBOBDEB 11. ABTHONIPE. Ouay  4-5-celled ; ovules very many 
on parietal uearly basal placentae. 8wds very Illany. Anthers short, 
opelling by slits. Frr~it bwcate. 

Calyx-tube smooth. Pai~ider ter~iinal  ... ... 16. ASTEONIA. 
Calyx-Cube verruooee. Cymes small ... ... 17. PT~BNANDEA. 
SUBORDEB 111. MEMECYLEB. Ovaty 1-celled ; ovules about 9 OII  a 

basal short free-central placenta. Stamas equal ; anthers sl~ort, open- 
ing by pores or sliort slits. Bmry 1-seeded.-Leaveu usually pinnate- 
nerved. 

... Stamens 8 ... ... ... 18. MEMECYLON. 

Slender ehmbe. Leaves membranou~, entire, 3-5-nerved. Panicles 
t e r~ t~ ina l  or eub-terminal, lax, cymose, few-flowered. Calyz bearing on 
its ovoid tube simple or tufted bristles, inrely glebrons, the lobes 5 or 6, 
eqnal to or shorter than the tube, deciduous. Petale 5-6, obovnte, the 
apex rounded or acute. Stamem subequrrl, 10-12; anthem opening 
by a terminal pore, not beaked, the oonuective not produced a t  the 
baee, or slightly biauricnlate in front. C&wy half-inferior, with 5 or 6 
brhtlee a t  ita apex, 5-6-celled ; style filiform, simple ; ovules numerous 
on axile placentae. Fruit 5-6-oelled, baccate. Bee& small, curved, 
pnnotmte. DIGTRIB. 8pecies 7 or 8 ; Malaya, Bnirmrr, Philippines, N. 
Anstlalie. 

... Calyx-tube bearing aimple bristler ... 1. 0. celebiccr. 

... Cdyx-tube quite glabrous . , . ... 2. 0. nicobarmsis. 

1. OTAHTHPRA CILEBICA, Blnme, Mm. Bot. Lugd. Bat. I, 56. Leaves 
nsrrowly elliptio, ehorkly acuminate : upper surface spareely etrigoae, 
the nerve8 giabroue, lower usually glab~ans, the main nerves (and 
sometimes the minor also) with sub-dpremed bristles : length 1.25-3.5 
in., breadth '5-1.5 in., petioles .2-'4 in. long. Calyx-tubs witb simple 
acorninate brieblee often bulbous at  the base, the teeth eetoae. Nlaud., 
Ann. So. Nat. Ser. 3, XIII, 353; Cogn. i u  DC. Mon. P h n .  VII, 342. 
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ANDAYAN ISLANDS ; common, King's Colkctmr. DI~TBIB. Celebes. 
2. QTANTBERA NICOBABENBIS, Teysm. et  Binn. P1. Nov. Hort. Bogor. 

29. Laved lanceolate or oblong-ovate, aouminate, upper surface sparsely 
strigose, the nerves glabrous ; lower glabrous except the strigme nerves ; 
length 3 to 4.5 in., breadth 1.25 to 2 in., petioles '5 to 1 in. OaZyz-hbbs 
quite glabrous ; the teeth sub-ciliate. C. B. Clarke in Hook. 61. F1. Br. 
Ind. 11,522 ; Knrz, Joorn. As. Soa Bengal, 1676, pt. IT, 131 ; Cogn. in 
DO. Moo. Phan. VII, 34'2. 

NICOBAR ISLANDS ; Novara Eqdition. 
Thir har been oolleoted only by the botaniatr of the 4natrinn expeditjon. 

It is the only speoies d the genun with a glabroos ca l~x .  

2. MELAGTOMA, Linu. 

Sosly, strigose or villoue shrubs. Leaues petioled, oblong or lanceo- 
late, entire, 3-?-nerved. Flowers terminal, solitury, claetered or panicled, 
rose or purple, 5- (rarely 6-7-) merow. Ualyx-tube ovoid or campanu- 
late, with simple (rarely with penicillate) hairs, lobes deciduous. Pet& 
equal in number to the calyx-lobes. Stamens twice as many ss the 
petals, very unequal, alternate longer ones with purple anthers having 
the connective long-produced a t  the baae and termiuatiug in two lobes, the 
shorter ones having yellow anthem, the onnnective not produced but 
with two tuberoles in front. Ovary ovoid, more or less united to the 
calyx-tube, 5- (rarely 6-7-) oelled, apex bearing bristles ; style filiform, 
simple ; ovules very numerous, placentas axile. Ftuit berried, suoculent 
or coriaceous, enveloped in tlie calyx-tube, bursting irregularly. Hegd. 
minute, very many, curved through half a circle, minutely pnuctate.- 
DI~TRIB. Species 40 ; Asia, North Australia and Polynesia. 

Calyx-tube denrely covered with long, flexuom, spreading, 
shining, coloured briatly hairs '26 to '6 in. long ; young 
branches, petioles, and pedioels with rtif! spreading 
briatles ; flowem 2 to 8 in. in dinm. ... 1. Y.d .esmf idw.  

Calyx-tobe, young brauchw, petioler m d  pedioelr with 
adpremed, leooeolate sonminate, rerrulate malea : oymw 
condensed, flowers 1.25 in. norom ... ... 2 .  Y. imbsicatua. 

Oalyx-inbe densely clothed with linear ~ u m i n a t e ,  entire 
or serrate wales, those of the young branches, petioler 
and pedioels ahorter and broader; oorymk with 
deoidnous (often large) bractn; flowem 2 to 8 in. norom 
(only 1.26 in rar. pcrakmris) ... . . . ... 8. Y. 4 a b o t h r i c w n .  

1. MELASTOVA DECXYFIDUV, b x b .  Hort. Beng. 90; FI. Ind. 11, 
406. A sl~rnb, 5 to 20 feet high ; young branches a t  the nodee and 
near the tips, petioles nnd pedicels wikh nunierone stiff, spreading 
bristles. Leaver narrowly -1anoeolate or oblong-lauceolate, aouminate, 
3- to 5-nerved ; the upper surface smooth except for a few scattered 
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d p r e w d  hairs, the lower glabrous, glandular-pnnotata ; length 2.5 
to 5 in., breadtli '6 to 1-8 in. ; petiole '25 to '5 in. long. Flower8 solitary 
or two or three together, bright purple, 2 to 3 in. in diam., the bracts 
few, short, acnminate ; pedicels under -5 in. Calyx-tube densely covered 
with long, flexnose, shiuing, colonred, bristly hairs ; .25 to ' 5  in. long, 
the teeth rather shorter than the tube, ovate-lairceolste, soominnte, 
glabmna inside, deoidnons. Fruit -75 in. in diam., truncate a t  the apex, 
ovoid to ovoid-globular, .5 in. in dinm. Jack in Trans. Linn. Soc. XIV, 
(1822) 6 ;  DC. Prodr. 111, 146; Nand, Bun. So. Nnt. Ser. 3, XIII, 282; 
B1. Mna. Bot. I, 55 ; Cogn. in DC. Mon. Phan. VTI, 345. M. sanguinm~m, 
Sims in Bot. Mag. t. 2241 ; DC. Prodr. 111, 145 ; Don in Mem. Wern. 
Sw. IV, 289 ; Miq. F1. Ind. Bat. I ,  pt. TI 504 ; Naud. 1.c. 28 1 ; Triana 
in Trans. Li~in. Soc. 60; C. B. Clarke i n  Hook. fil. F1. BI.. Ind. 11, 524; 
Hemsl. in Jonr. Linn. Soc. XXIII, 300. N. malnbothrica, Sims in Bot. 
Mag. (not of Linn.) 529. 111. Ga~cdicludianum, Naud. 1.0. 278. 
M. mamarpun*, Nand. 1.c. 281 (not of Don). M. po~~hyreum, Bipp. et 
B1. ill Flora 1S1, 11, 487. M. pedicellatum, Nand. 1.0. 280 ; Cogn. in 
DC. Mon. Phnn. VII, 346. 

PENANG ; Wallich 4042 ! Xing, Uurtti 683. MALACCA ; B r i ' t h  
(K.D.) 2.24611 ! Jlabgcay 773, 774 ! Ridley 8228. PAKANG ; Bidky 2667. 
KEDAH; Bidly 3211. PERAK ; Scortechini 2123 ! King's Oollectw 1540, 
1853, 8754. DIBTRIB. Bul.ma, China, Hongkong, Tonkin. 

VAR. mollis, Clarke in Hook. 61. F1. Br. Ind. 11,524. Young branohes 
very hispid thronghont their whole length; leaves with numerous sub- 
sdpresaed and spreading stiff hairs on both snilaces, especially on the 
nervea Vidal Syn. P1. Filip. t. 51 ; fig. D. M. molle, Wall. Cat. 4046; 
Triana in Linn. Trnns. XXVIII, 60; Cogn. in DC. Moo. Phan. 
V I I ,  346. M. ciinitum, Nand. 1.c. 521. 111. malabathn'cum Blanco, F1. 
Filip. Ed. 111, tab. 152 (not of Linn.). 

SINGAPORE ; Wallich. DIBTBIB. Lneon ; Cuming 853. 
2. MBLA~TOMA IMBRICATUM, Wall. Cat. 4047. A spreading shrub, 

5 to 15 feet high ; young branch- (especially a t  the nodes and tips), 
petiolea, pedicels and calyx covered with adpressed, lanceolate aonminate, 
aerrnlate scales. Leave8 elliptic-oblong to ovate-oblong, rather abruptly 
narrowed a t  the beee, the apex acute or acnminate; main nerves 5 
( t h e  two lateral slender) ; both snrfacee etrigose, the main nerves on 
t h e  lower with adpressed scales ; length 3.5 to 8:5 in., breadth 1.5 
to 4-5 in., petiole 3 5  to 1.35 in. Cymes solitary, terminal, oondeneed, 
1-5 to 2 in. in diam., enclosed in bud by deciduous, lanceolate b m t a  
~d brcrcteoles. Flourera 7 to 15, 1.25 in. in diam.; the pedicels ~ 1 5  in. 
long. Calyz-tube nmolate, the teeth shorter t h m  the tube, Ianceolate- 
amminate, deoidnons. Petals oblong. Anthers short. Fruit ovoid- 
globose or sub-globose, truncate and shortly tootlred a t  the mouth, 
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pulpy, -8 in. in diam. when ripe. Triana in Trans. Linn. 800. XXVIII, 
60 ; C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 694 ; Cogn. in DO. Mon. 
Phan. VII, 355. M. obovatum Tar. dkntgurn, B1. ex Trisna 1.c. 60. 

PEUAK; 19awtechini 162! Ki,rg'a Oollector 444, 6023, 8696, 10946 ! 
Wray 2980. PENANG ; Wallich, Uurtw. DISTBIB. Sumatra, Forbec 2072 1 
Brit. India (Khasia and h a a m )  ; Tonqnin. 

Easily reoognised by ita oondenlled oymes and rather emall flomm. 

3. M ~ L A ~ T O M A  MALABATEBICUM, Linn. Sp. PI. 559. A spreading 
shrub, 3 to 6 feet high ; yonng branches, petioles and pedicel8 densely 
clothed with rather short, acnte to acnminate, ofteu serrnlate scales. 
Leaves ovate-lanceolate, ovate-oblong or elliptic, the apex acute or shol-tly 
acnminate, petioles short, 3- to 6-nerved (the marginal pair when 
present elender) ; both surfaces strigose, the hairs spareer on the upper 
and pale ; on the lower the haire more numeroue (especially on the 
minor nerves) and darker, the main nerves clothed with broad-based 
acuminate scales : length 2 to 5.5 in., breadth -75 to 2'5 in.; petiolea 
-2 to -5 in. long. Uorymba terminal, few-flowered, enveloped in bud by 
large, decidnons, ovate-cordate bracts; $f~oroers 2 to 3 in. across, tlle 
pedicel8 -2 to 4 in. long. Oalys; the tube cylindric-campanolate, 
densely clothed externally with linear acnminate, entire or serrate, pale 
scalee, almost glabrous within ; the teeth shol.ter that1 the tube (larely 
equal to it), acute or abrnptly acnminate, the apex deciduous, scaly otlly 
noar the midribs. Flowers 2 lo 3 in. across. Petale purple. Fruit sub- 
globular, tml~cate, pulpy, -25 in. in diam. when dry. DC. Prodr. 111, 
145 ; Roxb. Hort. Beng. 33 ; F1. Ind. 11,405 ; Wall. Cat. 4040 ; B1. Bijdr. 
1076; Bot. Reg. t. 672 ; W. and A. Prodr. 324 ; Wight Ill. t. 95 ; 
Dale. and Gibe., Bomb. F1.92 ; Nand. in Ann. Sc. Nat. Ser. 3, XIII, 285; 
Thwaites Ennm. 106 (a and 13) ; Benth. F1. A u ~ t .  111, 293; C. B. 
Clarke in Hook. fil. F1. Br. Ind. 11, 523; Knl-el For. F1. I, 503, not of 
Miq. F1. Ind. Bat. I, pt. I, 507 ; Nand. in Ann. Sc. Nat. Ser. 3, XIIT, 
273 ; Cogn. in DC. Mon. Phan. VII, 349. M. aflne, D. Don in Mem. 
Wern. Soc. IV, 288 ; DC. Prodr. 111, 145. U. obvolut~rm, Jack in Traus. 
Linn. Soc. XIV, 3 ; Cogn. i n  DC. Mon. Plian. VII, 348. M. articuhtum, 
Af. hekrostegium, M. ~~ov~-?wZlandia and M. sechellaru~i~, Naud. in Ann. 
Sc. Nat. Ser. 3, XIIT, 285, 286 and 290. M. velrrtirtum, Seem. F1. Vit. 
90. N. Bankeii, Cnnn. ex Triana. Tretilbleya rhi?ra~rthe~-a, Griff. Not. 
lV, 677. 

In  all the provinces. DISTRIB. British India and Malayan 
A~.chipelago, W. China, Seychelle Islands, N. Caledonia, N. Australia. 

A widely distribnted epeciea varring in reality very little in looalitia widely 
repamtad. The differences hare however been taken ae the besea of many bad and 
doubtfnl speoies. In him Flora Aurtrulwnsis, Mr. Bentbam remarks (and apparently 
with justice) that the whole twenty-four specie8 described by Nandin in Ann. So. 
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N.t  8er. 8, XIII, p p  !BS to pgS j rhoold be rednoed bere. It u nok w i t h t  
relnotonoe that I give four varieties w follows :- 

VAL 1. polyantho, Benth. F1. Anst. III, 992. Braota of ia8oree- 
oeuce d l  and very errsly deoidnou~ or altogether absent; teeth of 
calyx nwally ehort ; leaves not exoeeding 2.6 in, in length. iK. pplym- 
:hum, Blnme in Flora for 1831, 480 ; Mns: Bot. I, 52, t. 6 ; Nandin in 
Ann. So. Nat. Ser. 3, XIII, 287 ; Miq. F1. Ind. Bat. I, pt. I, 502; 
Triana in Linn. Trans. XXVII, 59 ; 0. B. Clarke in Hook. fil. F1. Br. 
Ind. III, 5%. M. b a r a d b h ,  Nand. 1.0. 992 ; Miq. F1. Ind. Bat. I, 
570,t. 8, fig. & M. rnaZubx?hP.incm, Desr. in Lam. Enoyo. Bot. lV, 36 ; 
Ill. Qen. tab. 361, f. 1; Jack in Linn. T~ans. XIV, 4, fig. 1, a to g; - h i r .  Did. IV,  37 ; B1. Bijdr. 1070. M. erffita, Jeok 1.c. 5 ; DO. Prodr. 
111, 145. M. tidmmue, B1. in Floca 1831, p. 482, Miq. 1.0. 514. 
df. Iloyenii, B1. 1.0. 483. M. tondrmme, B1. Mas. Bot. I, 54. M. Em- 
broninnum, M. oligunthum and hi. mimvphyllum, Nand. 1.c. 278, 292 
and 293. 

AND AM AN^ ; King's Oo&?Cb'. SIHGAPORE ; And~Son, w. MALACCA ; 
Kiwg. Pmuro;  Onrtw, King. DIBTE~B. Burma, N. China, Sumatra, 
Java snd other islands in the Malay Archipelago, Luxon, N. Australia. 

VAR 2. odpsa, C. B. alarke in Hook. fil. F1. Br. Init. 11, 523. 
Isam namwly oblong-lanceolrte, smeller than in the typical plant and 
with heraher pubesoence. M. +muurn, Benth. in Wall. Cat. 4081, 
Nand. 1.c. XIII, 27 ; Cogn. in UC. Mon. Phan. VII, 349. M. a w p l n -  
thum, Nand. 1.0.277. 

MALACCA ; Maingay 771 to 773 in Herb., Kew. PSNANQ ; Wullich, 
gi?ag, Curth. PBOTINCE WELLEBLEY ; ourhi. 

This is lwwely worthy of reparation w a variety. It is slightly smaller and more 
rtrigom than the type and differr from VAE. pl#anthumc, so far M I cm see, only by 
the Large rise of the braote of the infloremenoe. 

VAL 3. vaormah, King. Haire of both snrfaca very numerow, those 
of the upper sub-adpresred, of the lower sub-~preading, softer (almost 
silky) ; calyx-teeth long, adpreaeed hairy wibhin. M, normala, Don 
Prodr. Fl. Nep. 220; DC. Prodr. 111,145 ; Nand. in Ann. Sc. Nat. Ser. 3, 
XIn, !B9 ; Knrz, For. Flolr I, 504 ; C. B. Clarke in Hook. 61. F1. BI.. 
Ind. 11, 524; Triana in DC. Mon. Phan. VIII, 352. M. Wallichii, DC. 
1.0.146. M. n a p a h ,  Lodd. Bot. Cab. t. 707. dl. pelagiourn, Nand. 
1.c. 2'79. &f. longifolium, Nand. 1.0, 293. 

In most of the provinoes. 
VAB. 4. p m k d ,  King. haves more or less broadly elliptic, 

5- to ?-nerved, the npper wrfaces strigose (sometimes nearly glabrous 
in otd specimens), the lower softly and rather densely puheecent; 
b c h e e ,  petiolee and pedicel8 with long, epreading, rather eoft hairs; 
calyx-tube densely clothed with long, flexnose, eoft, often ciliate setae, 
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the lobes large, adpremed strigom on both enrfaoes : flowera oooaaionally 
only 1.25 in. in diam. 

PEEAK ; Bidby 2935 ! Uurtu 1298 ! Wray 1733, 1883 ! Eictg'r 
OolZectm 2173, 2091, 846.. ! Hcmtsohini 780. SINQAPOBE ; Bullad 5728. 
SBLA~~GORE ; R i d 4  1996. D~STBIB. Java ; Porbse ll42a. 

Thin has broader leaves more mftly hairy than V A L  n o d i s .  The brirtlee of 
the oalyx are mnoh longer than in any other form of M. malubathtieclm and appnuoh in 
number, lengthand density thoee of M. ~~~~~~~, Don. A form of thin from P d ,  
with the oelyx.hairr mhorter than the type, conrrecte it with iU. imbricuturn, Wall. 

3. OXYBPORA, DC. 

Large spreading shrnbs with drooping branchee terminated by - 
large, lax, almoet naked paniclee of rose-purple flowera. Leaves oppoeite, 
long-petioled, large, 5- to ?-nerved, ovate, acuminate. Panicle long, lax, 
sometimes narrow, the branches decnssate, the flowera on the branchlets 
not glomernlate, braoh very smell. Oalya-tube ovate, cylindrio o r  
funnel-shaped, ite teeth 4, short, triangular. Stamens 8, four large with 
elongated anthers and four emall, or all equal, opening by a dngle 
apical pore; the baae produoed and bilobed, the oonnective with o r  
without an appendage. Ovay inferior, rkoelled, its apex glabrous; 
style simple, elongate ; ovnles numerous ; the plaoentaa axile, radiating. 
Uapeule dry, elongate, donble fusiform, with 8 ribs. Seed* numerous, 
falcate ; tbe raphe lateral, produced a t  the apex into a point in front. 
Drsral~. Seven species, Indian and Malayan. 

Anthem dianimiler ; petioler not winged . . . ... 1. 0 .  rbllulota. 
Anthem similar :- 

Petioles not winged . . . ... ... 8. 0 .  acutatagm&. 

I ,  winged . . . ... ... 3. 0 .  Uurtiaii. 

NOTB. 
The genera AUomosphia and O a y p r a  were M, difeoult of reparation even before 

the dieoovery of the new rpeoier herein desoribed (dm., A. akrta, Scort., 0. oeutongu(cr 
.nd 0. Uurtiuii) thbt Baillon (Hwt. dar Pkaubs VII, 48) united them. I n  Bailloner 
time Omyapora was dintingniahed mainly by having four of its eight rtamenr mnoh 
larger than and differently m l o d  from the other four. The thme older rpeaiw 
( d l  British Indian) 0. paniculota, 0 .  uagans, and 0. -a and the new Malayan 
one 0 .  stellulata have this chorscter, which would form an exoellent head-merk for 
the gennr if i t  did not break down. The oharaoter, however, does break down, for 
in the two Mdayan plants here published as 0. acutangula and 0. Ourticii the eighb 
anthers are all e q d ,  although in all other respeat. them plantm have the faaies of 
the older speoier of O o y q w a .  I have referred t h e  to &,yrpora M preferable to 
the alternative wnme of patting them into AZbmmphia, and I have therefore, in 
order to edmit them, modified the generio ohsraoter of Osysposa as regards anthem. 
Osyspcm,  M here defined, t h m  depends for ita seperation M a genm on ita open 
panioulate infiorercence and long donble fmiform boldly-ridged oapnler, while 
AUomarphia in oharaater id  6y shortly-branohed panioler, on the ultimate branohlets 
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of whioh the tlowem are olnrkred in peendo-glomeruli, while the oapmlea are not 
m ~ h  longer than b d  and an, often urn-rhaped. 

1. OXY~POUA BTBLLULATA, King, n. sp. A ehmb, 15 fo 20 feet high ; 
young branches, petiolee, infloresoenoe and calyx-tube oovered with pale, 
minnte, stellate-hairy ecales. Lsnves somewhat unequal, ovate, slightly 
cordate et the rounded base, the apex ehortly apioulate, ?-nerved (the 
middle nerve very etrong) ; both wrfecea free f'rom haire, but (espeaially 
the  upper) with numeroue minute hairy soalea most numerous on the 
nervea, the tranevem veins on the lower very dietinot and stmight; 
length 5 to 9 in. ; breadth 2-25 to 4 5  in. ; petiole 1-25 to 4 in. Panicle 
eolitary, te~minal, longer than the leavea ; the branohee in pairs, divari- 
aata ; flowere in umbels of 4 to 6 on the ultimate branchlete. Oalyz-tube 
funnel-shaped, sub-tetragonone, the month with four amall triangular 
teeth, narrowed a t  the base into the short pedicel. Pstals 4, orbicular- 
ovate, blnnt, glabrous. Btamens 8, very unequrl, four linear, purple and 
twice as long as the other 4 short, yellow. Disc of 4 incurved plates. 
Owrry 4winged. Uaprrlcb clavate, opening by 4 broad trunoate valves ; 
seeds minnte, shortly beaked. 

PERAK ; Bwtschini 249 in part ! King's Oollectm 418, 285 1 ! Wray 
1224. DIBTRIB. Sumatra, Forbes 3034. 

2. Oxra~otu AUUTAMQULA, King, n. ep. A bosh ; yonng branchen 
boldly 4-angled, glahmue. Leaves elliptic-oblong, somewhat narrowed 
to the rounded base, the apex acute, 5-nerved ; upper eurface glabrous, 
t h e  lower minutely lepidote-pubescent on t l ~ e  nerves and veins ; length 
4 to 6 in., breadth 1.75 to 2.5 in., petiole -6 to ,715 in., minutely lepidote. 
Panicle solibry, terminal, usually somewhat ehorter than the leaves, 
broadly pyramidal, lepidote-pnbernlous, many-flowered. Flowers (in- 
cluding the stamena) ' 5  in. long. Oalys-tube funnel-ehaped, minutely 
mfoue-atellate lepidote, the mouth with 4 small triangular teeth. 
Petoh 4, glabrous, broadly ovate, blnnt. Stamem 7 or 8, equal, lanceo- 
late, acuminate, slightly curved, the lobes a t  the bnse ehort, rounded, 
appendages none, but a grooved, narrow process on the back of the 
oonnective in the lower half. a a p u b  ovoid, narrowed to the equally 
long  pedicel, 8-ridged, glabrous, the mouth with an everted rim, '25 in. 
long. 

P ~ R A K  ; Wray 329. 
3. OXT~POEA CURTI~I~ ,  King. A ehrub ; branchleta bluntly $-angled 

not wioged, pnberuloue. Leaves ovate-acuminate, the base rounded, not 
paeeing into the petiole, 7-nerved, upper surface sparsely strigme, 

lepidote, the lower glabrous, the edges glandular-serrulate ; 
length 5 to 7 in., breadth 3 to  4 in., petioles 1.5 to 2.5, broadly winged, 
tbs wing much expanded at the base and joining that of the oppo~ite 
I d .  Panicle solitary, terminal, spreading, longer than the leaves, with 

J. rr. 2 



numeroue Qeagled branohm, bnoteds, ~ m y w h  nrinubly mote ; 
the larger branahes bearing a peir of very aneqnal In%& near the ~ I W O  

exaotly like the stem-lea~ee but smaller. PZwerc oa slender pedioels 
ns long ar bbe cslpx.tube. UaZpktk oylihdrio, &ribbed, tapehng to 
baae and apex ; the month explieded aad tranoate bat with I minute 
h t h .  P W  I, as long ss the h a b e d m  filunebb. Stannmr 8, m o b  
eteerfed ; the anthers longer thsa the filament. d  longs^ t b  the  
d ~ t n b e ,  lineer, .onmicmtu, very slightly lobd mt tbe beae cmd 
ineppendionlata. O t q m l a  fPriform, -2 in, long, muoh e r p ~ n d e d  at 
the month. 

PEBAK ; OU& 1300, 
The only specimen 6f thir which I hbvd reen is in Mr. Curtir'r Rerbarinrn. 
The aped81 rfmei&bler AZland*ph(d aZdM, &mi%. m i b  dght equal rtarnehr, in 

tie rbpe  of it. Isli+& and iu i b  *in#ed petiole8 ; but dfl)ear tn i b  more elongrUd 
capmlsr (which M. fndform i m W  d glob-), in i k  larger luer panioh and in 
it8 oonapiononsly bristle-wmte lerrma The two rpeoiw j0.t desoribed form vary 
marked oonneoting linka between the genera Alkmorphia and Osyrpora. 

4. ALL~MOWEIA, Blnme. 

Shrubs, tall or short. Leaves oppoeita, long-psfioled, large, lanoeb 
late, ovate or o r b i d s r ,  nerved, glabrorla or nearly m. Ponidrr terminal, 
mmponnd, with emall h e r e  in  olnotered whorls. OnZym-hbe ftlnnel- 
shaped or campanulate, limb of 3 or 4 very sbott lobes. Petclb 3 or 4, 
rose a white, small. Btame~tr 6 or 8, nearly equal ; anthere a t t e n d  
a t  the top with one pore, oelle long-prodwed end diverging a t  their 
bases; oonneotive witllont appendage. Ovary 3- (rarely 4) oelled, 
enoloeed by but nearly free from the oalyx-tube; style iiliform, simple ; 
ovule8 very many, pleoe~itae axile, 2-fid. O a y b   mall, dry, not mnah 
longer than broad, nsually nrn-shaped, ribbed, opening at the tap by .3-4 
valvee. Seed. very many, uarrowly obtropecoidal. DI~TEIB. Speoiee 6 : 
whereof 4 ore fiwm the U a y  PeuinwIa and ib ettaohed islands; 1 
from Ormton. 

PYlden w t  winw :- 
Ualyr-fob8 with 8 or 4 taeth ; h e n 8  unequal I -then mgitt4te 

at bnse ; a p n l e  ribbed ... ... ... ... 1. A.  a- 
Calyx-tube without W h  ; mtametu equal ; antl~err only d ig id7  

lobed at the bnae 2 ospmlea not ribbed ... ... a. A. Wrw. 
Petiolw winged I- 

Branohem of the padole winged ; oap6ule rnb.gfobnlar ... &. A. aloto. 

I. ALLOMORPEIA OXIQUA, klnme in Flora 1831,1I, Sa8. A shrub, 
2 to 10 feet high ; bmnol~ee elender, snbangnlar, pnberulone or glabrous. 
Leaves elliptic-ovate to ovate-Ianoeolate, aouminate, those of the same 
pair often unequal in  sim ; the base rounded or narrowed, not oordate ; 
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W r  rmrfeee v a r ~ .  rpamelg atdgose (glabrous in d d  leasea) ; the I mer 
glebrons, pale, the bramverse nervsr prominent ; lergfh 4.5 to 11 in. ; 
bnwdth 1.5 to 5 in. ; petiob -75 to 4 ia Panicla -ally solituq, t e r ~  
m i d ,  often longer than tile leavee, lax, minntely rruty-pnberaent ; 
ianoeolate or oblong, decidnone ; the&weru -1 in. long, s h r t l g  pedicel- 
late, in etalked ambele on the altiPvte bmRobh or in enbseeeile 
hoiclea, Oulys rusty-pubernlomi, with 8 or 4 ekort b r d  tee&. 
Btanrs~  6 or 8, elte~netely long and ahort, sagi.itfafs a t  the base and with 
e small l i ~ i e ~ r  appendage behind. Petbb 3 or 4, rory. Capeub lees than 
-1 in. long, boldly 6-riSBed. Nnnd. in Ann. 80. Nat. 8er. 3, XV, 810 ; 
Triaa in Trrme. Lion. Soc. XXV 111, 74 ; C. B. CHnvke i n  Hook. fil. FI. 
Br. Ind. II, 527 ; Cogn. in DO. Mon. Pben. VII, 4-64. Mdahma eaigw, 
Jnck in Trans. Lilln. 800. XIV, 10, tab. 1, %g. 2 ;  DO. Prod. ILI, 118. 
M. kpuber, Roxb. FL Ind. 11, 605; Wall. C R ~ .  U48. 

MALACCA ; Ol*i@h 2263 6; 4 (K.D.) ; Maingay 776 (K.D.) ; Hrr*osy. 
PSHAEIQ ; Wnllich 40.18 ; O n ~ t u  399 ; Qri$ibh ; King. PEUAK ; 8mwtwhiai 
267, 3&3 ; Wray 160 ; Kisg'r Oolleodor 460, 9302, 3106. D~errre. 
Snmatra ; F o r k  3063. 

There is mme d e t y  in this p h t  an regards rice end inflorewsnoe. A slender 
form, whichmver exoeeda 8 or 8 feet in height and whkh hsr smcrller le~pes thnn tbe 
type, ..ems wertby ofnepmdion es a variety. It .p- to hue been ao rwogniaed 
by Wallioh who, in distributing hie Herbarium, dirtingoimbed it by tbe letter a. A 
lean dintinobly marked form ie one in whioh the h w o m  ue grouped on the branohea 
of the idoresoerne in dense almost aenaile feeoiolw. 

VIE.  minor, King. L a v e s  narrowly elliptio, tapering maoh to b s ~ e  
nnd apex, 2 to 4.5 in. long ; infloreecenoe slender, few-flow&ed, very lax : 
height o~ily 2 to 3 feet. 

PENANQ ; Wallich, Cat. 4048a ; Cu~t i s  73. PERAK ; Smteohini 
1702 ; Wray 161,3414 ; King's Collector 2302. 

2. A L L O ~ O R P E ~ A  WUAYI, King, n. sp. A shrub, 2 to 4 feet high ; 
br~ncliea end petioles wit11 flexuoee, spreading, ferruginona hairs. 
rmr ?-nerved, broadly ovate to rotund-ovate, the npex shortly and 
abruptly nominate, the bsee narrowed, the edges obeonrely and mioutel, 
brietle-toobhed : upper surface very epereely strigwe or glabroue, often 
rial minnte, brown soalee on the ohief nervee ; l o m r  glabrous ; 
Length 5 to 9 in., breadth 3.5 to 6.5 in.; petiole 925 to %75 in. Pa&h 
wlihry ,  axilhq, slightly longer than the petioles bat much shorter 
tima the leevea, glabrous or mety pube~ulous towarde the extremities : 
the branohm shot+, spreading, rather condensed when young, few 
*wered. 0-tube widely campmulate, minnbly maby-pnbernlons or 
4- ~lebrous, without ribs ; the month truncate, slighly waved but 

tootlled. Pstcrls 4. Sbmm 8, equal, the anthem lobed hnt not 
ugittate a t  the base, the back with a slight supra-baeal appendage. 
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Capsule glnbrom, eub-globular, slightly oonlrru?ted below the wb-mem- 
branous t~.uncate month, under -1  in. in diam. 

PEW ; Wray 2483 ; Kity'r Cokctor 2061, 2380, 2773 ; Bcorteohini 
50,425. PENANQ ; Curtu 2008. 

A speaies allied to A. eaigua, B1. bat with pnbesoent branches and potiolw, 
shorter and more oontnroted paniolecl, s wider, tnothleae aalyx-tube, sob-globnlar 
capsules and eqnal anthers only slightly lobed at the bane. In Mr. Wray's field-note 
on his epeoimeus he remarks that the flowers are white aud the leaves dark- shining 
green above and orimeon beneath. 

3. ALLOPOKPHIA ALATA, Scorteohi~i Mas. A glabroue sl~rnb, 3 to 6 
feet high; the brauchleta broadly winged. Leavsrr ovate or elliptic- 

. ovate, the apex shortly acnminate ; the bnse liarrowed into tlie broadly- 
winged petiole, 5-nerved ; both surfaces glabrous, the edges el~ortlg 
bristle-toothed; length 5 to 10 ill., breadth 2.5 to 4.5 in., pet.iole -75 to 
4 in. Panicls eolitary, terminal, often rlearly ae lorlg ae the leaves, lax ; 
ita branohes diverging. 4angled and 4-winged, very minutely ruety 
1epidote.pnbernlom. E'locaerr clnatered in small umbels near the elrds 
of the branohea, the baeee of the umbels sometimes with a ring of 
1)mcteoles and minute imperfect flowers. 0alyx'-tube cy lindric-ovoid, the 
limb expanded and with 4 small, pereietent teeth. Petals 4, twice aa 
long aa the klyx-teeth but ehorter than the filaments. Stamens 8, equal, 
exserted, much longer than the calyx-tube. Anthers linear-rrcuminate, 
longer than the eoabernlone filaments, very slightly lobed a t  the bme 
and almost inappendicnlate. Oapeules sub-globular, 8-ribbed, glabrous, 
the month truncate, diam. '1 in. 

PERAK ; Scwtedini 286; Wray 1327 ; Curtis ; King's oollector. 572, 
2047. 

The leaves of the same pair differ, often considerably, in sise. 

5. BLASTU~, Lour. 

Shrubs. L e a w  membmnona, petiolate, ovate- or oblong-lanceolate, 
acnminate, entire or sinnate-serrate, 3- to 5-nerved. Flotoers small 
4meroue, ebracteolate. Calyat-tube oblong~campannlate or el~ortly 
oblong; the limb not expanded, truncate, minutely 4-lobed. Petak 4, 
ovate, obtuse, glabrous, convolute into a cone before expansion. Stamenr 
4, equal, the filaments thin: anther incnrved snbnlnte, opening by a 
single apical pore ; b w l  lobes divaricate, the connective inappendicu- 
late. Ooaty adhering to the oalyx, 4-celled ; etyle filiform ; etigma 
pnnctiform. Oapouls obovoid or sub-globular, 'slightly 4-grooved ; 
dehisching slowly by 4 valves. Seede minute, numerous, irregolarly 
reourved, reniform. DI~TBIB. 3 epeoies in Malaya, China, Cochiu Chiua 
aud Zndir. 
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B ~ ~ e m s  COQE~AUXII, Stapf in Hook. 10. P1. t. 2311. A ehrnb, 6 to 
10 feet high ; young branohes elender, ae thiok 8s a orow-quill, ecaly, 
glabroua or pubernlous. Leaver equal, oblong-lanoeolate, narrowed a t  
the h s e ,  the apex mminate ,  5-nerved (the marginal pair faint), the 
edgea enb-entire ; upper earface glabroua, with a few scattered, small 
glands ; lower glandular-punotate, minntely fni.fnraceoue on the nerves ; 
length 4 to 7 in. ; breadth 1 to 2.25 in., petiole -3 to '75 in. Punicler 
axillary or terminal, slender, much shorter t h ~ n  the leaves, glandulnr- 
ecaly, the few divaricate branchlets bearing the flowers in dense terminal 
glomeruli of 6 to 9. Oalyx shortly tubular, smly, the teetl~ minute. 
Anthers ~iarrowly ovate with many small yellow glands near the bme. 
Capsub snbglobnlar, truncate, .1 in. in dirrm., ~ubglabrons ; seeds 
linear. O ~ h t h ~ r i a  patviflora, Cogn. in DC. Mon. Phan. VII, 4'81. 

PERAK ; common. DIBTRIB. Borneo. 

This is olosely allied to B. cochinchinensis, Lour., bat differs notably in ita 
pnicnlate infloreaoeirce. 

6. OCHTHOCHABI~, Blnme. 

Small, erect, glabrous shrubs, branches round or obtnsely &angled. 
Leaves opposite, petioled, oblong or lanceolate, 3-7-nerved, minntely 
denticulate-serrulate. Flowers minute, in axillary clustered cymes, 
rarely in axillary lax cymes or in lax teiminal cymose panicles. OuZyx- 
tube obovoid, smooth ; teeth 5, small, persistent. Petale 5. Stamem 8 
or 10, eqnal ; anthem oblong, obtuse a t  the top, opening with one pore, 
at the bnse shortly produced or not ; connective with or without an 
appendage. Ovcrry inferior, 4 or 5-celled, glabrons a t  the apex ; style 
simple, Aliform ; ovules very many, placentas axile. Capmle globose, 
5-valved, enclosed by the membranons calyx-tube. Seeds very many, 
il-regularly club-shaped. DISTRIB. Species 5 or 6, extending from Singa- 
pore to Borneo. 

Conneative of enthers with no appendage at the bnse be- 
hiod :- 
Flowers in a terminal peniole, 6-merons . . . ... 1. 0. paniculota. 

39 f'aacioler, 4-meroan . . . ... ... 8. 0. borneensicl. 
Cannective of anthem with an appendage at the bane be- 

hind :- 
Erect ; flowers 6-merons ; leaven 3-nerved :., ... 8. 0. javanica. 
Dmmbent ;  flowers 4-merons ; 6- to 7-nerved ... ... 4. O.&cunrbmu. 

1. OCHTHOCHARI~ PANICULATA, Korth. in Verh. Nat. Uesch. Bot. 247 
t. 641. A small ehrnb with slender quadrangular hrauchee, rusty pnbes- 
eent towards the tips. Leaves membraneous, elliptic-lanceolste, tapering 
to eaoh end, the edges minutely briatlo-serrate, 5- to 7-nerved (the 
marginal pair faint) ; upper anllace glabrous ; the lower somewhat pale, 
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scaly-pubernlons on the nerve8 sad prominent t r ans raw veins ; length 
2-5 to 5 in., breodth 1-25 to 2 in., petiole '85 to 8.5 in. Panicle oymore, 
terminal, ep l -d ing ,  lese tllan half ae long a~ the leavea ; branahen 
opposite, pedicele unequal, bracteolate a t  the beee, not quite eo long ar 
the flowem. Patuk 5, ovate-soominate. Btcrmsnr 10, anthem oblong, 
blunt, not produced a t  the base and with the conneotive inappendidate. 
Ctiprtts depreaaed-globular, glrbrons, with 5 shallow groove4 '2 in. 
in diam. Blume Man. Bot. I, 40 ; Nand. in Ann. So. Nat. eer. 3, XV, 
807, with fig. ; Miq. 3'1. Ind. Bat. I, pt. I, 556; Triano in Trene. Linn. 
600. XXVIII, 74. C. B. Clarke in Hook 61. PI. Br. Ind. 11,528; 
Cogn. in DC. Mon. Pl~an. VII, 480. Melartonse oaprphyZZutn, Benth. in 
Wall. Cnt. 4083. 

SmaA PORE ; wallich. DIITBIB. Borneo. 
2. OCHTHOCHARIS BOBNEENBIB, Blnme Mns. Rot. Lagd. Bat. I, 40. 

A ehrnb, 3 or 4 feet high. Leaves membranona, elliptic-lanceolnte, 
5-nerved (the -lateral pair smell), aouminnte, the base cuneate, the 
edgee minutely dentate, upper anrface glabrous, the lower pale, minutely 
end fnrfuraceonsly etellnte-hairy on t,he main and rather promillent 
tranverse nervee ; length 3 to 425  in. ; breadth 1.25 to 1.75 i n .  ; petioles 
epareely stellate-hairy, unequal, '3 to 1.8 in, long. Fbwerr in faecielr~ 
of 4 to 7, from tubel-clea on the rtem below the lenvea ; the buds 
conioal, -1 in. long; pedicels sler~der, eb~ncteolnte, '25 to -3 in. long. 
Petah 4+ broadly ovate, narrowly acnminnfe. Stnmsns 8 ; the anthers 
oblong, blunt, neither produced nor appeiidiculate a t  the base. Ccipacle 
depressed-globular, glabrous, faiutly 5-grooved, -2 in. in dinm. Nnad. 
in Ann. So. Nrt. Ser. 3, XV, 307; Cogn. io DC. Mon Pha11. VII, 480. 
0. btcwmw's, Teysm. and Binn. in Nnt. Tijdacl~r. Ned. 111d. XXV, 426 ; 
Miq. in Ann. Bot. Lugd. Bnt. I, 216. 

S I N Q A ~ R L  ; Bidky 6221. DIETRIB. Borneo, Mollnccas. 
3. OCHTHOCHARI~ JAVANICA, Blnme in Florr 183 1,523. A ahrub, 

2 or 3 feet high. Leaves snbcoriaoeone, lanceolate or oblol~g-lanceolate, 
nonte, the baae cuneate, 3-nerved ; both surfaces glnbrons snd with t h e  
nerves indistinct ; the lower rather pale when dry, the edgea remotely 
bristle-aemte; length 2 to 3.5 in. ; breadth .6 to 1 in. ; petiole 52 
to -5 in. Cyn~er or fnsoiclea about ae long n s  the petioles, few- 
flowered ; pedicel8 slender, minutely bracteolate ~t the bwe, -15 to .& in. 
long. Flower-bnde -15 in. long, much pointed. Petals 5, broadly ovate, 
abruptly aonminate. Anthtrs 5, twice sa long sa the filnmenle, minntely 
spurred at the bree behind. O a p b  enbglobnlar, with 5 shallow 
grooves, gl&mw, -15 fa '$2 in. in-diun. ; fbe pleoeotse persistent, woody, 
r w g h  on tboir outer rnrfma. k d .  in Ann. SO. Nat. Sor. 3, XV, 307 ; 
Miq. F1. Ind. Bd. I, pt. J, 566 ; Kare, For. FI. I, 507. Trirrar Melaa&, 
74, t.ab. Vi, tlg. 67; C. B. Clrrlre in Hook. 61. 3'1. Br. Ind, 11, 5% ; 
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Cogn. in DC. Mon. Phan. VII, 480. Mekutoma? &toreurn, Wall. Oat. 
4087. 

A sea-ehm plant, SI~QAPOBP, J o ~ o a s ,  MALACOA, PBRAK. D I ~ T B ~ B .  
Burma, Borneo, Java. 

4 O a e r ~ o c ~ ~ r u s  DucoxBPre, King, n. ap. A oreeping or deoumbenb 
shmb, 8 to 5 feet long ; s t e m  m thick na s ewan'e qnill, rounded, often 
mating a t  the nodae. Leuem thinly oorieoeone, elliptie-lenoeolate, 
ehortly aonminate, rounded or onneate a t  the b, the edge8 obroarely 
bristle-eemte, &?-nerved ; upper surface qlnbrona 8 the lower pale and 
with a few minnte, saattered acalea ; length 5 to 7.6 in. ; brebdth 2 to 3 
in. ; petioles unequal, atout, spamely ecalp, .5 to 1.25 in. long. PZower8 
in dense, axillrry p e a  ehorter than tlre petioles, the pedioels short, 
breoteolate. Ualya-tube glabrons, faintly ribbed, the teeth 4, ernan. 
Pet& 4, brondly ovate, acaminatta. Stasreru 8 ;  the anthers ourved, 
tapering to the truncate apex, slightly produced a t  the b a ~ e  and with a 
minnte tuberole behind. Capsule depressed-globose, glabrone, faintly 
+grooved, .I8 in. in diam. 

PICRAK ; Kisg'~ ColleeCor, $2838, - 10485. 

Shmbe ; brnnohes often round. Leaoee petioled, ovate or lanoeolnte, 
entire, 3-7.nerved. Flowers rmall. Oalye-tube campannlate or fnnr~el- 
shaped ; lobes 4, usnnlly very emall. Petalr 4, minnte. glabrona. 
8 t a m . s ~  8, equal; anthem attenuate a t  the top, opening by orie pore, 
scarcely prodnood at the h e  ; oonneotive with or withont a short spur. 
&ary nearly free, 4-celled ; style filiform, eimple; ovnles many. 
Caps~tle splitting by 4 large valves a t  the anmmit. Bmdr exoeedingly 
minnte, cnneate-oboroid. DISTBIB. 8pecies 9 OF 10; MaIsya a r~d  
I3 nrme. 

Infl~resoenoe ambellate j leaves d l ,  oblong- of elliptlo-lanoeolato :- 
Neuly ghbroar in all ita part~ ... . . . ... 1. A. macmnthus. 
More or leas pilose :- 

Calyx-tnbe mealy tomenha, the teeth narrow, ~Inn- 
dnlar ciliate 6t1 the ddgee ... ... 8. A. Sco*l.ehinii. 

Oalptube not tomentclbe but witb m a y  long spreading 
gland-tipped hah,  the Math minute and Wibhoob hah  1. A. O M i .  

ladereroeoce a large peniele ; leaven large, ovate r -  
Paniole deneeIy tomentose, leovm 7-nerved ... ... 4. A.jrorr%undw. 
Panicle clothed with nhort, flat, adprwed, soale-like hairs, 

lesves 6-nerved ... ... ... ... 6. A . ~ ~ .  

1. A N E R I N C L E ~ ~ T U ~  IrAcuwrau8, ging, n. sp. A small ehrnb; 
p u n g  bnmchea with pale lentioela, glabroua exoept for a few adpreesed 
s r a  ~t the apices. t e a m  nearly equal, e l l i p t i o - l a ~ l a t e ,  muoh 
asrrowed to the base, the apex shortly sourninate; both so- 
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glabrons, the lower pale when dry; length 2.5 to 4 in., breadth -8 to 
1.5 in., petiole .4 to -8 in., strigose. Utilbels axillary or terminal, 
mually solitary, 4- 6-flowered, on eleuder, sparsely skrigose pednnoles 
shorter than the leaves. Flowers (including the stamens) -5 in. long. 
Calyx-tube infnndibuliform, sparsely ndpressed-pilose, nearly aa long 
aa the slender strigose pedicel ; the mouth with 4 narrowly triangular 
acumin~te, erect, pmistent teeth nearly as long sa the tube. Petalr 
4 ovate,' acuminate, glabrous, slightly longer than the calyx-teeth. 
Stamer~s 8, sligl~tly unequal, the a l t e tn~ te  4 sl~orter but of the same 
shape as the longer 4, the base in all emarginate, scarcely lobed but 
with s very short process behind. Scales of disc 4, their apices 
broadly truncate and slightly toothed. Uapsule globose-ovoid, 525 to 
-3 in. long. 

PIBAK; at elevations of 2000 to 4000 feet, Bmrtechini ; W ~ a y  
297,1621. 

A species near to A. hireutw, Korth., but differing in being glabrom and in 
having lerger flowera whioh, according to Mr. Wray, are pink. The umbels of Lhie, 
when in bod, sre enclosed in oblong, docidnoas, epareelp etrigo~e braots. 

2. A N E B I N C L E ~ ~ T ~ ~  SCOBTECHINII, King, n. sp. A s~ender el~mb, 
3 to 4 feet high ; young branches, petioles and infloresoence with many 
spreading and sub-adpressed, gland-tipped hairs. Leaves very unequal 
(one of each pair very small), oblong, slightly narrowed to the mnnded 
base, the apex acuminate, the edges ciliate; main nerves 3 to 5, the 
minor nerves transverse, rather faint ; both anrfacea usually glabrous, 
the upper sometimes sparsely strigose, the main nerves on both and the 
transverse on the lower surfaces biistle-haiiy ; length of the larger leaf 
of the pair 2.5 to 4 in., breadth -8 to 1.4 in. ; petiole .S to 4 in ; the 
smaller leaf of the pair from one-fourth to one-half rts large and sub- 
sessile. In$or-.~ a x i l l a . ,  solitary on a slender peduncle about as 
long as the smaller leaf, nmbellately oymose, 6- to 10-flowered. Calyz- 
tube globose-campanulate, minutely mealy tomentose, about as long as 
the pedicel ; teeth 4, narrow, reflexed, each ending in a bristle aud the 
margins bearing 6 or 8 long straigl~t hairs with small glandular apices. 
Petals 4, ovate, glabrous, shorter than the calyx-teeth, each with a 
slender, gland-tipped, reflexed hair a t  the apex. Anthers 8, equnl, acute, 
very slightly lobed a t  the base and inappendionlate; style thick, 
straight ; stigma smsll. Ovary crowned by obtuse, sometimes crennlate 
scales. 

PIRAK ; Scortschirti 51, 450 ; Uurtis. 
Thia olomly resembles A. Uurtirii, Btapf, bat is  dietinpished at once by t h e  

oalpx whioh haa its tube covered with minute mealy pabesaence while the teeth sn, 
long, reflexed, with long glandular haim on the edges, whereas in A. Curtwii the  
calyx-tube bean many loug glmdnlar h h  and the teeth are triangular, minute 
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snd hairlau. The leaves of A. Ourtkii moreover u e  atrigore between the nerrer 
on both sprfooee. 

3. ~ H E I U N C L I I ~ T U S  CURTI~II, Sbpf in Kew. Bull. for 1892, p. 196. 
A m a l l  shrub, like A. Bmrtechinii, the young branchee, petiolee, sad  
inflorescence spreading olightly and not gland-tipped ; hew aa in  
d. Soortechinii but efrigoee on both anrfscee. Oalyz-tub with numerons 
enbulata, gland-tipped, spreading hairs ; the teeth minute, triangular 
and without haire. Anthers blunt. 

PIHANO ; curtw 412. 
4. b e r n ~ c ~ e ~ e ~ u e  PwalarrarDus, King, n. e p  A ehmb, about 15 

feet high : yonng branohee, petiolee and paniolea densely and shortly 
tawny-tomentose. Leacree unequal, ovate, shortly aouminate, 7-nerved 
a t  the mnnded b e ,  (the main nerve giving off a pair about 1 in. from 
the  base) ; upper surface with a few short scattered bristles, the main 
nervea densely bristly-pubescent ; lower surface with short ooarse haim 
especially on the nerves and veins ; length 5 to 9 in. ; breadth 4 to 
5-5 in. ; petiole 1 to 2 in., ono leaf of each pair smaller t h m  the otl~er. 
P&le terminal, solitmy, longer than the leaves, much branohed, tile 
branches nnequd and in pseudo-whorls, many-flowered, the ultimate 
brenchleta few-flowered, cymose. Oalyx-tube funnel-shaped, tapering 
i u t a  and longer than the pedicel, adpreseed-pilose : the month trnnoate 
and with 4 small broadly triangular teeth and 4 alternating tufts of 
inwardly-directed hairs. Petab 4, shorter than the calyx-tube, broadly 
triangular or occaeionally quadrate, apioulate, glabrous. B t a m s ~  8, 
equal, or 2 srnalle~, and sometimes suppressed ; anthers curved, with two 
deep broad lobee a t  the baee but no appendage. OapatL broadly 
obovoid, truncate, tapering st the base ; seeds minute, broadly linear. 

PPRAK; Smrtechini 249 in part ; RiJley 5342 ; C u ~ t b  1299. 
5. ~ B E I N ~ L E I S ~ ~  SUBLCPIDOTUB, King, n. sp. A shmb, 10 to 15 feet 

high ; yonng branohes, petioles and inflorescence densely clothed with 
&art, flat, adpreseed, scale-like pale hairs. Leaves somewhat unequal, 
orate, shortly acuminate, on long petioles, 5-nerved, entire ; npper 

glabrous except for a few minute scale-like hairs, the main 
nerree hairy like the petiole; lower surface much reticulate, minutely 
lepidotehairy, the middle nerve hairy like the petiole; length 4 to 
8 in, breadth 2 to 4 in.; petiole 1 to 1.5 in. Yankle tel.miual, solitary, 
& in flower, pendent in fruit, usually longer than the leaves, few- 
w o o h e d ;  the ultimate branches unequal, sl~ort, few-flowered, some 
of them in peeado-whorls, pedicele less tban '1 in. long. Cukx-tube 
-15 ,in. long, (when dry) reddish, clothed with scattered, adpreseed 
d e - l i k e  ha% tubular-oampannlate ; the teeth 4, short, acute. Petale 
4 -te, a m i n a t e ,  glabrous, shorter than the calyx-tube. Blamsns 8, 

J. n. 3 
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subequal, all yellow, onrved, deeply lobed a t  the b e  bnt inappendi- 
onlate. U a p k  obovoid, much tapered to the pedioel, -15 in. long 
(when dry), aoabrid from the stiff, etrigoee, ecalelike haire. Seed 
minute subnlate. 

PEEAK ; Swrtffihini 310 ; King'r Oolkctw 8068. 

I take the opportunity to deecribe here the nndernoted new v i e .  from 
Borneo. 

AXIEINCLSI~TU~ OLOYEBATUS, King, n. ep. A s h b  ; young brnnohw, petioles, 
main nervw of leevea end infloreweuoe demely wvered with rhort, w e ,  a d p d ,  
pale hain. h a w s  narrowly oblong, narrowed talrarde the bsse, the apex nourninate; 
upper snrfaoe glabrone but with a few m t t e r e d  glandr; lower snrfaoe with few 
pale hairs of unequal length on the bold tramverre veins; length 8'6 to 8 in.; 
breadth 1 to 2 in. ; petiole '6 to 1 6 in. Panick solitary, terminnl, very narrow, 
bearing 13 few very short, almoat eessile, 4- to 6-flowered ambeIa. F h C m 8  on pedioele 
about half the length of the aalyx-tube. Calya-tube short, oampaunlste, pubemant; 
the  month wide and with 4 short, triangnlar, mute, spreading teeth alternating 
with tufts of hair. Petals 4, narrowly oblong, a p r d n g .  Btcrnwna 8, eqnd; 
&hers elightly lobed a t  the bane, ineppendioulate. Ovary &ridged, h l l e d ;  o m h  
numerous. Capmle nub-globulu. 

BOBNEO ; Serawak, Hulktt 467. 
A species reeembling A. anisophyllus, Stapf, in the shape of ite Ienves. The 

infiore~enoe is however very different; and in ib rhort mbeende panicle recalls 
to one's memory A. Beecarianue, from whioh its  leavee d h t i n p h h  ib a t  once. 

8. SONIBILA, Roxb. 

Low herbs, rarely half-shrubs. Leaves membranous or more or less 
fleshy, opposite, those of a pair similar in shape, although often very 
different in size, or distinctly heteromorphous and then often apparently 
alternate, usually more or less oblique, 3-7-nerved from the base o r  
near the base, rarely pinnate-nerved. Flowers pink or white, i n  
scorpioid simple or pseudo-umbellate cymes, 3-nerved. Ualyz sub- 
cylindrical, tnrbinate or campannlate, 8lobed or 3-toothed. Petak ovate, 
obovate or oblong, acute, acnminate or obtuse. 8 t a m m  3, equal, rarely 
6 and slightly nnequal; anthers linear, oblong or lanceolate, obtuse, 
acute or (often lo~ig) aouminate, minutely 2-lobed a t  the b e ,  without 
appendages, dehiacing with apical pores. Ovary attached to the calyx- 
tube by narrow longitudinal septa, depressed a t  the apex, 3-celled ; 
styk filiform ; stigma punctate or capitellate. Fruit enclosed in t h e  
persistent, ultimately spongy calyx-tube and forming with it a nwall y 
more or less trigonous, ~ubcylindrical, torbinate or hemispherical false 
capsule, dehiacing from the centre of the depressed top with 3 valves or 
6 fine teeth. Seedo minute, numerous, ovoid, pyramidal or clavate, 
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amoofh or aapermlous ; raphe usually thiok, spongy. Speciee over 100 
throughout tropical A s h  

Leo- similar, although often very nueqnal in h e .  
Etameno 8. Fruit asnally amooth (see No. 12-14) ; valve6 
entire, distinot, exoeeding the margin of the mature 
cdp. (5 En-Sonerila) :- 

k t  or mending herbe with fibrow mob and without 
rhiwme 

Cnlp. very slender (alm in fruit) ; stem with S eome- 
what raked, oommicuaral lines. Very santily hairy 
or glebrone, often mnoh bromhed and small- or 
mama-leaved (exoept No. 1) herbe :- 

... h v e r  owtcr, 11'7 in. by .7-'9 in. ... I .  9. epilobioidss. 
Leaves mnoh d l e r  or a t  Ileert very mnoh 
narrow' :- 

Anthers '1&'18 in. long! - 
Leeves oblong to elliptio-oblong, ' 845  by 
-16428 in. ... ... .#. ... 8. 9. colaminthifolia. 
Leaves lanoeolate, 1-l'71 in. by '15-'23 in. ... 8. 8. hyrsopi/olia. 

Anthere .06-Q9 in. long ... ... ... 4. 8. mecta. 
C a l p  more or leas oblong- or ovoid-ampanalate ; 
trait tarbinate or obpyramidsl Stem terete or 

Leaves more or lese ovate, long aonminate, 1-2 in. 
by '4-1 in. or still smaller, amtely and ooareely 
toothed, thin, 8-6-nerved from the very bmei ... ... petiolea long, very elender ... 6. 8. tanuifdia 
Lesvea nwally lager, not ooarnely toothed :- 

Upper ddenerves starting from above tbe beae :- 
Leeves pinnatinerved, mate or muminate a t  
the bse ... .., ..- ... ... 6. 8.fklcCidcl. 
h v e d  not pinnatinerved (rarely snbpinnati- 
nerved in No. 7) ; all the eide-nerves springing 
from near the base, rarely the nppermwt from 
near the middle - 

Oymes distinotly pednnoled :- 
Anthers mbsonte, . m l a  in. long; lerrvw 
membrmone, rounded or eaboordate a t  
the barn ... ... ... ... 7. S. o n d a t n a ~ ~ b .  
Anthem slender, nourninate, '8-3 in. long.- 

(Item, petioles and inflorescenoe minutely 
tomentom ; letwee thinly membnmoas, 
snboordate at  the base on very long and 

... slender petiolen ... ... 8. 9. ~ ( f o l ~ ,  
Stem, petioles and infloresoenoe with 
long haire ; leaven write or rounded, bat 
not mbaordate at the boee :- 

l a v e d  membramas, more or less 
oblong, awally acute a t  the beae ... 9. S, pdzida 
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Leaves nomewbat flmhy, ~ ~ u n d e d  st 
the bese - 

Haire more or lees spreading, often 
very long, partionlarly on the 
petioles and near the leaf margins ; 
lenvea light-brown beneath ... 10. 8. nrdis. 
Hairn rrdpreeeed, very soft ; learn 
glnnoons beneath with rnfoae hairs 11. 8. mollis. 

Cymen mseilq redooed to few-flowered 
fsscioles - 

Unbranohed or almoet unbranohed herbs :- 
Leaves fleshy, very dark and glabrous 
above, glnnooua or pale-brom with rufous 
nerpge benenth; d y x  with scattered 
glnnd-tipped hairs ... ... 12. 8. albijlora. 
Leaves membrnnous, mow or l w  oovered 
ou both aides with rnfoae flexnoas hairs ; 

... wlyx densely himute ... 18. 8. hsianfha. 

... Snffmtesoent, much brnnched ... 14. 8. aufrmticosa. 

A11 the nervea springing from the very brae of the 
lenf ; sdalt leaves quite glabrons, broadly elliptic, 

... ... ... ... fleshy 16. 8. elliptica. 
Herb *th short stems, springing from a oreeping rhi- 
Borne and with usodly orowded to rosnlate leaves m d  
terminal or mbtarminal pedoncled cymes :- 

Loavos 3-7 in. by -in., 7-nerved from the very bane 
with oonspiouoas eabbori~ontal tranweree veins :- 

Btem, petiole~~ and peduncles very ruocnlent, stout 16. 8. rucclclenfa. ... stem, petioles and peduncles nsnelly slender 17. 8. repens. 
Leaves small ; nppermost side-nerves springing from 
above the bPee ; transverse veins indistinct or 0 :- 

Leaves oblong to lan~late-oblong, 243'7 in. by 
-8-1'4 in., pinnatinerved ... ... ... 18. 8. muacieoh. 
Leaves much smaller, not or very indistinotly 
pinnatinerved, lateisl nerves springing from below 
the middle :- 

Leaves oblong-lanoeolate to lanceolate, mute at  
both ende ... ... ... ... 19. 8. sazosn. 

~esvea  ovate to elliptio or ohlong, rounded or mb. 
cordrke at  the base :- 

Stem 1-3 in. long r leaves broad, orowded, in 
about 3 pairs ; petioles 'W7 in. long :- 

Leaves entire, nob ciliate ; '9-1.7 In. by .6-1.2 
in. ; pehls '86 in. long ; anthem -164  in. long 20. 8. C O T L ~ ~ ~ ~ ~ .  

L~WW toothed, ailiate, ' 4 4  in. by -&e in, ; 
pehls '85 in. long; anthen 'lZ.16 in. long ... 21. 8. (kimhii. 

(Item shorter; l0eves narrower, mom numerous, 
enbmeulate ; .8-1.4 in. by -4-4 in., often beauti. 
fully variegated ; petioles np to 1 in. long, 
very rleoder ... ... ... 22. 8. CyclamicuUa. 
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Leaves of each pair similar in shape, but very nneqnal in 
size or one quite snppressed. Stemens 6. f i n i t  M 
i n  En-Bonerila (5 Bonerilopsis, Miq.) . . . ... 
Leaven of each pair very dinsimilar in shape and size, one 
very umall and more or lee6 rotundate or reniform- 
cordate, often deoiduons. Cymes nmally from We axils 
of the m a l l  leavw, hence often apparently leaf-opposed. 
Anthem 3, oblong, obtnae, not over '15 in. long. Frnit 
more or less tnrbinate or semiglobom, obeonrely 
trigonow, nsnally conapicuoosly mnrioate ; valves not or 
very rlightly exceeding the margin of the mature oalpx, 
often not or indistinctly separating from each other a t  the. 
periphery, but eaoh of them always splitting into 2 
membranone teeth in the depreeeed oentre of the frnit. 
(5 Hexodon, Btapf) :- 

Cymee dietinotly, densely and paraintently breoteate, 
dii inctly and often long pednnoled :- 

Cymes simple or 2 or more, sessile on a common 
pednncle, forming a denee head :- 

Cymes simple, a t  length 1-1'6 in. long: leayes 
obliqnely ohlanoeolate to obovate-oblong, 8-7 in. 
by 1-1.6 in. :- 

Leaves fleshy, glabrons with the exoeption of 
the minntely strigillose nerven of the nndemide ... 
Leaves membranons,with rather long and spread- 
ing hairn beneath and along the m e w  ... 

Cymea nsnally 2 or more, e e ~ n e  on a common 
peduncle, very short, gathered in a dense head ; 
leaves obliqnely obovate, elliptic or  oblong, 4-6 in. 
by 1'76-8 in. ... ... ... ... 

Cymw nsnally 8 or more on a common pedanale, each 
with a apeaid pednnole, gathered in a loose umbel ; 
leavee obliqnely elliptic, 8-6 in. by 1.76-?76 in. ... 

Cymes ebractaate, or indietinotly or deoidnonely braata te  
Cymes ws i l e  or wbeeasile; padanole, if any, lean 
than '6 in., when mature ; fruit mnricate :- 

Oymes dense, indintindy braoteate, eeesile :- 
Bnotn linear, asnally minute, or wpprmaed t 
alpx pubescent 8 leavsr fleshy, firm when dry, 
glabrona above, shortly and adpreasedly p u b  
oent or tomentose beneath ... ... 
Braats61iformJ ciliate, hidden among long spread- 
ing hairs ; calyx nbaggy ; leaves membranow, 
very hairy on both sides ... ... 

Oymes rnbaeseile samewhat loone, ebraotsate or 
deoidnonsly brwtaate I- 

Leaves obliquely obovste-lanoeolate to oblong, 
26-6 in. by 1-26 in. :- 

m v w  nomewhat fleehy, firm, when dry with 
conspionone traneveree veina ; pedicels very 

28. S. Nidularicl. 

29. 8. bmchyantha. 
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slender, t o  '26 in. long ; oalyx with short, fine, 
spreading hairsj fruit .08-'1 in. long, finely 

... muriaate ... ... ... 80. 8. wicrocurpa. 
Leaves membrauons with oonapionons raised 
transverse veins; pedioeh alender, '08-'18 in. 
long; oalyx with long spreading hairs; fruit 

... -16-.18 in. long, ooersely murioate ... 81. 8. contubfa. 
Luaven obliquely elliptio, 4-6 in. by 2'9-a'6 in. 1 

fruit '2 in. long ... ... ... 32. 8. mclcrqphylkr. 
Cymen distinctly, often long, pedmoled :- 

Cymes 2 or more gathered in an umbel, or if simple, 
then with a pair pf (often minnte) leaven a t  the 
middle :- 

Calyx hairy ; frniL muriaate :- 
Cymee usually oompound, minutely bmteate ,  
axin shaggy ; leaves more or less hairy all over 83. 8. paradoma. 
Cymes nwally simple, deoidnoualy braotente ; 
braata emall; axis nhortly hairy ; leavea glo- 
brow (in the Penimular speoimenr) with the 

. exoeption of the very shortly and m t i i  hairy 
nerven and veins of the nndereide ... 84. 8. bsgoniaafdio. 

Calyx glabroun; fruit amwth ... ... a5. 8. g l d ~ ~ i p m o .  
Cymea simple, ebreoteate ; pedmale naked :- 

Softly hairy or tomentone all over :- 
L a v e s  oblong-elliptia or obovate, 2'2-2'8 in. 

... by 1-1'8 in., peWn '18 in. long ... 86. 8. e l a t o m i d s r .  
Leaves oblong to lanceolate-oblong, 8-43 in. by ... 1-1'6 in. ; petals '86 in. long ... 87. 8. bicolw. 

Shortly tomentone on stem, petioles and pe- 
dnmlee and pabeecent on the nerves on the 
u n d d d e  of the leaven, o t h e h  glabmm; 
fruit emooth ... ... ... ... 88. 8. Oalyeula 

1. Soseanr EPILOBIOIDES, Strrpf and King. An erect, eparingly 
branched, almoet quite glabroun herb, about 6 in. high. Stem with 
2 prominent very minutely hairy lines or quite glabrous. Leaves of each 
pair eimihr in ehape and eqnal or almost eqnal in size, ovate, or 
enbecute, acnminate at the baae, minutely toothed, thinly mernbnmoaa, 
green, glabrone or with few scattered, soft, adpreesed hairs above, 1-1-15 
in. long by *7-'9 in. broad, finely 5- (rarely 3-) nerved from the very b a e  
with a few delicate aide nerves higher up; petiole .k.5 in. long, elender. 
Cywmterminal,pednncled, rather loo8eIy 5-6-flowered,glabmna; peduncle 
-6-'8 in. long, slender ; pedicel6 at  length up to -2 in. long, very elender. 
Oalyx very elender, obconiml, . 2 k 3  in. long ; teeth broad, trirmgnlsr, 
macronulate. Petab elliptic-oblong, acnminate-apicalate, -2 in. long, 
pink. A n t h u  anbacute ; '12 in. long. Btyle filiform, .12.15 in. long ; 
etigma subcapitate. Mature * i t  unknown. 

KEDAE ; Santow, on the limestone ielands, Ozcttis 2114 ! 
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2. S o a r a r ~ r  CALAHlNTHrPOLIA, Stapf and King. An ascending or 
almoat prostrate branched herb, from a few inches to 1 ft. high, with 
very minute, spreading hairs all round or along the 2 commieenral lines of 
the  stem and branches, or glabrescent below and with scattered, adpreased, 
short, straight or flexuous hairs on the npper side of the leaves. Stem 
terete below, quadrangular in the npper part, pnrple, like the branches 
elender and often flexnona. Leaven ptioled, rarely the nppermoet wb-  
aessile and then sometimes apparently whorled, those of a pair similar 
i n  shape and size, symmetrical, oblong to elliptic-oblong, eubobtuse, 
n a m e d  into the petiole, acutely toothed with the teeth nanally m u m -  
nate and the margin revolute, rather stontly membranous or almost 
fleshy, pale-green, purple along the midrib, .3--5 in. by -15223 in., 
1-nerved or with 1 very fine sidenerve on each side from near the base; 
petioles .08-.12 in. or lees. Cymes terminal, 2-5-flowered, ultimately lax 
o r  flowem solitary; peduncles filiform, 4 4 3  in. long; pdicels very 
slender, about .08 in. long. Oalyx slender, oboonical-oblong, .15-.2 in. 
long; teeth triangular, broad, acute. Petale elliptic, onepidate, about 
.33 in. long, pink. A n t h 8  shortly acnminate, -12-.I7 in. long. Styh  
filiform, '2 in. long; stigma punctiform. Fruit oblong, eubtrigonous, 
smooth, .2fi-.3 in. by *O%1 in. 

PBRAK ; Qnnong Batu Pateh, 4300 ft., Wray 1022 ! 
3. SONERILA HY880PIWLIA, stapf and King. An erect, simple or 

branched herb, 6-9 in. high, with two lines of short, curled haira on the 
stem and branchee, and with whitish, flexuous, longer haira on the upper 
side of the leaves. Stem subterete below, quadrangular above. Leaves 
eessile or petioled, those of a pair similar in shape and size, lanceolate, 
snbacute, cuneate a t  the base or the uppermost seseile and rounded a t  
the base, symmetrical, minutely and somewhat remotely toothed with 
very acute or mucronate teeth, memb~*aqons, green, pale below, 1-1.75 
in. by -1523 in., indistinctly 3-nerved from near the base; petioles 
very variable in length, up to '4 in. long, or 0. Cymes few-flowered, 
a t  length lax; pedunclea .8-1 in. long, very slender, pedicel8 very 
slender, .08-'08 in. long. Calya very slender, almost oylindrio, 
-24-.% in. by .04 in. ; teeth triangular, mucronulate. Petals elliptic- 
oblong, acute, '27 in. long, pink. Anthers acuminate, -1-18 in. long. 
8 t y b  filiform, about ~ 1 8  in. long; stigma ~nbcapitate. Fruit trigonone- 
cylindric, slightly oboonical a t  the base, -5 in. by almost '1 in. 

PERAK ; Onnong Hijan ; Scortecha'ni 1426 ! 
4. SONKRILA ERECTA, Jack in Malay Miac. I, 7. A copiously 

branched herb, 1-1.5 ft. high, more or less hairy with the exception of 
the  inflorescence, hairs flexuous, finely pointed, those of the stem and 
branchee short, along 2 lines, those of the leaves longer, whitish, all 
over both surfaces. Stem subterete below, qnadraogular above, 
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branohed all along, branches more or lees divaricate, 1 or, in lnxuriant 
specimens, 2 from each leaf axil ; often branohed again. Leavea sessile 
or petioled, often apparently whorled on the upper or, in vigorone 
specimene, almoet on all nodes, those of a pair similar in shape and she, 
lanoeolate or ovate, mute or snbaonte, contracted or snbonneate a t  
the base, rather symmetrical, entire or minntely toothed, membranone, 
v n  or greyish when very hairy, -41.2 in.-by 2-4 in., indistinctly 
3-nerved from near the baae ; petioles slender, very variable in length, 
up to '3 in. long, or 0. Oymea 2-9-flowered, a t  length very lax ; pednn- 
oles filiform, -41-2 in. long ; pedioele very slender, in. long or hardly 
my.  OaZyx very slender, almost oylindrio, -15-.2 in. by -03 in., teeth 
triangular, short. Petals elliptic-oblong, cupidate-acnminate, '15 in. 
loog, pink. Anthem ovate-lenceolate, .acute or subacute, .06--09 in. 
long. 8tyZa filiform, -12 in. long; stigma pnnctiform. Fruit almost 
oylindrio, slightly trigonow, smooth, -3-45 in. by -06-.08 in. Jack in 
Hook. Bot. Miso. I I ,63 ; Blnme in Flora (1831), 491 ; Benn. P1. Jav. 
Rar. 217 ; Nand. in Ann. So. Net. Ser. 3, XV, 324 ; Miq. F1. Ind. 
Bat. I ,  563; Triana in Trans. Linn. Soo. XXVIII, 75 ; C. B. Clarke in 
Hwk. E. F1. Brit. Ind. 11, 530 ; Cogn. in DC. Monogr. VII, 492 ; Stepf 
in Ann. Bot. VI, 304. 

PPNANQ ; Government Hill, Ourth, Porter in Wall. Cat. 4092 ; 
Maingay 2214 (778, Kew Distrib.). DLBTEIB. Northwards as  far as 
Monlmein. 

VAL $kmmu, StapE and King. dltenrs wending, like the very 
slender branches more or less flexnoua. Leaved lanowlate to linear- 
lanoeolate, aouminata a t  the beee, 4-4 in. by -12-2 in., more or less 
pnbeeoent or sceberulons from very short hairs, mainly above, margins 
usually finely but sharply toothed and often revolnte. Oymes 3-1-flowered 
wit11 mpillary peduncles. fitbit -27--35 in. long, by - 6 4  in. 

PBNANG ; on rocke, 2000 ft., Ourtw 1238 ! PEBAK ; Lernt, on rocks 
in rich, moist mil, 300 to 600 ft., Kunetler 2364 ! ,9wrtechini 91 ! 

VAE. discolor, Stapf and King. Btem aecending or erect, branches 
very slender, slightly flexnone, very minutely hairy along lines or almost 
g l b m m .  Leuves oblong-laweolate to ovate-lanceolate, minutely toothed, 
p m w l y  revolnte on the margins, very pale beneath, 3-5-nerved near 
the base, nervea fine, but rather distinct. Cymeo Ib-1-flowered, rather 
congested, also when mature. Anthers .0&.09 in. Fruit oblong-cylindrio, 
3 2 3 5  in. by -08 in. 

PEUAK ; 6'cmtechini 160 ! 
5. SONERILA TENUI~OLIA, Blume in Flora 1831, 491. An erect or 

ascending, branched or unbranched herb, 6-12 in, high, nrin~lly with  
scnttered, spreading, gland-tipped hairs in the npper part of the stem, on 
the pedunclesand pedicels, and near the month of the calyx and wi1.h f e w  



.1900.] Q. King-JCalerials for a Flma of the Malayan Peninsula. 25 

adpressed, finely attenuated, pale hairs on the npperaide of the blades, 
rarely almost qnite glabrous. Bim slender, terete below, more or less 
qnadrnngnlar upwards. Leaves of a pair similar in shape, but nneqnal in 
size, ovate to ovate-lanceolate, long ecumiuate, symmetrical or slightly 
asymmetrical and rounded a t  the base, acutely and coarsely toothed, 
thinly membranous, dark- or pale-green, the larger 1-2 in. by '9-1 in., 
distinctly 3-, rarely 65-nerved from the very base, very faintly pin- 
nate-nerved higher up ; petioles very elender, reaohing 1.5 in. in length, 
purple. Cymes 1-6-flowered, almost pseudo-umbellate; pedunclo ~5-1 
in. long, like the slender pedicel8 pnrple or crimson, the latter '25-'3 in. 
long. Ualya campannlate-oblong to ovoid-oblong, about '15 in. long; 
teeth distinct, triangnlnr. Petals elliptic, apiculate, '3-'35 in, long, 
glnbrons, rose-colonred. Anthers lanceolate-acuminate, acute or sub- 
obtuse, .12--13 in. long. Stigma capitate. B u i t  trigonone, obconical, 
'23--27 in. long, smooth ; valves -23 in. broad. Benn. P1. Jav. Rar. 211, 
t. G ;  Nand. in Ann. Sc. Nat, ser. 3, XV, 324 ; Miq. F1. Ind. Bat. I, 
,563. Triana in Trans. Linn. €300. XXVIII, 76 ; C. B. Clarke in Hook. 
f. F1. Brit. Ind. VIII, 536. Stapf in Trans. Linn. SOC. 2nd Ser. IV, 
156 ; Cogn. in DC. Monogr. VIT, 502 ; Stapf in Ann. Bot. VI, 301. 

PERAK; 8cortechitai 312 ! Kunstler 722 ! Wray 427 ! on GFnnong 
Batu, 4500 ft., Wray 273! 406. MAGACCA; Mt. Ophir, Maingay 2582 ! 
DISTRIB. Sumatra, J ~ v a ,  Borneo. 

VAE. hirmta, Stapf and King. Leaves hairy on both eidea; haire 
copions at lenst nbove, longer, wavy or curled, less adpressed than in the 
type ; blades often very small (0.6 in. by 0.3 in.) ; flowers solitary. 

PERAK ; 8wn'echini 790 ! Lsmt, top of Qunong Bubu, 5000-5300 
ft., Kurmtler 7406 ! Tray 3841 ! 

6. SONERILA FLACCIDA, Stapf and King. An erect or ascending, 
asuslly branched herb, -5-1 ft. high, with a very fine, fnrfuraceons, dark 
rusty and often scanty indumentnm in tile lower part and on the under- 
side of the leaves (at least on the nerves), otherwise glabrous. Btenr 
quadrangular. Leaves of a pair similar, equal or unequal in size, oblong 
or oblong-elliptic, subacute or subacnminnte at both ends, or the tips 
obtuse, sometimes decnrrent at the base, entire or nearly so, eymmetrical 
or more or lees asymmetrical, thinly membranous, dark- or light-green 
and offen spotted with white circular or elliptic spots above, whiti~h 
green beneath, 2 4  in.  by -75-1'75 in., pinnate-nerved, distinct side-nerves 
nenally 3 on each aide, the others like the tertiary nerves very faint or 
quite obscure; petiole up to -6 in. long, often very short, elender. 
Cynaes terminal and axillary, short, few- to 9-flowered, peduncled, 
peduncle very slender, .75-1 in. long; pedicels very slender, '08215 in. 
long. Oalyz slender, obconical to oblong, '13-.15 in. long, rose-colonred, 
both triangnlar, very short and broad. Petals oblong, acute, -15 in. 

J. 11. 4 
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long, rose-colonred., Anther8 acute, -12 in. long. 8tyls filiform ; at* 
oapitate. Fruit trigonone, tmnoate-obovate, .2 in. long, smooth ; valvea 
-12 in. broad. . 

PERAR; (.hnong Panti, 60-800 ft., KunstLr 219! 4184! 
Gnnong Inna, 3500 ft., Wray -4&%! 4067 ! 

Certain small epeoirnene, collected by Bcortechini in Perak (272), repreeent only 
e dwarf state of 8.flclccida; their larger leavee measure 1-1.5 in. by .W8 in. 

7. SONEBILA ABDAYANENSXS, Shpf  and King. An erect or secend- 
ing, brsnohed or unbranohed herb, 3-6 in. high, more or lees hirsute, 
particularly on the &em and petioles, with flexnone, finely pointed hairs. 
&em reddieh-brown whon dry, qnadraugulal-. Lenuea rather approxi- 
mate, those of a pair similar in shape and size, or more or less unequal, 
ovate to ovate-oblong, acute or snbacnminnte, rounded or snbcordate 
and often slightly aaymmetrioal a t  the base, memlrrnous, greell or 
purple above, purplish gLucous below, length 1.5 to 3 3 in., bread~h 
1 to 1.7 in., 543-nerred from below the middle, the lower norves more 
or less o p p i t e ,  khe uppermost 1 or 2 usually alternate, traneverse veins 
oblique, fine or obscure ; pedunole .5-1.5 in. long. Cynees few- to many- 
flowered, mnch ocmtraoted, peduncles solitary and terminal, or 2.1 from 
the top and the nppermost leaf-axile, 1-2 in. long ; pedicela slender, up 
to '1 in. long, like the flower8 with s c ~ n t ~ y  and eometimes minutely gland- 
tipped haira - Calya very slender, obconical, up to -2 in. long ; teeth 
short, brorrd, triangular. Petals elliptic, muminate, '25 in. long, rose 
colourt+d. APthsrs ovate-laneeolnte, sabacnte, -09212 in. long. Styb 
filifaam, .2-.!25 in. long ; 8t.i- acrpitate. Fruit oblong with a ormeate 
base, -22227 in. long, smooth ; valves scnrcely -1 in. broad. 

&AMUS ; Mount Harriet near Port Blair, on rock, King's 
Collector 48 ! 

8. SQNPBILA POPULWOLIA, Stapf d King. An erect or ascending, 
simple or sparingly braxded herb, 6-9 in .  high, more or less covered 
with minulie hail% and with a few soEt, adpresned, whitish, emall briRtlee 
on the surface and the mardm of the ultimately often glabrescent 
leaves, with the hairs of the iuflorescenco often mi~lntely gland-tipped. 
8 h  finely wty-tomentose, subterete below, quadrangular above. 
Leaves of a pair Bimilm in shape and equal or somewhat uneqnal in size, 
ovate, aonte or scuminate, usnally minutely cordate a t  the baae, with 
tbe lobe% often more or less unequal ~ n d  close, sul~eutire or toothed in 
t.b uppel- part, thinly membrculo~~e, light-green, 1.5-3 in by 1.2-1.75 
in., finely 7-nerved from near the Lase, upper pair .2-'3 in. from the  
base ; pdioles very slender, 1-2 ill. long, finely tomenhe. C y w  few- 
to 12-flowered, mnch contraoted and almost umbelliform, temninal; 
pedunde slender, .5-1.2 in. long; pedicols slender, .L5-.28 in. long. 



i 
I. I 

J900. ] .GI. King-&atetioh for a Elora of the Malayari Pmimuta. 27 

Oalya wbcampannlate-oblong, '1W2 in. long; teeth brbad, triangnlhr. 
Petab elliptic, shortly aonminate, ' 3 - 4  in. Ibng, deep- bo blueish-pink. 
Anthers acumin~te, tipe somefirnee very fine and curved, '2.3 in. lung. 
Style filiform, e35-45 in. long; stigma minutely capitate. Fruit 
~ o u a ,  truncate-obovoid, -2-.25 in. long, smooth, often finely pnber- 
nlons ; valves -15316 in. broad. 

PPMK ; Bbotterhmi 136 ! NO400 fb. ,  King's Coil. 10056 ! Lamb, 
d m  jrmgle, 5 0 0  ft., King'e 0022. 5791 ! Briah plains, Wray 420 t ! 
Tapah, Curbis ! 

The uppermost pnir of lesvee is often much rednoed, reeembling a pair of 
braota. One of the leaves of the preceding pair is eometimee wppreaaed, whilst 
the pednnole and the petiole of the other leoi +re od tmned that thd Wbr ewmh 
.tn form the o~~tinmtiou d the axin; hence the former appeam ta t@ng from a 
long petiole. Thia is ohidy the case with tbe i n h n c c m c a  whir& he+minate 
luaMhfjs. 

9. 80~~ruf.k PALLIDA, 8bpf and w. An amending, b&d 
or unbfe~ched herb, 6-12 i a  high, hirwta all over, but cbiefly on the 
dams and petioles, haire- ple red&& when dry, tboee of the inffaee. 
.ewe short, atiff and spreading. Stem decumbenh at the bee, rooti* 
in &he loner part, qnedrangalnr. Lsaees of s pair similar in ahape, but 
mually rather unequal in e k ,  shloag to ouebeoblong, acnmkste, 
qmmebioal or more or h e  cuplametrid and mta (rarely obtnw)~ 
at 6he be, mimtaly dentionPete, mmhranons, light green, t h s  larger 
t-5-4 in. by -81.8 in., finely hut d k k k t l y  5-7-nerved from nea, the 
k, the upper p ~ i r  .&6 in. fmm Ohe base, petioles up to -6475 in. long. 
t%pa few- 60 8-flowered, ehort, on apparently terminal p e d d e a ;  
pdundaa elender, 1-2 in. long; pedicels -0G15 in. long, slender. 
Odyz slender, Brigonone, ohnical-aampamulate, *l6-.2 in. long ; teeth 
dietinct, tzhpkr.  Petals elliptic-ohlang, apidate,  .45-'5 in. long, 
siQh a line of short, stiff, spreading haire on the brrok, pale pink. 
Anthee aaamin~te, slender, -23-.24 in. long. Style filiform, stigma 
pmtifarm. Frmnt trigonone, ohaonical, .25-'3 in. low, eparioglg 
mnricate, valves -16 in. broad. 

P ~ A K  ; Onnong Inas, 5000 ft., Tray 4100.! MALACCA ; Bajong, 
Curtis 3155 ! SELANQOB~ ; Bukit Eitam, 2500-3500 ft., Kelsaclt ! TPidlay 
13f#)! 

10. S C I H ~ S ~ ~ A  RODIS, Sbpf and King. A mrnideonmbeot, sparingly 
branoheti or nnbranotred herb, about 1 ft. high, densely clothed with 
eharb, or aften vexy long, fine and spreading, curved or curled heGs on. 
Che and pebidaa, w i h  aomewhet coarse, more or less sdpreseed 
h.its on both s&e of the leavmand gland-tipped, spreading haira on the 
psctpnolee, pedicele, aslyx and the midrib of the petals, haire reddish when- 
+ Bigla - rooting in the lower part, terebe or snbquadraagnlar 

- 
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in the npper part. Leaves of a p& similar, subequal or rather 
different in size, ovate to oblong or elliptic, acute or subaouminnte, 
rounded at the base, entire, somewhat fleshy, p e n  above, pale beneath, 
distinctly 7-nerved from near the base (upper pair -2-.25 in. above the 
b e )  ; petioles 41-1-2 in. long. Cymes 2-6-flowered, nmhlliform, 
terminal, peduncled ; pednncle slender, -5-1 in. long ; pedicel8 -0% I in. 
long. OaZyx rather slender, anbcampanulate, '12-.15 in. long; teeth 
ahort, b d ,  triangular. Petals elliptic to obovoid, obtuse or subacute, 
-5-'6 in. by .35-'4 in., pink, with a line of gland-tipped hairs on the bnok. 
Anthers acuminate, slender, -23-.27 in. long. BtyL filiform ; stigma 
punctiform. h i t  trigonons, shortly oboonical, abont -27 in long, 
mnricate, on stout mnricate pedicels ; valves .!A in. broad. 

PEBAK ; Scortechini ! Tnmbung Parbat, Bmtechini 422 ! Gnnong . 
Batn Pateh, 41500 ft., Wray 260. MALACCA ; Bujong, Cu~.tis 3297 ! 

11. SONEBILA MOLLIS, Stapt and King. An ascending, spnringly 
branched or unbranched herb, about 1 ft. high, densely and adpressedly 
tomentose along stem and petioles, and on the underside of the leaves 
along the nerves, and besides almost cobwebby on both sides of the 
young leaves; all the hairs soft and reddish when dry. S h  often 
rooting in the lower part, terete or snbqnadrsngular in the npper part. 
Leavee of a pair similar, but differing more or less in size, elliptic to 
ovate-elliptic, shortly and acutely acnminate, rounded at  the base, 
entire, eomewhat fleshy, very dark green and quite glabrous above when 
adult, pale nnd glnbrescent beneath between the nerves, the larger 
2-3 in. by 1-2 in., distinctly 5-?-nerved from near t l ~ e  base (npper 
pair of side nerves -25--27 in., distant from the base) ; petioles -4-1 in. 
long. Cymes %flowered, nmbelliform or flowers solitary, terminal, 
peduncled, glabrous ; peduncle abont -5 in. long, slender ; pedicels 
-2--'24 in. loog, very slender. Calyx slender, snbcampanulate, '18-.2 in. 
long; teeth very short and broad, triangular. Petals elliptic-oblong, 
aonte, '4 in long. Anthers acnmioate, .2--22 in. long. Style filif o m  ; 
stigma pnnctiform. Frrrit t~.igonons, shortly obconical, -24 in. long, 
smooth ; valves '2--24 in. long. 

PEEAK ; Wray, Scortechini ! Summit of aunong Bntn Pateh, 6700 ft., 
W ~ O J  375 ! 

12. SONERILA ALBIFLOBA, Stapf and King. An ascending or suberect, 
more or less branched herb, 9-12 in. high, densely and adpreesedly 
hirente along stem and petioles and more sparingly on t.he underside of 
the leaves, and with gland-tipped spreading hairs on pedicels, crrlyx 
and midrib of petals. Stem ratl~ei. slender, terete or subquadrcmgular 
in the npper part. Lest-es of a pair similar and rather equal in size, 
lanceolate to ovate- or obvate-lanceolab, acute or subacnminate a t  both 
ende, entire or almost so, fleshy, very dark green (almost black when 
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dry) and glabrone above, pale and adpreseedly hairy beneath (at least 
on the nerves), 1-3 in.'by '5-1-25 in., distinctly 3-5-nerved from near 
the base ; petioles ~ 2 . 4  in. long. Flowers axillary and terminal, solitary 
or paired; pedicels .1--2 in. long, slender. Oalyz subcampanulate, 
ovoid, '1 in. long; teeth distinct, broadly triangular. Petals oblong, 
apicniate, .2 in. long, white, with a line of gland-tipped hairs beneath. 
Adhers oblong, obtuse, '08-'l in. long. Style slighbly and gradually 
thickened upwards; stigma punctiform. Fruit trigonous, shortly 
obconicel, -2 in. long, very scautily mnriculate ; valves -2 in. broad. 

PERAK ; 8mlechini 1886 ! Gnnong Kledang, 1000 ft., Our& 3293 ! 
Bidky 9691 ! CfoMhanz ! Kinta in dense jungle, 3500-9000 ft., Ki,agle 
Collectur 7169 ! 

18. SONEBILA UBIANTHA, Stapf and King. An erect herb, 4-6 in. 
high, hireute all'over with flexuous, finely pointed, rnfons hairs. Stem 
terete, with the hairs more or less adpressed. Leaves of a pair similar 
in shape, very unequal in size, obliquely lanyolate or subovate, acute, 
attenuated at  the base, membranous, green above, pale beneath, the 
larger 1-54 in. by '628 in.;with 2-8 side-nerves in t l ~ e  broader and 1 in 
the narrow half, the uppermost '75-1 in. above the baae ; petiole slender, 
3 2 6  i n  long. Ehsciclee few-flowered, terminal and axillary, subsessile ; 
pedicels rather stout, '1--15 in. long. Calya obconical, densely hirsute, 
'1-18 in. long. Petah oblong, cuspidate-acuminate, *12 in. long. 
Anthrr oblong, subacute, -06 in. long. Styls filiform, rather stout; 
stigma panotiform. Fruit broad, obconical, muricate, to -25 in. long ; 
valves -1tL.2 in. broad. 

PEUK ; Qunong Bubu, Wray 3863 ! (in part). 

The ~peoimen which we have here in view is so difierent in habit and in the size 
of the comparatively long pedanoled leaves from the others bearing the anme 
number in Wrey'e oolleotion, but deeoribed under 8. w@ticosa, that we believe 
orueelver jrtetified in conaidering it for the present aa a dietinot speoies. 

14. SONEBILA BUFFRUIICOBA, Stapf and King. An erect, repeatedly 
branched half-shrub, over 1 ft. high, shaggy all over from coarsely 
adpremed, crimson (reddish, when dry) hairs, or glabreacent at  length 
at the base. Stem terete, woody below, hollow. Leaves mninly 
crowded near the tips of the braucbes, those of a pair similar in shape, 
bat rather unequal in sire, oblong to ovoid-oblong, acute, more or less 
asymmetrical or almost symmetrical and acute at  the base, obscurely 

-serrate or toothed, thickly membmnons, dark green above, paler 
beneath, the larger 1-1-4 in. by -6.6 in., 3-5-nerved from near the 
b e  ; petiolea '25 in. long to very. short. F~owers unknown (petals 

according to Wray). Fruits axillary, solitary or in pairs on 
w t  short pedicels, obconical, .2 in. long, strigose from tubercle-based 
m, or muriaate from their persistent bases; valves . I  2 in. broad. 
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P e a a ~ ;  b r u t ,  Qnnong Bnbu, 5000 ft., wray 3863! (in pad). 
15. SONERILA P L L I P I ~ A ,  Stapf and King. An erect or eeoendixig, 

usually unbranched herb,6-9 in. high, with a very fine, fnrfuraceona, dark- 
rusty indnmentnm in the lower parts and on tlie young leaves, glsbrobs 
or soon glabrescent higher up. Stem somuwliat stoat and suboolent, 
tereb. Leaves of e pair similar in ahape, slightly unequal or equal 
in size, broadly elliptic, rarely ovate or almost orbiculax, very obtuse, 
nsnally symmet,rical and rounded or enboordate at the h, minutely 
and inoonspionody toothed, thick, fleshy, dark-green, often mottled 
with white along the nerves above, waxy yellowish-green beneath, 
1-2.5 in. by ~75-2 in., distinctly Bnerved from the very baiq upper 
nerves nsually quite indistinct; petioles 1-2 in. long. . O y m  many- 
flowered, dense, axis a t  length up to -75 in. long; peduncle dender, ' 

1-2.5 in. long, pedicels a t  length up to '2 in. long. ' Oebya obconicef, 
Mgonons, '12 in. long, glabroas, teeth disbinob, broad, triangular. 
Petals oblol~g, apicnhia, .2-.SR long, glabrons, pinkish white. Anthers 
obbng, obtuse, scarcely '1 in. long. Stigma pnctiform. Pmit 
trigonons, obconicel, -15 in. long, smooth ; valvea '12 in. broad. 

PERAK ; Kinta, on limestone rocks, 500-840 ft., Ktmstler 7037 ! 
7225 ! Sungie Siput, Onirtis 3156 ! 

16. ~ O N B R I L A  SUCCULBNTA, Stapf aud Ki%. A sucoalen6, erect 
herb, quite glabrous wibh the exception of a very few gfand-tippd baira 
on the aalyx. 8 h  stout, very short to 3 in. long, very fleslty. Leaves 
few, crowded, of a pair equal, symmetrical or almost so, long-petiolect, 
elliptic to ovate-elliptic, rather long and aontely acorninate, rounded 
a t  the base or very slightly subcordate, entire, very th in l j  mgmbmnona 
when dry, 6-7 in. by 3 4  in., 7-nerved from the base, with 1- snbhori- 
zontal transveme nerves, petioles snoonlent, 2-4 in. long. Cynw 
terminal and a x i l h y ,  2-5 on a long common pednnole, subebra&este, 
rather few-flowered, very ahorb and dense; common peduncle s h b ,  
6 7  in. long; special pednnclea 1 to over 3 in. long, braoh very minute, 
snbnlate, the lower soon deciduous ; pedicels hardly any. Cotye oblong- 
campanulate, up to .25 in. long; teeth short, triangular. Pet& oblong, 
uuspidete-acnminate, '18 in. long. AnUlers Long-wuminate, incurved, 
over .25 in. long. S@le -35 in .  loug ; stigma snboapitate. Fruit s&t& 
g o m u ,  obconical, smooth, up to '25 in. long ; valves over '15 in, b m d  

PEBAK ; Maxwell's Hill, 3000 ft., 8curtechini 279 ! 
17. SONEBILA BEPSNR, Stapf and King. A herb wit11 a loog w p -  

ing rhizome and a very short succulent atem beaxing 2 3  w d l y  much 
approximated pairs of leaves, with few, whitish, more or less adprqsed, 
papilliform hairs on both sidea of the leavecl and with very few, minute, 
gland-tipped hairs on the stems, petioles and inflorescences, or glabroas 
with the exception of the leaves. Leave8 of a pair s i m u  in- shape,. 
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equal or, more nwally, very unequal in sire, ovate, rarely oblong, 
acutely aonminate, oordate, rounded or rarely subscute a t  the base, 
rather agmmetricnl, entire or slighty wavy and dentionlate, thinly 
membranous, dark- or pa le -pen ,  the larger 3-7 in. by 2-45 in., 
distinotly 7-nerved from the very base, with somewhat distnnt trans- 
v m e  veine; petiole0 1-2.5 in. long, slender or abut,  fleshy. Cymee 
bng-pedunoled, often many-flowered, solitary or asnally 2-4 on m 
wmmon nubterminal peduncle from the leaf axils or close to the top ; 
peduncle 2-5 in. long, first slender, a t  length rather etout, pedioele 
slender, -1--12 in. long. Calya slender, obconical-oampannlate, .B to 
23 in long; teeth triangular. Petale elliptio, acnte, -2-95 in. long, 
white or greenish white. Anthers slender, scuminate, -21.27 in. long. 
8 t y b  filiform ; d i p  panotiform. Fruit trigonone, obconical wit11 
~tra ight  sides, .22-.3 in. long, smooth ; valves '15-'16 in. long. 

P ~ A K  ; !XWO-P000 ft., common, Cqcrtis 2015 ! Scortechini 1911 ! 
Maxwell's Hill, 8cortechini 18/a ! Ridley ! Lnmt, on rocks in dense 
jangle, 2000 ft., Kuwler .WX)5 ! in open jungle on hill sides, 500-800 
ft., King'r Oollector 5152 ! Kinta, Curtis ! MALACCA ; Bnjong, 3000 ft., 
Uu& l 

18. ~ O H P R I L A  MUBCICOLA, stapf and King. A flaccid, ascending, 
unbranohed herb, 4-6 in. high, with a creeping rhizome, with p ~ l e ,  fine, 
earved w curled haira in the npper part of the stem and the leaves, a n s  
with m t y ,  ghd-t ipped hairs on the pedioels, mlyx and on the back oE 
tbe petals. Bkm slender, weak, quadrangular. Leaves of a pair similar 
h s k p e  and she, oblong to lanceolate-oblong, snbaonte or snbacnminafe 
at  both ends, symmetrical or a l m t  80, minutely toothed or almost 
entire, thinly membranous, pale-green, 2-37 in. by .&1.4 in., pinnate- 
nerved, nerves 3-4 on each side, fine, very oblique; petiole 3-.8 in. long. 
C y w  few-&wered, terminal, peduncled, nmbelliform, peduncbs very 
slender, 1-1.5 in. long ; pedioels very elender, '-12 in. long. C a l ! , ~  
den&, obconical-campanulate, "2 in. loog; teeth triangular, brond. 
PsCalr elliptie, apiculate, -3524 in. long, pink, wibh a few gland- 
tippod heke dong &he middle nerve beneath. Anthers very slender, 
&ate, tipa onrved, -22--24 in. long. Style filiform ; stigma pnncti- 
form. Bait trigonous, truncate-obovoid, .2 in. long, smooth ; valves 
-12 in. broed. 

KEDA, ; Qnnong Raya, on mossy trees, Ourtie 2573 ! 
- 19. Sonerrr~a arxosb, Stapf aud King. An erect, delicate herb, 

-24 in. high, scantily hairy with the exception of the glabrons flowel~s, 
hire pale, flexuous with long, fine t i p ;  with a slender, creeping 
rhirome. &ern very slender, quadrangular. Leavea in 3 4  pairs (of 
whicfi. tho npper are rather close), those of a, pair similar in shape and size, 
- l a n d a t e  to lunceolnte, acnte a t  both ends, rather symmet~ical, 
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finely tootlied in the upper part or almost entire, membmnous, 
p e n  above, purplish beneatl~, '8-1.7 in. by .3-.6 in., 5-7-uerved from 
below the middle; petiole .2-.3 in. long. Cymes 4-?-flowered, much 
contracted, terminal ; peduncles very slender, .5-1.5 in. long ; pedicela 
very slender, '15 in. long, glabrous. Oalyz very slender, linear-sub- 
campanulate, '15 in. long, teeth broad, triangular. Petals elliptic, 
acuminate, cuspidate, -3-.35 in. long, pink. A n t b e  acuminate, -19 in. 
long. BtyZe filiform, -3 in. long; stigma punctiform. Fmit obconical, 
truncate, sides almost straight, passing into tlie thickened pedicel, -25 
in. long ; valves ~12-.15 in. broad. 

PENAN@; Government Hill, 2500 ft., on rocks in damp shady 
ravines ; Ou~tie ! 

20. SONEBILA CONGESTA, Stapf and King. An erect or subereat, 
rather delicate herb, 3-3'5 in. high, quite glabrous with the exoeption of 
an extremely scanty, fnrfuraceous, dark-rusty indnmentum in the lower 
p w t  ; with a slender, creeping rhizome. Stem 1-1.5 in. long (exclusive of 
the peduncle), quadrangular. Leuves in about 3 crowded pairs, those of 
a pair similar in shape and size, broad, ovate to elliptic, obtuse or sub- 
obtuse, rounded or obscurely cordate a t  the base, lather symmetrical, 
subentire, thinly membranous, green, -9-1.7 in. by -6-1-2 in., 5-7-nerved 
from near the h e ,  npper pair .4-.6 in. from the base ; petiole slender, 
-6-.7 in. long. Cymes 4-9-flowered, contracted ; pedunclee slender, 1.2 
in. long ; pedicels slender, '12--15 in. long. Oalym slender, subcampanu- 
late-oblong, '15 in. long ; teeth triangular, short. Petals elliptic-oblong, 
cnspidate-acuminate, '85 in. long, pink. Anthem acuminate, .I522 in. 
long. Style filiform, - 2 5 4  in. long ; stigma punctiform. Fmit (semi- 
mature) obovoid-oblong, '15 in. long. 

KEDAH ; Qnnong Chinchang, Ourtie 2572 ! 
21. SONEUILA GBIFPITHII, C. B. Clarke in Hook. f. P1. Brit. Ind. 11, 

539. An aecending, delicate herb, quite glahrous with the exception of 
the margins and sometimes the upper surface of the loaves ; with a 
rather stout rhizome. 8tet1u very slender, 2-3 in. long (exclusive of the  
panicle), rooting from the lower, soon leafless nodea, quadrangular. 
Leamu in 3-4, often crowded pairs, those of a pair similar in shape and 
size, broad, ovate to rotundate-elliptic, obtuse or subobtuse, obscurely 
cordate, rarely snbobtnse a t  the base, rather symmetrical, toothed and 
ciliate on the margin, membranone, green, ~4r.8 in. by '446 in., 5-nerved 
from near the base, npper pair -1 in. from the base ; petioles slonder, '3--5 
in. long. O y m s  2-3-flowered, much contracted, peduncles slender, 1-2.2 
in. long ; pedicels very  lender, -1 in. long. Calyx slender, snbcampanu- 
late-oblong, '12 ill. long ; teeth triangular-ovate. Petals elliptic-oblong, 
cuapidate-muminate, scarcely '25 in. long, pink. Anthers aouminate, 
.12'J5 in. long. Style filiform, not quite .25 in. long; stigma 
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pnnotiform. Fruit truncate, obovoid-oblong, cuneate a t  the bnse when 
qnite ripe, .19-'23 in. long, obtusely trigonone. Cogn. in DC. Mon. VII, 
513 ; Stapf in Ann. Bot. VI, 308. 

MALACCA ; Mt. Opl~ir, on dripping places, B ~ i f i t h  2300 ! Maingay 
2jS3 ! Lobb 182. 

22. SONPRILA CYCLAMINELLA, Stapf and King. A rather delicate, 
perfectly glabrous, almoet muleacent herb, with a creeping rhizome. 
Stem nenally extremely short, qundrangular. Leavea in about 4 pairs, 
dmoat crowded into a rosette, those of a pair similar in shape and size, 
ovate to oblong-obtuse or snbobtnse at  both ends or subcordate a t  the 
baae, r a t l~er  symmetricial, undulate-orenulate or almost entire, mem- 
branons, light or dark brownish green above with silvery bands along 
the midrib and often also along the side, nerves more or less rich violet 
underneath, 4-14 in. by e4r.6, distinctly although finely 5-7-riel-ved 
below the middle, often with 1 or 2 delicate side-nerves higher up ; 
petioles slender, '4-1 it). long. Oymes 2-5-flowered, very much con- 
tracted; peduncles ulender, 2-5 ill. long, pedicel8 slender, -08-'1 iu. . 

long. Calyx slender, suboampn~~ulate-oblong, -12--15 in. long; teeth 
triangular, short. Petals elliptic, cuspidate-scuminate, scarcely .25 in. 
long, light pink. Anthers scuminate, -12 in. long. 'Style filiform, .25 in. 
long ; stigma mi~lntely subcapitate. Fruit truncate, obovoid, obtusely 
trigonous, -12-'16 in. long. 

PEBAK; on rocky billtope, 800-1000 ft., King'e CoUector 10745 ! 
10746 ! 10744 (ir~ part) ! 

VAP. c u n e m ,  Stapf and King. Leaves more or l e a  oovered above 
with long, flexuous, white hairs ; some of Ridley's specimens have learos 
np to 3 in. by 1.2 in. 

Pgug ; with the type; King's Oollector 10744 (in part) ! 
SBUNGOBE ; Bukit Kinta, 3000 ft., on rocks, Ridley 7318 ! 

23. SON~RILA HETeeosTslroNA, Nand. in Ann. Sc. Nat. Ser. 3, XV, 
326, t. XVIII, fig. 4. An erect or ascending, often branched herb, 
-5-2 ft. high, rarely quite dwarf, quite glabrous spart  from an extremely 
fine, fnrfuraoeous, lasty indumentnm in the younger p ~ t e  and, occnsion- 
ally, a fern scattered, short, whitish hairs on the upper snrfnce of tile 
l e a v ~ .  Stem somewl~at stout, qnad~angular. Leaves of a pair similar 
in shepe, but usually very unequal or one a t~ested a t  a very early stage 
or suppreaeed, ~ a r e l y  both more or less equal, ~ n a l l y  con8picnonely 
seymme&~l, obliqnely o v ~ ~ t e ,  subacute or shortly scuminate, rounded 

ebortly narrowed st the base, minn+ly toothed, m e m b r a n ~ n ~ ,  
metallic green, often spotted above, purplisl~ beueath on the uervee, 
1.545 in: by 1-2.3 in., 5-6-nerved from the very base with fine, lax, 
more or less horizontal transverse veins; petioles very unequal in 
length, .5-2 in. long. Cymes axillary and terminal, mnoh oontrwted 

J. XI. 6 



94 a. 9hg-3fater inlr  for a Flora of the &alnyan  ~end tur ; la .  PO. 1, 

~ ; n d  compaot; very many-flowered, distinctly bwcteate, a t  length 1-2.5 
i&. lodg, pdnncle -6-1-2 in. long ; bracts apathnltrte or obovate, very 
obtuse, up to .2 in. long, persiste!lt; pedicels hardly any. Ctrlyz short, 
obconical-oblong, .15-.16 in. long; teotll obscure, very obtose. PetaL  
elliptic, obtuse, pink, '15 iu. long. Stni~terre 6, 3 slightly curved, purple, 
-15 in. long, 3 ~t ra igh t  or nlmost so, yellow, '12-.15 in. long. Fruit 
snbaessile, tnrbinhte, .19--23 in. long; valves -19 in. broad. Miq. 
FI. Ind. Bat. I, 565; Trinna in Tmns. Linn. Soc. XX'JIII, 77 ; C. B. 
Clarke in Hook. f. F1. Brit. Ind. 11, 544). 8 .  obliqrm, Cogn. in  DC. 
Monogr. VII, 515; nnd Stapf in Ann. Bot. VI, 310 (in part), not of 
Rorth. 

PERAK ; Scmteciiini ! Ipob, Crrrtin 3158 ! Cltangkal Serdang, Wray 
783 ! Lamb, Scortechini 54/(1 ! Goping, Ktmetler 787 ! Tapa, W r a y  1308. 
MALACCA ; Qrifith 2902 ! 2294 ! Aluil~gay 1223 ! (782, Kew Distr. partly), 
Cuniing 2349! Lobb 183! in denso forest between Jsssing and Ayer 
Bombon, Maingay 1425! (782, Kew Distrib. partly). MALACCA ; Batnng, 
Holmberg 876 ! Uln Gojal~, Harvey ! (dwarf specimens). SINGAPORE ; 
N a b g n y  3098! (762, Kew Distrib partly) ; Bukit Timah, Hullet 893 ! 
PAHANG; Tahan, Eidley! (dwarf speoimens). DISTUIB. Sumatra to 
Borneo. 

24. BONEBILA IBTEQI1IBOLIA, 8tapf in h n .  of Bob. Vr, 312. An erect 
or ascending, simple or branched herb, -5-1.3 ft. high, i~ fous ly  strigwe 
on the stem, the petioles, the nerves on tho underside of the leaves and 
the inflorescence, including the calyx, but exclnaive of the bracts, hair8 
of the leaves very tightly adpressed, like tl~oee of the infloresoenw very 
short. Eten rather robust, often swollen a t  the nodes, sub flex no^, 
almost woody below. Leaves very dissimilnr, the larger of a pair Mym- 
metrical, rarely symmetiical, usually obliquely oblong-lanceolate to 
obovate-oblong, distinctly (sometimes long) acuminate, mi~lutely oar- 
date or acute a t  the h e ,  entire, sometimes with slightly ~ a v y  margin*, 
somemllat fleshy, soft, quite gla1)rous above, dark- or yellowish-green, 
3-5 in. by 1-1.5 in., sub-6-nerved from near the base with the lower- 
most pair of nerves faint, and the uppermost (in the narrow half) 
~2-1.2 in. above the base, wit11 fine oblique trarlsverse veins ; small 
leaves minute, orate to rolundale, often cordate, sessile or shortly 
petioled. Cyrlree terminal and apparently leaf-opposed, pedancled, 
brnctente, few- to many-flo!~el.ed, vely dense, up to 1 in. long, pedunclee 
very short to -5 in. long ; ~.liacl~is often flexuoos whet1 long ; b m c b  
oblong to linenr-lanceolnte, fleshy, up to .12 iu. long, often much 
smallel., sometimes extimemely numerous and crowded ; pediceb verp 
sllort or 0. Ualyz oblong-campanulate, nearly '1 in. long ; teeth tri- 
f i ~ ~ u l : t r ,  UP lo '04 in. long, acute. Petule oblong, acute, .15 in. long, 
*bite to  pink. Antirew oblong, obtose, almost .1 in. long. Style -4 in. 
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long ; stigma pnnctiform. Fruit semiglobose-tarbinat;, '12-.18 in. ]on&; 
and wide, bnllate-mnricate. 

PERAK; Larnt, 200-800 ft., ILicnstler 1917 ! 2791 ! Changkal Serdang, 
Wray 755 ! Blauda Mobok, Wvay 3954 ! Maxwell's Hill, 8mrteehini 16a ! 
Hermitage, ourti8 1302 ! ~ E L A N ~ O B  ; Dusnn Tna, Bidley 7334 ! Kwala 
Tampan Caves, Ridley 806 ! 

VAB. acuminatiseirna, Stapf and King. Leaves mostly veiy long 
and finely acnminate, on the whole narrower and less asymmetric than 
in the type, margins often slightly wavy to remotely serrnlate, not 
rarely with a row of white spote close to them. Petab white. 

P ~ B A K  ; Larnt, 1800-4000 ft., in dense old jangle, Kunstler 2004 ! 
2161 ! 

25. ~ O H E B I L A  BBACTBATA, 8tapf and King. An erect or ascending, 
unbranched or very soantily blanched herb, -5-1.5 ft. high, softly and 
densely hirsute to t o m e n h e  from mfous, flexnone or cni.ved, more or 
leee spreading, fine hairs in all parts with the exception of the upper 
eide of the leaves which is glabrous apart from scattered, adpressed, 
pale bristles. 8tem rather atout below with swollen nodes, snbtlcxnons, 
leafy part 2 to over 6 in. long. Leaves very dissimilar, the larger of n pair 
shortly petioled, somewhat asymmetrical, oblanceolate, long and finely 
acnminab, unequally cordate a t  the baee with a small ronuded lobe on 
the outer, and a still smaller or obscure lobe on the inner side, entire, 
oiliate along the margin, membranous, light-green, 3-7 in. by 1-1.7 in., 
5 -ne i~ed  from near the base (the uppermost nerve .5-1.5 in. above the 
b), with oblique, transvei*so veins ; petioles -2 to -4 ia. long; small 
leaves reniform, very minute or up to -3 in. in diam. Uymes tcrminnl 
and axillary, long-pednncled, very dense, subcapitate a t  first, a t  length 
to 1.5 in. long, mnltibracteate, many-flowered ; peduncle rather slender, 
up to 2 in. long ; bracts linear, memb~.anons, ciliate, up to -12 in. long ; 
pedicele very short. Calyx shortly oblong-campanulate, .07-98 in. 
long ; teeth lanceolate-triangular, about -04 in, long. Petale oblong, 
cuspidate-muminate, white, -08 in. long, with a line of gland-tipped 
hairs on the back. Anthere short, oblong, obtuse, ~06-.07 in. long. 
style -15 in. long; stigma pnnctiform. Fruit-shortly tnrbiuate, '15 in. 
long and wide, densely mnricate. 
- PLRAK; Larut, in dense old jungle, 3200-3500 ft., Kunstlar 2133 ! 
Maxwell's Hill, 8curteohini 12 ! 

26. ~ O N E R I L A  CAPITATA, Stapf and King. An ascendiag, un- 
branched or scantily branolied herb, 3-12 in. high, rnfonsly st~igillose on 
the stem, the petioles and the nerves on the underside of the leaves, and 
8160 in the cymes, and with few or very few scattered, sliort hairs on the 
upperside of the leaves. Btem prostrate a t  the base, stout, snccalent, 
ewollen at the nodes, leafy part up to 7 in, long. Leaves very dissimilar, 
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the larger of a pair petioled, asymmetrical, obliquely obovate, elliptic or 
oblong, abruptly contrncted into a narrow acnmen, unequally cordate a t  
the bnse with a small rounded lobe (to -2 in. long) on the broader side 
and gradually narrowed on the inner side, entire, membranous, light- 
green, 4-6 in. by 1.75-3 in., 5-8-nerved from near the base, with 2-5 
nerves in the broad, and 2 in the narrow half, with obliqne, on both 
sides distinctly raised, transverse veins ; petiole stout, -5-1.5 in. long, 
small leaves orbimlw-reniform, acute, cordate, sessile, np to '4 in. in 
diam. Cymes terminal and axillary, long-pedoncled, capitste, very 
dense, bractate, few- to many-flowered ; pednndes rather slender, 
glabrwcent in the npper part, bracts numerous, linenr, up to -25 in. long ; 
pedicels slender, .07-'09 in. long. Calyx oblong, densely sl~aggy from 
short haire, thickened below, '07-.09 in., teeth narrow, triangular, in. 
long. Petah oblong, acuminate, white or pinkish, '12 in. long, with a 
line of short, thick haire on the back. Atatkr short, oblong, obtuse, 
.1 in. long. 8 t y k  filiform, '1 in. long, stigma punctiform. Fruit 
semiglobose, densely muricate, -15 in. long and wide. 

PEBAK ; Scortechini 1886 ! Cfunong Batn Pateh, in dense jungle, 
3000-4000 ft. Kunatler 8075 ! 4500 ft. Wray 222 ! 

27. SONERILA CAEBIA, Stapf and King. An a~cendi i~g  or oreeping, 
lorn herb, densely hairy on the stem, petioles and the nerves and veins on 
the nnderaide of the leaves, less so in the inflorencence and with few 
or no hairs on the upperside of the leaves, hairs rufous, fine, straight and 
odpressed, particularly on the nerves, or more or less spreading on the 
petioles, coarse on the rhachis of the cyme and a t  the bnse of the umbels. 
Stem rather stout, prostrate below, leafy-part rallely more than -5 in. long. 
Leaves very dissimilar, the larger of a pair long-petioled, nsymmetn'cal, 
obliquely elliptic, subacuminate or sobobtnse, unequally cordate a t  the 
bnse with a large ronnded lobe (4-.6 in. long) on the outer, and a 
minute or quite obscnre lobe on the inuer side, entire 01. subentire, 
sometimes ciliate along the margin, somewhat fleshy, blue-green above, 
pnle, greon beneath with reddish nerves and veins, 3-5 in. by 1.75-2.75 
in., 6-7-nerved from near the base, 3 4  nerves in the outer (larger), 
2 nerves in the inner (narrow) half, with snbhol.ionta1 or obliqne 
transverse veins ; petiole 1-3.5 in. long; small leaves minute, ovate- 
cordate, shortly petioled, or suppressed. Uymss terminal and from ti19 
npper leaf-axils, nsnallj 2-3 in pednncled umbels with small bracta a t  
the base, bracteate, few- to very-many-flowered, very dense; common 
peduncle slender, 1-2.5 in. long; special peduncles -25-1 iu. long; 
pdicels slender, '08-.1 long; bracta oblong, obtnse, as long as e r  
shorter than the pedicels, glabrous, persistent. Calyx obconical-cam- 
panulate, -12 in. long, scabrid, crimson ; teeth triangular, acute, distinct. 
Petuls oblong, cnspidate-acnminate, .22 in. long, pale pink. Anthmo 
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short, oblong, obtuse, '1 in. long. Style-25 in. long ; stigma pnnctiform. 
Fruit semiglobose, -15 in. long and wide, tubercled, tubercles rounded. 

PEBAK ; Ounong Batn Pateh, 3,400 ft., Tray  1035 ! UPPER PERAK ; 
300 ft., Wray 3442! 3553! 

28. SONERILA NIDIILARIA, S t ~ p f  %nil King. An ascending, sinlple, 
rarely f n m t e  herb, 3-8 in. high, densely rusty-tomentose on the stem, 
petioles and the nerves (rarely alao between the nerves) on !lie underside 
of the leaves, pubescent in the inflorescence (including the calyx), other- 
wise glabrous; hairs fine, flexuous, short to very short and more or 
less adpressed or, in the upper part of the stom, sometimes longer and 
more or less spreading. Steni prostrate a t  the base, stont, straight or 
flexnone, rooting a t  the base, leafy part 1-5 in. long. Lcaces very 
dissimilar, the larger of a pair shortly petioled, symmetrical, obliquely 
oblong to obovate-oblong, snbacuminate or subobtuse, nnequally cordate 
a t  tbe base with a largel-, rounded lobe (-12--2 in. long) on the onter 
and .a similar, but much smaller lobe on the inner side, entire, fleslly, 
rather firm, dark-green above, sometimes with a row of large white 
epta  on each side of the midrib, 341.5 in. by 1-2 in., 5-nerved from 
near the base with oblique transverse veins, the onter nerve of the 
inner (narrow) side marginal and often intiistinct ; petiole stout, -15--6 
in. long; small leaves sessilo, reniform or orbicular, cordate, -2 in. 01. 

less in diam. Cylnee terminal and axillary, sessile, minutely or 
obscurely bracteate, few- to many-flowered, much &ntracted ; pedicels 
very short a t  first, ultimately up to -3  in. long, and stont. Cnlya: 
oampannlate-oblong, .12-.15 in. long; teeth trinngnlar, acuminate, 
up to -06 in. long. Petaii obovate-elliptic, cuspidato, almost -25 in. 
long. Anthers short, oblong, obtuse, '14 in, long. Style 2 5  in. long, 
stigma pnnctiform. Fruit shortly turbinnte, snbtrigonons, rnuriate, 
'25 in. long and wide. 

PEBAK ; Scwtechini 650 ! Lntmt, 1000-2000 ft., lirrrnstler 2345 ! on 
hills in open jungle, Ritig'u Uoll. 5764 ! Gnnong Haram (F'), Swrtechini 
655 ! Waterloo, common, Curtis ! 

29. SONEHILA BRACHYAN'CHA, Stapf and King. An ascending simple 
or scantily brancl~ed herb, 3-8 in. high, softly llirsnte'or shaggy nll over, 
haira dentw and more or less spreading on the stem, the petioles and all 
parts of the inflorescence (inclnsive of the oalyx), looser on both sides 
of the blades, reddish, rather long and flexnous. Stenr rnther stont, 
snbflexnons, lmfy part 13  in. long, branches, if any, spreading, 
resembling the main stem. Leaves very dissimilar, the larger of a pair 
petioled or snbsessile, more or leas asymmetyicnl, obliquely ovate-lanceo- 
late to oblong-lancoolate, aoaminate, unequnlly cordate a t  the bnse with 
a rounded lobe (.15-.25 in. long) on the outer and 8 minute lobe on the 
inner side, cntire, membrnnous, dark brownish-green above, reddish or 
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deep-red or violet beneath, 2 4  in. by 1-1.5 in., 5-nerved from net& 
the base, with 3 side-nerves in the broad and 2 side-nerves in the 
narrow half, uppermost side-nerves sometimes *4-.5 in, above the base, 
with indistinct oblique transverse veins ; petioles nsually short or very 
short, rarely up to -5 in. long; small leaves ovate-cordate, mute or 
reniform, .15 in. long and broad, on slender, short petioles. Cyme, 
terminal and axillary, so1ita1.y or in fascicles of 2-3, snbsessile, indis- 
tinctly braoteate, few- to mmy-flowered, very dense ; pedunclee very 
short, slender, with 2 petioled small leaflets a t  the base ; rhachis shaggy, 
bracts finely filiform, ciliate, hidden among the haire of the rhachis; 
pedicel8 very slender, about '1 in. long. Calyx carnpannlate-oblong, 
.12--15 in. long, shaggy; teeth triangular-laooeolate, .07 in. long. 
Petals oblong, subecute, suberect, over -25 in. long, pinkish wllite or 
pink, with a line of haire on the bnck. Anthem short, oblong, obtnse, 
-1 in. long. Style over .25 in. loag; stigrnapunctiform. Fruit semiglo- 
bose-tnrbinato, mnricate, -2 in. long and wide. 

PEBAK ; 8wrtechini 1873 ! 1675 ! Qoping, in dense jungle, Eunstle* 
434 ! M ! Larnt, in dense jungle, 500-800 ft., King's Collector 5752 ! 
MALAOCA; &nta Qnnong, 1000-1500 fb., on rocky places, King's 
Colhtor  7179 ! annong Inas, 5000 ft., Wray 4088. 

30. SONEBILA MICROCARPA, Stapf and King. An ascending herb, 3-6 
in high, rusty-tomentose on the stem, petioles and the underside of the 
leaves, more ooarsely hairy in the inflorescence (including the calyoes) 
from short, somewl~at stiff and spreading, or soft and rnorc adpressed 
(underside of the leaves) 11ai1-s, and besides with scattered, longer and 
stouter, flexuous hairs on t l ~ e  upper side of the leaves. Stem long, pros- 
trate a t  the base, somewhat stout, straight or subflexnous, leafy part 
2-4 in. long. Leaves very dissimilar, the larger of a pair shortly petioled, 
asymmetrical, obliquely. obovate-lauceolate or oblanceolate, abrnptly 
acnminate, unequally cordate a t  the base with a larger rounded lobe 
(-1:2 in. long) on the outer, and a similar, but very m'snte or obscure 
lobe on the inner side, subentire or entire or obtusely sermlate, fleshy, 
rather firm, dark:green above, sometimes with numerous small white 
spot,, 2.5-4 in. by 1-1.5 in., 4-5-nerved from near the base with oblique 
transverse veins, petiole -15-4 in. long; the small leaves seseile, reni- 
form or orbicnlt-~r, cordate, -2 in diam. Uymes terminal and from the 
npper axils, snbsessile or shortly pedancled, ebracteate, few- to many- 
flowered, rather lax ; peduncle very elender, i f  any, np to '5 in. long; 
pedicels filifom, up to -25 in. long. Oalyx oampannlate-ovoid, -12 in. 
by .08 in. ; teeth triangular. Petub oblong, acute, almost -25 in. long, 
like the calys pink. Anthers short, oblong, obtuse, -08-.I in. long. 
&yle .25 in. long; stigma pnnctiform. Fruit pale pink, subtrigonons, 
turbinate, minutely mnricate, '08-'l J in, long, .15 in. broad. 
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P ~ R A K  ; Bcortechini ! Upper Perak, 300 ft., Wvay 3945 ! 3466 ! 3621 !, 
31. SONERILA COSTULATA, Stapf and King. An nacendilig, unbranched 

herb, a few inches high, demely hirsute or tome~~toee ou tlie stem, tlie 
petioles and mow or less abo  in the inflorescence, including the calyx ; 
adpressedly strigilloee on the nerves and veins on the underside of 
the leaves, and with scattered, often very few, stouter hairs on tho 
upper side of the leaves, hairs rnfons, those of the stem, petioles and 
inflorescence flexuous, more or less spreading. 8tena prostrate below, 
snbflexuoes, leafy part l-arely more than 1 in. long. Leaves crowded,' 
the larger of a pair petioled, more or less rtsymmetrical or the upper 
sometimes almost symmetrical, obliquely (if asymmetricnl) obovate- 
oblong or oblong, subscuminate, nuequally cordate a t  the base with 
a rounded lobe (.2 in. long) on the larger and a minute lobe 0x1 the 
narrowel* balf, entire, ciliolate along the ~nargiti, membmnons, dark 
green, 3-6 in. by 1.3-2.5 in., 6- or rarely 7-nerved from near tlie base 
with 3 (rarely 4) nerves in the broad and 2 in the narrow half, with 
oblique, conspicuously prominent, transverse veins on both sides ; petiole 
slont, -5-.5 in. long; small leaves ovate-cordate to reniform, minute 
or up to -33 in. long, on short petioles. Cymes terminal and in the 
upper sxile, solitary or 2 on a common very short peduncle, ebrncbnte, 
few- or many-flowered, contracted ; rliaohis very slender ; peduncles 
very short;  pedicels slender, .08-'12 in. long. Flowers uukuow~~. 
Fruit semiglobose-tnrbinate, mnricate, .15-.IS in. long and wide. 

PKRAK (3 )  ; foot of Gunong Panti, Kunetkr 220 ! 

Bather olosely allied to 8. Bemriona, C o p . ;  but thia haa on the whole 
narrower, more aonminate leavee and maoh larger fruits. 

32. SONERILA MACBOPEYLGA, S h p f  and G n g .  An ascending simple 
herb, 3-5 in. high, softly hirsute or shaggy all over ; hairs dense and more 
or less spreading on the stem, the petioles and all pa rk  of the inflorescence 
(inclusive of the calyx), looser on both sides of the leaves, pale reddish, 
lather long and flexnone. Stem prostrate below. Leaves very dissimi- 
lar, the larger of a pair petioled, asymmetrical, obliquely elliptio, 
acnminate, unequally cordate a t  the base wit11 n large, rounded lobe 
(4 in. long) on the outer and a much smaller lober on the inner side, 
entire or subentire, membranous, on both sides light-brown when dry, 
@ in. by 2 . 2 4  in., about 7-nerved from near the base, with 4 nerves 
in the broad, 2 in the narrow half and wit11 USll~lly indistinct, fine, 
oblique, transverse veins, uppermost side-nerve 1-1-25 in. above the bwe ; 
petiole stout, .5-1.2 in. long ; s d l  leaves ovate-cordnb to reniform, 
up to -25 in. long, 011 short, slender petioles. Cymeu terminal and in the 
upper axils, solitary or 2 or a common short peduncle, ebracteate, 
rather many-flowered, npparently very dense owing to the long interwoven 
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hairs ; rachis sleuder; common peduncle very short to .7 in. long, 
slender, with a pair of ~pathnlate-lanceolate, petioled leafleta a t  the point 
of branching ; special peduncles very short ; pedicels very slender, np 
to .15 in. long. Calyx campanulate-oblong, about -14 in. long, very 
shaggy ; teeth triangular-lanceolate, up to '06 in. long. Petak oblong, 
acute, snbcrect, 3 - 9 5  in. long ; stigma pnnctiform. Fruit semiglolose- 
tulhbinate, mnrimte, about .2 in. long and wide. 

PEUK ; Scortechitli ! 
VAR. lazipilosa, Stapf and King. All parts loosely hairy with the 

hairs ns in the type. Leaves up to G in. by 3.5 in., rather tlinner. 
Comlnon and special peduncles short or np to 3 in. long (together). 

PEUAK ; Ipoh, Kinta, Curtis 3154 ! Pnlau Batong, Curtis ! 
33. SONERILA PABADOXA, Nand. Ann. Sc. Nat. Ser. 3, XV, 321. 

A lorn, creeping herb, softly hirsute or shaggy all over ; hail3 dense and 
more or less spreading on the stem, petioles and all pa rk  of the inflores- 
cence (including the calyx), looser on both sides of the blades, reddish, 
rather long and flexuous. Stem creeping, slender to rather stout, root- 
ing, the leafbearing, terminal part rising rarely more than 05 in. above 
the pound. Leave8 crowded, ve1.y dissimilar, the larger of a pair petioled, 

obliquely oblong or elliptic, shortly acnminate, unequally 
at  the base, with a large rounded lobe (.25--5 in. long) on the 

outer and a similnr but much smaller lobe on the inner side, entire or 
subentire, membranous, soft, light-green, 3-6 in. by 1.2-2.5 in., 6 4  
llerved fsomnear the base (3-5 nerve8 in the broader half), with oblique 

transverse veins ;. petiole -4-2 in. long or the uppermost very 
short; smsll leave8 rotundate-ovate or reniform, cordate, .08-.4 in. in 
dialn., on very slender petioles (.08-.6 in. long). Cymes terminal and 
fIeom the upper axil% solitary with pair of small petioled leaflets at 
t,lle middle of the peduncle, or in umbel8 of: 2-1, ebracteata or inconspi- 
cuously bmctoate, few- to many-flowered, dense; aomrnoll pednnole 
Blender, nsually 1-2 in. long ; special peduncles much shorter ; rhml1ie 
very sllaggy; bracts linear filiform, ciliate, short, nanally hidden 
.,ong the hairs of the rhwhi8 or s~ppwssed ; pedicels -0&1 in. long, 

slender. Calyz campanulah-oblong, about -18 in. long, shagm ; 
teetll short, triangnlrrr. Pefals oblong, acute, suberect, over .25 in. long, 
wllite. Adhers  oblollg, obtuse, '1 in. long. Style over -3 in. long ; 

p~nctiform. F~wit semiglobosstnrbinate, -12--15 in. long, .18 in. 
wide, mnlicato-f~berculah. 5. mo~ucoana, Jwk. Misc. I, 8; Wall. Cat. 
4089 ; Bern. PI. Jav. Rar. 215, (p.p.) ; Blnme, Mns. I, 10 (P.P.) ; 
Miq, yl. Ind. Bat. I, 562 (p.p.1 ; C. B. Clarke in Hook. f. F1. Brit. 
jlld. 11, 537 ( p . ~ . )  ; Triana in Trans. Linn. Soc. XXVlII ,  77 ; Cogn. in 
I)C. Monogr. VII, 508 (p.p.) ; Stapf in Ann. Bot. VI, 31 1, 312 (pQp,) ; 
and &xb. Flor. Ind. I, 178 ? 
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PREAN~;  W&h Cat. 4d89 ! Qrifith 2298 ! Maingoy 780 (Kew 
Dirtrib.) in shady, damp plaoea, 15005000 ft, Stoliczka, Hutlet lsb! 
gkg'r Col2.1284 ! Pnlloh Bahtmg, Otrttis 411 ! SINOAPOBE ( 9 )  ; h b b  985 ! 

Roxbnrgh wys of his 8. d u e c ~ l a ,  Habitat in insalis Y o l n m n h "  His 
duoription i r  extrsmsly l o r k  and inm5oient, and there doea not mom to bare 
8 #padmen in hie herbsn'nm nor wan i t  Bgnred by him. I t  is  wry improbble h b t  
the  phnh dararibed was idention1 with the Penang plant, if he remeired i t  really 
horn the  Molaootu, M the distribution of maat speoiw of the motion Hewdbm b 
very l m l ,  nnd no speaimens, refercable to 8. paradoaa, have been d h r e r s d ,  w, 

far, w t  of the Malay Peninenla. On Dhe other hand, i t  is posnihle that Borbnrgh 
meant 8. malaccanu instead of "8. moluccunu" and i w l i s  malaccanir for 
" ins. mduceanis," w the editors of his Flora I n d i a  pat it. There is a t  leest nothing 
in b b  dmription which would contradict the ananmption that his brief dingnoair 
-drawn up  from the Penang plant. In  view of thin nnoertsinQ we haw, preferred 
to follow Baadin and to eonrider Boxbugh'r 8. ducacruu M a "rpeoier dnbh"  
&nd adopt Nandin'e name for the Penang plant. 

%. SORBBILA BsaonIAE~oLrA, Blame in Fhra (1831), 490. An 
aeoending, nsually unbmnohed herb, 2-6 in. high, moderately hairy wibh 
the exaeption of the often glabrous upper side of the leaves ; haire ot 

I 
the stem, petioles and the infloreaoence rnfous, flexuous, more or less 
fipreading, of the leaves confined to the nerves and veine of the under- 
side, often scanty, very short. 8tem rather slender, rooting below. 
Leaaer very dissimilar, the larger of eaoh pair petioled, more or lesa 
aeymrnetrical, obliquely elliptio, subaaaminate, unequally oordate at  the 
b w  wit11 a rounded lobe ('2-.3 in. long) on the outer and a mnah 

1 
smaller on the inner aide, entire or more or less obtusely serrulate, 
oiliolate, membmnons, dark-green above, pale brown (when dry) 
beneath, 3 4  in. by 1.7-2.3 in., 6- sub-7-nerved from near the base 
(with !M nerves in the b d e r  half), wit11 usually very conspianous 
subhorizontal transverse veins; petiole 4-19 in. long; emall leaves 
ovate to lotundate, mute, oordate, very small, distinotly petioled. 
Oymcr terminal and axillary, pednnoled, dense, at  length up to '8 in. 
long, deciduously bracteate ; pedunole slender, up to 1'5 in. long; bracts 
lineer-oblong, ciliolate, up to '1 in. long, decidnoum ; pedicels -07-.1 in. 
long. Calyra oampannlate-oblong, teeth broad, triangular. Petale 
ovate, mute. Anther6 short, oblong, obtnse. Fruit ehortly turbinate, 
-18-.28 in. long and wide, muriaate-tnbe.renlate, tuberelea rather oonrse, 
mute, moetly passing into short flue bristles. Korth. in Verh. Nat. 
(3emh. Bot. W, t. 54 ; Naudin in Ann. Ba. Nat. 13er. 3, XV, 392 ; Triana 
in Tmna Linn. Soo. XXVIII, (1873), 77. 8. moluccana, Benn. PI. Jav., 
Bar. 816 ; Miq. F1. Ind. Bat. I, 582 ; 0. B. Clarke in Fl. Brit. Ind. I, 
662; Cop.  in DC. Monogr. VII, 508; 0tapf in Ann. Bot. VT, 312 
(all referenom ander 8. molrccaarur, p.p. ). 

J. 11. 6 
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SINQAPORE ; Bukit Tunat, Ridlq 2005 ! Chanchukang, Ridley 422 ! 
Bukit Mandu, Ridley 2005/a! J o ~ o a s  ; Gunong Panti, R i d h  4199! 
DISTBIB. Sumatra, Java, South Borneo. 

There being no flowere with the speoimene ennmeratad, they have been 
dewtibed from Korthnle, 1.0. The Samntra epeoimene have lerver whioh are more 
or lees hairy or bristly on the upper aide and represent Blame's VAE. pilusiuaculu of 
8. bsgoniaejolia (Blnme, Afns. I. 11) or 8. moluccana VAB. piloriwala Stepf, 1.0. 
A aptximen from South Borneo, oollected by Motley, is almoet glabrone on the 
nppemde of the leaven. 

35. SONER~LA GLABRIFLORA, Stapf and King. A creeping or ascend- 
ing herb, a few inches high, with a long creeping rhizome, hairy on the 
stem, pednncles, petioles and the nerves on the underside of the leaves, 
otherwise glabrous; hairs reddish, straight, adpressed. Stem rather 
stout, slightly swollen a t  the nodes, frequently rooting, leafy part 
1-4 in. long. Leaves very dissimilar, the larger of each pair petioled, 
asymmetric, obliquely elliptic, obtnse or subacute, uneqnally cordnte 
a t  the base with a large, rounded lobe on the onter and small or 
obscure one on the inner side, entire or obecnrely and remotely toothed, 
fleshy, SOH, dark glossy-green above, pale with purple nerves beneath, 
3-6 in. by 2-3.5 in., with 3-5 lateral nerves in  the onter and 2-3 in the 
inner half near the base and with rather lax sabhorizontal transveme 
veins; petiole rather stout, 1-2.5 in. long, the small leavert sessile, 
reniform-cordate, ' 2 ~ 2 5  in. in diam. Cymee terminnl and axillary, usually 
2- or 3-nak on a common peduncle, ebracteate, many-flowered, rather 
dense, glabrous, when ripe up to 1.3 in. long, common peduncle 1-2 
in., special peduncles .5-1.2 in. long, slender; pedioela very slender, 
.1-.12 in. long. Ca2yx campanulate-ovoid, -12d15 in. by -06 in. ; teeth 
very broad and short. Petale elliptic, acnte, almost -25 in. long, white 
or tinged with pink. A t a t h s  linearsblong, obtnse, -12 in. long. 8tyle 
-15 in. long; stigma pnactiform. h i t  subtrigo~~ons, hemispliericsl, 
quite smootb, '15-'16 in. long and wide; valves in the depmsed centre 
of the capsule 6, delicately mernbl.anons, fragile. 

PERAK ; Larut, in wet jangles, up to 100 ft., Kunstbr 1955 ! 2128 ! 
36. SONEBILA ELATO8TEuoIDs0, Shpf  and King. An erect, ascending 

or creeping, nubranched or scautily branched herb, up to 6 in. high, softly 
tomentose in all parts, hairs rusty coloured, short, spreading and very 
dense on the stem and petioles, somewhat laxer in the infloreecence 
inclusive pf the calyx, pale and longer on the leaves. Stem slender, 
sabflexuone. Lenveu very dissimilar, the larger of each pair petioled, 
asymmetrical, obliquely oblong-elliptic or obovate, aonminate, unequally 
oordate a t  the base with the onter lobe broad, rounded, up to -2 in. long 
and the inner similar but much smaller, entire, membranous, green 
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above, whitish green below, 2.2-2.8 in. by 1-1.2 in., 6-7-nerved from 
near the base (with 3-4 lateral nerves in the broad and 2 in the  
m o w  half) with oblique transverse veina, nerves and veins not very 
&tinot ; petiole -1%4 in. long ; small leaves reniform-cordate, snb- 
sessile, -15 in. in diam. Oymes terminal and axillary, long pednncled, 
few-flowered, not very dense, ebracteate ; peduncle slender, '6-1 in. long ; 
pedicels slender, -02 in. long. Calyx oblong-campannlak, '08 in. long, 
teeth short. Petah oblong, acnte, -18 in. long, with a line of hairs on 
the back. Anthers short, oblong, obtuse, -09 in. loug. Style '2 in. 
long ; stigma punctiform. Fruit semiglobose, mniicate, -12 in. long 
and wide. 

PSRAK ; Qnnong Bnbn, Wray 3825 ! 
37. SOHBBILA BICOLOB, Stapf and King. An aecending or suberect, 

nearly always unbranched herb, 3-9 in. high, softly hairy all over, 
hairs pale, straight, fine, spreading except on the upper side of the 
leaves, very dense in the upper part of the stem, on the petioles and 
in the inflorescence inclusive of the calyx. 8 t m  rather slender, 

I 

subflexnous, slightly swollen a t  the nodes. Leaves very dissimilar, 
i the larger of each pair more or less asymmetrical, shortly petioled, 

obliquely oblong to lanceolak-oblong, distinctly acnminate, uneqnslly 
cordate a t  the base with a rounded lobe ( to  '4 in. long) ou the onter, 
and a minute or obscure lobe on the inner side, ciliate along the 
margin, membranous, soft, dssk green or magenh-red above with a 
light green band along the midrib, parple beneath, 3-6 in. by 1-1'5 

I in., finely 5-nerved from near the base (uppermost nerve from -4--6 
in. above the baee, with faint oblique transverse veins ; petiole . Z ' G  in. 
long; small leaves ovate to rotnndate, cordate, shortly petioled, very 
d to -4 in. long. Cymgs terminal and axillary, peduncled, loosely 
few- to 10-flowered, ebracteate; peduncle slender, 4-1-2 in. long; 
pedicwls *1-'2 in. long, sle~lder, also wlien mature. Oalyz oblong-snb- 
campanulate, -12 in. long; teeth triangnlar, short. Petals elliptio- 
oblong, acnte, '35 in. long, pmk. Anthers linear-oblong, subobtuse, 
-12 in. long. Style -35 in. long; stigma pnnctiform. Fruit semiglobose, 
.12--15 in. long and wide, muricate, opening with 6 thinly membranone 
teeth in the depressed centre or with 3, 2-toothed valves. 

PEBAK ; Uln Salama, 600 ft., Wray 4159 ! Larnt, in dense jnngle, 
500-800 ft., King's 0011. 5794! Tapa, Baldwin ! 

38. SONEBXLA CALYCULA, Stapf and King. An ascending or creeping 
herb, abont 6 ip. loug, tasty tomentose on the sbm, petioles and pednn- 
clee, and pnbeacent on the nerves on the underside of the leaves, other- 
wiee glabrous ; hairs short, cnrled or flexnone, loosely adpressed. Stma 
rather ebnt ,  straight, rooting in the lower part, leafy part abont 4 in. 
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kng. fieam v&y diesimilar, 61m larger ef e ~ h  pair petfold, eprrm- 
t r ia l ,  or alm6st eo, lance~lab, gradtially tapering toward6 both eYda, 
entire, ~omewhat d'eshy, pale-brown on both sides when dry, 3.546 fa. 
by .&1.23 in., 5-uerved fro& Mte baae (the oat& nwv- fabt-, m * b  
aaarginal) with faint oblique treaswm6 d a b  ; petiole 3 . 5 4  in. l ~ g  j 

imall leave8 dfiifomi, obrdate, very mihate, -05 in. in dinm., W 
suppressed. U p s  terminal end ~ I I I  the upper axib, pedanold, f 6 ~ -  
Bowered ; pdahole dliforai, - 6 . 5  ia. lsag ; pedbls  Bne, aot qmgy  
*en matdre, .1-.12 in. loag. New* ankmm.  h i t  aemi@oba@, 
mnoeth, .0&-1 in. bp .la in., ollowaed by the nltiat*tdy k i d -  
calyx-margin the teeth of which are very broadly triangdw rrd 
cuspidate. 

P h w e  ; Tallah River, iWky Z237 ! 

9. PHYLU~ATHIS, Blnme. 

Herboceone small shube with very short etama. Leaveu.oppoeita 
(or the terminal leaf solitary), large, petioled, orbionlq or sub-cbi- 
cular, 7-9-nerved. P k u  in a pedunded dense bead, purple. 
Oalyz-tube csmpannlate, glabrone or with long brirtlee near the 6 q ~ ,  
teeth 4 (rarely 3), acute, long-setoee. Pe tnk  4 (rarely 3), ovah, wte, 
glabrous. &menu 8 (rarely 6), equal ; anthers elong.te, eamely 
produoed at the base, aonnective without appendage. Ooay adnrrte 
bo the bottom of the tmlyx-tube, 4- (rarely 3-.) celled, glabmne a t  the 
apex; etyle filifom; ovules vmy numerous, gleaentos Lqp u i l e .  
Oqbyle  broadly funnel-shaped, qea ing  by 4 valvee at the hp.  Bee& 
ellipaaid, eomewhat obovoid, with glandular, hardly 4 date ; rPghe 
elightly exmuwent along om side of the seed ito whole 1eogtb.-Drs~w. 
&eoiee 5 ; dl Malayan. 

C e r p a v b ~ s t e  ... ... ... ... 1. P. MerawbQ. 
k r e e  IIW& or lem orbicrrl.r; p e d ~ l ~  of inflorewrenoe 
many inahen long and am long pe or lomger than the long 
pebiolea :- ... P'lowem in narrow, ehortly branohed paniolee 2. P. Wfithii. 

blowem in terminal eolitary ebraoteate ornbele :- 
... Pedrinalea glsbroim ... ... 8. P. Bemtcchfdi. 

Pedaoolea hispid ... .,. ,., 4. P.h iU~i tk  
Flowern in braoteste umbele with pednnolee 1 or 
0 hhen long ... ... ... 6. P. rohntdll.kdia. 

1. PHYLLA~ATEIB TUBHRCULATA, 'King, n. Sp. 8 h .  ffho*, W* 

eredb, copelled with emell *ark L-eavee two or ~ ~ C B B ,  mmibnamm, 
oblt&ceolefe, ehortly n c a r n h h ,  trelg gradually nanw~ed %o %he 
hiepid pebiole, 7- to 9-nervd ; tlpper surface glabroa-exeept.lter:a* 



eattmmd brieUes ; lower smfaoe tim~88ly &rigam on the nslws, 
&& @ h e ,  fbe retiaPlati01~ h a  ; length 10 ta 16 im., brsadfh 
3 to 6 in., petiole 0 to 1.5 in. Peakah  ma& shortar tima the leavm, 
ditr ry or s e m i  Pn#n one axil, epnnel  J glandnkha i ry ,  bedmg at 
t,beic apiom a d i b r y ,  lax, iaodrcnrfq aolnpoead nmbd ; b t d m  
eblong, d h m ,  gIrbnma, '5 in. in h g t h  or sbatar, t h  o(F Me umbel- 
l u h  rrnullw ; palicdr d o r h  Lbn ths adyx&. P h m  d y  -75 
in. lmg. U+tu)s rather widely eyhdrb ,  beaeimg (.c@Uy 
ita baae) nnmerone flat, shortly d k d ,  M y  dpooid glrrdr ; fbo bwtL 
6, do&, M o w ,  wide, d arowud by a irklked g h d  Petds longer 
than tbe calyx, oblong, much acuminate (forming a narrow og~lr in bd). 
Sh- 8 ;  &he Uummta a b d  anefonnth pe long aa tle linau acn- 
minate enthere. Ovay short, broad, truncate, deeply m e d  uel 
almost wisged ; atyle lung, tlattaned, mooth. OcyssuZe '3 in, ia diem. 

PEU; Bmrtechihini 1872. King's Oollactor 7233. 

U ~ r s r g . i r l b b y ~ s ~ g h W a r d p r  

&. ~ L L A G ~ T E M  &RFFITEIl, Kmg. d dhrnb d t d  
d b c r m ~ n s n s l R y ~ m l y a ~ g l e ~ o f ~ q ~ i s s v b s .  Leawmwris- 

i. 
-0, mb-~dband, 7~rmved, apex &&tee, the bsee &be, edge6 quih 
&; both rmrhm~ glaibraaa, t h  lower lapidote and illipjt* p&e- 
rdaw nn 6bs aarvm; tangth 5 fb 8 in., brsndth B5 +o 6% in., pefidls 
d b 8  in. Bn&e uillltrg, nam'fp a,a %tang ae tWe lam, ?ma* in 
3ta 6spper ba9f a few short fwv-f lwerd brsntheo, fie whd)e 
1epiW.e ewpekdly ' b a w d  tlm spx. mowers aurymhse, on -ma%- 

I rerloas peOioels, .as Itmg aa ltha nsrrowly wmp~nlertb glllo&tlal.-hehy 
*fribs : mcdk af odyx t r u e ,  d i g h w  expea8ed, Imd rn-b 
Wb&~hed. Pet& 4, q u w .  Warnens mmh tmtwrtmd : u&m adt 
tm faag as #he g;lsbrrms~lemsrrbe, wurraw aannthsh, m o b  tr@ifMo & 
t&t~ baee, hpp&tilarbe. A&morphh W F ,  Heoh. Urn. m. Br. 
Sad. II, 3W. l'&s .in b a  k. Bac. XYWIIX, 74, t. VI, 6%. Igbe; 

C o p .  in DC. Mon. Plran. VII, 467. 
M A L A U ~ :  a r i w : ~ . ~ ; )  2a64p. ~g.n.9 715,; s ~ z l e t t .  

P ~ R A K  ; Bcmhhini 170; King's Collector 694. SELANGOBE ; Curtis - 1 1  

BaAy70.n. *m; ~8WithU. 
I have removed thie from d l h o r p h i a  to Phyllagathw of whioh it bas the 

~~ end hbi t .  

3. P w ~ ~ r o u a r s  SCORTECEINI~ King, n. sp. Stem woody below, 
ahortly c r e ~ i n g  above and anbterete. Leaves on very long getiolss, 
anrisoeans, reniform-rotnn4 omdate, the apex minutely apiculatq 
etaaCly 9-nerued,; the transverse veina bold, glahraua on the rimer 
&, gland&-pubernlow an the lower ; b g t b  5 to loin. ; b W b  - I -  
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6 to 9 in. ; petiole 4 to 9 in., stout. Pedrrnalas solitary, longer and more 
slender than the petioles, bearing at  the apex a single dense, ebracteate 
umbel FZuwere nearly -6 in. long to the apioes of the stamens, their 
pedicele .26 in. long. Odyz-tube narrowly csmpanulate, not ribbed, 
glabrous, very minutely lepidote ; the teeth 4, broad, rounded, shallow. 
Petals rotund-ovate, blunt, short. B t a m w  8; the filaments about half 
as long as the linear aoute anthare. Ooay grooved, short, broad; style 
ae long ma the enthers, oylindric, glabrous. O a p d e  about '2 in. in 
d i m . ,  tmoate, tha valvee broad, truncate. 

PEBAX; Bcorteuhini 269 ; . King'r OoUeclor 4287. SELANGOBE ; 
Bidley 731 7. 

Thh speciee ie oloae.ly allied to P. Ckifithii bat diKm notably in itr solitary 
termid urnbela 

4. PHYLLAOATHIB BIBPIDA, King, n. sp. Stem very short, woody, 
hispid. Leavea 2 or 3, sub-corieoeons, on long petioles, broadly ovate, 
cordate a t  the base, the apex abruptly and shortly acnminate, the edges 
witb minute, sharp, eometimea nnequml teeth, 7- to 11-nerved, the 
trmnsverse nerves strong : upper surf08 glabrous, tbe lower nniformly 
covered with minute, sourfy pubesoenoe, the main nerves with a few 
long, spreading, stout bristles; petiole densely shaggy near the base, 
more sparsely hiepid upwarde: length 5 to 10 in., breadth 3 to 7 in. ; 
petioles varying from 4 to 12 in. Peduncle axillary, shorter than the 
leaves and more slender than the petioles, sparsely hispid ; the umbel 
few-flowered, ebracteate. Plowers .75 in. long; their pedioela siender, 
hispid, longer than the d y x .  Ualyttube nanowly cylindric or 
cylindric-ammpmnnlmte, nearly glabrous, or sparsely hispid ; the mouth 
with 4 broad, ahallow, blunt teeth. Petals broadly ovate, acute. Btamene 
8 ; anthers not much longer than the filmmente, broadly lobed end cordate 
a t  the base, nnd the connective with a short, narrowly oylindrio b d  
protuberwoe behind. OocKy very short ; etyk fliform. Uapsuk '2 in. 
80P088. 

PEUK ; Scorlechini ! wray 1021, 1602, 3519. PAHANO ; BidLy 
221)6. 

6. PRYLLAGATHI~ BOTUNDIIFOLIA, Blume in Flora, 1881, 507. stem 
-ping, obtneely 4-angled. Leavea nnequml in the pairs, rotund or 
rotund-ovate and shortly apiculate; both surfaces, but espeoially the 
lower, minutely lepidote ; main nerves 7 to 9, curved, radiating from 
the b e ,  the tra~~sverse nerves bold, curved; petioles unequal, from 
.85 to 3.5 in. long, their interior surfmces covered with coarse black 
bristles ; length 2 to 8 in. ; breadth 1.6 to 6 in. Infirescsnce 4 to 80- 
flowered; the involucres orbiaular-ovate acnminate. Oalyz-tube ribbed, 
minutely lepidote; the teeth triangular, broad at  the base but with 



! 
1900.1 (3. King-Materials for a Flora o j  the Malayan Psnimurrrla. 47 

elongate narrow apioes bearing 2 or 3 briatles ; filaments from one-fourth 
to one-half of the length of the linear stamens. Ovay 4-angled, 
the  apex with a truncate cartilAgir~oua rim. Korth. in Verh. Nat. 
Geaoh. Bot. 252, t. 57 ; Nand. in Ann. So. Net. Ser. 8, XXV, 332 ; Bot. 
Mq. t. 5282; Miq. F1. Ind. Bat. I, 559 ; Triana Melaat., tab. VI, fig. 
78; C. B. Clarke in Hook. fil. F1. Br. Ind. 11,541 ; Cogn. in DC. Mon. 
Phan. VII, 518. Mehtoma rotundifolicr, Jaok in Trane. Linn. Sw. 
XIV, 11 ; DC. Prodr. 111, 149. 

~ L ~ L A C C A  ; arifith, Maingay. SELANGORE ; Bidley 7387. PEEAK ; 
8cottechini, King's Oolleotor, Wray. DIETRIB. Bnrms, Sumatra, Java; 
oommon. 

Eather variable rn to eiee of lenree and as to the nnmber of brietles on their 
petiolee. The teeth of the calyx nlso vary ne to the length of the eouminste apex 
and an to the nnmber of brietlee. 

10. MARUM~A,  Blume. 

Twining s h r u b ;  branches cylindric, thickened st the nodes. 
Leaves opposite, short-petioled, eoriaceons, cordate a t  the base, 8-nerved 
from the bsee besides two submnrgiunl nerves, entire, stellate-tomentose 
beneath. Uymes axillary; flowera 3-5, large, pedicelled, purple or 
white. Calyx-tube narrowly ampanulate, tomentose (and often bristly 
or stellate-hairy) ; lobes 4, deep, persistent. Petula 4, obovate. 
&ai~~erls 8, unequal; antllers elongate, opening by a single pore; 
connective of the longer anthers carrying in front two long bristles 
m d  behind often one 01. two spnrs 01% several twisted bristles. Ooay 
at the base (or liall i h  height) adnate to the calyx, 4-celled, densely 
hairy a t  the apex ; style filiform; ovules numerous, placentas axile. 
Berry ellipsoid, crowned by the calyx-limb. Seeds numerous, oblong- 
ellipsoid, witti glandular scarcely raised dots, raphe slightly excurrent 
along the whole length of one ~ ~ ~ ~ . - D I s T R I B .  Species 10, Malaya, 
Borneo and the Philippines. 

Calyx-tab without briatler ... . . ... 1. M, nemoroea. 
Calyx-tube very brietly :- 

Teeth of limb of mlyx half a8 long an the tube, 
oblong, acute : npper eurface of leaves not reti- 
culate ... ... ... ... 2. ll. rhodocarpa. 

Teeth of limb of onlyx one-fourth M lonu M the tube 
or lean, broadly triungulur, blunt ; upper eurfaoe of 
leeow muoh retionlate ... ... ... 8. M. reticdata. 

. 1. M ~ R U M I A  NEMOROSA, Blame in Flora XIV, (lal), 605. A 
straggling olimber ; all parts exoept the upper surfaces of the leaves, 
the petals, stamem and ovaries oovered with dense rafoae or pale stellab 
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fomenturn, witlrout briotla; the blmahae thiokened and rnnnlrte a t  
the nodes. h u e r  sub-aoriaaeoas, elliptic or oblong-lanoeol&, slighUp 
ootdate a t  the baee, the apex rhortly aouminate ar acute, bneroed (tbe 
Interul pair of nerves faint) ; upper surf- glabrous ; length 8 to 6 in, ; 
brercdth 1-35 to 2-75 in. ; pekiole to -4 in. long. E?ouwrs about 1-76 
in. long (inclading the etamens), solihry or in pedunoulate cymes of 
three from the axils of the leaves. Calya-tube more or leee narrowly 
campanulate, somewhat constricted below the limb ; limb with 4 deep, 
trinngnlar teeth. Petub b d l y  ovate, blunt, longer than the calyx- 
tube, rose-aoloud. Stamen8 8, unequal ; tlte authem of all l i n w ,  
curved; the longer with two narrow, curved filaments a t  the b- in 
h n t ,  and several smaller behind ; the fonr emaller with two smaller, 
equal filaments a t  the barn iu front only. Fruit euocnlent, oblong-ovoid, 
constricted below the permanent calyx-teeth, eometimes s a b - t ~ b e m l & ~  
and always atellato-tomenhe, about 1 in. long. Blnme Mus. Bot. I, 
83; Nnud. in Ani?. Sc. Nat. Ser. 8, XV, 279; Miq. F1. Ind. Bat. I, pt. 
I, 538; Triana in Tram. Linn. SOC. XXVIII, 82; C. B. Clmke in 
Hook. fd. F1. Br. Ind. IT, 542; COW. in DC. Mon. Phan. VII, a 9 .  
x. Korth. ill Verh. Nat. Geech. Bot. 241, t. 60; Miq. 1.c. 633. 
xeZartoma nel~rorosunt, Jack in Trans. Linn. $00. XIV, 8;  DO. P-. 
111,149 ; Wall. Cat. 4 0 4 .  

In all the provinces except the Nioobar and Andaman Islende. 
DISTR~B. Sum~tra,  Borneo. 

2. MABUMIA RHODOCARPA, C~gll.  in DC. Moll. P b .  VII, 550. 
A powerful climber; ~ o n n g  b~unchee, petioles, lower surface8 of 
leave8 arid onlyx deneely clothed with minute, pale, etellate tornenturn 
intermixed with tlumerous stont, ~~~~ertding, brown bristlee, the nodes 
aolnewhat emollen aud with transverse linee. Leaveu s n b - ~ g r i - ~  
oblon~, narrowed to the rounded, ~rrinutely cordate base, the apex 

ncumiaate, 5-nerved (the lateral pair slender) ; upper 
; length 8.5 to 6 in. ; b r d t h  1 to 2 in. ; petiole -15 to -2 in. 
(including the stamens) nearly 1.5 in. long, in exillary, pedun- 

onlate cymea of three. Calyx-tube longer than the glabrous pedicel, 
nan.owly campanulate, conetricted below the limb ; limb with 4 oblong, - 
aoute teeth half au long ae the tobe and like the latter bearing 
many long, curved bristlee. Petab white, obovak. a t a m  8, an- 

all linear and eonminote: the four l age r  with two long, 
filiform appendages iri front and several smaller behind: the four 
emallel. with a b u t  4 to 6 appendagee. B u i t  ehortly ovoid, arowned 
by the large calyx-teeth, brietly, '4 in. in diam. Melost- r w  
mynm, Wall. Cat., 4045. M a m b  eahinata, Nand. Ann. bla N& 
&u. 8, XV, 980; Aliq. F1, Ind. Bat. I, pt. I, 684. M, wykrr,iw, Trhru 
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I (not of Blnme) in Linn. Trans. XXVIII, 82, tab. VII, fig. 88b ; C. B. 
Clarke in F1. Br. Ind. 11, 542. 

BIHOAPOBB ; Wallich; Andsrnon 68, 69 ; Hulk# 125 ; Ridley 258 ; 
King's Uollector 278. MALACCA ; Maingay (K.D.) 785 ; Uiraring ; C;lri@h 
(K.D.) 2270. 

VAE. sub-glabata, Cogn. 1.c. 550. Leaves glabrone beneath except 
the nerves. M. aqlaniea, C. B. Clarke (not of Blnme), VAB. sub-glabrata, 
Hook. fil. P1. Br. Ind. 11, 542. 

SII~GAPOBE ; Anderson 64r. 
3. &BurrrA BETICULATA, Blnme ?dne. Bot. 1,84. soandent; young 

branchee, petioles, under surf- of leavee and aalyx densely clothed 
with m t y  atellate, more or l e a  deciduous haire, the yonng branches, 
petioles and especially the calyx with stout spreading bristles inter. 
mixed ; the nodes swollen and annulate. Leaves snbcoriaceous, ovate- 
lanceolate, 5-nerved (the lateral pair slender), minutely cordate a t  the 
base, the apex shortly acnminate; upper snrface deeply retionlate, 
glabrous ; length 2 to 8.5 in., breadth .8 to 1.5 in., petiole '1 to .2 in. 
h e r s  1-25 in. long (inoloding the anthers), axillary, either solitary 
on pedicel8 aa long as themeelvee or in pednncnlate cymes of t h e  ; 
the middle flower being nearly sessile, the lateral pnir on short pedicels. 
Wyz-tide densely hispid externally, tlie teeth 4, short, trondly triangular 
and blunt, tomeutose on the iuner surface. Petale ovate, sub-acute, 
glabroue. S6anzens 8, the anthem someal~at unequal in length but all 
linear, curved and with two long appendages a t  the base in front. Fruit 
ovoid, (unripe) -5 in. in diam., crowned by the calyx-teeth. Miq. F1. 
Ind. Bat. I, pt. I, p. 585; C. B. Clarke in Hook. fil. F1. Br. Ind. 
II, 542; Cogn. in DC. lion. Phan. VII, 651. M. slelluZata, Korth. (not 
of Blnme) Ver. Nat. Gesch. Bot. 263. H. oligantl, Nand. in Ann. So. 
Nat. Ser. 3, XV, 281 ; Miq. 1.c. 534. 

UCCA ; a*;fith (K.D.) 2269.; Maiitgny 7841. DISTBIB. Samatla, 
Java. 

11. DI~BO~HETA, Blame. 

Bhmbe, aenelly twinere. Leaves opposite, petioled or nearly 
seaaile, elliptio or obloag-lanceolate, rounded a t  the base, 5.nerved from 
the baee (the two submarginal nerves slender), entire. FZow,ws in 
terminal, sometimes leafy panicles, purple or while, brncb large or 
small. Oalya-tube oampanalete-cylindrio or funnel-shaped, densely 
ebllate-tomentoee, pnbeaoent or g l a b r o ~ ;  limb obacnrely 4-lobed or 
entirely tmnoate, mow rarely distinctly 4-toothed, persisteut. Petah 4, 
gtcmtew 8, nneqnd, I shorter mrnetimee wanting, connective of the 
I longer with B long bristles in front at the base. ' .  Oo~y adnate to the 

J. Ir. 7 
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calyx, 4-celled, apex glabrous or densely hairy ; style filiform ; ovules 
very many, placentae exile. Berry ovoid or elliptic, crowned by the 
calyx-limb. S d  elipsoid, flattened on the side of the raphe.-Drs~nrn. 
Species 25 ; thl.oughout Malaya to the Philippines. 

Stamens 8 (fonr of them sometimen imperfeat) :- 
Young bmnohes, nuder snrfaoea of leaves and panicles 
covered with persistent stellate-tomentnm :- 

The stellate-tomentnm not mixed with bristles ; 
the nodes with transverse iuterpetioler lines :- 

... Blowors 1'76 in. long ... ... 1. D. a,znr~lato. 

... Flowers '76 in. long ... .t. 2. D. pcmetulata. 
The stellate-tomentum mixed with spreading 
penintent bristles; flowers '76 in. long ... 3. D. kirsata. 

Yonug branches, under snrfaoes of leave# and panioles 
covered a t  first with stellate-tomentom which nlti- 
nlatclg more or loss disappears :- 

... B~ncte  of panicle obovate, pereistent ... 4. D. brtrctcntn. 

... I11.acts of panicle linenr, decidnone ... 6. D. pallkla. 
Young brn~~ches,  under surfaces of leaves and panicles 
oovered with minute simple males not stellate .., 6.  D. gracilia. 

Stamens 4 :- 
Panicles ebracteate, or bracts, if any, oadncone :- 

Flowers '3 iu. long ; fruit '15 to '2 in. in diam. ; 
mouth of calyx-tube Qtoothed ; petals broadly 
oblong, blunt; stamen6 blunt, not appendicnlate 
a t  the apex ... ... ... ... 7. D. celebica. 
Flowem '5 in. long; fruit '2 to '26 in. in diam. ; 
month of oalyx-tube troncate not toothed: 
petale ovate, acute ; stamens narro\ved to the 
appendicnlate apex ... ... ... 8. D. i~~teri~ietlia. 

Panicles with persistent, oblong braoh :- 
Young branohea a t  first rusty stellate-hail~,  . 
finally glabrous; bmohea of pnniole divwi- 
cating, lax ... ... ... ... 9. D, anomala. 
Young bmuches with pernietent, pale, adpreesed, 
stellate hairs; bnrnohes of panicle short, 

... ooudeneed ... ... ... 10. D. Scorteehinii. 

1. DrssoCHaGTA ANNULATI ,  Hook. fil. ex Triana in Trans. Linn. 
soo. XXVIII, 83. A stmllg climber ; youtlg branches, petioles, under 
Burfaces of leaves aud it~florescence covered with dense, ru~tty, deciduone 
stellate tomonturn, the nodes thickened and sligl~tly annulate. Leave8 
col~~ceous, ovate-oblong, colSdah at the bsse, the apices shortly and 

nbi*nptly acuminate, Upper surfnce a t  epcr~sely stellate-hail-y, 
glabrous, t l ~ e  nerves and reticulations bold ; length 2.5 to 

3.5 in. ; treadll 1 to 1'8 in. ; petiole '2 to .5 in. Panicle solitary kl-- 
&I, muck longer than tbe leaves, lax, the branches d ivar i~a t io~ ,  
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cymose, 1- to '3-flolered ; bracts small, cadncons. Flowers 1.5 in. long 
(including the stamens), pedicels much shorter than themselves. 
Calyx-ttrbe narrowly mmpannlnte or funnel-shaped, the moutl~ widened 
and with 4 blunt, triangular teeth, densely stellate-hairy outside. Petals 
obovate-oblong, blunt, reflexed. 8tar1aens 8 ;  curved, elongate-lineal; 
acnminate, with two bristle-like appendages at  the base in front, Inti* 
ninte behind. Frrrit ellipsoid, succulent, crowned by the enlarged teeth 
of the calyx-tube. C. B. Clarke in Hook. 61. F1. Br. Ind. 11, 643; 
Cop. in DC. Mon. Phan. VIT, 667. Melastosia hactentuva, Wall. Cat. 
4044 (in part). 

SENAHO; Wattich 4044; Qrifith (K.D.) 2268; Muingay (K.D.) 
788 ; Ctrrlw 740. MALACCA ; WnlNch. SIN~APORE ; Httllet 213 ; Ridley 
6187. JOHOBE ; King's Oolkctor 224. PEBAK ; ~cmtecl i ini  235. DISTBIB. 
Borneo. 

2. D I S S ~ E T A  PUNCTCLATA, Hook. fil. ex Triann in Linn. Tmns. 
XXVIIT, 83. Young bmches thickened but not mnulate, clothed like 
the petioles, under snrfclces of the leaves and the inflorescence with 
minute, rnsty scales. Lenves coriaceous, oblong-ovnte, the bwe rounded 
and not cordate, the apex acute or very shortly acuminate ; 5-nerved, 
the marginal nerve8 very slender ; upper surface glabrous ; length 3 to 
4.5 in. ; breadth -75 to 1.75 in. ; petiole .25 to '4 in. Panicles solitary, 
brminal, several times longer than the leaves, the branches and 
branchlets short and the latter cymosely few-flowered, bracts small, 
linear, decidoous. F l w s  -75 in. long (including the stamens), on 
pedicels shorter than themselves. Calyx-ttche infundibnliform, the 
mouth with a broad, everted, wavy, obscurely toothed edge, deciduonsly 
scaly. Petals 4, ovate, sub-acute, glabrous. Anthers 8, equal, curved, 
cylindric, attenuated to the 1-pored apex, the baee with two long, 
gonioulate, npward-curving, narrow, flattish appendages. Fruit succu- 
lent, urceolate, slightly warted, sub-glabrous, crowned by the slightly 
enlarged mouth of the calyx, -4 in. long. C. B. Clarke in Hook. 61. F1. 
Br. Ind. 11, 543 ; Cop.  in DC. Mon. Phnn. VII, 555. 

MAMCCA; Qw$th (K.D.) 2291 ! Maingay 789. SINGAPORE ; Ridlerj 
8918, 4803. SELANOORE; Ridley 2015. JOHOBE; Bidley am, 2106. 
P E N A N ~  ; Walker, elc. 

3. DISSOCHETA HrrtsuTA, Hook. fil. ex Triana Trans. Linn. Soc. 
XXVIII, 83. A strong creeper with slender branches only slightly 
thickened at the nodes ; all parts except the upper surfaces of the leaves 
and the petals densely clothed with deciduous, stellate hairs mixed with 
long, stiff, spreading, curved hnirs. Leaves membrnnons, lnnceolate or 
ovate-lnnceolate, 6-nerved (the lateral pair slender), tho base rounded 
and slightly cordate, the apex shortly acuminato ; nppcr snrface 
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glabrous, length 3 to 4 5  in. ; breadth 1 to 1-75 in. ; petiole '16 to '3 in. 
Pawick solitary, terminal, thickened at  the nodes, broadly pyramidal, 
mnch branched. Flowers -75 in. long. Oalyx-ttrbe longer than the 
pedioel, cylindric-tubular, the month not everted but with four linear 
elongate teeth. Petak 4, broadly lancoolate, blunt. 8ta7nens 8, e q d ,  
gll perfect, elongate and narrow, the apices mnch prolonged into a rather 
thin appendage, the baee with two delicate, filiform appendrrgea. Fruit 
ovoid-globose, orowned by the pelsistent calyx-limb, densely setose- 
Ispidote, '4 in. in diam. Cogn. in DO. Mon. Phan. VJI, 656. 

JOEORE; at  the bnee of Glnnong Panti; King's Colleotor 197 ; 
Bidlay 4185. DIETBIB. Borneo. 

4. DIS~OCEETA BRACTeATA, Blnme in Flora, 1831, 495. Young 
branches with a transverse ridge at the nodes, petioles and paniolea 
more or lew densely olothed with sub-deciduous, rusty, stellate haire, 
and the under surfaces of the leaves spnraely so. Leave8 membraaons, 
5-nerved (the marginal pmir faint), ovate-lanceolate, the baee rounded 
m d  often enbardate, the apex mate or shortly ncnminate ; upper 
surface glabrous, the lower sparsely stellate-hairy ; length 8 to 4-5 in. ; 
breadth 1.25 in. ; petiole '2 to '3 i a  Paciictes mnoh braoteate, both 
billary and terminal, the former shorter, the latter longer, than the 
leaves ; the branches few, divaricate. Flowers 1.2 in. long (including the 
atamena), in cymes at  the ends of the branchlets, each subtended by, 
and while in bud enveloped in, r memb*mous, obovate, blunt, stellate- 
pnbeeoent, more or less permanent bract about '5 in. long. CaZyz-tube 
twice as long a8 the pedicels, oylindric-campmnnlate, the month slightly 
widened and minutely 4-toothed. Petak broadly elliptio, blunt, 
glabrous. Btamm 8, much curved, long, linear, the base with two long 
fiatteqed, linear, upward-poiuting appendages. Fruit elliproid, browned 
by the rim of the calyx-tube, .6 in. long. Miq. F1. Ind. Bat. I, pt. I, 529; 
Triana in Trans. Linn. Soo. XXVIII, 84 ; C. B. Clarke in Hook. fil. F1. 
Br. Ind. XI, 543 1 Cop. in DC. Mon. Phan. VIT, 598. D. bractemu, Nand. 
in. Ann. Sa Nat. Ser. 8, XV, 76 ; Miq. F1. Ind. Ba6. J, pt. 1, 527. 
birkutomcr bracteaturn, Jmck ia Trans. Lina 800. XIV, 9 ;  Wall. Cat. 
4014, partly. 

Pmmno; Wallich, Cat. 8044; Curt& 2298. UAC~A; Haingay 
791. DIETBIB. Borneo, Haviland. 

5. DISSOCK~TA PALLIDA, Blame in Flora, 1831, 500. A shrubby 
m e p r ,  20 to 50 feet long ; young branches thickened and with inter- 
petiolar ridges a t  the nodes, spmely covered with minute stellate-hairy 
scales like the petioles, under surfaces of tho leaves and the panialea 
Leaves sub-coriaceons, 5-nerved (the laterml pair faint), elliptic-ovate 
to ovate, the base rounded and sub-wrdate, the apex shortly ooaminate 
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or acute; upper surface g l n b m s  ; length 2.5 to 5 in.; breadth 1.2 to 
2.2 in.; petiole '3 to '5 in., Panicks both axi l la~y nnd termioal, Ihe 
former shorter than the leaves or slightly exceeding them, the latter 
longer, all nrther lax, the hranchlets dira~.icating, cymose, and with a 
few shorh, linenr, deciduons bractlets. E'lowtws nearly 1 in. long (in- 
cluding the stamens). Calyx-tube oblong-campanulate or funnel-shaped, 
densely lepidote-stellate ; the mouth expanded and obscurely Ctootbed. 
Petah obovnte-oblong, blunt, glabrous. Btamens 8, usually equal (four 
sometimes shorter or obsolete) ; bnsal proceases long, linear, sob-erect. 
M t  cylindric-mmpanulate, sub-glabrous, crowned by the slightly 
enlarged limb of the calyx, .25 in. long. Blnme, Mae. Bot. I, 36 (sxcl. 
8yn. Korth.); Naudin in Ann. Sc. Nnt. Sei*. 3, XV, 69, tab. 4 fig.; 
Miq. F1. Ind. Bat. I, pt. I, 526 ; Trinna in Trans. Linn. Soo. XXVIII, 
83, tab. VII, fig. 89b ; C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 54.4 ; 
C o p .  in DC. Mon. Phan. VII, 557. Melaetomapallida, Jack in Trans. 
Linn. Soc. XIV, 12 ; DC. Prodr. 111, 150; Wall. Cat. 9049. Dissochmh 
malijolia and D. oupmba, Naud. 1.c. 76 and 77. D. astrotrich, Miq. 1.c. 
Snppl. 318. 

I n  a11 the provinces except the Nicobar and ~ n d s m a n  Islands ; 
common. 

The four atemeor which are nsmlly ehorter tlion the other are sometimes 
obrolete. 

6. DIS~OCHBTA GRACILIS, Blnme in Flora, 1831, 498. A strag- 
gling or scandent shrob; young branches slender, bluntly 4-angled, 
tihe nodes swollen and traosversely ridged, minutely scaly like Ule 
petioles, leaves and panicles. Leaves 5-nerved (the lnteral pnir slender), 
broadly lanceolate or oblong-lanceokte, rounded a t  the bnso and shortly 
aonminate a t  the apex ; length 3 to 4.5 in. ; breadth 1.5 to 1.8 in. ; 
petiole .2 to '4 in. Panicles nxillary and tqrminal, the former shorter 
than, and tlle lntter longer than the leaves, elender, spreading, lax, 
m a n y - f i o w d ;  bmote few, narrowly oblong, caducoos. Flowp-s -85 
in. long, on filiform pedicels longer than themselves. Calyx-tub 
parrowly campanulate, minutely stellate-pubescent, the month glabrow, 
sub-truncate, everted, and obscurely &toothed. Petals 4, brmdly ovate 
or sub-mbicnlar, blunt. Btanaena 8 ; fonr large, perfeot, ra t l~er  short, 
with a broad truncate %pored apex ; the four imperfect small, narrow ; 
all with two ereot, filiform flat baaal appendages. Fruit sob-globular, 
crowned by the narrow limb, almost glabrous, '1 to '15 in. in diam. 
Korthals Verh. Net. Gtesch. Dot. 237; Naud. in Ann. Sc. Nat.. Ser. 8, 
XV, 75; Miq. F1. Ind. Bat. I, pt. I, 526 ; Triana in T1-5ne. Linn. Sm. 
XXVIII,  83, tab. VII, fig. 89c; C. B. Clarke in Hook. fil. F1. Br. Ind. 
11, 544; Cogn. in DC. Mon. Phan. VII, 559. dielastma gracile, Jack 
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in Trans. Linn. Soc. XIV, 1 4  ; DC. Prodr. 111, 149. M. fallnz, Wall. 
Cat. 4080. ? dl: gluuco, Ctriff. Ic. PI. Aa. 637. M, vaacillnns, var. pallem, 
Blnme, Bijdr. 2074. 

I n  all the provinces except the Nicobar and Andaman Islanda. 
DISTRIB. J n ~ a ,  Borneo. 

7. DJSSOCHZTA CELEIIICA, Blnme, Mns. Bot. I, 30. A slender 
creeper ; young branches, petioles and under surfaces of t.he leaves, alao 
the panicles, densely clothed with rusty, scurfy, stellate tomentnm. 
Leares 3-nerved, membranons, lanceolate or oblong-lmceolate, the base 
rounded, the apex shortly acnminate ; nyper snrface glabrous except the 
stellate-pubescent midrib ; length 2.5 to 6 in. ; breadth 1 to 2 in. ; petiole 
-2 to -25 in. Panicles lateml and terminal, the former slightly longer ~ n d  
the lateral soveral times longer than the leaves, ebrnctente, the branches 
divaricnting, the ultimate branches cymose, 3-flowered. Flowera '3 in. 
long (including the stamens). Oalyz-tube oblong-cnmpannlate, slightly 
widened and 4-toothed a t  the montb, somewhat longer than the pedicel. 
Petals 4, broadly oblong, blnnt. 8tamens 4 ; anthers equal, short, blnnt 
and ~ i t h  no apical appendage, opening by 2 apical pores. Frtrit 
sub-globular, crowned by the narrow limb of the calyx, faintly &ribbed, 
sparsely pubescent or sub-glabrous, '15 to '2 in. in diam. C. B. Clarke 
in  Hook. fil. B1. Br. Ind. 11, 544; Cogn. in DC. Mon. Phan. VII, 561 ; 
Miq. F1. Ind. Bnt. I ,  pt. I, 530; Trima in Trans. Linn. Soc. XXVIIT, 83. 
D. microcarpa, Nand. in Ann. Sc. Nat. Ser. 3, XV, 72 ; Miq. 1.c. 523. 
D. bancano, Yiq. 1.c. 629. Bfelastmna fallax, Wall. Cat. 4050; ? Jnck 
in Trnns. Linn. Soc. XlV, 13. dl; rubigiwostrm, Wall. Cat. 4052, partly. 

I n  all the provinces except the Nicobar nnd Andnman Islands; 
common. DIETRIB. Bangka, Celebes, Boineo. 

VAB. contracts, King. Panicle solitary, terminal, shoit, condensed, 
not longer than the leaves. 

PBHAK ; King's Uollector 2911. 
8. Drssocrr~~A WTERMEDIA, Blnme in Flora, 1831, 493. A some- 

what alender ureeper, resembling D. cehbica in its other parts, but 
with largerflowers (.5 in. long), pointed in bud ; larger fruit (-2 to .25 in. 
in diam.); calyx-tnbo with a truncate, toothless month; ovate, aouto 
petals, and longer stamens narrowed to and appendicnlate a t  the rpex. 
Blome, Mne. Bot. I, 35, tab. V ;  Naud. in Ann. Sc. Nnt. Ser. 3, XV, 72 ; 
Jdiq. F1. Ind. Bat. I, pt. I, 5% ; Triana in Trans. Linn. Soc. XXVIII, 
88, tab. VIT, fig. 89 f. ; C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 5 4  ; 
Cogn. in DC. Mon. Phan. VII,  562. Melastoma qubiginostcm, Wall. Cat. 
4052 (in part). 

MALACCA; G&#tk (K.D.)2287; Heeljer (K.D.) 2286. PEN AN^ and 
SINGAPORE ; Watlich. PERAK ; Scortechini. DXSTR~B. Java, Borneo. 



1900.1 G. King--Materials /or a Flora of tlro Malayan Pe~iii~orrla. 55 

9. DIS~OCHETA ANOMALA, King, n. sp. A creeper 15 to 20 feet 
long ; young branches slender, slightly thickened a t  the nodea, a t  first, 
epnrsely rusty stellate-hairy, afterwards glabrons and enb-glanoous. 

I Learn ovate-oblong, the baae broadly rounded, the apex shortly, 
abruptly and bluntly acnminate, 5-nerved (the two latel*al nerves 
faint) ; upper eurface glabrous; the lower spa~xely stellate-hairy on 
the midrib and nerves, otherwise glabrous; length 3.5 to 6.5 in.; 
breadth 1.75 to 2.75 in.; petiole sparsely hispid, .2 in. long. Pa9sieles 
sxillary and terminal, the former half aa long aud the latter twioe aa 
long aa the leaves, stellate-pubescent especially a t  the thickened nodes ; 
the branches divaricate, trichotomom, lax, bracteate a t  the divisions ; 
tile braata *3 in. long, oblong, blnnt, involute, stellate-tomenhe, their 
edges ciliate. Flowers '3 in. long, in cymes of three. Calyx-tuhe shorter 
tiban tlie pedicel, narrowly campanulate, densely stellate-tomentose ; 
the mouth without teeth, trnucate, not everted. Petals glabrous, ovate, 
wuminate, forming a pointed bud. Btarnetas 4, equal and all perfect, 
snbsessile, broad, blnnt, the lateral basal appendages filamentous. E'rrcit 
broadly campanulate, crowned by the narrow calyx-limb, glabrous, '13 
in. in diam. 

PEEAK ; King's Colleatm 2258,10468. 

This plant forms a oolleoting link between the genera Anplectrtim and Diseo. 
chsta en they are deflned in this work. It agrees in externals with Anplectrum 
pallano, and has the 4 stamens of that genne, bat their anthers have the elongate 
besal pmoeeaes so well developed in Dissochieta and not at all represented in Anplec. 
trum. 

10. DI~SOCH&TA SCOBTB;CBINII, King, n. sp. Scendent ; young 
branches slender, the nodes swollen and transversely ridged, thinly 
clothed with minute, pale, stellate hairs. Leaves ovate-lanceolate, slightly 
codate a t  the broad base, the apex with a short, blnnt point; 5-nerved 
(the lateral pair small) ; npper shrface glabrone ; lower rusty in colonr 
and bearing spnrse, white, stellate hairs longer than those on the stem ; 
length 2.5 to 3-71 in. ; breadth 1.5 to 2 in.; petiole densely rusty stellate- 
tomentose, '1 in. long. Panicle aolittrry, narrow, terminal, shorter than 
the leaves, densely rusty stellate-tomentose, the branches short and 
few-flowered, bearing many oblong, blnnt or spathnlate, pale, &nerved 
almost glabrous bracts longer thau the flower-bud, the lower ones mnch 
larger. Flowerr .3 in. long, their pedicels short. Calyx-titbe narrowly 
campanulate, a t  first densely but afterwards spa~.sely stellate-tomentose ; 
the month truncate, without teeth, mared but not everted, glnbrons. 
Petak 4, glubrons, orbicular-ovate, acuminnte, forming a pointed bud. 
Stamau 4, all equal and perfect, short,, broadly ovate, the Lase with two 
long, erect, filiform appendages, the b r o d  apex with a small, pale, 
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snbauute nppendnge. .&it unknown. D, intermedin, Scort. MSS. (not 
of Blume),inHerb.prop. , 

, PBEAK ; Bcortechini 23, 84. PSNANQ ; Otrr.tie 1301. 

12. &~NPLOCTBUM, A. Gray. 

' Twining ehrnbs. Leaver suboorinoeoas, or rarely coriaceous, opposite, 
sho~t-petioled, entire, oblong, narrowed upwards, 3-5-nerved from the 
base. Rowern white, in terminal pa~iiclee eometimes leafy a t  the base. 
Galyz-tube funnel-shaped or ovoid, limb obscurely 4-lobed or trnuc#lte. 
Petals 4. Stamens 4 pe~lect, rarely 8, anthem attenuated npwards, 
opening by one pore, connective at  base sl!ortly nppendaged or subnude, 
never with two long bristles in front, rarely with a long appendnge nnd 
two small erect bristles; imperfect stamens 4, 2, or 0. Ovaty 4-celled, 
froe a t  the apex, with 4 vertical ridgee ; style simple ; ovnles mnny, 
plwent{ts exile. Berry ovoid or globose, orowned with the caljx-limb. 
seeds very many, small, faloate, obovoid ; rrrphe long, latel.al. Drsrsro. 
Species about 18, in Malaya and the Philippines. 

Stamens 4 perfect :- 
Noden of the young branches and of the lower 
pnrt of the pnnicle with conspic~oaa, stellately 
lepidote, bristly annuli ... .,. .,. 1. A. 1epidoto.setosvns. 
Nodee of tlie young brsnclles and of the panicle 
with a emall emooth annulos or faint transverse 
ridge :- 

Calyx-tube funnel-ehsped ; stamene 4, all 
perfect; yonng branahen stellate-hairy ... 4. A. gluucum. 
Calyx-tube ovoid to globular-ovoid ; atamem 
8, the antllers of 4 of them narrow and 
imperfect ; young branohen glabroua or 
nearly 80 ... ... ... 3. A. pallcno. 

Node6 not annulate ; etamene 8, the anthers of 4 
of them narrow and imperfeot ; yonng branchee 
and paniclee densely etellate-rosly ... ... 4. A. divarieatmn. 

8tamens 8 perfeot ... .,. ... 6. A. anonialum. 

I. ANPLEC~RUN LEPIDOTO-~ETOSUY, King, n. sp. Young branclles 
slender, oonspicuonsly annnlah a t  the nodes, upalrrely clothed with 
coarse, spreading haire with thickened points, the very youngest also 
wit11 deciduous, stellate haire. Leoves oblong-lanceolate, 5-nerved ; 
%he base ronnded and minutely cordate, the apex shortly candab-MU- 
m i n ~ t e  ; both s n ~ l w e s  glabrous except for e fow coarse hail3 near the. 
petiole; the lower shining and pale when dry ;  length 9.5 to 6 in.; 
breadth 1.1 to 1.8 in. ; petiole very short, attached to the cup-shaped, 
densely rufow stellate-tomentose node and like it with ecattered 
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bristle-hairs. Panicle terminal, solitary, ehorter than the leaves, evelay- 
whew densely rusty-tomellhe with long briatles intermixed, annulate 
at the baaes of the sllort, spreading, few-flowered branol~es. Clalp-tub 

7 oylindrio; tho month undulate-trunoate, obecarely toothed, ita ontar 
ourfaoe stellate-lepidote with a few long bristles near the month. 
Pot& 4, ovate, g l a b ~ ~ n e .  Btantsns 8 (4 large and 4 small) ; the large 
broad, and with a short, grooved ridge on the beok near the h e ,  
blunt; the 4 small linear, very acaminate. Claprule ovoid-globalor, 
trunoate, nearly glabrous, *15 in. in diem. 

PERAK ; Bmrttvhini 2106. 
2. ANPLEOTRUX OLAUCUII, Triana in Trsns. Linn. 800. XXVIII, 

84 (erc2uding mtffih of the u~taonymy). Scandent, to 20 or 30 feet; 
young branches 4-grooved, stellate-hairy like the petiole8 and main 
nerves of the leaves and the infl01-escenoe, the nodm inconspiouonely 
annulate or traneversely ridged. Leaves oblong-lanoeolate, rounded or 
sligl~tly narrowed to the often slightly oo~date base, the apex ehortly 
aonminate or aoute, boldly 3-nerved; both surfaces glabrous exoepf 
for some scattered, stellate hairs ; length 3 to 5 in. ; breadth 1 to 2 in. ; 
petiole -5 to '26 in. Paniole large, tertaiual, solitary, several times 
larger t11n11 the leaves, pyramidal, its branches divarioab, xneny- 
flowered. Flowsta droopiug, 4 or -5 in. long (inolading the etameno). 
aulya-tube funnel-shaped, sub-glabrous; the month tmnuatie, not 
toothed, everted with age. Petula orate-lanceolate with truncate bases, 
the apex aonminate. Btanaem 4; anther8 muoh cul.ved, all perfeot, 
their h e s  not lobed but with a corrugated membranous process in 
front. Ovary prominently 4-winged. Fruit truncate, sub-globular, 
glabrous, '2 in. long (when dry). C. B.: Clarke in Hook. fil. F1. Br. 
Ind. 11, 545 ; Cogn. in DC. Mon. Phan. VII,  566. A. cyarrocarpum, 
Knm in Jonrn., As. Soc., 1877, pt. 2, p. 78 (not of Triana). Melatoma 

b glauca, Jaok in Trans. Linn. 800. XIV, 15;  DC. Prodr., 151. 
Af. cerntrum, Wall. Cat. 4055 (not of Roxb.). Oubsokia tetrandra, Eloxb. 
F1. Ind. IT, 22L. Diusoclr~ta glactca, Blnme in  Flora, 1831, p. 501. 
D. qmliafa, Nand. in Ann. Sc. Nat. Ser. 3, XV, 69, t. 4, fig. 1. . 

In all the plwvincee, common. T)IS~EIB.  Sumatra, Java, Borneo. 
3. ANPLECTRUM PALLEYS, Blume, Mus. BOB I, 38. &andent, to QQ 

or 40 feet; young branches tereb, glabrous or minutely puberaloas, 
eapeoially nesr the slightly thickened and trausveraely ridged nodes, 
m o d .  Leuver oblong, the baee rounded, t.he apex abruptly, blnntly and 
shortly sub-caudate-acnminate, 5-nerved (the margiual pair slender), 
the edgre (when dry) slightly recurved; upper surface glabrous, the 
lower  miuntely and soantily stellate-pubernlone ; length 1.5 to 4-6 in., 
h a d t h  -5 to 1.5 in.; petiole '1 to .2 in. Panicles axillary (about M 

I 

I 
J. 11. 8 
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long as the leaves) and terminal (much longer than the leaves), slender, 
spreading, lax, lather few-flowered, with a small, blunt, oblong, deciduous 
bract under each branch, finely ~ufons stellate-pubescent. Fhoers 
about -4 in. long (including the stsmens). Calyz-tube ovoid to 
globular-ovoid, densely mfone-pubernlous when young, glabrous when 
old, the mouth sligl~tly expanded and with very small teeth. Petala 
ovate, acute, giabrous. Anthers ; the four large much curved atid sub- 
acute ; the rndiment.al*y linear, acuminate. Capsule globose-obovoid, 
glabrona, -15 in. in dinm. Nand. in Ann. 6c. Nat. Ser. 3, XV, 303; 
Triana in Trans. Linn. Soc. XXVIII, 303 ; C. B. Clarke in Hook. 61. 
F1. Br. Ind. IT, 545 ; Cogn, in TIC. Mon. Phau. VII, 564. Melastoma 
petiobre, Wall. Cat. 4053. 

In all the provinces except the Andaman and Nicobar Islands ; 
not uncommon. Drs~nle. Gumatra, Borneo. 

4. ANPLECTRUM DIVARICATUM, Triana in Trans. Linn. Soc. XXFIII,  
84 (in part), tab. VIT, fig. Wb. Scandent, to 20 or 30 feet; jonng 
branches obscurely qnadl~~ngula~., and like the petioles, nerves of the 
leaves on both surfaces, nnd the inflorescence, densely covered with 
tawny, stellate scales, not annulate a t  the nodes. Leaaea lmceolate, 
mute or sub-acute, the base minutely cordate, 5-nerved, the marginal 
pair slender; both surfaces, but especially the lower, with glandular- 
pnnctate scnles between the nerves and veins; length 2 to 3 in.; 
breadth 4 to 1.1 in. ; petiole '15 to '25 in. Panicle solitary, terminal, 
pyramidal, several times aa long as the leaves, the branchlets divaricate, 
each with two ovate-lanceolate, ciliate, fnrfuraceous, deciduons bracts a t  
its base and three flowers in a cyme at the apex. Plowere 4 in. long, 
on short pedibls. Petale oblong, acute. Calyx-tube narrowly obovoid, 
cnmpanulrte, truncate, densely fnrluraoeous stellate-tomentose. AntLrs 
8 ;  the 4 lnrge thick and much curved, obtuse ; the smaller n m w .  
Capnub globose-obovoid, with a narrow, everted rim, length .15 to .2 
in. C. B. Clalke iu  Hook. fl. F1. Br. Ind. 11, 546 ; Cop .  in DC. Mon. 
Phau. VIJ, 867. YeZuutoma divaricatrrm, Willd. Spec. PI. IT, 596; DC. 
Prodr. .III, 160. dl. pobyantlwn, Benth. in Wall. Cat. 4061. Dirso- 
chmta ditlaricata and D. pqericarpa, Nand. Ann. Sc. Nat. Ser. 3, XV, 
70 and 71. D. anceps, Nand. 1.c. 70. D. palembanica, Miq. FI. Ind. 
Bat. Suppl. 317. 

MALACCA; Grifith (K.D.) 2288/1: Maisgay (K.D.) 794: Ha~r.ey. 
PENANG ; Wallich 4051. PEBAK ; King's Collectm 369. DISTUIB. Java, 
Borneo, Sumatra. 

5. ANPLECTBUM ANOYALUM, King and Stapf, n. ep. A woody 
creepor, 20 to 100 feet long ; young blanches as thick as a wheat-straw, 
terete, oovered with stellate, rusty scul-f. Leaves coriaceoue, obovate or 
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, oblong, blunt, much narrowed to the base, 3-nerved, glabrous on the 

npper, rusty stellate-hdry on the lower surface like the petioles and 
inflorescences ; length 1 to 1.5 in. ; breadth .6 to '9 in. ; petiole .2 in. 

5 Panic2e-u terminal, sometimes leafy, 8 to 6 in. long, lax, the branches 
in pairs, divaricate, many-flowered, minutely bracteolate a t  the divisions. 
Flowers 3 5  in. long, the pedicele somewhat longer. Petah oblong, 
obtuse, waxy, reflexed, pale greenish-white. atamem 8, equal ; anthel s 
inflexed in aestivation, lanceolate-subnlate, the base of the lobes produced 
into an elongated halbert-shaped process with two erect subulato 
processes a t  its broad upper end. Fruit (not quite ripe) ovoid-globose, 
greenish-yellow, '2 in. in diam. 

PESAK ; King's Oollectw 5779, 10857. 

This plant differa from Anple&mm, the genus hsa hitherto been limited, in 
having 8 anthem, egoh of which h a  a very much produced halbert-shaped banal 
prom- from whioh two erect hair-like appendages origiuate at  the upper or broad 
end. The p111nt agrees better with Anplectrum than with any other Melustonrclceoue 
genus, but it might poseibly be better treated as the baais of a new one. 

Branching shrubs, erect or scandent. Leares opposite or whol.led, 
rarely alternate, entire, often fleshy, mostly glabrous, nsnally longitndi- 
nally 3-9-nerved. F'lonaers in terminal panicles or lateral cymes, white 
or m e ,  with or without bracts, 4- or 5-, rarely 6-meroue. Cnlyx-tube 
ovoid or cylindric, limb truncate or obscurely toothed. Btarn,etls twice 
aa many as the  petals, equal or nearly equal (rarely unequal) ; ant.hers 
opening at the top by one pore ; connective not (or very shortly) pro- 
duced nt the bese bnt havidg two tubercles in front and a spur behind. 
b a y  inferior, &&celled, usually glabrou~ a t  the apex ; style filiform ; 
o d e s  very many, p l a c ~ n h s  exile. Beny orowned by the limb of the 
CRIP. &ds very many, ovoid or subfalcate, raphe often thickened a d  
excurrent.-DIETBIB. Species about 100 ; mainly in Malaya, East 
Bengal nnd Ceylon; a few in the Fiji Archipelago and in the East 
African islands. 

mowera C m e r o ~  :- 
Leavetl alternate ... ... ... ... I. X sccmdetae. 

... Lava in whorb (large) ... ... 2. ht. apecioaa. 
Isam opposite :- 

Flowem in terminal paniclee, anthers dimimilar ... 3. dl. heteranthsra. 
Flowers in lateral peniclea, anthers similar :- 

Anther-celb with tubercles s t  their haaes in front, 
and e short .par from the connective behind :- 

Flowers 1 in. long ... . . , ... 4. Y. rvnu~ta. 
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Plowm adder '6 in. 1wg + ... Leaven petiolate ,,. .,. 6. 1I. Haaarltii. ... Leaves sereile ., . ... 6. M. Ecortechinii. 
Anther-cells with tnberoles at the base in front, 
bnt no spur from the oonneotive behind ... 7. Af. Mainqali. 

Flowern 6-merone :- 
h m n  in whorl~ :- 

Leaves elliptio or obooste, blunt, 1 to F76 in. long, ... fruit '16 in. in d i m .  ... ... 8. 1I. Clarkei. 
Leaven oblsnceolate or narrowly obovete, acnminste, 
8 to 5 in. long ; fmit '4 in. in diam. ... ... 9. M. craesinercicl. 
Leaven elliptio-mtnnd, blnnt, 2'5 to 6'5 in. long; 
fruit '36 in. in diam. ... ... ... 10. M. parakenab. 

1. MBDIKILLA SCAHDEI?~, King, n. sp. A climber, 15 to 80 feet long, 
rooting and adhering to trees ; the stems rougl~, M thick M a swan's 
quill. Learn alternate, glrrbrone, long-petioled, enbcoriaceons, elliptic 
or ovate-oblong, shortly aonminate, the base cuneate; nerves 6 to 7, 
mostly from the midrib a h v e  its base; length 4.6 to 9 in. ; breadth 
2.5 to 6 in. ; petioles 1.5 to 7 in. Flowers '4 in. long, in d e ~ ~ s e  fascicles 
in the axils of fallen leaves, on rusty-pubernlous, minutely bi-acteolate 
pedicels. Unlyz-tube narrowly aampnnulate; the limb very slightly 
expanded, truncate, very ob&nrely tootbed. Petals 4, oveteoblong, 
gonte. Stanzena 8 ; a n t h a  l~errowly elliptic, with a loug apioal 1-pored 
beak ; aud a t  the base a short, broad, blnnt process from the connective 
behind, the lobe8 of the' anthers slightly produced in front and miuately 
tubarcdate. 

PEUAK ; Scortechini 86 and 150 ; King': Uollector 1814. 
- Thh ~ m b l w  M, altsrnifdia, Blnme, bub han mnoh rho* spur from the 
ymnootire at the bare of the anthem. It  hae elm lnrger leaves d mom nnmemar 
flowern in tbe faeoicles. 

8. MBDINILLA SPEarasA, Blume in Flora, 1881, p. 515. A glabrous 
ahrnb or small tree, not epiphytal ; young branches as thick 8s tbe little 
i q m ,  3- ar Qaaqled; the bark shiaiag, pale when dry, bearing a t  the 
d e a  nnmeronr shut, Lubulah brietles '6 in. long. hare8 large, mb 
coriaceons, in whorls of 3 (rarely of 4) or in paira, saasile, or very 
shortly petiolete, oblanceolate or obovate-oblong, sometimes elliptiq 
acute, the base cspeate, nerves 7 to 9 mostly from the midrib above Its 
base, all except the lowest pair bold, the veins slender ; length 6 to12 in. ; 
breadth 2.75 to 5 in. Panicles lateral and terminal, 4 ta 8 or e m  11 
in. long, on pednnelea equal1 y long, many-flowered ; the brcsncbss with 
a whorl of small reflexed bracts a t  their bases ; whorled, s p m d n g ,  
minutely bracteolate a t  the divisions. Calyx-tube cnpul~r, sligl~tly con- 
stricted below the narrow, minutely 4-toothed limb. Petale 4, ovate- 
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. c m k  Jhit ovoid, -8 in. in diarn. Bot. Mag. t. MI ; Morren in Ada. 
Baa Hart. Cfand. V, aS1; Nand. in Ann. 80. Nat. Ser. 3, XV, 291 ; Miq. 
F1. Ind. Bat. I, pt. I, p. 540; Triana in Linn. Tmnr. XXVIII, 87 ; 
C. B. Clarke in Hook. 61. F1. Br. Ind. IT, 549. Melaetoma esitnitim, 
Blume Bijdr. (not of Jsck). Melastoma rpecionrm, Reinw, ex Blume, 
in Flora, 183J, 516. 

MAUCCA ; Maingay (Kew Distrib.) 798. PPNANO ; Ht~llelt 208 ; 
Curtis 874 ; liing'r Collector 1595. PEBAK ; Wray 3el8 ; King'r Oolleetor 
!MS. D I S T ~ B .  Molnccse, Java, 8nmatm. 

3. MCDIHILLA H B T B J U ~ H I R A ,  King, xt. sp. Epipphl and terrw- 
trial; branohea slender, smooth, reddish when freeb, drying dark 
purplish-brown. Leaom of the pairs eomewh~t nneqnal, ovate-lafioeolate 
to lanoeoU, acuminate, the base slightly narrowed, glabrous, 8-nened ; 
kngth 2.5 b 6.25 in. ; breadth 1 to 1.8 in.; petiole8 '3 to '8 in. Paraieler 
terminal on the branches, hdf w long aa the leaves, corymboaelg 
aymoee, 6- or &flowered, ntinately braohlate. Flowurr '75 in. long, 
th& pedicels mach shorter. CaZyr-tubs cylindric, the month wide and 
with 4 broad, shallow teeth. Pelalr 4, ovate-lanceolate, shortly acnmi- 
xiate. Stamens 8 ;  ,anthers unequal, the larger four twice as long an 
the shorter four, all onrved, mach acutninate and with two tubercles 
at the base in front,, the shorter 4 with a ehort epnr on the -nective 
hhind, the larger with no spur. .Fruit globulat-omid, crowned by the 
wide calyx-limb, -35 in. in dinm. 

PEBAK ; 8oortachisi 341 ; King'r CoZkdm, 3291,8644, 6301,6904 ; 
Wrry 307 ; a t  elevations of irom 3000 to 4600 feet. 

Thh resembles M. Horsfieldii, Miq.,-a epeafes from Java and Borneo--which 
bmwer haa 5-memus flowem, oborate petals and leaves of thinner texture. 
Aooording to Smrtechini the petals are waxy white thgad with red and the &mens 
am p11m. 

PAIL lati/olia. Leaves broadly elliptic, shortly acuminate, the baso 
cuneate, 2.5 to 3.75 in. long and 1.5 to 2 in. brosd. 

PEBAK; King's Colkctor 8317; Wray 268. 
4. MC~XNILLA VENUBTA, Xing, n. sp. Epiphytal, 2 to 4 feet long, 

glahas; brancLee stout, with large, ecattered tubercles, glrbrolre. 
Leow large, opposite, thinly coriaceona, sessile, elliptic, shortly acnmi- 
nab, narrowed to the base, boldly !&nerved above the baae with often 
a hint, small, basal, marginal pair ; length 6 to 9 in. ; breadth 275  to 
4 in. Oyiner mnch sllorter than t l ~ e  leaves, laxly umbellate, axillary 
or from the arils of fallen leaves, about 6-flowered; the pediceh 
slender, bibnroteolate at  the base. f i v e r s  noarly 1 in .  long. Calyx. 
hrbe campanalate, '35 io. long, with I\, narrow, obscurely 4-toothed limb. 
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Pelab 4, broadly ovate, acute. Stanletis 8; anthers eqnal, linear-lanceo- 
late, much acuminate, cnrved, tho tubercles a t  the front of the b e  
as long as the posterior basal spur from the connective. Rvlit 
unknown. 

PEBAK ; King's Colbctor 2390. 
5. ~ ~ E D ~ N ~ L L A  HASSEL~~II, Blnme in Flo~.a, 1831, p. 513. Epipl~ytal 

on trees, 3 or 4 feet high ; brnncl~es slender, terete, pale, more or less 
prominently warted (the warts black). Zeavecr opposite, coriaceoue, 
oblong-lanceolnte, acnminate, narrowed to the rounded base, 3-nerved, 
with sometimes a hint,  additional lateral pair ; length 4.5 to 5.6 in. ; 
breadth 1.25 to 1-15 in ; petioles 115 to -35 in. Cymes axillary or from 
the nxils of fallen leaves, less than half as long as the leaves, (more than 
llalf as long in VAB. Qriflthii), broader than long; the branches divari- 
cate, 8-12-dowered, minutely b~xteolate .  Flowers '35 in. long. Calyx- 
tube can~pannlate-cylindric, somewhat constricted below the minutely 
4-toothed mouth. Petals 4, obovate-oblong. &'tamens 6, eqnal; the 
suthere linear-oblong, somewhat curved, the base with two short, blnck, 
couical protuberances in front and a similar one behind. R'ruit globular, 
trnncate, '2 to '25 in. in diam. Miq. F1. Ind. I, pt. I, 542 ; C. B. 
Clarke in Hook. 61. F1. Br. Ind. 11, 547; Cogn. i n  DC. Mon. Phan. VII, 
686. Melastoma laurifolium in Wall. Cat. 44384 (not of Blnme). 
Medii~illa massafolia, Triana in Traps. Linn. Soc. XXVIII, 86 ( in  
part). 

MALACCA; Uri$th (Kew Dietrib.) 2282; Maingay (Kern Distrib.) 
797, Wallich 4084. PERAK ; very common. SIX~APORE ; Anderson. 
SUNGEI UJONG ; Bidley 2205, SELANGOBE ; OurtiS 2334 ; 12idly 286. 
PANGKOBE ; CurtiS 1642. 

DISTRIB. Java, Sumatra. 
VAR. Urifithii, C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 547. 

Cyyoneo mnch branched, more than half as long as the leaves, many- 
flowered. 

MALACCA ; Ug.i#ith (Kew Distrib.) 2282. 
6. MEDINILLA ~CORTPCHINII,  King, n. sp. Epiphytal, 3 or 4 feet 

high; stems ee thick as a goose-quill, the bark brown (when dry), 
sparsely vemcellate. Leaves opposite, coriaceous, glabrous, sessile, 
stem-claeping, oblong-ovate to oblong, ehortly acuminate, the bnae 
sub-cordate, 3-nerved, with occaeionally a faint pair a t  the margin; 
length 4.6 to 6.6 in. ; breadth 1.5 to 2.75 in. Panicles cymose, axillary, 
rather shorter than the leaves, very lax, spreading; the branches 
slender, minutely bracteolate at the divarications ; the branohleta 
compressed, sometimes 2-winged. Flowers nearly -4 ill. long, on pedicel8 
os long as themselves. Calptube campanalate, the month not mnch 
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' expanded, obscurely &toothed. Petals 4, oblong, aonte, reflexed. 
Stanzas 8 ;  anthers curved, linear-lanceolate, with a sljort 1-pored 
apioal procoss ; the base with a short, sharp, downwnl-d-pointing spur 

+ from the conneclive; the bases of tile anther-cells each with a linear, 
curved, small tubercle as long aa the spur, and like it dark in co!onr 
when dry. Flvrit ovoid-globular, '2 in. in diam. 

PERAK; Scortechitii 807, 478, 622; Curtis 1297 ; Wray 391, 1739; 
King's Collector 4188. 

The usarest ally of this is M, jut-anenme, BI. 

7. MEDINILLA M~INOAYI, C. B. Clarke in Hook. 61. F1. Br. Ind. 11, 
549. A mal l  epiphyte with slender, tel-ete, pale, smooth branches. 
Leaves opposite, thinly coriaceous, obovate, wit11 rounded apices and 
=nneate basee, obscurely 3-nerved, the lower sudace rather paler that  the 
upper when dry ; length '85 to 1.23 in. ; breadth05 to .75 in. ; pet,iole .05 
to -2 i r .  O y m ~ s  much shorter than the leaves, with short, divaricate, 
broadly bracteolate branches, few-flowered. Flowers -25 in. long, their 
pedicels allortar. Calyx-tube narrowly campanulate, with a slightly 
expanded, minutely 4-toothed limb. Petals 4, lanceolate, spa~.sely 
s tr ig~se outside. Stamem 8 ; anthers lanceolate, without protnberenoes 
a t  the base in front, but with a short spur behind. Fruit unknown. 
C q n .  in. DC. Mon. Phnn. VII, 588. 

B~ALACCA ; Maillgay (Kew Distrib.) 806, 807. PERAK ; Wray 3781. 
SINQAPORE ; Ridley 1659,2018. PAHANG ; Ridky 2663. 

8. MPDIUILLA CLARKE~, King, n. sp. A small epiphyte; p a n g  
branches with dark, rongh, tuberclcd bark. Leuves in whorls of tIll.ee 
or four, broadly elliptic to obovate, blunt or subacnte, the base cnneate ; 
the upper surface ~ugnlose and green when dry, the lower pale-brown ; 
length 1 to 2-75 in., breadth '75 to 1'8 in. ; petiole -4 to '8 in., pubern- 
lon~.  Cy111es about as long as the leaves or slightly loner ,  flVom tile 
axiIs of fallen leares, on slender pedicel8 from .5 to .75 in. long, the 
brnnclles whorled, spreading, minutely bracteolnte at  the divisions ; 
pcdicel~ slender. Flolrsrs 20 to 30, '3 in. in length. Oulyx-tube cupnlnr, 
the month truncate and usually obscurely toothed, sometimes distinctly 
6-toothed. Petals 5, broadly ovate to rotund, bluut. Stamens 10; 
antl~ers linear-lanceolnte; the bnae with two emall tubercles in front, 
and a small spur behind. K a i t  globular-truncate, -18 in. in 
M. rosea, C. B. Clarke in Hook. fil. P1. BI.. Ind. 11,547 (not of Gaudichrrd). 

MALACCA ; Grifith (Kern Distrib.) 2283 ; Haingay (Kew Dietrib.) 
796 ; stoliczka in Herb. Calc. PERAK ; Scortechini 243 ; Wray 206, 412, 
3831, 4084; Kirlg's Collector 7333 ; at  elevations of from 3000 to 5000 
feet. 
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Y. rorea, Gaud., to whloh tblr plant lm been refwed in the FIorn ol Britirh 
Inah, is a tetinmerous speoios from the Marianne Idnnds. I t  h ~ ,  morever, krper 
flowers than this and larger, more mute leaves. This plant varies in the eim of 
its leaves: speoimoncl collected at  the highest elevations having the largest leaves. 
The structure of the flowers is, however, uniform. 

9. MLDINILLA CRASSINERVIA, Blume in Florn, 1831, 510. Branches 
with pale bark, the alder terete, the youngest striate wheu dry. 
Lentm in whorls of 3, coriaoeons, broadly oblanceolate, or narrowly 
obovnts, shol-tly and abruptly acuminate, much narrowed to the baae, 
%nerved from a little above the base, oocaeionnlly with two short 
lab~.sl fniut nerver from the r e v  base ; lengtlt 3 to 5 in. ; breadth 1.5 
t . ~  3 in. ; petiole -35 to '75 in. Irlowercr in ehort fascialee on the stem 
below the leaves, in few-flowered pedunculate cyrues, mixed with a 
fow solitary, on pediceln '5 in. long. Calya-tube ovoid-cemplmolate, the 
mouth truncate aud almost entire. Btametu 10, suleqnal ; the basal 
~n te r io r  processeo brad and about as long as t l ~ e  filiform posterior spur. 
Fruit globose with a cyli~~drio trnllcate moutb, '4 in. acroes. Blume 
Rumphia 1, 15 ; Miq. F1. Ind. Bat. I, pt. I, 5415 ; Cogn. in DC. Mon. 
Pl~nn.  VII, 574. J f .  macrocarpa, Clarko (not of Blume) in Hook. 61. 
F1. Dr. Ind. 11, 547. 

SINGAPORE ; Bidley 1637. PENANQ ; Crrrtis 2.225. PRRAK ; Wmy 
1821. MALACCA ; Mailyay (Kew Distrib.) 799. D~BTRIB.  Borneo. 

R u e  M. mamarpa, Bl., Ir represented in the Kew Herbarium by a single 
specimen aollected by Blome in the Molncoaa The flowen on it Irave, M deroribed 
by the aothor of the epeaies, an irregularly toothed onlyx-limb. The plant now 
deroribed differs in llaving an almost entire trnnonte limb, nnd I follow Cogniaax in 
referllng it to M. crcrassinervia, B1. In  the Flora of British India it is, however, 
referred to M. mmocarlpa, B1. 

10. MEPINILLA PIIRAKENSIS, King, n. sp. Epipbytal; branohes 
telsete, glabrou~, tubercled. Leaves in whorls of 3 or 4, coliaceous, 
el\iptic-rot~nd, blunt, the bnse rounded and ~ ~ a n o w l y  cordate, glabrous ; 

the lnteral pair of nerves faint ; l e ~ ~ g t h  2.5 to 5.5 in. ; breadth 
1.75 to 3.75 in. ; petioles .6 to 1.2 in. Paraicles cymose, on rather long 
peduncles from the axil8 of fallen leaves, shorter than the leaves, 
lax, 12- to 20-flowered ; branches spreading, whorled, 24-cl~otomone. 
E l m e r 8  '5 in. long, their pedicels '38 in. Calyx-tube cnpular ; the limb 
but little expanded, cut into 5 shallow, broad teeth. Pefals 5, oblong. 
A,,thal 10, curved, with 2 yellow tubercles a t  the bnse in  frout and a 
short spur behind from the connective. E'ruit -35 in. in diam. ; t l ~ e  
weds oblong, obtuse, with an excurrent tail, the testa pitted. 

PERAK ; Scwtechini 410 ; T r a y .  
Colleoted only by the late Father Scorteahini and Mr. Wrny. Aocording to the 

field-note of the former, the petale and anthem are white sea the frpit blaeipb- 
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carnation. The nearest ally of this ia M. montaontatla, Cop.-a New Guinea npeoies- 
whioh hae however, longer Bowem, a wider oalyx-tube, more rlender bmnohw whioh 
are moreover rmooth. and nnrrowor leaves narrowed at the bane. 

14. POGONANTEEI~A, Blnme. 

8hmbs ; branches round, minutely scaly. Leaves opposite, petioled, 
oblong or ovate, entire, glabi.ons, 3-nerved. Flowern small, pnlverulent, 
in mall, terminal panicles having opposite, cymoee branches. Ocslyx- 
tube narrowly campanulate, eubquadrangnlar ; limb 4-toothed. Petah 
4, oblong-lanceolate. Stamens 8, equal ; anthem oblong, aonte, opening 
by a terminal pore, not produced at the base ; connective at the base 
beardad behind with a tnft of haire, not spurred. Ovary half-inferior, 
Qcelled, with a tnft of hairs at  the apex; style filiform; ovules very 
many, placentas arile. Bm+y small, globose, 4-oelled, orowned with 
the calyx-limb. Seeds very many, obovoid-oblong, smooth. DIBTRIB. 
Species 2 ; Malayan. 

POCIONANTEERA PULVERUl,ItNTA, Blnme in Flora, 1831, 521. An 
epiphytic shrub, all p a h  (but especially the calyx-tube) bearing 
p l e  yellow scales ; the stems sparsely lenticellate. Lenvea rather 
fleshy, ovate-oblong to oblong-lanceolate, acute or shortly aouminate, 
the base more or lem narrowed and bitnbercnlate, S-5-nerved; the 
margins obscurely menate and slightly reflexed ; upper surface glabrous, 
the lower paler and minutely pulvernlent ; length 3 to 6.5 in. ; breadth 
1.75 to 8 in. ; petiole -25 to .6 in., stout. Panich terminal, 2 to 3 in. 

I lotig and equally broad, cymoee, the branches spreading. Oalyx-tube 

eub-cylindric, oonstrioted below the expanded 4-toothed month, very 
scaly. Petals 4, oblong, densely scnly externally. 8tametur 8 ; anthem 
lanoeolate, the oonnective with a tuft of hairs at  the bwe behind. Fruit 
pisiform, -15 in. in diam. Kortb. Verh. Nat. Oesch. Bot. t. 65; Oriff. . 
Notnl. IV. 678; Miq. F1. Ind. Bat. I, pt. I ,  553; Triana in Trans. Linn. 
Soc. XXVIII, 89;  U. B. Clarke in Hook. fil. $1. Br. Ind. 11, 550; 
Cogn. in DC. Mon. Phan. VII, 610. P. rejlem, Blnme in Flora, 1831, 
521 ; Mu. Bot. Lngd. Bat. I, 24r; Nand. Ann. So. Nat. Ser. 3, XV, 
303, tab. 15, fig. 1 ; Triana 1.0. 89 ; Beocari Malesia, 11, 241, tab. LIX, 
4-5. P. sqwmulnta, Kortb. (ex Blume) Mus. Bot. 1, 24. Mekretoma 
rejhu, Reinw. ined. (ex Blnme in Flom, 1831, 521). M. rub&&, 
Jack in Trans. Linn. Soc. XIV, 19 ; Wall. Cat. 4086. M. pulverukmta, 
Jack in Trans. Linn. Soc. XIV, 19; DC. Prodr. 111, 149 ; Blame 
in Bijdr., 1072. 

SINGAPORE ; PERAK ; MALACCA ; PENANG ; common. DISTRIB. Java, 
Sumatra, Borneo. 

J. n. 9 
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I haw followed Mr. Ularke in rednoiug P. mpSSa, B1. hem, m I aan find no 
kanglble ohsreater to wparsb it. P. rejkrsa in said to have white tumid petah nob 
toothed on t l~e  mnrgin, while typioel P. p d m l a r t a  u described M having red 
petale with a single tooth on eaoh margin. The union of the two speoia war 
anggested by Nandin. 

15. PAQHYCENTBIA, Blnme. 

Qlabms, offen ecendent shrubs, with cylindric or O ~ O O I U W ~ ~  N e d ,  
pulverulent branches. Leaves somewhat fleshy, oblong or ovate-lenaeo- 
late, entim or obscnrely crenulate. E ? ~ w B T ~  smdl, rose-0010~&, 
corymboee, the pedicela 2-bracteolate, 4-merona. O d p t u b e  ovoid or 
tnrbinate, the part beyond the ovary angular, constricted below the 
obeourely Otoothed rnontl~. Petale ovnte or oblong, snbaoute or aanmi- 
nab. Btameru 8, equal ; anthers linenr-01)longor snbnlate, metrate at the 
apex and minutely I-pored ; the connectivtfnot p r o d a d  at  the base, in- 
oppendicnlate in front but minutely spurred a t  the baa& O& 
adherent beyond its middle, 4-celled, i?B apex free, conio, angled; style 
filifo~m, the stigma obtme or capihte. Berry globose, crowned by the 
limb of the calyx. Seed* dimidiately obovoid, the raphe lateral, 
Drsrsr~. About 12 species, all Mulayan. 

PACHYCENTBIA TUBEBCULATA, Korth. Ver. Nat. Qeeoh. Bot. 246, t 63. 
Epiphytio; branches as thick aa a swan's quill, glabronr below bat 
with rnety sanrf near the apioea, the bark pale ; the mob besring 
woody tnbroles. Learn somewhat fleshy, nanowly elliptio-oblong, 
nubacute, narrowed at  the b w ,  the edgee entire, Snerved ; Length 
2 . 5 4 5  in. ; breadth '9-1.25 in. ; petioles ,1642 in. Panick terminal 
or axillary, pednncnlute ; the branchee epreading, cymose, 2-2.5 in. 
long end as wide. F'lolaere -25 in. long, the pediuele shorter. a+- 
t d e  campanulate, the month truncate, obacnrely 4-lobed. PBttrlo 4, 
lanoeolete. Stamens 8, eqnd, shortly spurred nt the baee behind. 
Fruit globnlar, glabrous, '15 in. in diam. Blnme, Mus. Bot. Lugd. 
Bat. I, 23; Miq. F1. Ind. Bat. I, pt. I, 652; Tliana in Liua. T-. 
XXVII, 89, tab. FII, fig. 95a. 

PERAX ; King's Oblleatw 1707, 10569 ; Wray 3422 ; 260, 
550,1961. SINGAPOBE ; Ande*eon 55. Psnrna ; Ourtis 847; HuUett 158. 
I~IBTRIB. Borneo, Bnnna (Tenwerim, Qrifith). 

16. ABTROHIA, Blnme. 

8hrubs with opposite, petioled, ovate or oblong, entire, 3-nerved 
leaves. Flower8 in terminal panicles, small, wbite or purple. oatyz- 
ttrbe oampanulate ; limb irregularly truncate or 3-£?-lobed. Pet& 4-5. 
@ t a w  8-10-12, equal ; filaments ehort, broad ; anthers shorb, obtaee, 
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opening by elite down the front, connective apnrred at the G e  or 
nntappendaged. Ouay iuferior, 2-5-celled, glabrous at  the apex ; style 
ehort, stigma mpitellate; ovules numerous, pl~centaa axile, nearly 

L basal. Capmle finally breaking up irregularly. &eds very many, 

linear, raphe excnrrenh-DI~TBIB. Species 24; in Malaya and the 
Pacific Islands. 

ASTEONIA SMILACIIOLIA, Triana in Trans. Linn. 8oc. XXVIII, 152. 
Young shook, petiolee, under snrfaaea of the yonng leaves and idor -  
eacence dons-lepidote. Leaves oblong, tapering to each end, the 
trsnsve~-se nerves stoat and distant; length 3-5-5:b in., breadth 1.5-2'5 
in. ; petiole -75-1 in. Parsiele nenally terminal, oondensed, 1-2 in. in 
diam. ; brmnohee numerous, short, the pedicels shorter than the globnlar, 
minutely 5-toothed calyx-tube. Petab d e x e d ,  obovate. Mt sub- 
globular, trnnaate a t  the apex, -25 in. in diam. C. B. Clarke in Hook. 
fil-F'l. Br. Ind. 11, 550 ; Cogn. in DC. Mon. Phan. VII, 1094. M o b  
rtomo mso'lacifolicr, Wall. Cat. 4057. 

PSNANO ; Wallick, Uurtis. ~ U C C A  ; Maingay (K.D.) 608. PEUK ; 
fkorbdhi  683; W m y  2813. 

VAR. Zepidopkyh, Scort. MSS. Arboreons ; inflorescence, l e a v ~  on 
the nuder wrface and petioles (when yonng) densely cwered with 
decidaons a&. 

PERAX ; 8oorteo;hini 1875 ; Xing's uolkctor 7270,2027. 

This variety M deecdbed by Soortwhiii ~d Knnetler ae a tree 6040 feet high, 
the typ id  form never being more than a large baeh. 

17. P T ~ A N D R A ,  Jack. 

Large shrubs 'or trees, ghbrous or minutely pnbemnt. Lea- 
~.ban-kxmam or coriureone, opposite, short-petioled or wb-seseile, entire, 
3-5-nerved. Flocoerr solitary and axillary on long. peduncles, or in 
lrxillory ur ternid,  adten very short, and clnetered aymes ; the pedioele 
often 2braoteolate. Oalyx-tube oampcmnlate or hemispheric, teeeelate, 
verrncosg or covered with more or less edpreseed, often pubernlone wales ; 
the mquth truncate, often 4-toothed. P&d8 4, ovate or oblong, blneiah 
or white. B t a m  8, equal in length, but the anthers of some of them 
aftmi impedeot, petfeot anthers broad, blunt, shortly apurred behind 
bnt never in front, delliacing by slits, the filaments stout, often genicn- 
late. oway inferior, 4celled : the apex glabrone, depreesed or fiat ; 
rtyL Worm; stigma dayate; avuler nameroue, plaoen6tre sub-basal. 
Berry subglobose or ovoid, trancate or uurmounted by the oalyx-teeth, 
d l  or smooth. Beedr onneste-ovoid, or obovoid, angular.--DISTBIB, 
Species about 12; in Malaya and tbe Philippines. 
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Calyx-tube tasselate outside, not covered with distinct ... ... ... ecslee ... ... 1. P. ccerulescens. 
adyx-tube oovered with large distinct scales :- 

Young branohen and under surface~ of lenvee 
rusty-pubeffient ; calyx-tube '2-3 in. long, covered 
with more or l e ~  spreading soalee ; teeth of calyx ... spreading, elongate, acuminate ... 2. P. echinata. 
Young branohes and under anrfuoee of leaves 
glabrone; oalyx-tube '16 in. long, i& scalea 
adpremed; teeth of calyx broadly triangular, blunt, ... reflexed ... ... ... 3. P. Grifithii. 

1. PTERNANDRA ~(EBULESCENS, Jack in Mal. Misc. 11, 61. A tree; 
young branches cylindrio with deciduous, dark-brown, glabrous bark and 
slightly thickened nodes with obscure transverse ridges. Leaver 
chartgceons or sub-coriaceous, broadly ovate, ovate-lanceolate, ovate- 
oblong or elliptic, much narrowed s t  the base, the apex shodly 
acuminate, 3-5-nerved; both surfaces glabrons; length 2.5-5 in. (10 
in. in var. 2) ; breadth 1.25-2.5 in., (to 5 in. in var. 2) petiole 'l-'2 in. 
Flowere in short, axillary, pedunculate :cymes (often several from one 
sxil), or in terminal oymes, shorter than the leaves. Calyx-tuba 
oylindric-campanulate, '15 in. long, tesselate ; the mouth truncate but 
with 4 small, erect, triangular teeth. Petab thick, orate, reflexed after 
expansion. Stamem 8, equal in length ; the filaments short, genicalate ; 
perfect anthers 4 or 5, broadly ovate, blunt, shortly spurred behind, the 
remaining 3 or 4 imperfect, as long as but much narrower tban the 
perfect. Pmit tarbinate or sub-hemispheric, truncate, nearly smooth, 
-15-3 in. in diam. Wall. Cat. 4077; Triana in Trans. Linn. Soc. 
XXVIIT, 153; Kurz, For. F1. I, 509 and in Jonm. As. Soo. 1877, pt. 11, 
79 ; C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 551 ; 'Cop .  in DC. Yon. 
Phan. VII, 1103. Etoyckia oyanea, Blnme Rumph. I. 24, t. 6 ;  Miq. 
F1. Iud. Bat. I, pt. I, 568; Triana 1.c. E. Jackiana, Walp. Rep. V. 72L 
Apt& trinervis, Griff. Notul. IV, 672.-Nov. Ben. Roxb. F1. Ind. 11,225. 

In all the provinces except the Andaman Islands. 

A oommon and variable plant of which four forms seem worthy of sepalation re  
varieties. Theae, however, pane into each other by numerous connecting specimens. 
One variety (Jackiana) differe fmm tho typical-plant in having few-flowered almoclt 
s m i l e  cymes ; e eeoond (capitelhta) hen sub-ewile cymee and muoh larger leaves 
and the third (paniculata) ia probably only an example of fasciation. 

VAB. 1. Jackiana, Clarke in  F1. Br. Ind. 11, 551. Fbwers in very  
short, few-flowered, almost sessile, d 1 a 1 . y  cymes. Leaves as in the 
typical form but with slightly longer petioles. 

I n  all the provinces except the Audaman and Nicobar Islands, 
eqUfllly abundant wit11 the t ~ p i c a l  form. 
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VAR 2. apitellata, King. Zeava thicker in texture than in the 
typical form (sub-coriaceons), broadly elliptic to sub-orbicular, with 3 
very strong nervea and a fainter marginal pair; length 45-10 in. ; 
breadth 2.754 in., pet,iole .2-'3 in. Flozoers in dense, very shortlg- 
stalked, axillnry glomeruli composed of ilamerow 3-flowered cymea v e q  
much shorter than the leaves. Pternat~dra capitala, Jack in. Mal. M i s a  
11, addenda prefixed to the paper p. 3 ; Wall. Cat. 4079 ; W. and A. 
Pi*. 325 ; Triana in Trans. Linn. Soo. 111, 153 ; Kure, For. F1.1,509 
and in Jonm. Aa  Soo. 1877, pt. IT, 79; C. B. Clarke in Hook. 61. F1. 
Br. Ind. IT, 551 ; Cogn. in DC. Mon. Phan. VIT, 1103. Euyckia cnpb- 
tellata, Walp. Rep. V, 724; Miq. F1. Ind. Bat. I, pt. I, 568. 
E. medinilliformis, Nand. in Aun. S c  Nat. Ser. 3, XVIII, 261. 

SINGAPOBE ; Wallich e079. PEN AN^ ; Ourtis 67 ; King. PERAK ; 
Swrtechini 43, 1043 ; Wray 1971. WLACCA ; Zaingay 802 (K L).) ; 
Helfer (K.D.) 2279. 

VAB. 3. prrkulatu, King. Flowers in large, lax, terminal, n~uch 
branched, few-flowered, leafy and bracteolate panicles. Learee of the 
stem 2-6 in. long and from .9-2.75 in. broad, those of the panicle from 
-75-2 in. long and -1528 in. broad. P. panioulatca, Benth. in Wall. Cat. 
4080; C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 551 ; Cogn. in DC. 
Mon. Phan. VII, 1104. Eqckia latifolia, Blume Mu.  Bot. 1, 6. 
1. y a w ,  var. ZatifoZia, Korth. ex Miq. F1. Ind. Bat. I, pt. I, 568. 
E.pniculata, Miq. 1.0. Snppl. 321. Ptemadra latifolia, 'I'riana in Linn. 
Trans. XXVIII, 153. 

PEN AN^; Wallich .a080 ; Curtis 2768. MALACCA; Ch;fith (K.D.) 
2273. PEBAK ; Scortechini 248, 1303 ; Wray 92. DIETRIB. ; Borneo, 
Bangka. 

2. PTEBNAIDBA ECHIRATA, Jack, Mal. U s .  11, n. 9 and add. prop. 3. 
A small tree; young branches quadrangular, thickened and with 
transverse ridges at  the nodes, minntely rwty-pubescent. Leaves s u b  
coriaceoue, boldly 3-nerved, lanceolate or oblong-lanceblate, 3-nel.oed, 
narrowed to the base, shortly acnminafe at the apex ; upper s~~r face  
glebrons ; the lower pubernlone or sob-glabrous, minutely reLiculat,e ; 
length 2 . 5 4 5  i n ;  breadth '75-1.75 in. ; petiole .05--2 in. Flowers 
exillary and eolitary on pedicels longer than themselves, 01, in threes in 
terminal pednnculate cymes, the pedicel8 of both seh of flowers with 
one or more pain of curved, linear-oblong bracteoles. Calyx-tube widely 
campanulate, .Y-.3 in. long, closely covered wit11 triangular rusty- 
pubescent scalee, thow nearest the month longest, most acute, and most 
pa-istent ; the mouth truncate ~ u d  with 4 narrow, acuminate teeth. 
Petc~le broadly ovate-quadrate, abruptly and shortly acute, the edges 
undulate, blne. Antltm broadly ovate, on thick short filaments. 
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Fruit sab-hemispheric, tmncate, enb-echinate, '3.5 in. in d im.  Wall. 
Cat. 41078. Xibemita echinata, Oogn. in DO. Mon. Phan. VII, 1108. 
Kibedsia einaplex, Korth. Verb. Nat. Geach. Bot. %3; Blnme, Mus. 
Bot. I, 9 ; Triona in Trans. Linn. Soc. XXVIII, 152 ; 0. B. Clarke in 
Hook. fil. F1. Br. Ind. 11, 552. Eibearia oupukrris, Done in Delese. Ic. 
&l. V, t. 5 ; Ann. So. Nat. Ser. 8, XV, 817. K. a c u h t a ,  Dcne in 
Ann. So. Hat. Ser. 3, V, 316; Trims in Trans. Linn. 600. XXVIII, 
183. 

MALACCA and SINGAPORE ; not uncommon ; many oolleotora. 

. I  cannot see how K. creuminato, Done, is to be distinpiahed ee e specie8 and I 
'reduce it here without any hesitation. 

VAR. pbesesnr, King. .Banes of leaves somewhat rounded and 
eob.cordate; y , o ~ ~ g  branches, under surfaces of leaves and paniolea 
with much minute rusty pubescence. P. echinata, Jack, Wall. Cat. 
4)7&c. K i b k a  pabescens, Dcne in Ann. So. Nat. Ser. 3, V, 318 ; Ti-iana 
jn Linn. Tlans. XXVIII, 152 ; C. B. Clarke in Hook. fil. F1. Br. Tnd. 
11, 652 ; Cogn. in DC. Mon. Phan. VII, 1108. 

PEXUQ, MALACCA, PEMK. 
1 csnnot see what olaim this has to apeoifio rank. To me it appepra to be a 

d e t y  md not a very distinot o w  of P. echinato, Jack. Wallioh did not even r e g d  
& 88 r, variety d isaped i t  M trne P. echinata This form, in the three prorinow 
where it ooapn, appesre to be varg wmmon. 

3. PTEEANDRA GBIPFITHII, King, n, sp. A mall h; young 
branches oyliadrlo, very 1it.tle thickened at  t l ~ e  nodes, glabratu. Leaves 
&hly obrieeeons, elliptia to ovate-oblong, narrowed at the non-oardate 
(cordate in var.) base, the apex very shortly aonminate or wfg 
Q m d ;  both anrfaoee glabmne, shining; length 2-254 in.; breadth 
1 4  in. ; pebide *16-'2 in. Flowen in 2-3- rpwly 6-7-flowered, d a r y ,  
tffbeteohte cymee shorter than the leavat, rarely in crowded, tarmind 
opllies; Lmmtdes ovnfe, aoute, minute. Calya-tube widely oamp.nalute, 
-18 in. long, co~eiwd with adpreseed, triangular, pnbernlotu s&; the 
m-th with 4 large, blunt, triangular teeth. Petak orbiculprovobe, 
rmdnlrte, abruptly and shortly apioalate-spreading, not calyphak 
8tmm 8, equal; the anthem ahart, thiok, about as long #e 
filaments, gibbons at  the b e  behind, ineerted at  an &me angle en 
tbe filameota Fmit globular-ovoid, trunoate at  the mouth, covered by 
tbe pereietent ecalea, under .2 in. in diam. 

MALACCA; Gkr'wh (K.D.) 227211 ; PEITAXQ ; Ourtis 958. 
' 

Gri5 th '~  epeoimene of thin (227211) have been wferred by Y. Cognianr @C. 
ion. Wan. V l f ,  1110) to Rectomitra tubwculota MI., bnt oomparieon in the Kew 
Herbarium with two snthentio epeoimens of that plant oolleobd in S I I ~  .ad 
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isaaed from the Leiden Herbarium sher th.t t h h  d i  from Blame1r p u .  
Bpeaimene of thin were dgioelly aolleofed by Griftlth in 1846, and M none h.d 
been gathered until Curtids in 1886, the speoies ia premmribly 8 rue one. 

VAX. cordah, King. Leaves with cordate bases. 
P~rmue ; G'urtis 453. P ~ A K  ; W r a y  1994. 

ShruIie or trees, g l a b r ~ ~ .  Leaver opposite, short-petioled or sessile, 
corinceous or sub-coriaceous, orbionlar, ovate or lanoeolate, entire, 
pinnate-nerred or rarely 3-nerved. FZowers usually in small, axillary, 
rarely terminal, simple or panicled oymes or umbels. Calyx-tub cam- 
panulate, glabrous ; limb dilated, truncate or shortly 4-lobed. Petale 4, 
blue or white, rarely reddish. Stamens 8, equal, filaments long; antl~em 
short, opening by slits in front, oonnective ending in a horn behind. 
Ooary inferior, 2-celled; apex glabrous, surmonnted by s muvex or 

b depressed diao with 8 radiating grooves ; style filiform, simple ; ovules 
6-12, whorled on a free-oentral placenta. Beriy globose or ellipsoid, 
crowned with the oalyx-margin, 1-seeded. Sleed large, cotyledons 
c o n ~ o l a t e . - - D r s ~ ~ ~ ~ .  Species about 130; nnmerone in South-East hia 
and ita blends ; a few extending into Polynesia and Aastralia, several 
in tropical Africa. . . 

... Leaven boldly 8.nerved from base to npex ... 
Leaves with pinnate nervatiop, sessile or eubeeeeile :- 

&in nerves of leavea distinotly visible when dry, inter- 
arching but not formin'g (except in No. 8) a bold intra- 
marginal nerve ; leave6 thinly ooriaoeone or membrnnoes, 
d l ,  not exoeeding 4 in. in length :- 

Young branohen boldly Qangled or winged; inflor- 
eaoenoa very shortly stalked (the etalk not manifest) :- 

Young branoh- 4-winged :- 
Cymes eolitery, 8- or Cflowered ; leavea narrowly 
lanoeolab, '6 to 1 in. broad ... ... 
Cymes wlitery, 8- to 10-flowered ; leaves ovate- -or- 
oblong-lsnaeolate, 1'35 to 1'85 in. broad ... 
Cyme8 eeveml from the same &ail, componndly 
umbellate, 1'5 to 2.5 in. long, many-flowered, 
pnbescent ; leave8 elliptio much narrowed to each 
end ... ... ... .. . ... 

Young branohes 4-angled, never wi~~ged and some- 
times eb-terete :- 

Cymes 3- to 6-flowered : leaves 'lanoeolate, 1 to 2 
ia broad ,.; ... ... ... 

Young branoha terete ; infloresoence with a manifeat 
... peduwle ... ... ... 

1.  H. ooligoneuron. ' 

2.. 41. epiplrytic~un. 

3. M. fruticosum. 
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Main nerves of leaves distinct when dry, prominent on 
the lower surfam nnd antrstomosing with a bold intra- 
marginal line, coriaceone, more than 4 in. long :- 

Infloreecenoe manifestly pednncnlate :- 
Pednnolee several in eaoh axil, many.branohed ; frnit 
ellipsoid ... ... ... ... 7. M. ealoneuron. 
Pednnclee solitary, few-branohed ; fruit globular ... 8. M. H d k t t i i .  

Inflorescence seesile or on a very ahort pedunole :- 
Plowern large, the month of the calyx '2 in. in diam. :- 

Arboreom ; leavee sub-scnte ; flowera in fascicles 
of 12 to 20, their pedioels '15 in. long, stout; calyx 

... trnncnte, not toothed ... ... 9. M. Maingrryi. 
Shrnbby ; lenves acnminate; cymes 8- or 4-flowered ; 
pedicel8 '4 in. long, slender; calyx-li~ub &toothed 10. M. Kurzii.  

Flowers small ; moutl~ of the cnlyx under '2 in. in diam. :- 
Leaves slightly narrowed or ronnded a t  the base, 
rnrely minntely snb-cordate :- 

Young b r m h e e  not winged below the nodes ; 
main nerves of leaves 18 to 20 pairs ; frnit '7 in. 
in diam. ... *.. ... ... 1 1 .  M. hetcropleutrcm. 
Yonag brnnches with 4 ehort wings below each 
node (aometimes obscure) ; main nervee 12 to 14 ... pairs; fruit .33. in. in diam. ... 12. Ill. costatron. 

Leaves distinctly oordate a t  the base and qnite ... seseile, amplexicanl ... ... 13. M. amplczicaule. 
Main nerve6 of leaves indietinct on both surfaces when 
dry; lenvee coriaoeone or thinly so :- 

Leaves with broad cordste bases, seasile, amp1exicanl:- 
Branollee terete, frnit large, globular ... ... 14. M. microstom~tm. 
Branohe8 4-angled; frnit ellipsoid ... ,.. 15. M. eoerulmtm. 

Leavos mnch narrowed a t  the base, never cordate, 
petiolate :- 

Inflorescenoo in axillary glomernli or in very shortly- 
pednnclcd (not manifest) cymes :- 

Ifoath of cdyx entire in the expanded flower :- 
Flowers in fascicles, their pedicel6 slender ; 
lenvee often 4 in. long ; leaves brown nnderneath 
when dry ... ... ... ... 1fi. M. ~nmpnnulafum. 
Flowers in short nmbellate sob-aessile cymes ; 
young; branches bi-snlonte : fruit globular ; leaves 
pale yellowish underneath when dry ... 17. M. minut i f i r sm.  

Month of calyx (-toothed :- 
Teeth of calyx long, sharp, ita fundug narrowed; 
flower buds narrowly oonical ; oymes many- 
flowered ; frnit globular, -2 in. in diem. ; leavee 
shortly acnminate, 1'6 to  2'6 in. long ,.. 18. M. myrmnoides. 
Teeth of calyx short, noUte, i t a  fundne narrow; 
oymea few-flowered, frnit globnlnr, '8 in. in 
diam.; lenvee very aonminate, 8 to 8'6 in, long ... 19. M. lamigaturn. 
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Teeth of oalyx ehort, eonte, itr fandoe mnnded 1 
fruit globular, 'l in. in diam. ; flower pedioele 
with soionlar bmteolee ; lesvee mnoh aonminate, 
2 8  to 6'6 in. long ... ... ... 40. M, tinereurn. 

Inflorwmnoe manifeetly pedanonlate :- 
Fruit ellipmid:- 

Yonng branohee terete ; calyx-limb truncate; 
leavts elliptio-oblong or elliptio, F6 to 4'76 in. 
long ... ... ... ... 21. M. oleaejolium. 

Prnit globnlar :- 
Branohee &angled :- 

Leaven rhomboid or elliptic-rhomboid ; inflor- 
ewnoe nnder '6 in. long; oalyx nanoer-ehaped 
with wide, minnbly ktoothed month ; frnit '2 ... in. in diam. ... ... 22. M. pa~cciJlorum. 
Lecrves oblong to elliptio, muoh tapered to eeoh 
end; intloresoenow 1 in. or more in length, 
several in eaoh arilg calyx with narrow 
faodw, the month wide ('1 in.) and obeonrely 
4-toothed ; fruit '5 in. in dinm. ,. ... 83. Ai, elegant. 

Brewhen terete :- 
Mouth of calyx with 4 broad, shallow teeth: 
flowere 4 to 6 in a oomponnd umbel ; frnit '23 
in. in d i m .  ; lesvts oandate-~nminate ... 24. N. acu~ninnt~tm, 
Bfonth of d y x  tmnoate or with 4 obsoure 
teeth :- 
Cymw many-flowered, on pednooles not 
longer than the leaf-petiolee; oslyx with 
wide, obmnrely toothed mouth and narrow, 
cap-ehaped tube; yonng blanohes not bi-ml- 
Oak ... ... ... ..a 25. hi. garcinioidee. 
Cymw or pednnolm very eligbtly if a t  all 
longer than the petiole8 ; o a l p  not toothed : 
young branches deeply bi-enlcab under the 
nodes ... ... ... ... a6. X andamanieum. 
Cymes or pednnclee several times longer 
than the leaf-petioles :- 

Pedunolw solitary ; leave8 thinly ooria- 
owae ... ... ... ... 27. M. intermedium. 
Peduncles wveral from the same axil ; 
leaven ooriaceo~ ... ... ... 28. hi. edulr. 

1. MEMECYLOH OLIQONEURON, Blume, Mw. Bot. I, 354. A emall 
tree or shrub; yonng branchee slender, terete, their bark pale-brown. 
her thinly ooriaoeoas, brown below, greenish brown above when +, 
oblong to ovate- or elliptic-oblong, shortly and obtusely aonminab, 
boldly 3. nerved from the ouneate base, txumveree nerves in&ible ; 
length 2 4  in. ; breadth 13-1-65 ; petiole -05-'16 in. Elowerr emall 

J. IL 10 
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(.O5 in. long), on pedjoels about -1 in. long, densely crowded in clusters 
on small tubercles in the nxils of leaves or of f~dlen leaves. Calyx-tube 
cupular, but little csntrwted a t  the bnse, the moat11 wide mith four 
bl-ond slinllow teetlt. fit t i t  nnknown. Miq. F1. Ind. Bat. I, pt. 1, 
574 ; Cogn. in DO. Mon. Phan. VII, 1132. M. trirlerce, Eassk. Cat. Ho1.t. 
Bog. 259 (not of DC.). Myrlrro oligonerrr:~, I$orth. & Blsme 1.c. 354. 

PERAK; Seortechini 1309; Kiiq's oollector 9518, 10260. PEN AN^ ; 
CPII'IW 1065, 1446, 2220, 10920.. . DISTRIR.. Java, Borneo. 

A specie8 onsily recopised by ite 3-nerved lenres. . 

2. MEMECYLON EPIPEYTICUN, King, n. sp. An epiphytic shrub; 
bmnches rathel. stout, strongly angled and mith short ear-like projec- 
tions just below tlie nodee. Leaveo thinly coriaceous, narrowly oblong- 
lanoeolate, acute or acnminnte, sornemhnt na~.~owed to tlie rounded 
sub-cordate base; main nepves 9 or 10 pairs, indiatinot on the lower 
surface, invisible on tlie npper; length 1'75-3 in ; breadth -6-1 in. ; 
petiole '0.5 in. Cyntes in pairs, axillary, 3-4-flowered, on $lorider pedicels 
-1-.15 in. long, bracteate a t  the ape:; pediods h ~ l f  as long as the 
pcdnncle. Calyx-lube cnpnlar, rounded fit t h  base; the mouth deep 
and wide ( '05  in. across), undulate, truncate. Gr.uit globular, smooth, 
-55 in. in diam. 

PERAK; on trees, King's Oollector 5184 ; Wray 2727. 
A speoies allied to M. dichotomum, Chrke, bat with smaller lesvee, more boldly 

angled branohes, smeller, legs numerous flowers, and oymes on more alonder 
pednnoles. 

3. MEMECYLON FRUTICOSUY, King, n. ep. A shrub, 6-8 feet higli; 
young blanches boldly 4-winged eepecially pear the sligl~tly thickened 
nodes, tlie bark pale-brown. Leaves ovate-lanceolate or oblong-lanoeo- 
late, chartaceons, shortly aonminate, slightly narrowed to tlle rounded 
base; main nerves 7-9 pairs, interarcling -15 in. from the margin, 
R o m e w b t  conspicuous on the lower but indistinct on the nppor surface; 
length 3-4 in. ; brcadtli 1.35-1.85 in. ; petiole '05 in. Cynzee usually 
in p i m ,  axillary, on short peduncles, 8-10-flowered. Flowere on 
pedicels mith acute bracteoles a t  their bases. Oalyx-tuba shortly cnmpa- 
~ ~ u l h t e ,  tnpe&ng much to the base (obconic), the.mouth -075 in.  wide, 
wit,ll 4 sl!allox obscuie teetll, or truncate; the buds not very conical. 
Fruit glbbose-ovoid, constrictid' below the thick persistent cnlyx-limb, 
9 5  in. lbng and -25 in. in diam. (unripe). 
. P&AK ; King's Oollector 2971, 3265, 3425. 

Approaclii~~q M. dichotomum and M. 6ub-dichotomum bat with differently rh.ped 
froit. 

. 4. MEMECYLON PUBEsclICNS, King. A tree, 30-70 feet high ; young 
branclles- some whit 'tleend~., pale-brbk, 4-angled. Leawi co~iac+ne; 
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6. MEYECYLOR KUNLITLEBI, King, n. sp. A tree, 40-60 feet high; 
young branches slender, terete, very pale-grey. Leaces chartaceone, 
drying brown (palest on the lower surface), elliptio-oblong, bluntly 
aonminate, the base rounded and of ten minutely cordate ; main nerves 
7 or 8 pairs, ascending, faint on the lower and almost invisible on the 
upper surface when dry; length 2.75-4.5 in.; breadth 1-2 in.; 
petiole .05-'1 in. Peduncles from the axils of fallen lenves or adllary, 

. bracteolate, '35d6 in. long, umbellately panicled, braoteolate at  the 
divisions, Cangled like the pedicels; ultimate umbels g-6-flowered, 
on the thickened ends of the secondary peduncles, pedicels bracteolate 
a t  the bwe. Oalys-lrrbe cup-shaped, shallow, the mouth obsonrely 
4-toothed. Young frnit ellipsoid, crowned by the thick, shallow, 
obscurely &toothed limb of tho calyx, .3 in. long, and ~ 1 5  in. in diem.' 

PERAK ; King's Uolollectm (Knnetler) 8195, 10419. 

Thia is known only by Mr. Knnstler'e two mitea of epeoimene. One of these 
set8 i jam no fmit 3 the other no flowere. The leaven on the former ere rather 
smaller than thoee on the aeoond but the venation is the name and I awnme 
that they.belong to one epeoiea. The terete branolilete, msooiated am they ere with 
an inflorescenoe which ie 4-angled in all its branohen, even down to the pedioels end 
the ellipgoid h i t ,  dietinpiah the plant. 

7. MEMECYLON CALONEUBOI, Miq. F1. Ind. Bat. Snppl. 321. A tree ; 
branohleta and leaves as in M. costatum, Miq., but the latter with fewer 
nerves. Flowers in axillary, pedunculate, many-branched cymes, 1-2 in. 
long, the flowers in dense glomelmli on the thickened apices of the 
nltimate branchlete; all the pednnclee boldly 4-angled or winged; 
frnit ellipsoid, '35 in. long (including the small persieter~t calplimb). 
At. wstatum, Miq., var. ellipsoitlea, Blnme Mns. Bot. I, 361 ; Cogn. in 
DC. Mon. Phan. VII, 1136. 

MALACCA; Maingay (Kew Distrib.) 818. PEBAK; Wray 3235; 
ICing'r Collector 6945, 6505. DIST~IB. Java; Sumatra, Forbeu 2696; 
Borneo. 

The inflommenoe and fmit are no different from those of M. cosbhrtn, Miq., 
tbat I have followed Yiqnel in treating thie as a epeoiea. Miqnel did not bowever, 
recogoiae that hie M. cdoneuron really covers Blnme's variety ellipsoiderr of hie 
own speoiea 46. costaturn 

8. MEI~ECYLON HULLETTII, King, n. sp. Young branches slightly 
ridged near the nodes, otherwise terete, the bark pale-brown. a Leaom 
chartaceous, ovate-oblong, gradually narrowed to the acuminrte apex ; 
the base broad, abruptly rounded, slightly cordate ; main nerves about 
16 paire, thin but distinct on the lower surface, horizontal ; length 6-8 
in. ; breadth 2-25-3 in. ; petiole under -1 in. Peduncle solitsry, axillary, 
1'62.5 in. long, slender, bearing at  its apex a single or compound 
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few-flowered umbel ; the flower-pedicel8 longer than the calyx and, like 
t h e  pednnclee of the secondary umbels, mgnlose. Oalgx-tube campunlate, 
narrowed to the base; the month tmncnte, wit11 4 very obscure shallow 
teeth. Fruit dobulnr, crowncd by the ratlrer large calyx-limb, .25 in. 
i n  diam. (not quite ripe). 

Jo~orr ; on Gnnong Pulai, HuUett and King 253 ; Lake and K e h l J  
4073. 

A very well-marked p i e s  nenr M. ampkzkaub, Boxb., at on- diethgnlhed 
by i b  elongately ~nminnte,  brond-baaed leavee and long-peduncled ambel~. 

9. MEY~CYLON ~ I N G A Y I ,  Clarke in Hook. fil. F1. Br. Ind. 11, 557. 
A tree, 20-49 feet high ; branches stout, tereb, somewhat thickened a t  
the  nodee, the bark pale-brown when dry. Leavee wriacaons, nearly 
sessile, elliptic-oblong, sub-ncute, slightly narrowed to the rounded, 
sometimes slightly d a b  baae ; in length 6.5-9 in. ; breadth 8-4.25 

L in. ; main nerves 12-15 pairs, not very prominent, interarching inside 
the  margin. F l o m a  large for the genus, in few-flowered (12-20) 
fawiclee from the exils of the leaves or of fallen leaves ; peduncles alld 
pedicela about a15 in. long, bracteolate. Calyx-tube widely cupuler, 
truncate, toothless, '2 in. in diam. when dry. Petale obtuse in bud. 
Fruit unknown. Cogn. in DC. Mon. Phan. VII, 1139. 
. MALACCA; Maingny (Herb. prop.) 1422. PEBAK; King's Ootlector 
4726. 

1 h~ arboreal npe&er with large flowers and thick branchw, allied to 
M. atnpkaieauls but well dietinct. 

10. MRYECYLON Kunzrr, King. A glabrous ehmb; young branchee 
terete, swollen under the nodes, the bark pale when dry. Leaves 

, thinly ooriaceous, sub-sessile, ovate-oblong, sl~ortly acuminate, slightly 
& r o w e d  to the rounded base ; main nerves 15-20 pairs, rather straight, 
i n k m h i n g  -25 in. from the margin, faint ; length 8.5-10 in. ; breadth 
3 . 2 5 4 5  in. ; petiole about '1 in. long, stout. Flowent large, on slender 
bi-breoteolate pedicel8 -41 in. long ; the cymes 3- or Bflomered, from the 
axil8 of fallen leaves, aolitaly or several togetller; peduncle &art (on17 
-15 in. long). Oalyx-tube campanulate, '2 in. long; the mouth -2 in. 
wide, wavy and with 4 broad teeth. R-uit ellipsoid, somewhat cul.ped, 
-75 in. in length (including the p e ~ ~ i s t e n t  limb of the calyx) and ~4 in, 
in  diam. hf. subtrinevuium, Miq., VAR. grnndiporn, Kure in Jonrn. As. 
Soo. Beng. 1876, pt. 11, 181 ; C. B. Clarke in Hook. fil. F1. Br. Ind. 11, 
565 ; Cogn. in  DC. Mon. Phan. VII,  1143. 

NICOBAB ISLANDS ; Kurz, King'e Collector 509. 
The learee of thin when dry are pnle-brown on the upper and pale-oliPaceons 

on the lower surfam. They are ditiereut in ehapo from thoee of di. s u b f r i n e r ~ i u ~ ,  
Miq., of which Kars makes this a variety. The flowers of the latter em moreover 
rmJl and in elender pednnculste cymea, 
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11. Mearecr~ox HETEROPLEURUM,  Blnme, Mus. Bot. Lngd. Bat. I, 
362. A tree, 30 and 40 feet high ; young branches rather slender, terete, 
the bnrk pale-brown or cinercons when dry. Leaves thinly coriaceous, 
broadly oblong-lanceolate or elliptic-oblong, al~ortly and rather bluntly 
acnminate, the base ronnded or narrowed, not cordate, shortly petiolate; 
pale-brown with sometimes a touch of green on both enkfaces when 
dry ; mnin ncrvcs lWLO pairs, straight, interaching close to the margin, 
thin but very distinct on the lower surface wllen dry ; length 5-7 in. 
rarely 10 in. ; breadtl~ 2-3.5 in. ; petiole only *1 in. F h e r s  pointed in 
bud, in dense cymes from the axils of tlie leaves or from those of the  
old leaves ; the peduncle -25 in, long ; pedicels shorter, bi-bractwlttte. 
Oalyx-tube widely cnpnlar, mi-rowed to tlie base, truncate, .1--15 in. in 
diam. when dry. Fruit globula~., '5 in. in diam. Miq. F1. Ind. Rat. I, 
pt. I, 579; C. B. Clarke in Hook. fil. F1. I3r. Ind. If ,  537 ; Oogn. Id 
DC. Mon. Phan. VII, 1140. 

MALACCA ; Qrifith 2387 (Kew Dietlib.); Maingay (K.D.) 816. 
P s a ~ a a  ; Curtis 814. SINGAPORB and SELANQORE ; Rid&. PERAK ; King'r 
Uollector, Wray, Bcortechini : many Nos. ; common. DI~TRIB. Sumatra 
and Borneo. 

VAB. oZioacea, king. Lenves rounded a t  the base, large, 10-12 in. 
long and a.5-4.25 in. broad, with a strong olivaceons tint whed dry : 
fruit not seen. 

PERAK J King's Oollector 500, 8778, 10872; Wray 1310. 

This variety differe (an far ea it  ie ropreeented by dried epecimens) from tjpical 
&f. heteropleumm, Bl., only in the size of ita leaven and their colonr when dried; 
fruit of it  is unknown, the flowere and d~ape  of leaves are exaotly thoee of the me; 

12. MEMECYLOH COSTATUM, Miq. in Verh. Ned. Inst. 1850, p. 29. 
A tree, 30-60 feet high ; young branches terete, but with 4 short wings 
below the nodes. Leaves thinly coriaceous (drying pale-brown with 
a tinge of yellowish-green), oblong- or oblong-lanceolata, sometimes 
oblong-ovate, shortly acuminate, the base ronnded or slightly narrowed, 
not cordate, penni-nerved ; the main nerves 1 2 1 4  pairs, stout, curved, 
anastornosing a t  .25 in. from the margin with a bold lateral nerve ; 
length 4-5-7.6 in.; breadth 1.76-3 in. ; petiole very short, stout. 
Flowers crowded in nxillary glomeruli, 1 in. or less in diameter; their 
pedicels s l~ort  ('1--05 in.), the bracteoles minute, triangular. Calyx 
dup-shaped, truncate, slightly narrowed a t  the base. Petals .2 in. 
in diam. fiuit globose, -35 in. in diam. Miq. 3'1. Ind. Bat. I, pt. I, 
573 ; Triana in Linn. Trans. XXVIII, 157 ; Blame, Mns. Bot. I, 360 ; 
C. B. Clarke in Hook fil. P1. Br. Ind. 11, 558; Cogn. in DC. Non. 
Phan. VIII, 1136. Ma grande, B1. Bijdr. 1095 (not of Retz.). 

PERAK; King's Collector 10785. .DI~TRIB.; Java, Sumatra (Forbee 
I M ) .  
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13. MEYECYLON AIIPLBXIIIAULB, &xb. F1. Ind. 11, 260. A elrrub, 
8-18 feet high ; branches rather slender, terete between, but $-angled 

I. 
and sometimes $-winged below the nodes. Leaves (tinged with greenisll- 
yillow when dry) sessile or nearly 80, often semi-amplexicanle, opate- 
oblong or ovate-lanceolnte, snb.acute 01. shortly and b l u ~ ~ t l y  acuminrtte, 
bladetat a little above the cordate b ~ e ,  penni-nerved ; tlle maill seryea 
9-12 paire, not prominent, irlteraohing ir~side the margin ; ler~gth 3.54 
in. ; breadth 1-2.5 in. Plowers '2 in. long, crowded in dense, exillnry. 

? glomeruli 1 in. or lees in diameter; their pedioels very sllort 

(len&hened to '25 in. in fruit)  and with millute braateoles. Caly* 
cnmpennlate, truncate, much narrowed to the base. Petals sub-rotund, 
-2 in. in diam. h r i t  globose, .S in. in d i m .  Wight Ic. 279. Nnud. 
in Ann. 80. Nab. Ser. 3, XVIII, 277;  Aliq. q. Ind. Bat. I, pt. I, 
580; C. 13. Clarke ill Hook. fil. F1. HI.. Ind. 11, 659 (ill pgrt) ; C q p .  

L i n  DO. Mon. Pllan. VII, 1139 (in part). M. depresstra, Benth. iu Wall. 
Oat. 4101 (in part); Triana in Linn. Trans. XXVIIT, 158 (in pnrt), 
bf. aordatum, Wall. Cat. 4100 (in part). dl. coerultrnz, Triana in biqn. 
Trans. XXVIII,  158 (in part). 

I n  all the Provinces except the Andaman and Nicobnr Ielnnds ; 
common. 

The petals of this are white tinged with pink. The plant desaribed by Box- 
burgh under the name M. amplemicaule is a Malayan one, ae hedirtintly atstee< 

1 The species from the South of India whioh has, in most of the synonyms above 
quoted, been h a t e d  an identioal with thir is, in my opinion, quite dietinot. It 
bar smaller and proportionately broader leaves, and the flowere, which are smnllqr 
and more Darnerone, are in fnscicles from the nxils of fellen leaves. This is allied 
to Y. cootaturn, and like it, this has the stems often 4-winged below the nodea ; 
the leaves are also eeesile or nearly so, bat they differ from those of M. costaturn iu 
ihvarisbly being cordate a t  the baee. 

14. ~ ~ E M E C Y L O A T  MICBOBT~MUM,  Clarke in Hook. fil. F1. Br. 111cl. IT, 
$57. A tree, 4-70 feet high ; bra~lclres terete, rather slender, datk 
greyish-brown wlren dry. Leaves very col.iaceous, sessile and almost 
amplexicaul, oblong or narrowly elliptic, sub-acute or obtuse, the bnse 
rounded and sliglrtly cordate, very opaque, the nerves very indistinct ; 
length 3.2545 in.; breadth 1.3-2 in. Flowers numerous, small, less 
$118~ -1 in long (excluding the exserted stamens), crowded in dense 
sxillary glomernli, pedicels filiform. Calyx-tube infnrrdibuliform, 
cpnstfioted in its lower third, the month wide timncate. Petals pale 
yellowish-green. A u i l  large (.6 in. in diam.), globular, the persistent 
wlyx-limb smnll. Cogn. in DC. Mon. Phnu. VII, 1147. 

- MALACCA ; Siningay (Kern Distrib.) 821 ; PERAK ; W ~ a y  1137 ; King's 
a p l ~ q t g  10588. SINGAPORE ; R i d l y  2033. PESANO ; Otrrtis 766. 
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The leaves of this, when dry, are ol ivaoao~ on the upper end pale-brown on 
the lower snrfaoe. The epecies resembles 16. ampkaicatde bat differe notably in 
its large globular fruit. 

25. M ~ r e c n ~ o n  'coe~u~rnbr, Jack. in Mal. Misc. I, 26. A shrub, 
5-15 feet high ; branchlets often 4angled near the apicee, otherwiee 
terete, slender, the bark pale-brown when dry. Leaues sessile, coriaueoae, 
opaque, oblong or ovate-oblong, obtuse or sub-acute, broadest a little 
above the rounded, cordate base, the midrib distinct but the mnin 
nerves faint and the reticulations obeolete ; length 2.5475 in. ; breadth 
1-2.5 in. E'.?.ou*er8 ratl~er uumerons, in dense, axillsty, condensed glome- 
rulate cymes, the peduncle -25 in. long, the podicels shorter than the 
flowers, eaah with two broad, acute braoteoles. Calyz-tube short, widsly 
csrnpa~lulate, narrowed to the base, the mouth wide truncate. Petale 
aonical in bud. Fruit narrowly ellipsoid, '4 in. long and .25 in. in 
diam. (including the deep, persistent calyx-limb). Miq. F1. Ind. Bat. 
I, pt. 1, 580; Triana in Linn. Tmns. XXVIII, 158 (exol. syn. 
Y. amplen'catrle, Roxb.) ; Knm, For. Flora B. Burma 1, 511 ; C. B. Clarke 
in Hook. 61. FI. Br. Ind. I, 559; Cogn. in DC. Mon. Phan. VII, 1163. 
Y. grade, Smith in h s '  Cyc. XXIII (not of Retz). M. owdutum, 
Wall. Cat. 4100 (partly) ; Griff. Not. lV, 673. M. manillanum, Nand. 
in Ann. Sc. Nat., Ser. 3, XVIII, 276; Miq. 1.0. 576. M. lutssme, 
Presl. Epim. Bat. 208 (not of Nand.). 

In all the p~-ovincea ; not uncommon. DIBTBIB. Philippines. 
16. MEMECYLON CAMPANULATULI, Clarke in Hook. 61. Fl. Br. Ind. 

11, 563. Young branches rather slender, terete, their bark pale-brown. 
Leaves corinceons, elliptic, eometimes with a short blunt apical point, 
the base nlways much and abruptly narrowed, nerves invisible ; length 
3-4.5 in. ; breadth 2.25-2.2 in. ; petiole -1-'15 in. Flower8 on slender 
pedicels, '1-.15 in. long, bracteolata at  the base and crowded in dense 
fascicles in the axils of the leaves or of the fallen leavee, the bnda of 
the petnls shol-tly conical. Oalyz-tube campannlate, blunt at the base 
and somewhat conti.acted below the wide truncate limb. Fmit 
unknown. Cogn. in DC. Mon. Phan. VIT, 1162. 

MALACCA ; Q q f h  (Kew Distrib. 2325). 
In ita leaves thie mnoh resembles M. olecrfolium, Bl., bat the flowers of that 

epeoies are in lax, few-flowered, pednncnlate umbel, whereas the flowere of this are 
in dense, epedunonlah fssoiolee. 

17. MEMECYLOB MTNUTIFLOBUM, Miq. F1. Ind. Bat. Snppl., 323. A 
tree, 30-70 feet high ; young branches slender, with a broad, angularly 
margined groove on each aide; the bark pale, smooth. Leaveu thinly 
coriaceons, dq-ing yellowish-green beneath, narrowly elIiptic, cordate- 
acuminate, the base much narrowed; main nerves very indistinct. 
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InJoreeuwe twice aa long M the petioles, many.flowered ; the peduncles 
often Cwo or three from the seme axil, each bearing several 2-4dlowered 
m m b b  ; pedioels stoat, biwteolate s t  tlie beee. Calys-tube oupshaped, 
noti taped to the bsee, the mouth expanded, trunoste and -05 is, wide, 
glsudplu.heiry when young like the bluntly oonioal petal-bud a d  the 
psdiwle. h i t  orowned by the minute cnlpx-limb, depreeeed globular, 
emoohb, -35 in. iu diam. and '3 in. deep. Cogn. in DO. Mon. Phan. VII, 
1168. M. aouminaturn, Bm., vra. flavsreenu, Clarke in  Hook. fil, FI. Br. 
Ind. 1I, 582 ; Cogn. in DC. Moo. Phan. VII, 1152. 

MAUCCA; &@h (Ken  Dietsib.) 232512. PEUANG ; curti; 815. 
PEUK ; King's Colleotcn. 5027, 6105, 6265, 8724. DIETRIB. Sumatra. 

Triana coneidem thin a distinct speoiee and I think he ia right. Phcit 
however is muting to complete our knowledge of the form. The Pemk qmimens 
agne perfectly with the type sheet named M. miuti-, Miq., in Herb. Calontta 

L Tbe lpscier is not, M wan roggeoted by Knn, identioal with X. likrcinum, Zoll. asd 
Moritzi. 

18. Mrar~crrm MYREINOIDES, Blnme, Mae. Bot. I, 356. A tree, 
30-40 feet high (rarely a el~rnb) ; young branchea terete, slender, with 
pale-grey bark. Leaves thinly coriaceons, drying brown (palest on 
the loner surface), narrowly elliptic or ovate-lanceolate, the apex very 
anaminate, mnoh narrowed to the cuneate base; main nerves invisible 
on both nnrfaaee ; length 1.6-2-5 in. ; breadth *9-1.25 in. ; petiole 
815225 in. F2otaers nnmerona, in very short-peduncled eymbe, denaely 
clnstered together in the same axil; pedicels a b u t  the length of the 
calyx, bracteolate at  the bnse. Oalyz-tube oampnnnlate, much narrowed 
to the base, the -month less than .05 in. wide, with 4 long (for the 
genus) acute teeth ; petals in bud forming s long narrow oone, mami- 
nate. Fruit globular, the size of a p i n  of blnck pepper. Miq. F1. 

1 Ind. Bat. I, pt. 1, 577; Trinna i n  Linn. Trans. XXVIII, 158 (excl. 
syn.) ; Coga. in DC. Mon. Phan. VlT, 1160 ; excl. syn. M. lilacinunt. 
M. wpitetkrtu~n, Blnme, Bijdr. 1091 (not ol Linn.). 

f s n ~ a a  ; Gurtie 8219. JOHORE ; Ridley 2026. Pewx; Wray 2258 ; 
Xing'r OoUectm 1851, 3517, 5923, 8828. DI~TRIB.; Sumatra; Forbw 
2953 ; Ja r s  ; Bangka. 

VAL liladnn, King. Yonng branches with two deep, eharply- . 
margined grooves ; leavea broadly elliptio, yellowish on the under amfabe 
when dry, cymes not mwded (only two in an axil). M. liilocimtm, Zoll. 
& Mar. Syst. Verseich., 9 ;  Nand. in Ann. So. Nat. Ser. 3, XVIII, 
981 ; Miq. FI. Ind. Bat. I, pt. 1, 575. 

PENANQ ; King's aollector 1457 ; owlis 100. SINGAPORE ; Ridly 
6918. PEBAK ; King's Collector. 10442. DISTRIB. ; Java, Zdlingw 
178. 

J. 11. 11 
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19. MEVECFLON LAEVIOATOY, Blume, Mus. Bot. Lngd. Bat. I, 358. 
A small tree; young branches very slender, terete, the bark pale. 
Leaves thinly coriaceons, broadly ovate or elliptic, more or less rostmte- 
ncuminnte, tlie base cuneate; main nerves obscnre ; length 2-2.5 in. ; 
breadth 1-1.75 in., petiole -1-.15 in., opaque, when d ~ y  dull dark- 
brown, the lower surface slightly paler than the npper. Cymee mostly 
from the nodes of fallen leaves, small, few-flowered, the pedn~lole very 
.short (-1 in. long), pedicel8 also very short. Flowers small (less than '1 
in. long), their buds pointed ; calyx-tube campanulate, mnch tapered to 
the base, the mouth with 4 acute, small teeth. Fruit globular, -3 in. 
in diam, smooth. Miq. F1. Ind. Bat. I, pt. I ,  576; Triana in 
Liun. Trans. XXVIII, 157; C. B. Clarke in Hook. fil. FI. Br. Ind. 11, 
561 (excl. VARS.) ; Knrz, For. Flora. I, 513 ; Cogn. in DC. Mon. Phan. 
VII, llE9. hl. Xyrilli, Blume, Mns. Bot., 357; Miq. 1.c. 578. 
M. pacliyderma, Wall. Cat. 4104. di. Vosmaerianum, Scheff. in Flora, 
1870, 249. 

MALACCA ; a d l y  l7tj7. SINGAPORE ; Ridley 1815, 1906,2026, 4805. 
FEBAK ; Scortechini 81 ; w ~ a y  2091 ; Xitag's ootlectol- 3768. SELANOOBE ; 
Bidly  2024. DISTBIB. ; Burma, HeYw 2328 ; Wallich 410.4. ; Bangka, 
Java, Borneo. 

20. MEMECYLON CINEREUM, King, n. sp. A shrub ; yonng branches 
rather slender, terete, snloate on two sides, the bark dark-cinereous 
when dry. Leaves coriaceons, drying very dark cinereom-brown on 
the npper snrfaoe, somewhat paler on the lower, lanceolats or ovate- 
lanceolate, mnch aonminate, the baee rounded but more often cuneate ; 
main nerves 8-10 pairs, invisible on both snrfaoea or nearly so, 
length 2 8-5.5 in. ; breadth 1-2.2 in. ; petiole .15- 3 in. Pedtrncles 
axillary or from the leaflessnodes, not much longer than the petioles, 
glomerulate, many-flowered ; pedicels short, stout, with small acicular 
bmteoles a t  the base. Calyx-tube cupular, with a rounded base ; the 
mouth expanded, -1 in. wide, undulate and with 4 acute, triangular 
teeth. Frrrit globular, the per~ietent calyx-limb small, '25 in. in diam., 
smooth. 

PERAK ; Scortechini 394, 2035 ; King'u Collector 3143, 10758. 
21. MEMECYLON OLEAEmLIUm, Blume, Mns. Bot. I, 359. A tree, 

30-60 feet high; yonng branches rather slender, terete, smooth, the 
bark very pale. Leaves coriaceons, elliptic-oblong 01. elliptic, the apex 
obtusely acuminate, the base much narrowed, when dry of a pale oliva- 
ceous-brown colour on both snrfaoes, the npper the darker; main 
nerves 8-10 pairs, obscnre; length 2 . 5 4 7 5  in.; breadth 1-2.25 in.; 
petioles '15 to '3 in. PeduncZes 1-3 in one leaf-axil, several timee I 

longer than the petiole (elongating in fruit), bearing a t  the apex 1 
i 
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numerous, crowded, 2-3-flowered nmbellnles with a semi-circular brmt 
at  the bases of their short, stout, 4-nngled pednnclee. Flowers with 
oonical buds, less than -1 in. in diam., on slender pedicels longer than 
themselves, bracteolate at  their baaes. CalrJa: hemispheric ; the mouth 
truncate, entire. Fru i t  ovoid-elliptic, crowned by the short calyx-limb, 
-4 long and -25 in. in diam. Miq. Fl. Iud. Bat. I, pt. I ,  579 (excl. syn.) ; 
Cogn. in DO. Mon. Phan. VII, 1150. 41. Horsfildii, Miq. FI. Ind. Bat. 
I, pt. I, 572. M. grande, Retz, VAR. Hor8fiMii, Clarke in Hook. fil. PI. 
Br. Ind. 11, 558; Cogn. in DC. Mon. Pban. VII, 1153 (excl. eyn. 
M. mlastrinum, Knrz from bbth). M. h~npongum, Wq. F1. Ind. Bat. 
Snppl. 321. 

MALACCA ; Maingay (Kew Distrib. ) 811. SINQAPORE ; Ridley 6414. 
PIBAK ; Bcortechini 2069 ; King's Oollectm 426, 5187, 4920, 4439, 8571. 
DIETRIB. Bangke ; Horsfield ; Sumatra ; li"orbea 3213. 

Thie has been treated by Measre. Clarke and Cognianx ae a d e t y  of M. grands 
of Retz, a species originany desoribed by it8 author f'rom epeaimene eent to him by 
Koenig, who colleoted in Southern India. Beta's damription is very short and, a'e 
Mr. Clarke points out, would snit several speoies. The epeoies of Mmecylon have 
not, aa a rule, a wide distribution, end very few indeed of them are oommon to 
8. India or Ceylon and to the Malay Peninsula. I think it, therefore, in the absenoe 
of hie type specimen, advieable to consider Betz'e name aa properly belonging to 
the Ceylon plant repremnted by Thwaites's C.P. 843. Both Messre. Clarke end 
Cognianx treat as belonging to typical M. gronde, Retz, tlle Singapore plant isened by 
Wallich as No. 4472 of his Catalogue under the name M. laaiporum. Thin plant is 
now represented only by fruiting speoimene whioh do not, in my opinion agree with 
any other dfmecylun in Herb. Kew. The inflomenoe in Wallioh's speoimene ie 
2% in. long, pedunoulate, and laxly compound-umbellate. When flowers shall be 
forthcoming it  will probably be found newsaery to let the epecies M. ZaaifEoruin 
M a  good. 

Thmites's C.P. whioh I aaenme, in the abaence of a type epeoimen, to be equal 
to the type ot M. pride, Beta, does not in my opinion reeemble the four forms 
which tba two distinguished botanists just mentioned agwe in treating aa varietiee 
of it, Uoien t ly  closely to warrant enoh treatment of the latter. I would venture 
to dispose of them as followe :- 

VAB. Horafieldii-116. oleaefolium, Bl. VAP. khaaiana-M. oelaatrinum, Kurr. 
V A ~  pabesoens EM. pnbeeoens, King. VAR. mergnioa-M. mergnioe, King. 
M. Coguiaux hee inadvertently desoribed the fruit of Y. okaefolirm as globose, 

wherean in hie original desoription of it  Blume writes " frwtibua sllipsmdeis." 

2-2. MEMECYLON PAUCIFLORUM, Blume, Mu. Bot. I, 356. A small 
tree ; young branches Bangled, slender, pale-brown. Leaver coriaoeoae, 
rhomboid or elliptic-rl~omboid, dying brown, the lower surface paler, 
the apex blunt a d  often retnse, the base acute or snbacnte; nerves 6 
or 7 pairs, invisible or very faint ; length 1-1.5 in. ; breadth '35-1 in. ; 
petiolc under -1 in. Oymes umbellate, axillary, on slender peduncles '1-2 
in. long ; flowers 7-10, small, on slender pedicels braoteolate at  the base 
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bad about -15 in; lung. Calyx-tube shortly campannlate, or eaacer-ehapd, 
with a large, wide, sharply and minutely Ctoothed month. P&& 
amminate, Stahens and etyle mnoh exsertad. Fmit depressed. 
globular, smooth, orowned by the toothed calyx, .2 in. in dhm. Miq. 
PI. h d .  Bat, I, pt. I ,  $78 j Knrz, For. Flora B n m a  1, 514 ; 0. B. 
Cla~ka in Hodk. 61. F1. Br. Ind. 11, 555; C o p .  in DO. Mon. Phw.  
VIf, 1169. M. mpitellatum, Spanoghe in L i n n w ,  XV, 203 (not d 
Linn.). a. r,r~bellcctum, Benth. F1. Anstt*&l 111, 293 (non Bt~rtn.). 
M. adust~le, Muell. ex Trians in Linn. T r ~ n a .  XXVIII, 159. 

A ~ A M A #  I ~ L A N D ~  ; very comnlon. D I ~ T ~ I B .  Bnrma (Beafer m 2 )  ; 
Chittagong ; Anstralia ; Timor. 

The Penang speoimens have narrower, lees rhomboid leaves thnn those from 
€60 Andbmane. 

23. MEMECYLON LLEQANS, Knrz in Jonrn. As. Soc. Beng. 1872, 
pt. If ,  307. A glabrous shrub ; young branches slender, boldly 4-angled, 
mmetimea wiuged, the bark pale. Leaves coriaceons, pale yellowish, the  
upper &I.fm~ tinged with green when dry, oblong to elliptic, much 
hcnniinate, tlle base very cnnente ; main nerves invirible or very indis- 
tiriot ; length 3.5-5.5 in. ; breadth 1.4-2 in. ; petiold .1623. Flowws 
.I5 in. long, their pedicels longer, (.2 in.), slender, Angled. U y m a  
axillary, several together, pedurlcnlate, simply 01. t~ichotomonsly 
umhllnlate ; peduncles -3-.75 in. long, 4-angled. Calyx-tube somewbat 
luge for the genus, onp-sl~aped, narl-owed to the base, .1 in. wide a t  the 
hndnlate, obsanrely 4lobed month. Petale bllie, broadly ovate, acnmi- 
nate. Fruit globnlar, amootlr, .5 ia. in dinm. Kurs, For. Flor. Burma I, 
814; C. B. Clarke in Hook. fil. F1. Br. Ind. IT, 554 ; Oogn. ia DO, Mon. 
Phan. VII, 1138. 

ANDAMAN I~LANDS ; very common. 
VAR. minor, King. Cymes usually solitary, the pedicel slonder, 

uh&; fmi t  only '2 in. in diam. ( P ripe) ; leavea 2-3 in. long. 
ANDAMANY ; King's Collectors. 

Smaller thnn the typioal form in nll ita parta. The flower buds elso differ 
wmewhot from thorn of the typical form. 

241. MNMIECYLOR AcuMIaATnM, Smith in Reee Oyclop. XXIII, 4 
A free, 30-50 feet high; young branoha  lender, terete, the bark 
bmwn, mnooth. Leaves thinly coriaceous, dryiug pale olivaceons-brown, 
&ha a n r f m  aonaol~nrons, ovate to ovate-lanceolate, caudate-acnminate, 
the bsse cndeate ; main nerves invisible ; length 105-2.25 in. ; breadth 
08-14 in. ; petiole '1-'15 in. Cymes solitary or in pairs, axillary, 
umbellate, on pednnoles several times longer than the petiolee. Flacers 
8-8 in a compound umbel; pedicels bracteolate s t  the base, slendef, 



M long ae &he flowem. O a ~ l t r b e  aepehaped, the hnrhda b r M ,  
slQhtly mtrlctdd belaw the thiok, ahorb, rtrldnlate, brodly 4tadthed 

? limb. Petat  conical $ bud. firbit globular, somewhat depreseed, 
smooth, crowned by the narrow onlyx-limb, -25 in. in &am. T r i m  in 
Trans. Linn. Soc. XXVIII, 158; DC. Prodr. 111, 6 ;  (3larke in Hook. 
al. MI. BP. h d .  If, 562; Cdga. ih UC. Moh. Phsn. TIT, 1152 (excl, 
VAR. f7avacens). 

MALACCA; &$th (gew Dietrib.) 2385 ; Maingay 810; Bemy 
I 
I fa1 ; 1Eidtm~ 3293, 3298,4574. SOHORE ; Bidty 4656. P ~ R A K  ; kingb# 

bttetlm 3458, 8764. 
25. MI~MBCYLON GA8CIRtOIbES, Pnnme, Mns. h t .  I, 356 (exct. VAR. 

A ttw, 9040 feet high ; j6ung bmnohes bwte, stender, pde-b~a~vn. 
h a w  thinlg c u ~ i ~ ~ o o s ,  oblongovete or elliptic, abtciptl~ and rather 
&to8ely a ~ ~ h i n t i t e ,  the bade cnt~eate, drying pale-brown tinged with 
o h ,  the mder errface the palest ; maid nerves iavisible ; length 3-5.5 
in., Breadth 112-2 in. ; petiole 10.S1 in. Cgmes axillsry and in the ~lttIe 
OF old leaves, tlmbelllate, many-flowered, sa sh&t pednncfee (-2 in. Iong, 
lodger in frdit); pedicela slerldet, bmteola& at the bwe, 'l-.j$ in. 
bag. E'lowar-bddd cscata. Odlyx-ticbe small and oup-shaped, the 
month very wide (nearly -1 hi.), ft.?idd(Lte, but with fohr mfndtd, achte 
teeth. Fruit glohlar, smwth, pale dhed dry, '2 iti. fti  diaiii. Oogo. 
in DC. Mcwr, Pbm. VII, 116% 

r MALACCA; D q  1240. Maitguy (Ren Dintrib.) 817. P ~ A B : ;  
&oriro~ni 2033 ; WTOV 296 1, ilQos ; Kiroq.8 &dbctm 1984 11838,7123, 
10084; 6 1 ~ o a ~ o ~ r  ; 8118, S u ~ w m d  ; 1333. Dwrms, 
Eh~tce, B h e ,  F o r k  2870,alOB J Borneo, Becoari 586. 

M, Yaaradtm* awDrltANrcQu, gin@;,  a, ep. A sbrkb j young 
m h e e  dmdsr wiCB firiot g r d o v ~  below urn nded, &ha bsok p l w  

z brown. Learn &a- brown on tbe upper d greeaioh-polbw om 
tbrlomrebrfeee whm w, oblonplodoeolab, gradudi$ swl bllu3il$ 
aoamiork, the btm oasMbb; m4im SWVB. 10-1Y flab, ih- 
-the od@, CP&hOCi.Oatd;lepgbh SkQ5-3 i & j  bredSh.75-1 ipll 

-8 in. Pdwdu noequd, "444 in. I-, b paka ht h e  uil. 
of leaves ov at fallen lame, bering ef theit # ~ s s  a-kflowerd 
md&, bractealob ab the diviaiolae, 0ower-pediorle as lang as the 
calyx, minutely braoteolate at  the beoe. Colp-tube aaqanPbrfe, 
#prwd below, $be m t h  trnaoatq n w l y  '2 in. wide. Bud of petals 
a6tiiaal. FA# deg~80w,d-plobnlsr, crowned by the m a l l  oalyslimb, 
ydowbh,  '2 id. in ctlam. 
. ANWAN Z ~ U H D ~  ; King1# Qo&Cto*o, 357,462. . ~ l c o s u  ~ U N D U .  

A B p i -  wibh k v U  Dome* M h  bboa of @rcQbblrr, BL, I#b 
b tCr h&aoM~ce # mnrbkr Y. WrnmtwR, b., btlt tllQ pedturckd an 10- 
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than in that species. The infl~reecence alao resembles thnt of M. intermedium, BI., 
but when young it is covered with a yellow waxy ooat ; the pedioels and pedunoles 
are moreover much shorter tllan in M. intermedium. The leaves resemble thorn 
of the latter species in nhnpe but are of a thinner texture no that the nerves are 
risible though faint. 

27. MEMECYLON INTERMEDIUM, Blnme, Mus. Bot. I, 358. A tree, 
20-10 feet high ; young branches slender, terete, pale cinereom. Leavecr 
thinly coriaceous, broadly ovate, shortly and bluntly acuminak, the 
base cuneate, greenish above and brown beneath when dry;  main 
nerves invisible or nearly so ; length 2.75-3.5 in. ; breadth 1.25-2 in. ; 
petiole .25235 in. Oymes h g e ,  crowded, in the axile of leaves or of 
fallen leaves, nsnally in pairs, on peduncles several times longer than 
the petioles, compomdly umbellate; pedicels slender, bracteolate at  
the bwe, .1 in. long. Oalyz-tubs cup-shaped, with a wide, truncate, 
@dentate or mi~~utely tootled limb. F ~ i t  not seen (globose 
Cogl~iaux). Triana in Linn. Trans. XXVIII, 157; C. B. Clarke in 
Hook. fil. F1. Br. Ind. 11, 561 ; Cogn. in DC. Mon. Pl~an. VII, 1158. 
M. rr~nbel&tunr, Blnme, Bijdr. 1094 (not of Bulm.) Nand. in Ann. So. 
Nat. Ser. 3, XVIII, 273 ; Miq. F1. Ind. Bat. I, pt. I, 575. M. garcinwidet, 
Bl., VAR. elongaturn, Blame, Mue. Bot. I, 358. 

PERAK ; Beatechini 1036. DIGTRIB. Sumatra ; Java. 

This rewmblee M. garcinioidee, Bl., very oloaely, but dB- in idoreacenco, the 
oymee of thin being larger, on longer peduncles. 

28. MBMECYGON EDULE, Roxb., Corom. Plants I, t. 82. A sbmb 
or emall tree ; young branches terete, pale when dry. Leaoee coribeone, 
drying brown, the lower surface paler, both often with an olivaceous 
tinge, elliptic or ovate, the apex sub-acute or shortly and bluntly 
muminate, the base nsnally cunmte but sometimes rounded ; main 
nerves 5-8 paire, very inconspimons, m u d i n g ;  length 2 4  in.; 
breadth -85-2-25 in.; petiole -1-.35 in. Pedunclse eeveral together, 
unequal in length, longer than the petioles, axiilary, umbellately cymose, 
many-flowered ; pedicel8 longer than the calyx. Caly;rctt&e cnpnlar, 
narrowed to the base, the limb truncate, sometimes obscnrely Ctoothed. 
E'ruit globular, crowned by the small a l p l i m b ,  '25 in. in diam. 

Only two of the numerona varieties of this species mar in OW 

region. These are ae follows :- 
VAE. 1. typic~. Leaves nsnally under 3 in. long, dull, tinged with 

yellow when dry, acute or obtuse. M. eduk, R ~ x b .  3'1. Ind. 11,260 ; 
DC. Prodr. 111, 6; Wall. Cat. 4107; Dalz. & Gibs. Bomb. F1. 03 ; 
Kum, For. Fl. I, 612. M. eduls, VAB. a, Thwaites Ennm. 111. hf. umbel- 
laturn, Bnrm. F1. Zeyl. t. 31. M, binctorium, Kcen. ex W. & A. Prodr. 
819; Wight Ili..t. 31. hf. globiferum, Wall. Cat. 4108. M. pyrifoli~rn, 
Naud, in A n a  Sc. Nat. Ser. 3, XVIII, 277. 
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S~~QAPORE ; Ridley 4084, 6054. MALACCA; Qrifith (Kew Distrib.) 

> 2387; Maingay (K.D.) 812; D ~ l v y  1028. KEDAH; Ridley 2627, 
Curtie 2627. DISTRIB. India, Ceylon. 

VAR. 2. wata, C. B. Clarke in Hook. fil. F1. Br. Ind. 11,563. Leavee 
large, often Mti in. long, acute or muminate a t  the apex, tbe b ~ e  
m n ~ ~ d e d  or cuneate, shining when dry ; fruit black when ripe and some- 
what snoonlent. K. maturn, Sm. ex K n n ,  For. F1. I, 512. M. A&, 
v u .  y, Thwaitee Ennm. 110. M. umbelbtuin, Hb. H e p e  in Wall. Cat. 
4109. M. tinctorittm, VAB. .P, W. & A. P d r .  319. M. p~asirtum, Nand. 
in Ann. So. Nat. Ser. 3, XVIII, 275. M. pan&, Wall. Cat. 4103, 
partly. M. Euoidum and hi. pyrafolium, Presl. Epim. Bot. 209, 210. 

ANDAMAN ISLAXDS; not common. NABCONDAM and GREAT Coco 
ISLANDS ; Praiu. PERAK ; King's Collector 4175 ; 8cortechiiai 947. 
PENAR~ ; &-tie 723. SINQAPORB ; Ridley 6536. DISTRIB. India, Malayan 
Archipelago. 

Af. amabile, Bedd. TAB. nmla~ten8i8, Clarke in FI. Br. Ind. 11, 565. This ia 
founded by ite author on the very imperfeot material afforded by Maingay's 
specimens (Kew Distrib. 819). 

M, laniflorum, Wall. Cat. ; eee note under Af. oleaefolium, Blnme. 
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Mr. G. C. Dudgeon, F.E.S., having ~.econtly published in the 
Proceediugs of the Asintio Society oE Bengnl, p. 111 (18991, a paper 
entitled "Mammalia not hitherto recorded from the Darjeeling 
District and Sikhim," I verlture to lay my experience gnined by having 
collected largely durillg a period of nearly twenty years in that region 
before the members of the Society, as regards the animals referred to 
by Mr. Dudgeon. 

Urms malayanw, Raffles. With regard to this nnimnl in the year 
1883 I wrote to " The Field " under the nom-de-plume oE I' Pulteney " 
a noteentitled "Benr Sllooting in Dapjeeling " :-" Jerdon, i n  his 
' Mammalia of India'-and I see Mr. Stelndnle follows him-has only 
one species of blwk bear found on the Himalayas (Uwtrcr tibetanus).* 
Now 1 know two distir~ct kinds, U. tibetanue and a smaller species. 
U. tibetanus seldom climbs trees, but the smaller species always does. 

Mr. W. T. Blanford in ' The Fenna of Britinh India-Mammelia,' p. 107, 
n. 93, the name U. torqnatue, Wagner, for thiu upeoies in preterenoe to 
U. thaWanw, Curier, the older name, for the reaeon that this bear is eot foand in 
Tibet itrslt, d L therefore misleading. [Ed . ]  

J. 11. 12 
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I t  is entirely a very glossy black, with the exception of a re ly  narrow 
white mark on the chest, sending up a branch on each side in  front 
of the ul~oulder ; the aose is buff-co1on1-ed or white. I have shot many of 
both species, and have now in my possession skins of hoth. Most of 
t h e  villagers about the hills could have told Mr. Sterndale that there 
were two k i ~ ~ d e  of bears, one called ' bhooe bl~aloo,' or ground beni; 
and another ' rook bllnloo,' or tree bear. 1 have always foul~d the Lhooe 
bhaloo 01- g~.ound bear (Ursus tibetatarrs) rery mucll more numerous 
tllnn the rook bhaloo or tree bear." In  the sanie note I mentioned that 
on the 23rd of October, 1883, a friend, my bi.other nnd myself went 
to Birch Hill Park a h u t  9 P.M. one momlight ~ ~ i g l l t ,  and we saw three 
bear8 in a smnll onk eating the acorns ; an 1 on the following niglit 
counted no less than five in R single tree, nll of them were roolc 
blialoos. These number8 are nnusual, as R rule not more than n conple 
of bears are seen in one tree. I may remark that I have since fonnd 
tlint U. tibetasus ill the Darjeeling Dist~iot does climb trecs, ns I have 
sllot them in oaks when the morns are ripe in Ootober. Also that tile 
smaller species, 77. mdaycr~~ru, principally Rffects oak8 a l ~ d  cl~estnuts, 
i n  which they form rude nests by breekii~g off the smaller branches nud 
piling them into a lienp amongst the largcr blanches; and that the 
eramplea of U. nnla1aya)ltre I have shot were of the nolmal form des- 
cribed by Mr. Blanford in which the crescentic white p t c h  on the 
chest does not have the apex prolonged into a white streak on the 
abdomen. The clams are sl~ort. l ' l~e  hillmen drezd the i w k  bhaloo 
rery mucli more lhzn the larger species, and they dl agree t l~n t  if 
distulabed it attacks a t  once. 

At11errwa maclwra, Linnmus. I Lavo had the Asiatic BI-ns11-tailed 
Pol.cnpine from below Ging, from near the Rnmam liver, a i ~ d  from 
the Rol~tak Valley-all in Sikl~iru. Olre oE my collectors brongl~t lne 
a fine specimen of the species from beyoad Sundukpho on the Nepnlese 
frontier, over 1 1,000 feet eleyation. 

Ne~~wrhm~hce brrbnliruz, Hodgso~~. I have shot the Himnlnym 
Qoat-qntelope or Serow on some roclcy deep liills close to S~~ndnkplio 
a t  nbolit 11,000 feot elevntion, have seen tllem allot a t  Sencl~nl nG nbont 
8,000 feet, 11ave n g ~ i u  got tl~eln on uorlie rocky atsep g ~ . a a ~ \ d  below 
Soom and Singtom a t  about 4,000 feet, atld ngain on some rery rocky 
ground on the Gikl~im side OF the Rumam river at  a h u t  the same 
elevntion. 

Oemnsgornl, Hardmicke. I 11ave shot tllo Qord near Pliilot and 
noar Tongloo, a t  about 12,000 feet elevation, again on tile laudslip 
between Soom and Singtom, a ~ ~ d  numbera are to be fonnd on some 
rery rocky and precipitous ground on tile  bank^ of the Rumam River. 
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> 31f.-0n a new ~ n s t b d  of treafitrg the properlies of the circle a d  
analogotis matters.-By PROMOTEONATE DUTT, H.A., B.L. Oosl- 
naunioalad by the Nalural History Secretary. 

[Beoeived 18th Y m h  ; Eead 4th April, 1800.1 

According to Enclid the circle is defined aa a plane figure, mhicl~ is 
such that the length of any stmigl~t line drawn from a beltnin point 

! within the circle to the bounda1.y is constant. 
A circle mfiy also be defined as the locns of a poiut which moves so 

that the ratio of its distances from two f i x d  points is constant. This 
propasition has been proved as prop. 4 oE the Theorems and Exnmples 
on Bk. VI in Hall and Rtevens's edition of Euclid, page 361. Them the 
proposition has been given in the following words : " Given the base of 
a trianglea and the ratio of the other two sides, to find the locns of the 
vertex." Tiie proof ahows that the locns is a circle. I propose to take 
this property of the circle as my starting point, and to deduce other 
properties from it. I shall first of all proceed to show how the coutra 
of the circle can be found from the definition adopted. 
Let A, B be two given points, and P D E  Fig. 1. 

be the circle, so that whatever the position 
of P, the ratio of A P  to BP is constant. 

f A P  AD 
Then -=- 

B P  BD 
.*. L APD= L BPD (prop. 3, Euc. Bk. 

VI). 
A P  A E  

Also - -- 
BP-BE 

\ - :. L B P E =  L Q P E  (prop. A. Euc. Bk. VI). 
:. L E P D  is a right angle. 
Take 0 8s the middle point of DE. 

By a well-known rider (Ex. 2, on prop. 32, Bk. I, Hall nnd Stevens 
Page 100). 
We have OP = CB = CE. 
:. 0 is the centre of the circle. 

According to the definition adopted, i t  will be found thnt AB is 
divided harmonically a t  D and E (Hall and Sterens'e Geometry, 
Example I, Bk. VI, page 360). I t  mill appear from Example 111,. that 
the &might line through B drawn a t  right-angles to the diameter D E  
is the polar of A with respect to tho oircle. Example I1 showe that if 
0 be the middle p i n t  of AB, OD.OE= OBs. Exnmple I a t  page 233 
(Hall and Stevens) shews that the rectangle AC, BC is equal to the 
sqnnre ou the radius. 
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Let ns write the property in the form rl==mri, whero rL=AP, 

rs= BP. Doscribe two circles with the fixed points as centres, and 
rsdii equal to a, b so that a = mb, then the equation of the circle can be 
reduced to the form T, - a=m (rS- b), which means geometrically tbat 
the distance of any point on the oirole rl =mr, froaa bbe oircumferencea 
of the circles described with the fixed point6 as oentrea are in tke fixed 
ratio m. (1). 

The form T, - a=nr (r,  - b) shows that the ci~.cle p w e e  thmmgb 
the intersections oCr,=a, and ra= b, and i t  ie evident, thedore, that 
the three circles T' = a, r,= b, and T' =mrp will co-intereect if a= mb. 

The proposition m y  be enunciated geometrically as follawr .- 
Let circles be described with the fixed pointa aa centreg, so that 

their radii are in the ratio na. The circle which represents the l o c ~  
r1 =m+p piuses through the interseotioos of these ckles. (2). 

If PT be the tangeut at P we Fig. 2. 
d r  d 

cosAPT & 
hare - = - 

cos BPT dr ,  - 

= na. 

This property can also be deduced 
calcrlus. UP is the n m a l  at P. 

withont the nee of the difbmatigI 

sin OPA cos APT :. w e  have - = - 
sin CPB cos BPT' 

sin OPA OA 

UA But from similar triangles we can prove that -= n$ (uide tlw CB 
figure of prop. 3, Hall and Stevens, page 361). 

00s Am- ' -  ' a aoa BpT-m (3). 

k t  N, W be the feet af the perpondiculara from Ton A P  and BP. 
Then PB= PT coa APT, PN' = PT coe BPT. 

:. PN= m. PN'. 
Also AP=m. BP. 

:. AN=m. BN'. 
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Bnt the cimle dencribed on A2'aa dinmeter cute AP a t  N and thnt 
! on B T  cuts BP a t  N'. 

The proposition may be enunciated geomct~ically thae :- 
If the tnngent a t  any point P to a circle meets the line joining 1Le 

fixed points A, B  in T and on dl', B T  are described circles cutting 
AP, BP in N, N' respectively, then the ratio of AN to BN' is the same 
as that of AP to BP. (4). 

. . 
i As an alternative and purely geornetricnl proof of prop. (4) tho 

following is given.' 
Join NN' and PD. 
Wehave L O P B - L C P D -  LBI'D= L C D P - ~ A P D = L P A D .  
.*. L ATN being the compleme~it of L  Pd D is equnl to L BPT, 

the complement of L  CPB. 
But P, N, T, N' lie on a circle. 
:. L  NrPT= L TNN'. 
:. LATN = LTNN'. 
:. A B  is pnrnllel to NN'. 

AN AP :. -=- 
BN' BP' Fig. 3. 

Let the circle described on AB ns 
diameter cut the givon circle in P. 
Then if 0 be the middlc point of AB, 

f we have OD. OB = O P  = O P .  
Bnt OD.OE= 009- ClY A - Coo - OP. 
:. COI = OPP + O P .  

By Enclid I, 48, LOPC is a right- 
angle. 

b 
Therefore, OP is the tnngent a t  P to the given circle, and i t  ie the 

normal to the circle described on AB as diametet.. Therefore, tho 
circle described on the line joining the fixed points as dimeber cute 
the given circle a t  right angles. ( 5 ) .  

Also as proved before, PN=et. PN'. 
:. ON1= m. ON ns PNON' is a rechngle. 
Therefore, if the circle described 011 the line joining tlle fixed points 

cute the given circle a t  P, and 0 be the point, where the tangent a t  P 
meets AB, then the distances of A P ,  BP from 0 are in their inverse 
ratio. (6). 

For tbia proof I am indebted to my nephew, Babn Benodebihnri Dntt of the 
SaoaLrit College, who hae given me much nssistnnoe in the compoeitios of thin 
ppsr. P.D. 



94 P. Dntt-Proplies of the circle and analogous rnatteb. [No. 2, 

The properly follows also fium the knsideiation 'of the equality 
of the areas of the triangles APO and BPO. 1 

Let A P  cut the circle again in P', then Fig, 4. 

A P  AP' P' 

AP B P  B P  
p7= BP' - ~ p =  P'Q where 1IQ = 

BP. . 
P Q  is 11 AB. (7). 

Let P B  meet t.hc cil-cle in E 
A P  AR then -= - 
PB BR * 

:. LPAB=LBAB.  (8). 
Similarly i t  can be shewn that if P'B meet the circle agaili in 3' 

then 
LP'AB= L EBB'. 

:. 8, R', R lie on the same straight line. (9). 
Again, in the two triangles APB, AR'B we have L P d B  = LR'AB 

also L A P B = r - L P I P R = r - L P ' R r R = i A R ' B ,  and bile side AB in  
common 

:. we have B P =  BR', A P  = AR'. 
Similarly we can show that BPI= B R and AP' = AR. (LO). 
Also BQ = BP. 
:. BP's - BR'a= P'B' . P'Q. (11). 
Since B P =  BQ=BR' we cnn show that the angle QPR' is a right-. 

angle. (12). 
If R'Q' be drawn parallel to AD, similnrly L QQ'R' is a right-angle, 

and as Pa, R'Q' are each parallel to A B, QPR'Q' is a rectangle. (13). 
And i t  is evident that P, Q, Q', B' lie on a circle, the centre of 

which is B. (14). 
The results of propositions (7) to (14) may be summed up as 

follows :- 
If a straight line be draw11 through tlio fixed point A, cutting the 

circle in P ~ n d  P' and PB, P'B meet the circle again in R and a', 
and P Q  and R'Q' are drawn parallel to AB, then A ,  R', R lie on ono 
straight line. A circle with centro B passes t111.oogh P, Q, Q', R'. d l j  
bisects the angle P'A R' and P, 8' and P', R are respectively symrne- 
trical with respect LO AB. 
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Now, let ns consider the  properties of the system oE circle#, 

L 
obtained with the same fired points A, B, by varying the ratio of A P  

08 
to BP. We have -=ma. 

CB 

1 
Now, AB is constant :. CB a - 

111P - 1' (15). 

If s z = l ,  OB= lo, and this must be so ns in this onae, t l ~ e  locus 
redncee itself to a straight line, which mny be taken as the case of n 
circle with an iufinite radius. 

It will appear from (5) that all t l ~ e  circles of th9 system nre 
intelesected orthogonally by the circle described on AB as dinmeter. 

If r be the radins oE the circle, 13 = CA x CB=na* x 

or AB=r na-- . (16) .  3 
This sliows tlmt the rndins remains the same if r n  be changed 
1 

into --. 
I n, 

GCeometrianlly this Lenns that iE we describe a circle mnking 
BP=na. AP, the radins will be tlle same, but the centre mill be on tllo 
oPller side, and this also appears from the considerntion of symmetry. 

The relation rl=mrz 1-educes to r =ins where a is fired, ~ n d  1. nnd st 

r 
vary. Writing the relation in the form -=a, we arrive a t  anobl~er 

b m 
result, which may be enunciated ns follows :- 

I f  two circles be described, one on tlle line joining tlle fixed poi~lts 
M diameter, and the other with centre B and rndios equal to a ; then 
i f  any of the system of circles drawn with the same fixed poiuts A,  B 
and having the relation I, =nwS cut the circle described round B se 
centre in P, and the straigl~t line AB in D, and DE be drawn perpen- 
dicnlar to AB, meeting the circle described on A B  as diameter in E, 
then the length of AP varies a9 the sqiiare of the co-tangent of the 
angle DAE. 



AD Fig. 6. 
We hare .QP=BPx U3 

= BP cots D.4E 
=tr cotP DAE. 

Tl~erefore, the positio~l of tlre point 
P is k n o n ~ l  if tlie magnitude of the - 
angle BAE is given. 

Also for any point on the oircle described rountl B with o f i x 4  
radius A P  tnns BAE is constant and eqonl to the indim. (17). 

AP 
Now, if AP,  BP vary but the ratio - rom~ins constnnt, the ratio UP 

AD will remain oonstant, and also the angle DAB. 
BD . 

Therefore, if A be Axed and any point B is bken in dB, and D 

kken  such that is constant, the locns of the point allere the per- 
BD 

pendicular nt D meets the circle desoribed on AB as diameter is a fixed 
etmigl~t line through A. (18). 

Tile preceding proposition9 will, I hope, shorn the utility of the 
metllod. Nany other properties mny be si~nilarly deduced, and this 
paper is pnt forward in the hope that i t  will ld to the deduction 
of other important and neefol resnlte by others. 

I beg to add thnt the properties alluded to before, may, I think, be 
nhilieed in some pligsical experiments in which two motiona are pro&lced 
simultnneously a t  two different phces, but ns I hare not the opportunity 
or nbility to carry them out myself, I ouly beg to give a brief outline 
of the method in the hope that others will be able to work it out. 

Bxperinlental ntearnrrement of the relocity of sound from oboevations 
in a  ailw way train.-If a railway train travels a t  a wnatant aped,  and 

sonnd be produced a t  n distance a t  the snme moment, whea tile. 
train lenves tlle station, the sour~d n ill k heard in the tab a t  only 
two poiuts in the line ot motion, formed by ita intersection with the 
circle with the aonrce of sound and the station ae the fixed points. 
From the observations the ratio of the velooity of sound to tlrrt of 
tho rnilwng train can be calculated, as shewn below. The following. 
proof applies to the case in which the line of motion ie a t  light-anglee 
to the line joining the railway station to the source of sound. 

Let B be the station and A tlle source of sound in the figure in 
EX. 3, Hall and Stevens page 361, and let H a n d  K be the points where 
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the aound from A is heard. Then, from the observation of the time since 
leaving the station, an observer can find the distance BH, if the speed of . 
the railway train be known. AB can be found by direct meesnrement, 
and thence AH. The ratio of AH to BH gives that of the velocity of 
the sound to that of the train. 

TV.-Note on a method of detecting free P h p h u s . - B y  P. MUKERJI, 
B.Sc., Professor of Chemistry, P ~ ~ d e n y  College, Cakwtta. Corn- 
municnted by the Natural H & t q  Bmetay. 

[ h i v e d  12th Mamh ; Bead 4th April, 1900.1 

The following statement is made in Roscoe's Treatise on Chemistry 
and in Watta' Dictionary of Chemistry : Phosphorus does not directly 
combine with Hydrogen. 

The principle employed for the detection of free Phosphorns in'the 
preeent note is the phosphoreecenoe of the vapour of Phosphorns diluted 
with Hydrogen gas. 

The following is the apparatus employed : A three-necked Wodffe's 
bottle ; to the middle neck of which there is attached by a cork R tnbe 

I ' about eleven inches long and of half an inch diameter, the upper end of 
the t u b  being closed with a cork. To another neck a safety funnel with 
a long tube is attached, and in the third neok a short jet is inserted. The 
tnbe of the safety funnel dips into the liquid in the bottle ; the middle 
tnbe and the jet enter the bottle only for a short dietance. The tube 
attached to the middle neck is somewhat loosely fitted so that traces of 
air  may enter the bottle. The jet and the funnel are fitted tightly. 
The capacity of the bottle may be a litre or lees. 

For the above-mentioned apparatus a simpler one has been substi- 
tuted in several experiments ; namely, e small flaak of about 184 C.C. 

oapacity, ~ n d  fitted with a funnel with a stopcock and also with a jet. 
The mathod of carrying out the test, and the appearance :-Zinc and 

dilute Snlphuric acid are introduced into the bottle, and the gaa issuing 
from the jet ie observed. If in a dark room, there is no glow perceived, 
then the mate~.ials employed are free from uncombined Phosphormu. 
When the bottle is so hot through the chemical action between the zinc 
and acid that it can scarcely be touched, i.e., when the temperature 
of the liqnid is about 60' to 70° C., and that of the gaa in the upper part 

> of the bottle is 45' to 50' C., the cork is removed from the top of the 
tnbe attmched to the middle neck and the ssbstance suspected to be 

J. 11. 13 
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Fhdephoras m to contain this in a free state is introduced through 
Ule tube into the bobtle, and then bhe cork is qnfakly inserted. If en 
organia m i x h e  mpeoted to contQn f1-x Phoaphorns haa to be intro- 
duced, it may be poured in thmugh the tl~istle fannel, or better stiill 
through the neck to which the jet iu attaohed 4 the jet in qaiokly put 
back into the neck after introduction of the mixture. Soou after tlle 
introduction of Phosphorus (free) the gas issuing from the jet is found 
to glow in a dark room, a sheaf of Iight emanating from the jet. The 
liquid inside the bottle glows, and lumi~~ous flashes are also seen now q 

and then. If now the cork a t  the top of the middle tnbe be removed, 
the light will sink down through tlie jet, and the gas escaping a t  the top 
if  the middle tnbe will glow. On replacing the cork the glow mill re- 
appear a t  the jet. By alt'ernately removing and replacing t l~ i s  cork, the 
glow may be m ~ d e  to nrove dotanwards and awards through the jet at 
the option of the operator. [If the ~econd form of apparntus is naed, i t  l 

is only nscessary to take off and replace the stopcock below the funnel, 
aud the glom mill appenr alternately ill tlie fuunel and a t  the jet.] 

Fresh qnallt&es of diluto Sulphuric acid and Platinic chloride may 
be introduced if tlra glom shews sign of ceasing. 

Delicacy of the test :-In one exporimout, 7 mgrs. of Phosphorus 
were cut into two larger and two smaller pieces ; and one of the smaller 
pieces (&out 1.5 rngl..) was introduced into the second form of ap- 
parstas ; the appearance noted above mas observed. After about half an , . 
hour Uie ziuc mas wnslied two or three times and kept in the flask under 
watel~. About twenty-four hours later this zinc without nny further 
ddi t ion of Phosphorus agaiu shewed the glow nt the jet and in tlie 
fannel. 

I n  asother espi iment  tlie first form of apparatus was employed, 
the cspaaity of the bottle being a little over a litre. 112 grammes of 4 

zinc, 250 C.C. of acid and water, and 30 C.C. of inilk were introduceij 
i d  the bottle; uext 2 mgr. of Phosphorus mere introduced. The jet, 
the tube, and the bottle all glowed in the way described above. 
It may be here stated that Freseuius's limit for Mitscherlich's test is 
1-5 mgr. of Phosphorue in 150 grammeu of mixture ; the second experi- 
ment shews tlmt the present method is at least as delicate as Mitscher- 
lich's. 

Remarko on the process :-The use of nascent Hydrogen as a reagent 
for the detection of Phosphorus is not new. Valentine mentions i t  in 
his Qualitative Anadysis ; but Ilia metl~od is uot the same 8s the present 
method. He observes the green wre of the hydrogen jet after ignition, 
and he does not use a dark room. Moreover, his apparatus is Marsh's 
Apparabne. His test is not a test of free Pllosphorus only but indicates 

1 



indifferearfly either P~OB~IKIIQS, phasphide, phphite  or hypoplranphite, 
since any one of these snbetnnces will give a fEaare with a green oore 
on + r e b e n t  w i t h  naacent hydrogen, a.e., with aina and dilute Sulphnria 
acid. It need b d l y  be rtebed that the method demiibed in thia paper 
is not the Blondlot-Dnssard Method, since the Hydrogen jet is not 
ignited, and the appeamnoe observed is not the green core of the 
&me of bunung Hydrogen. The phenomenn obrperved iu the p ~ ~ s e n t  
&hod are very similar to those deeoribed by Orookee in p q a  489 
of his Selecd Method#, Third Edition. Crookea, however, uses a some- 
what complicated distilling and oondensing apparatun, and ernpioyu e 
lamp for distilling the Phosphorue: the lamp agmia ntoeseitatm $be 
m e  of n~atariah for p v e n t i n g  ite ligbt from hindering the obeer9&iotl 
of the glow. Moreover, in hie method, the glow ie not ruder mdml. 
The apparatus described above is eimple; no b m p  ib mqaired fa* 
hating,  and consequently uo precauiion is  moeseary, es to Bhe ~Aeoted 
light of $he lamp b&g mistcken for the glow of Phoephms. Again, 
the  upemtor can by using the premnb method mnke the glow move np 
d down na oftem se he likes and with great e m .  Finally, there is  no 
ristr of exploeion, sinee hydrogeu oottbinuea to be evolved even when sir  ie 
sucked in through t h e  jet (by opening tihe top af tbe middle 6 t h )  ; air 
c ~ ~ ~ o b  ~ a r h  in to m y  large extent. Lastly, Phoaphorns can not only 
be d e w  by tbis method, but  it mn rlso be estimated qnrmtitive1y 

? 'by p&g the vqmr thus mdced into silver nihate solution. 
After determining the exact method in which the present test is to 

be c#fiied ant, Cbe influence of a gmod many enbetanoes upon the g h  
deemibod d o v e  was tried ; and by comparing the rssnlfs dtnrined w i 9  
bboee stated i n  con~eotioa wikh Mitecherlioh's methad by Crookes and 
ethem iti appears thab the y r s r s i i t  metkod is rzcpe&r td Mitaoherhkh'a. 
This will be seen from what will be staked p9eawtly. It may be 5wt 
of dl noted that oommon bazaar zinc WRS used ; the &c conhimxi some 
Phosphorue i n  the combined h i e  (md nlw some Arsenio). Hence in 
a m b t  with dihte Snlphnric acid the hno evolved a jet of hydrogen, 
w h i d  burnt with a grom core on ignition, but whiolr e v e  no glow 
wilthont introdaatbn of free Pho~phurus. It f o l h s  bhat f m  ttre 
&&don of Phospl~orus, it ie not necmaary to nse pnre zitlo. I& may be 
mggssted that s t a m  cauld be snbstitnted for lleeaent fIyd~-ogen in the 
h d  form af apparatus deeo~ibed above. The ohjeotion to at- is 
thd the  glow is not ee controlebb ee i t  is with nascent aydrogen ; 
mmeowr theze is the risk of explosion dbr eoclrion of air through 
the jet by removing h e  brnp from below bhe %k end thm re-heatit~g. 
The rids d exploeioo will  be distinotly greaber in presence of mnstard 
d, @oepbof&ted hyhogsa,  dbe., rrad plesegae ef Eodiw, (InlphureW 
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Hydrogen, Ether, &c. ; nascent Hydrogen has also 8 decisive snpeiiority 
aa will appear later on. Theu again on boiling Phosphorns in a complex 
aqueons mixture (when the temperature must be higher than 100' C.) 
some portion of the element may get oxidised by water if by notliing 
else and cannot then be vaporised. 

AII already stated some of the snbstancea in presence of which 
Phosphorns waa detecbd by this metliod were sucli as are known to 
interfere with the glow in the older methods. Milk, boiled rice, %our, 
silica, though not included i n  this category were thus tried ; the glow 
was well observed both a t  the jet and a t  the top of the middle tube after 
addition of Phosphorus. Sodium or potaesinm hypophosphite solution 
frrtehly prepared and filtered from particles of Phosphorns gave no glow, 
though phosphoretted hydrogen waa apparently evolved as the gse a t  
the jet burnt with a green core upon ignitiou : the glow appeared soon 
after introdnction of a minute pieoe of Phosphorus. Pliosphoretted 
hydrogen therefore does not interfere with the glow in thie method. 
Sodium phoaphite also gave no glow though i t  evolved phosphoretted 
hydrogen. Nitrona fumes are said to stop tlie glow of phosphorus, but 
i t  waa fonnd that in t h k  method nitrate or nitrate mixed with chloride 
did not prevent the glow. Mnstard oil wse tried : i t  did not interfere 
with the glow; the jet became blocked by a whitish oily deposit after 
some time, but there wae the usual glow in the funnel (of the second form 
of apparatns). The gas did not take fire and there was no explosion. 
Sulphuretted hydrogen and also Iodine are stated to interfere with or 
stop the glow of Phosphorus. I n  the present method t l ~ e  ~Sesnlt 
obtained in preeenoe of either of them substances may be regarded 
satiafaotory. In  one experiment 10 C.C. of a satnrated eolntion of Iodine 
in potassium Iodide were introduced in three portions; the glow wne 
eeen as nsnal, and the ieauing gaa did not colour starc11 paper to any 
appreciable degree. I n  another experiment ~ b o n t  four-and-a-half 
grammee of powdered ferrous sulphide wore introduced io two portions, 
and about 3 mgr. of Phosphorns were used. The glow waa observed 
a t  the jet and in the funnel: next the jet was changed and the new jet 
also gave the glow. Ether, alcohol, and oil of tnrpentine were ale0 
t:+icd. Oil of turpentine stopped the glow altogether ; but i t  waa fonnd 
that so far aa the preeent -method is  conoerned, the faillare may be 
easily remedied. A piece of Phosphorus, abont 2 mgr., waa iutroduced 
into boiled rice ; oil of tnrpentine, 2.5 c.o., was next added and then 8 

little water, and the mixture shaken. Now tho tnrpentine wae removed 
by decantation after adding some water ; the mixture waa next quickly 
waahed (by decantation) with Aloohol and finally with watei*. The 
mixture probably still oontained trsoee of turpentine oil ; bnt on intro. 
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duction into the hydrogen-evolving bottle, the glow was seen as nsual. 
Next 5 C.C. of aloohol were introduced into the bottle, the glow continued 
a t  the jet, and wcls also observed a t  tlte middle tube, though i t  a 
little less bright. As regards either i t  is as prejudicial to the glow 
oil of turpentine : but there is this dzerence that the glow appeara 
crfter a time on introduction of a fresh pieoe of Phosphorus. 

I t  may be stated liere that after t l ~ e  experiment is over, the bottle 
or flask used for the experiment should be filled with water before 
opening i t  in air. 

It will be seen from what hae been stated above that the ppreeent 
rnetllod will greatly facilitate the detection of Phosphoims in food and 
in cases of poisoning. The ~ppnratns described is simple ; and Zinc and 
Sulphnrio acid a n  be proonred in any town. Tlie glow is seen on a 
magllified s a l e  ; and there is no possibility of its being mistaken, cepe- 
cially as no lamp is required.  oreo over, many substances that hinder 
the glow of Phosphorus in the older methods do not affect the glow as 
observed by the present method. 

I have lastly to state that my assistant, Haridas Saha, M.A.., has 
helped me considerably ic t  earl-yiug out these experiments. 

V.-Note on the occtcrvence of Rhodospiza obsoleta (Licht.) in the Tochi 
Val1y.-By CAPT. H. J. WALTON, I.M.S. 

[Beoeived 18th Yay ; Read 6th June, 1900.1 

Lieut. 5. R. Douglas, I.M.S., has very kindly been collecting birda 
for me in the Tochi Valley for some months. Amongst some that I 
recently received from I~irn, from Detta Khel, are two specimens of 
Rhodoqn'm obsoleta (Licht.) . 

Mr. Oates, in vol. ii, " Fauna of British India, Birds," p. 223, 
mentions this Desert Rose-Finch ta a species likely to be found in India, 
but I can find no previous record of it having been procured within the 
limits of tho empire. 

Tl~ere is no doubt about the identification ; I have compared the 
hirds with tl~ose in the Indinn Museum, collected by Stoliclike in 
Tnrkestan, and Mr. Finn nlso agrees that they are R. obsoleta. As my 
two speciineus tare carbolieed, I am not sure of the sexes: the one that 
I tnke to be the male is a largei. bird than the other, and 11- the lore8 
and R very narrow fronhl line black, the upper tail-covei.te c o n k t  
with the sandy-brown back in being rather bright rafous, the inner 
secondaries are tattler broadly edged with pale bnfI. 
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Yl~e 0 t h  bird, whioh I take to h tlte hen, bar the laree ti&, and 
the upper tdsoverts and inner seco~ldariee co~mleronr  with the sandp 
bnnvn back. 

Tho fil-nt specimen was almt on April 146lb 1900. Ita ~CIWUM- 

mmb, tab in the  flesh, ere:- 
Long: tot: 6-95 inches. 

81 : 3'3 ' ,, 
caud: 2.87 ,, 
cnlm : 0.4 ,, 
tars: 0625 ,, 

The smaller b i d  was shot on Ap14 18th, 1900, and mewures 

Long: tot: 6.1 inches. 
81: 325 ,, 

. , caud: 2.25 ,, 
anlm: 0.43 ,, 
tars : 0.625 ,, 

The eoloura of &he mft were n d  noted. 

VI.-On bke Birds collected and obseroed in the Sotrthern S h n  r9tates 
of Upper Rurma.-By COL. C. 1'. BINQBAY, F.Z.S., and H. N. 
TROMPSON, PZB. 00111mnioatd by the Natural History decre t~~o-y .  

[Booaired l s t h  May r Read gth June, WOO ] 

The Southern &an States may roughly be said to be bonl~ded on 
the north by the Northern Shan States which aro fieparated from tl~em 
by the Nam Tn or Myitgnh river; on the east by Chinese territory 
and the French po8sessions on the MBkong river; on tile south-east and 
~0utl1. by the Sinmese Shan Strites, ~ n d  the semi-indepeudant state of 
Barreni ; and on the west by tlie settIed districts of Pyinmnna, 
Kyapke&, and Meiktila. 

k lnrge portion of this territory co~isivta of stretches of platean land 
at clev~tions from 2500 to 5000 ft. above the level of the sea, but low- 
ly ing hot valleys and high ranges of hills with peaks rising to 8000 ft. 
nnd upward also occur. The flora and fauna of the States is conse- 
quently vel7 diversified and well-wort11 thorough exploration and 
working out. 

During last cold weather (1899-1900) accompanied by Mr. H. N: 
Thompson, Deputy Conserrabor in charge of the foreeta, Southern Shan 
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States, I made a s110rt tour in some of the most western of tlie States. 
I t  was on this tonr that the greater part of the material oh which this 
paper is founded was collected, but w a y  ddi t ians  have bees made by 
Mr. Thompson of birds collected or observed and igentified by him 
previons to and after our jo int  tonr. We were folvtaaat.e in hiag ~ b l e  
to rpa~d s few rlpysat veriope camps on bLSaa-Pa, o mw+ aborrO 
8000 ft. in elevatioli* situated in the Mong Kong State. Here the 
birds procnred were most interesting ~ n d  I think fairly representative of 
the  Avi-fauna of the country. 

L 

Altogether something over 350 speoinpexm representing: 239 species 
were &Wed dPrisg the taw Qr suhsu3aqwntly by Mr. Thompson, while 
62 species, specimens of which were not procnred, were seen, noted ac~d 
identified beyond a doubt. 

I n  tho list whiclr follows, one or two  af Llle b i d s  oAered under 
already d e b e d  speoies, va1.y morp vr less in sire and coloruing from 
their t y p o  These might ppseibly be separnted ns distjpcti. I have 
bpwever while no tbg  the pointo of Mersnce prehrred to consider 
them merely lotaJ races sf well-known species foond in bbs L I i m a L j ~ ,  
Bssnm, other parts of Burma, &c. Two species however, one procured 
a t  Kalaw 4300 ft., the other on h i - S w - P a  st 6000 ft. ore in my opinion 
dietinctly new. One of these is a pretty IittLe Fly-aatgher belon&g to 
the genps Cyo,.i~is, the othm a rema~mkable Bnlbnl allied in hnbts to 
Zissipetea, but differing structut*ally and in oolqur from all specioa of 
tha t  genus, a l~d  from all known Bnlbnls. I have ventnrd to ptvpoee 
(oids Annds and Magwine of Naturd History, London, series vii, vol. v, 
No. 28 (April, 1900), pp. 857-359), a new genus Qeraeqphib, for the 
sberlaut Bnlbul, and to name i t  0. tlomgsmi Mr, T b p s o n ,  who 
was the 6& to s h o t  a speCirnea QE tbe bud, rsocgniaivg it at the time 
as probably an unclescribed species. 

The arrangement follawed in the subjo+wl lkt i o  &at & p W  in 
the  volumes on the Birds, Fauna of 111dia ssn'es, by Mesm. Oates 
wd Blqnfoql. An wbr isk  prefixed 40 the oarrent number in the list 
shows that the apeaim was asen tlad identified bnb not pracnred. 

I have to express my thanks to Major A. Alcock, I.M.S., Snperin- 
tendent of the Indian Museum, C@lcntta, who wse g d  epongh to send 
a trained taxidermist to aocompany my camp ; and to Mi-. Frauk Finn, 
the Deputy Superintendent of the Museum, who kindly waisted me in 
cornparim# and identifyiyg the birda obtained by me witlt the sar& of 
birds in the eoUectiop of the Iadian Museum. 

w me: &d heighb oa Chis mooatein, *oh hes 8 double oap, ere Loi-&n-Pa 
8008 it., Loi-Sang the aorttbarP EoaLJ peaL 81@ Lt. ?bo?@ mleyel. (H.N.T.), . , , 
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$1 (4). Co~vus MACBORHYNCHUS, Wagler. 
Faun. Brit. Ind., Birds, I, p. 17. 
Very common throughout the more wooded portions of these States. 

Destroy8 and eats a large number of wild birds' egga dnring the breeding 
se(L80n. 

$2 (8). Coavus INSOLENS, Hume. 
Faun. Brit. lnd., Birds, I, p. 21. 1 
Common, but only in the villages and tomne, not in the forest. 

$3 (10). PICA RUSTICA, Linn. 
Farcw. B&t. Ind., Bi~de, I ,  p. 24. 
Only once met with a t  Mong Long (3000 ft.) in tlie M6ng Kang 4 

State (C.T.B.). Common i r i  the Emtern  state^ of Hopoug, M6ng PBng, 1 
Mangnai, &c. I have met it close to the banks of the Mekong river, cis 

low down ar, 1600 ft. Breeds in March and April. (H.N.T. !. 

4 (12). UROCIS~A OCOIPITALIS, Blyth. 
Faun. Brit. I t d . ,  Birds, I, p. 26. 
Common in the drier parts of the States. One or two of the 

apeaimem procured had the lower plumage ~trongly tinged with a wash 
of ochreous-red. 

5 (14). CISSA CFilNEN618, B0dd. 
Faun. Brit. IT&., Birds, I ,  p. 28. 
Decidedly rare. One specimen procured a t  Kalnw (4400 ft.). 

6 (18). DENDROC~~TA HIMALAYENS~S, Blyth. 
Faun. Brit. Ind., BGde, I, p. 32. 
Common on the plateau in the nortll-west corner of t l ~ e  Yatsauk 

Stab,  elevation 3600 ft. Has a pleasa~lt metallic call. (H.N.T.). 

7 (25). GABBULUS LEUCOTIS, Hnme. 
Faun. Brit. Ind., Birdu, 1, p. 89. 
Very common in the States of Yatsauk and Mong Kong. Prefem 

dry wk forest and Ifidrcing, and goes about in large parties. (H.N.T.). 
Near Yetsank I p m ~ ~ ~ v d  two out of it counted flock of over 

thirty. (C.T.B.). 
S e e m  most plentiful nt elevations of between 2500 aud 8500 ft. 1 

One epecimen was procured on Loi-San-Pa a t  6000 ft. 
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+8 (31). PARUB ATRICEPS, H o l ~ f .  

t 
Faurn. B ~ i t .  Ifid., Birds, J, p. 46. 
Found along the western border of the Stnte~.  (H.N.T.). 

9 (32). PARUS MINOB, Temm. 
Faun. Brit. I d . ,  Birds, I, p. 48. 
P~~ocnred wherever there were pine trees. Common a t  Krlaw 

4400 f t  , and on Loi-San-Pa np to 6000 it. The green ool~nl;of the nape 
1 extends furtlier down the back than in any Tenasserim upecinlens. 

10 (41). b i ~ c ~ r . o ~ o ~ ~ r r v s  SPILONOTGS, Blytl~. 
Fazrra. Brit. lrid , Birds, I, 1). 54. 
Lqi-San-Pu 6000 ft. n n d  npwnrds. Confiued to dense everpeen 

forests. > 
11 (52). P A R A L ~ X O R N ~ S  Q UTTATICOLLIS, A.  David. 
Faun. Brit. Ind, Bircb, I ,  p. 62. 

, I put up several individual8 of this species when beating the 
foresta for barking deer on the plateau in tlie north-west corner of thd 
Yataauk State at an elevation of 3800 ft. I pivcured two specimen8 last 
April on the Salween-3Iekong watershed nt 6000 It. (H.N.T.). 

I 12 (64). DRYONASTES CHINENSIS, SCOP. 
Faun. Brit, Ind., BirdP, I, p. 74. 
One specimen on Loi-Sana Pa 5000 ft. (C.T.B.). Common on the 

M&nataung range on the west border of the Pateauk State. Is a very 
noisy bird. (H.N.T.). 

13 (67). DRYONASTES SAHNiO, STVinh. 
Fuun. Brit. Ind., Bircb, I, p. 76. 
Common abore 4000 ft. 

14 (70). GARRULAX BELANOERI,  Less. 
Parm. Brit. Itzd., Birds, I, p. 79. 
Procured along the road a t  various places. Does not seem to go 

higher than the edge of the Myelat plateau at  3C03 ft. 

15 (72). GABBULAX PECTOBALIS, Gould. 
Faun. Brit. Ind;, Birds, I, p. 80. 
Procured two specimens near Yatsank at 2800 ft. Noticed sevmr:' 

J. 11. 14 
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times in the low-lying hot va l l e~s  in the states. One of the specimens 
procured has the whole lower plumage washed with ochreous-yellow. 

e l6  (73 j. GARRUI~AX M ONII~IQER, H O ~ K S .  

Farlrr. Brit. Id., Birds, I, p. 81. 
Noticed on one occasion mixed up in a flock of a. pectoralis. 

17 (86) .  TROCHAI,OPTERUM MELANOSTIGMA, B l ~ t h .  
Faun. Brit. Id., Bircls, I, p. 92. 
Loi-San-Pn between 5000 and 6000 ft. A great skulker. 

18 (87).  TROCKALOPTEI~UM PHCENICEUM, Gould. 
Fatm. Brit. Ind., Birds, I, p. 93. 
I procured specimens of thie species on the Salwcen-Mekong 

watershed a t  7000 ft. elovation. I observed i t  on one occasion on the 
slopes of Loi-San-Pn. (H.N.T.). 

4 

Specimens from Tanllggyi differ, as noted below, from Mr. Blni~ford's 
description of this bird in Faun. Brit. Ind., Birds :- 

No black aapercilium ; the head above nnd nape dark slntey-brown 
shading into olive-brown on the back, and paling to olive-green on the 
mmp. The tail above is dark brown wit11 conspicnous oross-bnrrings of 
dusky black; the outer three tnil fentl~ers on the underside suffused 
with crimson-brown and tipped broadly with pale olSange; n11de1. tnil I 

coverts also tipped with orange. (C.T.B.). 

19 (106). ARQYA GULARIs, Blyth. 
Faun. Bri/. Ind., Birda, I, p. 107. 
Confined to the hot low portions of the States. 

20 (116).  POMATOEHINUS SCHISTICEPS, Hodgs. 
Faun. Brit. Iiad., Birds, I, p. 116. 
Common from 3000 ft. aud upwards. Ita loud " hoot-hoot-hoot " 

wns ono of the firat sonnds to greet one in tlre morning. 

21 (1 .29~) .  POMATOEH~NUS IYBERBIS, Salradoli. 
Farrn. B ~ i t .  Ind., Birds, IV, A n . ,  p. 479. 
At 4400 ft. Tnunggyi, April nnd Mny. (H.N.T.) I lmve procured 

this speoies iu the Buby Mines District at  GOO0 ft, in April. (C.T.B.). 
Iris blood red. (H.N.T.): 

22 (139). P~CTORHIS SINENSIB, Gm. 
I;itrrn. Brit. Iild., Llil.de, I, p. 137. 
Not uncommon, but a grent skulker. One specimeu.p~~ocored near a 

Tamggyi a t  5000 f t. 



23 (185). PELLOBNEUM s u ~ o c a ~ ~ c ~ u ~ ,  Swinh. 
Fautb. Brit. Ind., Birds, I, p. 142. 
Common. Breeds in April (H.N.T.). I came across it only twice 

during, the tour, and I entirely missed its incessant call of "pretty 
dear "-'I pretty dear " so commonly heard in the Tennsserim forests. 
(C.T.B.). 

% (153). CORYTHOCICELA BBEVICACDATA, Blyth. 
Faun. Brit. Ind., Bird8, I, p. 188. 
Tannggyi, a single specimen. Hitlrerto I believe ouly procured on 

Bioolayit mountain in Tenasserim. 

25 (163). ALCIPPE NEPALENSIS, Hodgs. 
Fau~i. Brit. Id., Birds, I, p. 157. 
Confined to well-wooded parta. P~mmred near Taunggyi a t  4000 ft. 

26 (176). MIXOBNIS 'BUBBICAPILLUS, Tick. 
Faun. Brit. I d . ,  Birds, I, p. 167. 
Near Tannggyi 4000 Ft. Fonnd occasionally in well-woodcd parts, 

especially in bamboo jungle. Hes a most monotonous call, which i t  
keeps np tl~roaghont the day in the hot weatl~er. (H.N.T.). 

27 (182). S r r r r ~ ~ e u s  CASTANEICEPB, Hodgs. 
Farm. Brit. Ind., Birds, I, p. 172. 
One speoimen proonred on Loi-San-Pa a t  over 7000 ft. elevation. ' 

I have only seen this bird in dense evergreen forest a t  7000 ft. and 
above. I t  sometimes clings to the stem of a tree like r Tree-Creeper 
(Certhia). (H.N.T.). 

28 (188). MYIOPEONEUS EUGENII, Hnrne. 
Faun. Brit. Ind , Birds, I, p. 179. 
Tl~ia species is in my opinion barely sepsrable from 211. k~urninckii. 

The pointa of difference noted by Oates are tlle absenae of the white 
tippinga to the upper wing coverts, and the larger bill in M. eugenii. 
TWO specimen0 were. procured on the =me stream on Loi-San-Pa a t  
about 6000 ft., one lles conspicoons white tips to the upper wing coverts, 
the other has not. Both however have large and massive bills. I have 
therefore considered them both ee belonging to Hame's speoiea 

29 (203). S ~ B U  PICAOIDES, Hod@. 
Faun. Brit. Id., Birds, I, p. 195. 
Loi-San-Pa about 6000 ft .  I have only found this bird a t  high 
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elevations. I t  goes about in small flocks, and has a loud clear whi~tling 
call, which l~owever is not kept up so loug or so monotonously as that 
of Lioptila nzelnwolercca. I t  extends to the esst to the Mekong-Selween 
watershed, a few miles west of t l ~ e  town of Kenglnng. (H.N.T.). 

30 (206). LIOPHLA MELA~;OLEUCA,  (Tick.), Blpth. 
F c ~ z ~ r a .  Brit. Ind., Bilds, I, p. 198. 

31 (207). LIOPVLA CASTANOPTERA, Salvadori. 
Z'ttttit. Brit. I I I ~ . ,  Birth, 1, p. 199. 
The dist~ibutiou of tl~ese two species is rather remarkable. After 

leaving the station a t  Thazi on the Burma Railmny nnd proceeding by 
road to Tannggyi nnd Fort Stedman, the large oivil nnd military 
statio~ls in the Southern Shnn States, the first Liopliln met with is 
A. castatloptera, which is common and tohe only species of t l ~ e  genus 
I fonnd a t  Knlnm 4400 ft. It no doubt extends along the lnnge of hills 
bordering the western side of the Myealat plateau to Karenni, from 
wheace i t  was first sent by Sigl~or Fa. This species so far as my 
observations go does not extend to the east of Kalaw, ns on the rnnge of 
hills including Taunggpi and extending to the soutll to Fort Stedman 
mnd northwnrds towards. the l~ills in the Mong K6ng State i~iclnding 
Loi-San-Pa I only fonnd L. nzebiioleuca. At the enme time i t  llaa 
to be noted that Ontee (JOG. cit.) records hnving exnmined e specimen of 
L. castanoptern which mas obtained a t  Fort Stedmnn,* where daring 
several days collecting I only saw and procnrcd L. nwZunoleucn, nnd 
Mr. Thompson informe me that Lot11 speuks occur to the esst on tile 
Salween-Mekong waterehed. 

82 (208). LIOPTILA ANNECTENB, Blylh. 
Farril. Brit. I d . ,  Birde, 1, p. 199. 
Common on Loi-Sun-Pa a t  6000 ft, nud npwalrls. A restless bird, 

almajs on the m v e ,  whistling arr i t  twines in R I I ~  out nmong the twigs 
and leavw. 

83 (212). Acn~0nr;RA RAMsAYf, Wald. 
film. Bril. Ind., Birds, I, p. 202. 

' 

hi-San-Pa 4000 to 7000 ft. A decidedly lnre bh.d iu. tl~ese States. 
I t  has a weird cry, which it monotononsly repeated for two or thrce 
hours a t  a time from the topmost branch of a tree. (H.N.T.). 

, Query. Waa this specimen procured in the hills to the West of bhe Fort 4 

Stedrnen lalie? I I  sothe UW hills run out in that direction. 
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34 (222). SIVA SORDIDA, Hume. 
Farm. Brit. Itad., Birds, I, p. 210. 
Loi-San-Pa 6000 ft. and npmards. Hunts about the twigs, leaves, 

and Bowera like a tit. 

35 (228). ZOSTEROPS BIMPLEX, Swinh. 
Faus. Byit. Ind., Birds, I, p. 215. 
Met with a t  Kalaw and tllronghout the States a t  elevations of 

3000 ft. and above. I t  is solnewlrnt remarkable that none of the allied 
species of Zostwops more seen. 

86 (236). Crr.11~ NEPALENSIS, Hod@. 
Faun. Brit. Ind., Birds, I, p. 222. 
I observed this species once or twice on t l ~ e  slopes of Loi-San-Pn, 

but mas nuable to procure a specimett. I have shot it further to t l ~ e  
east on the Salween-Alekong watershed a t  6000 ft. in dense evergreen 
forest. ( H.N.T.). 

37 (238). PTERLITHIUS ERALITUS, Tick. 
Fatria. Brit. Ind., Bird#, I, 1). 225. 
Loi-San-Pa 7000 ft. Found in heavily-wooded localities a t  elevn- 

tions of 5000 it. and upwnrds. Not common. Keeps to tlte tops of the 
high trees senrching the leaves and moss-covered stems for insects. 
(H.N.T.). 

38 (.240). P~ERUTEIIUS INTEBUEDIUS, Hnme. 
Faun. Brit. Id., llirtla, I, p. 227. 
One 9 proonred on Loi-Snn-Pa a t  about 6000 ft. 

39 (243). BGITBINA TIPBIA, Linn. 
Futr~r. Brit. Ii~3., Birds, I, p. 230. 
Common in the low hot valleys up to an altitnde of 3000 ft. 

(H.N.T.). Pwticularly ple~ltiful a t  SiullB, foot of Tau~lggyi 2900 ft. 

40 (247). Crr~onops~s AURIFRONS, Temm. 
Farm. Brit. Id , Bircls, I, p. 234. 
Fairly con~mon everywhere in the States. One specimen was 

procured a t  5000 ft. on Loi-San-Pa. 

41 (2.49). CI~LOROPS~S HARUWICKII, Jard. &9d $elby. 
Faun. Brit. Itad., Birds, I, p. 236. . , 

Fonnd above 4(MO ft., and very common od LoilSan-Pa, where 
numbera crowded the wild cherry trees which were in full bloom. 
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42 (255). MELANOCHLORA SULTANEL, Hodgs. 
Fntcn. Brit. I d . ,  Birds, I, p. 241. 
Seems to be i w e  in the States. One d shot oiit of a slnall party 

in thick forcst on a stream in the Mong Pong Statc, elevatioll about 
2500 ft. 

43 (257). '~KSIA- ARGENTAURIS, Hodgs. 
Faun. Brit. Ind., Birds, I, p. 244. 
Loi-San-Pa at  6000 ft. and above in dense evergreen bushes. 

44 (261). PSAROGLOSSA SPII.OPTEEA, Vigors. 
Faun. Brit. Ind., Bit&, I, p. 249. 
Met with once, nt SinltB 2900 ft., where a s m ~ l l  flock were busy 

searching the flowers on a group of trees of the Btbtea frondosra. 

45 (270). H YPSIPETES CONCOLOR, Bllth. 
Faun. Brit. Id., Birds, I, p. 261. 
Very common in nll tlie well-wooded localilies nt an elevation of 

4000 ft. and upwards. 

46 (270 bb) .  CERASOPHILA MOMPYONI, Bingh. 
Ann. 8 Mng. Xat. Hist., Lond., seventh series, vol. v (1900), p. 358. 
Loi-San-Pa 6000 ft. MI.. Thompson wns tho first to procure a 

specimen of this remarkble Bulbul, close to our camp on some wild 
cherry trees which were at  t l ~ e  time OF our visit in full bloom. Sobse- 
qnently watching by the same gl.oups of trees we wero able to secure 
more specimens. Tlle trees were crowded with birds, Lioptila melarto- 
leuca, Ohloropsiu hardwickii, Arachnotheras, and Sun-birds. Every now 
and then parties of Hypdyetes concolor, and with them parties of 
this species would alight, busily work over the cherry blossoms, sending 
them in a shower to the ground, and then fly off. Cerasophila wna most 
conspicuons with its snow-white head, and in flight, voioe, and habits 
olosely resembled Hypsipetes. 

A very dark-colonred mce or species was soen by me in 1897 on 
the liigh range dividing the Traos-Salween Stnte O F  ?dong-Tun from 
that of M6ng-Hsat. (H.N.T.). 

It is veiy likely this dark-colonred bird will turn out to be Hypsipetee 
leueocephtue, Gmelin, II Chinese species. ( C.T.B.) . 

47 (272). ' H ~ u r x u s  FLAVALA, Hodge. 
Faun. Brit. Ltd., Birds, I, p. 263. 
Loi-San-Pa up to 7000 ft. Not common. 
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48 (275). HEMIXU~ MAOCLELLAUDI, HOIXI~. 
E'oun. Brit. Irtd., Birds, I, p. 265. 
hi -San-Pa  5000 to 6000 ft. Fairly common, a very silent bird. 

I 

49 (277). ALCURUS STEIATU8, Blyth. 
Faun. Brit. Iitd., Birds, 1, p. 266. 
hi-San-Fa above 7000 ft., rare. The t.wo specimens procnre~l are 

remarkably large fine individuals with richor colonring nnd more yellow 
about them than Himnlayan speoimens. 

50 (279). MOLPASTE~ B U R M A N I C U ~ ,  Sharpe. 
E'arrr~. Brit. btd., Birds, I, p. 269. 

51 (280). M O L P A ~ T ~ ~  NIQRlPlLEUS, Blyth. 
F a m .  Brit. had., Birds, I, p. 270. 
Dot11 these apooies arc fairly oommon in the Stntes, the former 

nffecting t,he low hot valleys and rarely asconding above 4003 ft. ; the 
latter common round. 'l'anuggyi, a t  4800 ft. and abore. My belief is 
that t l ~ e  twdspeciea interbreed a t  Moulmein. I ot~ce found a nest in 
April, starting the female, a n ' n ~ d o n b h d  X. nigripileur, from it. She 
flew on to a tree close by and was joined by another Bulbnl, mhicll so 
far ns I could mnke out had the breast mncll darker, like that of 
Y. brrwlanictrs. Both b i d s  jerked about the tree in an excited manuor, 
abusiug me the wl~ilo. On examining the nest I fouud the e g p  were 

I hard set., and marking the spot I withdrew. My intention maa to let 

1 .  
the eggs hatch out and then to take and rear the young birds, nnd see 

1 
what species they turned out to be. Uufortumtely I found two days 

I lnter tllnt the nest had been destroyed, probably by a cat, or squirrel. 
In  the Southern Shan States, specimens which seom intermediate 

between tlle two species were procured. In  these the colour of tho neck 

p 
and throat is much darker than in true dl. nigr+viletrs, thong11 not by 
any means so dark as in true M. blrrntnnictts. 

52 (887). XANTHIXUS PLAVEBOENS, Blybh. 
Faun. Brit. Id., Birds, I, p. 875. 
Not nncommoh in the well-wooded parts of the States. 

53 (288). OTOCOMPSA BYERIA, Linn. 
Fatm. Brit. Id., Birds, I, p. 276. 
Universally distributed. 

I 50 (290). OTOCOMPSA FLAVIVINTBIS, Tick. 

b Faun. Brit. I d . ,  Birds, I, p. 278. 
A very common bird in all the States. Mucll more of a jungle bird 

I than the preceding species. 
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55 (292). SPIZIXUS CANlFBOX8, Blgth. 
T a m .  Brit. Ittd., BirdB, I, p. 280. 
Loi-Sau-Pa 6000 ft. and upwards. Notwithstanding the pecnliar 

shape of its head and bill, in habita and voice it is a true Bulbul. Pro- 
cored nlso by MI*. Thompson on the Snlween-MBkong watershed a t  
7000 ft., and oil tlie JiGn8taung borders oE Upper Bnrma nt 6000 ft. 

I also got specirnene at Bernardmyo 7000 ft. (C.T.B.). 

56 (296). IOLE VIBESCBNS, Blyth P 
Fmn. Brit. Ind., Birds, I, p. 284. 
Mong K6ng and Yatsauk States a t  about 3000 ft. ele~ation. TKO 

specimens procured answer, so far as plumage goes, fairly well to Oates' 
descriplion ( loc. c i t . )  nnd lo Tenasserim specimens in tbe India11 Museum, 
but the Southern Shan States' bird seems conspicuonsly lal*ger, and may 
Ilereafter be separated. Measurements taken in the flesh. Length 7.8". 4 

Wing 3.5", Tnil 3.4~"~ Tarsus 0.7", Bill from gape 0.6". Bill hoiny- 
browl~, ligl~ter at tlie bnee of the lower mandible; lega a id  feet fleshy- 
blown ; iris dark grey. 

57 (297 b G ) .  PYCNONOTUS XANTHORBHOU~, Anderson. 
Furrr,. Brit. Lid., Birds, I, p. 286 (foot note). 
Loi-Snn-Pa 6000ft. I procured it also on the Salween-MBkong 

watershed. (H.N.T.) I t  was not nnoommou at Kyatpyin 4500 ft. in 
the Ruby Mines District, in April. (C.T.B.) 1 

55 (306). PYCNONOTGS DLANPOBDI, Jel'don. 
Eirgtra .  Brit. Id. ,  Birds, I, p. 291. 
Very rare in the States. One specimen procured just on the border 

below W€!f.pyU~& 2800 ft. h w e r  it  is common. A11 the specimens pro- 
cared l~nd remarkably white ear-coverts. 

Family SITTIDE, 

59 (317). SLITA NEGLECTA, Wald. 
Farm. Biit.  Ind., Bird& I, p. 301. 
The common Burmese Nqtl~atch was procured at ele~~atione from 

1000 to 3000 ft. Breeds in April in holes in the large banyan trees that 
me so common near the Shan villages. 

60 (318). S I ~ A  NAoAENsI8, Giodw.-Anst. 
Faun. Brit. lrtd., Birds, I, p. 302. 
Met with on several ocoasions above 3000 ft. 



1900.1 obmmed in the Boutlrern Yltun Bttttee of Upper Burma. 113 

'61 ( 319). SIYI'A MAGNA, Wardlaw Ramsay. 
Faun. Brit. Ad., Birds, I, p. 303. 
Exceedingly rare. I noticed this species both on hi-San-Pa and 

rrt Taunggyi. From its size i t  callnot be confounded wit11 any other 
Nntliatcl~. (H.N.T.) Two specimens, a 8 and a 9 ,  sent me from 
Taunggyi by Mr. Thompson. The 8 is similar in plumage to the 9 ,  
but of a darker elatey-blue above, and conepianonsly larger. Both d 
and 9 differ from the description in the Fauna volume in having the 
feathers of the liead from t l ~ e  forehead to the nape lying between the 
two black bands that run from the noetril backwards, tipped with wi~ite. 
This speckled band is very conspicuous. (C.T.B.). 

62 (325). SITTA FBONTALIB, H0I'Bf. 
Aaun. Brit Ind., Birds, I, p. 307. 
Common in low hot valleys. 

Family D I U B ~ I D E .  

63 (327). DIURURU~ ATER, Hermann. 
Faun. Brit. Ind., Birde, I, p. 312. 
Occurs throughout the States. I t  waa often obsel.ved, but ouly one 

specimen waa shot a t  Thammakan 4300 ft. 

641 (333). Drcau~us arnsuueue, H o d .  
Faun. Brit. Id., Birds, I ,  p. 318. 
This Dmngo was fairly oommon, and was procured up to 6000 ft. 

'65 (3%). CHAPTIA AENEA, Vieill. 
Faun. Bn't. Ind., Birds, I, p. 3 18. 
Observed just below Kalaw a t  3500 ft. 

66 (335). CHIBIA HOTTENTOTTA, Linn. 
Faun. -Brif. Ind., Birds, I, p. 320. 
Common. (H.N.T.) One epecimen proonred on Loi-Elan-Pa a t  

6000 ft. 

67 (339). BHBINQA ssrurne6, Temm. 
Faura. Brit. Ind., Birde, I, p. 324. 
Rether uncommon. (H.N.T.). Seve~~al  individuals were oberved 

in heavy forest near Mong L6ng a t  about 2000 ft. elevation. One wm 
procured a t  Sinha a t  about 3000 ft. 

*68 (34). Drsss~usus PABADISEUS, Linn. 
Faun. Brit. Ind., Birds, I, p. 325. 
Common in the well-wooded valleys a t  medium elevations. (H.N.T.) 

J. XI. 15 
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Family CERTHIIDB. 

69 (344). CERTHIA DISCOLOR, Blytll 
Faun. Brit. Ind., Birds, I, p. 331. 
Loi-San-Pa 7000 ft. This appears to be rather rare in  theee 

States. I observed altogether f~bout four individuals on the higher 
slopes of Loi-Srtn-Pa, and have noticed it nowhere else. (H.N.T.) 

Family SYLVJIDE. 

70 (389). MEQALURU~ PALUSTRIB, Horsf. 
Faun. Bvit. Ind. ,  Birda, I, p. 383. 
Procured a t  several p l~ces  from 2000 ft. to 5000 ft. Common in 

the elephant-grass jungles near the lrtrger streams. (H.N:T.) 

71 (404). HERBIVOCULA scHwARz1, Radde. 
Faun. Brit. Ind., Birds, I, p. 399. 
Loi-San-Pa 6000 ft. Tannpgyi 5500 ft. 

72 ( 4 5 ) .  PEYLLO~COPUS APPrNrs, Tick. 
Faun. Brit. Ind., Birds, I, p. 401. 
Mong Lbng a t  abont 2000 ft. Not common. 

73 (4141). PHYLLO~COPU~ PULCHER, Hod@. 
Faun. Brit. Ind., Birll~, I ,  p. 407. 
h i -San-Pa  6000 to 7000 ft,. Two specimene. 

74 (417). PHYLLO~COPU~ supaacrLrosus, Gmelin. 
Faun. Brit. Ind., Birdr, I, p. PO9. 
Very common during the cold \ve~t l~er .  TIlis bird wes a perfect 

nuisance by its abundance, alwrtys getting shot in mi~ take  for something 
else. It Was procured up to 7000 ft*. ou Loi-Sen- PI^. 

75 (423). A~ANTHOPNEU~TE PLuMBEITARsuti, Swinh. 
Faun. Brit. Ind., Birds, I, p. 414. 
hi-San-Pa 3000 ft .  Rare. spec:mons with and nithont the doublr 

bar on the wing (A. viridiamus ?) were shot. 

76 (468). PEINIA BLANDFORDJ, Wald. 
Faun. Brit. Itld., Bi~ds, I, p. 464. 
Seen only once a t  Sinha at  about 3000 ft., rnliel~ several specimens 

were procnred. All have an exceedingly rufo~is tinge with very little 
green abont them. The sub-te~.min~l blnck p~tches  01: the tail feethem . 

I 

nre very large and well-marked. 
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Family LANIIDB. 
L 77 (474). TAAUIUB C O L L U I ~ O I D E ~ ,  Lesson. 

I Faun. Brit. Id., Birds, I, p. 462. 
Universally distributed. 

I 
78 (475 ). LANIUS NIGRIUEPS, Franklin. 
Faun. Brit. Ind., Bb&, I, p. 463. 
Fairly common up to 6000 ft. Frequents localities well-provided 

with gmw jungle. (H.N.T.) 

79 (&). HEMIPUS IJIOATUS, Sykes. 
Faun. Brit. I d . ,  Birds, I, p. 471. 
Common in wooded localities. Particularly plelitiful at  Kalnw 

? 4m ft. 

80 (488). TEPHRODORNI~ PONDICERIANUB, Qmelin. 
Faun. Brit. Ind., Birdn, T, p. 475. 
Confined to rather dry forest up to 4000 ft. (H.N.T.) 

81 (490). PERICRO~OTUS s ~ ~ c ~ o s u a ,  Lath. 
Faun. Brit. Ind., Birds, I, p. 479. 
One of the commonest birds in the States. 

8t3 (500). PERICROCOTCS PERE(IRINU8, Lion. 
Faun. Brit. Itad., Birtls, I, p. 487. 
Common in dry foreate at low and medium elevations. 

83 (505). CAMPOPHAQA MELANOSCEISTA, Hodgfi. 
Faun. Brit. Ind., Birds, I, p. 491. 
Fairly oommon in dry forest up to 4500 ft .  (H.N.T.). 

*a (510). GRAUCALUS MACII, Less. 
Faun. Brit. Ind., Bird,  I, p. 496. 
Confined to the dry oak and Dipterocarprrs forests up to 4000 ft.. 

(H.N.T.) . 

85 (512). ARTAMUS FUSCUS, Vieill. 
Fatcn. Brit. Ind., Birds, T, p, 498. 
Very common in some plaoes. Probably migrates locally from 

State to Sfate. Wherever i t  is met with i t  is found in large flocks. Very 
partial to old clearings (tatmgyas) where i t  perchee on the dead tree tops, 

1 -sallying forth every now and then catching insects on the wing. 
(H.N.T.). 
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Family ORIOLIDB. 

86 (515). O a ~ o ~ u s  TEN~BOSTRIB ,  Blyth. 
Faun. Brit. Ind., Birds, I, p. 503. 
I procured one apeoimen of this species at  Payingon in the north- 

western corner of the Yatsank State. (H.N.T.). 

a87 (521). OBIOLUB MELANOCE~EALU~,  Linn. 
Faun. krdt. Id., Birds, I,  p. 506. 
Both heard and seen on several occasions during the tour in the 

low hot valleys. 

88 (522). ORIOLUS TBAILLII, Vigors. 
Faun. Brit. Ind., Birds, I, p. 508. 
Kalaw 4dOO ft. One speoimen procured. Rare ; seems to go about t 

in parties of three and four. 

. Family EULABETIDB. 

89 (5fLb). EULABE~ INTERMEDIA, A. Hay. 
Faun. Brit. Ind., Birds, I, p. 511. 
Common in the large forests at the foot of the hill ranges in the 

States. (H.N.T.). 

Family STURNIDE. 

90 (538) 6 STUBNIA MALABABICA, Ghnelin. 
Faun. Brdt. Ind., Birds, I, p. 527. 
Two specimens procured below &law at abont 3000 ft. 

91 (539). STURNIA NEMORICOLA, Jerd. 
Faun. Brit. Ind., B i d ,  I, p. 528. 
Common in the more wooded portions of the States whero i t  

replaces 8. malabariccr. (H.N.T). Not observed on Loi-Sari-Pa 

92 (546). QRACULIPICA NIQBICOLLIS, Payk. 
Faun. Brit. Ind., Birds, I, p. 534. 
Found occasionally in small parties in the plateaus bordering some 

of the rivers up to an altitude of 3000 ft. Seen also in April building a 
large conspicnous nest of gram, rags and feathers. I have lately found 
a nest on the top of a cactus bush near Yatsank. (H.N.T.). 

Proonred in the paddy fields round Mong Piing and Mong Long a t  
2000 to 3500 ft. 
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a93 (549). ACBIDOTHEBE~ TBIBTIB, Linn. 
I 

L Faun. Brit. Ind., Birde, I, p. 537. 

1 +94 (552). ZTKIOPBAR PUBCUB, W~gler .  
Faun. Bpit. Id., Birde, I, p. 539. 

I Both them species were seen and identifled near the lake a t  Fort 
Stedman, 

: 95 ( 553). A~THIOPSAR ORANDIS, Moore. 
Faun. Brit. I d . ,  Birds, I ,  p. 541. 

96 (5%). &THIOPSAB ALBICINCTUS, Godw.-AIUb. a d  Wdd. 
Faun. Brit. Id., Birds, I, p. 541. 
Both these Mynas are common throughout the States, eape&lly 

? 
r o ~ d  onltivation and villages. We pldcnred them from Themakhan to 
M6q3 Liing 3000 f t .  and above. 

*97 (556). STOBNOPABTOB BUPERCILIABIS, Blyth. 
Fatm. Brit. I d . ,  Bwds, I, p. 543. 
Fairly common. ( H.N.T.). 

Family MUSCICAP~DE. 

98 (560). SIPHIA BTBOPBIATA, Hod@. 
Paun. Brit. I d . ,  Birds, I I, p. 8. 
Loi-San-Pa 6000 f t .  

99 (562). SIPEIA ALBICILLA, Pall. 
Faun. Brit. Ind., Birds, 11, p. 10. 
Bow-ya-that 3000 ft. Oue specimen. 

100 (569). CYORNIBPELANOLEUCUB, Tick. 
Faun. X t .  Ind., Birds, 11, p. 18. 
I procured two specimens of this bird in the Yatsenk Sbb at 

4 0  ft., and other specimens on Loi-San-Pa 6000 ft. (H.N.T.). 

101 (570). CYORNIS ASTIOMA, H0dg0. 
Faun. Brit. I d . ,  Birds, 11, p. 19. 
One specimen procured a t  Yebok in the Yetsank S t a b  a t  about 

3000 ft. 

102 (571). CYOBAIM BAPPHIRA, Tick. 
Faun. Brit. Ind., Birds, 11, p. 20. 
Loi-San-Pa at 4500 ft. 
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103 (572). CYORNIS OATEST, Salvadori. 
Faun. Brit. Ind., Birde, TI, p. 20. 
Fairly common in the evergreen forests on the slopes of Loi-Son- 

Pa  from 4000 ft. npwards. 

104 (575). CYORNIS RURECULOIDES, Vigors. 
Faun. Brit. Ind., Birds, 11, p. 23. 
Met with on several occasions a t  2000 ft. and above. Common a t  

Kalaw 4400. Two apecirnene pl-ocnred. 

105 (577). CYORNIS MABNIROSTRI~, Blyth. 
Faun. Brit. Ind., Birds, 11, p. 26. 
Lower slopes of Loi-San-Pa a t  between 3000 and 4000 ft. One 

speoimen. 

106 (578 b b ) .  CYORNI~ BREVCROsTRrs, Bingh. 
Ann. 4 Mag. Nut. Hist., Lond., seventh eeriea, vol. v, p. 359. 
Kalaw 4400 ft. A h e  Uyomi8 in habits and ooloration, but with a 

remarkable bill apprmching in shape that of Cmelidorhynx. 

107 (579). STOPAROLA MELANOPB, Vigors. 
Fatm. Brit. I d . ,  Birde, 11, p. 28. 
Not uncommon a t  elevationti of 3500 ft. and npwards. (H.N.T. )! 

I found this species nesting in holes on the side of fhe oart mad from 
Bernardmyo (8000 ft.) to MogBk, Ruby Mines Dietrict, in April. 

108 (592). CULICICAPA CEYLONENSIS, Swains. 
Faun. Brit. Ind., B i d ,  11, p. 88. 
Very common. 

109 (598). NILTAVA QEAHDILI, ~ ~ y t h .  ' 
Faun. Bdt .  Ind., BirL, 11, p. 40. 
This benntiEa1 species was fairly common on Loi-Sau-Pa. I t  Beeme 

entirely confined to dense overgreen f0rest.s a t  high rcltitndw. 

110 (594). NILTAVA BUNDARA, Hodga. 
Faun. Brit. Ind., Birds, 11, p. 41. 
Not so often met wit11 011 Loi-8an-Pa as the preceding species. 

Confined like i t  to nltitades above 6000 ft. 

111 (599). TERPSIPHONE OFININ, Hay. 
Faun. Brit. Ind., Birds, IT, p. 47. 
One specimen was procured in t11e Yatsank Btate at  3500 ft. 

(H.N.T. ). 
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112 (601). HYPOTRYYIB AZUREA, Bodd. 
Farm. Brdt. Ind., Birds, 11, p. 49. 
Met with on the weetern borders of the Stnles below 9000 ft 

113 (603). CAEI,IDO~~HYNX AYPOXANTHUM, RlJ'th. 
Awn. Brit. Ind., Birds, IT, p. 51. 
Rare. One specimen, too rnncll damnged for p~.eset.vation, n u  p1.0- 

cured on Loi-San-Pa a t  6000 ft. 

114 (605). RHIPIDURA ALBICOLLIS, Vieill. 
Fatin. Brit. Id., Birds, IT, p. 53. 
Common. The only Fantail met with. 

Family TURDIDE. 

115 (608). PRATINCOLA CAPRATA, Linn. 
Fuun. Brit. Ind., Birds, IT, p. 69. 
We met with this bird everywhere, apparently oconrn all over the 

States . 

116 (610). PEATINCOLA MAURA, Pall. 
Faun. llrit. Ind., Birds, 11, p. 61. 
Genelsliy found near grasR jnr~gle spalwely provided with trees. 

el17 (61 1). PEATIN~OLA Luuouar, Blpth. 
Faun. Brit. Ind., Birde, IT, p. 63. 
Colnmon 011 the ehores of the In16 lake nenlm Fort Stedman, nnd 

from thence to Bow-ya-that along the road, frequenting the 11igl1 grass 
skirting the lake and swampy depressions by the nide of the road. 
(H.N.T.). Near Bow-ye-that I saw several, but fniled fo secure a speci- 
men. ( C.T.B. ). 

118 (615). ORMICIOLA TERREA, H0dg8. 
gaun. Brit. Ind., Bir&, 11, p. 66. 
Very oommon. 

119 (633). HPNICUEUB IMMACULATU8, H0dg8. 
Faun. Brit. Ind., Birds, 11, p. 85. 
Rather rare ; confined to the bede of m k y  strearne. I t  does not 

asoend to any great height. (H.N.T.). Two epecirnens were procured 
at elevations between 3000 nnd MOO it. I ettw it onco on Loi-Ban-Pa 
at about 6000 ft. (C.T.B.). 
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120 (638). CHIMARRHORNIS L E U C O ~ E P H A L U S ,  Vigora. 
Faun. Brit. Ind., Birds, 11, p. 89. 
This speoies, so common in the valley of the Ol~indwin, seems rare in 

the Stabs.  Two specimens were procured near streams in dense ever- 
green forest. 

121 (69.1). RUTICILLA AUEOREA, Pd1. 
Faun. Bn't. I d . ,  Birde, 11, p. 93. 
The common Redstart of the central platean. (H.N.T.). 

12'2 (646). RHYACOBNIS FULIOINOBUS, Vigora. 
Faun. Brit. I d . ,  Birds, 11, p. 98. 
Met with only on one occasion, when a speoimen w ~ e  secured a t  the 

foot of hi -San-Pa a t  about 2500 ft. Confined to streams with hoavily- 
wooded banks. ( H.N.T.). 

a123 (663). COPBYCHUS SAULABIS, Linn. 
Faun. Bn't. Ind., Birh,  11, p. 116. 
Extremely common a t  all altitudes, except in very dense jungle. 

*1% (664). CITTOCINOLA MACRURA, Qmelin. 
Faun. Brit. Ind., Birds, 11, p. 118. 
Not uncommon iu the well-wooded portions of the States. (H.N.T.). 

125 (676). MPECLA BOULBOUL, h t h .  
Paun. Brit. Ind., Birds, 11, p. 130. 
One 9 wae procured by me on tile plateau in the north-west corner 

of the Yatsauk State a t  3600 ft. Seveml ~ t h e r a  were seen, bnt I wae 
not fortunate enough to bag 8ny of them. The males were very rare, 
I mw only two @net six or seven females met kith. At that time 
of the year they seem oo~lfined to the evergreen stripe of jungle border- 
ing the atream. (H.N.T.). 

a126 (677). MERULA ATBIQULABIB, Temm. 
Paun. Brit. Ind., Birds, 11, p. 131. 
One wae observed by ne both quite close to onr camp on Loi-San- 

Pa 8000 ft. 

el27 (679). MEBULA PBOTOMOYELBNA, Cab. 
Pam.  Bn't. Ind., Birth, 11, p. 133. 
This thrush ie common at Taunggyi 4700 ft. During tlie rainy 

seaeon it hae a most delightful song that i t  keeps up for hon~a. The 
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song can be heard at  a distance of very nearly a mile. They breed in 

I the stlip of jungle bordering the vegotable garden at  Tannggyi. It 
also ooonrs on the Loi-Lem range. 

128 (690). PBTROPHILA ERYTEBOGASTRA, Vigors. 
Faun. Brit. I d . ,  Birds, IT, p. 143. 
One specimen, Kalam 44.00 ft. 

129 (693). PETROPHILA CYAHUS, Linn. 
Fatm. Brit. Ind., Bird8, 11, p. 146. 
Common. Every rest-house on the road from Thazi to Tannggyi 

seemed to be frequented by one or more of these birds. A moat silent 
bird. (H.N.T.). 

I 
130 (698). OREOCINCLA DAUMA, Lath. 
Faun. Brit. I d . ,  Birds, IT, p. 152. 
Seems to be rare. One specimen was proonred at the foot of Loi- 

Sm-Pa 2500 ft. 
I have shot it on the Salween-Mitkong waterehed at 6500 ft. 

(H.N.T. ). 

131 (710). CINCLUS PALLASI, Temm. 
Faun. Brit. Ind., Birds, 11, p. 164. 

L Ram I have only observed this Dipper in one other locality in 
theee States, in streams in the trans-Salween Sub-state of MQaBgnn on 
the Siamese frontier. (H.N.T.). 

Two specimens, a pair, were shot by Mr. Thompson at the foot of 
Loi-San-Pa 2500 ft. Both specimens when fresh had the distinctive 
mark of " the leg8 plnmbeons in front." 

1 These birds are difficult to shoot. Affecting steep, rocky, densely 
wooded etreams, they keep flying on ahead as yon approach and dodge 
round the corners rapidly, barely affording a glimpse of their dark 
bodiee. 

132 (724). P L O C E ~ L A  JAYANEH8It3, Less. 
Faun. Brit. Ind., Birh, 11, p. 180. 
Common. We met with this bird everywhere in grass jungles near 

water. 

133 (726). MUNIA ATsxcAPrLu, Vieill. 
Fa% Brit. Ind., Birds, 11, p. 183. 
Fairly common in the grass plains in the lake valley. (H.N.T.). 

J. n. 16 
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134 (728). UROLONCHA BTRIATA, Linn. 
Faun. Brit. Ind., Birds, 11, p. 185. 
Met with once in the Mong Pong Snb-State a t  about 2500 ft. 

135 (735). UROLONCHA PUNCTOLATA, Linn. 
Faun. Brit. Ind., Birds, 11, p. 189. 
One npecimen was procured by me on t l ~ e  plateau in the north-west 

corner of the Yetsank State a t  3500 ft. in March, 1900. Several flocks 
were noticed at the time. (H.N.T.). 

*I36 (739). SPOREGIITHUS PLAVIDIVENTRIS, Wallaoe. 
Fatcia. Brit. Id., Birds, 11, p. 193. 
Not uncommon roand the borders of the lake a t  Fort Stedman 

3000 f t  . 

Family FRINGILLIDE. 

137 (761). CARPODACUS ERYTHRINUS, Pall. 
F'utrn. Brit. Id., Bids, 11, p. 219. 
Loi-San-Pa at about 4r000 ft. Very local in its distribution. 

(H.N.T.). 

'138 (776). PASSER DOMESTICUS, Linn. 
Faun. Brit. Ind., Birds, 11, p. 236. 
The Common Sparrow was seen occasionally only a t  Fort Stedman. 

139 (779). PASSBB YONTANUS, Linn. 
Faun. Brit. I~zd., Birdo, 11, p. 240. 
The common honse sparrow of these States. (H.N.T.). Was 

observed common round most of the towm and rilln.ges. 

1M) (781). PASSER PLAYEOLUS, Blyth. 
Fauia. Brit. Iitd., Birds, IT, p. 202. 
Rather common. Both tllis and the preceding species build in my 

honse at Tannggyi. (H.N.T.). 

141 (791). EMBERIZA PUSILLA, Pall. 
Faurr. Brit. bad., Birds, IT, p. 254. 
Met with on several occasions in emall flocks a t  Tannggyi 4700 ft., 

and on Loi-San-Pa a t  6000 ft. 

lth2 (797). EMBERIZA AUBEOLA, Pall. 
F a u t ~  Brit. Ind., Birds, 11, p. 269. 
Rare. (H.N.T.). One specimen was shot ont of a floak near 

Bow-ya-that, at  about 3000 ft. eIevation. 
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'150 (839). L ~ M O N ~ D R O M U ~  INDrCG8, Gmelin. 
Faun. Brit. Il~d., Birds, 11, p. 300. 
Rare. Confined to the low well-wooded valleys. (H.N.T.). 

151 (841). ANTHUS MACULATUS, Hodgs. 
Faun. Brit. Ind., Birds, 11, p. 304. 
This Pipit was excessively common, alike on the bare plateau and 

in  the wooded valleys. Near Elaingdet on the Thazi-Tannggyi road I 
came on a rather large green tree snake (Tragops pasinus) which had 
got hold of an individual of t hb  species by the head. The bird was 
still alive and fluttering vigorously, but when released from the snake's 
mouth seemed unable to fly away and expired in about an hour. 

152 (847). ANTHUS RUFULUS, Vieill. 
Faun. Britt Ind., Birds, 11, p. 308. 
Common. This and the preceding species were the only Pipits seen, 

neither A.  striolatus nor A. richardi was met with. 

Family ALAUDIDE. 

'153 (861). ALAUDA GULGULA, Frankl. 
Faun. Brit. Ad., Birds, IT, p. 326. 
Very common on the high plateaux. (E.N.T.). 

154 (873). MIBAPBA YICROPTEU, Hnme. 
Fulrn. Brit. lid., Birds, IT, p. 336. 
One specimen was procured a t  Kalaw 4800 ft. I t  k commou in tho 

plains below at Thazi. 

Family NECTAEINIIDS. 

155 (882). ATHOPYGA BEHEKIP, Tickell. 
Fuun. Brit. Ind., Birds, IT, p. 348. 
Common from the lowest altitudes up to 3600 ft. I have lately 

procured several specimens in the Yatseuk State. The malea of this 
speoies are very pugnacious and chase each other about. A male in 
potsession of a tree will not allow another to come near it. The 
malea of B. hbyi and 23. goutdim are much more tolerant of each 
othera presence. (H.N.T.). 

156 (888). &THOPYOA QOULDI&, Vigors. 
Paurl. B d .  Itid., Birds, 11, p. 352. 
hi-San-Pa a t  6000 ft. ; observed nowhere else. (H.N.T.). 
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157 (889). &"I'OPYQA DABRYI, J. VeIT. 
Faun. Brit. Ind., Birds, 11, p. 353. 
hi-San-Pa 6000 ft. and above. Confined to high altitndee. Com- 

mon on hi-San-Pa (H.N.T.). 

158 (890). &"I'OPYOA BATURATA, Hod@. 
Faun. Brit. Ind., Bird&, 11, p. 354. 
Loi-San-Pa at 6000 ft. and npwarde. Very common on the flowelg 

of the wild cherry. 

159 (895). ABACHNECHTHUA ABIATICA, Lath. 
Faun. Brit. Ind., Birds, IT, p. 359. 
Conhed as a rule to the lower altitudes in the States, rarely 

ascending above 4000 ft. (H.N.T.). Two specimens procured, Taunggyi 
4700 feet, and Kalaw 4300 feet. 

160 (906). ARACHNOTHEU MAONA, Hodge. 
Faun. Brit. Ind., Birth, 11, p. 369. 
Fairly common in well-wooded parts. Haa a very distinct call 

which I have heard mimicked by Ohhops& Lrdwickii. (H.N.T.). hi-  
&-Pa from the foot np to about 6000 feet. 

Family DICEIDE. 

161 (912). DICEUM ORUENTATUM, Linn. 
I Faun. Brit. I d . ,  Birds, IT, p. 376. 

Found at elevations from 1000 to 4000 feet. (H.N.T.). This pretty 
little species mas common at most places along our route, working about 
bnnchee of creepers and flowera. I t  waa not observed either at TannggYi 
or on hi-San-Pa above 4000 feet. 

162 (914). DICEUY CHRY~ORRH(EGX, Temm, 
Faun. Brit. Ind., Birds, 11, p. 378. 
Lese common than the precedinq species. (H.N.T.). One apeaimen 

p m r e d  at about 2500 ft. elevation. 

163 (915). DICEUM IONIPECTUS, H0dg8. 
Paun. Bm't. Ind., Birds, 11, p. 378. 
hi-Sen-Pa at 4000 ft. and upwards. 

164 (917). DICEUM OLIYAUEUM, Wald. 
Fa* Brit. Id., Birds, 11, p. 380. 
K d a w  and Loi-Sen-Pa a t  4000 feet and upwards, 
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165 (925). PACHYQLOSBA MELANOXANTEA, Hod@. 
Faun. Brit. Ind., B i d ,  IT, p. 386. 
This very beantiful Flower-pecker wae only twice aeen and procu.d, 

a d in the Yatannk State at  a b u t  2500 feet elevation, and a 9 on 
Loi-San-Pe a t  6000 feet. Like all the Dimadas it is a reetlees little bird, 
freqnentillg bnnchee of creepem and flowers and twisting in and out 
among them in incessant motion. 

Family PICIDB. \ 
166 (948). GECINUE BTRIOLATUS, Blyth. 
Fartn. Brit. Id., Birch, 111, p. 20. 
Seen only once, and a specimen procured in the Yateeak State at 

2500 ft, elevation. 

167 (950). G ECIXU8 OCCIPITALIE, Vigom. 
Faus. Brit. Ind., Birds, 111, p. 22. 
Met with on several occasions, but not above 4000 feet. 

168 (854). GECINUE NIGBIGENIE, Hume. 
Faun. Brit. Ind., Birds, 111, p. 26. 
Not uncommon in the dry forests. One specimen at  about 2600 ft. 

shot in company with a number of a a m l u s  leucotis. 

169 (960). HPPOPICU~ BYPERYTHRUS, Vigors. 
Faun. Brit. Ind., Birds, 111, p. 32. 
I t  appears to prefer dry oak forest to other jnngle. (H.N.T). Kalaw 

4300 f t., Yat*eank State 2500 ft. to about 4000 ft .  

170 (968). D E N D B ~ ~ O P U B  ATRATUE, Blyth. 
Faun. Brit. Id, Birds, 111, p. M. 
Lei-San-Pa a t  6000 feet and above. 

171 (975). I ~ n a r ~ i c u s  CANICAPILLUB, Blyth. 
Faun. Brit. Iiid., Birds, 111, p. 46. 
Met with in d v  forest on the platean between Yatsank and Mbng 

Piing at about 3000 feet. Occure a t  Taunggyi 4800 ft. 

172 (988). TIGA JAVANENEIB, Ljnng. 
Faun. Brit. Ind., Birch, 111, p. 61. 
Common in dry forest. Thie s p i e s  gow about in mobs in company 

with Qm'nw nigrigepw, Jays, Droqos, &c. ( H.N.T.). 
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8173 (996). HEMILOPHUS PuLvcRuLsNrrs, Temm. 
Faun. Brit. Id., Birds, 111, p. 71. 

*I74 (998). TERIPONAX PEDDENI, Blanford. 
Faun. Brit. Id., Birch, 111, p. 73. 

I Both these birds were met with during our tour more than once, but 
no specimens were obtained. The former affects more dense and m i s t e r  
foreate than the latter, which ia essentially rr bird of tlie dry foreste. 
4 

'175 (1003). IYNX TORQUILLA, Linn. 
f i u n .  Brit. Ind., Birds, 111, p. 78. 
Common on the Tannggyi plateau in tlie miute~. .  (H.N.T.). 

Family CAPITONIDE. 

176 (1007). M E Q A L ~ ~ M A  VIRENS, Bodd. 
Palm. Brit. Ld . ,  Birds, 111, p. 86. 
One specimen Loi-San-Pa a t  6000 feet. Unirelmlly distribnted 

over the States in high forest over 3000 feet. (H.N.T.). 

177 (1009). . TERREICEBY~~ LINEATUS, Vieill. 
Faun. Brit. Ind., Birds, 111, p. 88. 
Common. Occasional speoimens have the sides of the neck, breast, 

and upper abdomen pale dirty Erown without any lineation. 

178 (1012). CYAIOPS ASIATICA, h t l l .  
Faun. B d .  Ind., Birds, 111, p. 92. 
Was commonly met with. 

179 (1018). CYANOPS BAMSAYI, Wald. 
Faun. Brit. Ind., Birds, 111, p. 97. 
Found in dense forests a t  altitudes of 5800 ft. and above. (H.N.T.). 

Common on hi-Ban-Pa above 6000 ft. 

180 (1019). XANTHOLEYA BEMATOCBPHALA, P. L. S. Miiller. 
Faun. Brit. Id., Birds, 111, p. 98. 
Common in the lower hot valleys. One apecimen was procured on 

h i -Sen-Pa  above 6000 ft. 

Fdmily COWCIADE. 

8181 (1023). COBACIAS APIINIS, McClell. 
Faun. Brit. Id., Birds, 111, p. 105. 
Common. 
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182 (1025). EURY~TOMUS OBTENTALIS, Linn. 
Faun. Brit. Ltd., Birds, 111, p. 107. 
Common in heavy jungle in the northern parts of the Yatsauk 

State. (H.N.T.). 

Family MEROPIDZ. 

183 (1026). MEROPS TIRIDIS, Linn. 
Faun. Brit. Ind., Bivds, 111, p. 110. 
Common. Ascends up to 6000 ft., a t  which altitude one specimen 

was procured on Loi-San-Pa. 

184 (1030). MELI~OPHAQUS SWINHOlI, Hame. 
Faun. Blit. Itad., Birh,  111, p. 114. 
Common in some of the low valley6 of the States. (H.N.T.). One 

shot below Kalam a t  about 3000 ft., but too much damaged to preserro. 

185 (1031). NYCTIOBN~S ATHERTONI, Jard. & Selby. 
Faun. Bm't. Ind., Birds, 111, p. 115. 
Rather nncommon in the States. (H.N.T.). Two specimens pro- 

cured between Taunggyi and Fort Stedman. Elevation about 3500 ft. 

Family ALCEDINIDE. 

'186 (1033). CERYLE VARIA, Strickland. 
Faun. Brit. Ind., Birch, 111, p. 119. 
Seen during the tour near several of the streams. Common around 

the lako at  Fort Stedman. 

el87 (1034). CERYLE LUQUBBIS, Vigors. 
Fazcr,. Brit. Iitd., Birds, 1x1, p. 121. 
Occaeionally found a t  the head watem of some of the larger streams 

in very dense dark forest. (H.N.T.). 

188 (1036). ALCEDO I~PIDA, Linn. 
Fa2rn. B ~ i t .  Id., Birds, 111, p. 122. 
Common. 

el89 (104) .  PELARQOP~IS OUBIAL, P~AFBOD. 
Faun. Brit. Iild., Birds, 111, p. 129. 
Common in the low valleys. (H.N.T.). 

190 (1044). HALCYON BMYRNKNBIS, Linn. 
Futrn. Brit. Id., Birds, 111, p. 132. 
Alet with commonly along our route. 
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191 (1045). HALCYON PILEATA, B0dd. 
Faun. Brit. Itad., Birds, TIT, p. 133. 
liatl~er rare. Fonnd at low altitudes only. (H.N.T.). 

Family B~CEROTIDE. 

,192 (1051). Dwaoce~os BICOBNI8, Linn. 
Faun. Brit. Id., Birds, 111, p. 142. 
The Great Ho~nbill W88 both seen and heard on several occasions in 

the Yahauk State. 

193 (1053). ANTHRACOCEROB ALBIR08TRI8, Qmelin.' 
Fatm. Brit. I d . ,  Birdu, 111, p. 145. 
Common. At the town of Mong Piing 2000 ft. elevation we were 

encampod under a Ficus tree in fruit, which wns all day long frequented 
by thia species in crowds. 

I 

194 (1054). RHYTIDOCEBOB UNDULATOS, shaw. 
Faun. Brit. Ind., Birds, 111, p. 147. 
I Lave only seen and shot this species in the evergreen forests 

skirting the banks of t l ~ e  MQkong river in the Kengtnnp State. (H.N.T.). 

195 (1057). ACEROS NEPALENBIB, H0dp;~. 
Faun. Brit. Ind., Birds, 111, p. 149. 
Bare. Confined fo the heavy forest on the highest hill mnges. 

(H.N.T.). One specimen procured on Loi-San-Pa at about 7000 ft. 

Family UPUPIDZ. 

196 (1067): UPUPA INDICA, Reich. 
Faun. Brit. Ind., Birds, 111, p. 161. 
The Indian Hoopoe wae fairly common in the Yabank State. 

Family CTPBELIDE. 

197 (1086). MACBOPTEBYX COBONATA, Tick. 
Faun. Brit. Ind, Birda, In, p. 180. 
Fairly common in the more wooded portions of the Statee. 
Other Swifte and Swiftlets were eeen, but none snffioiently close for 

idedification. Among the latter a Palm Swiftlet wae fairly common at  
m a w ,  bnt no specimens were secured. 

J. IT. 17 
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Family CAPBIMUL~IDE. 

198 (1091). CAPBIMULGUS ASIATICUs, Lath. 
Fauir. Brit. Ind., Birds, IIJ, p. 186. 
This species mas frequently put up along the road in scrub jungle. 

I t  does not seem to affect high forest. 

199 (1095). C A P B I M U L ~ U ~  INDICUS, Lath. 
Farm. Brit. Ind., Birds, 111, p. 190. 
One specimen seen and proanred on h i -San-Pa  a t  about 7000 ft. 

*U)O (1096). LYNCORNI~ CPRVINICEPS, Gould. 
Fuun. Brit. Itrd ; Bird*, 111, p. 192. 
Common all over the States in su ih l le  localities. (H.N.T.). I t s  

l- i~~ging trisyllabic cry was lieard once or twice on the plateau between 
Yatsank and Mong Pong. 

Family TROGONIDZ. 

201 (1101). HARPACTEB* BBYTBUOCKPHALOS, Clonld. 
Farm. Brit. Ind., Birdr, 111, p. 200. 
Common. Confined to the lower valleys. (H.N.T.). One speci- 

men was shot a t  Wetpynyt? 2800 ft., but unfortunately waa so damaged 
by the shot as to be passed preservation. 

Funlily CUCULIDR. 

a102 (1104). CUCULUS CANORUS, Linn. 
Paula. Brit. Ind., Birds, 111, p. 205. 
Very common all over the States in the hot weather. (H.N.T.). 

203 (1108). HIEROCOCCYX SPAEVERlOIDEs, Vigors. 
Faun. Brit. Id., Birds, 111, p. 211. 
One specimen proaured a t  Kyauk-kn in the northern portion of tAe 

Yatsauk State about 3200 ft. in March. (H.N.T.). 

2 M  (1113). CACOMANTI~ MEBULINUS, Stop. 
Faun. Brit. Ind., Birh,  111, p. 218. 
Met with only between Fort Stedman and 8inhB. At  Bow-ya-that 

3500 ft. it was common, afiectiog the treea and bushes along the road- 
side. 

Harpaetrs, Bwainnon, 1837, in pre-oconpied by Harpactee, Templeton, 1884, 
nred for a genne of Arachnids. 



1900.1 obrerved in t L  Southern 8haa Slates of Upper Burma. 131 

205 (1114). PEHTHOCEBYX BONNEBATI, h t h .  
Faun. Brit. Ind., Birds, III, p. 219. 
Kalaw a t  5000 ft. One specimen. 

206 (1120). Euomhrre EOHOUTA,  Linn. 
Faun, Brit. Id., Birds, 111, p. 228. 
Very oommon np to  altitudes of IMWX) ft. (H.N.T.). , 

207 (1 123). REOPODYTES TBISTIS, Less. 
Faun. Brib. Ind., Birds, In, p. 232. 
Rare. (H.N.T.). Seen and prooared at Nanpandet 2000 ft., and at  

Wetpynj8 2800 ft. 

'208 (1 130). CERTBOPUS GINENSIB, Steph. 
Faun. Brit. I d . ,  Birds, 111, p. 239. 
Common. (H.N.T.). 

Family P~ITTACIDE. 

209 (1148). PALIEOI~NIB F ~ B C H T ,  Eume. 
Faun. Brit. Id., Birds, 111, p. 254. 
This ie the common Paraquet met with throughout the States. 

210 (1150). LOBICULI~ VERNALIS, Sparrm. 
Raun. B d .  Ind., Birds, 111, p. 261. 
I have shot this species in the State of Mongpan and Mawkmai. 

(H.N.T.). 

211 (1152). STBIX PLAA~MEA, Linn. 
Faun. Brit. Ind., Birds, 111, p. 264. 
Found at  Tannggyi. I have taken the neefa on low bashes and 

rocks on swampy ground near Taunggyi. There were three young in 
each nest. (H.N.T.). 

212 (1160). SYBNIUM INDBANI, Sykea. 
Fauoa. B d .  Id., Birdr, 111, p. 275. 
On the Crag at Taunggyi 400 ft, (H.N.T.). 

Family ASIONIDB. 

213 (1166). KSTUPA JAVAXENSI8, h e .  
Faun. Brit. Id., Birds, 111, p. 2433. 
I have shot thia epeoiee in tranr-Salween hwkmai.  (H.N.T.). 
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*214 (1170). HUHUA NEPALEWBIS, Hod@. 
Faun. Brit. Ind., Birh, 111, p. 287. 
Occrtsionally found in the heavy forest at the foot of f e high 

ranges. 

215 (1180). ATHENE BRAMA, Temm. 
.. . Faun. Brit. ha . ,  Birds, 311, p. 301. 

Common in t l ~ e  Pein Valley Mawkmai State. (H.N.T.). One 
specimen p rocwd  just above Nanpandet a t  about 2000 ft-. elevation. 

216 (1183). ~ L A U C ~ D I U M  CUCULOIDE~, Vigors. 
Fauir. Brit. Id., Birds, 111, p. 305. 
Wetpyuyb 2800 ft. One specimen procured. 

I217 (1187). NINOX SCUTULATA, Rbffl. 
Faun. Brit. Ind., Birds, 111, p. 309. 
Very common all over the States, except at the higher elevations. 

(H.N.T.). 

Family PANDIONIDB. 

218 (1189). PANDION HALIA~~TUB, Linn. 
Faun. Brit. Ind., Birds, II1,p. 314. 
I have procnred this bird on the lake J Fort Stedman, a d  a h  on 

the Loilcaw river. 

Family VULTUBIDB. 

I219 (1191). OTOQYPS CALVUS, Swp. 
Faim. Brit. Ind., Birds, 111, p. 318. 
Common. (H.N.T.). Two ~pecimens were seen a t  olose qasrtel(8 

round the caroaes of a dog near the Fort Stedmnn lake. 

"220 (1196). PSEUDOGYPB BENGALENSIB, Gmelin. 
Faun. Brit. Ind., Birds, 111, p. 324. 
Common. Generally met with during our tour. 

221 (1202). AQUIU BIIASCIATA, J. E. Gray. 
Faun. Brit. Ind., Birds, 111, p. 336. 
This ia the commo~lest trne Eagle that is found in the Sonthern 

Shan Statee. Leaves the country in May. (H.N.T.). One speoimen a t  
Bow-ptha t  8000 ft. 
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222 (IM5). A Q ~ L A  MAC~LATA, Gmelin. 

1 Faun. Brit. Ind., Birds, 111, p. 340. 
I have shot this species cloee to the town of Mongnni. (H.N.T.). 

8223 (1208). H I E R A ~ S  PEHNATUS, Gmelin. 
? Faun. Brit. Id., B i d ,  111, p. 344. 

Sparsely distributed all over the States, except on the highest 
hills in the winter. 

224& ( 1212). SPIZASTU~ ~rars~kcs ,   ors sf. 
Faun. Brit. I d . ,  Birda, 111, p. 851. 
Very common in the heavy jnngles a t  the foot of tlte hill ranges. 

(H.N.T.). Two specimens obtained at  about 2500 ft. elevation in tile 
M6ng Piing Sub-state. 

225 (1217). SPILOBNIS CHEELA, Lath. 
Faun. Brit. Ind., Birds, 111, p. 357. 

? Comrcon i n  the low valleys. I procured a young specimen with 
only just the faintest traces of spots on the plumage of the lowor 
parts. (H.N.T.). 

I 8 6  (1221). BUTAETUB LIVKNTEB, Temm. 
Faun. Brit. &ad., Birds, 111, p. 384. 
Common. Confined to dry eng forest up to 3500 ft. I saw an 

individual chase a Sliikra (htur  badircs) and make it drop a lizard that 
it waa carrying off. The Buzzard then got possession of the lizard. 
(H.N.T.). One speoimen shot near the foot of Loi-San-Pa about 3000 ft. 

f227 (1228). HUUBTUR INDUS, Bodd. 
Faun. Brit. Ind., Birds, 111, p. 372. 

I Coufined to the low valleys. Often see11 on the shores of the IulB 
lake, Fort Stedman. (H.N.T.). 

-28 (1229). MILVUS QOVINDA, Sykes. 
Faun. Brit. Ind., Birds, 111, p. 374. 
Common. Disappears in the rains and returns at the end of 

October. (EN.T. ). 

'229 (1230). MILVUE MELAXOTIs, Temm. 
Faun. Brit. I d . ,  Birds, 111, p. 877. 
Common in the well-wooded States. ( H.N.T.). 
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230 (1232). ELAHUB caeuLEu8, Desf. 
Faun. Brit. Ind., Birds, 111, p. 379. 
Seen once or twice in the Yateenk State. One apeaimen obtained 

in the plains between Bow-ya-that and Hhho 4000 ft. 

'231 (1236). CIRCUS MELANOLEUCUB, Fomter. 
Faun. Brit. Id., Birds, 111, p. 385. 
Common. D m  not leave the plateau till the end of May. (H.N.T.). 

*232 (1237). CIBCUB ERUOINOBU8, Linn. 
Faun. Brit. Ind., Birds, 111, p. 387. 
Common. Wee seen more than once near the lake a t  Fort Sted- 

man, and a t  Yataank. 

233 (1238). CIRCUS BPILONOTUB, Kanp. 
Faun. Brit. Ind., Birds, 111, p. 388. 
Rare. One specimen procured near Mong P6ng a t  abont 2000 ft. 

234 (12U). A ~ T U B  BUIUS, Gmelin. 
Faun. Brit. Id., Birdu, 111, p. 898. 
Specimens of only the lighter Burmese form (Astur poliopsie, 

Hume) were procured between Tannggyi and Fort Stedman, and a t  
Kalaw. 

235 (1246). LOPHOBPIZUB TRIVIROATUB, Temm. 
Faun. Brit. Ind., Birds, III, p. 401. 
Rare. I have shot i t  a t  Taunggyi. (H.N.T.). 

236 (12417). Accl~r~rrr  Nlsue, Linn. 
F'aun. Brit. Ind., Birds, 111, p. 409. 
Rare. One specimen procured on the rod between Taunggyi and 

Fort Stedman a t  about 5000 ft. elevation. The speoimen, a 8 ,  ia a 
remarkably large one. Length 17", Wing 10.1". 

'237 (1255). FUCO PEBIORINATOB, Sundev. 
Faun. B d .  I d . ,  Birds, 111, p. k15. 
Ees bred for the last three yearn on the steep rock known as L L  The 

Orag " a t  Taunggyi. (H.N.T.). 

e238 (1257). FALCO JUQOER, G. E. Gray. 
Faun. Brit. Ind, BC&, In, p. 419. 
Common in the low hot open valleys. (H.N.T.). 
We aaw but failed to seoure an individual of this speciea which 
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frequented a group of trees in the great paddy plain lying between the 
town of Miing Gng and the foot of hi-Ban-Pa in the MGng K6ng 
State, elevation abont 8000 ft. 

239 (1260). FALCO SCBBCTEO, Linn. 
Faun. Brit. Ind., Birds, 111, pi 422. 
Passes throng11 as a migrant. (H.N.T.). One specimen, s rery 

iichly coloured 8 ,  mas obtsiued near the town of Yatsank. 

240 (1261). FALCO BEVERUS, H0I'Ef. 
Faun, Brit. Ind., Birde, 111, p. 423. 
Found sparingly in the well-wooded States. I have obtniued it nt 

Yatsank. (H.N.T.). 

*2U (lfL62), ERYTEROPU~ AYUUENsIs, Gurney. 
Faun. Brit. I t~d . ,  Birds, 111, p. 424. 
This species passes tl~rongh the Stntes every yenr on its journey 

back to Northern Asia. I t  migrates ill parties of severnl hundred 
individuals, and only remains in any one place for a day or so. The 
date on which the birds nppear in the Southern Shan States ia very 
constant, and is abont the 15th April. On that date I obsorved it in 
MBwkmai in 1897, and in 1898. I saw i t  in large parties in the Ystsnuk 
State on the 18th ApriL Again in 1899 I met with it near Kengtnng 
on the 16th April, while this year (1900) I noticed largo numbers of 
them at Taanggyi on the 14th April. (H.N.T.). 

. 242 (1265). T r~auacu~us  ALAUDARIUS, Gmelin. 
Farm. Brit. Ind., Birdr, 111, p. 428. 
Common. (H.N.T.). One specimen procnred at  Kalam 4300 ft. 

243 (1267). MICROHIERAX EUTOLMUS, Blyth. 
Faun. Brit. Id . ,  Birds, 111, p. 432. 
Common. Not found above 4000 ft. as a rule. (H.N.T.). Two 

speoimens prooared in the Yntsaalr State, one at  Wetpynyh. 

Family COLUMB~DR. 

244 (1271). Caocopus PH~NICOPTEBUB, Lath. 
Fuun. Brit. Ind., Birds, IV, p. 5. 
Common in heavy hill jangle. (H.N.T.). Proonred on the fruiting 

Picue trees at Sinhi 4000 ft., and in the Yateank State. 
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*245 (1281): TRKRON KBPALCNSIS, Hodge. 
Faun. B ~ i t .  Ind., Birds, IV, p. 14. 
Common on the high ranges. (H.N.T.) . 
246 (1283). SPHENOCERCUS SPHENURUS, Vigors. 
Fuun. Brit. Ind., Birds, IV, p. 16. 
Common on the high ranges. Found up to 6000 ft. (H.N.T.). 

A 9 wee obtained on h i -San-Pa  a t  abont 7000 ft. 

247 (1287). DUCULA GRISEICAPILLA, Wald. 
E'hun. Brit. Ind., Birds, IV, p. 22. 
Common up to all altitudes a t  suitable times of the year. (H.N.T.). 

Only one specimen was procured dnring oar tour ; end it was only seen 
and heard in J a n u e ~ y  on Loi- San- Pa a t  and above 6000 ft. 

248 (1291). C ~ A L C O P E A P ~  INDICA, Linn. 
Fuun. Btit. Iiad., Birch, IV, p. 26. 
Co~ifined to the lorn-lying hot valleys. I once procured the skin of 

a new species of this genus in the Mawkmai forests. This bird 
differed in having a pure white (not grey) ramp. The bill and feet 
were OF a horny-brown colour and not red. Otherwise i t  agreed 
wit11 0. indim. Unfortunately the skin was destroyed by dogs before 
I could return to head-quarters. I noticed several individunls in the 
forest in which I allot the specimen noted above. 

248 (1297). DENDBOTBEEON HODOSONI, Vigom. 
Faan. Brit. Ind ,  Birds, IV, p. 33. 
I have procured a most extraordinary bird for these hills (the 

eastern slopes of the Crag a t  Taunggyi), wit.,  the Spotted Wood-pigeon, 
This bird acoording to Blanford ie confined to the Himalayas and 
Emtern Thibet a t  altitudes of from 10,000 to 13,000 ft. in the summer. 
I i t  a t  Taunggyi laat Sunday 22nd April (the hottest time of 
the year here is the end of April), on the Crag a t  about an altitude of 
5600 ft. 1 saw several othera a t  the same time." (Extract from a letter 
dated 24th April from Mr. Thompeon). 

250 (1304). TUETUR ORIENTALIS, Lath. 
partn. Brit. Ind., Birds, IV, p, 40. 
TLis dove was very common. several specimens were procured. 

e2.51 (1309). TUBTUE CAMBAYENSIS, amelin. 
Faun. Brit. lnd., Birds, lv, p. 45. 
Common. (H.N.T.). Observed during the tonr near the towhe of 

Mong PGng and Miing w. 
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252 (1312). MA~WPYQU TUBALIA, Ed@. 
Fatcn. Bn't. Ind., Birds, IV, p. 49. 
Deoidedly xnre. I lately prooured a very fine speoimen in the 

R.-W. portion of the Yatsank State a t  an altitude of 3600 ft. 

Family PBA~IANIDE. 

253 (1328). GALLUS ~raauaraleue, Blyth. 
Faun. Brit. Ind., Birds, IV, p. 75. 
Common. I have not found thie species a t  altitudes above 4500 ft. 

(H.N.T.). 

254 (1331). PHASIANU~ HUMIE, Hume. 
Faun. Bn't. Ind., Birds, IV, p. 80. 
Found a t  Kalaw, or1 the liill bel~ind Tannggyi, very common in 

trans-Salween Mlrwkmai a t  3500 ft., and I have recently put up a 
magnificent male a t  Payingon on tlie plateau in the N.-W. corner of 
the Yatsank State. (H.N.T.). 

255 (1340). GENNEUS LINEATUS, .Vigors. 
Faun. Bn't. Ind., Birds, IV, p. 92. 

I One 8 out of a srnnll party of three or four shot a t  Wetpyn-yB 
2800 ft. 

I256 (1352).. B m u s r c o ~ ~  PYTCBII, Anderson. 
I Faun. Brit. Aid., Birds, IV, p. 110. 

Common. (H.N.T.). Met with 011 one occasion only during the 
tour, at Taunggyi 4800 f t. 

257 (1356). COTURNIX COBOYANDELICA, Gmelin. 
Faun. Brit. Ind., Birde, IV, p. 116. 
Common a t  HBho in the rains. 

258 (1363). ARBOIIICOLA RUFIGULAUIB, Blyth. 
Faun. Brit. Id., Birds, IV, p. 126. 
One 13 speoimen procured on Loi-Snn-Pa a t  about 6000 ft. It 

belonge to the sub-species 01. variety named A. tickelli by Hume. 

259 (1374). FRA~'?COLINUS CHINENSIB, 08b0~k. 
Faun. Brit. Id., Birda, IV, p. 138. 
Very common on the plateaux but waa not aeen or heard on Iioi- 

Ban-Pa. Thia bird has a habit of sitting on trees by the roadside, from 
whenco it keepe uttering its oharaoterietio oall. 

J. 11. 18 
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Family T U ~ I O I D ~ .  

260 (1382). TURNIX PuaNAx, Temm. 
Faun. Brit. Ii~d., Birds, IVY p. 151. 
Common. (H.N.T.). One specimen was procured in the Yateauk 

State at about 2500 ft. 

Fantily RAI.LIDE. 

261 (1403). QALLINULA CHLOBOPUS, Linn. 
Fatrn. Brit. I d ,  Birds, IV, p. 175. 
This species was aommon on the lake at Fort Stedman and on the 

marsh near Yntsank. 

*262 (1404). PORPHYUIO POLIOCEPHALDS, Lath. 
Faun. Bt-it. I~rd., Birds, IV, p. 178. 
The same remark applies to this as to the preceding species. 

*2G8 (1405). FUL~CA ATRA, Linn. 
Fuun. Brit. Ind., Birds, IV, p. 180. 
Apparently not so common 8s the tno  preceding species. 

Family &iulDE. 

"264 (1410). QRUS SHARPII, Blanf. 
Fatm. Biit. Ind., Birds, IV, p. 189. 
Close to tho lnko i f  Fort Stedman a couple of partics of tlJe qeciee 

were seen safficiently close for identificatiou. So far as my observation 
goes this bird does not bnild nenrly as l a ~ g e  a nest as a. antigons. Ite 
cry too seems to me to difEer somewhat. 

Family QLABPOLIDE. 

265 (1425). QLAUEOLA ORIENTALI~, Leach. 
Faun. Brit. Ard., Birds, IV, p. 214. 
Yatsank State, on the Honnn plain. (H.N.T.). 

266 (1427). QLAREOLA LACTEA, Temm. 
Faun. Biit. Ind., Birds, IV, p. 216. 
I n  the valley of the Yong-Mawkmai State. (H.N.T.). 

Fantily PARRIDE. 

267 ( 1U8). ~ ~ E T O P ~ D I U S  INDICDS, Lath. 
Faun. Brit. A d ,  Birh, IV, p. 218. 
Very common on all the tanks. (H.N.T.). 



I 9001. observed in tha 8outAer.n 8han Statee of Upper Burtna. 139 

268 (1489). HYDROPHASIANUB CHIBURGUS, SCOP. 
Faun. Brit. Ind., Birds, IV, p. 219. 
A few were seen and one shot near Bow-ya-that. 

1 Family CHABADBIIDE. 

269 (1432). BABCOGUAMMUS ATaINUCHALIS, Blyth. 
Faun. Brit. Ind., Birh, lV, p. 226. 
Very common. (H.N.T.). One specimen a t  HBho. 

1270 (1435). HOPLOPTPRUS VENTRALIS, Wagl. 
Faun. Brit. Id., BinZB, lV, p. 229. 
Common on the b a h  of the larger rivers, snoli aa the Salween and 

Mhkong. (EN.T.). 

271 (1439). CHABADRIUS PULVUS, Qmelin. 
Faun. Brit. Id., Birh, lV, p. 2%. 
Common on the shorea of the lake at  Fort Stedman and at  Hltho. 

( H.N.T.). 

272 ( ? ). & o n ~ r n s  sp. ? 
. A Band Plover was procured by me near HBho 4200 ft., but wae 

I carelessly lost by my sorvsnt who was carrying i t  before i t  waa exa- 
mined and identibed. 

273 (1460). TOTANUS HYPOLEUCUS, Linn. 
I Faun. Brit. Id, Birds, IV, p. 260. 

Met with a t  Kalaw, Fort Stedman, Bow-ya-that, b;c. 

8 4  (1461). T O T A ~ ~  GLABEOLA, Qmelin. 
Faun. Brit. Id., Birds, IV, p. 261. 
Binha 41300 ft. 
Near the lake at  Fort Stedman and on the road to Bow-ya-that a 

few Btinte of kinds were men bnt not prooured or identified, I am mrry 
fo say. 

275 (1482). S~OLOPAX RUSTICJULA, LiIln. 
Faun. Brit. Id., Birds, IV, p. 283. 
Common. Several are shot every year at  Tannggyi. (H.N.T.). 

276 (1483). GALL&XACIO  EMO OBI COLA, Hodp. 
Faun. Brit. Id., Birds, IV, p. 285. 
Common in the marshes to the sonth of Tannggyi, where several 

maple are shot every year. (H.N.T.). 
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277 (1484). Qu,~~nrao  CCELBBTIB,  h n z e l .  
Faun, Brit. Ind., Birds, IV,  p. 286. 

278 (1485). ~ A L L I N A O O  BTENUEA, KnhI. 
Faun. Brit. Ind., Bird., IV, p. 289. 
Both species of Snipe are common. The latter is perhaps more 

plentiful than the former. 

279 (1487). QALLIXAOO OALGINULA, Linn. 
Faun. Brit. Ind., Birds, IV,  p. 292. 
A few are shot every yew on the shores of the Fort Stedman lake. 

It is also found at  Hopong Saga and Mawkmai. (H.N.T.). 

280 (1488). ROBTRAIULA CAPENSIB ,  Linn. 
Faun. Brit. Ind., Birds, IV, p. 293. 
Very common. ( H.N.T.). 

281 (14Ql). LARUB BRUNNEICEPHALUB, Jerdon. 
Faun. Brit. Ad., Birds, IV,  p. 301. 
Two speoimens procured on the Fort Stedman lake. 

282 (1496). HYDBOCHI~LIDON HYBRIDA,  Pallas. 
Faun. Brit. Ind., Birds, IV, p. 307. 
Found on the Fort Stedman lake. I have not uotioed it anywhere 

else except on the 8alween river. (H.N.T.). Three speoimene pro- 
cured. 

Family PIIALACBOCOBACIDE. 

*m (1 526). PHALACEOCOBAX CABBO, Lina 
Fam. Brit. Ind., Bit&, IV,  p. 340. 

*2Sk (1528). PEALACBOCOEAX JAVANICUS, H o d .  
Faun. Brit. I d . ,  Birds, IV, p. 342. 
Both species are common in the States in suitable localities 

(H.N.T.). 

*285 (1529). PLOTUB MELAROOABTSB, Pennant. 
Faun. Brit. Ind., Birch, IV,  p. 844. 
Very common. (H.N.T.). I passed within a few feet of one seated 

on 8 fishing stake in the leke at  Fort Stedman. (O.T.B.). 
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Eirmily IBIDIDE. 

1 *!286 (1544). PLEQADIS FALCINELLUS, Linn. 
Faun. Brit. Ind., Birds, IV, p. 364. 
Not uncommon. (H.N.T.). A small flock was seen but nnfor- 

tunably out of shot, in the swamp near the town .of Mong Uing 8000 
I ft. 

Family CICONIIDE. 
287 (1548). DJSBURA EPISCOPUB, Bodd. 
Ehun. Brit. Ind., Birds, IV, p. 370. 
One shot a t  Miing Piing 2500 ft. Seems, in the States, to keep to 

the banks of streams. 

*288 (1550). LEPTOPTILUB DUBIUB, Cfmelin. 
Faun. Brit. IIJ, Birds, IV, p. 573. 
Rare. I have seen i t  close to the MBkong river and once a t  

Taanggyi. (H.N.T.). 
I 

Family ARDEIDE. 

I 1289 (1566). ABDEOLA BACCHUB, Bonap. 
Faun. Brit. Ind., Birds, IV, p. 394. 

I Found throughout the States. (H.N.T.). 
I believe I saw A. grayi too, several times, but no specimen was shot., 

and I cannot be certain that I identified i t  correctly. (C.T.B). 
. . 

I 1290 (1568). NYCTICOBAX Q R I ~ E U S ,  Linn. 
B'aun. Brit. I I ~ ,  Birds, lV, p. 397. 
Common. (H.N.T.). 

Family ANATIDE. 
291 (1 589). D BNDROCYC~A JAVANIC A, Horsf. 
Faun. Brit. Ind., Birde, IV, p. 430. 
Very common. 

292 (1591). NETTOPUB COBOMANDELIANOB, h e l i n .  ' 

Faun. Brit. Ind., Birda, IV, p. 433. 
Common. Specimene of both the above were ahot on the F01.t 

Stedrnau lake. 

293 (1593). h ~ s  PaarLosamcar, Forat. 
F a u ~ .  Brit. Ind., Birds, IV, p. 436. 
Common. This and the next speciea meet a t  the lake, Fort 8kd -  

man, and intermediate individaale (hybrids) are often shot. (H.N.T.). 
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294 (1593 bis) .  ANAB ZONOBHYNCHA, Swinh., 
Common. (H.N.T.). Met with during our tour on the Fort Bled- 

man lake and a t  M8ng Piing. 

295 (1595). CHAULELABMUS BTREPEUUB, Linn. 
Faun. Brit. I d . ,  Birds, IV, p. 4M. 
Abundant at  Mongnai and on the marshy ground bordering the 

Thabet ahanng (stream) in the Hopong and Wanng Wun States. 

296 (1600). DAPILA ACUTA, Linn. 
Faun. Brit. Ind., Birds, IV, p. 447. 
Common. (H.N.T.). 

29'7 (1601). QUEBQUEDULA clacu, Linn. 
Faun. Brit. Ind., Birrla, 1V, p. 449. 
Common. (H.N.T.). This and tho preoeding specim was not un- 

common on the Fort Stedman lake in December nnd January. 

*298 (1602). SPATULA CLYPEATA, Linn. 
Faun. Brit. bd., Birds, IV, p. 452. 
Rather rare. Found on the Fort Stedmnn lake and the Mongnai 

tanke. (E.N.T.). 

299 (1606). NYROCA PERaUaIloEA, Gmelin. 
Faun. Brit. Ind., Birde, lV, p. 460. 
I have shot this epecies on the small tank at  Mongnai. (H.N.T.). 

Family PODICIPEDIDB. 

300 (1615). PODICIPEB CBISTATUB, Linn. 
Faun. Brit. Ind., Birds, IV, p. 473. 
I once obtained a pair on the Inla lake, Fort Stedman, in Deoember. 

*301 (1617). PODI~IPE~  ALBIPENNIB, Gharpe. 
Faun. Brit. Id, Birdo, IV, p. 475. 
Common. (H.N.T.). 

9 Thin Daok is not given in the Faun. Brit. Ind., Birds, but is mentioned in 
part ii, p. 148, of the cleoond part of Mr. Engene W. On&' "A Manual of the Game 
Birda of Indie" (lam), and in-deeoribed in the Cat. Birds B. M., vol. xxvii, p. 811, 
n. 18 (1896). Mr. Oaks oells this speoiea the Chinese Qrey Duok, and proposes for 
i t  and for two other species the new generio name of Pdionetta. It hm been 
previonely reoorded from Indian limita from Kentung in the 8han Btater in the 
" A b n "  Newnpaper (10th Jannary, 1898), eooording to Mr. Oah.  [ED.]. 
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VI1.-On the F m  of Omamant inhabiting tha Orozette Islands.-By 
F.  FINN, B.A., F.Z.S., Deputy Bupen'ntmdent of tlre Itadinn Afrureum. 

(With exhibition of specimen.) 

[Received 80th May; Beed 6th Jane, 1000.1 

In  the British Mnsenm Oats lope of Birds, vol. xxvi, p. 394, 
Mr. W. B. Ogilvie-Grant refers the Cormorant of the Croeette Islnuds 
to Phalacrocoraz vemcosus, with a mark of doubt. .It may therefore be 
of interest to ornithologists to know that me have in the Indian 
Mnsenm, among the specimens belonging to the Asiatic Society, 
the type of Blyth's Hypolem~e me2anogeni.q (sic), whicl~ came from 
tile Crozettes, nud mae received in 1860 from tile late Mr. E. L. 
Layard, on behalf of tlie Government Mnsenm, Cnpe Town, together 
with numerous skins of Sonth African Mammals and Birds. As the 
reference, in J.A.S.B., vol. xxix, p. 101, has apparently beer1 overlooked 
by the antlior of the Catalogno, I give i t  below in full : - ' ' * H r ~ o ~ ~ u c u s  
MELANOi3ENIS, nobis, n.s. Very like 8. vnri~ur (Qm., Ph. hypoletreos, 
Qonld), of Australia, bnt distinguished by its black checks and orest- 
feathere 12 in. long. Wing lo$ in. Tail 5 iu.  Bill to forehead 2& in. 
Foot 4 in. From the ' Crozettes.' " 

The aate~.iak indicates that the species waa now to the Asiatio 
Sooiety's collection. The skin wae mounted, but has been long ago 
dismounted, and is now in a rather bad state. It beam part of a paper 
label wit11 the name, locality, and reference to description in Blytll's 
handwriting. A later label ropeats the information, with the addition 
of the donor's name. 

On comparing the specimen in question with the excellent figures and 
descriptions of the Hypoletrmrs group of Cormorants in the volnme of the 
British Mnsenm Catnlogne abovo referred to, i t  is seen to be obviously 
moat closely nllied to Phalacrocorax albiventer and P. verrucomu, being 
generally pnrplsblack above, glossed green on wings, and white below 
from chin to vent, and the feet having evidently been orange, not blmk 
as in P. vari~u, with which Blyth compared it. The ohin-feathering 
extending barely before the gape, and the black cheeks noticed by Blyth 
evidently ally it to the two first-nnmed speoies ; and i t  further agrees 
with the former of these in the black not extending down the side of the 
lower jaw, and in the possession of a moderate white nlar bnr; the 
smaller dimensions, however, bring i t  nearer to P. verrtrcosus, with which 
i t  almost exactly agrees in this respect, and to this speoies I sliould be 
inclined to refer it, unless i t  be considered distinct, in which case the 
C m t t e  Island Oormorant mill st.and as Pholacrocorax melanogenys 
(Blyth 1. 
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VII1.-On Two &re Ifldian Pheasants.-By F. FINN, B.A., F.Z.S., 
Depfrty Buperitttenderat of the Indian Uuseurn, and LIEUTENANT H. H. 
TUBNEE. 

(With exhibition of specimens.) 

LBeoeived 80th May ; Read 6th June, 1900.1 

The Pheasants I am dealing with in the present brief paper were 
met with in the Chin Hills during the present year by Lieutenant H. H; 
Turner, who is responsible for the accompanying notes in brackete, and 
who submitted h t  specimens of the birds to me for identification. 

FhasMnue hrrmias. 
A typical male of this species, agreeing with tlie Manipm form, of 

which \re have a specimen in the Museum, not with the nearly white- 
i*uniped Ruby Mines lace or species discriniir~ated by me in J.A.S.B., 
vol. Ixvi, pt. 2, p. 523, and since named by Nr. Oates (Ibis, 1898, p. 124) 
Calopkasis burrlrannicus. 

[I had left my camp, which was pitched about six miles from Fort 
White, on the evening of tlie 6th March, to go aftel. some Hill Partridge, 
which one of my meri liad seen just below my camp; not seeing any 
sig~is of them, I walked on for about a mile, and was returning along 
tho road (the Fort White-Kalemyomad), mhen glancing down the khtrd 
I saw something grey disappearing in the long grass just below me. I 
immedintely started to go after it, mhen I saw what appeared to me a 
light blne streak just disappearing. I immediately fired, but i t  wae 
wit11 f~rint l~opes that I walked up to tlie spot, as not only did I think 
the bird had disappeared before I shot, but I had just a t  t l ~ e  moment 
of shooting slipped. I was therefore very much delighted when I saw 
the blne streak tumblirlg down the khud below me. I immediately 
went after him and secured him; as I was descending the original 
grey bird, which was evidently the female, got up and flew a short 
distance. I walked her up, and my dog again put lier up ; nufortunately, 
owing to the thick jungle, I was unable to get a shot. Wdking on, 
however, I put up another, wlietlrer a cock or hen I conld not say, aa 
i t  wns already dusk. I fired, but the bird flew away, and although I 
believe i t  dropped, I could not find it. These birds when I aaw them 
were feeding amongst the dry leaves which littered the ground. 

T l ~ e  next evening I tried the upper side of the road and pnt 
several (four at  leaat) of these same birds out of some long graas on 
a steep hill-side. I only managed to  get one long shot, which was 
not successful. I again tried the next morning, and wae snweeefnl in 
bagging another; my dog put it up on our right, and flying very 
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low thl~ongh the bushes i t  orossed just in front of me. Unfortunately 
the bird was not well skinned and I had to throw this apeoimen away. 

The specimen that I have retained is a full-grown cock ; the other 
one wae a young cock without the long tail ; the plumage wea otherwiae 
identical with that of the other bird. The hill on which I obtained 
them specimens waa between 4000 and 5000 feet high, being one of 
the spurs of the Chin Hills running down into the Kale valley, and 
the birds were close to the Fort Kalemyo-Fort White road, just abont 
at milestone 20. The latitude is approximately 2 3 O ,  and the longitude 
approximately 9 4 O . I  

A pail- of Kalij procured by Lieutaunnt Turner appear to oomo 
nearest to what MI.. W. R. Ogilvie-Grant (Cat. B. M. Birds, vol. xxii, 
p. 304)' and Dr. W. T. Blanford (Faun. Brit. Ind., Birds, vol. iv, 
p. 95), call by the above name. The male resembles that of Q. hor~jhldi 
in size, and in form of tail, and possesses equally well-marked wliite 
bnnds on the featliers of the lower back and It difEera, however, 
markedly in having the feathers of tlie upper surfaoe behind the head, 
wings, and tail, all clearly thongh finely pencilled with white imgnla r  
lines, the line on the white-tipped back and rump feathers which 
precedes the white band a t  the tip beirig separated from i t  by a Ma& 
space about equal in breadth to the band itself. A few of the feathera 
of the black under-surface are similarly but less clearly pencilled with 
white upon their outer webs. 

It is thns intermediate between Q. hor$eZdi and Q. ardemona* 
(with the type of which I have compared i t )  but far more nearly 
approaches the former, not having the long curved tail and crest of 
the latter, and with the white pencillings much reduoed in breadth 
and leas regular. There is also no tendency to plain whiteness in the 
middle or to blackness in the outer tail-feathers, all being equally 
black with wl~ite pencilling. I t  must also very closely resemble Mr. 
E. W. Oates' Q. wo'lliarl~si from the same district, ("The Game Birb of 
Indie," vol. i, p. -3412) ; bnt that bird has the light markings of the 
plumage buff and not white, except for the barring on the rump. It 
& quite different in cha i~c te r  from the Asiatic Sociely's specimeus of 
forms iutermediate between ff. hort@ldi and (3. lineattur, the white 
markings in these being blurred and indistinct. 

I have dealt with the qneetion of the type of ff. anderemi of M m .  Elliot, 
Bladord, end Ogilvie-Grant in the n i s  (1899, p. 331), end photographa of this an, 
now in the Britieh Maeenm. The U. andersoni of Mr. Oatee' work L the a. &viaoni 
of the " Fanua " end the " Cstslogne." [F.F.] 

J. 11. 19 
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The female is like that of a. AorJfteZdi, but paler and daller, and 
with the stippling of the plumage more dietinct; the blaok lateral 
tail-feathers also are pencilled with white, aa in the male, but less 
replarly,  and the pencilling ten& to die out a t  the tips of the outer 
pairs. 

This sex also therefore appears to closely correspond with Mt. 
Oates' Q. d l ianls i ,  exoept again for t l ~ e  wl!ite pencilling, which also 
does not tend to disnppenr 011 tlio outermost feathers to the extent 
idionted by MI.. 0:rtes. The facinl skin in both birds haa evidently 
been red, and the bill and feet horn-coloured, aa in a. hor8fieldi. 

This form is thn8 distinguishable from any 8s yet described, and, 
if i t  sl~ould be thought worthy of a name, might be called G. turaeri, 
after its discoverer; but I am very muoh averse to giving names to 
these numerous and variable forms oE Uenwus, and hence range i t  
provisionnlIy under that subspecies oE G. hovsjeldi to which i t  bears 
the most resemblance. To G. lineatrrs I should say that i t  had no 
relationship, unless G. nradersoni be indeed, as Dr. Blanford suggests, 
a cross between this species and (2. nycthemerue. But  withont breeding 
togetlier Q, nycthemertis, Q. hor~fieldi, and G. lineatus in confinement 
nnd noting tlie result, I do not see how the status of these numerous 
more or less pencilled forms of the genus is to be settled. The bnff 
peticilling in some of the  specie^ described by Mr. Oates is peculiarly 
difficult to nccount for, except on the supposition that they are all 
really distinct, which seems to me most improbable ci priori. 

[The two (cock and hen) Kalij mere shot by me on the 15th 
~ a i o h ,  1900, on the road between Ktllewa and Miuza, Kalewa being an 
important village on bhe Chindwin from al~ence supplies are sent up to 
tile Chiu Hills ; Miriza is a small villnge 20 miles or so to the south of 
Kalewa, tlie birds being shot about 12 miles from Kalewa. When first I 
saw them they were in the thick bushes on the bank of a small stream, 
but they immediately flew into the bamboo jungle, and i t  was here that 
I shot them. I shot auother the next morning close to  the same spot, 
but my  dog so spoilt the skin that I had to ent the bird instead of 
skinning it, and very excellent eating i t  wns. I had already shot a hen 
oE-this species (I think tllere is little doubt that i t  was the same, though 
rather darker thau the female I mentioned above) a t  Yasygo, a village 
in the Knle valley nbont 50 miles to the north. It wm shot, however, 
at  such close quarters thnt the skin was mined. 

The latitude in which the above pair were found is approximately 
23', and the longithde approximately 94' 30' ; the elevation WWJ between 
6W and 800 feet.] 
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1X.-Notea on the Structure and Function of the Tra~Learl Bulb i n ' h l e  
Anatidm.-By F. FINN, B.A., F.Z.S., Deputy Strperhtendent of :lie 
Indian Nzu~rem. 

The pecnlhr bony, or bony and membmnons, b u l b  found at the 
bese of the trachea in so many males of the duck tribe, are well known 
to be confined to individuals of thnt fnmily and sex alone. But, well 
known ae the Anatidm are or should be, from the faot that so mnny 
epecies are shot for food or kept in captivity, thus making specimens 
easily available for dissection, this strnctnre of the traoliea does not 
appear to h w e  been recoided in some even of tlie best known species, 
nor does its funotional importance ever appear to have been fnlly 
rsalhed. I t  is my pnrpose here to note briefly some speoifio peouliaritiea 
in the farm of the o w n  which seem to have esoaped the notice of 
nduraliste, and to conclude with Borne observations on ita presumable 
11110. 

Nettoprur wroma&lianue. 

In writing a popular aeries of a~ticles in the Asian newepaper 
in 1898-99, destined for sportsmen who wished to identify the dncka 
they shot, I was careful to note the etructure of the trachea in m h  
species when I was able to give the information, in liopes of intereating 
my readers in this point. Thus I mentioned thnt the male of the above 
epecies was devoid of a traoheal bnlb, a fact I had ascertained from my 
own examination of the tlachea of this bird. Dr. W. T. Blanford, in a 
letter to me on the snbject, hae informed me that this obeervation is 
new, and I nm hence induced to record it here. I find, however, that 
Sir E. Newton (Ibis, 1863, p. 489), says of Nsttopuo aurittw, " Unlike 
mbat other ducks, the trachea of the male in this species is of a very 
simple form, there being scarcely any enlargement whatever a t  the 
lower extremity." I t  is poaeible, therefore, that the absence of a 
tmdmal bulb may characterize the genus, as appears to be tho mse with 
Brimnoturn, in whioh genus MaaGillivl-rty, presnrnably referring to 
I. rlcbida, &tes that " There is no expansion 01. tympalium, as in other 
.d& " (Om. Biogr., vol. iv, 1838, p. 331, fide Beddmd, Structure and 
Ciusitication of Birds, p. 464, footnote). Pallas certaiuly states (Zoog. 
Iloss. As., vol. ii, p. %5),  that such n tympannm is nbsent in E. leuco- 
ocphla, a fact wllich I have been nble personally to verify (see J.A.S.B., 
qrol. h i ,  pt. 2, p. 537). It would, however, be rash to assume thht 
~h defiuiency of the tracheal bnlb must uecessarily apply to 811 the 
upeoiea of these genera, since among the members of the genus 
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Oidemia, 0. nigra alone is exceptional in having no difference of this kind 
between the sexes. 

Well-known ss is the Mandarin dnck, I have been unable to find 
any reference to a description of the tracheal structure of the male, and 
I therefore venturo to record that there exists in this sex of the species 
a large, rather flattened, thin-walled bony bnlb of rounded outline, some- 
what resembling that of the Muscovy (Cairina a~aechta). 

Oairina moschata x Anas boschas. 

I t  may be of interest to note that the male hybrid between these 
two domestic ducks, judging from two specimens of en011 species and of 
the hybrid examined by me, agrees with the Mallard in the eiee and 
form of the tracheal bulb, but has this rather thinner-walled, thus 
approaching the structure of the very thin-walled bnlb fonnd in the 
Mnscovy drake, the very flattened and expanded form of which M 

oharactdtio. 

Casarca rutih. 

I have been unable to discover any mention of the form of the male- 
trachea in this species, and so waa unsble to give any account of i t  
when writing the seriee above-mentioned. Since then, however, I have 
obtained a specimen, and find the bnlb present and bony-walled, but 
very small, only about the siee of a pea, thus differing very mucll from 
the great doable inflation fonnd in Tadmna coirtrrta. 

FUNCTION OF THE TRACHEAL BULB I N  DRAKES. 

There can be no doubt that the use of this peculiar shucture ie to 
modify the voice of the owner, as was pointed out, indeed, by Yarrell 
('l British Birds," article Mallard) many years ago ; but the fact needs 
drawing attention to, as i t  has been doubted, for Cones CfirXe Dresser, 

Birds of Europe," article American Bittern) states that " The cnrione 
cartilaginons or oeseoas bulbs at the lower larynx of most Ducks seem to 
have no iofluence oil the voice." But nothing could be further from the 
truth. Yarrell (loc. cit.) approvingly qnotee Gilbert White's observation 
on the eexu~l difference of voice in Ducks ; and careful study of the 
living birds will show that in nearly every case where the tracheal 
enlargemeut exieta in the male, he emits a correspondingly difFerent 
note from the female-generally one of a weaker character, if  not always. 
The accompanying table will mRke this point clear. 
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With a bony bulb in trachea of male. 
Name. Voice of Male. Voice of Female. 

Carina moschata. A pant.ing hiss. A sharp quack. 
Biz gah&ulata. A snoi.tiag whistle (weesh!) A quacking sneeze (atch !) 
Ohenalopez @gyp- 

tiacrrs. A linsky chatter. A hareh barking quack. 
Ett~aetta falcuta. A whistling cry like a A qnack five times repeat- 

duckling's. ed. 
Dafila acuta. A faint weak qnnck. A harsh single quack. 

With a pc~rfly bony, partly naenabanous btclb in trachea of naals. 

Rhodonessa cary- A melodious double call Not known ; bat never 
ophyltacea. (uwgh-ah !) gives tlle male note, while 

the drcrke often calls. 
Nyroca baeri. A faint low quack. A harsh croak (karr. !) 
Nyroca africnna. 3 9  1 9  

Hergamer castor. A hnrsh croak (karr !) A short abrupt qnack. 
Of course many more well-known cases could Be given, but I have 

in the above table merely given some, which being imperfectly or not a t  
all recorded, have attrncted my special notice. Casarca rutila is an 
exception proving the rnle, since i n  this bird the trncl~eal bnlb of tho 
mele is, as above noted, singularly small, nnd tliere appears to be no 
difference between the voice of the sexes in consequence. Authors in 
describing the sexual difference in the voices of various Anatidm, often 
speak ae if the qnack wero common to both sexes, and anolher note 
pecnliar to the male alone. A t  otlier times no sexual distinction in 
voice is mentioued, as in Hnme's account of the Pintnil ( D a j k  ucuta) 
"Game Birds of India," vol. iii, p. 193). The same explanation will, I 
think, account for both errors, the birds having been studied from a 
distance when in flocks, and the cries of the sepnrate birds tllna having 
been confused. With regard to our two domestic ducks (Anas boscAas 
and Oairina moschata) the drakes seom quite incapable of giving the 
duck's note, and vice veysd, and I think the same rnle will be found to 
apply throngl~ont. Thnt there are certain species, like N e t t o p  two- 

mandelianus and Edenaia nigra, in which the male has no trachenl bnlb 
and yet gives a different call from the female, in no way invnlidates the 
importance of this strncture in tlle othors ; for the voices of male b i rb ,  
in the  Qhllinsls aud Passeres for instance, often differ from t h o ~ e  of 
females without any corresponding difference in anntomiaal structure. 
The tracheal bnlb in the Anati*, where found, merely, in my opinion, 
makes ench difference necesmry and permanent. 
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X.-Note on calinaga, an aberrant genus of Asiatic Buttejlh.-By 
L I O N ~ L  DE NIC~VILLE,  F.E.S., C.M.Z.S., &c. 

[Beoeived 6th June ; Bead 4th July, 1900.1 

In  the " Memoirs and Proceedings of the Mancheater Literary and 
Pl~ilosopl~icnl Society," vol. xliii, part it., n. 11, pp. 1-23, pla. iv, 
v and vi (1899), nppears n paper by Mr. J o l ~ n  Watson entitled " On 
Calinagn, the Single Genus of 8x1 aberrant Sub-Family of Butterflies," 
in which he has bronglrt together a maas of moet interesting f a d s  
mostly based on his own oiiginnl observntions regarding these butterflies. 
This paper ~lionld be carefully studied by everyone interested in the 
phylogeny of this anomaloue genus. 

The following brief notes mill show the very various positions in 
the uatural order of Buttediea in which Oalinaga has been placed by 
different writera :- 

Dr. F. Moore in 1857 when first describing the genus placed it in 
the subfamily Nymphaliw next following the gsnlls Hestina, Weafwood ; 
in 1865 he placed it a t  the end of the Papilbridde, the Pisn'dm being 
retained as a distinct family ; in 1895 be repl~oed i t  in  the family Nym- 
phhalidm, but proposed a new snbfamily for it, the Calinagiw, whioh 
will follow the snbfamily Nystphalirtsls. In  1861 Dr. C. Felder p l d  
i t  in the family Nyr~aphalim after the genus P e i z t h ,  Doubleday. 
Mr. W. F. Kirby i l l  1871 place3 the gelme sew~ld in tho snbfamily 
Papilioniroas, but in 1877 be removed i t  to the Nymphalim; in 189L 
he stated that it belonged to  the Nytiiphalida3. In 1872 Herr Gustcrv 
Weymer noted that Calitmga does uot belong to the Papilioniiaa, but to 
the Pierim. I n  1873 Mynheer P. C. T. Snelttrn plnced Oaliiwga in the 
Npaphlirm. M. Charles Oberlhiir in 1881 noted that the antenna1 
characters of the genus place it between a genne of Pierim (Leaconeu) 
and a genns of Pupilioniw (Pnr?rassiucr). M. H. L n w  in Ie84 plaoed 
i t  in the enme position as M. Oberthiir in 1881. Dr. A. G. Butler in 
1885 placed Oalinaga in the Nyt~aphulit~~, but said that he had no doubt 
that ita proper place is in t l ~ e  r~nbfamily Satyriw. In  1886 Dr. 0. 
Staadinger placed the genus i u  tho snbfamily Nymphalinsls. I n  1886 
I plwed i t  in the Nymphalirlitm wholly on accoiant of the forelege of the  
i m ~ g o  of the malo being pectoral unfitted them for nee in walking. A t  
that d ~ t e  I had see11 no femnle, the forelegs of which have since been 
found to be perfect but unfit for use in walking, being very small and 

as i u  Lie opposite sex. Dr. E. Schatz in 1887 placed Odinaga 
in the " Diademen " group, which is the fourth p u p  in  Ilia seventh 
family Nymphaliden." For DMdsma the g9nU8 Hyp~limiiar ifi intend- 
ed, ae & h a  having been proposed in 1817 for a genus of Crwtacecr 



annab be used for the genns of Buttedies propoeed By Boidaval in 
1832. In  1888 Mr. H. J. Elwes placed the genns in the Nymplralinar. 
In 1852 Mr. J. H. Leech placed it in the NymphalCs. Iu 1898 Dr. Karl 
Jordan placed the subfamily 0allii1agin.s [sic!] in the family Nymph- 
lib. h t l y  in 1899 Mr. John Watson noted thnt tlle genne h ~ s  " A 
great similarity to the Pup'lionidm (snbfnmilies Pupilionium, Parruzesiim, 
nnd Pierina), nnd to the Nymp7talitls (subfamily Daraaitm, but not to 
tile subfamily which includes the gellns Eypulynanae*)." I n  writing to 
me on February 10t.b, 1900, Mr. Wataon says that the genus " Must be 
placed next to (uot iu)  the Danaina." 

MI-. Watson notes that the egg as far as Le llas been able to study 
it wit11 very insufficient nnd imperfect material, i.e., the broken upper 
portions of two eggs of Culirtaga davidw, Obertlliir, obtained from the 
dried body of the female, shews thnt Calilaaga is near to the Dotlabe, 
i.e., to the genera Heslia and Dnnais. I hnve nothing to urge a g a i ~ ~ s t  
tl& conclusion, iu fnct I ngree with i t  so far  that 1 think i t  probable 
that Calinaga is allied to the riubgeuus Radena of the genne Donais. 
m e  acquisition of a perfect freshly deposited egg would, I may note, 
settle definitely a t  once and for ever tlle position of tllis a n o m ~ l o ~ ~  
genns. I mAy note thnt Air. W. Dollerty bas pointed ont that Rcrdena 
n&hricn, Wood-Mason and de Nichville, 11ns 16 vertical r ib on the egg, 
and thab Budena vulgaris, Butler, has from 1 4  to 16 verlicnl ribs, and 
25 cm-l ines .  When t l ~ e  egg of Cali~iaga is discovered i t  will ill- 
ta&ing to note i f  the vertical r i b  and cross-lines agree with those of 
&dbna. Mr. Doherty describes the eggs of the Danainm as "Much 
higlrw than wide, leathery, radiate, with nomerons broad flattened lib8 
nad distinct cross-lines, reticulate over a small area a t  the apex." The 
micropyle of the eggs of butterflies is of little or no valae for classi- 
ficatory p u r p e e .  

Ae regnrds the foreleg, which in the male is very hairy, imperfeot, 
having but a single joiut to tLe hrsna, mllile in the female it is peifect., 
h v i n g  five tsreal joints, tlle terminal joint furniehed with a pnir of &we, 
a peir of paronychia, and a pnlvillns, Mr. Wateon notes t l ~ a t  t l ~ e  female 
of ~rrlinuga "Shews in its tarsal stl.uctore the most ancient type of leg 
of the wholo of the Nympholida~." I hare  examined the forelegs of both 
ewes of Odinaga, which I could not do in 1886 when I dealt with the 
gennr in the second vol. of "Tlle Butterflies of India, Burmnh and 
Ceylon," as a t  that date I l ~ a d  seen IIO female, flom which i t  is clear that 
the gem artnnot be placed i u  M. Constant Bar's group Tetrapoda, in  which 
both mxes have the forefeet or tarsi imperfect, the Tetrapda being 

Beote Hypolimnan. 
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eqnivalent to the family Nyniphalih, but thnt Calinaga shonld find e 
place iu tlie Hekropoda, which has the forefeet imperfect in the male 
but perfect i n  tlle female, the Heferopoda being equivalent to the 
families Le~r~oitiiJm acd Lycas~bidm. But to place Calituzga in either of 
those fnmilies on the stisnctnre of the forelegs only is obviously out of 
the question, as in evory other respect the genns shews no relationehip 
to those fnmilios. Tlie forelegs of both sexes of Calinaga are highly 
specialied, and have lost all fu~ictional characters, being extremely 
small and quite nnfitted for walking. This is a characteristic of the 
Ny~~~phalidm, but the fact that the male has a nymphnlid foreleg, while 
the female h L  in structure a foreleg, which, but for its ridiculously 
small size unfitting i t  for use, would place tlle genns amongst the 
Lenw~liidru, L y m n i k ,  Papilionib and Heaperiidap which have six fully 
developed ambulatory legs ir the female, removes the genns from sriy 
known family oE butterflies as hitherto diagnosed, the etructnre of the 
forelegs having of recent years beeu lnrgely used an a primary basis on 
which to divide the families. 

Calinaga lias a prototype in the genns Peeudelpolb, nenally also 
placed in the subfamily Nympiralim, but for which Dr. Karl Jordan 
Iras PI-oposed the subfumily name PseutLgoli~w, the foreleg of the male 
OF which llaa a single joint to the tarsus, the female having five tarsal 
joints, the terminal joint furnished with a pair of claws, a pnlvillne, and 
bifid paronychia. In both sexes in  Pseudergolis the fo~.elegs are very 
distinctly longer both actually and proportionally than in Calinaga (in 
while they are ~iilicnlonsly short), but are still qnite nnfitted for walk- 
ing. Pseudergolis therefore is another genns that can find no place as 
ftrr as I can see in any existingfamilp of butterflies as hitherto diagnosed. 
I ts  transformntions (Pseudergolis wedah, Kollar) are known fortunately, 
and hare been figured by me in Jonrn. Bomb. Nat. H i t .  Soc., vol. xi, 
p. 371, n. 83, pl. U, figs. 9a, 9b, larua; 9c, 93, 9e, 9f, pupa (1898). 
The full grown larva reminds one somewhat of that of the genns 
Apatrcra ( = Poturnis, Hiibner, to follow Dr. F. Moore), subgenns Rohana, 
Aloore, wllile the pupa is like that of the genns Alhyma. Mr. Watson 
says that Psetrtiwgolis " In point of general resemblance and nenration 
is u~~donbtedly in the Precis and Jirnoiria soction of the Nynqhalinas." 
Mr. W. Dohorty, who first discovered the abnormality in the forelegs 
of the female, placed i t  in the A p a t t c d ~ ,  " Differing but little from ita 
neighboura in other points [except the feet], if the feet offered really 
reliable characters " (Jonm. A.S.B., vol. Ix, pt. 2, p. I 2  (1891). 
Mr. Doberty placed Pseudergotb in his Junorlia group, which embraced 
the genera Junonia, Precis, Pseude*golis and Rohana (Journ. A.S.B., 
vol. lv, pt. 2, p. 123, n. 82 (1886). 



With regard to tho antenna of Oaiinagn, Idr. Watson says that they 
are " Bimilar in general form to those of Danaw end Euplasa, and in 
d n g  are like those of the Para~a'im." In my opinion the antenure 
snpedoially most nearly resemble those of the genns Luehdo* of the 
Papilioninas, with which they agree very oloaely in length and shape. 
In Calinaga they are too ~ h o r t  and stout to agree well with the Dunaiw, 
and too long to a p e e  with Parnassitut, besides which the antenna of the 
latter genus are more abruptly clubbed than in Oalinuga, and the olnb 
is thicker. The structure of the legs and the neuration will, however, 
in my opiuion, remove Ualiiaaga entirely from ishe Papilionidm. 

With regard to the basal cell of the hindwing iu Oalinaga, which 
is cawed by the peculiar conformation oE the oostnl, sobcostal and 
median nervures together wit11 another vein called by Mr. Wrrtaon the 
"interno-costal nervule," thnt writer sums up the evidenoe ae regnrde 
Calirragu that in formati011 i t  is " Similar to Parnnssitrr, and diesimilar 
to tile Danaina, and still less similar.to the genns Hypli~nnau." I l~ave 
nothing to add to tl~is. The basnl cell is fonnd iu the Danaiw, 
Yorphinm, Pien'nm, and Papilioninm. 

Ae regards the general facies of Oalimaga I agree with Mr. Wafson 
that i t  reminds one of the genus Aporia of the Pietinas, still more so of 
some species of Parnaosi~rs, but in my opinion most of all to oertain specie8 
of the subgenus R a h h  of the Danaiim, any Radena megonim, Qodart, 
for tile dark Oalinaga buddho, Moore, and Rudetaa juvmta, Cramer, for 
the lighter Oalinnga dnvidiu, Oberthiil; and 0, ceryon, mihi. Neither 
of these species of Radelra, however, occur where the Calinagae are 
fonnd. T l ~ e  disposition and exterlt of the markings of the two genera 
Radena and Ouliriaga i~ very markedly similar. Oalinaga is almoet 
unique in the heavily l~airy, ferrnginon~ clothing of the thorax of both 
mxea of all the known species, whicl~ stl-ongly contrasts with the 
black abdomen, nnd this hairiness is characteristic of Pa~ruasua'us. The 
ooloration feature of the thorax is also noticeable in Padrm 
uura'uu, Motsohnlsky, of which P. glacialis, Bntler, is a synonym, but 
in the latter speoies the colonred hairy clothing of the thorax is of mnob 
lean extent, forming merely a collar, and is rather paler, more fulqow, 
in shade. I may note that the hairless, leathery abdomen of Oalincrga 
reminds one of that of the genns DanaG. 

I can extend the geographical range of the genns Ualirbnga OOU- 

siderably beyond that given by MI.. Watson, as i t  is fonnd in the 
Western ee well ae in the Eastelun Himalayas, but it ie a noticeable faot 
that oe faroe is a t  present known C. bttdrlha oconre in the Weatern 
Eimalayaa only in the Knln Valley, near Dalhoneie, in Chnmba, a t  
Ymee, and possibly near Mussoorie, there being an immense gap of 

J. 11. 20 
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nearly 600 miles before it is again met with in  Sikkim in the Eastern 
Himalayas ; while to the east 0. davidir, Oberthiir, oconrs in Central a8 
well aa in Western China, while 0. sudussana, Meloill, is fonnd in Upper 
B n m a  and Upper Siam. 

Dr. George Wntt obtained Calinaga brahnta, Butler, whioh is a 
synonym of 0. brrddha, Moore, Near Assam " according t o  Dr. Butler 
who described it, but Mr. J. H. Elwes ha8 noted that the speoimens 
were probably oollected in the Naga Hills on the march from Manipnr 
to Kohima. In  Mr. Elwes' colleotion is a female specimen of 0. buddh 
from Chnmba in the Western Bimalayas. 0. buddha was originally de- 
soribed from N. India, presented by Colonel Buckley, who collected 
largely in the ~~eighbonrhood of Mussoorie in the Western Himalnyas, 
but no specimens from the Mussoorie region hove been obtnined in ivecent 
years. Excepting Dr. Watt there is no European in India ns far as  I 
know wlio has seen II Cnlinaga alive except Mr. A. Gmhrrme Yonng, 
who informs me that i t  is not very rare in  the Knlu Valley, also in tile 
Western Himalayas; thnt i t  freqnents the banka of heavily wooded 
streams from 3,500 to under 6,000 feet elevation above the sea, never 
higher than that;  tbat i t  is purely a forest insect, never fonnd amonget 
mere brnshwood but always amongst trees; nnd occurs generally from 
about 25t.h March to 20th May. Ho notes that  once, and once only, lle 
BRW three sltogether, in Jaly, 1872. I t  is very fond of settling on wet a n d  
or gravel, when disturbed i t  flies off with a strong Papilw-like flight, 
and that i t  is very strong on the wing. Last year (1899), Mr. Young 
tells me that his native collector reported that he saw over twenty 
specimens, bnt caught only five. In  Knlu it is very locnl, Mr. Yonng 
knows of two spots only where i t  occurs. 

In  L886 I noted that " The species [of Calinaga] are probably 
mimetic." I think so still, and that they mimio speoies of DanaC, 
0. buddha, 0. dauidis, and C. cercgora mimicking D. lir~~niace, Cramer, 
C. e h a n a  mimicking D. sita, Kollar (= D. tytia, Gray), and 0. Zhateo, 
Oberthiir, possibly tlie same species; the mimic and its model in  all  
oases being found in the  same locality. 

I n  conclusion I may note that the opinion I expressed in 1886 that 
The proper position of the genns is amongat the  Nymphnlida?, thongh 

a knowledge of its transformations is necessary for determining ita 
exact position in thnt family" remains unaltered. Till its egg is pro- 
perly known (eggs extraoted from the body of a long deceased speoimen 
are not very satisfactory, thongh very mucl~ better than nothing), and 
its larva and pupa are discovered, espeoially the yonng larva on first 
emergence from the egg, the position of the genns must remain nnoer- 
tain. I t  ie not a hesperid, papilionid, lyceenid or lemoniidid, so must 
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oome into the family Nymp?ua&. Various anthore have plaaed i t  in 
the Donaide, htyr ina,  Nymphalin~, Pierim, and Papilwnim Its 
moet probable position is I think in the subfamily Danainm as Mr. 
Watson states, and I would place it tentatively after Eestia and Idwpsis 
and before Danais, next before the subgenus Radenn. If, however, the 
male hae no extrnsible tnfts of hairs at the end of the abdomen as have 
all the Danainsls, i t  cannot be placed in that subfamily. I think it 
probible that these tnfts are absent. The structure of the forelegs of 
the female in correlation with that of the male removes the genere 
Calinaga and Pseudtwgolia from any hitherto known family of butterfliee, 
if the sequence and definition of the rhopalocerons families is to be 
primarily baaed on the stmctu~-e of the forelegs of the imago as ha8 
been done of recent years. But I tllink these two genera must 
come into the existing families as aberrant genera, the genus OalG~aga 
amongst tho Danainm and the genne Peeudergolis amongst the Nymphs- 
l i w .  In all five species of Calinaga are known. I have given a list 
of them in Journ. A.S.B., vol. lxvi, pt. 2, p. 551 (1897). 

XI.-Notes on birds collected in Kumaon.-By CAPTAIN 
H. J. WALTON, I.M.S. 

The birds ennmernted in the following list were collected by me in 
Brithh Garhwal and the Almora district of Kumaon daring the months 
of April-July, 1899. 

The nature of the duty on which I was engaged rendered it necee- 
ssry for me to visit nearly the whole of British Garhwal, and moet of 
the district lying east of Almora almost to the boundnry of Nepal. 
Unfortunately my camps had to -be selected without any reference to 
their merits ae collecting grounds, and, indeed, as I was travelling nearly 
every day, moat of the birds were shot actually from the roads. 

Garhwal is a large district, extending far up into the Himalayas, 
bounded on the north by Thibet, on the west by Native Garhwal, and on 
the south and eaat by Kumaon. Although there are some very high 
peaks and mountain ranges, as a rule the valleys up which the roads 
run are rather low-lying, averaging about 6,000 feet, but varying from 
about 4,000 to 12,000 feet above sea-level. The aides of the valleys are 
mlmost everywhere covered with tree jungle, but from Chamoli to 
Yoshimath, and again in the neighbourhood of the Mane and Niti 
passee, the hillsides are almost bare. In parts the jnngle is very thick 
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indeed, and as i t  is precisely in such plaaee that many of the  birds are 
met with, unless one hae plenty of time a t  one's disposal, one is sure to 
overlook a great many species. The Qarhwalis do not seem to take 
much i n h e s t  i l l  birds, end they are by no means skilful in marking 
down those that are shot. I lost a great many birds owing to the d i 5 -  
oulty of finding them il l  thick undergrowth. 

The climab of Garhwal, in summer, presents p a t  and sudden 
variations. As one marches along, i t  is often very cold on tht, higher 
roads, and then, aftel- a steep descent into a low-lying valley, the heat 
becomes very trying. This, of COUl~8e, ie a good thing in one respect, 
aa the birds met with necessarily vary very mncli, even iu the conrm of 
a aiogle march. 

A t  the beginuing of April the weather Waf3 cold with a good deal 
of rain. The latter part of the month of May and the beginning of Jnne 
were hot and fine. The rains began abont the 10th of Jnne, and soon 
became very heavy indeed. At the end of Jnne and throughout Jnly 
the birds were very silent : the jnnglea were wet and slippery and full 
of small but voracious leeches, and, consequently, not very attraotive. 

Nearly all the bird8 were breeding a t  the time I visited Kumaon : 
I regret that I had too little time a t  my disposal to devote any attention 
to nests. The choice lay between birds and eggs, and I pi-eferred the 
former. All the pheasants were breeding or preparing to breed, and 
had retired into the depths of the junglee, consequently I did not see 
very many. I was shown a breeding-place of the White-bellied or Snow- 
pigeon (Coluinba Laconota) a t  the lower end of the Mana pass, but on 
]Sly 20th, the date of my visit, the eggs 1 1 4  not been laid. I hope to 
receive some from the headman of the neighbonring village, later on. 
I also saw two breeding sites of the Alpine Swift (Oypselus melbn) in rocky 
precipices nbove the Alaknnnda river, but they were quite inaccessible. 

I left Naini Tal on April 9th, and marching via Almora and 
Ranikhet, entered Garhwal on April 16th. I went first to Kedarnatli, 
which is abont 10,000 feet above sea-level in the north-west of the district. 
The roads were crowded wit11 pilgrims on their way to the famous 
temple. These people come every rear  from nll parts of India, most of 
them marching up the Ganges valloy from Hnrdwar, as soon aa the 
fair there is over. I met pilgrims from Hjderabad (Deccan) and Qnetta. 
The pilgrimage season lasts for abont six months, and one can only 
hope that the spiritual benefits received ate a t  fill in proportion to the 
ph~aical disoomforts undergone by the pilgrims, many of them very old 
men and women. It was bitterly cold a t  Kedarnath, and snowed hard 
the day I was there (May 4th). 

From Kedarnatl~ I went e.2 Ukhimath and Yoahimath to the 
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Mana Pass, wliich I reached on Mny 19th. By that date the weather 
was beginning to get much warmer, though the paes was not yet open. 
Thence my route was to the Niti pase. On May 31st, two Thibetans, 
the first of the year, had just crossed the pass, but they reported that 
they had been much delnyed on the road by heavy snow-drifts. From 
the Niti pass I marched nearly doe south, entering the Almora dietriot 
on June 15th. I proceeded to Pithoragarh, in the eaat of the district, 
and returned to Naini Tal on July 17tl1. 

The numbers and nomenclature adopted in the following list are 
those given by Messrs. Oates and Blanford in " The Fauna of British 
India, Birds." 

1. Co1.a~ omaa.-I did ~;ot see any Ravens in Cfarhwal, but,, 
according to native accoul~ts, they visit the higher valleys in winter. 

4. Coraus mcror7~tphrcs.-The Jungle-Crow is common in nll tho 
valleys, except tlle very higllest. 

7. C m w  qZendm.-The Indian House-Crow only oacurs about 
the larger hill stations in Knmaon : I did not see any in Qarhwal. 

12. Utoeiora occip"ta1ir.-The Red-billed Blue Magpie is very 
common, up fo abont 6,000 feet, .wherever there is tree or bush jungle. 

13. Urociasa fEaviroshiu.-Common a t  rather higher elevations 
than the last speciea. 

18. Dendrdtta himalay&.-Very common : seen generally in 
small perties of from four to six. 

24. Uamulue 1ancedatws.-Commcrn np to abont 6,000 feet : this 
bird fee& a great deal on the ground. 

26. Qarrulsr bispectrla&.-Also common: occnre up to rather 
higher elevations than B. lumeolatus. 

29. Qracuhcr wmita.-I did not see tbe Red-billed Chongh below 
10,000 feet. It was oommon near Bdriuath,  and the Mana pass. 
There were none a t  Kedarnath. 

30. Pyrrkoewaa alpinus.-The Yellow-billed Chougli was vei-y 
common, nnd very tame, about Malari, and a t  one or two other place8 
in Qarhwal. The birde flew about the camp in a very unconcerned way. 
They have a much softer note than the Red-billed Chongh. 

31. Parus af&ep.-Common, a t  moderate attitudes. 
34. Parur r~tonticola.-Very numerous. 
35. Bgithaliocua erythrocepha1us.-Very common. 
42. Machlolophw mnthogmye.-I only saw the Yellow-cl~eeked 

Tit an-near Naixli Tal. A small party were feeding in some lbw 
treea on the banka of a small straam., I shot one specimen, but although 
I wse conetantly on the look-out for mare, I did not see the bird again. 
I fancy, therefore, that i t  mast be rather locally di&ribnted ia Kurnaon: 
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44. Lophiphanes nte&nolqpRwr.-The Crested Black Tit is common 
throughout the district. 

69. Qarrtrlax 1etccoZophzcs.-Tolembly common in the lower hills. 
76. Garrulw aZbigtilaris.-Tl~e White-throated Laughing-Thrush 

is very common. One of its notes is R regular hiss-like a snake rather 
than a bird. I t  is an inquisitive bird, and as a rule not nt all shy. 
My Scottish terrier was an object of great interest to this and other 
kinds of Laughing-Tllrnshes. Though they never actually mobbed it, 
as Drongos and Mynas often do, they often followed the dog for some 
distance throng11 the jnngle. I saw about twenty birds of this species 
following a marten (Mustela$avigula) in the same way. 

82. Trochaloyterum erythrocephafum.- hie is such a skulker that 
i t  appears to be much rarer than i t  probably is. The stomach of one 
I shot w& full of small snails. 

90. Trochalopterum variegatum.-Fairly common. I t  has the usual 
habita of the Laughing-Thrushes ; is very noisy, and goes about in 
small troops among scattered bushes and thin jungle. 

99. !L'rochalopterum 2imatum.-Very common indeed. I t  has a 
tri-syllabic oall, preceded by a low trill : the latter is not heard, unless 
one is very close to the bird. 

125. Pon~atwhinwr ru.llw.-Another inveterate skulker in thick 
undergrowth : I never saw more than three birds together. 

174. Stachyrhidopsir pyrrhopa.-In thick jungle ; not often awn. 
187. Mywphowm temmincki.-Common everywhere near ronning 

water, from the lowest valleys to above the snows. I t  is a thirety bird, 
and very fond of bathing. 

204. Lioytik capish-ata.-The Bleak-l~eaded Sibia is very common, 
e~pecially on the edge of forest. It haa a very loud, shrill song, whial~ 
i t  sings perched upon some conspicuous branoh. Besides this i t  hm a 
variety of very harsh notes. Out of six specimens that I collected I 
h d  that the back and scapulare of one (a young male) are almost con- 
oolorons with the lower plumage, which is much duller rufoas than in 
the othem. 

221. Siva yanuroptera.-I saw and shot the Blue-winged Siva 
a few miles from Almora, where i t  was common. I did not notice it 
elaewhere. 

226. Zostwops patpebrosa.-I did not see this White-eye in 
Qarhwal: i t  waa common in parts of the Almora district. 

%a. h l u s  flavicollis.-A retiring bird, seen among thick under  
growth, in tree jnngle. 

249. O h h o p &  hardwickii.-Not seen in Garhwal : l d l y  oommon 
in the Almore dietriot. 
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261. Psarogbaa spiloptera.-Mr. Oates separates this bird from 
tlie Starlings, nnd he is no doubt right. A11 the same its habits are 
very like those of Mynas, except that i t  is never scan on the ground. 
It is very noisy and flies about in flocks. It has a very harsh call-note. 
A young bird had brownish irides. 

269. Hptipetes psaroides.-Very common a t  modetnte elevatious. 
I t  has many different, mostly harsh, notes. Onc of them is like the 
'' mew " of a young kitten. 

283. Blolpastes intermedhu. 
284. Mulpastes 1eucogenys.-This and M. itltermedhs are the com- 

mon Bnlbuls of Kumaon : they do not occur mucli above 6,000 feet. 
315. Sitta hii~la1nyensis.-Very common and geiiel-ally distributed. 

I t  is a wouderfnl tree climber, and progresses with equnl eree, 
rertically, npwnrds, or downwards. 

316. Bitta cii~~iamo~t~eiventris.-Replnces 8. himalayensis a t  tlie 
loner elevations : very common a t  Naini Tal. 

325. Sitfa froiztn1is.-I obtnined only one specimen in tlie Almora 
district. 

328. Dicrurtur bngicarrdatus.-The Ashy Drongo is very common 
throughout the district. The iris in young bil.ils is dark brown. 

341. Certhia hinla1ayana.-Common eveiywhere. I t  has a rnpidly 
repeated note, which is very lond for such a small bird. 

353. Certhia nepu2aneie.-I obtained one specimen, a male, near 
Poslimnth, Qarhwal, on June 6th. The testes were so large thnt i t  
was probably breeding then. T11ia Tree-Creeper does not nppenr to 
have been previously recorded west of Nepal. 

38.2. Franklinia graci1is.-Fmukliu's Wren-Warbler maR common 
a t  moderate elevations. 

405. Phyllaecopus afiiab.-Tickell's Willow-Warbler was very com- 
mon and breeding in Garhwal, above 8,000 feot : i t  has n lond soup;. 

418. Phyllosropcc8 hrr1nii.-I nm uncertain whether a Willow-Warbler 
that I obtained should be referred to P. supercilioercs or to P. Aul~zii : the 
coronal band is certainly quite distinct, and, therefore, according to 
" The Faunn Brit. Ind., Birds," vol. i, page 410, more resembles P. stfper- 

cilioaur. On the other hand, the second primary is iutermediate in 
length between the eighth and ninth, aud the bird should tl~ereforo be 
P. hrrmii (loc. cit., p. 411). According to the geographical distributiol~ 
given by Mr. Oates, it is more likely to be P. humii. Even with the help 
of Mr. Broob's paper in Str. Feptli., vol. vii, on the subject, the 
identification remains undecided in niy mind. 

422. Acanthqmeuste m&danus.-Common. 
- 428. Acanthopnstrste occipitalie.-bother common speoies at rather 
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high elevations : evidently breeding n t  abont 10,000 feet, at the end of 
May. 

484. Crypto20pha zanthoschieta. - Hodgeon'e Qrey-headed Fly- 
catcher-Warbler is common everywhere. 

458. Srrya crinigera.-Common throughout the district. It hae 
an agreeable, but weak song ; also a " chif£-chaff "-like call, repeated 
aeveral times in quick succeesion. 

475. la nit^ rtigricspe.--Common in the east of the Blmora district, 
especially abont Pithoragnrli ; uot seen in Qarhwal. 

476. Lanitla erythronotus.-Common np to about 7,000 feet. 
495. Pericrocotus brevirostrir.-This wee the only Minivet I raw; it 

is generally distributed. 
505. Campophaga mslaaoschwta.--I procured specimens and eaw 

illis bird nlmost tl~roughont the whole district. 
518. Oriohur kundoo.-Common in many of the lower valleya 
538. Strcnlia ma1abardca.-I only eaw this bird once; near Almora. 
549. Acridotheres Iristi#.-Common in the Almora district: only 

noticed a t  Chamoli, in Garl~wal, where i t  was apparently breeding in  
holes in the cliffs, in company with Oypselr~ melba and 0. aflnb. 

558. Henaichelidon sibirica.-I got some specimens near Niti, a t  
about 10,000 feet; I did not notice i t  elsewliere. 

568. Cyornie sziper.oiliaris. - Common. 
579. Stoparola me1anops.-Very common a t  low elevations. 
592. Culicicapa ceylo&.-Common. 
595. Nilfaca mucgrigoriaz.-Tile Small Niltava is met with among 

low tliick nnde~*growth in t l ~ e  more open, low-lying valleye of Qarhml. 
598. %siphone paradisi.-The " Ribbon-bird " is common in the  

lower parts of the dietrict. 
6$3. Chelidorhyriz hypatwrrit1runt.-Common, especially in the higher 

forests. I t  has the habit of opening its tail out fan-wise, ee it hope 
about bushes. 

608. Aatincolu cnprata.-Common. 
610. Prdincola n1aura.-Common. 
615. Orkcoh jei.rea.-The Dark-grey Bush-Chat ie met with from 

the lowest vnlleys to nearly 11,000 feet,. It was common, in May, about 
Niti, almost up to the snow line. 

630. Hsl~icurue ciiacu2crtus.-Common on the lower s t ream and 
about small wabrfalls. I snw a couple feeding in a flooded rice field a t  
some distance from running water. I t  is rather shy and restleas, and 
frequently perches on low bushes near the edge of a stream. The 
smallest brook suffices to attract this bird. By quietly approaching one 
of the many culverts that epan small atreams on the road between Naini 
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Tal and Almora, one was pretty sure to get a glimpse of a Forktail or two. 
637. Mierocichla smuleri.-I only aaw the Little Forktail a t  one 

place, near Kednrnatl~, where i t  was very common. I t  haa a short 
twittering song, which it sings in the intervals of searching under stones 
for food. I t  is remarkable to see such a frail little bird standing 
"knee deep " in the most rapid torrents. 

638. Uhinlarrhmnis 2BircqRaZrur.-Common throughout the valleys 
of Qarhwal : i t  waa especially n u m e m  about Kedarnath and Badri- 
math, in May. 

644. Bliticilla rujiventrds.-This was the only Bedstart that I aaw, 
and that only near the Niti Paae. In the plains of India, iu the oold 
weather, this ie qnite e tame, confiding bird, but I found it very wary in 
aarhwal, and had some difficulty in procuring a specimen. This, a male, 
shot on May 31st, had very large testes, and if not already breeding, 
would certainly have done so very eoon. I had a long but fruitless 
search for neets of this speciea. 

646. Rhyncomie fuliginosus.-Common about all the lower streams 
in Knmnon. 

651. Calliope pectura1is.-I saw this bird at Mana and Niti in May. 
I t  has a long and pretty, though weak song. All that I shot were males. 
I noticed R plain-looking bird, perching on stones and low bnshee, and 
rather shy: i t  was quite a surprise to me, on ehooting one, to eee the 
bright crimson throat. 

654. Ianthicr r1lji2ata.-I only got one specimen, a hen, in hrhwal,  
in Jnne. 

663. Oqsychzrs 8auZurie.-Common a t  moderate elevations, through- 
out the whole of Kumaon. 

672. Meruh o1bicinctu.-The White-collared Owe1 ia fairly com- 
mon in Qarhwal. I t  frequents rather open forest. Both male and 
female have white tips, aa well aa white shafts, to the under tail coverte. 
The margin of tile eyelids is bright yellow. 

676. MwuL bouQoa1.-A common foreet bird. I t  ie one of the 
beat mngsters I know, and its loud and varied notes are a striking 
refntation of the old calumny that Indian b i d  ''don't sing." I t  
especially frequents the tops of high trees. 

677. Merukr atriguZu&.-I only saw and obtained one specimen, 
a t  Dwarahath, Almonr. I t  wae feeding on wild oherries peer. the Dak 
Bungalow. 

678. Merula unicolor.-Tickell's Ouzel waa not very common. I 
noted the following colonra in a 8, shot on Jnne 26th, whiob, from the 
amdition of ita testa, mwt  have been breeding- 

Iris-Dark brown. 
J. 11. 21 
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Bill-Yellow throughoat. 
Tad-Greenish-yellow ; feet, more yellow ; claws, yellowish-horny. 
688. Qeocirhla wardi.-R&her a retiring bird; met with only in 

moderately open forest. 
690. Petrophila etythrognstra.-Not nearly so common as P. einclo- 

rhyncha. " Rock-thrnsll " seems an inappropriate name for this bird in 
tha Himalayan. I generally saw i t  perched near tlie top of a high tree. 

691. Petrophila cinclorBynchu.-Very common a t  low elevations. 
The call-note is a single, rather lond whistle. The Blue-headed Rook- 
Thrash, like the lnat species, is often seen on high treea ; i t  goes abont 
in small parties of three or four indiridnale. 

698. Petrophila yantr8.-Not very common, but etill seen through- 
out most of the district. A mde, shot near Niti, nt abont 10,200 feet, 
on May 80th, had testes abont the size OF peas. 

695. I'urdrre vbcivorrle.-Common a t  liigh elevations in Qarhwal, 
even above tlie snow. I t  is very pugnncious towards its own kind. I 
uever heard i t  utter other thnn very lond, harsh notes. 

701. Oreoci~~cla mo1lis~rna.-This bird is distinctly rare in Uwhwal. 
I obtained one specimen near Yoshimath, among snow drifte a t  an  
altitude of abont 13,000 feet. 

704. Zoothera montit~la.-l: only met with the Large Brown Thrash 
in thick forest: it does not seem to be a t  all common. Tlie claws of the 
anterior toes are white; that of the posterior dusky. 

709. Ua'ncl~u asiaticus.-This was the only Dipper I obtained : i t  is 
very common. 
- 727. Uroloiacha acuticatrda.-Hodgson's Mnnia is common in the 
lower valleys. 

735. Uvoloncha putactu1ata.-Common in the same loarlitiea ns the  
laat species. 

746. Pymhuln eythrocephala.-Frequents low ringall undergrowth 
in jungle ; not a t  ~ l l  shy. 

755. Propaseer pcr1ch~irnus.-Very common abont Mana and Niti, 
~ b o v e  10,000 feet. I t  frequents low bushes, going about in considerable 
flocks. Although this is certainly a handsome bird, its speci60 name 
mould be more nppropriate to Y. rhodochroue, m hich is a lovely bird in  
life. 

758. Propaeeer rhododso~ce.-Only noticed about Badrinath (10,284 
feet). I t  was very common there in May; in the Mana and Niti dia- 
t r ids  it was replaced by the last species. 

761. Cnqmiacue eythrinwr.-very common indeed in the lower 
valleys. Oates gives its rnnge up to 10,000 feet, but I did not see i t  in 
Qarhwal above 7,000 feet. 
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767. Carduel& caniq.-I  shot one, a 8, out of a large flook, 
perched on a high fir tree, near Niti, a t  over 10,000 feet: tLie waa the 
only d o n  on whioh I sew this species. 

771. j i fe tqnn~ia  pauil&.-A oommcm, familiar bird near Niti. The 
birds were sitting about, l ib sparrows, on the home tope of the village 
of Barnpa, in May. Like sparrows, too, they roosted at  night in large 
numbers on one or two particular trees, with the eame noisy twittering 
as each batdl of new-comers arrived and settled down fer the night. 
The reproductive organs were in an advanced stage of development, and 
the bird mnst, I think, neeC in the neighbourhood. The forehead and 
anterior portion of the crown are ratber orange than orimson in my 
apeaimens. 

772. Hpacanfhw pcllnnoides.-Commcm, up to 10,000 feet. I t  0 0 0 4  

in very large ibcks st Rnmni, in June (9,000 feet). 
776. Passer domaticus.-Common abont the hill stations and lower 

volleys. Yoshimath (6,000 feet) wrs the highest plaoe in Darhwal 
where i t  was common. 

780. Pasm ci?nuamomeus.-Thh is the common Jungle-Sparrow in 
Knmaon: it is also found round the higher villages. Oates givea ita 
range up to 7,000 feet, but I obtained speoimens at  Dungnri, Gkrhwal, 
a t  well over 10,000 feet. 

790. Emb,?riza fucota.--The Girey-headed Bunting ia  oommon 
throughout Qarhwal. 

794. Emberim 8trachyi.-Common up to 11,000 feet. I t  has a 
very soft, sibilant all-note ; besides this, there is a long, disconnected 
eort of song. 

803. Nabphus m&nicfsrue.-Common. 
818. Eincndo smithii.-The Wire-tailed Swallow ie generally die- 

tributad f h r o ~ h o n t  the lower valleys. 
822. Hirundo nepul8nn'a. - Common. 
826. Motacilln alba.-I shot a male, in full summer plumage, at 

Trijngi Narayau, Garhwal, on May Bnd. The teetee were very small. 
830. Motacilla Rodgaoni.-Common towards the end of May, near 

Mi& I t  was very tame, and seems less restless than most Wwtails. 
I think that this speoies mnst breed in Qarhwal, as the reprodnotive 
organa of thoee I shot were all fully developed. I waa unable, however, 
to h d  any nests. 

831. Motacilla &aspat&.-The only place at w h i l  I saw 
and procured the Large Pied Wagtail was at  Bageewar, to the east of 
hlmara. 3.t waa very common abont the river there. 

832. Motadla aasbnope.-Gammon m d  probablr breeding in the 
higher rangea. Reproductive orgaw very large in May and June. 
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844. A~athus trivialis.-I procured several speoimens in April, but 
did not see the bird later in tlle summer. 

841. Anthw mucu1atue.-I shot some of thb  speaies at  10,000 feet 
a t  the end of May. The sexual organs were still very small. 

844. Authue sirnil&.-Not vely oommon, and only seen at low 
elevations. 

847. Antlrus ruftb2trs.-Baijnatl~, in the Almora district, is the only 
plwe where I obtained this bird. 

8-50. Anthus vosaeeue.-Common on bare ground, at elevations of 
10,000 feet and over. The day B a t  I visited Kedarnrth (May 4th) 
Eodgson's Pipit was in great force on the plain below the temple. It 
wae a bitterly cold day and snowing hard, but the birds seemed quite 
cheerful. Its habits seem to be very similar to those of A. pratenuti : 
i t  sings both on the wing and also when perched on some low bush or 
stone. 

863. Oreocmys 8yluanus.-The Upland Pipit is common on bare 
hill sides at moderate elevations. It has a very shrill call of two notes, 
frequently repeated, and soars, like a lark, to a height of twenty or 
thirty feet. 

888. Bthopyga gouldia3.-Thb Sqn-bird was looally common, above 
7,000 feet. At certain plaoee, on a fine sunny day, one would notice 
numbers flitting about. On dull, overcast days one scarcely ever sees them. 

890. Btlropyga saturata.-Rather less common than the preceding 
species. 

946. Qecinus spuamatus.-Very common in all well-wooded perts. 
I shot one specimen a t  above 11,000 feet. Like all the genus, i t  feeds 
a great deal on the grouud. Small black ante are a very favourite food ; 
the Woodpecker stands by the side of tho ants' run, and picks them off 
as they come along. The bird also diligently hunts the ~.hododendrons. 

950. Qecinus occipitalie.-Met with at  moderate elevations, but i t  
is, I think, nowhere very common. 

951. Qecinus chlo~.olophtrs.-I only obtained one specimen in 
Cfarhwal of this species. 

960. Hypopictis Ryperythrtu.-Very common indeed throughout 
the entire district, wherever there are trees. I t  has a very loud, harsh 
note, and taps the trees mpidly, making a lond rattle. The bill is 
pale yellow beneath. 

961. De~adroqw hinaala yensi8.-The Western Himalayan Pied 
Woodpecker is alao very common. It has a lond " clucking" note, anii 
seems partial to very rotten trees : i t  feeds a great deal on the ground. 

969. Dendrocopus auriceps.-Fairly common at  moderate. eleva- 
tions. 
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978  Iyngipicue pyg?nmzcs.-I only procured this bird once, near 
Almora. 

992. Chysocolaptes gutticr*istattrs.-Tickell's Golden-backed Wood- 
pecker is not uncommon in the lower valleys of the eastern part of the 
Almora Division : I did not see i t  in QarllwnI. 

1006. M e g a h a  marshallorum.-Very common all over Kumaon, 
up to abont 8,000 feet. I found this Barbet very wary indeed, and it mas 
by no means msy to procure specimens. To start with, i t  is rather difficult 
to locate the particular tree from which the noisy chorus is proceeding. 
Tho B&te keep a sharp look-out, and most of my attempts a t  stalk- 
ing them ended in failure. However, the flocks seem to be very ~*egular 
in their movements, frequenting a given tree a t  almost exactly the.same 
time every day, as long as tlie fruit on it lasts. I obtained several 
specimens by taking up a position under a tree a little before the time 
that  I had seen the birda the day before. They almost always kept the 
" appointment," and I got an easy trhot. 

1012. Cyanqps miatica.-Common in the low-lying valleys OF the 
eastern part of Kumaon. I did not seo or hear bhe bird in Qarhwal. 

1025. Euystomurr orientalis.-I got one specimen in Kumnon a t  
a n  elevation of 4,000 feet. This wae the only occasion on which I saw 
th is  bird. 

103L Ceryle lcrg!rbrie.-The Himalayan Pied Kingfisher is common 
at moderate altitudes. I t  wanders nbont a good deal forsaking a stream 

I aa soon as the water gets a t  all thick. I t  ia usually found in pairs 
and is rather wary. I t  perches indifferently on stones or branches. 

1035. Alcedo ispidn.-Not a t  all nncommon on the lower streams, 
both in  Garhwal and in t l ~ e  Almora district. I only shot one epecimen, 
a t  Ragesmar. This, a male, has a shorter bill than my specimens from 
other parts of India, the distance from the gape being only 1.7". 

1067. U p p a  indim.- Common up to abont 6000 feet. 
1068. Cwselus nte1ba.-I saw two breeding places of the Alpine 

Swift in  Qarhwal; both on the Alaknanda river. They were quite 
inaccessible, being situated in high perpendicular clitfs a t  a considerable 
elevation above the river. 

1072. Oypselus 1euconyz.-At moderate elevations. Thie bird does 
not fly very fast, for a swift. Two of my specimens, both hens, measure 
6'8"; the wing of one being 6.5", and of the other 6.55", thus 
approaohing the dimensions of 0. paca3clrs. The feet of both were 
pale colonred and the claws almost black. 

1073. Ojrpsebus afinw.-Not seen above abont 6000 feet. 
1095. Oap'rnulgue idiow.-This was the only Nightjar I 

obtained in Qarhwd : i t  is common. 
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1104. Ouculw canonu.-Very common. 
1105. Cuculur rraturatu8.-Also common. I often heard the call 

bf what I believed to be 0. pZQocephalurr, but I obtained no specimens. 
1107. Cuculurr micrqterus.-Very common. Its call notes are 

often heard on moonlight nighta. It has a hareh alarm note, like 
" jiig-jGg- jiig," frequently repeated. 

1118. Coccyrrtee jaoobinue.-I shot one specimen, in tLe Almora 
district, a t  about 6000 feet, a t  the end of Jnne. 

1141. Ptrlasornia ac1twticepn.-Very common indeed. I shot one 
bird in Oarhwsl, a t  11,000 feet, in Jnne. 

1160. Sy~nium indrani. 
11 84. Qkrucidiuts radiafutu.-These were the only two Owle that 

I procured, though I saw a t  least two other epecies that I woe nneble 
to identify. 

1193. Gfyp himalayensia.-I saw this fine Vulture on several 
occasions. There were five or six sitting on the rocks above Bampa, 
near the Niti Pam. They were not a t  d l  shy and allowed me to ap- 
proach mitllin thirty yards of them. 

1199. Qyp2tw barbatus.-The Liimmergeyer is common, but the 
percentage of birds in fully adult plumage is very small. 

1217. 8pilornie cheek.-The Crested Serpent-Eagle is common, 
near running water, up to 6000 feet. I t  is very tame and hoe a loud 
cry. 

12-29, Milvas goviuda.-The Common Pariah Kite is met with up 
to considerable elevations, wherever the country is open. I did not 
see M. s~elanotw, although oonstantly on the look out for it. 

1248. Accdpiter virgatue.-Fairly common. 
1260. Falco suuuteo. -I saw either this species or F. severus many 

times,.bnt could not procure 8 specimen. 
1265. lbanunccrlw aWarius.-Very common. 
1283. 8phocerauo ephenurtu.-The Kokla Green Pigeon is very 

oommon. I t  baa prolonged rather mournful notes, end a very swift and 
powerfal flight. I mw one bird hanging almost head downwards from 
a #lender branch, in e most un-pigeon-like attitude, ee it attempted to 
~ 8 ~ : h  Borne food. Be I was within four yards of the bird, and watched 
it for mme minutes, I am quite sure that I identified it oorrectly. 

1292. Oolumba Qtmedia.-Common in cultivated districts, st 
moderate elavatione. 

1294. Cobmba rupestris.-I only sew the Blue Hill Pigeon a t  
Badrinath, Garhwel. A few were feeding in oompany with 0. buconota. 
A hen bird, that I shot, had tha irides orange, with a narrow inner 
circle of yellow. On May 20tb, the ove were of the eiee of pese. 
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1296. Columba krconota.-Very common a t  and above the snow- 
level, and not a t  nll wild. They frequent the llill paths and the banks 
of streams, during the middle of tlle day, in pairs, or parties of three 
or four individuals. I n  the morning nnd ovening they ~ssemble ia 
flocka of twenty to sixty birds nnd feed in the fields. I saw one of their 
breeding places a t  Mann, a t  the foot of tlre pass, on May 20tl1. I t  
waa in a cliff about eighty feet high, overhanging a cascade. The 
natives told me that the Snow-Pigeon always builds rntlier low down, 
near the water, to nvoid the Chouglls, whicli mostly frequent the 
higher parts of the cliff. I do not think that there wore any eggs 
laid on the date of my visit., but I saw one bird cnrrjing building 
materials to a ledge in the rook, and many courting, t l ~ e  malcs behaving 
just like domestic pigeons. I nlao snw one pnir in coitzc. 

1297. Dendrotreron hodgsot~i.-I saw this vet7 handuome Wood 
Pigeon on several occnsions, during the month of May, a t  about 7000 
feet. Blanford snys abont this bird :-" A shy bird, usually seen in 
urnall flocks amongst the pine foreste." I allot a pair et Qorikund, nenr 
Kedarnsth, on May 2nd. They were feeding on low bushes, about 
thirty yards from my tent, and about fifty yards from t l ~ e  village, 
which wae crowded with noisy pilgrims. They did not seem to be a t  
all shy. I ellot the hen first ; the cock flew amny for n short distance, 
and retnrlled nlmost nt once to the spot from which 210 hnd been 
diitnrbed. The reproductive organs were well developed, and the birds 
most soon have b ~ d .  I oonld get no information from the natives 
about their nidification. The claws ere very bright yellow-not 6 L  pnle 
yellow " na etabd by Jerdon. 

1305. Turtur ferrago -The Indian Turtle Dove is common, nnd 
met with up to 10,000 feet. 

1307. Tztrtur auratensis.-Very cornmoll, up to about 8000 feet. 
1310. Turtur risoriw.-Common a t  low eleratiom. 
1333. Uatrew wnllic1ii.-I did not see the Cheer Pheaaant myself, 

but I bongllt a skin said to have been obtniued near Rnnikhet. 
1334. Puoasia mcro2qphn.-Met with aingly 01% in pni1.s in many 

parts of the dislrict. At the time of my v i ~ i t  to Kumnorr, all tlle 
phessnnts were breeding, and I disturbed them as little se possible. 

1336. Qer~mus albicr.istatus -Very common. I snw a cock clnp. 
ping his wings and making n great demonstration in  front of an 
apparently indifferent hen. 

1342. Lophophrua refulgaas -Tolerably plentiful, nnd very wary. 
1344. Tragopan eatyra.-I did not come ncross this pheasant, but 

I bought a skin from a native. The bird was said to have been shot 
near the Pindari Glacier. 
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. 1372. Franco2intu vu1gara's.-Very common up fo 7000. I heard 
a cock calling a t  Ramni, Garhwal (nbont 9000 feet), just above the 
limit of cultivation. 

1462. Totantrs ochropus.-1 shot a Green Sandpiper in summer 
plumage, and saw a few others, a t  Adabadri, Garhwal, on April 20th. 
A few days later they disappeared. 

X1I.-Noviciee Indicse XVII. Some new platltefiom Easterts India.- 
By D. PRAIN. 

[Reoeived 11th June ; Bead 4th July, 190O.l 

In  this paper are contained descriptions of twelve previously undee- 
cribed species of plants from the north-eastern frontiers of India. A 
considerable number of these have been examined and compared a t  the  
Kew Herbarium by 6ir Cleorge King, who l~ae kindly undertaken, for 
some of them, tlle responsibility of joint authorship. The descriptions 
are, as usual, d r  LWU up in ~ n c h  a way as to conform to bhe descriptions 
given in Sir J. D. Eooker'e Flora of British India. 

TILIACEB. 

'I 1. GBEWIA ( Engrewia ) NAQIZN~IUM Puaa'ia ; shrubby, leaaecr scabrous, 
ovate-lanceolate, nourninate, finely subequally serrate; yntes axillary, 
pednncled; buds obovate, striate; drupe 2- or 1-lobed, snbtesselately 
rugose with lentionlar swellings, eaoh crowned by a stellate hair. 

ASSAM ; Eastern N a p  Hills a t  Narazn, J. W. M a t n r  1263! Teock 
Ghat nenr Tingali Barn, Prain'e Collector 128 ! 262 ! Margarita, PrainS 
Collector ! 

Young ehoots eoabroue with stellate haire ; brnnchee terete, eparaely stellately 
hairy. Leaves rather thiok, 4'6 in. long, 2.5 in. wide, baae ronnded, 3-nerved, central 
nerve with 3.4 pnirn of elightly amhing nervee, eparaely stallably hairy above, rather . 
densely atellately hairy, eepeoially in the nerves, beneath ; stipnlen aabnlata as long 
as the petiolee. Cymes axillary, umbellate, few-flowered, pedunelee '3-'6 in. long, 
pedicel8 as long, in fruit elongate and reaching '6 in., braots triangular-lanceohte, 
'2 in. long, stellate-hairy outside, striate within. Buds .26 in. long, '2 in. wide. 
Bepals 4 in. long, lanceolate. Petals linear, '8 in. long. Torue densely a d p r e d -  
rsty-tomentose, '16 in. long, oylindrio. Drup with 1 or 2 orbioular lobes, '8 in. 
long and broad nnd '25 in. tbiok. . The Oalcatta Native Oolleotor describe6 the flowers M yellow. The leavea most 
nearly resemble thome of the Bnrmeee epeoiee 0. microstemmcl; the margins cue, 
however, more finely toothed. The flowere are quite unlike thoee of Q. ~ier08tmWEa 
and moet oloaely reeemble those of a. qpe i t i fo i ia ,  but the tome ie very oonsiderably 
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laager than in that epo ia .  The frnih dord thb most dirtinatire ohanratsr ; they 
*a& moot nearly to, though they are etill widely different from, th6.e of Q. umbrl- 
lijura Bedd. (a. capitata Dalz.), next to which speoiea the nyetemstia position of the 
preaent one ie. 

2. GQMPHANDBA SLBBATA King 4 Prain; leavee eerrate, ovate or 
ovate-lanceolate, qmee axillary or also from led-aam lower down, rathhr 
longer than the petiolee. 

G c a r a '  HILU ; Mjitkyina, Prain'r Collector ! 

A small tree, everywhere glabrous. teatmu charteceoun, glnndnler-srnatb dr@t 
a t  the mneete bane, apex acute, n m s  about 9 pains, prominent bentath; len$th 
ubaallf abont 6 in., breadth 8-8 in. ; petiole '6 in. C p e a  Bnely pn&mlodn. Catgb 
minute, 4-6-toothed. Corolla and atnmens not men. h i t  '6 in. long, o w ,  n $ h M d  
gradually to on m t e  tip, dark-brown, amooth, crowned by the remains of dh8&&&. 
pericsrp thin, firmly ooriaoeonm, the inner layer almoat woody. Sesd large, testspfq 
thin. 

Very different from any of the other apecitw of Uoiaphandra either in Kerb. 
xew or Hocb. C.lcatt* 

3. COMBBI~TUM KACRXNENSE King 8 Prain; 2srrctsa o ~ i ~ t e - l a x ~ t ~ -  
late, caudate, ~labroo9 s h e ,  finely rnety-pabeeoent benMb, only 
anboppoeite ; jlowere in axillaly, simple or eparingly branched, almoat 
spimte lax racemes ; calyz not constricted above the ovary, densely rusty 
outside, g L h e  within. 

U m n  B a ~ a  ; near Bima, Prain'e Ooblsctot ! 
A large mandent h b ,  without thorns; bmnchea densely Rlety-pubeeoent. 

Leaner subopposite, 8-9 in, long, 226-8 in. wide, ~hdmeone, aandste apex '5-'16 
in. long, aa*n entire, base abruptly cuneate or almost rounded; petiole denaly 
resty, '86 in. long, stipnlea snbnlate '25 in. long, rubperairtent. Baoemes 8-4 in. 
lade, bmnchea if present few, 1-1'6 in. long, raahia deneely runty; bractden minute, 
rM3. Ibmsrs wbseeaile. C d y .  campanulate, 6-lobed, densely nmty externally 
thronghont, '8 in. long, lobee ovate-mute, glsbrons within. Petals narrow obovate, 
e M i  the oalyx, '16 in. long, glabrons. Stamsns 10, thorn of the antipetaloas 
rerim with short but dintinot Rlamentr m d  l ~ o ~ o l a t e  anthem, the others with 
060% 6-d oblong anthem w k a i l e .  Ovcny d e ,  quite glabrous, gradually 
n m 6 e d  into the glabrous simple ekyle. 

A very dintinot speoiea unlike any of the 5-meroae Indian q d e n .  Among 
IodiPa Cabrota i t  nwmt reaembh 0. dcrry- Pun, wkkb hs holeever 
+merow flowem. I n  foliage it very closely reaemblw Combmtwm f r m r p h  
&himper, from Abyuninia. 

4, J ~ ~ N U H  ~XCELLENS King 8 Prain; g1ab1.0~~ ; leaves opposite 
p-b ?-fdiohte, f e ~ a  often 5-foliolate or occasionally close fo t.he 

J. n, 22 
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inflorescence 8foliolate, leaflets cordat,e- or ovate-laaceolate, glabroua, 
sub-3-nerved ; cyme8 uxillusy lux ; cnlyx-teeth short ;  corolla white, tnbe  
.8 in. long. 

KACEIN HILLS; Shan  Bnsti, Sadon, 6000 ft., Proin's Uolk tor  ! 

An extensive olimber. Termhat l d e t  2-2.6 in. long, '646 in wide, latwal 
nearly M wide, uaaally 3, lees often 2 pairn, only 1'26-1'5 in. long. 0- 10-14- 
flowered, bmah rabnlste .2-.86 in. long, pedicelr '6-1'86 in., dendw. Cdym glabmaq 
teeth subdate .I in. long, M long M the tube. Corolh white, lobea elliptio, emhaante, 
-6 in. long, '26-'3 in. wido. h i t  not seen. 

Neither in the Sew Herbarium nor in tbnt of aalontta a n  we 8nd anything 
like thin very handnome J ~ m i n e .  Thp infloreroenotl remind8 one mort of th.t of 
J. diapennm,  when its cymoa are axillary, but the long dender pedidr ,  the d y x ,  
and the leaven am very different. The apeaiea oomes neueat J. o j k i n d r  Linn., but 
again the oalyx-teeth are different, being in our phnt muoh ahorter, while the oymea 

uillarjr i t  terminal, and, the pedioels am longer then in I. o#icina&. 

ASCLEPIADACEB. 

5. I ~ R ~ D E N I A  (Enmaradenia) LEtOCAsPA Kity 8 Prain; quite 
glabrona except the finely pubernlone racl~k and pedicels ; k ~ d 6  ovate- 
lanoeolate o r  ovate  caudate-acnminafe, baee rounded or canate ; jlowers 
in rather lax d l a r y  racemes ; folliclee qui te  glabroae. 

KACHIN HILLS ; between Myitkynia a n d  Sadon, Prain's U~~ ! 

A large alituberi stem stoat, smooth an are the brenohes, petiolea and leavw on 
both mrfaaea from a very enrly atage ; the youngeat lmvea very finely deoidnoruly 
1-ly puberuloue. Leaves 3% in. by 1-8 in., new08 spreading, rather prominent 
beneeth, 5-6 peira, glandular above a t  the petiole ; petiole 76-1.26 in. long. 
Raceme8 4-6 in. long, lower portion of a~ill8I-y mahi. 1-2 in. long, uniform and 
glabrous (peduncle-like), the rert puberulona, slightly zig-sag, with rmall tnmid 
minutely d y  and pnbeecent nodes in the retiring angler, about '8 in. a@ helm, 
approximate above. Plmoere at  the nodes nraslly solitary, mmetimw geminr,te, 
d l y  more, on pubemlous slender pedicelr '25 in. long. 8epu.h euborbionlar, n-ly 
dabroar, with faintly hyaline merginr. Corotb not seen. Fdlkke, only one d a 
pair developed, when qnite ripe 1'6 in. long, -16 in. in dh., LanoeoUe, rather 
abrnptly narrowed at  the bsse, ooriaoeona, quite g l a b r o ~  in the v q  yo- 
w. Bsrde narrowly ovoid, '86 in. l o ~ ~ g .  

very nearly related to X. tinetoria B. Br., and Y. &*pcl Hook f., hut ex- 
tremely dirtinat on sooount of its muoh amaller, quite glahrolu follioler, m d  
He&. 

6. C ~ a o ~ r a u  ucHIarrasIs Pra in  ; leaaee elightly paberuloue above 
and on margins, glabroua glan-ent beneath, long petioled, ova& 
-=inate h e  rounded ; c~olkr - lobes  eubspethulate half as long as the 
slightly curved tube, the i r  apices ciliate a n d  oonnate so aa fo form a 
conid crown over the not great ly dilated throat; w r o d  lobee 10, 
i h g a l a r ,  oiliate, lese than half as long ae the linear, slightly alevste, 
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straight procesm. C. pnbescens Praiir in Bec. Bot. Bum. I d .  i, 252 
not of WaR. 

K ~ C H ~ N  HILLS ; Myitlqilla, PrainJu Cdlector ! 
A slender olimber with glabrous s tem, branohes, pedunolee and pedioelo. Lawm 

3 4 . 6  in. by I'til'76 in. ; petiolea -&-'76 in. Peduncbe rather slender, M long M 

petioles, 8-14-fld., pedioelo ' 6 4  in. dender. Cdym-e%gmenh lanoeokte their tip 
pinkish, glabrow, '8 in. long. Corolla slightly curved, 1-26 in. long, b e  rlightly 
i n M ,  upper third of tube somewhut abruptly funnel-shaped ; tube pale green 
with small purple rpota in npper third and with pinkhh lines below ; lobes green 
in lower, yellow in npper half and the margins them purple-oiliate. Pdlidcu dender, 
nprerdiog horhmtally, d 4 in. long, '26 in..in diam., greenieb with irregaLe red 
atrosks. Be& a h n t  #) in eeoh folliole, narrow ovate, compx-awed, '4 in. long, 
.la in. wide, coma white, nearly twice M long M needs. 

E r r o n d y  dirtn'buted in 1898 under the name (I. pubeeeew, t h b  im to be 
found in vuioun ~hiOti0lu.  The speoiea is perhapa moat nearly related to 
C. Thwaitaii Hook., from Ceylon, but h abundantly dietinot. The premnt dewription 
h dram up from living speoimens wbioh have Rowered in the Royal Botanic 
W n ,  Caloutta. 

7. QYMNO~TACHYUM (Cryptophragminm) LI~TEBI Pra in ;  mi~~ntely 
pnbernloae; leoueu large, short-petioled, oblanceolate ; panicles mostly 
lateral, many-flowered ; corolla '75 in. long. 

CHI!ITAWHG ; Demegiri, iu mky places, Lister 162 ! 

A small undershrub, under a foot high. Leavea attaining 8 in. by 8 in., wideet 
a t  the junction of the anterior and middle third, aoute or acuminate, tapering 
gradually in the banal half to a petiole '54"  in. long, muginn entire, veim slightly 
uched forward, I%14pah,  minutely pubernlone on both sarfeces. Panicku ohiefly 
fmm the 3r of the lower laver  and the led-warn below them, 1'686 in. long, 
branoher mlmphte; flowem mlita~y or clustered ; bracte small, linear. Bepds 
'2 in., linear. CoroUa pnbernloun. A n h e  linear-oblong. Capevle '6 in., vgry 
n m w ,  g l a b t e .  && ovoid, compressed. 

Very olomly related to @mnoe&hyutn LtiJoliu~n T. And. (Cryptophragmium 
ZutiJdium Dalz.), and with that rpeoier standing, M regurds habit, rather dietinotly 
apart from the other Indian Bymnoetuchya I t  in, however, very distinct from 
Q. Ltijolivm on aooount of its differently nbaped leaves, its ehorter Rowem with 
different anthers, and i b  mnoh smaller ospsales. Wo are indebted to Mr. C. B. 
CluLe, far b r i n g  very kindly oompred our spsoimenr with the material p~erened  
in the H e r M m  at  Km. 

8. P r a ~ a r ~ o w t  L O N ~ I ~ L U  King 8 P r a i n ;  lsavea dimtinofly 
petioled, lancmlate, glabrous except for some adpressed heirs on midrib 
above and below ; bracts Isnceolate, faintly pnbernlow ; corolla pink, 
1.25 in. long. 

KAC~IN HILLS ; Sadon, Prain's CoUecfor ! EABTI;YH NAGA HILLS ; 

neor Belijan, Prain's Collsctor ! 
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Leawr 44 ic bug, JI6-1 b. ride, .ugiP podqlle, I(rsdgJlg twwhg fxm 
jnnotion of middle and lower thkd to apex and to a slender petiole 7 6  a. Loog ; 
raphidm very &nder pleatiful on both mrloes. Brae& '76 in. long, '96 in. wide, 
mute. Fdumenta spuaely pn-nt ; anther-oelh linear, m e  superpod  for half 
i b  la@. 

Thb iavory lik a p b t  a t  Kew from Iohang, ( h r y  m. 4US) ma folkpi 
b s ) t h . I a h . n g p h o t & m b m t s t b . n t h e b h i n o c u t b o l l g h i t P w r * s J u  
dodued irdorrrmoa. Hyporsbr dicifolia 0. K e ,  roprreated .b &r by a 
Bmu3.r .arp, named by ib auther, remmblea our plant in ~ V W ,  W 
d b p r o l .  without bo-u q&e qm&g with it W t . l y  iq b h e n  o-A 
b p h b  baa however t k  buosslled s o b h a  that d h b g u i i  PairOrapk. &om 

H v ' r  n. 4168 from LoL.ng, at Caht ta ,  diSem oo- fmm orr * 
LABIATB. 

9. O O Y P H O ~ T E ~ ~ M A  (Pogosiphon) IaOPINAmm B a i n  ; aeoendiug, 
l q f j  qtew and flowering ~cepes distinct; leaveo distinctly petidd; 
+kes erect, not intemptad even at the base. 

KACEIN HILLS ; Langkon, 3000 ft. elev., Prain's Oollector ! 
Stew amanding, rooting b e h ,  Algeocnod, and with ronnded angler, m+eral 

from r woody roob&mk with numeroar tufted, woody, bmohing, slender & ; 
about a foot high ; densely olothed with r cloae, wh-grey, rteIlate tomentum, inter- 
&&with a o o p h ~  pubesaenoe of laaly opresding, long, white h a h .  Leooss C6 
psim, the loweat d l ,  the paim 8-4 in. apcut; peeidse I-1'6 ia (oocsqiaP.lly *b 
2 in.) long, pnbssoest lb tbe abma but wibb fewer 1% brr, white bsirr in, p p o r -  
tion to the stellate pnbeecenoe; lamina broadly ovate-aonte, 8-6 in. long by 1.763 
in. wide, the base of lower leavw slightly oaneate, of the upper ronuded ; malgin 
tinely crenate exoept at the ban i  fifth; nerves abont 6 peke, aeoending ; upper mr- 
faoe h l y  velvqty with a soft, &-grey, stellate puberoenoe intersperad with longer, 
simple, mbadprerred tomentum, under snrfaoe loftly velvety with a felted, whitth- 
grey, stellate pubeeoenoe. Flowerr denoely whorled, In radical piker 8 in. long, 
1.26 in. wide, on ereot pednnolea 8-6 in. long, with sometimee o pair of rrnaltfoKnceons 
oppomte brscta abmt :Zb below the rpike ; pednnotea with pnbemnoe exaotb aa on 
the a m ,  but themmlvw terete and more slender; 5-1 bracts oborste, dentate, 
r p m l y  stsllate.pubescent tinged with pink, the lowest % in. long, '26 in. wide. 
C a l y ~  wide.anmpnnnlate, glabrous within, tube rather oloaely atellate externally, 
limb with 6 equal, wide-triangnlar claret or purple lobes, epareely rtelhto on the 
strongish central and weaker marginal nerves ; '6 in. long, '3 in. wide, the lobes 

in. long ; breoteolw obovete-lanoeolate '8-95 in. long, raddieh. Cordlo -76 in. long,. 
upper lip rubentire, lower 8-lobed with slightly emarginate mid-bbe m d  i d a t e d  
throat, apparently annolate within. Btanwne exmiad, 5laments hirsute at  their 
i- 0- .ad atyh g l a b r ~ ~ ~ .  8ntlrts w d J y  4 reddi.b, 
quj@ AIWWI, wall rwy tbioMy -w w b  drp. 

Oply one of onr s M m e n a  h d  a few &her rhrlvelled oomllee, from two of 
them, annoeked aa onrefully M poaaible, the above demription in given. Tbair 
oolour ir not prytioaluly noted by the -tire wlleotor, who simply r e m h  " b w e m  
red," with refmnoe doubtlecp to the pnrph a olatst-wlonrd c a l m  Further 
eumination of l m  advmoed rpdmens will be requid in orda Op- Ob6 



exbtmoe of a diatinct mnulw. Ita &r damoters however ampb justify it8 
title to rpeoifio mnk. I t  is not very like m y  of the hitherto dercribed Indim 
Gompllartrmmata. The hot that the flowern oooor on independent leaflea lltems 
w reah the habit of 6.ehhnw.s Olh.  and the f w t  that the oalyx a d  1- 
mutd)J Lhe ur purple-oobcnsd, d b  alm (3. Curtbii, d B. adwuw. 
lotur r h i i  sre the otber members of the group Pdunculata to whioh (3. eh- 
belongs. The general f ~ i e a  of the epeoies nevertheless rather reodh the BLrobilina 
group of the 5 Pogouiphon to which, from the preaenoa of hain within tbe corolla 
tube, i t  must neoendly be referred. If, however, we are right in supposing that 
t h e n  hnim form a dirtinot annnlua, imtead of being cicattered as m the other 
&rebiZiw, it must be o o n u i d d  in $hie reqnxt aa linking that group with the 
hitherto m e w h e t  inolated f f .  Hemsbyanurn. 

This t the momti new qwhm recorded dnee the publicdim by the writer in 
1891 of An account of the (;lanrur ffoml,hodetnnwr (Ann. Boy. Bot. Gad., adon#., a. 
887, st q.). The other speoies, Qomphosfemtna fwfumcea Hallier fil., hw been very 
f dy  d aocmmtdy d w o r i i  and figured by ita author, after oompariron with the 
matmid ia bhe Ualcutta Herbumm, in Bull. L Z'herbicr Boirclim 6. 861, 698 t. 9, 
f. P .-0 (I=). I t  is a spwiee of $ Eugomphontsmma, group Meliesifdia, and an it6 
b- am wL langer than the oalyx it comes nearert to (7. tvlutinum and'@. Ma6ferni. 
The outer bmcta lrre however m shape like tboee of f f .  ovatum and f f .  nrslMBifdiwn, 
s c W  i t  stan*, an its author has alresdyindioateb, intermediate between 8. ovahtm 
and B. M a M i .  It is a native of Emtern 8nmatm. 

dwtber  point wibh reference to this. plenns may be noted in passing. In the 
account of the ganua referred to above, the position of Qoinphostsmma$arenedns 
Miq. war left doubtful. In the following yecu the w r h r  was nble to nay that, 
judging from specimens of the pl& &4rrthoam~ojkuesons Zoll.) on whiob Yiquel'r 
speciea is bawd, kindly lent by Dr. 'l'renb from the Bnitenzrorg Herbnrium, this 
spoiea mu ih r d i t y  Cylnaria acumitrcrta Dtne. In 1895 the writer wee afforded, 
tw Ws khdrmm of M Drake del' Csetillo, on opportunity of examining the 
crobpJ typa spsoimao of Anthoeomcl~jlaueems~~ aad o# tllnr d r m i n g  the accnrscy 
of the identiUc&k publiebed in b u d 8  of Botany vi. 814 (1W). 

10. C H L Q B ~ ~ ~ T H U S  KACHINEN~LB K k g  4 Pmiw.; lmea sabre&, 
orate, andate-scn&to, margin fil~ely gland-aamte exaept at ib; 
mude b; nnthbm 3, oonnete by their connective ; spikes h termi- 
nd: etae6ers. 

K A C ~ I N  HILLS; Shall Bo~t i ,  Sadon, near water, Pmin's Collector! 

An epaqpaen erest nndarshrnb ; learn ghbmnw, rhining above, dull a d  finely. 
puberuloun on the newer bmujnth, newer h t  10 pairs doubly ins~otred withia the 
mDgjn, Isa(th 6-8 in., hredtb 8-816 in., caudate qnr '76-1 in. long ; petiole -1. in. 
long or 0. B p ' h  8'8 in. long, 4-6 together, haicled aL t b  apex. ofr t b  Inadma 
among linear bra&, mrronnded by 2 olwlp  approximcrted, dhtiohom pcrirs df k v w .  

The leavw mort rwemble thome of C. o&inalis BI., but the famoicled i ~ t e a d  of 
panioled spikes a t  once dintingllish it. The inti-uce is like that of C. nsrvonrs 
Coll. k Bemel., from the Shan Platecm, whioh is however a t  once distinguished by 
its coanely m m t e ,  dietinctly petioled and rmaller leaves whioh rue not o s u d r b  
amminab at the apex. 



LILIAOEB. 

11. SYILAX (Ensrnil-) POTTINGEBI Prain; braaches terete, smooth 
or w i t h  few minute black verlam; leaved 6-8 in. by 4754.5 in., ovate  
abropt ly acnminnte, the narrow tip % in. long, thinly sabaoriaceone o r  
chartaceons, very dark green above, glanoescent benea!.h, 5-costate from 
the elightly cordate b e e ,  petiole 1.5 in., the basal portion -6 in. long, 
n m w l y  sheathing ; yedrcnch solitary, axillnry, 3-5-41 in. long, very 

slender, rigidly wiry, te~.ete, smooth, 25-30-flowered ; pediceb rigid, 
slender, grooved, .5--6 in. long. 8. ~uaorwphylla Prain iii b. Bot. Burv. 
I d .  i. 275 (not of Bazb.). 

KACEIN HILLS ; Myanngjong, Pobtitger ; near  Sadon, Pmira's 
C o l l s c h  ! 

An extensive climber ; heaves mmewhst f in ing  above, with strong seoondwy 
retiaulation8; between the main-nervw on both snrt.oes oirrhri slender, wiry, C6 in. 
long, springing from apex of sheathing part of petiole. Pcdunck springing from a 
swelling -2 in. above the petiole, h k  0, bmteoler a t  h of pedioels ahortly 
oblong obtuw, pole-brown, plea-like, peraimtent, making asmall globose head '25 in. 
m. d flowere not awn. $ Perianlh segmenb ovate obtme under '2 in. long; 
fibminodes 3, style short with 8 stout recarved ntigmae. Fruit small '26 in. diam. 

A very dietinot speoies coming neared 8. fe1.00 and ita allies, but not very oloeely 
related to any hitherto deeoribed Indian speoiea 

12. CEYPTOCOYYN B CUUUDABIANA I'rairr ; b c e e  linear-lanaeolete ; 
tnbe of +the narrow, longer than the limb, l imb of spathe lanmolate 
acute not twisted, distinctly ra ther  dis tant ly transvereely plicate within. 

KACHIN HILLS ; Kejn river, near Sima, Prair,'e CoUector ! 

Tuberous, stoloniferonn. Leaver 5-8 in. long, '%-'a in. wide, rather abruptly 
mute, lower fourth to third ehwthing ; midrib dietinot. Bcape very ahort. Tube of 
ap the  8 in. long, limb 1'26 in. long, lanceolate soaminate, purple within, with 
tmmverw folds, '1 in. apart, cnm~ing i b  whole inner ourface. 

A very distinct apeciea, in habit muoh resembling a small form of C. cdiotcr 
Fipoh., and in thin rerpeot unlike any other Indian epeoiea of the genus. Ita a p t h e  
h.a, however, a limb that is rather longer and much narrower in proportion to ths 
tube than that of C. ci lktu,  while there are no fimbrim but, instead, there ue 
nnmerons treneveme rngm an in C. rpircrlis Fiach., which hu however different 
leaven, a twisted limb to the spathe, with a tube maoh shorter than the limb. This 
speaien has been very kindly oompared with tL matarial p ~ e r v e d  in Herb. Kew 
b y  Sir George King and Mr. N. E. Brown. 

+ 
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I XII1.-A lint of the Asiatic species of ORNOSIA.-By D. PRAIN. 
[Received 2lat June ; Read 4th July, 1900.1 

On two previous oocaaions the writer 11aa dealt with the ger~nr 
Onno& (N.O. Legumipu~m) in the Society's Jouraa2.l The oommnnica- 
tion of three new forms from the Kachin Bills repl-eaenting nt 1-t 
two new species, and the preeence of two apparently nndescribed forms 
among Chinese collections, renders it advisible to provide the I-equisite 
specific descriptions. It may therefore be aa well to give a t  the same 
time a key to all the knom~~ Asiatic species as a plvliminmy to all 
exhaustive monoglsph of the genns. 

According to Hooker and JacksonP the earliest llama for the genus 
iB TOUL~CHIBA 3 Adans. ; as however, the name OHMOSIA 4 Jaoks. in 
familiar use i t  ie convel~ient to retain it. Otl~er generic nama llave 
h~ from time to time applied to one or more speoies of h&. 
These are ~ Y U  Hook. and Am.,' CEENOLOBIUM Miq.,6 and, in the 
writer's opinion, A~ILLARIA Kure.7 TO these Bentham haa tentetively 
added M~cruurao~la I)C.,8 R genus founded by DeCandolle to inolnde two 
plank from S. China and Cochin China that form the genne A q i s  
bar? aa oppoaed to the time A~aagyrie of Linnsene. Tllis tentstive 
redaction has been formally accepted in the Indea Kewewiu but it is not 
acceptable to the writer bemw the keel, Lonimeiro tells us, is in hie 
two species lo~lger than the standard ; $is is not the case in any knoF 
Orwwgiu and aa neith&lonreiro'e plants are known--$, m+e,m 

i stndenta i t  is cbetter to keep ~ ~ c m ~ t ~ o ~ ~ ~ ~ ~ ~ t p .  These objections, ___----- 
however, do not ~ ~ p l y  to' t&-%duction of MACROTBOPIS Miq. (not of 
I . ) .  In the first place Miqnel in dealing with the two specie0 which 
he referred to Mumotrqis found i t  necessary to provide for tl~eir 
reception a new section Amarrotrupiu, chal-aoterised by having the 
skndard as loug as the other petals, t l ~ a t  is lo Bay Miqnel had to 
abandon the character that is most distinctive of the true M(zcpotropir 
betore Ile mnld accommodate Ilia two epecies in the genus. In the 
e-d place there are autllentia examples of both Miqnel'e plants in 
Herb. Calcutta and both are true h o e i u s .  

1 J.A.8.B. lxvi. 3, l4f3 md 467 (1897). 
Index Kewsnrir ii. 867. 

8 Adanr. Fun. iii 8%8 (1768). 
+ J d s m  in Trana Limo. 800. x. 860 (1811). 
1 Hooker end &no6t, Bot. Beeah. Voy. 188, t. 88 (1888). 
6 Miqd, Flor. Ind. Bat. Suppl. 80% (1880). 
7 Knrr, J.A.B.B. xlii. 8.70 (1818). 
8 DeCmdolle, Pmdr. ii. 88 (1886). 
* Lorueim, Plor. Coohin-Chin. 260 (1790). 
10 Miq-l, Flor. Iod. Bet. Bnppl. ZQ4 (1BBO). 
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ARILLARIA Kon, has tlot been accepbd as a valid genus by Baker 1 

or by the editors of the Inllez Rewensin. The species on which i t  in 
founded w8a treated by hxbnrgh,' who has left a coloured drawing of 
the plant in Herb. Calcntte, as a 8ophom. Wight baa reproduced thie 
flgarea and in dieauseing it 11- enggeetd that the plant is nearer to 
Onn&a than to Snpirwa but that, owing to its having a fleshy pod, it is 
perhaps a distinct genus. This genns he refrained f ~ a m  founding because 
the account given by Roxburgl~ of the arillus was not clear to him. 
Eurz has confirmed and amplified Roxburgh's acmnnt of the arillus 
and hns therefol.e provided the generic description that Wight did not 
venture to give. Tanbert hna adopted Kan's genus, thong11 his attitude 
may require to be discounted to some extent, 'for Ile at tlie same time 
retains nmoog the ~ m o s i n s  tlre specie8 011 which Arilluria ie bnsed.4 
In spite of the views expressed by Wight, Knrz and Tanbert the writer 
apem with Baker and Baillou6 in tliinking that the species may quite 
well be amornodated iu Ormosia, though lie neverthelets thinlce the 
ohmmeters of the species (Otmasia rob~rsta) are suoh as  to entitle i t  to 
the rank of a anbgenns. 

Bentham has, for convenience, divided the Brazilian epeoiee of the 
genna into two glanpe,' Cloncslmes or epeoiea with the lealleta glabrous 
ta $he naked eye on both sides except perhaps, the midrib, and with the 
1-rea ~iob mucl~ paler beneath than above, and Diseotorea with the lemma 
paler lPenesth and there manifestly puberalous eilky or tomentose. Bnker 
hss also, in wen-, adopted this method of subdividing the genus and 
Tanbert has ewn formally adopted Bentham's gronpe as  section^ and 
applied them to the whob geUU8. This subdivision, however, does not 
always permit epeciea that are naturally cIose1y relnted to remain 
tegether and i t  is not improbable that a clas~ificntion which depends 
Q- oa the cllarrrcted derived from fruit and seed and leas on c h r ~ r a  
oMgimd from the shade of green nnd the degree' of tomenturn of the 
1-tes wil l  in future be found more satisfactory. 

- 'Below a purely tentatiw scheme of clawriffccrtion is bridy 
slretew- 

pod with woody valvem; weds sosrlet with or without a blaok epot nmr the 
hilnm not enveloped in an sril; 8 n b . p ~  T o u ~ I ~ .  

L e d - ~ h i n  bearing at i b  tip the d i d 1  pair of 1ssltatrwM u tb. trrmfnal 
l d e t  ; Seot. O~arnoLoBlmr. 

1 Hookar, Blor. Brit. Id. ii. I 2  CW8). 
S Boxburgh, Hortar Bqplenru 81 (W). 
8 Wight, Icollw t.  246 (1840). 
4 Eogler Naturlioh. Pflsnzenfam. iii. 8. 194 (NlWt). 
6 Bailloo, Bid,. den Plsntao ii. 862 (MSBj. 
# Y.rtinn, Fbrn B d l .  xv. I .  816 (-)& 
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Lent-mhia prolonged beyond the distal pnir of Inaflete to support the termi- 
nal one ; Sect. ORMOSIA proper. 

Pods with thickly woody valven not septate between the large d s  
whioh are usually solitary; Snb-seat. MacrorZka. 

Pods with thickly woody valvea septate between the small reeds whioh 
nm oanelly several ; Sub-tleot. Layia. 

Poda with thinly woody valves and unnally mlitsry nlwnys nmoll needs; 
Sub-swt. Amoerotropie. 

Pod with fleshy valvee ; reeds hlaok, enveloped in  a flenhy nrillas; Sub-en .  
AB~LLAB~A. 

The Asiatic species of whioh sufficiently complete material ham 
been reported should be distributed as follows among these group :- 

I.  CHENOLOBIUY. 0. pachycnrp, 0. renoaa, 0. d m j u g a ,  0. q- 
tenljuga, 0. plita.  

2. Oemosr~ proper. 
(a )  Macrodisca. 0. mabodka, 0. gracilia, 0, tmvancotica. 
(b) Layia. 0. emarginatn, 0. Henryi, 0. in+nata, 0. /ma, 

0. glauca, 0. Baliaiuae. 
(c) Amncrotropis. 0. microsperma, 0. parvijolia, 0, stmmtratrn, 

0. yunnanensiu. 

11. A R I L U ~ ~ A .  0. robuata. 

'l'he other species given in the subjoined key, which is more or le~u  
al-bificial, at, all events in detail, are speaies of which the fruit is not 
yet. known. In the acconnt of Ormoria given in tile Society's Journal, 
1897. a previously undescribed speciea was there nnmed 0. nitida. 
There is however, a prior 0. nitidn Vogel,' wl~icli stands good; it hau 
t1rerefot.o been necessary to rename the Malayan species. 

K y  to tlre Asiatic p E i m  of Ormoeia. 

Ereot trees :- 
Pod with fleshy valves; needs with oornplete wil!us; 

leaflet8 gbbmua beneath ... ... ... 1. robusfn. 
Pod with woody valvea :- 

Seeds with a blnck adnate bnaal arillm, leaves minutely 
sprunely pubencent nnderneeth :- 

Panisles fastigiate, flowers white ; pod 8 om. wide ; 
... ... need 8 6  om. long ... 8. macrodiem. 

Panicles lax, flowers yellow ; pod 3 cm. wide ; need 
... ... 2 cm. long ... ... 3. grCl~ili#, 

1 Linnaee, xi. 405 (1887). 
J. rr. 23 
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Seeds wit11 a uniform pink testa and no arillns :- 
Leaflets beneath glnbrons or only downy along the 

midrib :- 
Leaflets 8-6 :- 

C J y x  glabrous ; leaflets obovate-oblong obtuse ... or emnrgin~te, beas cuneate ; atamem 9 
Calyx pubescent; lenflets elliptic-oblong obtmely 

... nourninate, bane rounded ; stamens 5 
Ledeta 7-8 ; base rounded 3 calyx pubescent :- 

Leaflets narrowly oblong; raohia prolonged 
beyond distal pair of leaflets :- 

Leefleta dark green p d n a l l y  narrowed to nn 
aonte point ... ... ... 

Leaflets pale grey-green, caudate-acuminate :- 
Pod broadly oblong, 6-6 am.long, 8'6 cm. wide, 

aeedslargea'Scm.long ... ... 
Pod narrowly oblong, 5-7'6 cm. long, 3 cm. 

wide ; seeds small 1 om. long ... 
Leaflets brondly oblong, apex rounded or shortly 

nbrnptly cnapidrb ; rnobie bearing dirtel 
pair of leaflets, as well an the terminal leaflet, 
a t  its tip ... ... 

Leaflets beneath more or lees persiste~~tly himnte or 
velvety :- 

Leaflets with distinct petiolulee nnd the leaf-rnchis 
~rolonged beyond tlic distal pair of leaflets :- 

Pod Itlrge with thickly woody flattened va lve~ ;  
pedicel8 long, f rd to quite as long aa calyx :- 

Pods nnrrowly oblong, 6-7 cm. long, 2% cm. 
wide, seeds 1-85 om. long or leas:- 

W e t s  7-9, thickly mriacsons, glabrous 
above, dennely relvety beneath ... 

Lenflets 16-17, chrutaceous, deciduously 
pnberuloosabova, softly pubescent beneath 

Pode broadly oblong, 6-0 cm. long, 8.6 cm. 
wide 1 needs 1'6 om. long or longer ; leaflets 
7-11, rerely 6 :- 

Pod glabrous; racemes even in fruit much 
shorter than the leaves :- 

Cornnapink, leaflet8 persistently p u h n t  
beneath ... ... ... 

Oorolla yellow, le~flete glabrescaut with sge 

Pod pubeecent; racemes in fruit se long na 
the leaves ... ... ... 

Pod emall with t l~inly woody convex valves, 1'6 
om. wide ; pedicela less than half as long ae 
calyx :- 

Leatleta ~mall ,  6 cm. long or ahorkr, 9-13, 
shortly soaminate .., ... 

6. ernarginato. 

4. s e m h t r a t r .  

9. Eenryi. 

12. lana. 

10. i+ncrta. 
lob. iRopinata 

VAL drbia .  
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L e d e t r  Iprge, 10 om. long or longer :- 
Leaflets thinly pabeecent beneat11 ; peniolcs 

lax, bra& small:- 
Leaflets 7-9, rarely 6, ovate, obovate or 

elliptio, pnle-green . . ... 14. 
... M e t e  la, narrow oblong dark-green 16. 

Leaflets densely pnbeeoent beneath, dnrk- 
green 11-18; panicles fastigiate, braotn 
conepicnous :- 

... Pod glbbrou s . . ... 16. 
Pod hirsafa ... ... ... 166. 

Ledeta  with ehort petiolnles or subaessile, 14-raohie 
bearing a t  it6 apex the distal pair of leaflets ea 
well ma the terminal l d e t  : - 

Pod with thinly woody valver, 2-8.5 cm. wide :- 
Leaflet.~ 18-16, ovate-aonte ... ... 19. 
Ledeta  10-21, l a n o e o ~  acaminate ... 20. 

Pod with tlliokly woody valvea, 8.6 om. wide; l d e t n  
ovate oblong :- 

Leafieto abruptly shortly cnspidlrto ; pod penis- 
... tent1 J woolly ... ... 21. 

Leafleta obtuse or subobtnee ; pod glabrous ... 22. 
Climber; leaves glabrons beneath, dark green . . 13. 

Subgenus I. ABILLAK~A Ktin (pro geuere) Jo~crn. As. 806 .  Berig. 
xlii. 2. 71. 

1 1. OBMOSIA WBUSTA Baker in Hook. j l .  F b r .  Bn't. Ind, ii. 252 ( l878) ; 
Taub. in Engl. Naturl. Pf inmjam iii. 3.194 (1894). 0. flaribnnda Woll. 
Cat. 5337 (1832). Sophara robusta Bomb. Hort. Bsrrg. 31 (1814) ; Wight 
Icmm t. 245 (18M). drillaria robusta Karz .Tourn. As. Boc. Berag. xlii. 2. 
71 (1873) and xlv. 2, 224 (1876) and For. Flor. Brit. Burma i .  334 
(1877) ; Taub. in Errgl. NatwL P$u~teenja~~z. iii. 3. 196 (1894). 

ASSAM ; Brahmnputra Valley, ]!ear foot of Akha Hilh, King'e 
CoUectml Silhet, Barburgh (Ic. in Herb., Calcr~lta) ! DeSilvcr (WoU Oat. 
5337) ! CEITTA~ONQ ; Kodala Hill, King'a Oollectm ! BUXMA ; Amherst, 
Pakoner ! Rangoon, Kurz ! Pegn Yomnh, KMTZ ! 

Subgenus 2. TOULICEIBA Adar~s. (pro genere) E'am. ii. 326 (1763). 
9 Euoarosrr. OBMOSIA Jacks. (genus) Trans. Lins. Sot. x. 360 

(1811). 
(R MAOBOBISOA. 
2. Oruroerr MAORODISCA Baker in Hook. $1. Fb. Brit. Ind. ii. W 

(1878) ; Proin, Journ. An. Soc. Beng. lxvi. 2. 149 and 467 (1897). 
MALAYAN PENINBULA ; Malaooa, Maingay ! ~iogapore,  Bidley ! 
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3. ORMOSIA auclLIs Prain, Journ. As. Soc. Beng. Ixvi. 2. 148 and 
468 (1897). 

MALAYAN PENINSULA ; Pernk, Seortechini ! Kitnsth ! TVray ! 
4. ORMO~IA SEMICA~TRATA Hance, Jmrn. Bot. XX. 78 (1882) ; F o r b  

4 Hemsl. in Journ. Linn. Soc. xxiii. 204 (1887). 
CHINA ; Hongkong, Ford, fide Banoe. 

Tbis apeoies in not yet repr3sented in Herb. Oalcutta. 

5. ORMOS~A EMABGINATA Benth. in Hook. Km. Journ. iv. 77 (1853), 
and E'lor. HongXong. 96 (1861) ; Forbes 9. Hemel. in Joarn, Linn. 
Soc. xxiii 294 (1887). 

CHINA ; Hougkong, Ford ! 
6. OBMOSIA CALAVGNSIS A m l a  in Blanco Flor. Filip. ed. 2, 230 

(1845) ; Vid. Sinops. t. 41, f. H(1883) and Rev. P1. Vaw. Filip. 113 
(1886). 

PHILIPPINES ; Lnzon, Clcming 1219 ! Alabat, Vida2 2617 ! 
Vidal y Boler snggesta that this ie the name an Onnoah (Arillarilr) robtcela, but 

the m~geation a n  only be explained on the ansamption that Ben. Vidal had no good 
speoimens of 0. robueta before him. There are no fruits of this speaies in Herb. 
Calcutta; if their structure is like that of 0. robusto this speoiea must be transferred 
to the sobgenus drillaria. 

7. ORMOSIA TRAVANCORICA Bedd. %. h'ylvat. i. t. 45 (1869) ; Baker 
in Hook.$l. Fh. Bn'l. Ind. ii. 253 (1878). 

S. INDIA ; S. CRII~I 'B,  Tinivelly, Tmvancore, Beddome (Ic.) 

T h u  speoiecl is only represented a t  Oolontta by Beddome'n figure. 

TT LAYIA Hook. 9 Am. (pro genere) Bot. Beech. Voy. 183. t. 3d 
(1833). 

8. O a ~ o s r r  OLAUCA Wall. Plant. 8 8 .  Rar. ii. 23. t, 125 (1831) and 
Cut. 5338 ( 1882) ; Baker in Hook. $2. Pfor. Brit. Ind. ii. 253 (1878) ; 
Qamble, Mtrn. Ind. Emb. xvii. (1881) and Dadeel. List, Ed. 2. 30 (1896) ; 
Prain, Jorrm. AN. SOC. Beng. lxvi. 2. 467 (1897). 

NEPAL ; Sonkn, Wallich ! SIKKIM ; Sivoke, 2500 ft., Qambb ! 

d 9. O a ~ o s l r  HENRYI Prain; 1eaflet.a 7-9, oblong, pale p e n ,  sl~ortly 
stalked, thickly coriaceous, glabrons above, velvety beneath, pedicel8 au 
long aa the calyx, pod narrow oblong, valves thiok woody. 

CHINA ; Hupcli, Heny 75'77 ! 

A tree, with tawny-velvety branches. Leaflete d l y  7, oblong hceola te ,  very 
firmly ooriacwns, 8-10 om. long, 8-45 om. wide, qu i6  glabroas above, denaely pale- 
buff velvety beneath, apex wnte, boae rounded, veins 8-9 pairs slender, nornewbat 
prominent beneath ; petiolnlecl 6 mm. and main rmhie 8-9 om., oloeely shortly tawny 
plaboent.  FZomre in nxillnry raoemecl 8-9 om. long, tawny pnbesaent ne are the  
pedioelr l ' a ' om.  long, bracts and braoteoles deciduous. Calya cumpanulate 6 mm. 
long, silky. Corolla and Btamens not seen. Pod hard thiok, 5-7 om. long, 2'5 om. 
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wide, the valves black, smooth externally, slightly swollen opposite the ripe needs, 
very faintly ribbed alongside the upper snture,seeda 2-6, bright scarlet, smnll, 1 cm. 
long, -75 om. wide, '6 cm. thick, separated by purtitiona of the tawny eaberone 
endooarp in which they are embedded, with no trace of urillns. 

Nearest 0 .  glnuca Wall. but differing grently in the velvety under.enrfnce of the 
leaves. 

10. OHMOSIA INOPINATA Pvaiib ; leaflets 9, less often 1 1  or 7, rarely 
5, ovate acnminate, beneath ~of t ly  closoly tawny puhescent on the mid- 
rib and veins, elsewhere sparsely pubescent, leaf-1-acliis and branchlets 
velvety, veins bene~th prominent finely retionlate, lnrge, distinctly 
stalked ; pedicels long ; pod cornpresoed with thick woody valves. 

VAR. TYPICA ; corol1a reddish, leaflets pereistently pubescent,. 
KACEIN BILLS;  B a n s p ~ r ~ o ,  nenr S d o n ,  Pmin's Collecto~~! 

A large tree, with cloeely tawny;velvety suloate branohes. Leajete rigidly 
enbw-us 16-16 em. long, 6-6'6 om. (the terminal leaflet sometimes 8 om.) wide, 
nbove with midrib a t  fimt pnbesoent a t  length quite glabrous, rather pale-green 
ehining, beneath peraietently tomeutose hut t l ~ e  tomenturn sparser with age, veins 
7-8 paira prominent beneath with a fine secondary reticnlntion visible also above 
especially on younger leaves, apex abruptly acuminnte, baee cunente or ronnded; 
petiolnles 8 mm. and leaf-mhis 22 cm. long, closely velvety. Flowers in axillary 
racemes or few-brunched panicles 20 om. lo~lg closely velvety a8 nre the pedicels 
6 mm. (in fruit over I om.) long, bracts and bnrcteolea minute decidnons, velvety. 
C l l l y x  campanolate 9 mm. long, closely velvety both externally and within, teeth 
wide-triangulur rather longer th in  the tube. Corolla reddish, twice an long aa 
cnlyx. Stament naually 9, all fertile, anthers oblong versatile. Ovary ehortly 
stipitate, glahroua except for a few hairs on the d o r s ~ l  and rather more on the 
ventral sutnre ; style glabrous, filiform, tip ciroinate ; stigmn oblique; ovules 4 or 8. 
Pod hard flattened, with woody valves, 6 cm. long, 3 om. wide, 1.25 cm, thick, with 
faint deprossions between the 3 or 4 seeds, obliquely ovnte-oblong, with n distinct 
etipe 6 mm. long and minute tip a t  apex of diagoual aria remote from etipe, ventral 
suture wit11 prominent parallel ridges G mm. npart projecting beyond level of line of 
dehiscence ; eeeds cinnabar-red wit11 a small white hilum and no arillue, ovate, 1.5 om. 
long, 1 om. across: sometimes elightly compressed and only 7 mm. thick. 

lob. VAR. DUBIA ; flowers yellow, leaves glabrescent with nge on 
the under surface. 

KACEIN HILLS ; Bomkatom, between Lnshio and S R ~ O I I ,  Prain's 
Collector ! 

A large tree, branchlets fnintly enlcnte. Leaflets rigidly snbooriaceons 6-10 
cm. long, 3-4'6 cm. wide, t l ~ e  termin111 leaflet ~ l m o s t  6 cm. wide, light-green,glabmns 
shining above, pale beneeth very sparsely persistently pubescent, veins 7-9 pairs 
prominent beneath aa is the fine secondary venation which is hardly visible above, 
apex muminate, base cuneate or ronnded ; petiolnles 6 mm. and leaf raohie 16 cm. 
long ut firat pnbeacent a t  len@h glabrow. Fi'owers in nxillary racemee about 8 om. 
long, raahia finely velvety a8 are t l ~ e  pedicel6 6 mm. long not elongated in fruit. 
Calys  ocrmpnulate closely velvety both externally and within ; teeth wide.triangnler, 
rnther longer than the tobe. Corollu yellowish white, twice aa long ae calyx. 
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Struneno end ovary as  in 0. inupinata. Pod hard flattened, with woody valvee, 5 cm. 
long, 8 om. wide, 1'26 om. thick, somewhat awollen opposite the 1-2seeda, ovete-noute 
with distinct stipe 6 mm. long and a promiuet~t tip a t  apex of rertiael axis mmde 
from stipe, veutral antare wit11 bluut parallel r i w  6 mm. apart uot projecting 
b e p ~ d  level of line of dellisconce ; seeds cinnabar-red with a small white hilum ahd 
uo a~il lns,  1'26 om. long, 1 cm. ncroes, 8 mm. thick. ' 

The foliage of the two trees here treated a8 varieties of one species is hardly 
distingniahnble and t l ~ e  structnre of their flowera is identical. The N a t i ~ e  Collector 
who has commnnictrtrd tho specimens of both states, Ilowever, Lhnt &ides t.l~e 
differenoes in colour of petals nod in shapaof pods nnd seeds, the two trees ss the7 
grow look very difireut. If this should turn out to bo the mse it mny be necesmry 
to treat the variety here described irs a distinct apwies, to be known os Ortnoeiu 
dubia. 

11. ORMO~IA BALAUBAE Drake del CaetiUo, Journ. de Botan. v. 215 
(1891).  

TONKIN ; n e a r  Ta -phap ,  in forests: Balansa 2178. 
This species in not yet represented in Herb. Ooloutta. 

12. ORMOEIA LAXA Prain; leaflets 15, less of ten  17, l a n c e o l ~ t e -  

a c u m i n ~ t e ,  11e11eath nnd  l e n f - r n c h i ~  a n d  b m n c h l e t s  ve lvety ,  ve ins  be11eRth 
inconspicnons,  med ium,  d i s t i ~ ~ c t l y  s t a lked  ; pedicels long. 

KACHIN HILLS ; Sl1a11 Llnsti n e a r  Sadon ,  5000 ft., PraG's Colkctor ! 

A tree, with tswny-velvety brunches. Leafit6 Innceolate, chartaoeous, 6 om. 
long, 2'6 cm. wide, at Brat finely deciduously pnberulous above, densely softly tawny- 
velvety beneath, veiua 6-6 pairs slender not prominent heneatl~, apex scnminate, 
tapering from the middle, brae ounerrk in the lower fonrth ; petiolales 6 mm. and 
maill-rnchis 20-26 cni. l o ~ ~ g ,  densely tawny-velvety. Flowera in axillary rwemea or 
few-bmncl~ed pauicles 8-18 cm. long, densely tawny-velvety as are the pedicels 
1.26-1 65 om. long, b r a t s  and bmcteolea minute, deciduous, velvety. Calyz cam- 
panulate densely tawny-velvet<y outside, finely pubescent within, I cm. long, teeth 
wide-triangnlnr almost an long na tnhe. Corollu twice aa long an calyx. Stamas  
mually 5 fertile exserhd in the open flower, sometimes 6 or 7, rnrely 8 fertile-if 5, 
6 or 7 fertile then with 3, 2, or 1 stnminodea, nlways 2 abmens quite obsolete; 
anthers oblong, versstile. Ovary stipitate, silky with. long tawny hairs especially 
on t l ~ e  s u t m ;  style gl~rbroue filifol-m, tip oircinnate, stigma oblique; ovules 7. Pod 
6-7 cm. long, 2'5 cm. wide, the valves black, smooth externally, slightly swolleu 
opposite the ripe seeds, very faintly ribbed alongside both sutures; seeds 2-4, bright 
scarlet, 1 cm. long, 8 mm. wide, H mm. thick, separated by partitions of the pale 
woody endwarp in which they are embedded, with no arillua. 

Tllh very diatinct species oannot be confou~ded with any 04 the hitherto 
described Orinoaias. 

13. O B M O ~ I A  SCANDENS Prain, Jourri. Ae. 8oc. Beng. h i .  2, 147 and 
' 467 ( 1897). 

MALAYAN PENINSULA ; Pemk, Kunefler ! 

This spooiea is dietinguial~ed from all the otllers by its climbing habit ; aa ita 
fruit ia ~ i o t  yet known its preuiee systematic position oannot be positively abated. 
I t  seeme, however, as  if i t  might prove to be a specie8 of 5 Luyiu. I t  mmy be 
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ultimately found ndviaihle to enbdivids 5 Lal~irr inbo two gronps; tl~one with t l~ick- 
walled lnrge pod# going into one n td  tl~orre with thin-\vallrcl short pods being placed 
in the other. 

TTT AYACI~OTROPIR 1Uiq. (p ro  sectione) Flor .  bd. Bat. Btrppl. 294 
( 1860). 

14. OB~IORIA SUWATRANA Prain, J0,n.n. As. Sot. Beng. lxvi .  2, lriO 
and 469 (1897). Mncl.otropie s u m ~ t r a n r r  rlfiq. Fh. T ~ i r l .  Bat. Stcppl. 2 9 4  

(1860). 
MALAY ARCHLPELAQO ; S u m a t r a ,  Teysmann 3618 ! Forbes 2592 ! 2648 ! 

MALAYAN PENINSULA ; Malacca,  Holmberg ! 
,/ 15. ORMO~IA YUNNANENSIS Plain ; leaflets 13, shor t -s ta lked,  r e i n s  

beneath  d is t inc t ly  raised,  pedicels shorter t h a n  t l ~ e  calyx, pod sub- 
compreesed w i t h  t l ~ i n  valves,  Reed o r a t e ;  race tnes  i l l  rn t l ie r  close 

panicles. 

CHINA; Yunnan ,  moun ta ins  in westelm Szemao,  5,000 f t .  elev., 

H e n y  11,967 ! 

A m a l l  h e  20 ft ,  high, with rusty-pnbeacent branches. Leafits oblong- 
Inno8olete, flrmly coriaceons, 10 om. long, 3 om. wide, glnbrnna above softly ep~rrrely 
p u b e m t  with longish adprmred wh-grey hnin, beneath, veinr about 10 p i m  
slender but prominent beneatl~, dopressed above, seoo~rdary venation indiotinct 
beneath wt visible above, npex aonte with a short finely acnminnte sub-muoronnlate 
tip, bnea shortly cuneate, petiolnla 3'5 mm. and rhein-mchin 16 om. long, rusty- 
pubesoent. Plowers in sxillnry brenohed panicles 14 om. long, rusty-pnbeeoent aa 
are the pedioels 2 mm. long, bracts and brncteoles ovate, 2'6 mm. lon8, 1'5 mm. wide, 
acute, deciduous, runty pnbesoent. Culya campannlate, rasty-pubescent both oataide 
nnd inside, 8 mm. long, toeth triangular hardly as long as the tube. Corolla and 
Stamens not seen. Pod snbseseile, ir~.egularly orbicular if 1-seeded, oblo~rg if 
2-needed, with a broadly t r i anp la r  unilateral tip, 1.3 can. wide, 2-3.25 cm. long, 
lineate between the seeds; rnlres thin, woody,, rigid, black, glnbroos, rwollen 
oppoeite the needs; aeede 1 or 2, bright ear le t ,  8 mm. long, 6 mm. wide, 6 mm. 
thick, with white hilnm and no arillns. 

This speoies is most nearly related to  0. swnatrana ; its ol~iel  interest lies in 
its being the moat northerly representative of the T drnamotmpia, all the other 
known memben, of which are Malayan. 

16. O R M O ~ I A  MICROSPERMA Baker  in Hook. $1. FLm. Brit. Ind. ii. 253 
(1878) ; Prh in ,  Journ.  As. Sot. Beng. Ixvi. 2, 151 a n d  468 (1897).  

0. coalectata [Benth. Mss.] ; Krirz, Joavn. As. Soc. Beng. xlii. 2, 71 (1871) 

in  part, not of Jacks. 
MALAYAN PENINSULA ; Malacab, C;l~<fith ! Maingay ! Dewy ! Perak, ' Kunstler! 
16b. VAR. RIDLEYI Praita, Jouola. As. Snc. Beng. 2. 150 and 469 

(1897). 
MALAYAN PENINSULA ; Sillgapore, Ridley ! 

This " variety " is probably entitled to speciflo rank. 
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d 17. ORMOSIA P A R V ~ V O ~ ~ I A  Baker i n  Hook. J l .  Pior. Brit. Ind. ii. 253 
(1878) ; Praiia, .To?brfa An. Qoc. Beng. Ixvi. 2. 149 and 469 (1897). 
Mscrotropie? 1)ancnna Miq. Plov. Ind. Bat. Suppl. 295 (1860). 

MALAY ABCHIPELAGO ; Borneo, Haviland 57 ! Rangka, l1ey.swaanrb 

3405 ! MALAYAN PENLNBULA ; Singapore, Ridley 5929 ! 8096 ! Pahang, 
Ridley 1267 ! 5013 ! Malwcn ,  Qrifitb ! Maingay ! Goodenough ! 

Besides being a very well characteriaed speoies this is maoh more widely 
distributed thnn most of the Omrosiue. An authentic speoimen of Miqnel'a 
Macrotropis ? boncana in Herb. Calcutb shows that  it is tlle aame thing M Baker's 
Onnouia parvifolia. I f  the rnle that the oldest apeoifio epithet mnst nnder rll 
oimomntar~ces be ooneerved is to be riaidly applied, then IhIr Baker's name maet be 
abandoned in favour of the name bancanaA 

$§ CHBNOLOBIUM Miq.  (pro geuere) Flor. Ind. Bat. Srcppl. 302 (1860). 
4 18. ORMOYIA P O I ~ ~ T A  Pyain. 0. nitida P r n i n ,  Jouria. As. Soc. Bmg. 

Ixvi. 2, 149 and 488 (1897) not of Voge2. 
 LAYA AN PEXINSULA ; Pernk, Kttnstler ! 

When a desoription was given of this very distinct s p i e s  the fact wee over- 
looked that there is already an Orn~osia nitida Vogel, from Brazil ; the name must 
therefore be replaoed by another. Tbia partionlar speoirs is unlike the other 
Chanolobia is  having perfectly glabrons dark-gree11 nhining leaves, nlld it moreover 
resembles the ldalaya~i, ns opposed to the Illdo-Chineee LayirP iu having small pods. 
I t  also differs from the other Ohienolobia in having well developed petiolules. Its 
agreement with Ohenolobium lies in the fuct that the leaf mahis is not prolonged 
beyond the lnet pair of lentlets whioh are nttnohed along with the terminal leafiet. 

_I 19. O R M O ~ I A  B i P l ' E M J U Q A  Pmin, Journ. As. Soc. Beng. lxvi. 2. 465 
(1897). 0. conrctak K~crz, Jorcrn. As. Soc. Beng. xlii. 2. 7 1 ( 1872) iu 
part, ,lot of Jacka. Ch~ellolobiurn ~ e p t e m j ~ ~ g u m  Miq Flat.. Ifad. Bat. 
Srippl. 302 (1860). 

MALAYAN ARCHIPELAGO ; S u m a t r a ,  Dieprltowt 2547 ! 
An authentic specimen of Miquel's plant is preserved in the Calcuttn Herbarinm. 

J 20. ORMOSIA D ~ ~ C E M J U Q A  Prain, J O U ~ .  AS. SOC. ~ e n g .  lxvi. 2. 46s 
(1897). (;l~aenolobium decemjugum Niq. E'Zov. Ind. Bat. Suppl. 302 
(1860). 0. c o s r c h t ~  Kurz, Journ. As. Soc. Beng. xlii. 2, 71 (1872) b 
part, not of Jacks. 

MALAYAN ARCHIPILAGO ; Sumatra, Tysmatln 3715 ! 
An anthentic specimen of Jliquel's plant is in Herb. Calcutta. Thin epeoimen 

shows, in my opinion, that  Knrz was not justified iu supposing that this is the aamo 
as Chenolobium eeptemjugum and that  fnrther he was not jutifled in believing tlrnt 
either this or C. repteinjugum is  the Bame Ormoeia microspmna which he supposed 
to  be the same thing aa 0 .  coarctata Jaoks., n Guiana epeoies. 

J 21. ORHOBIA PAOHYCARPA Chanzp. ex Benth. in Hook. Kew. Jotrr.,,. 
iv. 76 (1852); Benth., Flm. Hong Kong. 96 (1861) ; Forbes 4 Hemel. 
in Journ. Linn. 80r. xxiii. 204 (1887). 

OKINA ; Canton, Reeves, Hong-Kong, hmont ,  Ohmpion,  F O T ~  ! 
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Bentham statea tlint this specie8 wna hand by Beeves at Canton ns well an by 
veriow oollectora in Hong-Kong. Bemsley, however, mys that Beeves' specimens 
are without locality. This species in very closely related to the next, though the 
two are nevertheless specifically quite distinct. 

22. ORYOSIA VEKOSA Baler in Hook. $1. Flor. Brit. Ind. ii. 254 
(1878) ; Praii,, Journ. As. Soc. Beng. Ixvi. 2. 152 (1897). 

MALAY PENINSULA ; Malacca, Muingay ! 
A very diatinct species, the one to whioh it is most closely related being the 

preceding, which comes from a very remote locality. 

As regards distribution the most striking features connected with 
Ormosia are (1) the wide-spread occurrence of this genns tlironghont 
South Eestern Asia, from Hupel~ in China to Barigka in the Malayan 
Archipelago, and from Travancore and Nepal to the Pliilippines : (2) the 
remarkably limited range of individunl species with the exception of 
0. part.ifolia (0. bancana) mllicli exteude from the Malay Peninsula to 
Bangka and Borneo, and to r~ less extent of 0. su~llutrana which occurs 
on both aides of the Stlaits of Malaccn. 0. robturta also baa a wider 
range than most of the species for i t  extends from the valley of Assan1 
through Silbet and Chittngong to Pegn nnd Tenesserim. I t  is in- 
teresting, however, to note that very closely related species such ns 
0. pachycarpa and 0. venosa, and agniu 0. yun~zanensis nud 0. suntutrana, 
may occur in widely separated localities. In the first instance one of 
the closely allied species is a native of Hong-Kong, the other is a native 
of Malacca; the specific namcs of the other pair indicate their respective 
habitate. 

.From the subjoined tabular statement i t  will be seen that of the 22 
species enumerated one is 5. Indian ; one Himalayan ; two, but one of 
these with two quite dietinct varieties, occnr in the Kachiu Hills ; five 
occur in China ; one in Tonkin; one in the Pliilippines ; one in Borneo, 
though thie species also occurs in Bangka and throughout the Malay 
P e n i d a  ; three in Sumatra, though one of these also occurs in Mal~ccs  ; 
and eiglit in the Malay Peninsnla, though one of these extends to Bangka 
and Borneo and another extends to Sumatra. Tlie remaining species, 
which forms a very distinct subgenus, is widely spread from Bgsam to 
Tenwerim in a region where no other speoies occnrs-a region moreover 
which separates the two chief centres of the genns in South Eastern 
A&, &. :-the Kachin-S. China area, and the Malay Peninsnla. It is 
further worthy of remark that, 80 far, no species has been recorded either 
from Java or from Ceylon. 

k 
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Table of distribution of the flouth-Haetm-Asiatic apecies of Orm'a. 
- 

B ~ ~ c l r e .  

0. travanoorioa ... 
0. glanoa 
0. lsxs 
0. inopinata 
0. Hetiryi 
0. emarginnta 
0. semioastrn 
0. peoh~osrpa 
0. ynnnnneusis 
0. Balaneae . . . . . . . . . . . . . . .  1 
0. robnsta . . . . . . . . . . . . . . . . . .  
0. eepternjnga . . . . . . . . . . . . . . . . . . . . . . . .  
0. daoemjnga . . . . . . . . . . . . . . . . . . . . . . . .  1 
0. enmatrana . . . . . . . . . . . . . . . . . . . . . . . .  1 1  
0. microsprrna . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0. mnndenr 
0. pdita 
0. graoilie 
0. macrodieca 
0. venoss - 1 
0. parvifolia . . . . . . . . .  . . . . . . . . . . . .  
0. oalaveneie 
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XIV.-Tha Fd-plant6 oj the Batterfliee of the Katrara Dietrict of the 
Bombay Presidettcy, with a &soMion of the Sppecieo of Butbeglies there 
occunbng.-By LIONEL DB NIC~VILLE, F.E.S., C.M.Z.S., &c. 

[Beoeired 2ard June i Reed 4th July, 1900. J 

Jn bhe Journal of the Bombay Natural History Society, vol. v, 
pp. 260-278, %9-375, platee A, B, 0, D, E and F (1890), will be fonnd 
m paper entitled "Notes on the Larvs and Pnps  of some of the 
Bntterffiea of the Bombay Preidency," by J. Davideon, Bo. C.S., and 
E. H. Bitten. In the same Journal, vol. x, pp. 437-259,372-393, 568- 
589, vol. xi, pp. 22-63, plataa 1, 11, J I I ,  IV, V, VJ, VIJ, and VIII 
(1896-98), appears a paper, which is practically a continuation of the 
mame abject, under the title '' The Buttorfliee of the North Canat-a Dis- 
k i c t  of the Bombay Preaidenoy," by J. Davideon, T. R. Bell, and E. H. 
Aitken. The preeent paper ia the third oontribution to the subject, and 
ie almoet entirely based on the ohemations of Mr. T. R. D. Bell 
whioh have been p l d  a t  the disposal of the writer ; but all the infor- 
mation oonteioed in the abovecited papers regarding food-plants has 
b e  berain incorporated ae well. The objeot of the paper is b give all 
tbe  known food-plende of the batbrtliea bred by the three writers above 
mentioned in a eoml#ot form, and at  the aame time to give a revised 
liat d the b u t t d i e s  of the District of h r a .  In the first list the food- 
plenb are arranged in bottanioel order, the ode r  adopted k i n g  that of 
'' The Flora of British Indh," in eeven volumes, by Sir J. D. Hooker 
(18724897). I n  the second list the buttedie8 fonnd in the Kanara die- 
frioC are arranged in order, with the food-p1ant.a of the larva giveu where 
Lwm below eech. Very large additions have been made to the known 
faod-plank, neorly a11 of whioh have been diaoovered by Mr. Bell. I t  
3s probable that no single person has ever bred such a variety of 
Ppecies of buttedies in one tropical loc~lity as Mr. Bell has done. The 
omieaioae are very few, and theee Mr. Bell ie trying to supply. 
In the liet of the bnttedlies i t  will be notimd the A p h  concanus, 
Moore, whbh is a dry-mason form of A. lohitq Hornfield, lrnd B a d  
philoku, de Nidville, whioh Mr. Bell oonsidera to be a smell variety 
af Baoria guttotun, Bremer and Grey, caused by the larva havinq 
been starved, Lave been omitted. Their names appeared on pp. 386, 
n. 119, end 47, n. 207 of the aecond paper cited above ; while N d u h  
+mbeo&aq Wood-* and de Nidville, and N. aha& Horn- 
W; w r e i ,  Watson, and E. ceylowica, Moore; Notooyptu 
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feinthamelii, Boisduval, and N. restlicta, Moore, Lave been united, as 
these pairs of names are considered by the writer to represent but a 
single species in each instance. A considerable number of species of 
bntterflies new to the lists have been added, bringiug up the list from 
288 (which includes the five species mentioned above as now omitted) 
to 245 species o c c u ~ ~ i n g  in the Knnara district. The nomenclature 
has been broagl~t up to date, the reasous for changing the published 
names being given in all cases. The importance of t l ~ e  Lista of Food- 
plsnta here presented need hardly be poiuted out. No species of bntter- 
fly can be said to be known otherwise than supel%cially by a study of 
its perfect or imsgo form nlone ; mnch more thnn this is wanted ; i ts  
egg, larva in all stagcs, aud pupa, sl~ould be stndied, described, and if 
possible compared with tho transformations of the allied species a t  
all stages. In India, and probably in all  tropical countries, seasonal 
dimorphism occurs to a very great and often unexpected extent, and this 
phenomenon can only be worked out fully by extensive breeding ex- 
perimenta a t  all seasons of the year, but more especially a t  the changes 
of the seasone, from dry to wet and from wet to dry. The lists heregiven 
will be of use not only to the student and collector of butterflies in the 
south-western littoral of India, but to students and collectors of butter- 
flies in most pnrts of Indie and to a less extent elsewhere, many of the 
species enumerated being w r y  widely spread. It will even be of value 
as regarda otlier species in the same genus or allied genern, as these 
allied speaies nnd genera mill frequently be found to feed either on the 
same or on allied plants elsewhere. For breeding purposes a knowledge 
of the food-plant of the Inrva is half the battle, given a knowledgeof that 
fact, snccess in breeding becomes almoet a certainty. It is in many cases, 
probably in most, only necessary to shut up the female of any given 
speaies of buttelfly in ne natural conditions as possible with its food- 
plant for it to lay eggs ; the rest requires only some care and nttention. 
The writere of tho series of papers on Kanarese bntterflies have mainly 
rolied on actually finding tho larvs  of the different species to breed 
them succeeefully, wLile the present writer hns been sncceesful chiefly 
in breeding from eggp laid by captured bntte14lies. To find the food- 
plant of any particular batterfly often  entail^ mnch patient watching 
of the females when ovipositing. Mr. Bell has discovered the 
transformations of several species not l~itherto described by himeelf, 
Measre. Davidson and Aitken. These new descriptions will be found 
when dealing with the bntterflies of the Kanara dietriot in the 
second list. 
- The larvs  of all the butterflies enumerated feed on vegetable food, 
except that of Bpalgia epiw, Westwood, which feeds on Ooaidw; theae 
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are white, flnf€y, onisoiform ime& commonly.fonnd on the young parts of 
many kinds of plants. They are often called "mealy-bugs" and 
"plant.lice," though the latter name is more properly applied to the 
dph*. The larvae of many kinds of butterflies will, when they cannot 
get vegetable food, eat eacli other or soft newly-formed pnpm. Mr. Bell 
hae found that the greatest cmnibals in this respect are the larvm of 
c&n Lywniddtl, and the worst amongst these again are the larvm of 
Besh ch9ysomaUt~s, Hiibner, for these will a t  limes, even when plenti- 
fnlly supplied with their proper vegetable food, eat any larvm which 
may he in a fit ~ t a t e  to be eaten, i.e,, which are either on the point of 
casting their skins, have jnst cast them, or are jnst going to pupate. The 
lycaenid larvae which are most addicted, after that of 2. chrysomallrur, to 
cannibalism, are thoee of the Amblypodia and Tajunb groups, thoae of 
Awhopala and Bapala being nearly as bad. He has known one larva of 
Tajuria n ' p ,  Fabricins, to m t  up over a dozen young ones of its own 
speciea. In Kashmir Mr. Bell bred a single imago of Hysudra selira, 
Moore, from a lame which had been reared on the d a d  leaves snd flowers 
of its food-plant, Indigofera a t rquyurea,  Hamilt. (Natural Order Legu- 
mi-), together with several newly-formed pupae of ite own species. 
The imago WAR a very fine, large specimen, so that the insect diet 
evidently agreed with the larva Mr. Bell particularly noted this fact, 
ae in all his previous experience he had been led to tlie concluaion that 
s cannibal diet was bad for the stomachs of the larvk practising the 
habit  of eating up ita fellows, as they, as a general role, have not been 
healtby, and have died befo~e pupating. The tendenoy to cannibalism 
ia not oontined to the Lycmnih, but exists also amongst the Pien'm ; tile 
Iarvm of will eat each other and any otl~er species of larva 
feeding on the same food-plant ns themselves if forced to i t  by hunger. 
Be hae seen the larvm of Appias libythea, Fabricins, and Appias taprobam, 
Moore, eat freshly-formed pnpm of their own species, ns well as 1al.v~ 
ohrrnging their ekins, and also tlie lnrsm and pnpm of Leptoeia +h&, 
Fabricias. Some of the caterpillars of the Danairtdll will, when food is 
not to be had, eat individuals of their owu species. MI-. Bell has never 
known rr larva to eat anotller larva feeding on a food-plant of a species 
different from its own, so i t  is probable that all larvso hate strongly of 
the plant they feed 011, and it is r h o  probable that cannibal larvm are 
hardly conscious that they are eating up eacli other, being only guided 
to their proper food by the seme of taste, or possibly to a less extent by 
the seme of smell. None of the larvm of the Scctyrin~, Elymniin~,  
dmathluiinas, Acrasiw, Nymphalirtdll, Libytirasinast Nenzeobiitm, Papilw- 
niw,  or Ern&, have k e n  found by Mr. Bell to eat anything but 
vegetable food. A11 rhopalooeroua larvee, however, with bnt very few 



exceptions, eat their own cast-off skins while tbede are atill &band 
moist; and the yonng larvm. on emerging from the egg will almost 
invariably under normal conditions make their firet men1 off the empty 
egg-shell. Mr. Bell notea that all the butterfiy larvm be h ~ e  bred change 
their skins fire times from the time they leave the egg b the tiree they 
turn to pupae. 

As regnrds the l a rvm of the Lyratde, whether they ere attended 
by ants or not, in may be noted that those which live in harmony 
with ants, and ere probably largely dependant on their well-being on 
ants, the presence of the particular species of ant that livee with 
any particular species of buttelfly larva often fixes the choice of tile 
butterfly laying her eggs on a prrr(icu1a.r plant or not. If the right 
plant has no ante, or the ante on that plant are not the I ight speck,  
tbe butterfly will ley no eggs on that plant. 80me larvm will oertainly 
not live wihhout the ants, and many lame are extremely nncomforbrble 
when brought up away from their hosts 01. masters. In many cases it 
is just ~1 important for breeding purposes to k m m  the right speck  d 
ante as to know the right food-plent. In Kanara thie is porticalarly XKP 

ticeable in the caees of Caetaliur on&, de Nidrille, Z&ud chysoRoaltcu, 
Hiibner, Aphnsus lohifa, H d e l d ,  and Calqmcilara akgmna, D m e .  
C. anauda is " protected " by anta of the i~enne Crmrp~togarter. Om me 
occasion Mr. Bell was oollecting larvm at Katgal, and the ante wm 
principally on Ziayphw rugosa, Lamk. (Natural Odw Bhmrwae) b d  were 
also 8 warming all over six or seven specie6 of different t~sea a1 1 round, and 
ou all of them trees there were larvm of 0. ananda covered with aPfr 
and eating the leaves d the trees in all cases. Since then Ma. Bell 
has noficed the larva of 0. ason& eating the leaves of maay differeat 
plants and always in company with the ssme species of enta With 
regard to the Zesius, ApRnainre and Catap~cilma m e n t i d  above, the female 
butterflies firat look for the right speaies of ants, and the speciea 01 foodc 
plant seems to be quite a secondary consideration, at  any rrrfe b a coa* 
aidelable extent. The larvro of Zesitur may be found on very nearly an$ 
plant thaf hnrbours the large red ant, CEqhylla mar.agdina, Fabriciw, 

much so thak Mr. Bell hw often bad a strong snspioion t h d  the 
butterfly larvm will occasionally eat the ant larvm, althonglr he 11ae no6 
~c tud ly  men them do so. The larva of this butterfly fmds on maup 
epecietl of plauta not recorded in the lists, as Mr. Bell made no particulee 
note of them, all these plants being af€ected hy the large red nnb. 
The larvm of Aphi~arue and Catapocitma are only found on pled8 
&cted by anta of the genne a r d g a s t m .  8. regerda tbe fo- 

of buttedim named above, the lrrvcs ara adben f d  in.& 
ante' neate, d their p a p  alao, but not bvmbblg: 
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Mr. Bell hae furnished me with the following detailed informetion' 
on the subjeot of lycrenid bntbrfiies and ants :- 

1. Nsopithewpu ~almora, Butler. The 1e1.w bat not the pupa ie 
rometimee attended by anta, generally by a epeoiee of Pheidnb. 

2. Cyaniris puspa, Horafield. Tlie larva ie always attended by 
ants of the genne Ormaslogarter, but will live oomfartably witl~ont 

them ; the pnpa is not generally nttended. 
3. Lyrnraesther ernduo, Goda1.t. The larvm, which are gregarious, 

always attended by the common and large fierce red ant, CEoophylla 
maragdina, Fshioine. 

4. h i d e s  bochus, Cramer. The larvae are sometinee attended 
by anto of the genus Crsntaslogauter. 

5. Lampides aleno, Cramer. Sometimes attended by ante. 
6. Ewchryqr pandava, Horsfield. Lnrva attended by a s h  

generally. 
7. Oautalitre anan&, de Nic6ville. Larva and pnpa always 

strongly attended by slits of t l ~ e  genus Uremaelogacter, and will not 
live well without them. 

8.. PoZyommatur lnnlicare, Linnmus. Larva aometimea attended 
by anfa of the genns Cran,actogaeter. 

9. BurernIra paercetorum, Moore. The imngo may often be seen 
settled on branches of trees and bashes swarming with anta of the 
genus Oremartogaster, and k i n g  caressed by them ; the larva is attended 
by the same ante. 

10. Thadrrka muliica~dafa, Moore. The larvm and p u p  are 
pgprione, and are aometimea attended by ants of the genus Ormsto. 
gcuter, and by Zcophylla snraragdinca, Fabricins. 

11. Awhopala emtaurue, Fabrioins. Both larva and papa am 
always attended by 03cophylla emaragdina, Fabriciue. 

12. AwkopaZa amantat, Hewiteon. Both larva and pupa are 
&*ye attended by U3uphylla oaaaragdiiia, Fabricine. 

13. Anhopah canaraica, bfoore. Larva and pnpa alw~yta attended 
by Q#copAylla umaragdhq F~bricins, or by a small b l ~ k i s h  ant. 

14 Aw7ropala bazalw, HewiCeon. Larva and pnpa niwape 
attended by anta of tbe genae Owmaotogorter. 

15. Ourstis thetiu, Drury. Mr. Bell h e  found hundreds &.the 
larvae of this species, bat not one was attended by ante. No dmbt t b  

b 4  bottlebrush" ertrnsible proeessee with wllich the larva 
furnished are rroed to drive away ante ae well ae ichnenmons. 

16. h i m  chtyuomalltu, Hitbner. The larva is always a t w e d  
by GYcophyUa omamgdina, Fabricius, and will not live well . withoat 
them. 



17. Aphmlu vrtlcanur, Fabricins. Lwva and pupa always 
. attended by ants of the genus Cvmastogaste.. 

18. Aphwua lohita, Horsfield. Larva and pupa sometimes attended 
by CEcophylla mtarngdina, Fabricins, and always by ante of the genue 
Cremastogaster. 

19. Tajuria indrn, Moore. Larva always nttended by ante, but 
not to a ~ery'great extent. 

20. Tajuria cilptts, Fabricins. The larva is rarely attended by 
ants, although the female butterfly always lays her eggs on planta 
which are frequented by ants of the genus Crenzastogoste*. 

21. Oatap~cilrita elegans, Dmce. Tlie larva and DuFa*nre nlwaye 
at,tended by swarms of ants of the genus Ormurstogasler, in fact they 
are found both in the permanent nests of those ants, and in small 
tempora1.y nests formed by tlrem on the b~nnche~,  wl~ich latter are 
genernlly made to shelter scale insects. 

22. Deudorix epijarbns, Moore. The larva is sometimes attended 
by ants of the genns Oremastogaster. 

23. Zinncrpcr todarn, Moore. Larva rlwaya nttended by (Empkylla 
snlaragdina, Fnbrioius, or ants of the genns Cremn~ognster, and lives 
badly withont them. 

24. Rapala sclaietacea, Moore. The larva is desultorily attended 
by nnts of tho genns Cremastogaster. 

25. Bapnla tankann, Moore. Larva ~ l w a j s  attended by (Ecophylla 
smaragdina, Fnbricius. 

26. Virachohola isocrates, Fablioius. Ants are sometimes found in 
the fruits thnt contain lai-vm of this battel.fly, but do not seem to actually 
ntbnd them. 

27. Viraclrola perse, Hewitson. The eame remarks apply to t h h  
~pecies as to the last. 

In many instances i t  will be found that the names of the plante 
given in the two lists below differ in spelling from that given in the 
two previously published papers on Kanareae butbrfiies. In the present 
pnper all the names have been uarefully revised, and the spelling herein 
given should be followed. I t  wae not thought necessary also to drew 
particular attention to these variant%, or to those m e s  in wl~ioh the 
names of the butte~flioa were also inoorrectly spelt. 

At the end of Parts I and I1 will be found lists of the food- 
plants, and the butterflies whose larvm feed on them, of a few 
butterflies discovered by Mr. Bell in the Western Eimalayaa and 
Kashmir. 
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PART I. 

A List of the Food-pla~tte arranged i r b  the order of " The Flora of 
BritMh India " on which the l a r w  of the BtrtferJlies of the Kanara District 
fed.  

Order IV. ANONACEB. 
1. UNONA DISCOLOB, Vahl. 
Papilio agarnennlota, Linamus. 

2. UNONA LAWII, Hook. f. ~ n d  T. 
Papilio eu~ypylus jn~o?z, Enper. 
Fapilio antiphates alcihiades, Fabricius. 

3. POLYALTH~A LONGlFOLrA, Bent,h. and H. f.* Tho 'dobdar,' or 
' a~oka.' 

Pnpilio agnnzemnon, Linnmus. 

4.. ANOXA SQUAXOSA, Linn. Thc cu~t~i~( l -npp1~.  
Viraelmla peree, Hewitson. 
Papilii, agamemnon, Linnaens. 

5. ANON& BETICULATA, Linn. 
Papilio agamemnon, Linnaeus. 

6. SACCOPETALUM TOMINTOSUM, Hook, f. and T. 
Uharares imna, Bntler. 
Papilio agarnsmncna, Linnoens. 
Papilio eurypylue jason, Esper . 
Papilio nomifur, Esper. 

Order XI. CAPPARIDEB. 
7. CBATEVA BCL[OIOSA, Forat. 
Lsptoeicr aiphia, Fabricius. 
Heb& australis, Butler. 
A H  libythea, Fabricins. 
Appias taprobana, Moore. 

8, CADABA INDICA, Lamk. 
Teraaolus drida, Boisdnvel. 

In the Bret Kanara paper (p. 269, n. 61) this plant i s  given under i ts  
v o n y m i o  name ChcaZtezM [mote Guatteria] long(fotiu, Wall. 

J. 11. 95 
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9. CAPPARIB HIIYNEANA, Wall. The plants oE this genus are gene- 
rally known as ' capers.' 

Lepdosia ziphia, Fabricine. 
Hebornoia australis, Bntler. 
Nepheronia pingma, Moore. 
Nepheronin hippia, Fabriaius. 
Appias wardii, Moore. 
Huphina remba, Aidore. 

10. CAPPARIB DIVARICATA, Lamk. 
BelenoM msentina, Cramer. 

31. CAPPAEI~ MOONII, Wight. 
H~bomoia auutralia, Butler. 

12. CAPPAEI~ SEPIARIA, Linn. 
Leptosia ziphia, Fabricius. 
I'eracoltre eucharis, Fablicius. 
Ixias pyrene, Linnmns. 
Ixias marianne, Cramer. 
Eebonmia australis, Butler. 
Hu1.17~ina nerissa, Fab~icius. 

13. CAPPABIB HOBBIDA, Linn. f. 
Leptosia xiphia, Fabricins. 
Nqhronia hippia, Fabricius. 
Appias libythea, Fabricins. 
Haphina nerissa, Fabricius. 

14. ? CAPPARIS TENEBA, DRIZ 
P9ioiael.M sita, Felder. 

Order XIIT. VIOLBCEX. 

15. ALSODEIA ZEYLANICA, Thwaiteu. 
Atella alcippe, Cramer. 

Older XlV. BIXINER. ' . 

16. FLACOURTIA MONTANA, Gmh. 
Cfipha placicta, Moore. 
Atella phalantha, Drui-y. 

17. HYDNOCARPUS W i a r i ~ ~ r y ~ ,  Blume. 
Ciq~hochrocl Ihais, Fabricins. 
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Order XIX. PORTULAOEB. 

18. PORTULACA OLEUACIA, Lil l~.  
Hypolimnas bolina, Linneans. 
Hypolimnas rnisipptiu, Linneane. 

Order XXV. DIPTEROCARPEB;. 

19. HOPEA WIGHTIAFA, W811. 
Awhqpalo cantaurue, Fabricins. 
Awlropala awntea, Hewitaon. 
Awhopala canoraieo, Moore. 
Awhopala b a ~ z t ~ ,  Hewitson. 
&atIw'nda a m ,  Fabricins. 

Order XXVI. MALVACEb. 

20. T ~ r s ~ r e l a  L ~ M P A ~ ,  Dale. and Gtibs. 
Nsptw kallaura, Moore. 
N q t b  jaunbah, Moore. 

21. KYDIA CALYCINA, Roxb. 
Neptie jumbah, Moore. 

2'2. BOMBAX MALABARICUY, DC. 
N~pti8jumbah, Moore. 

Order XXVII. STERCULIACEB 
23. HELICTEREB IBORA, Lmn. 
Nsptw jumbah, Moore. 
C a p r m  raneonnetii, Felder. 

24. WALTHERIA ISDICA, Linn. 
Ee.pria galba, Fabricine. 

Order XXVIII. TILIBCEBE. 

25. Gaswu bf~c~ocos, Linn. 
Nspfie jmbah,  Moore. 
CIohdmia W a r <  Moore. 

26. Garw~r sp. 
Ohmrss athcrmas, Dmry. 
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Order XXXIII. RUTACEB. 

27. HUTA GRAVEOLENS, Linn., var. A N G U ~ ~ ~ O L I A ,  Pem. The me. 
Pnp'lio dentoleus, Linnmns. 

28. EVODIA R~XBUBGEIANA,  Benth; 
Popilk denrolion liornedon, Moore. 
Papilio paris tarnilatla, Moore. 

29. !&ANTHOXYLGM RHETSA, DC. 
Papilio polytes, Linnmns. 
Papilio helenus dakela, Hampson. 
Papilw buddha, Westwood. 

30. ACRONYCHIA LAUBIPOLIA, Blnme. 
Papilio demolion liornech, Moore. 

31. GLYCOSMIS PENTAPEYLU,  Cornea. 
Neopitirecqps ealmcna, Butler. 
Papilw dea~oteus, Linnmne. 
Papilio plytes ,  Linnmas. 
Papilio helentu dakeha, Hampson. 
Pap'lio ab+isa, Kirby. 

32, M U R ~ A Y A  K ~ N I ~ I I ,  Spreng. 
Papilio d e m o k ,  Linnaans. 

33. PARAMIGNYA MONOPHYLLA, Wight. 
Pupilio plymnestos, Cramer. 

34; ATALANTIA MONOPHFLLA,  Correa. The wild lime. 
Papilio polymnestor, Cr amer. 

35. CITRUS M E D I C A ,  Linn. The sour lime or citron or lemon or 
sweet lime. 

Chikrdea laiw, Cramer. 
Pap'lw polytes, Linnmns. 
Pap'lw h e h w  clakeha, Hampqon. 

36. C l~sue  DECUMANA,  Linn. The pomelo ot shaddock. 
Papilio den toh ,  Linnmns. 
Yap'lw plytes, Linnaaas. 
Papilio Aelenus daksha, Hampson. 



37. &OLB MABMBLOR, Coma. The bael h e .  
Papilio de~11okw, Liunaene. 

Order XXXVII. MELIACEA. 
38. AGLAIA B~XBURQHIA~A,  Miq. 
Ohrrraw iqana, Bntler. 

Order XXXIX. OLACINEiE. 
39. OLAX scrNDrn8, Boxb. 
Amblypodia anita, Hewihn.  

Order XLI. CELASTRINEA. 
40. SALACIA OBLONOA, Wall. 
Bindahara mgriva, Horsfield. 

Order XLII. RHAMNEB. 
41. ZIZYPEU~ JUJUBA, Lamk. Tlre ' baer' tree or ' ju jnb '  tree. 
Neptie jumbah, Moore. 
Tanlcus theqlrraetue, Fabricine. 
Uasta lius rm'mon, Febricina. 
Oaatalius ananda, de NicBville. 
Oastalius d h h ,  Doubleday and Hewitsou. 
Aphnma vubconur, Babricine. 

42. ZIZYPEU~ XYLOPYBU~, Willd. 
Neptid jumkh, Moore. 
Cartalius ananda, de Nidville. 
aaetaliw et hion, Doubledey and Hew ikon. 
Rapah varunu, Hornfield. 

W. Zrzr~ans suaos~, Lamk. 
N y t t  jumbah, Moore. 
Castalius ananda, de Nidville. 
Castalius decidia, Hewiteon. 
Aphnslsue vrrlcanus, Fabricias. 
Aphnanur lohik, HorsEslb. 
Bapah varuna, Horstidd. 
Rapla  melamput, Cramer. 

Order XWV. GAPINDAUEB. 
44. ALLOPHYLUB COBBE, Blll~lxe. 

Odontoptilum angulata, Felder. 



45. . SCHLEICH~~BA TIIJUU~, Willd. 
Catochrysope strabo, Fabricins. 
Ratlrinda amm, Fabricins. 

Order XLVI. A W b W W E d t .  
46. MANGIYERA INDICA, Linn. The maoepe. 
Etrthalia galuda, Moore. 

47. ANACARDIUM OCCIDENTALE, Linn. TbO ~08h0~~116. 
Eulhalia gnrudn, Moore. 

48. BUCHANANIA LATI~OLIA, b r b .  
Lycasueethes l y e ~ ~ i n a ,  Felder. 

Order XLIX. CONNARACEb. 
49. WUREA BANTALOIDIS, W. and A. 
C h a r m  wardii, Moore. 

50. CONNABUB RITCHIEI, Hook. f .  
Deudak  epijarbar, Moore. 

Order L. LEGUMINOSB. 
51. MILLOTTIA HACEMOYA, Benth. 
Neplie ju&h, Moore. 
Hamra chabrona, Plote. 

52. SESBANIA ACULEATA, Pel's. 
Ta~ccrrs telioanue, Lang, in Bombay. 
T& hecabe, Linnmn~. 

53. ZORNIA DIPBYLLA, Pel*. A vetch-like pleilt. 
Vaneeea cardui, Linnmns. 
Plebducr trochiltrs, Freyer. 
ZCera lysimma, Hiibner. 
Zima otie, Fabricins. 

541. O U Q ~ ~ N I A  DALBERQIOlDK8, Beuth. 
Uatochymps etrabo, Fabricina. 
Euchyqa  cn+a, Fabricins. 
Tarnoua t s l icaw,  h g .  
CUT& bulb, Doubleday and Hewitmil. 
& p l a  mslamp,  Cramer. 



55. Assus PRECATOEIU~, Linn. 
Lampideu c a h ,  Cramer. . 
aurdir thetw, D-. 

56. B ~ E A  ~ N D O B A ,  Roxb. Bahn-l teak. 
Jam* bochw, Cramer. 
Polyommatus bodiow, Linnmoe. 

58. CYLI~TA SCARIOSA, Bit: 
Cyanirit p u p ,  Hornfield. 
Eoersr argiadss, Pallae. 
Catochysop8 ulrabo, Febriaine. 
Euchfy8op8 cnejirs, Fabricine. 

59. DALBEBQIA LATIFOLIA, Roxb. Bl~akwood 01. r o ~ e w d  tree. 
Nqt i8  oiroja, Moore. 
Neptw jumbah, Moore. 
T~pena t htuaitesi, Moore. 

61. DALBEBQIA CONFERTIFLOH.4, B~lltb. 
Neptie kallnura, Moore. 

62. DALBERGIA TAMARlNDIFCll.lA, b x b .  
Il'apena f8tunit&, Moore. 

63. DALBEBOIA VOLUBILIS, Roxb. 
Xeptie ciraja, Moore.' 
l'apena thtcaitei, Moore. 

64. Poso~vrra GLABRA, Vent. 
Jamidea bochrts, Cramer. 
LampPdeu cekno, Cramer. 
Ciiretie thehi, Drnry. 
Haaorn (Parata) alea-ie, Frrblioius. 

In the meoond Kancua paper (p. 261, n. 41) Dnlbergia r d m o e a  appeere m'a food- 
plant of N. c.irqja, Moore, but this is s wrong identification iat Balbergia wlitbilis. 
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66. DEURIS s c m ~ l s ,  Benth. 
H i a  (Parata) but%, Aarivillim 
Tupana thwm'tesi, Moore. 

66. D ~ a s r e  U L I ~ ~ O M ,  Benth. 
Hasora badra, Moore. 

67. Deau~s HEYBEANA, Benth. 
Curetie thstw, Dmrg. 
Hamra (Parata) butleri, Anrivl3liue. 

68. CESALPINIA YIYOBOIDEB, Lam. ' 

Neptb (Rahinda) hordonia, Stoll. 
Charaaes athamns, Drury. 

69. POIHCIANA REGIA, Bojer. The gold-rnohall tree. 
Charrrzc~ athamar, h r y .  
Teriar dhstana, Wallaoe. 

70. WAGATEA SPICATA, D ~ z .  
Nepti8 kallaura, Moore. 
Neptw jurnbah, Moore. 
Churarsr wardii, Moore. 
C ? m w a  fabiw, Fabriciaa 
Lycmae8thes emolus, Godart. 
Lycasnesthea lycanrina, Felder. 
Nacaduba atrafa, Horsfield. 
E t r c h y q  pondava, Hornfield. 
Curetw thstw, Dmry. 
Aphna~ue loRita, Horafield. 
Rapaka lankatur, Moore. 
Terias silhetana, Wallace. 

71. CASSIA FISTULA, Lim. Indian Labnrnnm. 
Oatopeilia wocale, Cmmer. 

72. CASSIA WCIDENTALIB, LiIlll. 
Oatopdia pyrantlre, Linnme. 
Teriae hembe, Linnaeae. 

73. Crsexr TORI, Linn. 
Terias kcabe, Linn~ene, 
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74. CAMKA SlAMEA, Lam. 
Uatqdicl urocal, Cramer. 

76. C ~ s s u  PUMILA, Lam. 
Terias Zibythea, Fabricins. 

77. SABACA IWDICA, Linn. 
Lycawsthe~ emobrs, Godn~.t. 
Lampider cekao, Cmmer. 
Clrel-ifm jnfrn, Bnt.ler. 

78. T A Y A R ~ N D U ~  IaDIcA, Lina. The tamarind. 
Chrnzes fabius, fabric in^. 
Viraehola isocrates, Fabricinu. 

79. XYLIA DOLABRIYORMIS, Benth. The P e p  iron-wood. 
Neptw jtrmbak, Moore. 
Cyanirio p q a ,  Horsfield. 
Jamidea bocklrs, Cramer. 
Euchywp pandava, Horefield. 
Amhop& centaurus, Fabricins. 
Aw&qdla amantsa, Hewitson. 
Curetia thetw, Dmry. 
Zmiw cR ymmallus, Hiibner. 
Aphmmu lohita, Horsfield. 
Oherilra jaffa, Butler. 
Rapah m m ,  Horsfield. 
Cotudenia indrani, Moore. 

80. ACACIA INTSXA, Willd. 
Neptis (Bahinda) hordonicr, Stoll. Form of lnrvn with short proaeases. 
Nocaduba noreia, Pelder. 
8urBtuEt.a quetoetmm, Moore. 
Zinaqpcr todara, Moore. 

81. ACACIA INTEIA, var. CRSIA, W. and A. 
Ncrecrdda uoreia, Felder. 
Z i w  todara, Moore. 
Ria* ~hintacea, Moore. 
Rupala l a n k ,  Moore. 

J. 11. 26 
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82. ACACIA PEHNATA, Willd. 
Neptie (Rahinda) hrdonk, Stoll. Form of larva with long proceeree. 
Charaaw atlrams, Dmry. 
Nacuduba ~w~Bia ,  Felder. 
Burendra quercetoruna, Moore. 
ZCacrpa todaw, Moore. 
Rapaka crohistacea, Moore. 
R a p l a  lankana, Moore. 

83. ALBIZZU LEBBEK, Benti~. 
Neptis viraja, Moore. 
Charmecr athamas, Drnry. 

a. Genus and Specie8 unknown. 
ATeptis wrmona, Moore. 

Order LIII.  CRASSULACEA. 

85. B R Y O P H Y L L U ~ ~  C A L Y C I N U M ,  Snlisb. 
Talicada nyseus, GuBrin. . 

Order LVII I .  COMBRETACEB. 

86. T E B M I N A L I A  BELLERICA,  Roxb. 
Bailamia exckmationis, Fabricius. 
Gupitha punreen, Moore. 

87. T E R M I N A L I A  MY ENTOSA,  Bedd. 
Awhopala cmtatcrus, Fabliciu~. 
Zesiur ch ycromallue, Hubner. 
Catnpcilma ekgans, Drnce. 

88. TBBMINALIA PANICULATA,  Rotll. 
l$cmsesthes smolu~, Godart. 
Oastalizcr ananda, de NicBville. 
Arrhqala centauw, Fabrioins. 
Awhupala amantecr, Hewitso~i. 
Arrhupala bamlucr, Hewitson. 
&us chy~onaa2lus, Hiibner. 
Ap?~nxucr lohita, Horsfield. 
Catapa?cilma ekgans, Dmco. 
C!cptha purreea, Moore. 
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89. COMBBBTUM OVALIPOLIUMl, Roxb. 
Cupitha purrem, M&. 

90. COYBBETUM EXTEIBUM, Roxb. 
Lycawthes m l w ,  Mart .  
Ianens fsrguumii, de Niodville. 
Balm& esna, Moore. 
Badcrmia eaxhmabiomie, Febrioias. 

91. QUISQUALI~ INDICA, Linn. 
Riapala schistacea, Moore. 
&pu& va*urwr, Horefield. 

Order LIX. MYRTACEBI, 

92. P~IDIUM GUYAVA, Linn. The guava. 
Z&us chyoomaZlus, Hiibner. 
Aph- lohita, Horefield. 

93. EUGENIA ZEYWNICA, Wight. 
Rathitlda amor, Fabricins. 

94. CABBYA ABBOBBA, h x b .  
Euthalia (Oynitia) kpidea, Bntlcr. 
&thin& omor, Fabrioias. 

Order LX. MELASTOMACEA. 

95. MELASTOMA MALABATHRICUY, Linn. 
Eufha2ia (Oynitia) lepidea, Butler. 

Order LXI. LYTHRACEA. 

96. ~ O E B ~ T B ~ E M I A  LANCEOLATA, Wall. 
Aw;hqpala centaurus, Fabricins. 
Arrhapukr omantw, Hewitaon. 
A p h w  bhita, Horefield. 
O-ma ekgans, Drnoe. 

97. P U N I ~ A  GEANATUY, Linn. The pomegranate. 
Yitochoh isoorateo, Fabrioha. 
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Order LXIV. PASSIFLOREB. 

98. MODECCA PALMATA, Lam. The wild passion-flower. 
Tslchinia  viol^, Fabriciue. 
UethosM mahratta, Moore. 
Cynthio salomo, de Nidville. 

Order LXV. CUCURBITACEB. 

09. ZEHNEBU UMBBLLATA, Thwaibs. 
Parlhenas virens, Moore. 

Order LXXI. ARALIACEA. 

100. HEPTAPLRUBUM v~ao~osuu ,  seem. h~ ivy-like creeper. 
Iemene goniata, Moore. 

Order LXXV. RUB1 ACE&. 

101. ADINA COXDIBOLIA, Hook. f. 
Athyma sehwwphora, Kollar. 

102. STEPHEGYNE PABVIPOLIA, K0rhh. 
h e n i t i s  (Moduaa) porn's, Cramer. 

108. WLNDLANDIA EXSLBTA, DC. 
Limenitis (Moduza) pmh, Cramer. 
Athysa inara, Doubleday and Hewitson. 

10h MU~SENDA FBONDOSA, Lion. 
f i i ~ i l i s  (Modlraa) pro&, Cramer. 
Athymo baara, Doubleday and Hewiteon. 

1%. RAND~A ULIolNOSA, DC. 
Virachola h a t e s ,  Fabricins. 
Vi7acbhola perse, Eewit son. 

106. RANDIA DUMETOBUM, Lamk. 
Virorchokr perse, Hewitson. 

107. Ixou  COCCINEA, Linn. 
Ruthiirda amor, Fabriciue. 
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Order LXXVIII. COMPOSITA. 

108. BLUMEA sp. A kind of thistle. 
V a w a  cardui, Linnaans. 

Order LXXXVIII. MYRSINEA. 

l(i9. EMB~LIA BOBUBTA, &lb. 
Abieora fraterna, Mooro. 
N d u k  atrata, Hodeld.  

110. ARDISIA HUMILI~,  Vahl. 
A k a  f r a t m ,  Moore. 
Nacclduba atrata, Horsfield. 

Order XC. EBENACEB. 
111. Dros~~sos  HBLANOXYLOPI, b x b .  Ebony. 
S y m p W a  nab, Fowter. 
Euthalia (DopMa) ladabilia, Swinhoe. 

lP2. D loe~~soe  CANDOLLEANA, Wigl~t. Ebony. 
Edhalia (Dophla) laudubilis, Swinhoe. 

Order XCII. OLEACEB. 

113. L~HOCISBA YALABABMA, W& 
Athyma ranga, Moore. 

114, OLM DIOlCA, Rox~.  
AtRyma ranga, Moore. 

Order XCnI. SALVADORACEAG. 
115. SALVADOBA PEBBICA, Linn. 
Teracolur amah, Fabricins. 

Order XCIV. APOCYNACEB. 

116. HOLABBHE~A AW~TBENTBBICA, Wall. 
Buplm (Urmtia) core, Cramer. 

117. NBRIUM ODOROH, &land. The oleander. 
Euplara (Crastia) core, Cramer. 
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118. A~ANOBMA CYMOSA, G. Don. 
Ilestia mlabariea, Moore. 

119. ICENOCARPU~ FRUTBBCENB, Br. 
EupZasa (Urastia) cure, Cramer. 
E q k a  (Narmada) coreta, Cloda1.t. 

Order XCV. ASCLEPIADEB. 

120. CRYPTOLEPIS BUCHANANI, lbem. and Sch. 
Danai8 (Parantica) aglea, Cramer. 

121. CALOTROPIB G I G ~ T E A ,  Br. The ' Madar.' 
Danais ( Limncur) c h y t i p p ,  Linumm 

122. A S C L ~ P I A ~  CUB~~BAVICA, b. 
Danaw (Limnas) clyrippus, Linnmus. 

123. TYLOPHORA TENUIB, Blnme. 
Danais (Paronhicr) aglea, Cramer. 

1%. DEB~EA ~ O L U B I L I S ,  Benth. Wax plant. 
Danaie (Titumala) Zimniace, Cramer. 
&maw (Z%mrnala) septetahionis, Batler. 

145. Genne and Bpecies unknown. 
Darwris (Saldura) ylaippus, Linnmne. 

Order C. BORAGINEA, 

136. HELIOTBOPIUY BTBIGOSUM, Willd. 
Plebeius t r  ochilw, Freyer. 

Order CI. CONVOLVULACEiE. 

127. A~QYREIA SPECIOSA, Sweet. 
Z& chryeonzdlue, Hubner. 

Order CIX. ACBNTHACEB. 

129. NBLSONU CAMPE8TRIS, Br. 
Pr& letnorob, IAinnmu. 
Zima gdkq Trimen. 



130. HYQBOPHILA BPIHOBA, T. Andem. 
Pr& ahnana, Linnmne. 
Predr lmmiaa, Ibnarsne. 
Precb hierta, .Fabricitte. 
Preciu diCyia, Linnms. 
Precis atlites, Lionreus. 

131. DEDALACANTRU~ RO~EUB, T. Anders. 
Celasnmhintu ihwcera, Kollar. 

132. STROBILANTHEB CALCOSUB, Nees. 
Precis iphita, Cmmer. 
Preeie lmonicrs, Liuosene. 
KaUima lror~fiMii, Kollar. 
Uelmwwhinus anabareeea, Moore. 
Cehwwhinue fnuccr, Bempsou. 

133. BLEPHARIB ABPERRIMA, Neea. 
8arangesa p d r a ,  Moore. 

134. BARLBR~A PBIONITIB, Li~rn. 
Precis honias, Linnaens. 

135. BARLEB~A sp. 
Precie hierta, Fabrioins. 
Precis atlitea, Linnseus. 

136. EBANTHEMUM MALABARICUM, Cirri-ke. 
KaUima lor@etdii, Kollar. 
Doleeehallia plibete, Cramer. 

137. EUANTEE~~UH Sp. 
Celas~mrrRinwr leuwcera, Kollar. 

138. Qenns and Species unknown. 
Sarangesa daaacmhara, Moore. 

Order 0 x 1 .  VERBENACEIZE. 

139. ? LIPPIA NODIPLORA, RIcII. 
Pre& nlmana, Linneens. Mr. Bell thinks t.hio food-pltmt i n  very 

doubtful for P. a k w .  
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Order CXVI. AXARANTACEb. 

141. CYATEULA PaosruATA, Blnme. 
Colader&a dun, Fabricine. 

142. ACHYRANTHES ASPE~A,  Linn. 
ColadenM dun, Fabricine. 
Surangeea h h a r a ,  Moore. 

143. ACEY~UNTHES BIDEKTATA, Blnme. 
Coladet~M dan, Fabriciua. 

Order CXXIII. ARISTOLOCHLACE&. 

144. ABI~TOLOCHIA BRACTEATA, Ref% 
Papilw aristoloclth, Fabrioins. 

145. A R I ~ T ~ L ~ ~ H ~ A  INDICA, Linn. 
Troides minos, Cmmer. 
Papilio hector, Linmne. 
Papilio oristobehide, Fabricins. 

Order CXXVIII. LAURINEB. 

146. C I X N A M O ~ U ~  ZEYLANICUM, Breyn. The wild cinnamon. 
CImitra jaffra, Butler. 
PayiZio sa+ teredon, Felder. 
Papilio alytiu, Linnaene. 

147. ALBEODAPHNE SEMECABPIPOLIA, Nees. 
Papilw mrpedon teredon, Felder. 
Papilio abrioa, Kirby. 
Pop'lw clytM, Linnsns. 

148. LITSEA TOMENTOSA, Herb. 
Papilio clytia, Linnsene. 

149. LITBEA BEBIFEBA, Pel%. 
Pupilio uaqdon twedon, Felder. 
Papilio clytin, Linnena. 



Order CXXXII. LORANTHACEIE. 

150. LORANTHUS WALLICHIANUS, Schultz. A11 the plants of tliis 
Natural 01.iier are often cnlled ' Mistletoe' from $he resornblaw they 
benr to the European plaot of that name. 

Tajirria oilpru, Fabricinn. 

151. LORANTHUS SCURRULA, Linn. 
Euthalia garida, Moore. 
Euthalin lubentina, Cramer. 
Oamena deva, Moore. 
Creo9a ckobie, Cfodn1.t. 
Tnjttsia ciptts, Fabricins. 
Ops a~elastigma, do Nic6ville. 

152. LORANTHUS TOMENTOSUS, Hoyne. 
Cantenn dew, Moore. 
Ops melacrtigma, de Nict5ville. 

153. LORANTHUS LONQIFLOKL'S, Drs~.otifis. 
Casfaliice ctncrtida, de NicBville. 
Zesius chrysort~alltrs, Hiibner. 
l'ajuria cippuu, Fcrbricitis. 
hthirrtla anror, Fabiicius. 
Del ia  eucharis, Drnry. 

154. LORANTHUS ELARTTCL'S, Desi.ou8~. 
Creorr ckobis, Godart. 
Tnjuria indra, Moore. 
Tojrrria cipprc~, Fabricius. 

Order CXXXV. RUPHORBIACEB. 

155. ( ~ L O C E I D ~ O N  LANCEOGARIUM, h l z .  
Athymn perirts, Linomns. 

158.  LOCHI ID ION ZEYLANICWM, A. JOBS. 
Athymn inara, Doubleday nnd Hewitson. 

157. GLOCH~EION ver.oTracM, Wight. 
Athyma yerius, Linnmos. 
Athyma inaro, Doubleday aud Hemitson. 

158. H s ~ r c r c ~ r n  VENUSTA, Tl~maiten. 
Appia~ albina, Boisdavnl. 

J. 11. 27 
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159. CROTON BP. 
Bathinda arnor, Fabricine. 

160. TREFIA NUDIFLORA, Linn. 
Thaduka multicaurtata, Moore. 

16 1. MILLOTUS PBILI PPINENSIS, Muell. 
Coladania indrani, Moore. 

162. TRAOIA INVOLUCRATA, Linn. 
Ergolis taprobaiin, Westwood. 
Ergolio crriad~le, Linnreus. 

163. TRAQIA I N ~ O L U C R A T A ,  m r .  cAssAnrNA, Linn. 
Ergolis tapobaaa, Westwood. 
Ergolis ariadne, Linwns. 
ByLlia ilithyia, Drnry, in Khandeisl~ nnd t l~c  Deccnn i l l  tho Bombny 

Prcqideucay 

Order CXXXVI. URTICACRIE. 

164. CELTIS TITBANDW, Roxb. 
Apatrtra (&ham) camiba, Mooro. 
Iibythea rcrma, Moore. 

165. TREHA ORIENTALIS, Blume. 
Earipus m ' l~a i l i s ,  Westwood. 
Neptie kallaura, Moo~se. 
N q t k  jumbah, Moore. 

166. STRRB~.US ASPER, h~1'. 

Elcplascr (Crastia) core, Crrmer. 
Eliphcr (Pa&nma) kollari, Felder. 

167. FICUS BENGALENSIS, Linn. The banyan or ' bhol.' tree. 
E u p l ~ a  ( U~mtia) core, C t'nmer. 
CYrestis th?yodnn~aa, Boi~durnl. 
Iraotn tii~~oleoir, Stoll. 

168. Frcus rsnIcA, Linn. 
Cyrestie thyohmas, Boisdurnl. 
Irnota timokon, Stoll. 
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160. FICUS BELIQIO~A, Linn. The pipal. 
Euplm (Orastia) wre, Cramer. 

170. FICUS GLOMEBATA, &xb. 
Eu@a (Crastia) wre, Cramer. 
Oyrertis t hyodatnas, Boieduval. 
Ircrota timoleon, Stoll. 

171. FLBURYA INTXRRUPTA, Gaud. A kind of netCle. 
H p l i m n o r  bolina, Linusens. 

172. ELATOSTEMA CUNEATUM, Wiglit. 
Ilypolimnae bolina, Linnsene. 

Order CXLVIII. ORCHIDEA. 

173. R a ~ ~ c a o s ~ r ~ l s  BETUBA, Blnme. 
Ohliaria othona, Hewiteon. 

174. SACCOLABIUM PAPILLOBUI, Lindl. 
CMiaria othna, Hewitson. 

Order CXLIX. SCLTAMINELE. 

175. CURCUMA AMADA, Roxb. Wild turmeric. 
Udaspa folue, Cramer. 
Nolocri~pta feisthmelii, Boisdnval. 

176. KIXPPERIA PAPDURATA, R0.b. 
Lampidee elpa'#, Godart. 
Udaspes folus, Cramer. 

177. H e ~ y c e l u ~ r  CORONARIUM, Kcenig. 
Lampides el$, Godnrt. 
Udaupes foltcs, Cramer. 
Notinwjpta f&tliamelii, Boiednval. 

178. AMOMUH MICBOKrEPHANUI, Baker. 
Lampides elpie, Godart. 
U d q m ~  folus, Cramer. 
Ndooyy la feithmelii, Boisdnval. 
Sancur pulligo, Mabille. 



179. ELETTARIA CI\RDA~~OXUM, M n h .  The &mdll. 

Lampides elpis, Godart. 

Order CLIV. DIOSCOREACEB. 
. . 

le0. D ~ o s c o a e ~  PENTAPETLLA, Linn. 
Aphnclstrs lohita, Horstield. 
Lox~rra atymnrur, Cramer. 
Ta'agiades attictrs, Fabrioins. 
Tngindes obscrcr~u, Mabine. 

Order CLVI. LILIACEIE. 
181. 'SMILAX MACROPAYLLA, Roxb. 
Loxrrra atymnus, Crnmer. 
Tagiades all icrrs, Fabricins. 

Order CLXIII. PALMEIE. 
182. ARECA CATECBU, Linn. The S q i  a* W - n u t .  
Elymnias caudata, Butler. 
Oangara thyrub, Fabiicins. 
Stustun gremiuu, Fabricius. 

183. CarroVra URENS, Linn. Tlle Palmyra or fan palm. 
Elymnicrs caudade, Bnt)etl. 
Gangara Ihyrsis, Fabricins. 
Suasftu gremius, Fabricins. 

184. PEI~NIX SYLVESTRIS, Roxb. Wild dab palm. 
Ely~~inias caudata, Butler. 
Gangara thylris, Fabricius. 
Sticretue grenlius, Fabricins. 
HyarotG adrastrur, Cramer. 

185. CALAXUS ~seuno-TENUIS, Bccc. and Hook. f. b l b n  or eane. 
Elymiriae cariilattr, Bntlor. 
Qangara t hyrsie, Fablicin~. ' 
Sunstuo greiniw, Fabricine. 
Pedeetes stcbmanclata, S tandinger. 
Hyarolie adratus, Cramer. 

186. Cocoa NUCIFBRA, Linn. Coconut pdm. 
Elymnias caudcrta, Butler. 
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Uangai-a thyrsis, Fabricins. 
S t ~ s t u s  gremitrs, Fabricius. 

Order CLXXIII. GRAMINEB. 
187. OBYZA S A T I V A ,  Linn. Rice. 
Mycalesis (Orsotrimran) ~iraradittn, Aioore. 
Mycalesis (Culysisnte) visala, Moore. 
Mycaleuis ( N i s s a ~ g n )  junotria, Butler. 
Ypthima baldus, Fabricins. 
Melanitis isrnerie, Cmmer. 
Baoris (Parnara)  gzrttatas, Brumer and Grey. 
Ampittia dioscorides, Fabricins. 
Baoris (Panaara) becarli, Moore. 
BaoP.is (Chapva) strbochracen, Moore 
Baoris ( C R a p a )  indlrias, Pabricia~. 

188. ZEA MAYS,  Linn. Maize or Indian corn. 
Baorie (Purnara)  e o ~ ~ t r ~ ~ c l n ,  Herrich-Scl~iiffur. 

189. Grasses of differelit kit~ds. 
Y y c a k s i s  (Orsolrim~la) mtandata, biool c. 
Yycnlesb  (Calyuiaine) persetu, Ftrbricins. 
Yycaksis ( O a l y g i m )  visala, Moore. 
M y c d e h  (Nissaiign) ju~ionin,  13utler. 
Ypthima baldus, Fab~icins. 
Ypthima hzwbiaeri, Kirby. 
Melanitis wnlene, Cmmer. 
Metanitis vnrtr ha, Moore. 
Inmbriz salsaln, Moore. 
1hun-k (Parnara) grittatus, Brcmer nnd G1.e~. 
Baractis hariipsoni, El wes nnd Edwnrds. 

- .  Taractrocera maiilns, Hemitson. 
Alnpitf ia  dioscorides, Fabricius. 
Ai;romczchtcs indistirrcf.trs, Moore. 
PmJraoyz goltr, Moore. 
BQOFdS (Pa9vtnra) cocajtrueta, Herrich-Schiiffer. 
Baoris ( Partaura) colnca, Moo1.c. 
Bcroris (dh&rn) subochvacea, Moore. 
Barnis (Chapra) maticias, Fabricius. 

190. BAMRUSA ARUNDINACEA, Willd. Bamboo. 
Let he europa, Fabricins. 



214 L. de Ni&ville-Butterjliu of the Ka~raru District. [NO. 2, 

I~stlte drypetis, Howitson. 
rvelutiifia g~kala,~Moorc. 
Uiscoyhora lepiak, Dl oore. 
hfatupa a r k ,  Moore 
Pndrno~zn dam,  Kollar. 
Iairtbrire salanta, Moore. 
Halpe cey loaica, Moore. 
l'elicotn bambusa?, Noore. 
Uaol-is oceio, Hewiteon. 
B ~ ~ o r i s  (Par t~ara)  krr~tzarn, Jdooro 

191. BAMBUSA sp. 
Discophora i~tdica, Stnnditiger. 
Baoris ( Parnarp) p h i l i ~ i l n ,  Herrich-Sclliffel; 

192. OXYTENANTHERA MONOSTIOMA, Beddome. 
Discophora lepida, Moore. 
Padraona Java, Kollar. 
fialpe ceylonicn, Moore. 
Holpe hvtncus, d e  Nickville. 
Telicota bambtrnm, Bioore. 

193. DENDROCALAMVS sra lc~us ,  Nees. 
Disccyho~-a 1-, Moo1.e. 
Malapa aria, Moore. 
Halpe h o v e i ,  de Nickville. 
Bnoris ocein, Hewitson. 

194. O C I I L A N D R A  G.I,RIDULA, Thwaites. 
Z i p ~ t e s  snitis, Hewitson. 
Discol~hm lepaelnda, Moore. 
iUatnpa aria, Moore. 
Padroom dam, Kollar. 
Halye hyrlctctrs, de Niciville. 
Barnis oceia, Hew itson. 
Dnoris (Parszara) kuinarn, Moore. 

Plar~ls from the Western Hil~tnloyns nrrd Kncrhn~ir, faith the species of 
LutferJlies tckose lurrm feed on them. 

Order L. LEGUMINOSB. 1 
1. INDIGOPERA ATROPCRPUREA, Hamilt. 
Theclu sassa?rides, Kollatt 
Hysudra selira, Moore. 



Order LXXVIII. COMPOSITB. 

2. CARDUUS sp. 
Varie~a cnrdui, Linncens. 

Order CXXXVI. U R T I C A C E A  

3. UUTICA PARVIPIARA, R o x ~ .  
Vanessa caschmirhis, Kollnr; 

Order CXLT. SALICINE2E. 

4. SALIX TLTRASPERMA, Roxb. 
Va,gssa aanthomelas, Wiener Verzeicbniss. 

PART 11. 

A Ret-ised List of the Rutter-ies of tlre Ka,anrtc Disttict arrasgetl 
i ra  the order of Mmsrs. Davidson, Bell and Aitken's pret*iouo papers, with 
the ,iarnea of the F d - p k m t s  on zchich fhe larras feed. 

Family NYMPHALIDLE. 

Subfamily DANAINE. 

1. HESTIA MALABARICA, Moore. 
Aganosma cymoea, G. Don (Apooynaca). 

H. l ~ ~ ,  DDrnry, of the previone list, p. 239, is n species restricted 
by Dr. F. Moore ill Lep. Ind., vol. i, p. 26 ( 1890), to Borneo. I t  118s tlle 
wings muoh longer and nnmmmer nnd the colorntion much dnrker tllan 
our South Indian species. Dr. Moore (I.c., p. 18) doas not record H. nzaln- 
barica from Kanara, bat it undoubtedly occurs t11el.e. Rnt be describes 
(I.c., p. 21, pl. ii, figs. 2, male; 2n, fettwk; 1, Larva; la ,  prqja) H. Icartarensis 
ns a new species from Nortli Knllara aud the South Konknll. It is a 
emaller species than H. nzatabrrricn, 4.23 to 4.75 as against 5.0 to 5.5 
inches in expanse. " T l ~ e  markings similarly disposed and slmped but 
~rnaller, being about half the size of tllose in H, c~~alabaricn." This 
latter ~ s m a r k  is an obvious exaggeration speaking oE the mnrkings as a 
whole, as can be verified by comparing 111,. .Moore's figures of the two 
~pecim in Lep. Ind. I do not think thnt H. kanareneia can be retnined 
as a species distinct from H .  malabaricn. I t s  ~mnller size is its mod 
distinctive cbrrracter. 
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2. DANAIS (&raCSca) +oLnr, Cmrnee. 
Cypto2eyis Buchanani, Roem. and ScL. (Asctepiade~). 
Tylophora tenuw, Blnme* (Asclepiadea). 

3. DANAIB (Tirumda) LIMNIACE, Cramer. 
lhrgsa votubilis, B0nth.t (Aaclepiatleai). 

4. DAKAIS (Tirumala) BBPTEBTRIOIIS, Bnt,ler. 
Dregea volubilis, Benth. (Asclel)iadem). 

Not recorded from Knnara in tlre lists, but nndonbtedly occuia in 
the district according to Mr. Bell, who snys 11e llas specimens of i t  
which agree with the typical form both in coloratiol~ and rnnl-ki~ign. 
Specimens i~~terlnediate between D. lii~~itiace, Cramer, and D. eepterl- 
trionis also occur, and for these Mr.  Aitken in tlie first. papor (p. 266) 
suggeeted in joke the name D. limnitrioi~is. Air. Frulistorfe~* lins 
probably described this form as Tirnnml~c n~elissa tlrli rirkr ruril ill Be1.1. 
Ent. Zeit.ach., rol. rliv, p. 113 (1899). , . . .  . 

5. DAXAIS (Limnas) CBRPBIPPUS, Linnrens. . . .  

Calotrorpis gigantea, Br. (Asclrpiadem). 
Asclepicis Ctrraesat,ica, Linn. (Asclepiad~m). 

6. .DANAIS (8ulatura) PLEXIPPUB, Linnsns. 
The D. gewutta, Cramel-, of the  pl.evious list, p. 240, but Linnmus' 

name undoubtedly applies to this species. It llas often been bred ill 
Kanara ; the larva feeds on an nsclepiad, wl~ich hns not been identified. 

7. EUPL~EI (Cmstia) CORE, Cran~er. 
Holarrhena aiatidysente~ica, Wall. (Apocynac~w). 
hTmiuin otlmcm, Soland. (Apcyrlacecs). 
Ichnoragprts ftatescens, Br. (Apocynacra). 
Streblus asper, Lour. ( Urticace~).  
Ficus bengalmis, Linn. (Urticacezz) . 
Ficus religiosa, Liun. (Urticacew) . 
Ficus gbnzm-ata, Roxb. (Urticace~) . , 
8. E U P L ~ A  (Pudemma) KOLLARI, Felder. 
Streblis a sp r ,  Lour. (u?'ticacr&t?). 
The larva is said to also feed '&On ~evera l  species of! Ficus." 

.. The Tylophora carnoen, Wall., of the firat pnper, p. W ,  is  a q n w p  of 
T. fenuis, Blnme. 

t The Hoya .r.irid$wn, Br., of the first pnper, p. 486, is a synonym df Dregea 
rolubilis, Beatll. 
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9. EUPL~EA (Nannacla) CORETA, Godart. 
Icltnocarpw f ~ u f e s m ,  B1: ( Apocynuca). 
LARVA. The larva is of tlie type of that of Eupba (Urartia) cure, 

Crrrmer, except that the subdorsnl tentacles are wanting 011 segment 6, 
and the two pairs on segmenta 3 and 4 nre considerably longer. Tlie 
lread is round, smootli, shiny a ~ i d  black, wit11 a narrow white band round 
tlie margill over the vertex, and a similnr batid down each side of tlie 
clypeue meeting nt the apex of the clypens ; tLe lnbnm is white. Tlie 
snrfrrce of the body is smooth and rather g~wrrsy looking. The spiiwles 
are oval, black and shiny. The colonr of the body variee somewhat, or 
rather the shnde vai*ies; segments 3 rrnd 4 are dormlly always sligl~tly 
yellowish. Tlrere is alwnys a dark blnisli, dol.sal line 01. bnnd. Tlie 
genelal colonr of the boJy is a light violet-green on tlie aomit.es of tlie 
dorsnl half, and a chocolate-green on the somites of the ventral hnlf ; 
tliere is a snbspiincular yellow line dividing the two colours ; II sliglit 
yellow sllade arouud the spirnclee, nnd the extreme base of all tliree 
pairs of te~itacles ie yellow ; segment 2 is liglrt yellow with a blnck 
anbdorsnl shiny spot, and the anal flap is yellow, with a very large 
shiiry black mark, coveiilrg nenrly tlrree-fourths of the dorsum ; tentacles 
dull iadigo in  colon^. ; all the lege shiny black. Length 39 mm., breadth 
6 mm., length of tentacles of segment 3 is 14 mm., of segmont 4 is 
9 mm., of segment 1'2 is 6 mm. A11 the tentacles are nearly stntiglit. 

PUPA. The pupa has r~otlriug in auy WRY to distinguish i t  ill shape 
from that of 3. wre. Tlie spirncles are light brown, oval, of the 
nsnal size. Tho colour of tlie pupa is ~i lver ,  with one very broad ~ n b -  
dorsnl, and olio very broad, spiracnlar, lightisll brown band on tlre 
abdomen meeting on segment 6, wl~ic l~  is entirely brown, as are nlclo 
aegmenta 4 and 5 except dorsally; the slronlders and the inner margin 
of tlie wilig lrre broadly brown, ns is also the vortex of the Lead ; there 
is a narrow brown band along tlie outer margin of the wings ; a broad, 
dorsnl, thoracic, brown batid forking from the apex to the liinder margin ; 
a large, oblong, brown iuark on the wiug beyond the discoidal cell; the 
cremaster is strong, trimgnlar, flntteiied dorsally and ventrally, with a 
rugose knob a t  the end, nnd a epherical tubei.cle a t  tlie base laterally : 
all eliiny black, as are also the anal claspel. scar8 ; the coetal margins oE 
the wings and tlie hanetellnm are also brownish; tlie whole surface is 
elriuy and quite smooth. Length 18.5 mm. inclndiug the cremaster, 
breadth a t  megment 7 ie 8.5 mm., which is tlre broadest part. 

HABITS. The habits are the same as those of 1. core in every 
partionlar. The larva eats the young lenves, liviug ou the underside of 
the lenves. It pupates under a leaf, hanging rery fibeely. Tlie larva i8 
badly persecuted by ichneumons. 

J. 11. 28 
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Subfamily SATPRINE. 

10. MYCALESIS (Orsotr im) MAYDATA, Moore. 
Oryzu sativa, Linn. (Uramineas). 
Grnsses ( GramGleau). 

11. MYCALESIS (Calysisme) PERSEUS, Fabrioins. 
Graasea ( Urainineau) . 
Recorded without a number in the second Kat1nl-a paper, p. 242. 

12. MYCALESIS (CaEysime) v r s ~ r , ~ ,  Moore. 
Orpa  entiva, Linn. (Uranlinee). 
Grausee (Uralninee). 
This nppeam in the Kanain papers ns At. nnlhlerrs, Tiinnneos, a upwies 

now i-estricted by Dr. F. Moore to N. and E. Tndin, Burmn, Sinm, nnd 
S.-E. China. 

13. MYCALESIS (Calysisnle) SDRDrTA, Moo1.e. 
Not recorded in the Kanara papem, but Mr.  Bell cangilt i t  ill 

one place, Talirnalapur, up the rnlley of tile K~linaddi rivel-. Dr. 
Moore restricts i t  to South Indin nnd Cejlon. I t  llns not becn bred in 
the Kanara district. 

14. M'FCALESIS (Nbsangn) JUSONIA, Butler. 
Oryea sativa, Linn. (Qraiiiine~). 
G rasses (Urarnine~). 

15. LETHE EUEOPA, Fabricins. 
Rambuscr urui~dinncea, Willd. ( Qramine~).  

16. LETHE DRYPETIS, Hemitson. 
Bambusa arundinacea, Willd. (Ornrtrine~) . 
The L. dypetes [sic] of hlooro's " Lep. Tnd.," nnd L. lo(lara, Moore, 

of the second Kannra paper, p. 213, t l ~ a t  ~pecies being n synonym of 
L. diypetis. 

17. LETHE NEELQHERRIENSIS, Qn6rin. 
The L. neelgheriensia [sic] of hloo~.e's " I.ep. Ind." It l~ns  not becn 

bred ill Kana~a,  bat tile imago is foul~d above tile ghhh in Haliynl and 
on the Dl~al.war frontier. I n  Ceylon the lnrrn is finid to feed on gmsses. 

18. YPTHMA BALDUS, Fabt-icius. 
Oyza sntiva, Linn. (Urant&lese). 
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Grasses (Graminese). 
The Y. pltilomela, Johanssen, of the second Kanara paper. I t  is 

quite poesible that the true Y. philorrzeZa, Johanesen ( I  do not know 
what the Y. philomela of Linnsus is) may also occur in Kanara, as I 
have specimens from the Nilgiri Hills, the Wynaad (type of Y. tabella, 
Marsball), ae well 8s from H e m d a  and Manlin in Burma. Dr. F. Moore 
in  " Lep. Ind." restlicte Y. phitomela, JoLanseon [sic], to Java and Sum* 
fre, and gives Y. tabella fnll specificrank, recording i t  from South India 
and Burma. In  Lep. Ind., vol. ii, p. 58, he defines l'hynaipa, thegenne in 
which he places Ypthim philomela, as having a prominent androconid 
patch in the male, while in describing Thymip tabella, p. 73, he says i t  
baa " No glandular patch nor androconia." As a matter of faat the patch 
is sometimee absent, sometimes faintly present, and sometimes promi- 
nent, especially ao in specimens from Java and Bali. In  Sumatran speci- 
mew it ie faint, in Btulneee and South India11 examplee apparently 
entirely absent. 

19. YPTH~MA EUEIiNEBI, Kirby. 
Graeees (Qraminese) . 
Some Ksnarese examples of this species have pure white cilia to tho 

hindwing, wlrile others have the outer half of the diso of tlie hindwing 
en the nppersidesnffnsed with white, thelwby approximating in coloration 
to Y. ceylonica, Hewiteon. 

20. ZIPCETEB BAITIS, Hewitson. 
Ochlandra utridfi la, Thwaites (Oramined. 

21. MELANITIS ISMENE, Cramer. 
Oyza safira, Lil~n. (Uraminese). 
Graasee (Bramineas). 
The 1V. leda, Linnrene, of Ll~e first Kanara paper, p. 267. 

22. MELANITIS VAEAHA, Moore. 
(3- (Graminea). 

Colonel C. $winhoe's Melanitis ampa, deecribed in  Ann. and h g .  
ef Nafi Hist, sixth series, vol. v, p. 353, n. 1 (1890) from North Kannra, 
iTdy, ie a wet-eeaeon form of U. varaha. 

23. MELANITIS OOKALA, Moore. 
Barn h a  arundinacea, Willd. ( Qramineze). 
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Subfamily ELYMNIIN~. 

M. ELYMHIA~ CAUDATA, Butler. 
A r m  Catechtc, Linn. (Palmem). 
Cayota urens, Linn. (Pal~nem).  
P h i z  qlveclt~ie. Roxb. (Palri~em). 
Calaniaspedo-tenuh, Becc. and Hook. f. (Patmeas). 
Cows ntreifera, Linn. (Palmem). 

Subfamily AYATHUSIINE. 

25. DISCOPHORA LBPIDA, Moore. 
Bambusa anmdituacea, Willd . ( Gra~)~ineie). 
Oxytenanthera monostignra, Beddome (Qratriiem). 
Dendrocakzmur strktru, Nees (Granaiw). 
Ochlmadra stridtcla, TLwaites (Uranainem). 

26. DI~COPHORA INDICA, Standinger. 
Bamboos (&amGtele). 
This is a new record from Kanara. 
LARVA. The larva is similar in shape and appearance to that of 

D. Zepida, Moore. Head semi-elliptic, as seen from t l ~ e  front ; clypens 
black with a central white line, and bordered all round with yellowieh ; 
a narrow yellow line from over the vertex of the l~ead down the middle 
of the fsco to the apex of the clgpens; eyes black; a bancl~ of long 
porrect llairs on the top of each lobe of the head ; porrect hairs disposed 
moderately densely also down both clleeks ; colonr of the l~ead red-brown, 
appenling ligli&r ou the vertex of each lobe because of the light-colonred 
bunches of hair ; surface d111l. Spi~*acles oval, black, with w11it.e centres. 
Surface of the body dull, covered all over moderately densely wit11 
longish erect hairs of which some few laterally are longer than the 
rest; there is a snbdomal bunch of spine-like 11aii-a on segmenta 3 to 6, 
making these segments look brown over the dorsnm ; the other hairs are 
light monse-colonred. Anal flap broadly ronnded a t  the extremity, the  
two anal processes beneath i t  are sliort, conicnl, liglit yellow nnd hrriry. 
Colonr of the body light Lrom~iisll-greyisl~, with a thin subdoreal white 
line (not a broad white dorsal bnnd aa i u  D. &pi&) ; each segment wit11 
a latero-dol-an1 blnck mark near the front margin, which mark is very 
distinct on segments 2 to 7, and hardly perceptible on the reat; behind 
the black marks on segmenfe 2 to 13 is s large light chocolate-brown 
mark or pntc11; lega rose-colonred. Size eomewhat smaller than 
D. lepida. 

PUPA. The pupa is in every any the mnle as that of D. Zepida, and 



only differs from i t  in being smaller than the mnjority oE pups  of that 
species. I n  shade it is either bone-colonred or green according to 
whether i t  l~ns  been formed among dead leaves, h., or green leaves ; 
when green tlie o d p  of t l ~ e  pupa a1011g tlie wings are yellow aa in 
D. lepida, but wlien bone-colonred the black spots sprinkled over the 
surfnce in D. lepida n1.e not present here ; the surface of the hvo coa- 
tignous ]lead-points is also shiny, while i l r  D. lepitltr i t  is dullisll. 

HABITS. In  hahits tlie 1ai.vm nnd pupae differ in no way from those 
of D. bp&. Tllo lnrvn, ns is also tho cwe in D. lepida, will suspend 
itself by the tail against a perpendicular snrface with its ventral 
snrface towards the perpendicular aurfnce, fwd, when pupating, will 
turn itself 1-onnd, so that, when the pnpn is formed, tlio dorsal snrface of 
the pupa will rest ngainst the perpeitdicnlur su~*face. 

Subfanlily ACREINE. 

27. T~~LCEINIA VIOL&, Fnbricies. 
Modecccc palmala, Lam. ( Pasaiporem). 

Subfnmily NYUPHALIN E .  

28. Eaao~tu TAPROIIANA, Westwood. 
Tragia intlolucrata, Lina. (Etcphorbitccem). 
Tragia inrwlucrata, var. can?lalirca, Liun. (BzryhorLicccr~). 

29. E ~ a o l l s  ARIADNE,  Linnmna. 
Tragin inoolucrata, Linn. (Efcphorlincem ). 
Tmgin irlrolacrata, var. cuwurbirta, Li~ln. ( E z ~ ~ ~ h o ~ ~ l i ~ i c e ~ ) .  
I n  Gnzerat in tho Bombay Presidency it has bceu bred on T~.ccgitr 

~nitabinu,  Linn., which is given by Hooker a8 a var. of IT. iv~voltrcr.atn. 

30. BYRLIA ILITBYIA, Drnry. 
This speoies has been bred in Khrmdeish and the Deccnn, both in 

the Bornby Presidency, on Tragin intwlucratn, Linn., vnr. cntl,labit~a, 
Linn. (EtcphorbGcw). Tt has not been bred in the Kannra District 
itself. Tllere is a very interesting paper in Ann. and Nag. of Nat.. Hist., 
sixth series, vol. xviii, p. 333 (1896) by Alr. Guy A. K. 3fa1.slrnl1, 
entitled "Notes on the Genus Byblia (=ITypairie)," i n  wllicl~ lie notes 
thnt he is convinced "That nll the Asiatio and continental Af~,icnn 
forms of Dyblia are refernblo to a single spccies." Dr. Cllr. Aurivillius 
i n  Kongl. Svens. Vet.-Akad. Handl., vol. xxxi, n. 5, p. 158 (1898), 
mcorda B. ilithyia, D ~ u r y ,  from Africa, the Capo Verde Islaudti, Arabia 
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and India, nnd B. goetzircs, Herbst, from Afiics only, giving a woodcut of 
the upperside of the forewing of each to allow of their easy identification. 

31. Eurn~us CONSIMILIS, Westwood. 
f i e i n n  orientrrlie, Blnme ( L7rticacem). 

EGG. Tlie egg is green, shiny, and spherical in shape, tllough 
sliglitly l~iglrer than brond, rind hna twenty-two prominent ridges from 
top to bottom, all parallel to ench other in tlre manilcr of meridionnl 
liues: tl~ese ridges merge iuto the level of the sullace of tlie egg 
townvds its top. Tlie breadth is 1.3 mm. 

LARVA. The larrn is of the typo of lZrgolis, but has no spines on tlle 
body. Body cylindrical, t l ~ i c k c ~ t  in the middle, a1111 ylrrdually dcc~.ensing 
in widtli to the very narrow hinder end, which terminates in two nearly 
parallel, conical processes abont 2 mm. in length bearing short hairs ; the 
body nlso decreases f~.om the middle of segment 2 (where i t  is 
about the same breadth as a t  segment 11/12). The hend is nearly 
square, slightly higher than broad however; the face almost flat, 
and enchlobe is surmou~ited by n stout cylindiical process or horn, 
which horn is slightly longer than the head is high ; i t  hss three 
or four short, yellow spines before tlie middle, and is shortly bifnr- 
cnted at the top; the frollt face of the 11ori1 is nearly in the same 
plane as the face ; these Lmo horns diverge a t  an angle OF about 35", 
a ~ d  are rnther widely and squarely separated a t  the base ; on the hind 
vertex of the head between the horns are two small conicnl red-brown 
spines; along the side mnrgin of the head in corltinnation with the 
outside edge of tile holm are three sharp spines; the surface of the  
head L otherwise smooth and ahilly ; the colour of the head is dark 
green, with a long narrow white clypens, a white band from the base of 
each horn running dowll each side of the centrnl line of the face and 
along t l ~ e  sides of the clypeus to tile jaws, as also a white band on each 
cheek sepal-nting t l ~ e  fnce from the clieek; tile horn-spines nnd the two 
vertex spines are tipped with black: the head is higher than segment 2 
but abont the snme breadth. The surface of the body is dull and rough, 
each segment being set with seven transverse rows of minute, conical, 
yellow tubercles; the colonr of the body i~ dark green with a red spot 
in the spiraculer region of segme~lts 3, 7, 10, and 12/13, those o n  
segrne~lta 7 nnd 10 being larger thnn the otlie~. two; the yellow tuber- 
cles are each surmounteti by n short hail.; tllcre is n small brown spot  
or two next each spiracle. Strii.ncles flush, oval, ratlier large, l ight 
green, with n very narl.om, shilly blnck border, and R central thin w h i b  
alit. Lengt<h 4.2 mm. altogether, breadtli 7 mm., length of horn 5 mm., 
breadth of head 4 mm. The breadth across the base of the anal 



proceeses or pointa (that is the breadth of the larva a t  that h e )  is 
abont 1.5 mm. 

PUPA. The p u p  is similar to that of Apattrna ( h h a n n )  cnnaibn, 
Moore, in general facie8 and mode of suspension. Looked a t  sideways 
the pupa is a uection of a c i ide:  nbout a quarter moon-crescent, tile 
ventral line being nearly straight, and tha dorsal line liiglily atid 
evenly curved, the abdominal ecgments being mncl~ conipressed lnt,e,l.nlig 
and higlily crrrinnted in the dorsnl line, the edge of the cnriuation 
being sharp, i.s., thin. The papa is the unme b~*endtl~ from t.lle shou1do1.s 
to segment 8, and is in the middle twioe a9 high ns b1oa.1; segtncots 
4, 5 and 6 are separated sligl~tly in the dorsnl carinnted edge, and segment. 
6 is the l~igllest pnrt of the ca~.inatiou ; the transve~no dorsal section 
in the middle is pear-shaped, the enmo section across the v c ~ ~ t r u m  fl-om 
sfimcle to spiracle being a compressed semicircle ; the Iirad l~ns  two 
strong, sligll tly diverging, conical plsooesses, nxrrowly separnte~l a t  the 
bnse and abont 1'5 mm. in length : these head-poiuts are abont half ns 
fnr apart a t  the tips se the pupa is broad in the middle : the pupa 
increases evenly i a  width to tile shoulde~s, which have each two small 
smooth tubercles; the thorax is convex transversely ; tlie cremauter is 
stout, triangular, fletteiied above and below. The surface of the pupa 
is dull, and is trnusversely wril~kled all over 88 seen nnder a lens ; Bliere 
is a low illdistinct ridge from each head-point ~.nnniug back on to tile 
thorax, and the wing-edge is a ridge from the shoulder to segment 4. 
The apirnclcs are depressed, oval, and the colour of tho pupa. The 
pupa is grcen, densely strenked wit11 vihite or1 the t.110l.s~ nud laend, 
more obscurely on the rest of the snrface ; the dorsal ridge and wing- 
edgo ridge is yellowish ; and there is s rather prominent b~.orv~~-yellow 
iagosity 011 the spimcular line a t  the hinder lnargin of seglnent 7. 
Lengt.h 29 mm. over all, height a t  middle 12 mm., breadth a t  middle 
over 8 mm. 

BABIT~.  The egg is laid on tlie upperside of the leaf, or near t l ~ e  
edge on the underside. Tlie Iarvn, on emerging, ents the e g ~ - s I l ~ l l  
partially, and then makes a bed of silk allywhore on the uppelwide of 
the leaf. Raving grown somemliat i t  betakes itself to the middlo of 
the  leal and lies nlong the midrib near the point, covering tlie surface 
of the leaf with a thick carpet of silk; o-ier this cnrpet i t  weaves f i  

network of silk wl~icth is free of the snrface of leaf, nnd on tile 
top of t.his network the lnrvrt rests with its faee in the enme p111ne aa 
the ventral surface, so that the horns also resting on the web. Whelk 
abont to pupate the larva wanders, and fi~inlly f i~~ishes  up on tlie under 
surface of some leaf, wl~ere i t  undergoes its tnmsformntion. Tire pops 
is stoutly attaahed by the tail only, so that the ventral sarfaoe is 
pral le l  to the nnder snrface of the lenf. 
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3.2. C c r a ~  PLACIDA, Moolw. 
Flaeotrrticc nzontana, atall. (Bizinem). 
Herr H. Frnhstorfer in Berl. Ent. Zeitscl~., vol. xliii, p. 198 (1898), 

IIRE named this speciea C. e)ymanfhb wajn from Kurmar in Nol-tl~ 
Icnnam. 

34. ATELLA ALCIPPE, Cramer. 
Abodeia zeyla~~ica, Thwaites (vwlacrm] . 
1 1 1  the second papel., p. 298, i t  is noted that the larva was fount1 

'' Ou a tree, wlrich we belieye to be a very locd upecirs of HyJsrocarpp 
[nixirae~, tlie Naturnl Order which next follows the Friolnres13], but tlais 
1-cquirerr velification." Tllis identifimtion is inco~~ec t ,  the food-plnut 
beii kg Alsodeia zqkztaica. 

3.5. CETHOBIA YAEIRATTA, Moore. 
ilfodeccu plszafa, Lnm. (Passtyores) . 
36. C r x ~ a r r  BALOMA, de NicBville. 
BIocZecca pnlnzutn, Lam. (Pudgt)l~rem). 

37. APATURA (Rohana) CAMIBA, Moore. 
Cellis t~lrandra, Roxb. ( U~.tieclcede). 

Dl.. F. Moore in Lep. Ind., vol. iii, p. 3 (1896), gives tlie genm 
Aprl7ira (part), Fnblicius, ns R synonym of Polamin, Hiibner. He uses 
Aptrtrtra for tlie upecies placed iu this pnpcr under Hplinlwus, Hiibner. 

38.' PEECIS reel.m, Cramer. 
&Jtwbilatzthes ralbeur, Nees ( Acatlthacem). 
Dr. F. Moore ill Lep. Ind., vol. iv, p. 62 (1899) o o t c ~  that 

tllh species is not a true Precis, tho type of that genus being the 
Papilio octavia of Cmmer, an African species, whicl~ has the cii~coidnl 
cell of the forewing closed, while Jrrr,otii,r (in which iplcifa is beat 
plnced) IIM it open. Dr. Chr. An~*ivillius in Kongl. SV~IIU.  Vet.- 
A k d .  H R I I ~ . ,  POI. X X X ~ ,  11. 5, p. 131 (1898), gives JunoiaM aa a uynonym 
of Iarr&, the l i~tter lming the older name. 1)r. A. Q. Butler in Aiin. 
and Mng. of Nat. Hist., seveath se~ieu, vol. iv, p. 373 (1899), ~iot~es tllnt 

Prof. Anrivillins shows that PrecM llas priority over J~inorria ; tl~ere- 
fore, a l t l~ougl~ the latter is a far more satisfnctory name for tho genm 
(became more descriptive), I suppose it will hnve.to go." 
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89. Pkrcrs ALMANA, Linneus. 
Bygmphila spinosa, T. Anders. (Acarlthaeea). 

'Mr. Bell notes that the Iawa feeds on some other onidentifled 
a~enthade. In  the first paper, p. 273, Aeteracantha lung~oolia, Nees* 
(Aoonthaeeas), and Lippia rtodi@ra, Rich. (Verbenneeas) are recorded : the 
ktter food-plant MI*. Bell considers to be doubtful. 

40. PRECI~ LGMONIAS, Linnmas. 
Nsleonia cc~mpeat~.ie, Br. ( Acnnthacem). 
Hygrophila spinora, 1'. A nders. (Acunthacrm). 
8trobilantltee calloetce, Nees (dcnrrt hac~s) .  
Bnrlm'a Piionitis, Linn. (Acnnthacem). 

41. PBECI~ HIERTA, F ~ b r i c i u ~ .  
Hygrophila spinosa, T. A ndere. j A cclnthacem) . 
? Barleria ~ p .  ( Amnthac~s) . 

42. Psscrs ORITHYIA, Linnmua. 
Aygrophih qbaosa, T. Anders. (Acanthacre). 

43. P R E C I ~  ATLITES, Linnseas. 
Hygraphila spinoea, T. Andem. (Acnathncem). 
'Barleria ap. ( Acai~thaees). 
Eeo. The egg is barrel-shnpecl, there being tl~irteen longitudinal 

ridges from top to bottom, pnrnllel to ewh otl~er, and not continued on 
to the flat top ; these ridges under t l ~ e  lens are finely beaded and n1.e 
thin, being oue-filth rrs broad ns the interspace a t  the middle of the 
egg; the &attiah top of tho egg 11as a small white ring in tlie centre- 
the  mioropyle ; tlle surface of the egg is s h i ~ ~ y  R I I ~  smooth ; the colonr 
ia dark green wit11 all the ridges white. 

LARVA. The lnrva resembles in shape those of the larva, of all the 
apeciea of PreciR found in the Kanara district, and the disposition of the 
epinons processes is tlle same. There are two such processes, one above 
the other, on segmetlt 2 below tlle spiracle on the bsso of the leg ; two 
in  a horirsontal line 011 t l ~ e  base of the. legs of segmente 8 and 4 ; a 
triangle of t111-t~ on segments 5 a r~d  6 wllere the leg would be were 
t lmre 0110 ; two in a horizontal line ~ b o v e  and one below, and two in a 
Hne on the base of the proleg of segments 7 to 10; two, one below 
,%be other, on segment 11 ; one mbspiracnlar on segments 3 to 12 ; all 
except the enbspiracnlnr ones dirty watery-white in colonr, and net with 

Aderacantha ia given by Hooker M a anbpnna of H ~ r q h i l a ,  and Iongi/dia 
New, M snynonym of Hvgrophila qn'noea, T. Andem. 

J. 11. 29 
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fine white hnirs aa long ss the processes in the subsphcular line, these 
snbspiracnlar spines being one-fourth as long ngain as the ones beneath 
that line ; besides these processes there are also the following :-a dorsal, 
dorso-lateral, and supra-spiraculnr process ou segments 5 to 11 ; on mg- 
ments 3 and i. a dorso-lateral and supra-spiracular process ; 011 segments 
13 and 14 a dorso-lateral process ; on segmellt 12 two dorsal processee, 
one in front of the other, ns well as a dorso-lateral nnd supra-spu*acular 
process ; all these processes from the snbspiracular ones upanrds are 
of the =me length, slliuy blackish in oolour, set with two whorls of 
dark yellow-brown spinelets nearly as long aa tlie processes ; the pro- 
cesses are just under 2 mm. in length ; segment 2 line ten simple, 
slightly-curved, spinous hairs nlong the frout margin, black and rather 
long; the eurfnce of tlle body is covered besides, (and herein lies i t s  
difference from other lalbvse of Pvecisl, with 1 mm. long fine pure wllite 
heirs, encll hair springing from a millute circnln~* pure white tabemle ; 
a nnrrom dorsal line and the whole of the domum of segment 8 have no 
mhitc hairs. The anal flnp is nenrly semici~-cnlnr in outline and 
~omewllat tllickened a t  tile extremity, wlrere it is yellow-ochreous io 
colour. The spiracles are oval, black, with shiny blwk borde1.s. Head 
rather small, squnrish, wit11 the vertex indented, giving an nppeainncc 
oE being bilobed; the vertex of each lobe bears n cor~ical, shining, 
ochreous tubercle surrounded by three or four small oliee ench b r i n g  
n, hair, tlie hair of tlie large tubercle nlways long and whito ; another 
small tubercle ill the middle of each lobe ; some stiff blnck hairs on tllo 
npper part of the face, some soEt white hairs about the base ; oolonr of 
the  head dark bronzy-blackish-bromn, with a ratller large ttkngulor 
black clypeus ; coloul.less Iabrum ; ochreous basal antenna1 joint, and 
blackish second joint. Neck dull greenish-black. Colour of body velvety 
black, looking, under tllc letis, slightly shiny greenish-black; Ihe abdomen 
lighter blackis11 ; n subspirncular band, sending a slrort shoot up and 
forwards before onch spiraclil, legs and prolegs, all brownish-ochreom. 
The wl~ole lnrva appears frosted with white on account of tile presence 
of the ~ m n l l  wliite Ilnirs. Length 40 mm., breadth 5 mm. 

PUPA. The pupa: is alluost exactly [,he strme shape as that of 
Prrcis all~lnnn, Linl~mus, in evory way; it differs mainly in the colour, 
wllich ia n dull light brown throughout, with the front faces of the 
tuberclefi slightly darker, nud the hinder faces somewhat liglrter, than 
the colour of the body; the head-points, the apex of the thorax, and the 
sides of the cremaster, dark brown ; the llirlder llnlf of segment 8 ligIlter 
than the body; the apex of the t1iol.a~ is more pointed than tltat of 
P. nliircrntr, the npex being a collical point; the liead-points are mnch 
Inore pronounced, bei~lg collical ; the froiit slope from tlle apex of tile 
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thorax to the front of the pnpa is straight, instead of convex as in 
P. almat~a; the cremaster is smoothly-triangnlar, and has no tubercles; 
the whole pnpa is sligllter. Spiracles of segment 2 indicated by a small 
semicircle of a light red-brown colour on the surface of segment 3 ; the 
other spiracles are nan-owish, blnck, somewhat raised ovals. Length 
17.5 mm., breadth 6.25 mm. at the shoulders and nt segment 8 ;  between 
these points the pupa is somewhat constricted. 

HABITS. The egg is laid on a stalk of grass, on the dead stem of 
any plaut, in fact anywl~ere; tlie larva on emergence easily finds its 
food-plant, which generally grows in great abuudance all around ; i t  lies 
on the nudewide of tile leaves and low down on the plsut, dlsops to the 
ground cnrled np when touclled, and remains a long time thns. The 
food-plant grows chiefly in damp places and always in great quantities. 
The pupa tw a rnle is atfixed to e stem or leaf in some thick place, and, 

' 

like the larva, is not eaRy to f i ~ ~ d .  The butterfly is hardly ever found in 
jungle, but is very plentifnl along the coast in open cultivation, 
especially abont rice fields and on the banks of tanks or ponds. 

4. NgPTlS ( h h i n d a )  HOBDONIA, Sbl l .  
Oas~lpinia ,riimosoides, Lam. (Leguminoeas). 
Bcacia I1atBM, Willd. ( L e g u m i w ~ ) .  Form of larva with short 

P-'= 
Acacia pennata, Willd. (Leguminosa). Form of larva with long 

processes. 
The form of N. hordonica wit11 short processes in the larva is said 

to feed ale0 on " Several species of Albifin'a " ( Legunzitrosas). 

45. NEPTIS YIBBJA, Moore. 
Dalbergia lutifolia, Roxb. (Legumiimsctl). 
Dalbepgia oolubilis, Roxb.' (Legurninom). 
Albi~zia Lebbek, Benth. (Leguminosas). 

46. NEWIS VARMONA, Moore. 
Peas of' several kinds ( Leguitzinos~). 
The N. leucotho8, Cramer, of the second K ~ n a r a  paper, p. 251, that 

species=N. naatuta, Hiibner, according to Dr. Moore, who restricts i t  to 
Java and Bolneo. 

47. NSPTIS COLUMELLA, Cramer. 
 be N. ophiaaa, Moore, of tile second Kanara paper, which is a 

synonym of N. columel&, Cramer. Thong11 so widely-spread, this species 

This fcod.plant has been wrongly identified-there ie no eooh rpeoierr-ae 
Ddbergia raceittocla, iu tho secolrd Kanua paper, p. 251. 
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h w  q v c r  h e n  bred, though Messrs. Davidsop, Bell and, Aitk~n w. 
obtained eggs and young larva, but did not m r d  the food-plant. 

48. NEPTIS KALLAUIU,  Moore. 
Yheepesia L a m p ,  Dalz. and Gibs. (Malvacate). 
Dalbergiu confertfira, Benth. ( Leguwinoras). 
Wagatea spkuta, Dalz. (Legurninma?). 
Trema orientalw, Blume (Urtieacem). 
LARVA. The larva is very similar to that oE N. jambah, Moo- 

except that it is fui~ed-looking (minutely spined) all over.. The pWC3808 
are exachly the same as in N. jalrlbah, excopt that the subdareal on- of 
segment 6 are sliortly conical, and segmente 7 and 8 have n am31 sub- 
dorsal tubercle, lacking in N. jurnbah ; all the proceases are covered with, 
cy~ndr i c~ l ,  anther long tubercles ench bea~ing a rather long brh$h in 
continuntion ; the head IIW the pointa on the vertex of each lobe rather, 
more accentuated than in N. jtrrrrbnh, and the surface is entirely covered 
with the same cylindrical hair-bearing tuberoles as the rest of the body- 
The spiracles are roundly oval, broadly black-bordered, with light 
brown ceutres reaching from top to bottom, thd ia, the b l d  border 
is thin at the top and the bottom. The anmgement of the aoloretkm is 
exactly ns in N. jumbah : it is very light brown-pink all over, iwluding 
the head, except laterally on segments 9 to 14 whero i t  is deep olim- 
rnotwgreeo strongly sdused  with~natp orange, exoept along the b d m ,  
and a short dark mose-green diagonal line iu the centre, of each s- 1 

10 to 1 2  ; tham is the merest tillge of the same olivsmoss-green d d l y  
on segments 5 k 9, with a d a d  thin lighter line ; the head 11- r thin 
dark border to the clypeus, and a slightly dark surface towards the 
vertex, which dark colour, however, is orily visible between the light 
tubercles. Length 19 mm., b d t h  a t  middle 5.5 mm., the middle 
being the broadest part. 

PUPA. The pupa is very like that of N. julrabah. The two -1 
head-poiuts are wide apart, the poiuta at the bnse of the nntennae (one 
a t  the bnse of eaoh) are half the distance apart and about the same sigp, 
the point on the el~oulder is smnll and sharp, the eubdoraalconid 
tubercle on segment 6 is rather large; aud there is a low, not accentuated, 
ridge from spiracle to spiracle on segment 7, which is slightly curved 
convexly towards segment 8;  the thorax has a ratller highly peaked, 
laterally flattened Rpex, and this apex is rounded in  o o t l k  stym fqPIll 
the side, the hinder slope being a t  an angle of about 75' to tha l M -  
tudinal azis of the pupa ; t l ~ e  wing outline, that is the e x p a n e 9  o a * ~  
(the inner margin of the forewing), is very l~ighly curved : nearly a 
semicircle, and its npex rises to nenrly the mme height as the apex of-  



1W.1 ti ,de Nikville-Butb,$&a of the Kanarcc Diefrict. 229 

the tllorax ; the dorsal line of the abdomen is slightly tooU1m1 a t  tho 
hinder margin of segments 8 11 ; t l ~ e  cremneter ie trinngula~., nitli 
strong prominent waved snatensol* ridges ; the  spiracle^ ere rather smell, 
oval, shiny and black. The colour of the pupa is always the same : a 
light fresh bone-aolonr with a brown-pink sdaa ion  on tho d o m l  region 
of segments 10 to 12, e brown-gold streak alonq the ridge of uegmet~t 7, 
e brown-gold semicircle ill. front of the tubel-cles of s e g m e ~ ~ t  6 on the 
dorsnm, and a similar streak along the hinder mnt-gill of the thorax ; e 
large subdorsal mother-of-pearl gold patch on segment 4, e smaller ono 
on segment 5, aome gold a t  tlie baao of the tubercle on segment 6, e 
silver-golden glea-n on the sides oE tho thorax end on bhe whole ming- 
surfam in certain lights, the wliole of s e g ~ t i e ~ ~ t  2 silvery, e thin dorsal 
yellow line on the abdomi~inl segments. Length 16 mln , breadth nt 
segment 6 from apex to apex OF ming oxpansion 8 mrn., distance between 
head-poit~ts nearly 3.5 mm. 

HABITS. T l ~ e  habits of the larva are the same aa those of N. j u l ~ d a h  
in every way. The pupa is of caul-se suspeuded by the tail elid bangs 
down perpendicnlnrly, end is albvnys attached to the nndersido of e leaf. 

49. NEPTIB JUYBAH, hf00l'~. 
Tlreqpeda Lanapas, Ualr. and Gibs. (lUattvweiw). 
Kydia cdycina, Rox b. (Malwcem) . 
Bornbaa mnlabarhm, DC. (Bialwem) . 
Heticterea Isma, Lim. (Sterculincem). 
ck.mia Microme, Linn. ( IPilincem). 
Zizyphus Jujuba, Lamk. ( Rhamnem ) . 
Bizyphus Xybpyrus, Willd. (Rhaint~ea). 
Bizyphuo rugoea, Lamk. ( Rhamnem). 
MiUetfia racernosa, Benth. ( L e g u t s i w ) .  
Dalbergia latifolia, Roxb. (Legurninow). 
Wagatea *cats, Dale. (Lsguminoscll). 
Xylia dolabriformis, Bentl~. (Legwinom). 
Trema orientalie, Blnme (Urticacem). 

50. CIRRHOCHROA THAIS, Fabrioine. 
B y d m v  Wightiaiaa, Blame ( D i z i n e ~ ) .  

51. HYPOLIMNAS BOLINA, Litmmue. 
Portulaca olsrucea, Linn. ( Portulace~) . 
Z%u y a  interrupts, Gaud. (Urticacm). 
Elatastoma cunsatum, Wight ( Urticacem). 
Dr. F. Moore in Lep. Ind., POI. iv, p. 135 (1899), gives the genus 

Hqrpulinmas, Hiibuer, ae a synopym of Apaturn, Fobricim. 
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52. HYPOLIMNAS MISIPPUS, Linna?ne. 
Porltckten olmacea, Linn. (Pwtlilacer). 

53. PARTHEROS VIRRNS, Moore. 
Zehrlejk trnabellatu, Thwaites (Crretlrbitacem). 

54. LIMENITIS (Moduza) ~nocRIs, Cramer. 
Stephegym plvifolin, Korth. ( Rubkcem). 
IVer~dlandia ezrrerla, DC. ( Rubiacem). 
Muudwl~dn frondosn, Linn. (Rtibiaerm). 

55. ATHYMA PERIUS, L~I~UBBUB. 
Olocltitlion lnnceohrium, Dalz. (Errphorbiacem). 
Glochidiorr vehctinun~, Wight (Eicphorbiacem). 

56. ATHYMA RANQA, Moore. 
Linociera malabariw, Wall. (Oleacedtl). 
Oleq dioica, Roxb. ( O k a w ) .  
A t h y m  ranga and A. maheaa, both of Bfooi-e, being synonymone, tho 

older name liae to be used for this species. I n  the eecond h a m  
paper, p. 364, it appeals under the latter name. 

57. ATHYMA INARA, Doubleday and Hewittion. 
Wendlandia ezeerfa, DC. (Rubiacem). 
M u m a d a  frondosa, Linn. (Rubioc4w). 
Glochidim zylanicum, A. Jnes. (Etcphorbiucedtl). 
Blochidion velutinunl, Wiglit (Etlpbrliacedtl). 

58. ATHYMA BELENOPHORA, Kollar. 
Adina cordifolia, Hook. f. (Rfrbiacem) . 
L9. SYMPHEDBA NAI8, Forster. 
Dioqyrm melanoaylon, Roxb. (Ebenactw). 

60. EUTEALIA ( D q h h )  LAUDABILIS, S~vinl~oe. 
Diqyros  nmlatlozyh, Roxb. ( Ebenaceas). 
Dkqyrm CaiuloUeano, Wight (Ebenaceas). 

61. E ~ H A L ~ A  (oynifia) LICPIDEA, Butler. 
Oareya arborea, Roxb. (Myrtacem) . 
Melastoma malabathric~m, Lini~.  (Melostomacear). 

62. EOTEALIA GABUDA, Moore. 
iUang;fwa indica, Linn. ( Anacardiocea) . 
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Anamrdiam ddentale, Linn. ( A i a a c a r d h )  . 
Loranthue scum&, Linn. (Loranthac~m). 
" h - v a  commonly feeds on tlre mango and casheirnut tree, rrlso 

ou the mulberry and the ivse, and on Lomlrlh~ur" (Firet Ka l~a ra  paper, 
p. 276). 

63. EUTRALIA LDBENTINA, clm~mC!r. 
Loratathus scurrrrla, Linn. ( hrcmtlr mew) . 

64. VAKESSA ornDnr, Linnreoe. 
Zornia diphylla, Pere. (Legi~~ttiilos~). 
Blumva sp. (Composite). 

65. C ~ n r s ~ r s  THTODAMAS, Boiednrsl. 
F i c r ~  bengalmasia, rrilin. ( urticacew ). 
Finrs itldicrl, Linn. ( Urticacew). 
Fictur glomeratn, Roxb. ( U ~ t i c a c e ~ ) .  

66. KALLIMA HORSIIRLDII, Kollar. 
,Strobilanthes calhlis, Nees (Acailfhtcc~m), 
Emnthetnsl~a ntalabaricuna, Clnrke ( Acaialhnc~.~). . 

07. DOLESCHAL~.IA POLIBETE, CrIIm0r.t 
Ernt,tliemtrm malabarinrm, Clarke ( A ~ r ~ f h a r ~ ~ ) .  

68. CHARAXES WARDII, If00re. 
Rouyea sa~rtaloiderr, W. and A. ( Connortrceae) . 
If'qatea spicata, Dalz. ( Leg~cminosm) . 
Dr. F. Moore in Lep. Ind., vol. ii, p. 26.2, pl. clxrxviii, figs. 2, 2,1, 

stale; 2b, Inrva and prrpa (18%), lies l l a m ~ d  the Sontlr in dirt^^ for", of 

Cluarazee schreiber, Godart-Edepi~ warJii. 'L1he Hon. W a l b r  R o t l ~ s ~ l ~ i l d  
in Nov. Zool., vol. vi, p. 222 (1899), refers to it ne local race n, 
schreiber wardi. Tlre butterfly appcal'8 t~ C. ~ch?.eibevi, Godart, in t,lW 
second Kanara paper, p. 257. 

69. CHAEAXES ATHAMAS, D1mt-y. 
Brmia  sp. ( flliacee). 
Cmalpinia mimosoidee, Lam. ( Legcrnti~ios~). 

pyratneie wrdui  of previons papere. The types of both Vunessa nnd Pyromis 
i s  the PaPilio atulanta of Linnoene. Phraeesa is the older name of tlle two. Pyrameis 
therefort, beaomea a sjnonyrn of VtnIe88rZ. 

t In Lep. Ind., vol. iv, p. 155 (1900), Dr. F. Moore l~ns nnmed the Dolerchnllin 
from N..E. and 8. India, Ceylon and Burma-D. indica. He reetricts D. polibete to 
the M&pn Idsnds, Amboins, Waigioa and Batchias. 
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Poiraciana rrgia, Bojer (LegunaLm). 
Amcia pennata, Willd. (LegumAosa?). 
Albizzia Lebbek, Bentll. (Leguntiiww). 
Dr. F. Moore in Lep. Ind., vol. ii, p. 252 (1896) recolds Erlepis 

nthrlmm from Sontlr Il~ciia, while the Hou. W. Rothschild recolds in 
Nov. Zool., vol. vi ,  p. 249 (1899) " a'. Etrlp's afhamasagra~-ius f. (temp. ?) 
ntarlew, Rothschild" from "Karwar, September and October; N. Canrun, 
Eeptember." 

70. CHARAXES PABIUB, Fabiicine. 
ragatea spicata, Dalz. (Legtilrtiiaous). 
lh,nurir~drts i~ldica, Linll. (Leguntinos~). 

71. CHAR AXE^ I M N A ,  Butler. 
Snrcopetnltrnt tonteiatosrina, Hook. f. and T. (Airo,rneete). 
Aglrtin Rwltryghiana, Miq. (Meliarere). 

Family LEJIONIIDB. 

Subfamily LIRYTBEINB. 

72. LIBYTHRA RAMA, Moore. 
Celtis lelralida~, Roxb. ( V~ticacem). 
LALVA. At first sight t l ~ e  larva remi~~da one i.stller of the larva of 

8 species of Catopuilia (Pierins). I t  iR the same tl~icknesa from segment 
4 to segment 10, ~larrowing to the head and to segment 14; segrne~~t  2 
is ~ ~ b o l ~ t  tire same breadth as tlre head a t  the front margin, but is wider 
bellilld, nnd l ~ a s  the fl-oat margin very slightly produced in the dorsal 
\ille ; the anal flap ie rounded behind, nnd its dorsal slope is nearly a 
quarter of a oircle, the extremity nearly touolring the resting surface ; 
it a deproesed dorsal oval mark two-thirds the width of the segment 
reacllir~g from i h  hinder extremity towal.de the front margin, wlrich 
surfwe or m ~ l k  is covered with brown streaks and has no hairs on it., as 
Irns the rest of the segment; tlle prolegs are rather long. The head is 
~lllall, being only about half as broad ns the larva is a t  the centre; i t  
has II dull smooth sarface set with minnte rather Bparse dnrk bristles ; 
8 rather large clypens ; i t  ie round in shape, with a ehallo\v broad ourved 
depression on the vertex; is green in colonr with brown markinga iu 
seen nnder a lens, antennae reddish, lnbiam green, eyes blaok, and some 
light 11ai1.8 a b u t  the jnwe. The su~qface of the body is dull, each segment 
l l ~ l  fear broad ridges, thr t  is, each segment is divided into four by thin 
deplaefiued transverse lines, and on these ridges are rows of minub  
It-istle-like black hnirs all over, some even on the verrtrum. The spiml-  
nl-e light grllo\v, blnck-rimmed, oval, and 0wh to tlre surface, of ordinmy 
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eiee. Coloar dark green, nometimes wit11 a brownish tinge; with a thin, 
dorsal, light yellow line from segments 4 to 12, and a IIIUTOW, yellow, 
wpm-spiracaler band from the head to the anal end. Length 26 rnm., 
breadth a t  middle 4 5  mm., brendth a t  hend 2.25 mm. 

PUPA. Unlike that of any butterfly from the Kanara distliot, 
thong11 it somewhat resembles 6hat of Ergolis, but is fixed with ita 
longitudinal axis parallel to the surface to which i t  is attaahed like that 
of Elymnias cazrdata, Butler; the ventral line is tllerefore eC-sight from 
the head to segmont 10, and thence the rest of the papa is a t  right-angles 
to ita longitudinal axis ; the front of the pupa see11 from above in nbso- 
lntely square, the head ending in a broad a t t ~ i g h t  edge; the head and 
segment 2 form R trapezoidal piece, which is broadest t~ansversely to the 
pupa-lengtl~ ; the sides or Intern1 outline of t,l~is trapeze being absolutely 
straight lines; the dorsal line of the pupa in segments 1 and 2 is slightly 
convex ; the thorax forms nt the shoulders the broadest part of the pnpa, 
doping out suddenly laterally a t  an angle of 135' with tile lateral line 
of the head-piece; the tborax is somewhat convex and highly carinated 
along the dorsal line, t l~is  carination starting from the front ma1-gin 
in-seen Iste~ally-an absolute straight line to just before the hinder 
margin, where it ends abruptly in a somewhat rounded peak ; the dorsal 
ontline falling thus abruptly from the peak to the hinder margin of the 
thornx ; the dorsal outline of the nbdomen sttrrta from segment 314, and 
asoends to a small sharp peak a t  tile margin of segment 516, whence i t  
descends gradually in a very sligllt carinatiol~ to segment 8/9, and then 
in a curve of II quarter circle to the cremasbr; a thin linear low carinn- 
tion connects the point of the shoulder with the abdominal peak, and 
the wings are slightly thickened a t  and behind the shoulders; the 
transveree section of the abdomen after the peak is nearly circular; the 
abdominal peak is somewhat higher than the apex of the thoracic csri- 
nation, and the straight top of the t h o m i c  cwrination is at  an angle of 
4.5' to the longitudinal axis of the p u p .  The spiracles of segment 2 are 
depressed narrow slits, the other spiracles are light, nearly white, ovals 
facing somewhat forwards. The cremseter ie dorsally triangular, and 
embraces somemllat the l a ~ t  segment, its attachment-surfme being 
considerably longer in the sense of the length of the pnpa than its 
breadth. Colonr of pnpa light green, with the tops of all tile carinations 
pllow, with a black speck on the abdominal peak; the surface of the 
pupa ia smooth and somewhat shiuy. Length 12.5 mm., breadth a t  the 
shouldere 5 mm., breadth a t  the front of the bead just over 3 mm., 
height a t  the abdominal peak 6 mm., height a t  the apex of the thorax 
5 mm. 

Ihsrrs.  The eggs are laid on the young shoots and leavee, generally 
J. 11. 30 
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on a low shxkb near a nulla with water in it and open to the sunlight. 
The larva, live generally on the underside of the leaves, eating all but  
the ribs or veins to which one find13 them hanging. They emit much 
web end fall by a silk thread when disturbed, but only when touched 
01. otherwise violelltly molested ; the larva resta with its true legs off 
the surface, and its head curved down and often tunled to one aide. 
The pupa is formed always on the underside of a leaf, and reeta quite 
parallel to the s n ~ l a w  of the leaf. The larva reminds one forcibly of 
a pierine l a m e  of the Catopsilia, Lzias or Terawtris tjpe. T l ~ e  buttertly, 
which is rare in the Kanara district, appears to be found only in the  
n e i g h b o u ~ - l ~ ~ ~ d  of its food-plant,. 

Subfamily N~~sonr rsa ; .  

73. ABISARA FRATERHA, Moore. 
Rmbelia robtixta, Roxb. (Myrsinee ). 
Arilin'n 11uvtzilin, Val11 (Afyrsinete). 

Family LYCi43NIDiE. 

74. N~OP~THECOPS ZALMORA, Butler. 
Qlycosmis pmtaphylla, Correa (Ruts-es). 

75. S P A L G I ~  EPIUS, Westwood. 
The larva is wholly carnivorous, f e~d ing  on Coccid~, and not 

touching vegetable food a t  all. 

76. MEGISBA MALAYA, Horsfield. 
This species has never been bred. 

77. PLEBEIU~' TBOCHILUS, Freyer. 
Zort~ia diphylla, Pers. (Leguminow). 
Heliotropium strigonum, Willd. (Boraginem). 
LARVA. OF the ordinary lycmnid shape, but rather narrowed ~t 

both ends, broadest a little before the middle, somewhat nnrmw. 
Read small, hidden nuder segment 2 in repose, having a rather long 
neck ; nealaly black with a whitish Iabrnm ; shiny, glabrous, and ~*ound. 
Segment 2 swollen on the front margin, somewhat depressed in the  

Dr. A.  G. Bntler in Ann. and Mag. of Nat. Hist., aeventh seriea, vol. v, p. 61, 
n. 28 (1900), record8 Plebeius tmhilus,  Freyer, from Nyasaland, noting that 
" According to de NicBville thin in n Chiladss." In this I followed Dr. F. Moom, 
who placed the Jyclie~ta putli of Kollar, which ir a synonym of Lyeana trochtlur, 
Freyer, in the genne Chiladen. I do not know what the type of Plsbeiw is. 
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oentre of the dorsnm, in sbape a perfect semicircle. Anal end rounded, 
the posterior segments sloping and flattened doraally ; the usual gland, 
and protrnsible organs on segment 12, present. Spiracles very minute, 
romd, edged with dark coloui., above the margiual red band. The 
surface of the body oovered moderately densely with small, cylindrical, 
white tnbercles, from the top of each of which springs a rather short, 
brownish hair. The d o u r  of t l ~ e  body is green, with a dorsal red band 
edged with white, and a marginal (snbspiracnhr) similar band edged 
broadly below with white ; two parallel diagonal white lines on each 
segment, laterally, between the dorsal and marginal red bands ; on the 
dorsal red band near the front margin of each segment 3 to 10 is a  mall, 
green spot, which, on segments 3 to 5 a t  least, is a distinot depression, 
circular in shape. Length 7 mm., breadth nearly 2.5 mm. 

PUPA. The pnpa is distinctly lycenid i n  shape, bnt is rather long 
and narrow, ia slightly constricted dorsally behind the thorax, though 
not laterally ; the thorax is somewhat humped ; the front of the pnpa 
is blunt, eqnsrish ; the hinder end narrow and rounded ; thickest about 
segment 8 and highest abont segment 7. The spiracles of segment 2 
are indicated by an oval, white mark. The other spiracles are small, 
neurly round, white. The surface of the body is rather shiny, oovered 
with small, cylindrical, white tnberoles which are each surmounted by a 
rather long, somewhat curved, hair, these hairs are longest on the front 
portion of the p u p ,  and are nearly colonrless. The colonr of the pnpa 
ia peen, very watery-colonred on the wings and anterior parts. Leugth 
6 mm., breadth 2.75 mm. 

HABITS. The egg is laid in the axil of a leaf, on the flower, or on a 
pod, and the larva, on emerging, gets inside the flower or pod as the UMO 

may be and feeds therein, changing the flowers, pods, &o., as necessary. 
It changes to a pupa on a leaf or in some such place, and the pnpa has 
a lax tail-attachment and a body-band. 

78. CHILADIS LAIUS, Cramer. 
Citrus medica, Linn. (R lc twa) .  
Now recorded for the first time from h h i  and Gaimoppa in the 

- 5 a r a  District. 

79. C Y A N I E ~ ~  PUSPA, Horsfield. 
Cylwta scarioea, Bit. (Leguminos~). 
Xylia dolabriformie, Benth. ( Leguminoedll). 

80. CYANIRIS LIXBATUB, Moore. 
Has not been bred. 
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81. ZIZERA LYBIMON, Hiibner. 
Z m i a  diphylla, Perxi. (Legumdnosas ) 

82. ZIZEEA GAIKA, Trimen. 
Nelsonia campestris, Br. ( A  canthaceas). 

83. ZIZEBA OT18, Fabricins. 
Zornia diphylla, Pers. (Legu~ninoere), 
LARVA. The larva is of the ordir~ary limaciform shape like those of 

the genera Uyaniris, Jamides and Polyominaltts. Segment 2 is semi- 
circular with a dorsal triangular depression aa usaal ; the anal end is 
dorsally fiattish, with the dorsal line inclined to the &xis of the length 
of the larva a t  an angle of about 30", and ~emicircularly ronnded in 
outline, with the two cylindrical, pi.otrusible organs and a slit-sllaped 
gland ; the body i~ broadeet from segment 5 to segment 7, and highesl 
a t  segment 5 ; segment 3 overhangs segment 2 as usual. The head is  
round, shiny, smooth, yellow, the jaws dark brown, the labrum white. 
Before the last moult tlle head is entii-ely dark shiny red-brown 
colonred a r ~ d  hidden under segment 2. The surface of the body is 
dull, corered with minute white tubercles each surmounted by a 
minute, sharp, white spine or hair;  there is a subdorsal row of throe 
ar four curved, shiny, dark brown, rather large (for the siae of the 
larva) hairs on aeg~qer~ts 3 to 10, only two hairs on each side on 
segments 7 to 1 0 ;  the margin of the body ie rather densely hairy, 
especially on segments 2 aud 1.1. Spiracles shiny, minute, round 
(or irrther hemispl~erical), yellow. Colour grass green, with a sub- 
spiraculm yellow b ~ n d  from segments 5 to 12 ; an iudistinct dark dorsal 
line. Length 9 mm., breadth 3 mm. 

PUPA. The pupa is of the ordinary shape of tlrose of the genera 
Cyarrbis, Jamides and Polyomn~atrce, broadest a t  tile middle, highest a t  
the thorax, constricted in the dot-sal line behind the thorax, rounded 
narrowly behind, narrowly square in  front, the vertex of the head is 
in a plane perpendicular to tlle longitudinal axis of the pope arld rather 
Iarge ; eegmont 2 is straight on the front margin, with a sligllt @-iengnlar 
shallow and wide indetltation in the dorsal line, and a hind margin 
curved concavely towards the front of the pnpa: its dorsal line is in 
A plane a t  an angle of nearly 45' to the length of the axis, and the 
segment is very slightly convex trauversely to the length of the pupa; 
the tllorax is humped, and the line joining the front end hind margins 
is in a plane a t  an angle of about 30' to the longitudinal axis; the  
dorsal lino of segmcnts 4 to 141 is convex; tho ventral line of the 
pnpa is etrsight ; the wiugs are tilightly expanded laterally in parallel 
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lines. The surface of the body is smooth, slightly sliiny, and w'vered 
with erect, stiff, minute, light hairs, especially along the front margilr 
of segment 2 and about the anal end; thme brim are simple and 
pointed. The spiraoles of segment 2 are indicated by smooth, oval, 
yellow surfwee, the other spiraales are minute, shiny, convex, white 
enrfaeee. The colour of the pupa is light green with a black, dorsal 
stripe to aegment 2 ; a dark, dorsal, thoracio line, a black smudge dong, 
the border of the  wing a t  segments 4 and 5, two supra-spiracnlar spota 
on segments 7 to 12, and a dorsl~l, dark green line 011 the abdominal 
segmenta; the wings and shoulders are slightly blotched with brownish.. 
Length 7 mm., breadth 3 mtn. 

HABITS. The eggs are laid anywhere on tho plnnt, on the lenves, 
stalke or flowers; the larva eats the flowera, pods, cka., and in difficult 
to find. The pupa, attached by the tail and by a body-band, in formed 
anywhere convenient, on the upperside or uuderside of any led,  either. 
dead or alive. 

84. L Y C E N E ~ T B E ~  EMOLCS, Godart. 
Wagatea spicattr , Dalz. (Legurninoercr) . 
Saracn indka, Lion. (Legumirloercr). 
Terminalia palziculata, Rotb ( Coinbrelaceze). 
Oombretzcm eztsnaum, Roxb. ( C'ombretacee). 

85. LYCENESTHE~ LTcaNlNA, Felder. 
Buchanania latifilia, Roxb. (Ancimrdiacercr). 
Wagatea qicuta, Dalz. (Legrrminoercr). 

LARVA. The larva is of the usual onisciform sl~ape, is rather broad 
and stout ; the segments, being somewhat swollen dorsally, are very dis- 
tinctly marked, so that the lateral view of tbe dorsal line shows consider- 
able constrictions between the segrnenta; the larva is broadest and highest 
st segment 7, eegment 2 has the usual dorsal large deprmsion and iu 
semicircular, hiding the head as usual ; the anal segment is t l ~ i c k e ~ ~ e d  
round the margin, and slopes dorsally a t  about an angle of 45" to the 
longitudiual axis, and is semicircular in the hinder ontline ; the gland, 
which is transverse and mouth-shaped, and the usual circnlar-mouthed, 
white, prdrnsible organs on segmenb 12, w e  present. Head small, 
shiny, smooth, gello~viah ; the eyes black. Spiracles of the ordinary size, 
round, white. Surface of the body dull, covered with small, simple, 
reddish ha&, which are not very densely disposed, and fire for the 
most part nearly adpressed to the surface. The wlour is dark green, 
wi th  IL deep ime-coloured, rather fine, .bnt very distinct, dolxal line, and 
alarge, triangular, greenish-yellow, subdoraal p h h  touching the d o l a  

. . 
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line in one basal angle (the base of the triangle being the hinder 
m a r ~ n  of the segment) on ecrch segment 3 to 10, eaoh triangle being 
bounded narrowly with deep rose colonr exteriorly (towards the 
spilxacles) ; there is a marginal (underneath the spiracles on the margin 
of tlie larva) yellow band, interrupted a t  the margins of the segments 
by a deep rose-coloured mark, along segments 4 to 10. The dorsal line 
extends from segment 3 to the anal end. There is a small round 
depressio~~ on the domum of segments 3 , 4  and 5, also one on the froat 
margin of eegment 2, and a Iateml longitudinal depression panrllel to 
the margins of the segmente on segments 3 to 6. There i a fringe of 
poiwct hairs round the margin of segment 2. Length 11 mm., breadth 
5 mm. 

PUPA. The pnpa is nearly exactly like that of Lymnesthes emolus, 
Godart, except that i t  is slightly more robust, i.e., stouter and more 
compact. The diamond-shaped doreal mark at the hinder m w i n  of 
the thorax is also present, i t  is this nurrkiug illdeed that makee the pupa 
so similar to that of L. e m o l ~ ~ .  The pnpa ia blunt in front, the vertex 
of the head is flat, and in plane a t  riglit-angles to the longitudinal 
axia of the pnpa ; the head is not visible from above ; segment 2 is 
more or less semicircular in outline as to the front margin, though 
somewhat squarish to fit the flat I~eed-surface ; no dorsal constrictions, 
except that segment 4 is slightly lower than the apex of the thorax ; 
no lateral constriction; the tl~orecic doraal slope is gradual and in the snme 
line with that of segment 2, which is at  an angle oE less than 45' with 
the longitudinal axis of the pnpa ; the apex of the thorax, which is just 
near its hinder margin, is the highest point of the pnpa, and tlre broadest 
pert is a t  segment 7, though the breadth varies little from the sl~onlders 
to that segment ; the nnal end of the pnpa is somewhat broadly rounded. 
The spiracles of eegment 2 are indicated by narrow white slits ; the 
other spiracles are miaed, oval and white. The sn~leoe of the body is 
covered with very minnte, white tnberclee which are not very densely dis- 
posed. The colour is green with a dorsal thoracic yellow line, the 
thoracic dorsal diamond being yellow margined with brown ; there i a 
lateral interrupted yellowish line; the ventrum and underside are 
whitish ; the margins of segments 1/2 and 213 and the wings show whitish- 
yellow ; and the whole pnpa is more or less spotted-looking, Length 
10 mm., breadth a t  centre 4.5 mm., height a t  thoracic apex 4 mm. 

HABITS. The egg is laid on a flower or in an axil of a flower stalk, 
and the caterpillar a t  first bores into n flower bud, but afterwards lives 
outside curled round the flowem generally on which it feeds, being very 
difficult to see owing to ittc patchy coloratiou. It pupates amongst the 
flowere, or on a flower ~ k m ,  or on a leaf, &c., fixing itself by a body- 
band and by the tail. 
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86. TALICADA N Y S E U S ,  Qnbrin. 
Byophylluna calycinum, Salisb. (Crassulaceta). 

88. NACADUBA YACROPHTHALMA,  Felder. 
Ecre never been hred. 

89. NACADUEA H E E M U S ,  Felder. 
Has never been bred. 

90. NACAUUBA N O R E I A ,  Felder. 
Acacia Iiatsia, Willd. (Legttnainoes). 
Acacia Infsia, var. w i a ,  W. and A. ( L e g r c ~ ~ r i m ~ s ) ,  
Arucia prnnata, [Villd. (Legtrminosm) . 

91. N A C A D U ~ ~ A  ATRATA, H01'8field. 
JVngntea spicata, Dals. (Leguminosre), N. pl?bnzbeo ~n icilus. 
Embelia rob~tstn, Roxb. (Mymines), N .  atrata. 
drdiein humilis, Vahl ( M y r s i n e ~ ) ,  N. atrafu. 
Under this name I have included N. plrcnzbeo~~aicans, Woqd-Xlason 

and  de Nidville, a, species ol.iginally desoribed from the Andamnns, I L ~  

i t  is donbtfnlly distinct from N. atrata, Horafield, sltho~lgh in t.lre serol~rl 
Kanara paper separate descriptions are given of the larva nntl pupn O F  
both. Mr. Bell thinks that the two bntterfliecr vny be dist,inct. 

92. NACADUEA D A N A ,  de Nichville. 
This species haa never been bred. 

93. JAMIDES BOCHUS,  Cramer. 
Butea frondosa, Roxb. ( Leguminosas) . 
Pongamin glubra, Vent. (Leguminoste). 
Xylia dolabdformis, Benth. (Legtcminoa~). 

94. L A M P I D E S  E L P I S ,  Godart. 
Kizmpfmena pandnrata, Roxb. (scitaminem). 
Hedyrhium wvonarircm, Kmnig (Scituminem). 
Amoinuira microstephanrrm, Baker (Scitaminede). 
Elettnrin Cardalnomum, Matou (Scitaminete), the cnltivnted car- 

damom. 

95. LAMPIDES CELENO,  Cra~uer. 
A h r s  yreentm'us, Linn. (Leguminoste). 
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Pongarnia glabra, vent.  (Legrcminasar). 
Saraca hdica, Linn. (Leguminmas). 

96. CATOCHRYSOPS STBABO, Fabrioine. 
SdbicAera ttijuga, Willd. ( 8 a p i n ~ ) .  
Ougeinia dalbergioides, Benth. (Leguminosas) . 
Uylistu ecariosa, Bit. (Leguminosm). 

97. EUCHBTBOP~ cxsrns, Fabricins. 
Ougeinia dalbergwides, Benth. (Legurninom). 
Oylista scariosa, Bit. (Legrcminoem). 
In  " The Entomologist," vol. xxdii, p. 1 (1900), Dr. A. G. Butler 

describes the genus Euchysqps, which diffe~rc from the genus Catochy-  
RV8, Boieduval (which 11aa hairy eyes), by I~aving the eres of t h e  
imsgo " Quite smooth instead of hairy." 

98. E u c ~ ~ r s o ~ e  PANDAVA, Horsfield. 
Wngntea spicata, Ddz. (Leguminoste). 
Xylia dolubrifurmis, Benth. (Leguminoss). 

99. TARUCUS THEOPERASTUS, Fabricins. 
Zizyphue Ji juba, h m k .  (Rhmnea)  . 
100. TARUCUS TELICANUB, Lang. 
Ougeiniu dalbergioides, Benth. ( Legumitws~). 
This is an older name for Tarucus plinius, Fabricius, of the Kanara 

]istR. I n  the first Kanara list, p. 353, it is noted that the 1 ~ r v a  in Born- 
b y  feeds on Sesbania aculeata, Pers. (Leguminos~). 

101. C A ~ F A L I U ~  BOBIYON, Fabricinn. 
Ziqphus Jujuba, Lamk. (Bhmneas). 

10d. CABTALIUS ANABDA, de NioBville. 
Ziqphus Jujuba, Lamk. (Rhamneas) . 
Zizyphue Xylopyrw, Willd. (Bhamneas). 
Z~$I~D~UB r u g ~ ,  Lmk. (R~uwzw).  
Terminalia panictrhta, Roth (oombretacete). 
Loranthus long~ww, Desronss. (Loranthacm). 

103. CA~TALIUS PTHIoN, Doubleday and He~i t~son .  
Ziayphas Jujuba, Lamk. (Bhamntw). 
Zizyphus Xybpynre, Willd. (Rhumnw). 
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104. CASTALIUB DECIDM, Hewitson. 
Zisyphus rugom, Lamk. (Rhamreeas). 

105. POLYOYMATU~ E(E.CICUP, Linnaens. 
Buten . f r d o 6 n ,  Rox b. ( Legrcminosm). 
Cujanue indicua, Spreng. (Leguminosm). 

106. AMBLYPODIA ANITA, Hewitson. 
OZw soafidsns, Roxb. (Olacitre~). 

107. IRAOTA TIYOLEON, Stoll. 
Fieua b e n g a l d ,  Linn. ( Urticncw ). 
Ficus indica, Linn. ( Urticneeas). 
F h u  glomerata, Roxb. ( Urficncete). 

108. SURENDRA QUERCETORUM, Moore. 
Aeocia Ititsia, Willd. (Legurninom). 
Acacia penncrta, Willd. (Legurninowe). 

109. TRADUKA YULTICAUDATA, Moore. 
Treuria nud$ora, Linn. (Ercphorbiaces). 
Em. Tl~e  egg is similar in shape to tllrt of the specie8 of tho 

genns Arrhopala, i.e., i t  is dome-shaped, but is broadest above the h e  ; 
it looh, however, to be turban-al~aped, i.e., tlat on the top. The reason 
of this ie that there are two rows of long delicate feathery-looking 
spikee, finely bifurcated at the top, placed at  right-angles to the polar 
axis of the egg and sligl~tly converging, oue row to the other, at the 
pointr. There are two-and-a-half oella from the base to near the 
anmmit of the egy, and these spikes are sitnated where the walle of 
the middle row of 0011s interseot with the walls of tile top perfect uelle 
and the bottom demi--11s. The cells are large, nearly regnlarly 
quadrilateral, with fine rather high walls, and ure flat-bottomed. On 
the summit the egg is pnnctnated, and has a ratl~er large, oentral, 
ciranlar depreesion (mioropyle). The colonr is finely p;rannlated green, 
the walls of the oella and the spikes being white. The cells ronnd the 
" equator " of the egg are ten in number. The broadth of the egg is 
0.6 mm., and the height 0.4 mm. 

LA~VA.  The lnrva in shepe and habits q p e e  in all respeote 
rbaolately with that of the speaiee of the genne Arrhpah. The head 
is hidden beneath the seoond eegment, is shiny, lather large, and black. 
Segment 2 is =mi-circular, very slightly indented in the middle of the 
front margin ; the middle doreal depression is semi-elliptical (round en4 

J. I!. 32 



anterior), velvety black, with a dorsal green line. $egment 3 is snddenlp 
somewhat higher and broader than segment 2. Segments 4 to 11 neel-ly 
of the same breadth and le~lgbl~ ; segments 12 to 14 decrease in breadth, 
the anal segment being rather flat, thickened ronnd the outer margin, and 
broadly rounded at the end, with a dorsal square velvely black patch 
bisected by a dorsal green line. The whole larva is depressed, being of 
one height from segment 4 to segment 10, both i~lclusive. The spiracles 
aro plainly visible, rather long ovals in shape, and yellow in colonr. 
The surface of the body is covered with minute, short, star-like hairs, 
ligl~t-colonred and sparse ; on the black patclles they are black nnd 
denser than anywhere else ; the surface is also laterally corrugated on 
each segment, wit11 a, few Iatero-ventral deep punctuations ; the whole 
margin of the larva bears long simple hairs placed somewhat far apart. 
The gland on ~egment  11 is Imge and co~lspicuous, surrounded by an oval, 
deep black pntcl~, wl~ich patch h n ~  a thin green line all ronnd just within 
its mnrgin ; the longer axis of the oval is transverse to the body length. 
The orgnns on segment l d  are circular-mouthed, protruded as white 
cylinders. Tho colour of the larva is light green, nit11 a dolwal dark 
green line flanked on either side by a white line ; a latero-dorsal white 
line ; a lateinl white line : all six white lines columeilce on segment 3, 
and end just in front of the gland OL segmelit 11. The segmenh are 
distinct. The space on the dorsnm between the lateral ~vliiteline and 
the white line flanking the dorsal green line is obscure rose-colou~ ed. The 
larva changes to a brown-pink before turning into a pupa. The total 
length of the full-grown larva is 19 mm., the breadth is 7.5 mm. 

PUPA. The pupa resembles that of the species oE the genus 
Arrhopala. The head is hidden, bowed. Segment 2 is large, very 
convex, with a semi-circular front margin, asceuding in the do~sal  line 
a t  the same angle as the front of the thorax. Thorax very evenly 
curved to the apex, then evenly descending to segment 5 from the 
 mounded apex. The pupa is sliglltly constricted dorsally Lelii~~d the 
thornx, not at  all laterally ; dorsal oi~tline straight from segments 5 to 8, 
then descending gradu~lly to the front margin of segrl~eut 10, after 
which the sniface is perpendicular to the longitndiml axis of the pnpa. 
I n  Intern1 outline the pnpa increases from the head to the sliglltly 
angn1f.r shoulders, then still more, though slightly, to segmenta 7 
and 8, after wltich i t  decreases gradually to .the end; the end is 
rounded, though not bpadened out like a hoof, and is applied ronnd the 
margin closely to the surface of suspension. The sl~onlder has a small 
tuberoular swelling. The spiracular expansion of segment 2 is amall, 
long, facing forwards. Spiracles wit11 swollen lips, oval, conspicnone, 
light brown in colour. Gland scar and mnrks of organs of segment 12 
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conepicuous. Body sul.face very finely covered with minute tuber- 
cular granules which sometimes coalesce into lines. Colour very dnrk 
rosy-brown, lighter on the abdomen and dorsum ; a dorsal light brown 
line on segments 2 to 4 ;  a row of two or three light brown spots 
parallel to the margins of the segments on each side .of the dorsal line 
on segments 6 to 10. Underparka of pupa light rosy-brownish-yellow. 
The pupa is fastened by the tail and s median band. Total length 
14 mm.. breadth a t  segment 7 is 6.5 rnm., height a t  the apex of the 
thorax 5.3 mm., breath a t  the shoulders 5 mm. 

HABITB. The eggs are laid singly or in tows and threes on leaves, ' 
leaf stalks, stems and twigs, even on the trunk of the tree, generally in 
cracks, crevices, or axila. One female lays many on the same tree. The 
butterfly is fond of the sun, and sits for long periods on one leaf basking 
with closed wings, sometimes on a twig, stem, or trunk of a tree ; wit11 
a r e  it can be caught in the fingers, but once on the wing ita flight is ex- 
tremely rapid though not sustained. The larva from the first moult makes 
a house or shelter for itaelf by turning over a bit of the edge of a, leaf, 
fixing it and lining i t  with silk, and eating holes all ronnd through both 
the layers of the leaf except on the outer side ; i t  makes new nests as 
required, feeding always on the tender leaf on which is its house. It 
wanders off to Rome crevice in the bark, hole i n  the tree, or even down 
to the ground, to pupate, getting under a dead leaf, or clod of earth, or 
into a hole in the ground, in the latter case. A dozen pupm are some- 
times found together. The butterfly is diEcult to kill by squeezing. 
Some of the larvm are attended by ants of the genus Oremastogaster, 
some are not : a t  any rate the ants do not appear to care much for them, 
as they will leave tbem on the slightest alarm. The pupae are sometimes 
attended by these same ants. The reason the butterfly is so rare is 
m a t  probably because the tree on which the larva feeds is, as a general 
rule, about 150 feet in height, with a clear stem of some 60 feet, and 
the  butterflies keep to the top. The reason of the succeee in obtaining 
so many larvm and pups was that extensive cuttings of this tree had 
taken place, and there were large arens covered with yonng stool-shook. 
Generally, a t  other times, and in other places the buttefies-or what 
was presumed to be this butterfly-have been noticed flying ronnd and 
basking on the leaves of the tops of high trees of Treloia nudiflma, Linn. 
The  known range of this butterfly is curiom, as i t  is recorded only 
from Tennsserim in Burma and from the Nilgiri Hills and North Kanara 
in South-Western India. The female has hitherto only been recognised : 
Mr. Bell has sexed when freshly caught and newly emerged d l  the 
specimens (a large number) in his collection. The male can hardly be 
said to differ superficiolly from the female, it is u s u d y  somewhat 
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a d l e r ,  and the bright smalt-blue. of both h g e  on the npperside i 
alightly l ighta  and more ailvery in ahade. 

110. ARRHOPALA CPNTAUBUS, Fabrioins. 
Hops Wightiana, Wall. (Dipterocarpea). 
Xylia dolabriformie, Benth. f Legumim). 
Terminalia tomentom, Bedd. (0ornbretac.s) . 
!lYeninalia paniculufa, Roth ( Combretace~) . 
Lagerstrmia &ncwlata, Wall.* (Lytliraw). 

111. ARRHOPALA AMANTEB, Hewitaon. 
Hopea Wightiana, Wall. (Dipterocurpear). 
Xylia dotabriformw, Benth. (Legurninmar). 
Tmina l ia  paniculata, Etoth ( Combpetaceas). 
Lagmstrasmia Eanceokrtn, Wall. (Lythmcedls). 

112. ABRHOPALA ABSEUS, He\vitson. 
Hae not h e n  bred in Kanara 

113. ABRHOPALA CANABAICA, bi00re. 
Hopa Wightia~ln, Wall. ( Dipterocarpea). 

114. ARRHOPALA BAZALUS, Hewitson. 
Hopear Wightiana, Wall. (Dipterocarpeas). 
l'erminalia panicrrhta, Roth ( Gombretac~). 

115. Cum~ra  rasns,  Dmry. 
A b w  precatoriue, Linn. (Legun~iiam ). 
Pongaazio glabra, Vent. (Leguminossrr). 
Denis Esyneana, Beath. ( Legnminom). 
Wagatecr rgioota, Dale. (Legumisos~s). 
Xylia dolabrifomb, Bentl~. (Legur~~inom). 
Mr. Bell notes that the larva of this apecies feeds on other species 

of Lsgwmiruwar than those named above. 

116. CUBPTI~ BULIS, Doubleday and Hewitson. 
Ougeirlia datbergioidee, Benth. (Legurninom). 

117. Zss~us CllRY8OMALLUS, Hiibner. 
Xylia dolobifmid, Benth. (Leguminoeas). 

This plant in the second Kanara psper, p. 382, appears under the name of 
&Jgcrstrmmia microcarpa, Wight, whiah is givon by Sir J. D. Hooker pr a synonym 
of 1. luneauial. 
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Tenninalia tomentoea, Bedd. ( Combretacear). 
Twminalia panicuhta, Roth (Uombretacsiw). 
Psidium Ckcyava, Linn. (Myrtuceas). 
Clarodenah.on infortunaturn, Qaertn. (Verberrcreea). 
Argyreia speciosa, Sweet (Uonuolc.trb~cear). 
Loradhue longijm-w, Desronss. ( ~ o r a n t h ~ ~ ~ 3 ) .  
Mr. Bell notee that the larva of this butterfly ia found on manly 

other plants than those given above frequented by the ferocious red, or 
yellow, tree ant, GYcophylla sn~aragdina, Fabricins. The lervm are so 
persietently csrnivorons that each one has to be bred by itself. 

118. 'CAM ENA ABOPNTBA, Anrivillins. 
Oamena (1865) is perhaps too near to Canaw~~a (1850), the latter 

name having priority, in which case the foimer name mast give way to 
Pratapa. T l~ i s  buttelfly appears in the eeoond Kenaxa paper, p. 3M, as 
Oarnsna cippw, Fabricins, bat Dr. Chr. Anrivillins in Ent. Tids., vol. xviii, 
p. 146, n. 418 (1897), has show11 that the true " Heupen'a" c imw of Fabri- 
oins is the same as " Heeperio " (Tqjuria) longinus, Fabricins, and tliat 
t h e  latter name must sink as a synouym to the former, which is tbe older. 
Dr. Anrivillins haa renamed the Ca~rieno cippus of authors, but not of 
Fabriciua, Pvatapa argentea. I t  has never been bred. 

119. CAMENA DIVA, VOOFB. 
Loranthus scurrula, Lian, ( Loranthacm) . 
Loranthus fomenloeus, Hey ne (Loranthacea). 

120. CBEON CLEOBIS, Godart. 
Loranthzu scurrula, Linn. ( Lorant hacete). 
Loranthas elaeticuu, Desronss. ( Lmunthacras) . 
121. APHNEUS VULCANUB, Fabricins. 
Ziqphue Jujuba, Lamk. (Rhamnea). 
Zuyphwr rugoea, Lamk. (Rbamnete). 

122. APHNZUB LOEITA, Horefield. 
Zizyphus rpcgoua, Lamk. ( Rhamnem) . 
Wagatea spieata, Dalz. (Leguminosar). 
Xylia do2abriformw, Benth. (Leguminw). 
Terminalia pniculata, Roth (Combretacem). 
Psidium Quyaaa, Linn. (Myrtacem). 
Lager6trmb lanceohta, Wall. (Lythracem). 
llrgyreia sericea, Dalz. and Gibe. (Convoluulace~). 
Dioaicorea pentaplbylh, Linn. (&cor~lced~). 
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Under A. lohita the A. comanus of Moore, which is recorded (p. 386) 
doubtfully as a species distinct from A.  lohita in the second K w a  
paper, is included. 

123. APHIEUS ABNOBM~S, Moore. 
A single specirnen has been obtmined in the Kanera district a t  

Jaggalbet,t, above the ghAts. I t  bas never Eeen bred. 

1%. A P E N ~ U S  rcr~s, Hewitson. 
There is a single male of this species in Mr. Bell's oollection which 

I have examined. It has never been bred. This species and the last 
are new to the Kanara list. 

125. TAJURIA IHDRA, Moore. 
Lorartthus elasticue, Desronss. (Loratrthacem). 

126. TAJGUIA crerus, Fabricins. 
Loranthur JVaUiehianus, Sohnltz. (Lorutrthaceze). 
Loranthw scun-ula, Linn. ( Lorantharm). 
Loranthus longijZorw, Desron~s. (Lwanthacem). 
Loranthus elusticus, Desronss. (Lorantlraceatl) . 
This species appears in the second Kanara paper as l'ajuria lorrgirrtrs, 

Fabricins. With regard to the change of name see No. 118 ante. 

127. TAJURIA JEHANA, Moore. 
Mr. Bell has a m l e  of this species taken a t  Karwar in the North 

Kanarm district. It is new to the list of Kaumrese butterflies, and hae 
uever been bred. 

128. OPS M E L A ~ T ~ Q Y A ,  de Nidville. 
Loranthue scutrccla, Linn. (Lorantkcem). 
Loranthus tomentoeus, Hey ne (Lorantlraceas). 

129. C E L I ~ I A  OTHONA, Hewitson. 
Rhpcirostylis retusa, Blume (%chideas). 
Saccolabicrm pupillosum, Lindl. ( O r c h i h ) .  

130. ZELTUS ETOLUB, Fabricins. 
This species hae never been bred. 

131. C ~ E R I T ~ ~  JAFFRA, Butler. 
S a r m  iudica, Linn. (Lcguminosia). 
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Xylia do&briforntw, Benth. ( L e g u m i ~ ) .  
Cinnamomum zy hie. urn, Brey n (htr~inem). 

132. RATHINDA AMOR, Fab~icins. 
Hnpea Wiyhticataa, Wall. (Dipteroccopml. 
. Schleicha trijuga, Willd. (Sotpiat&~8~~). 

Eugenia zeylanic~r, Wight (Myrtaee~).  
Carya arborea, Roxb. (Nyrtoce~).  
Irora roecinea, Linn. ( R t c b i w ) .  
Loranthus bngijlorur, Desronus. (Cwoi~tlrncrm). 
Croton sp. (Etythorbic~ce~?). 

133. HORAGA ONYX, Moore. 
This species ~ I R R  never been lrecl. 

134. CATAP(ICCILAIA ELEO.\KS, Drucc. 
Ter,rrirlnlia tomerrtorrcl, Bedd. (Combretnre~). 
Tern~itlalia panietrhla, Roth (Conlbolace,7:). 
Ln!yw~tr.aen~ia Intrceolata, Wall. ( Cy t1rrr1re.w). 
hlr. H. H. Druce in Proc. Zml. Soc. Loud., 1895, p. 612, snggents 

that if tile Sumat~an, Jndinn and Ceylonese speciea of Cntapczcilrna nllietl 
to 0. e1egarls' sl~ould p 1 . o ~ ~  to be dist,in~.t from the t.ypicnl Bnrnean form 
it. rnv be called C. rtanjor. 

135. LOXCRA ATYMNUS, Cramer. 
13imcore1~pentaphylla~ Linn. (Dimcmeaceie). 
,qmilaz macrghylln, Roxl~. (Liliacriv). 
The pupa of this species is suspended by the tsil only, will1 no 

median band. In the second Kenam paper, p. 390, tile latter is i n ~ d -  
rertently given ss being present. 

As t l ~ e  eight genera, Carnetla, Creon, Aphnmria, Tajrcria, Ops, Che,itr.,t, 
f i thinda and Lorura have the papa suspended by the cremmter o111y 
with no medinn girth, they mould seem to form one vory natural group, 
thiu cllarctcter b e i ~ ~ g  an extremely aberrant one in the Lymtai&. The 
larvae and pope in these genera nl-e ale0 Tery similar. In the RenllR 
Spolgis nlso tile popn is attached by the CI-emmter only with no median 
band. 

136. DEUDORIX EYIJABBAS, Moore. 
Coniinm.~ Ritcltiei, Hook. f. (Con~za~acece). 

137. ZIHAPSA TODARA, Moore. 
Acacia Intsia, Willd. ( Legaminne~) . 
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Amcia I&, var. c d a ,  W. and A. (Legumiw) .  
A& yet~nata, Willd. (Legurninom). 

138. RAPALA 8CHIBTACEA, XOOFB. 
Acacia. Intsia, var. cassia, W. and 8. (Lsguntimwe). 
Acaciu petluala, Willd. (Leg trmitmm) . 
Qukquulis indica, Linn. ( Combretacem) . 
139. RAPALA LANKANA, Moore. 
Tagatea apicuta, Dale. (Lequrnituu)m). 
dcncia Iuteia, Tar. e, W. and A. (Legutnitrose). 
Acacia pennatp, Willd. (Legunlino6e). 
LARVA. The larva is similar i n  shape to the lervse of otl~er specie8 

of Rnpala. H e d  shiny, smooth, very light yellow, with the jaws and 
tile b ~ s n l  joint of the antennee white. The " teeth " or pimesses on tlic 
segmenk nle round-topped, with a slight constriction befure the end of 
P R C . ~  tootli, giving the teeth the appearance of being bnll-topped; the 
nnnl teeth and subdorsal teeth of segment 2 are smaller than the rest, 
h e i ~ ~ g  little more than knobs. There is a subdomal tooth to each 
segment except ~egment  13, a snbspiracular tooth to eacli segment 
except segments 13 acd 14; the snbdorsal teeth of segments 11 and 12 
are mnch fnrtller apart than on any other segment; the teeth of segment 
2 are on the front margin, those of eegment 1 4  on the hinder margin, all 
the rest in the middle of their respective segments. The'snrface of the 
body is smooth, oily-looking, each tooth haviiig abont eight golden- 
coloured hnirs proceeding from the extremity, which are abont the enme 
lerlath ns the tooth itself. The spiracles nre oval and blnck; the gland 
on segment 11, and the cylindrical protmsible o r p n e  of segment 12, are 
present. The colonr of the larva is a light oily yellow-greenish, with R 

diagonal white band along the base of each enbdorsal too&, and below 
it,, fi-om the front mnrgin near the snbdorsal line down and back to the 
hinder margin to just behind the spiracle ; the area on escl~ segment i i r  
front of this line is snffnsed with brown ; a light brown p ~ t c h  with 
white cross on it dorsally on segment 2, and a small subdomal green 
rising on the hinder rnargin of that segment; the dorsnl parts of segment8 
11 and 12 nre pink-greenish ; there is 8 dorsnl blnish line. The colonr 
of the larva may be dark green with the diagonal lines yellow, and the 
arew in front of these lines deep rich brown-red whon it is feeding on 
the red flowers of Wagatia spicate. Dalz. Length 19 mm. if moving, 
breadth 5 mm. omitting the teeth, 7 mm. if the teeth be inclnded. 

PUPA. The pnpa agrees in shape with those of the other speoies of 
Rnpnln found in North Knnan, thelength from segment 4/5 to the front 
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being about equal to the length from the same point to the anal end ; 
the breadth is greatest at segment 7, thongh bnt little more than at  the 
shoulders ; tlie height is the same a t  segment 7 and a t  just before the 
hinder margin of the thorax ; the vwtex of the head is inolined towards 
the ventral line of the pupa; the front margin of segment 2 slightly 
overhangs the head, and its dorsal line is inclined at  an angle of abont 
45" to the length axis of the pnpa ; this segment is lmge, rather square 
in the front outline (which is the front of the pnpa), and slightly piliohed 
latel-ally behind the spiracles on the margin of segment 2/3 ; tbe thorax 
is very large, and inal*enees in breadth from the front margin to the 
shoulders, is slightly pinched in front dorsally, and hoe the hinder margin 
coming to n point in tlie dorsal line ; its dorsal line is evenly cul.ved, is at  
an angle of 45" to the length-axis of the pnpa in ita anterior half, and 
cnrves thronghs plane parallol to that axis far aa the margin of segment 
314; segment 4 hne ite dorsal line inolined from the frout margin to the 
hinder margin towards the length-axis, so that the pupa is constrioted 
somewhat dorsally, ita dorsal line rising agaiu from segment 415 to 
segment 7 ; the margin of segment 9/10 is raised, aa ia usual with the 
p u p  of &pala, there being a thin interval between the margina ; the 
hinder end of the pupa is roanded ; the ventral line ie straight. The 
anrfaoe of the pups is finely reticulated, and hna some minute e m t  
haira on segment 2, on the thorax, and on the dorsnm of the other 8% 

ments ; theae hail-s are sparae. Tile spil-aclea of segment 2 are raieed, 
oval, small, golden-yellow snrfaoes whioh face forwards, the other 
spiracles an, of the same colour, small, oval and raised. The colonr of 
the pupa is light me-brown, segmenta 4 and 5 are generally dark, the 
margin of aegment 9/10 is dark ; there is a dorsal darkieh line and a 
darkish lateral spot on eaoh abdomil~al segment; the wings, segment 2, 
and the sides of the thorax, are darkieh. Length 12.25 mm., breadth 
6% mm. a t  segrnelrt 7, a t  the shouldere 5.75 mm. 

HABITS. The larva livee on the flowers and young park of the p h f  
on whioh i t  feeds, and always on saoh plants ae are frequented by the 
largo red ante ~ w p h y l l a  mauagdiian, Fabrioina, whioh tend the Iarvse. 
Pupation takes plaoe anywhere, amougat the flowers, in the orevices of 
the stems, b., and the pupa ie attached by the tail and by a body-band. 
The pupa when disturbed makee the asunl creaking noise whioh iu so 
common amonget lymnid pnpee. 

140. RAPALA VARUNA, Horafield. 
Ziqphw XyZupyrlrs, Willd. (Rhumneee). 
Zieyphur rugom, Lamk. (Bhamnem) . 

J, rr. 38 
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Xylia dolabrafort&, Benth. (Le~uminoeas ?. 
Q u k p ~ l i e  irtdicn, Linn. (Uombretacear). 

141. RAPALA MELAMPUS, Cramer. 
Zizyphue mgoen, Lamk. ( Rhaiiai~errs). 
Ougei~aiu dalbergioidee, Benth. (Legumim~se) . 

142. .BINDAHABA BCGRIVA, Hors6eld. 
8alacia oblonga, Wall. (Celastl-ines). 

, 143. VIBACHOLA I SOCRATES, Fabricins. 
Tamaiindwe iildica, Linn. (Legtmtinosn? ). 
Puniea G~nriatum, Linri. (Lytliracete). 
Rlrndia trligiiaoea, DC. ( Rtibiacere). 

144. VINACHOI~A PERBiE, Hewitson. 
A~loila squaiaosn, Linn. (Ailonacere). 
Randia uligi~~osn, DC. (Rt~biaeem). 
Rni~rlin d~rmetorum, Lamk. (Rtibincee). 

Farnily PAPILIONIDIE. 

Subfsmily PIEBINI. 

145. LEPTO~IA XIPEIA, Fabriciue. 
Cratmva religioea, Forst. (Capparidem). 
(7appai-i~ Heynearla, Wall. (Capparidem). 

. Capparis sepiaria, Linn. (Unpparidem) . 
Cappa& horritla, Linn. f. ( Capridem).  
This butterfly appeara in the second Kannra list under the Rpo- 

nymic generio nnme Nychitona. 

146. DELIAB EUCHAI~IB,  .Drnry. 
Loraiithrrs longijEorucr, Demouss. (Lorantk~zceas). 

147. PRIONEHI~ BITA, Felder. 
This lare battorfly has not been bmd in Kanera, bat Mr. Bell 

hm seen a femnle laying eggs on a plant which ie probably Cappa& 
tenera, Dalz. (Cappar.idete). T l~e  eggs hstched oat, but the larva failed 

reach maturity. In  Ceylon Mr. E. E. Green aaya that the larra  
feeds on Capparis. 

148. CATOPBILIA PYBANTHE, Linnmus. 
Cassia ddentalw, Linn. (Legurninoras). 
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149. CATOPSILIA OBOCALE, Cremer. . . .) 
Cassia FMtub, Linn. (Legminoom). . . 
Oauuia riamea, Lam.+ (Legurninow). 
LAB~A. The larva [of 0. catilla, (3ramerI is very similar in e v e q  

way to that of Oatq&lia arocale, Cramer [these two species are in 
de Nidville's opinion one and tlie same species]. The head ia round, 
groea, the olypeus edged with brown, covered with small, shiny, blaok 
tubercles which are not very large and do not hide the colour of the head ; 
the anal flap is rounded, but looks square a t  the extremity, and is covered 
with small tubercles, not black but green, eacli bearing asbart  hair; the 
body is covered with rows of m a l l  blaok tubercles aa ill C. mocak, of 
which only the row along the apiraaular line ia conspicuous. The spira- 
cles are oval, ahiny and white. The oolour is green, with a spiracular 
white band touched with blight yellow on segments 2 to 5, and these 
segments, especially 3 and 4, are distinctly flanged on the spiracular line 
as in the larva of Hebomoia australis, Butler, though not to so great an 
extent. Lengtli 51 mm., height 7 mm. 

PUPA. The pnpa is the seme as that of C. wocole a t  first sight, 
but the dorsal line of the thorax is absolutely parallel to the longi- 
tudinal axis of the pnpa for two-thirds of ita length ; consequently the 
hinder part just before the margin is perpendioular to this parallel 
part, i.e., is raised snddenly though very slightly above the front margin 
of segment 4, and the front end of this parallel dorsal line is a t  an 
angle, and n sharpish angle, with the front slope of the thorax ; the 
shoulder too is distinctly angled, iie., the point where the lateral line 
of the head and segment 2 meets that of. the wings; the front margins 
of segmente 9 and 10 in  t l ~ e  dorsal line when looked a t  sideways show 
a minute peak overhanging the hinder margins of segments 8 and 9 
respectively ; the cremaater is distinctly bifid a t  the extremity, and h u  
some shiny, very short, black snspeneory h o o b  dorsally as well aa a t  the 
extremity. There is a dorsal rugose black tip to the snont t e r m i n ~ t i n ~  
the head, which snout is cylindrioal in its apical half; there is no 
black line round the eye aa in C. crocale, aud there is e dark green- 
blue dorsal line, which is yellow bn the thorax, as well as the supra- 
spiracular yellow line. Length % mm., length of snont 3 mm., breadth 
at segeaent 7 is 9 mm., height a t  apex of curve of wings (segment 6) 
10 mm., height a t  the apex of the thorax 8 mm. 
[= HABITS. The habite are the same as in 0. crocals in every particnler 
both as to the larva and the pupa. Mr. Bell notes that until 6he day 
(30th July, 1898), on which he wrote this description be always 

Thie plant appears in the Brat Kenara paper, p. 864 under its eynonymio namg 
Cwia swrtatrana, Boxb. 
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aonnidel.ed C. otourla and 0. cat& were one and the same b u t M y ,  bat 
i t  always skaok him ae somewhat anomalous that nearly all the 
bntte~fliee a u g h t  below the hille on the Nortli KBYUWM oomt should be 
of the former f o ~ n ~ ,  while the great majority of thoee a u g h t  on tbe 
tope of the hills and in the heavy jungles should be of the latter form. 
There is but little doubt, he erys, that the former is a more or less open- 
country butterfly, while tlie latter keeps n w l y  altogether to the 
jungles. 

150. Tl~arAs HECABE, Linneus. - 

Beebatria aouleota, Pers. (Legunairraests). 
Ohsoia occidentaliu, Linn. (Lsgunainouu3). 
C m M  T m ,  Linn. (Leguminosas). 
Casria glaucar, Lam. (Aegminom). 

1.5 1. Tusras BILHETANA, Wallace. 
Poinciana regia, Bojer (Legutnitmw). 
Wagatea spicata, I)alr. (Legumitrosar). 

153. TPRUS LETA, Boisdnvsl. 
This butterfly has not been bred iu Kan~ra.  

354. TEEIAB VENATA, Moore. 
There are epecimens of this species in Mr. Bell's and my own 

collection taken in Karwar in October. I t  is new to the Kanara list, 
and i t  has not been bred. 

155. TERACOLUS AMATA, Fabrioine. 
8alvadora par&, Linn. (8alvador.acear). 

156. Tswco~ue ETBIDA, Boisdnval. 
Oadaba indim, Larnk. ( Oapparidtw ) in Bombay. 
Mr. Bell hss a u g h t  a single specimen only of this butte~fly in 

Kanara, from whence Dr. Butler also recorde it. 

157. TERACOLUB EUCHAUIB, Fabricins. 
Oapr iu  sepiaria, Linn. (Oapparidesa) a t  Bijapnr. 
This species is new to the Kaua1.8 list. Dr. F. bloom has 

recorded i t  from North C11m1.a as T. pallens, Moore, which is a synonym 



of T. eucharis. Mr. Bell has received it from Bijapur, which lies N.-E. 
of Kanm-a, but bas never taken i t  in Kana1-a itaelf. 

158. Ixrrs PYBENB, Linnmus. 
Capparis aepiur-ia, Linn. (Cappalidele) at  Bijapur. 
Dr. A. a. Butler in his latest revisiou* of tbe genus I x h  restricts 

I. pyrme, Linnmns, to China, and recorde I. freqturtla, Butler, from 
" India generally," I. dharmsab, Butler, from " Indin, from Darjiling 
to the Weetern Provinces and south~vards to the Neilghet~ies," and 
I. pirenossa, Wallace, from '&Western India s?uthwalds to Depalpur." I t  
is unknown to the writer to wliicli of these species, if my, Dl.. Butler 
would assign the butterfly that is placed here under the pareut form. 
I. ciegalensie, Moore, is restricted by Dr. Butler to Ceylon. Mr. Bell 
doubts the occurrence of I. p7yrene ill Kannrn, tliongl~ i t  corttlinly occni-s 
wmmorily elsewhore in the Bombay Presidency, mid at Bijnpnr, N.-E. 
of Ka~iara, bat it has been recorded from " A place half-way up tho 
ghOt on the road to the Qairsoppa Falls." 

159. 1x1~s MARIANNE, Cramel-. 
C a p  s e p i o r i a ,  Linn. (Capparidem). 
New to the Kanara list. I t  is comuon 011 the Malemani or 

Gaireoppa GhBt in Kanara. I t  has not beeu bred in Kanara. 
. . 

160. HEBOMOIA AUSTBALIS, Butler. 
Cra t~oa  religio8(1, Fo~at. (Cappcn-idem). 
C a ~ r i s  Heynea~ ,  Wall. (Oappapidum). 
Capparis Uoonii, Wiglit ( Cappavidele) . 
Capparis sepiaria, Linl~. (Capparidem). 
This species appears in the second Kanara list as H, g k ~ c c i ~ y e ,  

Linncsus, bat Dr. Butler has recently separated off the South Indian 
and Ceylonese form nuder llle name H. australis fl-om the North-East 
Indian, Bnrme se, Malsym Peuinonla and Chine~e H. g92oueippe.t 

161. NEPEERONIA Prtwner, Moore. 
Capparir Heyneana, Wall. (Ot rppa~* ih ) .  

162. NEPHEBONIA HIPI~IA, Fabricins. 
C a p &  Heyneana, Wall. ( Cappwidesrr) . 
Capparia h-da, Linn. f. (Capridem). 

Ann. and Mag. of Xrt. Hist., seventh series, vul. i, pp. 133-143 (1699). 
t Anp; and. Mag. uf Not. B i t . ,  wrenlh seriea, rul. i, pp. 289-293 (1898). 
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163. APPIAS LIBYTHltA, F ~ b l + c i u ~ .  
Cratwa re24g&saa, Fom t. (Oapparichw). 
Cappan's horrida, Linn. f. (Oapparidea). 
This species is entirely omifted from Dr. A. G. Butler's recent 

monoglnph of the genus CatopLagn (Ann. and Mng. of Net. Hiat., 
seventh seties, vol. ii, pp. 392-401, 458-467 (1898). Possibly with 
A. zelmirir, Crnme~., he considem it to be a trne Appias, attd generically 
distir~ct from the genus Uatopllaga, Hiibner. 

164. APPIAS TAPBOBANA; Moore. 
Crafsva religiosa, Forst. (Capparideas). 
This species is given in the second Kanara list as A. himoides, 

Moore, that species being a synonym of A. hippo, Cramer, found i n  
North India, Bnrmn, the Mday Peninenla, Indo-China, China, and 
many islands of the Malay Archipelago. A. Itippo is distinct from 
A. taprobana, the latter occurring in South India and Ceylon only. 

165. A P P I A ~  ALBINA, Boiednval. 
Xemicyclia cenrreta, Tb waites (Euphorbiaw). 
This species is given an A. ,~eombo, Boisdnval, in the second Kanara 

list. A. neombo ie a species which cannot be satisfactorily identified, 
t,hough I have some specimens of Appiacr from North Kanara that agree 
fairly well with the ariginal desoription, but tbese in my opinion do not 
represent a distinct species, but sre probably a dry-season f o m  of 
A ,  wardii, Moore, or possibly of A. albiifa, Boisdnval. They were a l l  
caught or bred in December. Dr. A. Q. Butler in Ann. and Mag. of 
Nat. Hist., seventh series, vol. ii, p. 397, n. 11 (1898), places Pie+ 
neoatbo as a synonym of Uatophaga albina. 

LABVA. The 1al.va is verp like that of A&ab laprobarra, M-, 
in appearallce, but ie as a rule more tl~iokly covered with black tubercles. 
The body ie more or leee qlindrioal, but rinrrome somewhat a t  segments 
2 and 3, and still less so a t  the anal end; the annl flap is thick, 
semicircularly rounded, and inolined a t  an rngle of 45O to the length- 
axis of the larva, and has a emnll, very slightly developed, c o n i d  
tulx-wole before the extremity on each side of the dorsal line ; the f m f  
half of the flap is sl~iny nnd black, and bas some conical tubmlee of 
different sizes all over it, each m o u n t e d  by a single fine hair, there 
being one subdoraal tubel-cle larger than the rest; the posterior h l f  
is green and smooth except for the tubercle above the extremity j w t  
mentioned ; the body is somewhat stouter in the middle; fhe h d  ia 
broader then t b  body at eegment 2. round, .shiny, oily yellow 
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gll over, wibh a miher large and rather narrow triangnler *pea, the 
labrum and antenaee ooloured like the head ; the surfwte covered wit4 
emall, conical, aetiferons, blaok tubercles, three oq eaoh side of the dorsal 
line on the vertex, two or the border of the clypens a t  the apex on each. 
side, and one above the apex on each side of the centml line, about eight 
on each lobe besides, in addition to which there are several small cylindri- 
cal points, all, tn\~ercles and points,with a snrmoun.ting fine hair. Surfnce 
of body rugose wit11 six transverse rows, from above t l ~ e  spiraculnr 
region over tlie dorsnm, of emnll, shiny, conical, setiferons, blnok tubercle8 
to eacl~ segmen t ; segments 2, 12 and 13 have only a few tra~lsve~se 
rows of such tubercles ; the front row of each segment is generally 
composed of Iarge~. tubercles than tbe others, and especially the mb- 
dorsal tubercle of t h ~ t  first row is generally large, tlle tuberoles of 
segment 2 nenrly ~ender  the whole segment black ; t l ~ e  surface is shiny 
t u  well as the tubercles, and ha8 besides a few cylindrionl, setiferons, 
blnck points. Spiracles of the ordinary size, flush, oval mid white. 
The colour of the body is a rather light greell, sometimes with a tinge 
of lilac, with a yellow-white, spimcular, narrow band from segment 
213 to segment 12, where the bend expands somewhat. The blnck 
tubercles mny sometimes be very small, just blaok specks. Tho eye8 
are only four in number on each side, and are amnged in an arc nbove 
the base of the antennae, they are shiny, of the same colour as t l ~ e  h e d ,  
and are generally bordered with black. Length 30 mm., breadth 
3.75 mm. 

PUPA. The pnpa is very like that of A. taproba,za; the hend- 
process from between the eyes is.long, flattened at the sides, slightly 
curved, pointed nt the extremity and directed upwards and forwards, 
sometimes strnight out in a line with the axis, sometimes incli~~ed to it ; 
it ia M long as segment8 4 and 5 (in the dorsal line) together ; and tlle 
edges on the ventrnl surface are minutely serrated. The front margin 
of segment 2 is produced into a small subdorsal tooth, and the dorsal line 
is  1-atI1er strongly cnrinated ; the thorax is rather highly carinated on the 
dorsal line, the lnterrl outline of this carina being a curve which is 
slightly broken at the apex, just before whioh the carina is doable, and 
the edges somewhat minutely selnte  ; t l ~ e  lateral teeth of segmenta 6, 7 
and 8 are all the same size and pointed ; the dorsal line of the abdomen 
from segment 6/7 somewhat carinated, the carination splitting down the 
sides of the oremaster on segment 14 ; the cremaster is rather small, 
square AS seen from above, slightly bifid, with the lateral carha, which ia 
continued forwards on to eegmente 1 1, 13 and 13. The spiracles of 
segment 2 are thin, yellow lines, the other spiracles are oval, flush, 
and white. The surface of the pnpa is shiny, smooth except for a 
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superficial wrinkling, the uarinae, end the teeth ; there is a round, blunt, 
low production of the shoulder. The wlour of the pupa is dirty whitish 
with a pink shade on segments 4 to 14 ; the same but transparo~it- 
-looking on the rest ; the head-production, the point8 on segment 2, the 
teeth of segmenta 5 to 7 (sometimes), and the extremity of the 
oremaster are bleok-only tlie top and lower edge of the point of the 
]lead however ; there is a black spot on the binder edge of segment 2 
doreally, one just behind the shoulder, one lateral on segments 3 and 4 
to 12, and one do~ssnl on the front margin of segments 9 and 10. There 
is always a semicircle of six darkish spots dorsally on segments 6 and 7. 
The oolour of the pnpa when formed nnder .a leaf is probably p e e n ,  with 
the markings as above. The underside or ventrnm of the pnpa is 
always wliitish. Length 2125 mm., of wliioh the prooess on the l l ed  ie 
2.75 mm., breadth at  shoulders 5 mm., breadth at  segment 7 from tip 
to tip of teeth 7.5 mm. 

HABITS. The habits of tlie larva are thoee of A. taprobaw. T l ~ e  
pnpa is formed on the nnderaide of a leaf, on the trunk of the tree, or 
on any flat surface, and is attached by the tail and by a body-band. 

166. APPIAB WAEDII, Moore. 
Capparis Heyneana, Wall. (Uappridem). 
Recorded by Dr. Butler, I.c., p. 398, n. 18, from the Nilgirh, 

Mysore, and Rangoon. The latter locality is certainly erroneous. The 
species is confined to South India. 

167. HUPHINA NERIRBA, Fabrioins. 
Capparis sep'aria, Linn. (Oapparideas). 
Capparis horn'&, Linn. f. (Uaparideae). 
H. nerissa ie the parent form of this group of this genus occurring 

in India, but typioally it is not found in South India, being repreeented 
there by H. yhyne,  Fabrioins, nnder which name i t  appears in the 
second Kana1.a list, p. 574, n. 158. 

168. EUPHINA BEMBA, Moore. 
Capparis Heyneataa, Wall. (Uapparidez) . 

169. BELENOIB YEBENTINA, CIwner. 
Capparis divwhmta, Lmk.  (Uap&).  

Subfamily PAPILIONINE. 



The generia nrwa OmitiPoptsua, u m l h  WW tbie apdciea io given 
in the Ksnara papers, i~ e'rynonym of Tpoidss. 

171. PAPILIO HECTOB, Linnmna. 
Aristolqchia idica, Linn. (Ariatolochimas). 

172. PAPILIO AEIBTOLOCHIB, Fabrioins. 
drietolochia brmteata, Retz. ( Aristoloahiacercl) . 
Aristohhia indim, Linn. ( Aristolochiacese). 
The food-plant of this bntterlly, Arietohhia, Linnmns, muet appa- 

rently have been known to Fabrioins in Europe in 1775, more than a 
century and a qnartpr ago, when he described the insect, and probabllp 
named it after the pabulum of the larva. 

173. PAP~LIO AQAMEMNON, Linnm~s. 
Unona discolor, Vahl (dnonacea). 
Polyalthia longifolia, Benth. and H. f.* (Anoncrces). 
Anona squanzosa, Linn. (Anonacaas). I 

Anona reticulata, Linn. (Anonam). 
8accqetalum tomentosum, Hook. f. and T. ( Anonaaem). 

174. PAPILIO SABPEDON TEBEDON, Felder. 
Oinnammum zeylanicam, Breyu (Laurinese). 
Abwdaphne sentemq#olia, Neea ( Laurine~) . 
In'tma sebifera, Pem. (Laurdw). 
An aberration of this speoiea has been described by Colonel Swinhoe 

from Matheran in South India aa a distinot species npder the y e  of 
Delehinu [sio] thermodusa. I t  has the anterior blue spot, of the m,edian 
b n d  of the forewing abaent. This aberration is found also in Ceylon. 

175. PAPIGIO EUBYPYLUS JABON, Esper. 
Unona Lawi& Hook. f. and T. ( A n m ~ ) .  
Saeeopetalum tomentosum, Hook. f. and T. (Anonuese). 
In the first Kanara paper, p. 364, thie species appeare under the 

name Papilio doeon, Felder, and in the second, p. 578, as Papilio telephua, 
Felder, these two species being given by the Hon. -Walter Rotlischild 
in Nov. Zool., vol. ii, p. 432 (1895) aa synonyms of Papilio euiypylua 
jason, Esper. 

176. PAP~LIO NOMIUS, Esper. 
Saccopetolum tomentosum, Hook. f. and T. (Atwnacese). 

In the &st Kanem paper, p. 868, this plant ia given uncler ite r p n o ~ i o  
name Wteria [mte Ghratteria] longifolia, Wall, 

J. 11. 33 
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177. PAPILIO ANTIPHATES ALCIBIADES, Fabrioiua. 
Unona Lawii, Hook. f. and T. (Anomacm). 

178. PAPILIO DEMOLEIIS, Linnmns. 
Iluta graveobns, Linn., var. angustifolia, Pers. (Rutawe). 
Blycosmis pentaphy l&, Correa ( Rutacem). 
Muwaya Kctmigii, Spreng. (Rutacam). 
Citrus decumana, Linn.   but ace^). 
a g l e  Mamnelos, Correa (Rutacem). 
In  the Kanara paperelthis species is given under ite ejnonymic 

name P. erithoniw, Cramer. 

179. PAPILIO POLYTES, Linnmns. 
Zanthozylum Bhetsa, DC. (Rutaceas). 
Blycosmie pentaphytla, Correa (Rrctacem) . 
Citrue medica, Linn. (Rutacem). 
Citrus decumana, Linn. (Butacea 1. 

180. PAPILIO F'OLYMNESTOR, cIUmer.* 
Paramignya monophy lla, Wight ( R~ctacea ) . 
Atalantiu monophylla, Correa (Butacesll) . 
181. PAPILIO HELENUS DAKBH A, Hampson. 
Zanthmylmm Rhetsa, DC. (Rutacem). 
Qtyeomis petataphyh, Correa (Rtctace~). 
Citrus medica, Linn. (Rutacem). 
Citrus decumana, Linn. (Rutacem). 

182. PAPILIO DEYOLION LIOMEDON, Moore. 
Euodia Rmburghiann, Benth. (Rutacem). 
Acronychia laurifolia, Blnme (Rutacee). 

183. PAPILIO PARIS TAMILANA, Moore. 
Ecodia Bazburghiana, Benth. ( Rutam). 
Though Mr. Bell hare given me the name of the food-plant of the 

larva of this splendid butterfly, the largest of ita group, he has not 
furnished me with a description of its transformations. He hra only 
seen the female laying eggs on the plant named. 

In the first Kenam paper, p. 367, one of the food-plmh of thin butter9y in 
given as aarcinicr Xanthoehyrnus, Hook. f. (Gutt; fer~) ,  bnt Mr. Bell conaiderr thk 
reoord to k inoorreat. 
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184. PAPILIO BUDIJEA, W&WOO~. 
Zantlroceylrcnz Bhetra, DC. (Ribtaw). 

185. PIPILIO ABRISA, Kirby. 
Olyoosnais pentaphylla, C o r n  ( & t ~ ) .  
A W a p h n e  uemeccrrpifoolia, Nees (Laurinem). 

186. PAPILIO CLTTIA, Linnmns. 
Ck'nnanwmann aeykmicurn, B m p  (Laurbem). 
Aheodaphne uememrp,~olia, Nees (Laurinem). 
Lit- tomentosa, Herb.* (Ladmas), in Bombay. 
L i b a  eebifma, Pers. (Laurinm). 
In the two Kanara papere this bntbrfly appears ae Papilio 

dkimilw, Linnmns, or P. panope, Linnmna, but the Eon. W. Rothschild 
hne recently ehewn that P. clytia ie the oldest name for it. 

187. PUILIO PANDIYABA, Moore. 
This is the only PapPlw in Kanara of which the food-plant has 

not been discovered. The allied P. j o p h ,  Qray, of Ceylon, has been 
bred, but ita food-plant has not been recorded. The larva shews that 
this butterfly comes into the first group of the genus, being very similar 
fo that of P. hector, Linnseus, and P. aristolochis, Fabricins, and pro- 
bably fee& on the same plants. 

Family BESPERIIDB. 
188. I a ~ a a s  UOMATA, Moore. 
Hspkphnrm venuloacm, Seem. (Ara~iaceas). 

189. ISMENE rsrrousoalr, de NitGville. 
Combreturn atemma, Roxb. ( Combretaceas). 

190. BIBASIS Scar, Moore. 
Corn bretwn exteneunr, h x b .  ( Ombretaoesll) . 
191. HASORA (Parata) ALEXIS, Fabricios. 
Pongamia glabra, Vent. (Leguminosm). 
Dr. Chr. Anrivillins in Ent. Tids., vol. xviii, p. 150, n. 68 (law), 

has recently shewn that " Heeyeria " aleais, Fabricins, is an older name 

In the 5rnt KanarepPper, p. aB9, thir plant ir mentioned under Tetranthera 
apctoh, h l a .  and Gibe., which ir given by 8ir J. Hooker arr e. qnonym of Lit- 
tandem, Hwb. 



for the " Papitio " chromus of C r a m ,  n n k r  wbi& thin spades qpeere 
in the Kanara papers. 

LARVA. Head squarely rounded ae seen from the front, moderately 
thick through ; covered with rather long, erect, liglrt heire; the adour 
is yellow or red-fusconrr ; when yellow a Maolr spot (the eyes) at tbe 
base of each lobe just nbove the jaws; head elightly bibbed. Segment 
2 is smaller than the h o d ,  and has a dorsal, broad, black collar ; it is 
often greenish when i t  has two black, lateral spots, The shape ie 
cylindrical, the section being circular, the anal end slightly sloping and 
finishing off round; the last wgment has a ahiny, d d ,  block shield at 
tbe end. The spiracles nre rather long ovals, large and white. The 
body is sparsely covered with rather long, erect, white hair. The colonr. 
ie a more or less dark mnnve on the doreal half-eegmente, snfEoaed with 
qhitey-yellow doraally ; tbere i~ a dorsal, pure mauve line, md a rn- 
or lee8 indiatinet subdorsal pure mauve line ; aa aleo a broad, latero- 
marginal bond of yellowish-green bordered above and below by a white 
line. Ventram greenish-yellow. Tlie larva is oily looking. There may 
be a lateral, b h k  epot on each or any of segments 5 to 9. 

PUPA. Head high, somewhat bowed, with a conical bow on the 
verbex, pointing upwarde and forwards, between the eyea; the eyes am 
very prominent. Segment 2 broad. Thorax etout, convex, humped in 
tbe usual way ; shoulders somewhat narrower than the head. Sectiion 
of body cii-oular. The pnpa decreases evenly in diameter frwn the 
rrhonldem to the end, with a slight dorsal constriction to the cremaeter, 
which is small nnd nearly cubical. The last segment before the end is 
broad dorsally, but disappears Interally, and is raised on the front margin 
above the margin of the noxt segmenf, with a triangular indenhtion 
dorsally. Segment 14 ahom aa n semicircular doml  shield-like piece, 
deeply indented oil the dorsal line. Spiracles rather large, rather long 
ovals, light brown in colonl., +he upiracle of segment 'I linear.. Surface 
shiny, widely and finely wrinkled, covered with more or less nnmmua 
hairs, erect on the anterior part of the body, adpressed on the posterior 
part ; ventrally on abdomen the hairs are erect. Colonr green, generally 
eprinkled with white powder, with a yellowish tinge on the abdomen; 
the depressions of segments 13 and 14 edged with shiny black. The 
pnpa is attaohed by the tail and a body-band. 

HABITE. The larva feeda on young leaves, and makes a 10080 cell 
by brihging bl~e t m  edges of a lenflet together laxly. It pupstes i n  
shch r ceH. I t  ie very moth-like in its habita : the larva runs out of itas 
cell when disturbed, The pnpa wriggles considerably when touched. 

192. HUOEA (Purab)  BUTLEBI, Anrivillius. 
Dnrie scundsns, Benth. ( Legumit~osaa). 



Dm& Hsyneone, Ben6h. (Leguminoam). 
Dr. Chr. Anrivilline in the above-cited paper remunee the Hasora 

da;ais of Butler, bat not of Fabriciua-Eaema butleri. Meam. Elwee 
d E t h v d a  in Trana h 1 .  Soc. Lond., vol. xiv, p. 301 (1897), cite 
Moare's figure of Porata aleah in Lep. Cey. ae a synonym of Hasora 
chmneuo, Onrmer, = H. a h ,  Fabricias, but make no reference to 
Pabriaiua' original d e d p t i o n  or Bnbler'e figure of H. a2ezie. The very 
h a d ,  olea~ly dedned, dieeel, white band of the hindwing on the 
underaide will separete H. but& from 8. alazie. 

LABVA. The exact type of H w a  (Parata) a W ,  Fabricins. Head 
from in front nearly circular, slightly, though distinctly, indented on 
the v w k ;  under a lenr the surface k irregnlarly rugose, covered 
eporsaly, with the exception of the upper part of the face and the 
vertex, with long, fine, erect, white hairs ; colonr very dark brown, with 
rbddieh jawe ; the head ie shiny, smell for the body es compared with 
other hesperids. Segment 2 is narrower t h w  the head, and is shiny 
clerk brown, with a double, doraal, greenish line and some long hairs as 
on the head. Segment 3 ae broad ea the heed from the front margin. 
The lwra  is fab and greasy-looking, thiokeet about segments 6 to 9, 
after whicl~ i l e  d iameh  deorwee very gradually to the broadly rounded, 
eloping, anal segment. The transverse seotion of the body ie circular. 
The epiraclea are very small, oval in shape, yellow. The s n r f w  of the 
body is speraelv hei ry, the hairs are fine, long, ereot and white, most 
Cbiakly dbpassd round the mergin of the lawe ; otherwise the leava is 
quite smooth. Coloar green, snffused dorsally aa far ee a lateml yellow 
line with rather dark violet ; a dorsal, dark green line bordered by a 
yallow litw on eaoh aide, and a sabdarad lim of the same colour, so 
W them are four parallel doraal lines eltogether ; a marginel yellow 
line; all these l ines are not continued on to the yellowish-green anal 
aegaent; a black spot laterally ju t  wtaide the subdorsal line on 
eegmer~ds 6, 8, ltl and I2 ; this apot under a lena ia velvety-looking. 
The ventram ia green. Length 32 mm. when the lerva is walking, 
breedth 6.3 mm. at the broadest part, height 6.3 mm. 

PUPA The exaat counterpert of that of H. alezie in shape anji 
oloar. A very slight boss between the eyee, a small oblong space jnst 
above the bow and between the besee of the ante-, jnst tonchipg these 
Paces end not reaching the fmnt margin of wgment 2, dark brown-green, 
ia aoloor ameqnea* on being free from the white powder which oovers 
tho whole pupa. Spiraclee oval and blmk. The shore surface of the body 
ie rather aparselg pitted and o o v d  with rather lopg, fine, white hairs, 
which we eemi-adpressed to the surface, these heirs apring from the pita, 
q-m fram d, and are denaest an &he eyw. The cremwter b short, 

, 
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stout, oblong, slightly curved and black. The last segment before the 
crernaster is roundly indented in the middle of the front margin, and 
the i~~dentation is lined with black. The colour through the white 
powder is green on the thorax and pink on the abdomen. The only black 
markings are the spiracles, the markings above mentioned on the laat 
segments, and a dorsal black line from the front margin of the thorax 
a third of the whole length of the thorax towards the hinder margin. 
Length 23 mm., breadth a t  shoulders (which are slightly angnlated and 
the broadest part of the pnpa) 6.3 mm., the height of the thorax 
(which is the highest part of the pupa) 6.3 mm. 

HABITB. The habits of the larva are exactly those of 19. ul.exis. 
The oell is composed of a few tender, soft leaves joined together looaely 
by an irregular web, which web is also generally spun over the mouth of 
the cell or shelter ; the pupa is formed in the cell. The larva are much 
eaten by spiders, aud are greatly attacked by pal-witic Diptam and 
Hymnoptera. The eggs are laid on the young white leaves (the leaves 
of the food-plant are sometimes rose or rose-brown in colour) in e shady 
place, very often high up amongst the foliage of the trees amongst 
whioh the creeper climbs, often to a p a t  height. The larva has always 
been found a t  an elevation of 900 to 1000 feet above sea level. 

193. HASOBA CHABRONA, P16tZ. 
MiWettia rocemma, Benth. (lieguminam). 
EGG. The egg is very small for so large a hesperid, and is red or 

pink when first laid. 
LARVA. Head rather square, broader than high, thick through, 

not very large for the body, rather flat on the face ; the top quarter of 
the head red-brown in colour, the rest black, the jaws yellow and black, 
Segment 2 smeller than the head,' shiny, emooth, swollen-looking, white 
in ooloor, with a dorsal and a lateral black band, and a marginal brown 
apot laterally. Body cylindrical, increeeing rapidly in width from the 
collar to segment 4, then @uelly to the middle which is the broadest 
pi% ; the anal segment rather narrow, overhanging the legs, sloping, 
with the extremity rounded, and dorsally black and shiny. The 8nrfac-e 
of the body covered throughout with long, very fine, white hairs, each 
segment with four traneveige fine yellowish linee. Colonr of larva 
dirty bluish-green, with four subdorsal, broad, yellow lines, two on each 
side, beeides a marginal and submarginal yellow line ; the dirty ground- 
colonr is spotted finely with yellow. Length 38 mm. 

PUPA. Very like that of Hama (Pwata)  a k w ,  Fabricine, b u t  
ligbt pink on the abdomen, dirty green-white on the wings, thorax and 
head. The point on the head between the eyes is short and eharplj 
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oonicel. Cremseter oblong, stout, thioker than broad. The spiracle 
of iegment 2 with a flash, rather large, oval, black eurface near it. 
Spireolee oval, large and blwk. Surfaoe pitted all over, an erect short 
hair being plaoed in each pit, theee heirs are not very short, and are 
longest on the head, eyes, and segment 2. Thorax atont, the constriction 
behind the thorax slight. A long, dorsal, black streak on the front slope 
of the thorax reaohing ita front margin, end a short, dorsal, blaok mark 
on the hinder margin ; a dorsal, blwk mark on segment 13 ; cremaater 
black; two black spots on the inner margin of each eye; the point on 
the head blaok. The entire pupa is covered with a white powder. 
Lenfih 25.3 mm., breadth a t  the thorax or at segment 7 is 7 mm., height 
at  the apex of the thorex 7 mm. 

HABITS. The habits, are similar to those of 8. a h i s  in nearly 
all p a r t i c u l ~ .  

194. HAWEA BADBA, Moore. 
D d  u l i g i w ,  Benth. (Leguminosatr ) . 
LARVA. The larva ie most like that of Hwora chabrona, Pliitz, but 

d i e r e  in markings and ooloration. I t  ie circular in transverse motion, 
thiokest in the middle and rather atont. The head seen from the front 
is nearly round and somewhat bibbed, there being a depressed line over 
the vertex to the apex of the olypeus; i t  ie finely rugose, and has a 
covering of Bne, rather long, e w t ,  white hairs which are not very 
deneely disposed; the oolour is dark roee-red with the clypeus black, 
and a black patch, varying a good deal in size, on the front face of each 
lobe a t  the base and reaching as far as the centre ; the eyes are also 
black ; the jaws tipped with white ; the heed is of the ordinary size for 
the larva of the genne Hmwa. Segment 2 is shiny black. Segments 
13 and 14 are dirty white, the anal segment slopes in the dorsal line at  
an angle of more than 45' with the longitudinal axis, and is bro~dly 
m d e d  at  the extremity. The enrfam of the body is dull, covered all 
over, but not very densely, with fine, moderately long, erect, white haire. 
Spiracles oval, of the ordinary size, and yellowish. The oolour is light 
neutral tint, with a double subdorsal line on each side rnnning from 
segment 3 to segment 12, both rather ill-defined ae to outline and running 
together in plaoes ; five or six thin lines on each segment running sorose 
transversely to the length of the body from just above the spiracle on 
each aide ; all theee lines yellow ; on aegments 3, 4, 6, 10 and 12 ie a 
large bteral deep purple spot or patch interrupting the anterior pair of 
the transverse yellow lines ; on segments 5 ,7 ,9  end 11 there ia a deep 
purple line between the anterior pair of transverse yellow lines in the 
same position as the deep purple patch on segrnents 3, 4, 6, 10 and 12 ; 



there ie rr aabspiceolilas white line ; the ventram is whib w3th n aligbt 
ind ipblne  waeh in the oolonr. Length 38 mm. when at mat, lmdlih 
6 mm. 

PUPA. The p u p  ia nearly exactly tlie same ae that o£ Bawm 
(Parata ) a&#, Fabricins ; i t  has, however, a longer a n d .  The e p a  
are prominent, and the front of the head (the front of the pupa) is 
square, except that the vertex is prodooed into a triangular piece aa 
seeti from above, really a short m e  anrmoueted by a porreet, rather 
long, cylindrical, blunt-topped snout directed slightly npwads, which is 
aa long ee segment 2 ie broad (breadth in the direction of the tongi- 
tndinal axis of tbe pnpa); segment 2 is broad and omvex, with its 
dorsal line a t  an angle of -15' to the longitudinel~axis ; the thorax is 
humped, and the front slope is a t  a greater angle to bhe bogitadinel 
axis than segment 2, the beck slope being nearly parallel fo that rxie; 
the body is slightly constricted before the shoulders in lateral outline, 
atld also at segment 4; the pnpa is thickeet in the middle, thong11 only 
slightly more so than at the thorax, the shouldera are evenly rounded 
and not prominent; the pnpa is oircnlar in section decreasing in 
diameter from tlie middle to the anal end, ,where the ston-t parallel* 
pipedal oremaster runs up on to the anal scgment in a lateral pewr- 
shaped pieoe; segment 12 hae a doraal wnvex shield, with a domil 
semicircular notch in it. The spiracles of segment 2 are i n d i d e a  by a 
conical black tubercle on the front margin of the tharar ; and the other 
spiracles are oval and blwk. The surface of the body is mvered all 
over with a white powder, and ia shiny beneath this powder where 
visible. The oolour is a very pale g m n ,  with n black 'patch ronnd eeoh 
spiracle ; there is an oval, blob-like, black patch a t  the h t  8nd.hinder 
margins of the thorax in the domal line ; a bleak spot above and belaw 
on the front of eaoh eye; a black border ta the lateral pieces of Lhe 
ol.emaster and to the doreal shield of segment 12 ; and the enoak ie 
rngoee and black. Length 28 mm. over all, length of snoot 2.26 mm., 
breadth a t  centre 7 mm., height a t  oentre 7 mm., breadth of front d 
head 5 mm. 

HABITS. The h v n  makes n cell, similar to tlrnt of all'bhe ofher 
species of Haso?.a, of young leaves loosely bound together with silk web, 
and feeds, whilst yonng, on the young lenves, though, when full g m n ,  
i b  will feed on the fully matured leaves. Tile popn is formed in  Ule 
cell, which is thinly covered inside with silk. I t  is attached .by tbe tail 
and by a body-bsnd. 

195. BADAMIA EXCLAMATIONIS, Fabricius. 
Tminal ia  Bellerica, Roxb. (Corn bretacee). 
Combreturn exteneum, Roxb. ( Contbretaceas). 
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196. HEBPERIA QALBA, ~ b t i c i u a .  
W a l t M a  indim, Mnn. (Wsrculiacem). 

197. CAPRONA RAN BONNET^, k'elder. 
H&ere~ Iaora, Linn, (Skarl iacem).  

198. ~ N I V P T I L U X  A ~ ~ U U T A ,  Felder. 
Adhphgks Cobhe, Blnme (8apidmm). 

199. COLADEXIA INDPANI, Moore. 
Qreccia Miorocoa, Linn. (Titiacea). 
Xylia dola b>.iformds, Benth. ( L e g d o a m ) .  
Ilinl2olrrs phili&&, Muell. (3hphorbiaccis). 
Tbis species ia given under O d d d a  tieut, M001*, in %he secund 

Kanara paper. I have given my reasone in Jonrn. A.S.B., vol. lxviii, 
pt.. 2, p. 225, n. 190 (1899) for coneidei4ng 0. indrani nnd 0. tirsn to 
represent a single species. 

200. COLADESIA DAN, Fab~icius. 
C~athula portrata, Blume ( Amaranlaceas). 

' 
- Achyrnnthea aspera, Lfnn. ( Ama~adnceas). . , 

Achyranthes bidentata, Blome (Amami~tnreze). 
> 

. . 

201. SATARUPA BEAGAVA, &fool%. 
Mr. Bell obtained a single male.atAqshi on 27th December, 1898. 

It is new to tbe Kanara list, and haa not been bred. Mesar~. Elwee and 
Edwards do riot record it from South Indin at all, but it occurs in 
Orism end the Nilgiri Hills. 

202. SAWGESA PUMNDBA, M w ~ .  
BZqhrie aupm.rima, Neee (Acunthacea ). 

208.' S~rre$ar DABAEABA, Mmre. 
AdqpmUI~ ObpBtm, Linn. (Amamntocsaa). 
&Q n n i d e d M  Asenthsd. 

' - MP, Bell R Q ~ B  tlmt CdudCllia dan, Fabrioins, and 8. c-lamha~~~ are. 
MI nraoh. alike in  th8 larval and pupal states that they should oeddf 
aet be gea8ricdly separskd. The larva of Bwangem prendra, M m ,  
edifEere fPdm them in eohur, bit fee& on a different food-plant thl  

- - 
the other specie% mentioned ebooe. 

204. TAPENA TBWAITEYI, Moore. 
Dalbergia lutifolia, Rod .  (Legr6mino.m). 

J. 11. 34 



Dalbergia rubiginosa, h x b .  (Legud-). 
Dalbergio kcmarindifolio, Boxb. (hguminosaa). 
Dalbergia ooltrbilis, b x b .  (Legurninow). 
Derrin scandens, Benth. (Legu~niwm). 
Meesrs. Elwes and Edwmds (I.c., p. 147, pb. xviii, 6g. 19, mole; 

xxii, fig. 16, i n w  face of left chap of male) describe Tapno kmpnmi 
ae a species disti~lct from 1'. thlcaiteei, from the Nilgiris and N. Cnnaro. 
AR, however, they say they have never seen typioal T. thwtaitati from 
Ceylon, i t  is probable that their 2'. ht~rpeoni ia a synonrm of that 
species. 

205. CELENOURHINUS Lsncoornlr, Kollar. 
Dmdalacanthucr roseus, T. Andem. (Acaothacd~?). 
Branthemum sp: (Acnnthaceas). 

206. C ~ L ~ N O R B H I N U S  AMBAUEESA, bioore. 
Btrobilanthes eallosrhs, Nees (~tcawthatem). 

207. C E L B N ~ U U H ~ N U ~  FUSCA, Hampaon. 
Strobilanthes cnlloeucl, Nees ( Acanthace~). 
Messrs. Elwes and Edwards place " Plesior~eura " ftrsca ns a synonym 

of Celmnmhintrs apilothyrticr, Felder, with a query, and record i t  from 
North Cananr. 

208. TAQIADE~ ATTICUN, Fabricina. 
Diocrcorea pentaphy lla, Linn. (Dioecorenceas). 
Smilax tnacrophglla, Roxb. ( Liliume). 

209. TA~IADES OBSCURu8, Mabille. 
Dioscoren penbaphylla, Linn. (Dioecoreacea). 
I hrrve no specimens of this species from Kannrn. 

210. TA~IADES ALICA, Moore. 
Meears. Elwes and Edwards (l.c., p. 140), record this species from 

N. Canara, thie being the only locality in South India given by them 
for i t  ; elsewhere they record i t  from Burma, the Andaman Isles, the 
W a y  Peninsula, and Pnlo Lent near Borneo. In my collection there 
is a good series of both sexes of thie speoiee from Kanam It ia prob- 
able that the T. obsmtrw, Mabille, recorded from Kaonra, is wrongly 
ideqtified. I t  has not been bred, unless, ea ie probable, the transforma- 
tions recorded for T. o b s ~ ~ ~  really apply to this apeoiee. 

21 1. CUPITHA PURREEA, Moore. 
Terminalia Beller&ccr, Roxb. (Oombretacw). 
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!llerminaliu pnnicackrta, Roth. (Oombretacea). 
Combreftrm ovnlifoliu~~a, Roxb. ( Combretaw). 
This onrioue little buttelfly has R wide distribution, being found in 

South India (IZanara and the Nilgiri Hilla), in Orb=, the Eastern 
Himalayas, Assam, Bn~me, the Andaman Isles, Sumatra, Nim, Java, 
Bali, Borneo, Celebes, and the Philippine Isles. 

212. MATAPA ARIA, Moore.* 
Bambusa arudinacea, Willd. (Gran,irm). 
Dendrocalamus striotus, Nees ( h i n e a s ) .  
Ochkndra s17idda, Thwa ih  (Gramineca). 

213. QANGABA THYREIS, Fabricins.+ 
Areca Oateohu, Linn. ( Palmsse) . 
Cayota uaene, Linn. (Palmeas). 
P h m k  ylverhia, Boxb. (Patmsar). 
Cahrnus p~eUdO-tet&~i~?, k. and Hook, f. (Palmw).  
Coca nm&ra, Linn. ( P a l w ) .  

214. PADRAONA DABA, KolIw.* 
h b u e a  arundrnacea, Willd. (Uvaminea). 
Oqtenanthera na onostigma, Beddome (Braa&zeae). 
Ochhndra stridula, Thwaites . ( &aminem). 

215. IAMBR~X SALEALA, Moore. 
G m m e  (Gamineas). 
Bambusa ad i t t acea ,  Willd. ( Granainee). 

216. BAo~rs (Pamara) onTTATns, ~ i e m e r  and Ctrey. 
Orym scrtiua, Linn. (Urornim). 
Qraaaes ( Gaminem). 
This is the Baoris bada, Moore, of the second Kanara list, p. 45, 

n. 204, placed by Messrs. Elwes and Edwards (I.c., p. 281) as a synonym 
of Parnara guttatuu. Ba& ( P a m r a )  philotas, de NicBville, of the 
mmnd list, p. 47, n. 207, is believed to be a synonym of this species by 
Mr. Bell, who seys that starved lsrvm of B. guttatuu prodace B. philotus. 
See deo Barnis (Parnara) bewni, Moore, No. 239, infra. 

In the m n d  Kenera peper, pp. 4% 44, the food-plent of thh epeoies ie given 
M Tsimetmhym. It ebonld be Ochlondra. 

f In the second Kanara liet, p. 48, Oalamua &tang, Linn. (Palme=), in given ae 
tbe food.pht of tbin apeoiee, bat Mr. Bell informs me tbat this cane i not found in 
the dbtrict, though Sir J. Hooker gives it from the Dewan Peninnula and Ceylon. 



217. S o ~ s ~ u s  a ~ ~ a r u &  l?&ricias .... . 

Arecu Uatechu, Lima. (Pubem) .  .. . .  . . . 
. ~ : ~ a ~ p k u r e w +  Linn. i( Palinem). 

+ r  ~Piiceaisc ~ u & & ,  h b .  .(P+). .- . . 

5'Ddmiwr -tensir, 'Baoc; Gind ,Hook. f. ( P d l ~ w ) .  . ..- . 

Cocos nucifera, Linn. f Pa k ~ ~ m ) .  . . ' . . 

218. PSDESTES GUBMACULATA, Stnndiqipr. 
Calamus pueudo-tenui*Beoa. a d  BQak. f ..(P&w ). 
This butterfly appears in the s e d  RPnrkL lmt., p. 47, n. Q06, aa 

Ismasubmaculota, Staudinger. In Trans. 8001. Sou Loud., vol. siv,p. 230 
( 1897), Messrs. Elwes and Edwards place i t  in the genus Pblingia, in 
wl~icl~ i t  was originally described, &t *y h t  they h v e l  nok men a 
specimen of it. On page 193 they deeeribe Pdattee-noixdiaonrri as a 
now species from Pulo Laut, near Barneo. In niy apioiOn th$vapeciea 
s a synonym of P. rubmaculuta. In  my rCdbection blrm srs ~peci- 

lnens of i t  from -, C ~ l u r y ,  Blre Damat ;bLaoge of &idle Tenas- 
serim iu Burma, Perak in the Malay Peninfinla, a d  Polo h a t .  It was 
originally described from Palawan in the Philippines. In spite of 
the key to the species of the genus P e U a e  given by Jdessra.tElwes 
and Edwards on p. 193, I am u d l e  to 88pa''~te P. fuseisarrPy d e i b e d  
by those gentlemendm fiwm Rulo hut . ,  fmni Mreir P. aimuhmw.  

Eaa. The egg is laid on'tlte n n d d e  of the l w .  Ib .i& dome- 
shaped, standing on a narrow band. I t  hna sixteen " meridians " 
which start from the top of the b a d  i u ~ d ~ r u t m v r r d e  fhs toplof the 
dome ; these meridians are thin and raised abwd &he .rurfaerj. The 
surface is very finely linqd frowPersely tu ths iras~~idiaes. Thedlolour 
is greenish, with the meridians brown. Ae the egg found was empty, 
tile larva l~aviug-erten ita dny out of the +end me& e lwe,hole,  
the fact as to whether bhe meridians a e e t  at bhe top of the egg or not 
cannot be stated. Breadth 0.8 mm. 

LABTA. T h  bad is semi-elliptieel in al~ape,~alightly hagibas to 
shface, ~oraelrrbt shiny, very light ysllow+brown in cobar, 15 

&k bromr bmd roind the back ( w t  visible frwn th fmnt ,view) j ~ s t  
reaching the jaws ; a brown d i a l  line oplittlng down, the sides of $be 
clypeus, and  a d i a l  browni~ll &e, b&t in  the middle<b£-ih 
length, on each lobe of bhe fece, darting £awn the olJpeus a d  d i e  
from the medial line of the faco and nearly reaching the vertex of tlle 
bbe ; trhe jwws and the luwer phrts of tbe clypeus darkbrown ; tlre head 
is mnoh larger thau the second segment. Body broadeat at Begmeat- 5; 
sub-cylindrical in sbapo ; the last wgment, ending semiairoularly, is 
slopbg end rather: large, oligl~tly c o r r n g a t & ~ ~ - .  t a w d  Ule 



,pa ter ioraarg in , tah&nh d l ,  l d b l ,  4, t ~ ~ , l i g b t  yrllow- 
brown spot. All the mgewta are cleasly diotinguiebed. Tha spholee 
are. of the ordinary a&, mther ~ o ~ d  (winally slightly oval), light 
yahieMwown. in  ~~oloar. E d  aegmonb has a good many coloudees 
glassy-looking spots towards its front margin; tBere spoharoem~l l  
but are olearly visible under a lens. The surface of the body is finely 
frosted and dull, deatitnte of hairs ereept rouudkbe.mugin.of . r e p e n t  
14. General colonr of tbe iaodihish-goermy-white, h & b  ~ e l h i s h -  
gl.een. Total length 22 mm. 

PUPA. Like that of 8uaStw gremiw, Fatrioine. Heed a a h a d ,  
if not broader, than s t  .the shoddera, ead ia, bgetAer with tho 
segment 2, very large for t h e m a n d  i. slightJy h a d .  T k ~ o ~ x  nrther 
sbort, rtmng, c o m a ,  but mly .dightly Immped. Body of the same 
-dth frem tile ehonMers to a q p e h t  8 and . h e n  tapering. to the 
ead ; oo~~striatied b & ~ a  aogmda 2 and 3 ; tbe. body is ahalar in 
h n m m e  ~ t M n  f r m  segareot 3 to ergment 18. Spiraaalwex- 
~peasisn of eegment 2 hvge, nrcrrly fltleb dith the thewax, mioimnlnr 
in ah- (Uue s h i g l ~ t  side faaing fmaa.ds) ; dark-mi-bmwn in a o h r .  
tiipbdeo small, liuear, dark d b s c m n .  Sufaoe of &e. body b d y  
i q o e e .  Eyes rtad oramurhr oovemd with ehort, ered hairs; earface 
d pupa bearing sliort, errot bairn soooen a+r a h e ,  with Btighbly 
loogar Boirs on&e poeterk portion. Cee-ter hexqqoprl, small, with 

a e x L  to no srupeneory bairn, brown. Thb ~ n p a  has the bead green with 
a.aAeiade of brow, tb thorax is gmn,  and t h e d o m e n  waxy ydbw ; 
&he. e&we is covamd with a wkih  powder. %ha clelLin which i t  is 
fcnrmed is tigktly &tied, and the prpa io ottaahed very diffhtly by the 
h i l d y .  

HARITB. The habits of tlie larva are similar to those of 8. perrritw, 
the d l  bei~~g made .tightly, olothed !with silk iseide, and the edges 
&x ,in crrsnulatioee. .The tsma eata above &he oell tolrwds fbe 
+ntr of . a e  leaf laving the midrib, amd paspates in the al l .  Great 
qoersbitiea J of eld cells are bound, poinbippg fo the fbcf that the lawua 
pae very liable to the attaok of enemies. The food-platte .were 
dwerya ~*nd ,in d a ~ k  ebaFlyvevergraen jangle. The papardl  ie d ~ t  
fnee by #e larva More pupabk- and fdle  Jo Ule pusad, eod no papll 
k tbsro$re eve~.fowd.exsop+ a- rubbish at t k h t  of the phnt. 

919. HALPE A S ~ G M ~ A ,  Swinhoe. 
, 'Tltis gpeciee llaa oerer been bred 

2%). HALPE CBYLOBICA, Moore. 
Ba~itbtccitc mundi~tccea, WilM. (ara1nineat3). 

. .'&ytefaahtfiera Ihonostigina, Beddome (Grainitw). 
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This butterfly is given in the second K a n m  lb t  aa Halpe w e i ,  
Watson, as well aa H. ceybnira, the former appears to me to be a 
synonym of t l~e  latter. In describing H. m o m ' ,  Watson does not refer 
to H. csylo~~ica, except to give i t  in his list of t-he species of the 
ae a distinct species. 

221. HALPE HONOBEI, de Nidville. 
Ddrocalamus strictus, Neea (&minear). 

222. HALPE trreracus, de Nichville. 
Oxylenanthera oionostigma, Beddome (Grarniiies). 
Ochiattdra striduka, Thwaitee (Graminem). 
LARVA. The Ired of the larva is the same shape as those of the 

gelma Buoris; i t  is nearly round, sliglltly indented on the top, convex 
on the face, thiuk tlrongb, rugose as to the surface, and finely haity all 
over, the 1iai.m rather short; the clypens and about the jaws, the 
whole margin of the head 8s well as all the hinder pwt, aud a 
centrsl broad hnd-all very dark brvwn; the reet of t l ~ e  Iread 
dirty yellorv. Body of the usual shape of Baorb, the and  aegment 
rounded at  the extremity; that segment oovel-ed all over with a h -  
shaped reddish-brown spote, from each of which springs a short 
seta. Spiracles small, oval, a little darker than the colonr of the 
body. Surface of the body covered with short, ereot, fiue, colourlees 
hairs, which are rnther longer on the anal margin tl~atl elsewhere. 
The colonr of the larva is a transparent greetlisb dirty yellow, with a 
brown tinge on the hinder eegmenta ; a dorsal dark green line. The 
body is fbely folded at the margim of the eegmenta. Length 28 
to 38 mm. 

PUPA. The pupa baa the head bowed, square iu frout, perfectly 
parallel-sided, much broader tt~nevereely to tlie length of the pupa than 
in the direation of that length, nearly as broad as the thorax a t  the 
shoolde*r; there is a slight boss between the eyes, with eteot, rather 
long, light hairs iu front nnd alvund the eyes. Segment 2 Irarrow, 
parallel-sided. Thorax o~lly slightly Irnmped, its frant slope in the 
aame line of ascent as the head and segment 2, twice the diameter of 
segment 2 (in the sense of the pupal height) a t  the apex, evenly convex, 
rounded a t  the shoulders ; the apex is the higheat and the shoulders 
the broadest part of tile body. The hnsverse section of the body is 
circnlar from the Bhoulders to the anal end, which narrows of£ into the 
rather short and triangul~r cromaster; the cremaster has a rounded 
extremity, is perfootly flat benesth, net~rly perfectly wedge-shaped, with 
feebly developed dorsal suste~~rjor ridges, and a tuft of suspeneory hairs 



on the upperside of the rounded extremity ; the cremaster ia hollowed 
out a t  eaah side at ite base aa in the pnpa of Baracue hampami, Elwes 
*ad Edwards. Spiraclee narrow, oval, small, of a darker yellow wlonr 
than the body. The spiracnles expaoeiona of eegmeut 2 large, kidney- 
shaped, with the round side baokwards, the edge slightly raised above 
the body, strainer-allaped as to the hollow area, rugose on the snrfeoe, 
facing forwarde and outwards, very oonapicnons, dark brown. The 
surface of the body is covered thiokly all over with semi-erect, 
short, liglrt haire; the surfnce is irregularly and finely lagme. The 
colour of the pnpa is a brownieh-red, light, dirty yellow, with a lateral 
dark smudge along each side of the thorax, aa well an some dark spots ; 
each abdominal segment from 6 to 12 having two trensverse rows of 
small, dark spots. The pupa is stont, vory similar in shnpe to that of 
TeZieota bambuslll, Moore. The proboscis do@ not extend in the least 
beyond the wing-mea. I t  ie snapended by the tail only. Length 22 
mm., breadth 5.5 mm. 

HABITS. The habifs of the larva are tl~oee of T. banlbum in  aa 
far as the cell-making is conoerned. I t  ia jnst an slnggisl~, or even 
more so, i u  its movements ; and doee not excrete any oereonu matter in 
t he  cell prior to changing to a pupa 

223. TELICOTA BAMBUSE, Moore. 
Barnha arundi-a, Willd ( Ckaminer). 
Ozytenanthera monoetig~na, Beddome ( h r n i n e s ) .  

2%. B ~ ~ d a u e  uarpsoNr, Elwes and Edwards. 
A very long-leafed soft graee (Graminea). 
This butterfly is given in the seaond Kamra list as B. septentrionum, 

Wood-hen and de Nidvelle, a species reatrioted by Memrs. Elwea 
s n d  E d d e  to Sikkim and tlte Shan hilla of Upper Burma, but i t  ie 
fonnd elso in Cachr, and in Middle Tenaeeerim of Lower Burma. 
B. homp"oni was deaoribed from N. Canara, but it ooonrs also on the 
Nilgiri Hills. 

226. T A B A C T B ~ ~ U M  urvrus, Fabrioins. 
This butterfly hna never been bred. 

227. ZOQRAPRETUS oorau, Hewiteon. 
This speciee also hns not been bred. 
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- PA&& q l w t t v i s ,  Rorb. (Pal-). 
- Udla'fmcr psd- tennw,  Becc. and Hook. f. (PJmssp). . . .. . - EOO. The egg is dome-shaped, widest at th'e bottom, the hse- 

being mvronly tlmged. There are about thirty-two verp fine, low, 
median-like ridges not extending on to the top of the egg, reaobing 
ohIy to two-lhirda d the height of the egg from the base; the tap - 
surfaca ie duely fronted, all tlie surface is semi-satiny and frosted-looking. 
Colonr dirty very light brown. The egg is always laid on the top of a 
leaf near the edge, and sometiatea tlrere are five or mr m a  placed in a 
row. 

LARVA. The Tarva is of the t& of occia, Hewitson, with 
which it epee6 in every way.. The body is long and parallel-sided, flat. 
beneath, wnvex over the dorsum, narrowing somewhat townrds the head 
in segments 2 alld 3 ; segment 12 somewhat dilated behind the spirttales ; 
the anal segments sloping to a thin edge, which liea flat on the ~.esting 
surface, and a broadly rounded extremity. Head large, broadipoval 
from the front view, face slightly wnvex, somewhat bilobed, with a 
rial-row olypens, tlm enrfaoe pitted, dnll, light bmwn-yellow in wlonr, with 
a dark browu medial band over the vertex~to the apex of the olypema; 
clypeus red-brown, with a dark medial line bordered with whitiah ; 
a few short hairs about the month. Spitaclea oral, lighb yellow, with a 
fine brown border. 8urEsce of the body dull, the segmenb well 
marked though not o&strioted in any way, and with some t r snsmm 
Iinee ; a fringe of straight, fine, oolonrless haire round the margin of 
the anal segment, bnt nbne e1mwlm1.e. (30bnr blue-grsea-whitq wi th  
a dorsal, dark indigo line from segment 3 to segment 11; segment 2 
yellowish; an indistinct latenal white line. Length 33 mm,, breadth 
4 mm. 

P+A. The pnpa is also of the type of B. ocsia. Tlre thorax ia 
alightlf humped ; f i b  abdomen is depressed, being brosdel- 6hsa high. ; 
the p&cba or snmt bebween the eyes is long and sharp, tamed ap. 
very slightly at  the extremity ; the probosois is free from the ends OF 
the wir~ge and reaolles to the end of the cremaster ; the cremaster is 
broad, thin, spatnlete, and *&her lo&, wi6h &he edga dorsally swollen. 
The spiraoles of segment 2 are i~tdioated by a kidney-elrsped swelling 
with a frosted-looking surfwe. Tl~e  other spiracles are oval, flnsh, and 
nearly white. . The surfam of 'tlie- body is very finely eorragated, 
except the frontal prooess whiol~ is mt11er a o ~ e e l y  dn@. Tbe-bho- 
has a dorsal double aeries of small tooth-like tubercles. Tlle pnpa is 
bone-colonred, with a pinkiah doreal suffaeion from segrae~ta 4 b 11, 
a enbdomal blackish band, wit11 %spot tvuohing i t  on the m a d o  i n  the 
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middle of each segment 3fe. 11 ; w ,  dorslrl pink lhe, i t h q a  b b k  dot 
on tlle margin of each segment on thk  doracrl line ; a doraal, thin, black 
line on tlle cremrtster, and a dorsal darkisli line on the anterior process. 
The pnpa is abont the snme brsodthlfrom the shoulders to segment 9, 
and is higllest at t l~e  thoraxr Length 31 mm. over all, of w11ioh the 
f r o n t a l  prooess is 4 mm., nod the oremaster is 3 mm., brendth 5 mm., 
heighb-nt segment 9 is 4 mm., height at  thorax 4.75 mm. 

HABITS. The yoong lwva on emerging from the egg makes a small 
semi-tube for itaelf on the nlldaside of a lenf, oovering the hollow with 
silk and atretahing bs~lds of silk eoross nb intervals. Having p m n  
somewhab the Inrva fastens one leaf on top of another and livw 
bekween them, eating the lenf lying mder the top one. When abont 
to pupte  the larva wandeis, finally pupating on tlle underside of a 
leaf with or without a covering. The pnpa is fixed to the leaf by the 
tail and by o body-batid. All the sheatl~s, oelle, l~onses, neata or shelters 
of the larva, by whatever name we choose to call them, are thiokly and 
evenly lined with silk. The paps we very offen found on the dry 
dead leaves round the baae d the palme ( P h m i a  eylveebris). 

229. AMPIITIA DIOSCORIDES, Fabricins. 
Oysa satiua, Lii~n. (Graruinea). 
Grasses ( OrawGlem). 
This is tlie dmpittia maro, Fubriciue, of the eeaond Kannra list, 

p, lilr, bubDr. Clhc AuriviUiue 111~q.reeently shewn (Eat. Tids., vol. xviii, 
p.. 150, n. 65 (1897) tllnb A. dmsoo~iJee is an oldor nnrne for it. 

280. A~POHACRUS INDIBTINOTUB, Moore. 
Qraesee ( ch.arnima). 

831. PADBAOHA QOLA, Moore. 
Sofb grsesee ( &aminem). 

232. BAORIS (Pat~~ara) CONJUNCTA, Herrich-Bohiiffer. 
i 5 ~ ~  Nays, Lian.* (Uran~intm). 
Coarse broad-leaved grasses (Gramdwm). 
Mr. Bell mys that this speoies is tile O h p r ~  prom- [mh Po- 

r n + ~ ~ ,  &ore=Baoris ( O A n p )  S k l l & ,  Mabille], of tile fimt pper ,  
p. 371, n. 82. 

253. Baoars OCEIA, Hewiteon. 
M b m a  amndiq,acea, WiW. ( &aminem). 

Qiven M Zdt~ mu i n  the reaond Kanus-paper, p. 59. 
J. 11. 35 
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DendPocalamc~ rtriclue, Neee (&aminera). 
Ochlandra stridula, Thwaitee (Gamin-). 

236. BAORIS ( h m a r a )  KUMARA, bloore. 
Bambrtea arundinclcea, Willd. (Graminem). 
Ochlaiadra stridttln, Tl inni te~ (aranzireas). 
I n  tlie first Ranarn paper (p. 370, n. 80) i t  is noted that tliis ~pecies 

feeds on lice, Oryza saliva, Linii., Natural Order Gramine~, and that 
the figure of the lnrva (pl. F, fig. 4) is represented on a bamboo Leaf 
by mistake. Mr. Bell hns only bred t.he larva on bamboos, and doubts 
that i t  feeds on rice or on any true grrrsses. Irless1.s. Elnes and 
Edmnrds (l.c., p. 276) record P. ktrmara i n  South India only from the 
Nilgiris, in Nortli India ouly from Sikkim, and from Java and Borneo. 
In spite of the elaborate keys given by these gentlemen to distingnieh 
the varions ~pecies of tlie genus, I find i t  extremely difficult to differ- 
entiate many of the species given IU distinct from coloration nnd mark- 
ings only. I have not etudied the prehensores, whioh appear to be 
the only safe test by which they can be sstiefsctorily distingnished, 
and that test will apply to the males only. I possess. no specimens of 
B, kunuara from Kanarrt. 

235. BAOR~S (Pairrara) PEILIPPINA, Herrich-#olliifEer. 
, Bamboo (Braminem). 

Recorded by Messm. Elnes and Edwards (l.c., p. 276) from 
N. Cnnarn (E. H. Aitken), but omitted from their two Kanara lists by 
Mess1.s. Davidson, Bell and Aitken. They have probably failed to 
identify it, placing i t  under B. kumara, Moore, to whioh species i t  is 
so closely allied that in spite of Messrs. Elwes and Edwards koy to 
separato them, I am oEten in doubt as to which of the  two species 
I should apportion certain specimens. B. philippina is said to hnve i n  
the forewing a white spot in t.he submedian itlterspace tonching the 
submedian nervnre just beyond its middle, which B. kumnrn lacks. All 
my Kanarese specimens possess this spot. Many specimens have this 
spot very faint indeed, obsolescent in fa&, so ths t  one ia in doubt ae to 
which species these specimens belong. 

LARVA. The 1sl.vs haa tlie liead heart-shaped, but i t  is rather 
narrow a t  the top and slightly indented, the vel.tices of tile lobes 
being roui~ded; the face is shiny and pitted all over, wibhont hail- 
except about the moutli where there nre a few; the oolonr is white, 
with a broad, black bnnd round the head, ending a t  the eyes, a black 
line down the centi-e of the face, splitting into two just b fore  t h e  
apex of the olypens, the two park  running parallel to the sides of t h e  
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olypeus for a very short dietanoe, allen they stop, and are' met by a 
brown line perallel to the oentral one oommenoing one-third the length 
of the head from the vertex, and ending where it,meete the furontion 

, 

of the central line; tlie sides of the clypens are lined with black, and 
there is a black line down the centre of the clypens ; the head ia not 
large for the body. Tlie colour of the head varies from that deeclibed 
above to pnre white without n~iy markings. The body is more or lenn 
cylindiicnl, lying wit11 the ventrum flat on the leaf; tlie neck is can- 
siderably narrower than the liead; the anal segment is flattened, 
roughened on top by pittiugs, i t  lies flat on the surface of tho leaf, and is 
rounded at  the end ; segment 12 is sligl~bly broader tlian segment 11, 
being swollen at  the sides; the larva is very little broader and Iiigher 
a t  segment 5 than anywhere else. Spiracles small, rouad, yellow. 
The surface of the lmva is smootl~, not shiny ; tlie colour is a pnre, 
opaque, bluish-white all over, with a slight ,yellowial, tinge on the 
margi~ie of tllo frollt segments, which nre finely folded. Length 48 
mm. 

PUPA. The pupa is very ~imilal* in shape to that of Baais con- 
jlo~cta, Herrich-SchiifEer, also in mode of snspeusion a~ id  in colonr. 
The " beak " (long head-procae) is slightly curved downwards, with 
a blunt tip, and a small pieoe stuck on to the top at  the point with a 
slight point directed backwards. The pmbosois ia free, reaohing to the 
hinder margin of segment 9. The oremaster is long, thin, trinngular, 
molloped out on the top, tranapamnt. The sarfaoe of the pupa is shiny, 
with minute, erect, thick haire covering i t  sparsely. The spiracular 
marka of segrnent.2 are narrowly oval in ehallorv depressions. Sp i~nc le~  
linear, white ; the marks on segment 2 are tlie same colonr as the body. 
Colour of body very traxpparent dnrkiah green, with a rather broad, 
double, doreal, white line on the abdomen. Length 32 mm., breadtlr 6 
mm., length of snout or beak alone 3 mm. The pupa ia fastened by 
the hi1 and by n band round the body. 

HABITS. The larva lives in a more or lem laxly-made cylindrical 
cell. I t  pupates free on the underside of a leaf, drawing the sides 
together slightly at  either end of the leaf. 

236. BAOBIS (Panaara) PLEBEIA, de NioBville. 
This ia the only spocies in the genm wliich has in the male a tuft 

of long liaira towards the base of the forewing on the ~ d e r a i d e  attnched 
to the inner mnrgiu of the wing and turned under and forwards. By 
thia ol~sracter alone it is quite e a ~ y  to distinguish the male. Meaera. 
Elwee and Edwards (la., p. 274) reoord i t  from Sikkim, from Java 
on M. Paul Mabille's authority, from Kine Balu monntein in Borneo, 
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nnd .fmm Fnlo k t  . i ~ l h d  w a r  Borneo. lk myselkcbiouare speuimene 
from Sikkim, aad frem Teunp.1 in Upper Tenueerim of Bgrma. Ib 
ooanrreaoe in K a m .  is I t h h k  doubtful; and I&. Boll telle me t h t .  
he hee no speoimemof i t  in llle colleokk~~. It bas never .been b ~ d ,  
though Mz. Bell nags that the lnrvn feeds on bemboo in tlm second 
pnper. Tile inaeot bred wu not .B plebein. 

237.. BAORI~ . ( h % a I U )  CAUIBALCA, h f 6 0 ~ .  
Thisapeoiea hse never k e n  h d .  

239. B~oars (Parma)  B ~ V A N I ,  hfoore. 
Olys~l tfztioa, Linn. (Qraminm) . 
Ibeoorded in the Brat -Kanare paper, p. 370, n. 79, but omitted by 

Mr. Roll from the second paper. I t  ie doubtlees a wrong identi6cation, 
the epeciu~ens refet~etl rto being n. gtrttatns, Bremer and Grey, n. 216 
ante, tl~ongh i t  mny oocnr in. Kanera, IU Measre. Elwes end Wlanrds 
( l a ,  p. 2Bi)) reoord . it from Bombay. I :  hare no speoimens of - 
IJI bsmmi frsm eay.pnrt of Sonth Indim. In Bombay Mr. Aikhn. eaye 
he haa b ~ d  S t a m  grass. Ibsia doubtful if hb knew the epeaies wlten. he 
w&a. 

UO. B~srris (Chapra) sraessla, Mabille. 
Reoorded aa Chapra promtient [reote prominslrs], M ~ r e ,  in the f i~et  

K&tera paper, (p.  371, n. 8.2), wltich: is synonym of B: rinewia,. the 
lnrva feedmg om 'L.&30me speoies of Amm." The speaiee ie 0rnit.M. 
albgetl~er f ~ v m  the.seoond pspe~.  Btr. Bell my8 i t  ti8 a wrong iclonti- 
fioatioa, end that the specimew so m d e d  were B a d  (Parnt~m) 
mnjunc!ta, Hemioh-Sohiiffer. 

!241. B ~ ~ R I Y  (Chbpnr) auBOCmAerA, Moore. 
O r y ~  tativa, Linn. (Gramiwm]. 
Qrnsees (Bramineas). 
Mr. Bell thinks thnt this epeaies and the following am m e  and the 

senle, i l l  which I am inclined ta-follow him, as I have never been able to 
aeparcrte them srtisfeatal~ily. The form with the underside grey, typicrrl 
B. t,tbochraem, is never fbnnd in Knnara in the rains, and k probably 
r dry-tseaeon form of B. ntathiau. Mesars. EIwea and Edwsrdd (I.c., 
p. 27i  ) keep (hem distinct; They say, that the form of thb ma18 geni- 
hli& is diffb& ,in tbe.two speciea. 
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242. B ~ o n r s  (Chnpm) r ATHIAS, ' Fabricins. 
Oryza satitla, Linn. I Qrantiiwm ). 
Grasses ( Graminee). 

243. U D A S P R ~  FOLUS, Cramer. 
Curctrma Amada, Roxb.' (Scitni~~iizea). 
Kg~npjeritc pandurata, Roxb. (Scitanainem). 
Hedychiuna coronariut~~, Kmnig (Scitanaine~). 
Amomuin microstephunrcm, Baker (Scitau~ineas). 

244. NOTOCRYPTA FRIBTHAMEI.II,  Boisduval. 
Curcurnu Anzada, Roxb. (Scitnminear). 
Hedychiuw cmonaritrm, Kmnig (Scitaminece). 
Anaomum mioro8tephrmum, b k e r  (Si%tanainesa). 
I n  tlie second Kanara paper (p. 6%) the larva of t h i w  ~peciee is  mid 

to feed on "Maranta." Thab genus of plmte is not lrept distiuct by Sir 
J. D. Hooker, but appears in  the eyuonymy of several genera, ai the 
8deminea3 in eonjnnotion with v s r h a  spmien of plmta. Ymrs. 
Davidson, Bell and Aitken give N. reatricta, M o o ~ e ,  aa rr v e i e s  dietinot 
from N. feisthamelii, and describe the transformations of both. From 
these descriptions the l a m  would appear to diffeu considerably in  the 
two species, and feed on different plants, N. feisthrintalii on Amomum, 
d N. reutrictu on  Ctlrcma. Farther observations ou the  snbjeet are 
very desirable, as Messrs. Elwes and Edwarda (l.c., p. 289) unite tha 
two. Typically the  imagines are  quite dietinat, but  i n t e r m e d i h  ex- 
amples nre appmantly common. Mr. Bell maintains ston* that  tha 
two species are dietinct. 

245. SANCUR POLLIQO, Mabille. 
An~omum microstqhcmrrm, Biker (Scitamdne~ ). 
Mr. Bell says that t h e  larvea of Striocw pttlligo and Notocrypta 

f&thatrlelii, Boisduvttl, can hardly be distin~uialied, but  that  tbe larvta 
of N. feisthanlelii and N. restricts, Moore, cirnnot be, with care, mistnken 
t h e  one for the  other. 

Buttmjlies from the Westeno Hilnalayns nnd Knstc,izir, ~ u i t h  the food- 
pla~t fs  of their lawe. 

1. VANESSA CARDUI, Linneeus. 
Cardecue sp. (Uoii ipats) .  

In the eeaond Knnare paper, p. 62, the food-plant of thin epeoiee ie eaid to 
be Curcuma aromatics, Solieb., whioh i s  an incorrect identification. 

J. 11. 36 



2. VANESSA CASCHMIRENSIR, ~~~~~~~. 
Uriicrc pamiflora, Roxb. ( Urticawm). 

3. VANESSA XANTHOMBLAB, Wiener Vet*znich~ri~s. 
Saliz tetvasperrr~n, Roxb. (Strliciiiam). 

4. THECLA SA8SANIDE8,  L(011ar. 
Indiyofera atropbqmrea, Hamilt. ( L e g ~ r r n i ~ ~ o l r ~ ) .  

5. HYSUDRA SELIRA, Moore. 
Indigofera atropurpurea, Hamilt. (Leguminor~). 

I may note that in the descriptions of larvm above fourteen seg- 
monte are always reckolled; all fourteen are very obvious in some lervee, 
the head being the first, the anal flap the fourteentl~; all fourteen 
somitea are very distinct also in some pupm, hardly distinguishable as 
regards 13 and 14 in others. Segment 213, ckc., is the margin common 
to segment 2 and segment 3. 

XV.-Note on the avian genus Harpactes, Swainson.-By Lroxs~  DE 

N IC~CVILLP,  Naturul Histwy Secretary. 
In  a footnote on p. 130 ante Colonel C. T. Bingham points out tha t  

the genns Harpactes of Swainson aannot be used for a genns of birds, 
being preoccupied. This was first pointed out by Cabnnis and Heine in  
Mus. Hein., n. iv, pt. 2, p.  154 (2863), aud referred to by Mr. Chrrrlea 
W. Richmond in Proc. United States National Ynseuln, vol. xvii, p. 602, 
footuote (1594) ; by Mr. Harry C. Oberholser ill Proc. Acad. Nat.  
Sciences Plliladelphia, 1899, p. 206; and in the Ibis, seveuth aerier, 
vol. vi, p. 555 (1900). Messrs. Cabanis and Behe ,  Richmond, a n d  
Oberholser specify Pyrotrogotr, Bollaparte, IIS the name by which t l ~ e s e  
birds should be generically known, the typical species being Tt-ogon 
ardenr, Temminck. 
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In treating the Cafometopes I have in the main followed the scheme 
of Milne Edwards (Annabs des Bcisncea Nadurelles for 1852 and 18SQ) 
aa modified by Dana, and I m y  introduce this paper with a statement 
of tbe pointe a t  which it deviates from the former of those clarsical 
works. 

In the first place, folIowing Dsna and most subsequent antham, 1 
have eviofed the Te'elphuda. With them must also go Becaroinucw, 
which ie .n undoubted Telpbusoid, although i t  is persistently ranked 
with the &marcin&. 

Again 1 have followed the lead of Dana in his treatment of the 
Bonoplacrra of Milne Edwards, the genera of which are distributed 
among the Uyjd& and the Seemine  &ap&, while Qonoplaa: i h l f  
is relegated to the Oarcinqplcroidas. 

This step necessitates a considerable enlargement of Milne Edwenl8' 
group of Carcinqokrcina,, and a moonstmotion of hie Ocypodina, and in 
carrying this oat I have in the main followed Dana's admirable nysbm. 

The isolation of Myctirb as an independe~t family, which mae firat 
saggeeted by Dana, ia here accented, but at  the eame time T fully agree 
with Milne Edwards estimate of this riugalar form a8 a " ~ntellite " of 

the Ocypodoids. 
J. rr. 37 
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In grouping the genera of the &apnkh I have departed very little 
from the crrrangement of Milne Edwards, who recogniced-though his 
rnccessora have ignored it--the independence of the Vawno group. 

I have adopted Dana's family of ~Qeocammnidar, but with some 
hesitation, for Milne Edwarda' estimation of the gronp as a, subfamily 
of f 3 r a p d  baa muoh to recommend it. 

I gladly follow Milne Edwards in reoognizing the Hymenomma 
group m a tn'bu priprdpul not distantly related to the Ocypoda and 
qnite dietinot from and independent of the Pi?znoterss gronp. 

88 regards additions to the Oatometopa as known to and mognized 
by Milne Edwards, I may mention the B h i s o p k  (Stimpson, Miem), 
the Hemapodins, tho PnEioidas (which inclnde Oymqpolio formerly 
clareed with the Dorippidm), and the new family P t s r c q p M .  

h m  the nystem of Dana I would dissent only in eeparating the 
Hymsnoromo-pup from the Pinnot& ; in enlarging the 8&-ne 
(=Dotinas) at  the expenee of the O&&; in splitting the Qrapainat 
into two equal groaps,-one round Qrapw,  the other round Vanruu ; 
and in removing ifecaroinucus from the ifeocarcinidap. 

The soheme of classiiication propoeed by Miera seem to me to, 
too often, disregard natural relations without faailitating the recognition 
of speoies by way of compemation. 

. The moat oonspicnona instenoe is the family Pinnobida,, in which 
we find Pinnotem and its kindred inolnded with euoh undoubted 
Ocypodoids aa Dotilla and 8copimsra, with Miotytis, with Hymenosoma 
and its allies, and finally with Hezap8 whose sanities are quite clearly 
with the BhiWm. 

Again by the exolaeion of 8oqprqprm(rra and Dohlla; and by the 
inclaeion of the Gonoplada,  Miers family of 0aypodit-h becomes 
nnnatnral and inoomplete. 

I follow Miera in treating the ~ h i ~ p i m  ra a subfamily of Oarcim- 
placidas. 

Ortmann obvhtea some diffionltirs by eepamting ifonqplax and  
Ommcrtocarcinur from the Oarcinqzolaaib ae a dietinot family, and by 
altogether removing the HymsMMornidaP from the Catometopee. By the 
latter step his Pinnotm.ddm gain in natural value, aa they further do 
by the restoration of Bapimera and Dotitla to their plaoe among t h e  



Oqpodoids ; so that both hia Pitmuteridas and O c y p o ~  are far more 
n a t d  families than those of Miere. I am doubtful, however, whether 
Ortmmn hss aesigned itr full rank to Micbyrir, or their proper pluw, to 
the HeazaPOa;~. 

The Catometope crabs of the Indien fauna number abont 140, of 
which 136 en, uotioed in the present paper. Of these, 31 are 
new to aaienoe, and inalnde 2 speoies of Libystes, 1 of Psophe&?ur, 2 of 
&hira, 1 of Notonye, 1 of Ceratoplaz, 1 of Typhloc~cinuu, 2 of 
Piornotersl, 3 of DotiUa, 2 of Bcopimera, 1 of Clistortrmur, 1 of l'ylodi*, 
1 of Elamena, 2 of Hymenicus, 2 of .Pty~liognathw, 1 of Pyzidognathue, 
3 of Sssarma, 2 of Palious (Cymopolia), and 1 of eaoh of the following 
new genera, TypMoaarainodeu (Rhieopinrs), LanrbdophaUur (Herapodium), 
and U ~ r o i n o p u  (Asthenognathinls). 

The new apecies am, for the most part, either little crabs that are 
liable to be overlooked, or inhabitante of depths which, though moderate, 
are inscrcessible to ordinary colledors. 
b heretofore, moef of the new epecies oome from the oopioua c o l l ~ .  

tionn of the " Investigator" and will be duly fiqured in the Illuetratiow 
of the Zoology of the R. I. M . 8 .  Investigator. 

Tribe CATOMETOPA. 

Quadribtera, Latreille (pt.), Fam. Net. dm Mgne Anirn. p. 269. 
Cdombtopss, Alilne Edward6 (pt.), Hut. Nat. Crust. 11. p. I. 
Ca- (pt.), -8, Pi~othsridra, De Ham, Faan. J~pon. Crust. 
Ocypodide, Milne Edwludr (pt.), Ann. 8oi. Net., 2;001., (8) XVIII. 1862, pp, 128, 

140. 
Urapmidq Ihna, U. 8. Expl. Exp. C m t .  pt. I. pp. 67,306. 
Gotamtop, Yiem, Ohallengar Braohyara, p. 216. 
C a h w t q q  Ortmenn, Xool. Jahrb., Symt. VII. 18W4, pp. 411, 888, plus 

Xcrjoidsrr Hymenoeomidie, p. 81: end in Bronn'r Thier Reioh, V. ii. Arthropods, pp. 
1166,1188,1176. 

The carapace is variable, but.commonly and t~pically it is trane- 
Verne, more or leas quadrate, with large branchial and small and 
indistinct hepatic regions and a broad front. The front also is variable 
in form, bat typically i t  is much deflexed. 

The orbits, typically, oocnpy the wllole or the greater part of the 
anterior border of the carapace on either aide of the front. The 
typical fold of the antennulea is tranaverse ; but i t  may be oblique, or 
nearly vertical, and in a few wen there are no distinct foaam at  all into 
which theee appendages CRII fold. 

The e p ~ h m e ,  t y p i d y ,  is extremely short, but occrsionally it is 
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d muaidellable i q t b .  The bawal orifice ie typblly, but by ua 
rranr Jwya ,  squaw apt. 

The Balp of the e x t e d  mssillipeds wually artiwlater q W  at 
the summit, or a t  or near the external angle, of the m e w ;  but 
as in almost the whole family Gonoplaciclas, it articulates distinctly a t  
tile anfero-internal angle. 

The gsclital ducts of the m& wualiyperfcwate the steruuw apposite 
Us k t  pair of legs: if, ee h a p ~ n s  ip the family Uou~p-, $keg 
pUt~b the barer of the lart pair of lega, tlrsypase fowwrle  tg theit 
&ntiWwn ia 4 grooua ice the stscpurn. 

Tbe ebderpen of tbe w l e  i n  very often lrasrow at  i@ bsoe aud EO 
dace not w r  all the qww brtwmn the laat pir d Iggs. 

Tbe b c h i a ,  &re often fqwer thoa S f r o m  8 b 6--on either side : 
tlreii chennah opap on either side of the palebe. 

The &tinnstqpsl may be divided into 9 familieti. Oag af thee, tba 
UonopIacidae, so closely a p p m h e a  the Cyclomptopc, fpplily XanthiQe 
that m h  Xinthoid forras or (?eryom and Oav@oph h x e  by some 
allCborr been imluded in it, while, oa the other Lad, come of ite copati- 
tnent genera, such aa &moplax and Oaroo'nopLw, bare beep rmgedrsrspg 
the Cyclometopes. 

Three other families, w l y ,  bh, Brq*, the Beoaarcinidde, and 
the Ogpodid~, inclqde the typical Catometopes, upon which our general 
conception of the g r ~ n p  is Gnpded. 

The m&hg five hdlier *re I~PQW or less @berrbnt, they ela tbe 
%rrde*ddrs, the M i c t y d m ,  the Zfymtmmtdm, the Pa- q d  the 
Pteolqpladm. 

Of these aberrant familiee, the Pinrcotera'da3 are pmhbly most n d y  
ralsted to the Om- the Mktyrida ta the Oyyodidse, and the 
P a l W  C tho QrW 

The true position of the Hymenormidm appears to 9qtl to be @till 
da~bffpl  &€any authors pl- them neax the Pinnot& and Mictyrida, 
a d  I think tbat their moat natural place is alongside the Metyridb:. 
@tmnn al~w boldly *moves them from the Catomtope grade al- 
together and unites them with the Oxyrhynchm, which I tbit~k is a 
dscided xnistdw. 

T h q  mmpins t $ ~  family Ptenoplacidm, which includea the eingle 
weqiea Ft-lqiC n o w .  Thie, though i t  hes a snpee ia l  regep\blmicq 
to flwcrphth$mw, ia mwoh f r ~ m  that gennr in many h p r t a n t  cba- 
raoters, and, though it has no look of Hczapus, yet ehowa an attraction 
tr, @WY~(B apd &~t&qhallue thst qan hardly be accidental. 



The 9 families may be oharsoterized oe fdlom, their comp~rrs in 
relation to the aphemes of ,other wtbora will be now in f b  sequel :-- 

F a d y  GOHOPLACIDI. Marine Catornetopes closely rosoplbli~g 
Cyclometopse. The palp of tbe externol muillipeds articuloter a t  or 
n w  the antero-intqwl angle of the merua, never a t  the an t e ro -e r t ed  
awle w et the middle of the anterior border : the exagnoth of the e x d  
marjllipede ia of normal size and is not owcealed. The interantenanlac 
septum is a thin plato. The division of the orbit into two foam is not 
wmted. 

Family &&AP~IDE. Littoral (rock-haunting), or pelagic (drift-weed 
and timber-haunting), or estuarine and paludine, or fluviatile, or nrrely 
terrene Cahetopes.  The palp of the external msxillipede articulates 
either a t  the antaro-exhrnal aq l e ,  or a t  the enmmit, or a t  the middle 
of the emhior border of the mtmr : the e x o g ~ t h  is either a b n o d y  
slender or abnormally broad. The intarantennnlar septum is very broad. 
The divieioa of the orbit into two h a e  is acaented. [Front of great 
bregdth : earapace amally quadrilateral, with the lateral bordere either 
straighb or very slightly arclted, and the orbitn at or very near the 
anteralsbral angle8 : the buccal cavern is sqnare and there is generally 
a gap, whiah is often large and rhomboidal, between the external . 
maxillipede]. Male openings s t aml .  

Family G r o c r e o ~ n ~ ~ ~ .  Terrene Catometopea (Land-crabs). The 
palp of the external maxillipds artimlatea either a t  the antero-external 
a~lgte or a t  the middle of the anterior border of the merns (but is 
memetimes, though never in any Indian species, completely hidden 
behind the merns) : the exognath is slender and inoonapimone (eome- 
times more or l e u  conomled) and sometimes carriea no fiagellum. 
The inttyantennnler eeptnm i a  very broad and the antenn* f- 
are narrow. The front is of moderate breadth and rrlww.8 efrongl? 
dedexed: the carapace ie more or leas transvereely oval, the antwo- 
2ateral border8 being dtrosagly arched and the fmto-orbital border b&g 

much leu8 t h n  the greatat breadth of the a a r a w .  I n  all the 
lndian forma there is 8 wide rhomboidal gap between the a-1 
maxillipeds. Male openbge sternel. 

Family OCYPODIDP. Arnphibions littoral and estuarine crab, 
b,rrrrowipa and commonly gregarions. The palp of the exte-1 &- 
lip& is m, and articulates at or near the antemexfernrl awl@ of 
the merns : tlie exognatli is generally slender and often more or 1- 
conceded. The interwtenunlar reptu~l ia generally broad, bat iP QM 
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subfamily (Mawophthlmdm) is a thin plate. The front is uenally of no 
great breadth, and is often a narrow lobe more or less deffexed. The 
orbits o m p y  t.he whole anterior border of the oarapaoe outaide the 
front, and their outer wall (between the far ends of the upper m d  
lower borders) is often defective. The bn-1 cavern is n d y  large 
and a little narrower in front than behind, the external maniipeds 
are foliaceona and nsnally completely close it., bnt if they do not they 
never leave between them a wide 1.homboida1 space e x p S n g  the 
mandibles. The abdomen of the m d e  is narrow. Male openings 
sternal. 

Family PINNOTEBIDE. Small cmbe, usually living re oommensals 
in the mantle-cavity of Bivalve Mollusks or bwidians, in the 01- of 
Hoiothnrians, in worm-tubes, or in ooral-daoke, and hence often 
exhibiting degeneration of eome of the organs of s p a  sense. The 
external maxillipeda vary : the merns, though often very large, in never 
qnadrilateral, and never carrim the p d p  distinotly a t  the ant- 
internal angle : the ischinm is often small, and is sometimes absent o r  
iudistingniehably fused with the merns, in which caw the merns lies 
with its long axis directed obliquely or almoe6 transversely inwards : 
the exognath ie small and more or less concealed. The inkmmtennnlar 
septum, when distingniehable, ie e, thin plate. [The front in narrow, 
the eyea and orbits very small, the cornem sometimes obeoleecent: 
the alltennulee and autennm are nenally very small and oramped. The 
bnccal cavern is ehort and of great breadth, k i n g  oommonly semi- 
circular in outline. The male abdomen is very narrow]. Mde 
openings eternal. 

Family MICTYRIDE. Amphibious Catornetopes resembling the 
Ocypoalida, in habits. The bnccal cavern is of enormow s h  and ie 
completely cloned by the enormons foliaceons convex external maxii- 
lipeds, whose coarse palp articnlatee with the antelw-external angle 
of the m e m ,  and whose short slender exognatlr is entirely concealed 
and carries ao flagellum. The i~ te~an tennnla r  eeptum is narrow. 
The orbita are represented by a emall poet-ocular spine, the eyes k i n g  
quite unconcealed. [Carapace elongate-globose : front a narrow decli- 
vo,ua lobe: the rndimentary antennnlar flagella fold nearly vertically, 
and are a good deal 'concealed by the front : the abdomen of the male 
resembles that of the female and covers the greater part of the sfernurn. 
No membranoue spaces (tympana) on the mel*opoditea of tbe Imp or on 
the ~,tsrnnm]. Mde  openingo eternal. 
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Family H r u s ~ o s o ~ r ~ a e .  Small marine and e~t,narine Catornetopes 
having a cnrion~ snperficial resemhhnco to some of the Oxyrhynoh 
crabs of the Innchine snbfamily, a resemblance heightened by the fact 
thnt the epistome ie sometimes nearly ae long as broad. The palp of 
the external maxillipeh articulates near the antem-external angle of 
the merns, but ae the antem-internal angle of the merns is sometimes 
truncated the true relations of the palp are often not quite olear : the 
exognath is slender and partly or entirely oonoealed. There are no 
orbite nnd the eyes are exposed and little retractile. [Carapaoe thin, 
flat, triangular or snbcircular, not very well calcified, usu~lly produced 
fo form a horizontal rostrum. Antennular fosss sl~allow and ill defined. 
Antennal peduncle slender. B n m l  cavern aqnare, the imhium of the 
external maxillipeds well developed]. Male openings shernal. 

Family PALICIDB. Small Cabmetopes having a sort of Dorippe 
appearance. The Indian membera of the family are found among oo1~1- 
and shell-ehiugle, a t  s moderate depth, and have a kind of protective 
resemblance to m eroded h k e  of ooral rock. The external maxillipeds 
close the b a w l  cavern ventrally hut not anteriorly : their meras is R 

very small joint articulating with the retreating autero-external sngle 
of the iecllium, and carrying the palp at the middle of the obliqae-lying 
anterior (or inner) border, their exognath is not concealed nnd is rather 
broad. The interautennnlar septum is a t.hin plate. The orbit has 2 or 
3 deep gape il l  the upper border. Front of moderate brendbh, little or 
nnt a t  all deflexed : antenna1 flagella of good lengt11 : epistome absent : 
abdomen of male narrow. Compared with the otllev 3 paim, the 4 t h  
( I n s t )  pair of legs, rohich are dowally sdtlmted, are rudimentary in all the 
Indian specim. Male opening8 eternal : female g e n i n g n  p h d  f r ~ r  
forrrrard on the sternal seg~nent corresponding with the jirst pair of ambula- 
tory legs (2nd peraeopods). 

Family PTEHOPLACIDE. Represented by an aberrant Cabmetope 
found only in Indian Seas a t  a depth of 100 to 250 fathoms. The 
extarnel marillipeds are slender and subpediform, not nearly oovering 
the  b a d  cavity: their pnlp artionlatee with the summit of tlle slender 
m e w :  their exognath is of normal size and form, and is not conoealed. 
The intersntannnlar septum is a thin rudimentary plate. The orbit* 
are very incomplete below. The front is a narrow, little deflexed lobe. 
No distinct antennnlar foesse. Antennal flagella of good length. No 
epistome. Abdomen of male nwrow. Compared with the other 3 
pnirs, the Imt (jotrrbh) pair of legs are rlcdimentay, ha'ng also placsd close 
fogdher dmsally : tha lnnt segment of the sternum i r  ako rtrdimentny. 



Thr tdAla 6penings RM in the bksm of t,he lwt pair of legs but the  ducto 
ma forwrrd in s sternal groove. 

' .  ' Moat of these families can be further split into enbfamiliea, ae is 
~ h o d n  in the f6llowing echenie :- 

Family (XONOPLACIDA, Dana. 
B-, Mibe mrrsdr (pr.), Eitat. %.t. Cmst. 11. 6s. 
Gonapbdir Canr6toid.r p l ~  OarcimopEacin*, Milne Ed&., Ann. h i .  Nab. 

Zool. (9) XVIII. 1863, pp. 163, 164. 
Cfonoploeidaa, Dam, U. 8. Expl. Exp. C m t .  pt. I. pp. 808,810. 
Carcitqdacitle! plnr Qonoplacina! plna Heaapodinss, Miem, Challenger Bmohynrs, 

pp. aa2, m, zis.  
Careinqlucini, Ortmann, Zool. Jahrb., Syet., VII. 1898-81, p. 663. 
CareinopLeidar plne U e i d a s  plnr h a p o d i u m ,  Ortmenn in Bronn'd Thim 

Web,  tom. n't. pp. 1176,1178, 1177. 

This family may be divided irito the 5 following subfamilies :- 
Snbfamily L PBBUDORHOMBILIHE (Carcinopkoirm Miere, Oavcim 

ylacridas Ortmann). Carapace Xanthoid, the regions seldom well 
defined: front uwally of good breadth and square cub, often little 
&flexed: eyes and orbits of normal size and form, the eyes well 
pigmented and the eyestslka normally movable exoept in oe14ain deep- 
s~ genera: the antennulee fold tranevereely : antenna1 flagella of fair 
length. Epistome well defined : buccal cavern square-cut ~ n d  usually 
m g l e t e l y  closed by the extei.ml mxillipeds, whiah have a enbquadrnte 
merug. The base of the male abdomen covers the whole space between 
the last pair of legs. Male openir~gs riot sternal. 

8ubfamily 11. GONOPLACINE (Qotwphina, M i m ,  Qonop- 
Ortmann). The anterior border of the  subquadrate campme ie entirely 
wupied by the square-cut front and orbits, the front being eitllb+ 
narrow or of fair breadth, and the orbifs being long n a m w  trenuhes far 
the elongate eyeatalks. In other respects ~ i m i l a r  to the P d e f h h -  
bairn. 

Subfamily 111. PEIOHOPLACINE (not repreeented in India). DiaEera 
f r m  Pmsc7whombili~ only in the form of the male abdomen,. which is 
mt b r d  enoogl~ a t  baae to cover all the apace between the last pnir 
of lege. 
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Subfamily IV. Rrnzo~rmre (Bhiaopina, Miem, Ortmean). With 
the exception of one species (Notow nitidus) the eyestalks are fixed, 
and very often the " cornea " is minute or obsolete : the lower border of 
the orbit haa a tendency to run downwarde towards the epistome. The 
carapace aaually has ita antero-lateral cornera cut &way and rounded 
off: the front may be square-out and broad, but is more often narrow 
and more or less distiuctly bilobed and deflexed. The antennules mRy 
be of fair sixe and transversely folded, but more often, owinq to the 
narrowness of the front, they are cramped, and fold obliquely : some- 
times they cannot be folded in their foasae a t  all. Antenna1 flagella 
aenally short. The epistome may either be well defined and prominent, 
or ill defined and sunken. The buccal cavern may be sqnarish, but i t  
often ia decreased in breadth anteriorly : the external maxillipeds have 
a square merns and may completely close the buccal oavern, or there 
may be a gap between them. The male abdomen does not nearly cover 
the space between the last pair of ambulatory legs. Male openings 
sternal. 

Subfamily V. HEXAPODING. ( Pinnotwih-Hexupodiw Miers, 
Ortmann). Only three pairs of legs beeider the chelipedu, the last segrnsnt 
of the sternum a h  aborted. Carapace much broader than long with the 
antero-lateral oornera cut away and rounded of£. Front narrow : eyes, 
orbits and antennae small : tile antennules fold transversely. Epiatome 
well defined : bncod oavein with the sides 8 little anteriorly-convergent, 
o r  not, ~learly olosed by the external maxillipeds, whose merna is either 
quadrate or hae the autem-external angle rounded off. The male abdo- 
men does not nearly fill the spaoe between the lsat pair of ambulatory 
legs. f i l e  openinga sternel. 

Family PINNOTERIDIPI, Edw. 

Pinnotherida, De Haen (part), Faun. Jepon., Craat., pp. 5,*84. 
Pinrnthhiena, Milne Edwards (part), Hint. Nat. C m t .  11.28. 
Pinnofkwirue, Milne Edwards, Ann. Soi. Nat. Zool. (8) XVIII. IS%, p. 188, and 

XX. 1868, p. 816: Dana, U. 6. Expl. Exp., Cmt. pt. I. pp. 818,879: Miem, 
Challenger Bmhynre, p. 814 : Ortmnnn, Zool. Jehrb., Byat., VII. 189844, p. 6Bl t 

and in Bronn's Thier Beioh, tom. cit, p. 1177. 

I propoee, with some diffidence, as I have not examined enough of 
the forma included, to divide this family into 4 subfamilies :- 

SubfamiIy I. PINNOTEEINB. Isohinm of the external maxillipeds 
either rudimentary, or indistinguishably fused with the merus to form a 
eingle piece which i mually oblique, sometimes tranevenw. Usually 
the carapace is not transverse and the palp of tbe external maxillipeds 
not SO large aa tbe mew-ieohium. 

J. 11. 3$ 
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Subfamily 11. PINNOFEERELINE. Ischium of the external maxil- 
lipeds distinct and independent, but smaller than the merna, the latter 
joint little oblique. Usually the carapace is broadly traneverse, and 
often tile palp of the external'mexillipeds is t.he largest part of tlrese 
appendages. 

Subfamily 111. XENOPHTEALMINE. Ischinm of the exter~ial maxil- 
l i p d s  dietinct, as large as or larger than the m e w ,  the latter joint 
little obliqk, the palp of ordinary size. The orbit8 are namtu chinkr 
a'tuuted doreally with their l ong  axis a t  ~ i g h t  asglea to the anterior bwder 
of the carapace. 

Snbfemily IV. ABTHENOGNATHINE (Asthetlognnthidse Stirnpso~~). 
External maxillipeds weak and slender, not nearly meeting rrcrorrs the 
buccal cavern, the ischium distinct aiid larger than the merns, the pnlp 
of ordinary size. Eyes in the normal position. 

Family QRAPSIDB, Dana. 
Qrapsoidiens, Milne Edwards, Hist. Net. Crust. 11. 68. 
Qrapsinte, Milde Edwarde, Ann. 8ci. Net., Zool., (3) XVIII. p. 186 nnd XX. 

p. 168. 
Qrapih,  Dana, U. 8. Expl. Exp., Crmt. p. 829 : Miere, Challenger Brchynm, 

p. 262 : Ortmann, Zool. Jahrb., Syet., VII. 1893-94, p. 699, and in Bronn's Thier 
Beiah, torn. cit. p. 1177. 

This family can be divided into four well cl~arrcterized subfamilies 
as follows :- 

Subfamily I. GRAP~INE (Qrapsacea, Edw., hapeinte in part, 
Dana, Kingsley, Miers, Ortmann). Front strongly deflexed: the lower 
border of the orbit runs downwards towards the buccal cavern : antenna1 
flagellum very short : the external maxillipeds leave a wide rhomboidal 
gap between tlrem, they are not traversed by nny obliqne hairy crest, 
their palp articulates at  the antero-exterual angle of the merns, and 
their exognath is very slender and is exposed tlirongliout. The male 
abdomen fills all the space between the last pair of a m b u l n t o ~ ~  legs. 

Subfamily 11. VARUNINE ( Va~trnacea aud Cyclograysacea palbt, 
Milne Edwarde; Urapsiim in part, Darla, Kingsley, Miel..-, 01-tmanr~). 
Frout moderately or little deflexed, sometimes sublaminar : the sub- 
orbital crest, which supplements the defective lower border of the orbit, 
iszather distant from the orbit etrd usually runs nearly in a line with 
the anterior border of the epistome : antenna1 flagellum usually c,f good 
length.: the external maxillipeds do not often gape widely, though 
usually there is somethiug of a gap, they are not tr-aversed by s n y  
obliqne hairy crest, their palp articulates with the  middle of tlbe 



anterior border of the merns, and their exoga th  is generally broad and 
ie exposed throughout. The male abdomen, though not narrow, rarely 
corere 1111 the apace between the last pair of ambulatory legs. ' . . .  . 

' .1 

Subfamily 111. S s s A s u r ~ ~ .  (Sesarmea and Cycbgrapsacea part, 
Milne Edwards ; Sesaminm, Dana, Kingsley, Miera, Ortmann). Front 
strongly deflexed : the lower border of the orbit commonly runs down- 
w a d s  tower& the angle of the bnccal cavern : the external maxillipeds 
leave a wide rhomboidal gap between them, an oblique hoiy crest 
tracerues tihem from a point neav the antm-external angle of the hehiunb to 
a point nenr the antero-internal angle of the menu, their palp articulntes 
either a t  the summit or near the antero-external angle of the m e m ,  
and their exognath ia elender m d  either partly or almost entirely 
concealed. The male abdomen either f l l ~  or does not quite fill all the 
apace between the last pair of ambnlatory legs. Antenna1 flagella 
variable. 

Subfamily IV. PLAGUSIINA. (Plagwiacea, Nilne Edwards ; Pla- 
guriina, Dana, Kingsley, Miers, Ortmann). The front is cut into lobes 
or teeth by the antennular fosas, which are visible in a dorsal view as 
deep clefts : the lower border of the orbit oarves down into line with 
the  prominent anterior border of the bnccal cavern: the external 
maxiflipeds do not completely close the bnccal cavern hut they do not 
leave a wide rhomboidal gap, they are not traversed by any oblique 
hairy c m t ,  their palp articulates near the antero-external angle of the 
merne, end their slender exposed exognath has no flagellum. The 
antenna1 flagella are abort. The male abdomen fills all ths  spaco 
between tbe last pnir of legs. 

Family QEOCARCINIDA, Dena. 

(;Mcattinions, Milne Edwards, Hint. Net. Crust. 11. 16. 
Qucarci~cea, Milne Edward8 (pt.), Ann.'Sci. Nat., Zool., (a) XX. 1853, p. 2OU. 
aecarcinidie, Dana (pt.), U. 8. Erpl. Exp. Cmat. pt. I. p. 374. 
Qeocarcinidse, Miern, Challenger Breohyura, p. 216. 
QeeorcinideP, Ortmann (pt.), 2001. Jahrb. Syst. VIT. 1899.94, pp. 689,732, and in 

Bmnn'e Tbier Beioh, tom. cit. p. 1178. 

I think i t  inadvisable to subdivide this small group, which Milne 
Edwards, with more justice, regarded aa itself only a subfamily of the 
Qvap8ida4. 

6ecarcintrcw ie e Telpheeoid snd should not be referred here. 
Epiqrapwe and flrapradw, if they are dietinot from one another, belong 
bere &her . . .  thnn to the . . Grapidse. 
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Family PALICIDA (vel CYMOPOLIDB). 
This little and aberrant family is probably best treated ae an 

appendage to the Umapai&. 

Family OCYPODIDB, Ortmann (pt.). 

~ d ~ ,  Milue E d w d ,  Hist. Nst. Crast. 11. p. 89. 
Oypodime, Milne Edwards, Ann. Soi. Nat. Zool. (8) XVIII. 1862, p. 140, plus 

GTonopZada Vigik (pt.), p. 166. 
MacropUhalmida, Daua, U. S. Expl. Exp. Cmat. pt. I. pp. 808,312. 
Ocypodim, Miem (pt), Challenger Brachyura, p. 286, and M y d i r i n r  (pt.), p. 276. 
Ocypodi&, Ortmann (pt.), Zwl. Jahrb., Syet., VII. 1898-84, pp. 700, 741; end 

in Bronn's Thier Beich, tom. cit., p. 1179. 

I n  the treatment of this family nothing call be edded to the scheme 
of Dana, where they nre divided into 8 sub-fnmilies aa follows :- 

Subfamily I. OCTPODINE (Oypodiuda  Ordinaires Edw., Ocypodinse 
Dane (pt.), Miers (pt.), Ortmann). Carapace deep, subquadrilateral, 
the regions seldom well defined : front narrow deflexed, commonly a 
mere lobe between the long eyestalks : antennulrrr flagellum small, 
folding obliquely or almost vertically, the internntennular septum 
broad: the external maxillipects completely close the buccal cavern, 
their exognath is inconspicaons bat  is not, or not entirely, concealed, and 
may either have, or be destitute of, a flagellnm : chelipeds remarkably 
unequal either in both sexes or in the male only. There ie a n  orifie os 
recae, the edge of which i s  thickly fringed with hair, between the basea of 
the 2nd and 3rd pairs of trice legs. 

Subfamily 11. SCOHNEKINA ( Ocypdiace'8 Clobuluires Edw., Dotius 
Dana, Myctirina (pt.) Miers, Ortmann). Carapace very deep, cuboidal 
or globose : front narrow deflexed, commonly a mere lobe : antennnlar 
flagellum rudimentary, folding nearly vertically and hidden beneath 
the front, intemntennnlor septum broad : buccal cavity large, sometimes 
enormous, completely closed by 'the external maxillipeds which are 
commonly very prominent and have small linear concealed exoguatha 
with or witl~ont a flagellnm : chelipeds e q u ~ l  or subequal in both sexes. 
Orbite rhallozo. Curious membramlie spacea known as " tympana" &t 
on tha meropoditee of the lege and often of the chelipeds a h ;  and eorie- 
timw on sorne of the segments of the eternum. No hairy recesses between 
the baees of the 2nd and 3rd pairs of true legs. 

\ 

Subfamily 111. MACROPHTHALXINB. (Gonoplact5 Vigik pt. Edw., 
dfamqphthalmitm Dana, Miers, Ortmann). Carapace u a d y  qaodri- 
lateral, broader than long (sometimes more than twice as W a n  long), 
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flattish and not very deep, the regione usaally well defined: front 
variable, bat never very b r d  : antenndes with a well developed 9agel- 
lnm tbat folds t19navereely, interantennnlar septum very namaw : 
eyeetalh usually elongate : the external maxillipeda do not always meet 
scrc#e the b a d  cavern, though the gap between them is never very 
wide, their exognath ie not, or not entirely, concealed end baa a flagel- 
lum : ohelipeds usually subequal. No special receee between the baees 
of my  of the leg .  

Family MICTYRIDiE, Dana. 

Pinnothdrhu, Milne Edwards (pt.), Hint. Nat. Crnrt. 11. 89. 
Myctwoidsa, Milne Edwerdr, Ann. hi. Net., Zool., (8) XVIII. 1862, p. 164. 
Midyrids, Dana, U. 8. Expl. Exp., C m t .  pt. I, pp. 808, 889. 
Pknoths+idsc-Myctirina, Wem (pt.), OI~allenger Braahynra, p. 875 ; Ortmann 

(pt.) in Bronn'e Thier Beich, torn. eit., p. 1179. 
Otypoaida?-Myctiriw, Ortmann (pt.), 2001. Jahrb., Byst. VlL 1808.94 p p  743, 

147. 

There aan be little question that Milne Edwmda waa right in 
reckoning Mkfyrw aa a '' satellite " of the Oypodidas, or tbat Dana's 
plan of separating them aa a distinct family is fully justified. The 
affiaitiee whiclr several ao thors find between Yiclyrie and the Pinnoteridas 
are by no meana easy to recogniee. 

Family EYMENOSOMIDiE, Ortmann. 

PinnoWm, Milne Edwardn (pt.), Hint. Net. Crart. 11. 89. 
Hynrarcosomina; U e  Edwerds, Am. Sai. Nat., 2001. (8) XX. 18Sa, p. 221. 
Pinnotheridss-HymenicinaJ Dam, U. 8. Expl. Exp, C m t .  pt. I. pp. 879,884. 
Pinrnolhm'~-Hyme~)romi~,  Yiera, Challenger Braohyura, p. H6. 
M a j o i d s a - H p u m o r ~ n ~ ~  Ortmano, in Bronn's Thier Beioh, tom. cit., p. 1168. 

Three types seem to be distinguishable in this family: in one (e.g. 
H w m a )  there ia no epistome and the external maxillipeds nlmoet 
encroaoh on the bases of the antenndes, which appendages are not 
concealed by the front; in the second (e.g. Halicarcinw) tllere is en 
epistome of considerable length, but the antennulee are still uncon- 
cealed 'by the front; in the third (e.g. Hymenicus) there is a long 
epietome and the antennulea are quite concealed by the front. 

Family PTENOPLBCIDB. 

Thia*ily has no very close .cqpnexiois with any of the other8 
. , 

although it is an undoubted Catometope. 
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Tlm following is e l i t  of all tLe Catometope gan0ra known bo ma 
arranged according to the foregoing scheme. As in previous papers, fl~e 
gemera kuown to me by autopsy are marked with an asterisk, and all 
the Indian genera are piinted in romm type. 

Subfamily 1. P~EUDOI~EOMB~LINE;  m u .  

? Brachygrapstre, J. S. Kingeley, Pwc. Ac. Nat. Sci. Philad. 1880, 
p. 208. 

Batkyplna, A. Milne Xdwards, Bnll. Mna. Cornp. Zool., VIZI, 1880- 
81, p. 16 : Miem, Challenger Bracl~ynm, p. 230. 

? Cun~ptandri~cna, Stimpson, Proc. Ac. Nat. Sci. Philnd. 1858, 
p. 106. 

* Oaroinoplax ( = Cartoaotns). 
* Cntoptrne ( = Qoniocaphyra). 
? Oyptacarloma, Miere, Zool. E. M. S. Alert, p. 927. 
* Encrat e. 
FPeyvillea, A. Milne Edwards, Bnll. Mns. Comp. 2001. VIII, 1WO- 

81, p. 15. 
H e t q l o z ,  Stimpeon, P m .  Ao. Nat. Sci. Philad. 1858, p. 94. :. -. 

Libyetea. 
* Litoohira. 
* Pilnmnoplas. 

? Platypilnmnus. 
Peeadmhombile. 

* Psopheticne. 

Subfamily 11. ~ E I ~ N ~ P L A ~ ~ N ~ ,  now. 

Ewatop lw,  k Milne Edwards, Bnll. Mns. Comp. Zool. VIII,  
1880-81, p. 17. 

Bumtopsis, Smith, Amer. Journ. Sci. XLVIII, 1869, p. 391, 4 
Tians. Connect. Acad. 11. 1871-73, p. 35. 

Eurypkrz, Stimpson, Ann. Lyc. Nat. Hist., New York, VII, 1862, 
p. 60. 
. Qlyptoplax, Smith, Trans. Connect. A c ~ d .  IT, 1871-73, p. 164. 

Oediplw, MRry J. Rathhnn, P. U. S. Nat. Mns. XVI, 1893, p. 24l. 
Pamph, Stimpson, Bnll. Mua. Comp. Zool. IT, 1870-71, p. 151. 
PrionopZuz, Milne Edwards, Ann. Sci. Nat., Zool., (3) XVILI, 

1852, p. 163. 
lypfxnxrcinus, Stimpon, Ann. Lyc. Nat. Hist., York, VII, 1862, 

p. 58. 



Subfamily 111. QONOPLAUINE; Miel*. 

+ Gonoplax, L e ~ c l ~ ,  Tlans. Linn. Soc. XI, 1U5, p. 323: BIiere, 
Challenger Umcl~yura, p. 245. 

hmntocurci~~us, White, in Voy. H. 11. S. Rattksnake, 11, p. 393 ; 
Miers, Challenger Brachyura, p. 246. 

Subfamily IV. RXI~OPINE, Stimpson, Miers. 

+ Camatopsis. 
* Ceratoplax. 
? Chasnaocarcinus, M a y  J. Rat,hbnn, Boll. Nat. Bist. Iowa; 1898, 

p. 284. 
+ Hepl~thopelb 
* Notonyx. 
Rhieorpa, Stimpeon, Proc. Ac. Nnt. Sci. Philad. 1858, r. 95. 
+ Sbolopidia (=Hypphthalmus). 

Tgpllocarcitine. 
Typl~locarcinodes. 
Xenopllthalmodes. 

Subfamily V. HEXAPODINE, Mielti. 

Amorphoprrg, Bell, Jonrn. Linn. Sw., Zool., 111, 1859, p. 27. 
+ H a p u s ,  De Haen, Faun. Japon. C~uat., p. 35. 

~ambdopliallus. 
~ ~ ~ ~ m a s t q l a x ,  Miera, Ann. Mag. Nat. Hist. (5) VIIT, 1881, 

p. 261. 

Family PINNOTERID&, Hdw. 

Cr!yptophys, Mary J. Rathbnn, P. U. S. Nat. Mna. XVI, 1898, 
p. 250. 

Disaadaclylw, 5. I. Smith, Tram. Connect. Acnd. TI, 2871-73, p. 172. 
hrckheirniu, de Man, Zool. Jahrb., Syst., 1889, p. 442. 
Fabitr, Dana, PI.OC. Ac. Nat. Sci. Philad. 1851, p. 263, and U. S. 

Expl. Exp., Clust. pt. I. p. 382. 
? Holothra.iophilvs, Nsnck, Zeits. Wiss. b l .  XXXIV, 1880, 

pp. 24, 66. 
C)strncntereu, Milne Edwnrds, Ann. Sci. Nnt., Zool., (3) XX, 1853, 

p.9W. . 
? Paropinnixa, Holmes, Pro& Calif. Aoad. IV, 1898-94, pp. 585,587. 
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Pinma*, HeUer, Novara Cruet., p. 67. 
+ Pinnoteres. 
? Scleroylaz, Mary J. Rathbun, P. U. S. Net. Mna. XVI, 1893, 

p. 250. 
Xanthasia. 

? Subfamily 11. PINNOTEEBELINE, ILOV.  

1 Makcowma, de Man, Notes Leyden Mus. I ,  1879, p. 67. 
Op&thop,  Mary J. Rathbnn, P. U. 8. Nat. Mns. XVI, 1893, 

p. 251. 
pi tar^^, White, Ann. Mag. Nat. Hist. XVIII. 1846, p. 177 

(= Trtbicola, Lookington, Proc. Calif. Acad. VII. 1876, p. 55). 
Pitmotherelin, Milne Edwards and Lucas, in Foy. Am&. MB~mid., 

Crnst. p. % (1843). 
Pseudopitinizu, Ortrnann (izec Holmes), Zool. Jalirb., Syet. VII, 

1894, p. 694. 
Tet.rias. 

? Tritodynamia, Ortmann, Zool. Jalirb., 8 ~ s t .  VIT, 1191, p. 692. 

? Subfamily 111. XBNOPHTBALYINIE, nov. 
* Xenophthalm~. 

? Subfamily IV. ASTHENOQPATBINE, Stimpson. 

Adhenognathw, Stimpon, Pm. Aoad. Nat. h i .  Philad. 1858, p. 107. 
+ CLaemocercinops. 

Family OCYPODIDB, Ortmann, emend. 

Stlbfamily I. OCYPODINE, Dana. 

Acanthoplaz, Milne Edward~, Ann. Soi. Nat. Zool. (3) XVIII, 1852, 
p. 151. 

Gelesimn~. 
*Heloacitce, Dana,, Amer. Jonrn. Sci., (2 XII, 1851, p. 286, and 

U. S .  Expl. Exp., Crust. pt. I. p. 319. 
O ~ ~ p o d f h  

Subfamily 11. MACBOPHTHALYINE, Dana. 

Clistostoma. 
Chsnostomo, Stimpeon, Proc. Ac. Not. Sci. Phild. 1858, p. 97. 
Xuplaz, llilne Edwards, Ann. Sci. Nat., Zml., (3) XVIII, 1852, 

.p. 160 ; Miere, Challenger Brachyura, p. 261. 



Hemiplan, Heller, Novats Cmat. p. 40: Miers, Challeager B d y u r e ,  
p. 250. 

*Macrophtl~almns. 
Paraclisbstoma, de Mm, Zool. Jshrb., Syat., VI I I ,  1895, p. 580. 
+Ty lodiplax. 

Snbfamily 111. SCOPIMER~NX. 

*Dotilla ( = Doto, De Haan). 
Ilyoplux, st imp so^^, Proc. Ac. Nat. Sci. Pllilnd. 1858, p. 98. 
'Swpimem. 
*Tym panomc~.us ( = Dimippe, de Man). 

Fnmilj MTCTYRIDB, Dltnn. 

*Mictyri~. 

Family HYMENOSOMlD&, Orbmnnn. 
*Elt~mene. 
?? Elnnlrnopsin, A. Millie Edrrnrd~, Nonv. Archiv. dn 3 1 ~ ~ .  1X, 187.1, 

p. 334. 
*H,clicnrcinuo, White, Ann. Mag. Nat. Hist. XVIlI ,  1E46, p. 178: 

ni ier~,  Cliallenger Brachjnm, p. 280 (= Lirwpea, Gay, Hiet. Fia. Chile, 
pt. 111. Zool. p. 158. 

*Hymeliicns. 
*Hymenoeoma, Leach, hlilne Edwnl.de, Hist. Naf. C ~ I I B ~ .  IT, 85 : 

A1 iem, Challenger Brachynra, p. 279. 
Rln~n~hoplaz, Stimp~on, Proo. Ac. Nat. Sci. Philad. 1858, p. 109. 
*Trigonoplnx. 

Family QRAPSIDA, Dsnn. 

Snbfnmily T. GRAPSIKB, Dana (pt.). 
*??? Epigrapsne. 
+GCeograpans. 
+Qon"p&, De Haan, Faun. Japon. Cruet., p. 33 (pt.) : Miem, 

Challenger Brachynm, p. 266. 
*Qmpne. 
+Lepbgrnpsuo, Milne Bdwerda, Ann. Soi. Nat., h l . ,  (3) XX, 1858, 

p. 171 : Miere, Challenger Brncbynra, p. 257 (sub-genus of Qrapsus). 
*Metopogrspm. 
Orthag*qpsw, Kingsley, Pm. Ac. Nat. Sci. Philad. 1880, p. 194 

(enb-genna of Qrapace). 
J. 11. 39 



296 A. Alcwk-Ca~cirlolngicnl Fcrtrna of Iirdia. [NO. 3, 

'Paoh ygrapsas. 
P~qigrapau, Heller, Verh. -1.-bot. Ges. Wien, XII, 1862, p 522, 

and Noram Crust. p. 48. 

Subfamily 11. V A E ~ I H E ,  no?. 

? Acir~mpZeura, Stimpson, Proc. Ac. Nat. hi. Pbilad., 1858, p. 105. 
'Brachynottre, De Haan, Faun. Japon., Crost., p. 34, 1835 : Miers, 

Cllallenger Brachyura, p. 264 (= Hetwograpus, Lncas, Expl. 8ci. Algerie, 
Anim. Artic. I, p. 18, 1848 : = Hemigrapnur, Dann, Amer. Journ. 8ci. 
(2) XII,  1851, p. 288, and U. 5. Expl. Exp., C~ust. ,  pt. I. p. 346). 

Cyrtograpaua, Dana, Amer. Journ. Sci. (2)  XII, 1851, p. 288, and 
U. 5. Expl. Exp., Crust., pt. I, p. 351. 

"ETiochir, De Eaan, Faun. Japon. Crust. p. 39. 
Eachirograp,  A. Milue Edwards, Bull. Mne. Comp. Zool., FIII ,  

1880-81, p. 18 : and Milne Edwarda and Bouvier ' I  Eirondelle " (Monaco) 
Crust., Brachyures et Anomnres, p. 46. 

Qlyptograpsus, S. I. Smith, Trans. Connect. A d .  11, 1871-73, 
p. 153. 

*Pbner, Leach, Malao. Pod. Brit., Expl. of pl. xxvii, fie. 1-3, 1815 
( .=Nnutilograpma, Milne Edwards, Hist. Nat. Crust. 11, 89, 1887.) 

Platychirograpsus de Man, Zool. Ane. 1896, p. 292, and Mitfeil. Nnt. 
Mas. Hamburg, XIII, 1896, p. 95. 

Ptatygrapsus, Stimpson, Proc. Ac. Nat. Sci. Philad. 1658, p. 104: 
Mieiw, Challenger Braohyura, p. 263 (=Platynotus, De Haan, Faun. 
Japon., Crust., p. 34). 

+Paeudograpstrs, Milne Edwards, Hist. Nat. Cruet. 11, 81 : Miem, 
Challenger Brachydra, p. 261 (=Pachystomum, Nauck, Zeife. W i s ~ .  
Zool. XXXIV, 1880, p. 67 ). 

"Ptychognathua (= Qnathograpecrs, A. M. Ed w. = Coelochirur, 
Naack). 

+Pyxidognathae. 
Utica, White, P. Z. S. 1847, p. 85, and Ann. Mag. Nat,. Hist., XX, 

1847, p. 206. 
+Varana ( = 5ichqpuu, De Haan ). 

Subfamily 111. SEBARMINE, Dann. 

*Aratrra, Milne Edwnrd~, Ann. Sci. NJ . ,  Zool., (3) XX, 1653, 1 

p. 187. 
*Ohrurmngna!hirn, Z)e Hmn, Faun. J~pon.,  Crn~t. . ,  p. 27 (= Parnqrnp- 

srcr, Milne Edwards, Ann. Sci. Nat., Zool., (3) XX, 1853, p. 195). 
*Clintomlorna. 



*Cyclograpeus, Milne Edwards, Hist. Nat. Crust., 11, 77, 1837 
( = Unathochasmus, MaoLeay, in  Smith's Ill. Ann. S. Ah.. p. 65, 1838). 

*Helie%, De Haen, Faun. Japon., Crust,  p. 28: Miers, Challe~iger 
Brachyura, p. 268. 

*Metaplax (= Rhacottotus, Gerst.). 
'Metssesarme. 
Ilietopaulias, Mary J. Rathbnn, P. U. S. Nat. Mae. XIX, 189% 

p. 144. 
'Sarmatium ( = Metagrapus, Edw.). 
'8esarma ( = Holometopns, Edw. ). 

Subfamily IV. PLAQU~INE, Dam. 

Family GEOCARCINIUB, Dana. 

'Cardioeoms (=Di8coplaz, A. M. Edw.). 
'Epigrapwa. 
'Qscurcinw, Leach, Trans. Linn. Soc. XI, 1815, p. 322: Miera, 

Challenger Brachyure, p. 217. 
+Pelocarcinaa ( = Gecarcoidea, Ed w., = Hylseocarcinus, W.-M., = 

Limnocarcinns, de Man). 
Ucu, Latr., Encyol. MBthod. X, p. 685 : Milne Edwards, Hist. Nat. 

Crust. 11, 21. 

Family PALICIDB, Rathbnn (name only). 

'Palims (= Cymqpoliar. 
*Crosrotonotw, A. Milne Edwards, Nouv. Archiv. da MU. IX, 1873, 

p. '282, and Jonrn. Mus. Qodefhvy, I, 1873, p. 258. 

Family PTENOPLACIDA3, Alwck. 
'Ptenoplax. 

Family I. GONOPLACIDB, Dana. 
Subfamily i. ~ ~ ~ U D O R H O M B ~ L I N ~ ,  &cook. 

K y  to the Indian Uet~era. 
I. Front with the edge cut atmight and square, never onrved, 

often prominent :- 
1. The fronto-orbital border, though oxtendve, in mmh 

lesa tbn11 the greatest breadth of tbe oanpace, ao 
Lbst tho untero-latewl borders of the carapace here 



a WJ Canomid aroh : the o9rsp.oe ia n8aalIy 
mnoh brooder then long - 

i. Dsctyli of l ~ t  pair of l e e  atyliform ............ 
ii. Daotyli of I M ~  pair of l e g  oompresaed and 

oiliatad :- 
a. Antero-external angle of menu of 

external maxillipede not partioultuly 
p m a d  :- 

a. Carapace trsnrversely qnsdri- 
lateral, it8 antero-labarn1 bordela 
with few teeth ....................... 

C9. Carapsce tranavereely elliptical, 
it8 antero-lateral bordela with 6 
or 6 teeth .............................. 

b. Antero-extend angle of merm of ate.r- 
nal maxillipeds strongly pmdnoed ont- 
wards: l ~ t  pair of legs mmetimea 

..................................... paddle-like.. 
2. The fronto-orbital border in not so very much lean 

than the greateat breadth of tbe carepace in extent, 
so that the antero-lateral borders of the carapaoe 
are either slightly amhed or neerly rtraight : the 
carapace is broader than 1o11g but is not conspion- 
ondy transrem w 

i. The antennal flagellum stands loosely in 
orbitel hietun :- 

a. Carapoe deepiab,rather marledly traor- 
Verne: the meri of the legs with a 
spine u rpinee on the anterior border ... 

b. C~rapaoe ahallow, depressed, and flat, 
little b d e r  tban long :- 
a. Legs spiny .............................. 
0. Legs nn armed... ....................... 

ii. A prooem of the banal antenna-joint oom- 
pletely fills np and clones the orbital hiaton, 
entirely excluding the antenna1 flagellum ...... 

11. Fro~rt with tlie edge sliglttly bat distinotly cnrved, never 
~ n t  atmight and aquare ; carapace and appendages in all 

........................ the Indian npeciea tomentoae and hairy 

Eumte, De Haan, E'ann. Japon. C m t .  p. 88: de Man, Jonm. Linn. 80c., Zool., 
ll3fj7-88 p. 8f3: Ortmano, Zool. Jahrb., Syat. VII. 1893.94, p. 686. 

Heturoplus, Bt impn,  Proo. Ac. Nat. 8d.  Philad. 1868 (1869) p. M 

Carapace deepish, sabqeadrilateral, a little broader than long, 
stllooth and with little or no distinction of regions, convex fore and aft, 
very slightly so fmm aide to &. - 



The extent of the fronto-orbital border is not much less thnn the 
greeteat breadth of the wrapwe, tile antero-lateral bordera therefore, 
which are toothed, are sl~ort and but sliglltly arched. Front square-cut 
and straight, well delimited from the well-defined supra-orbital angles, 
tunally notched or grooved in the middle lino, about a thild the breadth 
of the carapace. r 

Upper border of orbit with two distinct sutures. The orbital hiatos 
is compactly filled and cloeed by a procees of the h a 1  antenna-joint, ao 
that the a~iteunal flagellum, wllich is of good length, lies entirely outaide 
the hiatus. The antennnles fold transverselj. 

Buccal cavein square, completely closed by the externnl maxillipeds, 
the flagellum of whicl~ articulates with the inner angle of the merns, 
Efferel~t branchiel channels of palate well defined. 

Chelipeda subequal, much more maeeive and sl~orter, or not much 
longer, than the legs. 

Legs slender, unarmed ; tile propodile and dacljlua of the last peir 
are canpressed and are usually, but not always, somewhat broadened. 

In both sexes all seven abdominnl aegmenta are distinot, and in the 
male the third segment covers the whole width of bhe sternum between 
the boees of the last pair OF legs. 

Daribution : Indo-Pacific (Indian, Auetmlian and Japaueee). 
. 

Following de Man and Ortmnnn, I restriot the genus Euomk to 
those species in which the orbib1 hiutae is completely stopped-up by a 
p m  of the bawl anteuna-joint. 

IIy to the Indian +w of tide genus Encrate. 

I. Antem-laternl borders of the carapace cut into four 
teeth (inchding the outer orbital angle) all of 
whioh are distinct: dsotylne of k t  pair of legs 
distinctly palmulate: front grooved or notched in 
t l ~ e  middle line :- 

1. Carapace nearly smooth ............ .. .......... E. crenatu. 

2. Carapaoa with mum short traneverae ridges 
in ite antero-laterel part ........................... E.  crenatu var. @nis. 

11. Antero-lnteral borders cut into four teeth (including 
the orbital angle) of whioh the 2nd and 4th are 
hardly distinguishable : front with the median 
notoh almost obsolete : dactylns of laet pair of legs 
Mrnulate ................................................... E. crenutu rar. denlute. 

111. Askro-laternl borders cut into t b m  teeth (indnd- 
. ing $be orbital angle) : dactylu of last psir of legs 

almost slylifur~ll ............................................. 8. gradm(ab. 



1. Eucrate crenata, De Haan. 

Caiuer (Buerate) crenatue, De H M ~ ,  Faun. Japon. Cruet. p. 61, pl. xv. fig. 1. 
Ruerate crenata, Ortmsnn, &1. Jahrb , Syst., VII. 1893-04, p. 688. 
? ~ i l u m n o ~ l a s  euZcutijrvne, Stimpon, Proc. Ao. Nnt. Soi. Philad. 1858 (1869), 

p. 08 : Tosletti, ' Magenta' Crnet. p. 102, pl. vii. fig. 2. 

Carapnce smooth, ita leqgth about five-sixths of ite breadth. 
Front not quite a third the breadth of the oarapaoe, notched and 
groved in the middle line. Yajor diameter of orbit about half the 
width of the front. 

A~itero-lateral borders of carapace cut into 4 bluntish teetl~, tlie 
middle two of which are the largest : a short ridge runs on to the dorsnm 
of the carapace from the last tooth. 

Chelipeds less than twice the length of the carapace, not much 
longer than the leg ,  especially in the female : one or two teeth a t  the 
far end of tbe npper border of the arm, and otle at the inner angle of 
the wrist : hand rather short and sqnat, the fingers, which are stout, 
are a little longer than the palm : there ia a characteristio patch of fur 
at the far end of the upper surface of the wrist. 

Legs smootl~, tlie last 3 joints more or less oiliated: in the 4th 
(last) pair the propodite and dactylne are broader and more compressed 
l h ~ n  in the other legs. 

In  the Indian Museum are 3 e p e h e u s  from the Andamane and 
1 from Madraa (besides 3 from Eongkong). 

The caiqaoe of the largest speoimen is 10 millim. long end 12 
millim. broad. 

2. Eucrate crenata var, afiniu, Haswell. 

Euerate Qnia, Haswell, P. L. S., N. 8 .  Welee, VI. 1881-82, p. 647 md Cat. 
Amtral. Crst. p. 88 : de Man, Jonm. Linn. Soo., Zwl. XXII. 1887.88, p. 89, pl. r. 
fig. 6. 

? ps&hombila sulcatijrona, ver. auetmliensis, Mien, Zool. H. 31. 8. Alert, 
p. 243, pl. xrir. flg. 0. 

Diffem from typical E. crenata, speoimeus of the seme mx and of 
approximately the same size compared, only in the following cha~uoters:- 

(1) the carapace is more sculptured, for besides the short trans- 
verse ridge on the domum of the carapace that runs f ~ o m  the last tooth - 
of either anteto-lateral border, there are similar ridges running ( a )  from 
the 2nd tooth of either antero-lateral border, pmllel  wit11 the orbit, 

( b )  parallel with the front, near the anterior limit of the gastrio 
region ; tbere is also a beaded ridge rnnuing parallel with either 
posferwlateral border : 



(2) the patoh of fur on the wrist may be smaller : 
A single speoimen from Mergni (Anderson collection) has the 

oanapaoe 12 millim. long and 15 millim. broed. 
111 a large series of speoimens these dietinotione wodd probably fail. 

3. Emate crenata Tar. dentata. 
f Hststoglrrr dsntatw, Stimpon, Proo. Ao. Nnt. Soi. Pl~ilad. 1858, (1859), p 91 : 

A.  0. Walker, Jonm. Li. 800.Zool. XX. 1886-1890, p. 110. 

Differs from the typical B. crenatu, only in the following psrti- 
cnlars :- 

(1) the front is enbire, the median notch being inconspicoons or 
absent : 

(2) the outer orbital angle and the third tooth of the nntero-lateral 
border are large and acnte, while the 2nd and 4th teeth are quite 
inconspicuous. 

In the Indian Museum are two small specimens, one from Prrlk 
Strait (the other from Hongkong). 

4. flucrate sexdentnta, Haswell. 
Ruerate ~dentato ,  Hnawell, P.  L. S., N. 8. Wales, VI. 1881-82, p. 518, and Cat. 

Awtral. Omst. p. 86. 
P Pwudorhombila watita rar. ssadcntato, Miern, 2001. ' Alert,' p. 840, pl. xxir. 

fig. B, nnd Challenger Braohynra, p. 229. 

Diffe1.8 from 1. crewata in the following particnlara :- 
(1) the only ridges on the carnprce are two exceeding faint ones 

running parallel with the postero-lateral borders : 
(2) the antero-lateral borders are cut into 8 teeth, of which thelast 

ia spinelike : 
(8) the median emargination of the front is much less distinct : 
(4) the ohelipeds are about 12 times the length of tlie carapace 

a ~ l d  are deoidedly shorter than the legs: there is only one distinct 
tooth near the far end of the upper border of the arm : the toot11 at  the 
inner angle of the wriat is very large and aoute : 

(5) the propodite and deotylae of the laat pair of leg8 are not 
b d e r  than those of the other lega. 

In the Indian Mnsenm ie a single male from the Galf of Martaban, 
20 fms. The oarapace is 11.5 millim, long and 13.5 millim. broad. 

CABOINOPLAX, Edw. 
Carrinoploa, 3filne Edwarda, Hint. Nat. Crust. 11. 60, and Ann. Soi. Nat., Zool., 

(3) XVIII. 1852, p. 164 : Ortmann, Zool. Jahrb., Syet., h., VII. 1898-94, p. 685. 
C t c r f m o t ~ ~ ,  De Haan, Fann. Japon. Grunt., p. 80 (rom. peace.). 

The obief difierenoee between this genw and Bumate me that (1) 



the oarapace ie vary much broader, and its antaro-latsral borders are 
much mom arohed, Che fronto-orbital border being relatively mncl~ 
leea extensive ; (2) the supra-orbital a ~ ~ g l e a  are almoet merged in tile 
front, and the median notch of the fl-ont ie almost obsolete; and (3) 
the orbital hiatus is nob atopped np by any prooesa of the bees1 
antenna-joint. 

Carapace deepish, snbqnadrilateral, neaally mncl~ broader than 
long, smootl~ and wit11 little or no distioction of regions, convex fore 
and aft, very slightly so from side to side. 

The extent of the fronto-orbital border is mucl~ less than two- 
thitds the greatest breadth of the carapace, and the antero-latent1 
borders, which are toothed, are well arched. Frout square-cut rnd 
straight,, faintly notched or longitudinally grooved in the middle line, 
not very distinctly demarcated from the supla-orbital nngles, from a 
third to a fonrth, or lesa, the width of the cawpace. 

The upper border oE the orbit is sinuous. and may, or may not, 
be mnrked by a single faint sntnre line. The basal anleuna joint i~ 
short and the antenna1 flagellum standa bosoly in the open orbitnl 
hiatus. The nntennnles fold transvei.sely. 

Buccal cavern, palate, and exterual maxillipeds ns in Etrcrafe. 
Chelipeds snbequal, much more msesive and sometimes, in the 

adult, much longer than the lega 
Leg slender, unarmed ; in the laat pair tlre propodite and dactylus 

are compressed and decidedly broadened for swimming. 
In  both sexes all seven abdominal segments are distinct, and in tile 

male t11e t l~ird  segment oovers the whole width of tho sternnm between 
the batma of the last pair of legs. 

Butribution : Indo-Pacific (Indian, Japanese, Californian). 

I exdude from the genus Carcinqplus tirose species, e.g., u h a ,  aatd 
inlegm, wl~ich have the edge of the front turned down and arched: 
these i t  seema to me are better asmiaid witli Litochira. 

Key to the Indian peciee oj the gerurs Carcinoplrx. 

I. The long diimeter of the orbit in nearly three-fourth8 
the width of the inter-orbital apaoe : e spine or tooth at 
the outer angle of the wrist. Ohelipeds in the ednlt 
mele very muoh longer than the legs ... ... ... 0. longimanw. 

11. l'he long diameter of the orblt is about half the width 
of the inte~orbital apace: no spine or tooth at t l ~ e  
outer angle of the wriet. Chelipedr rather shorter then 
the leg. ... ... ... ... ... ... ... C, h g i p ~ e .  



Caww (Curtanatus) longimonns, De Haan, Fann. Japoo. Cmst. p. 60, pl. vi. Bg. 1. 
Oareirroplaa longimunua, Milt~e Edwarde, Ann. 80i. Nat. Zwl. (8) XVIII. 1863, 

p. 165: Ortmano, Zwl. Jnbrb., Syrt., VII. 1898-94, p. 688. 

Carapace, length a little more thnn two-thirds ita breadth, its sur- 
face (like thnt of tlle chelipeds) finely frosted: in the young the l~epatic 
nre obscurely delimited from the brsnchial and geetrio  region^ ~ n d  are 
very slightly tumescent. 

Front proper about two-ninths the grestest breadth of the campsce, 
very faintly notched in the middle line, ita free edge longitndinally 
p o  ved. 

Orbits shallow, their major diameter more than two-thirds the 
width of the front: borders of orbit finely beaded, the npper border 
sinuous but entire. 

Antero-lateral borders of campace not much nlom than half the 
length of the postero-lateral, well arched, armed with 3 teeth or tubemlee 
(including the outer orbital angle) which become muoh worn away 
in adults. 

Chelipeda snbeqnal, massive, varying in length with incrense in 
nge-from 2 01. 2) times tho length of the carapaoe in females and 
young males to 4 times and more the length of the carapace in old 
mnleu, the palm being the principal joiut in which the lengtllening 
takes place. There is a spine or toot11 in  the distal half of the upper 
surfwe of the arm, and one a t  either angle (inner and outer) of the 
wrist: a blunt crest, ending in a blunt tooth, traverses the inner surface 
of the palm. 

The leg8 are long : the 3rd pair, which are slightly the longest, are , 
rr little more than twice the length of the calapaoe. The leet two 
jointa-as also the anterior border of the carpne-of all the l e e  are 
plumose. 

In the Indian Museum are 'L specimens from the &If of Martaban 
and the Andaman Sea 53 and 60 fsthoms, (besides a large male from 
Japan). 

In spirit the colour is a light reddish ochre, the finge1.a uncolonred. 

Nectopanupe long@, Wood-M~on, Ann. Mag. Nat. HLt., Marob, 1891, p. 282 : 
Aloook nnd Anderaon, Ill. Zwl. Investigator, Ornet. pl. xiv. 5g. 7. 

CadmpLcr longips, Al~loook, Investigator Deep-Sea Braohyaw, p. 71. 

Carapace, length more than three-qnarte1-s ite breadtb, the regions 
barely indicated. 

J. 11. 90 



SO4 A. Alcock-Cnrci~~obgirml F~ttna of 6uIia. [No. 9, 

Front proper about a third the greatest breadth of the carapace, 
~wmnrkably prominent, as faintly as possible notched in the middle 
line. 

Orbits shallow, their upper border sinuous but entire, t l~eir  msjor 
diameter about half the width of the front. Eyea small. 

Antero-lateral borders of cmapnce not two-thirds the length of the 
poef,ero-lnternl, moderntely arched, armed with two pro-curved apine- 
like teeth, and with a small blunt denticle just behind the ill-defiiied 
orbital angle. 

Chelipeds twice the length of the carapace ; the arm hee a denticlo 
beyond the middle of the upper border, and there is a strong spine- 
with sometimes a ~econdary ~pinule  a t  its btue -at t l ~ e  i1111cr angle olily 
of the wrist. 

The legs rrre long and have the drrctylus well plumed nnd the 2 
PI-eceding jointa more scrrntily h n i y  : the third pair, mhicli are sligbtly 
the longest, are nearly 24 times the length of the cnrrrpace : tlmngh the 
terminal jointe of the foul-th (last) pair are compressed they are not eo 
subfoliaceons as those of C. longimasus. 

In  the Indian binseum are 20 specimens from the Andamai~s 220 to 
280 fathoms and off Travanaore, 430 fathoms. 

In  the largest specimen tlie cal-apaoe is 14 millim. long and 17 
millim. broad. 

In upirit the colour is white with a faint pink tinge, the fingnr 
blackish-brown. 

Pearcdorhornbila, Milne Edwnda, Hist. Net. Crnat. IT. 69, and Ann. Soi. Nnt , 
%I., (3) XVIIT. 1662, p: 164. 

The only pnrticalars iu which Pseudorhombi2u differs from Curcino- 
ploa are that the regions of the caiSapace are better defined, that the  
squnre-cut front is more distinctly bilobed, tlint the supm-orbital border 
bas two distinct nutures, and that the dackjli of tlie last pair of legs are 
styliform. 

 he only specimen in the Indian Mueenm that is perhapa referable 
to this genw ia too small and too much damaged for description : i t  ie 
from the Andamans. 

LIBYBTES, A. M, Edw. 

&;bystas, A. Milne Edwmde, Ann. Soc. Entom. France, (4) VII. 1867, p. N, and 
S o u r .  Amhiv. dn Mas.  1V. 1868, p. 84. 

This genus unites Oarcino~laz with Oatoptrus. It chiedy differs 
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from Carc iq lax  in having ( 2 )  a mnch shorter and broader carapace, 
.(2) a much shorter and broader buccal cavern, with external maxillipeds 
that have the antero-external angle of the merus remnrkably produced 
ontwsrds, and (8) the 3rd to 5th abdominal terga of the male fnsed 
together. From Ctrtqptruu it chiefly differs (1) in having the carapace 
more subquadrilateral than elliptical, and (2) in the curious Amphitnte- 
like form of the external mexillipeds. 

Carapace deepish, subquadrilateral or suballiptical, vastly broader 
than long, with little or no dirrtinction of regions, convex fore and aft, 
slightly so from side fo side. 

The extent of the fronto-orbital border is vastly less than the 
greatest breadth of the carapace, so that the antero-lateial borders, 
which may be toothed or entire, have n Cancroid-like curve. Front 
square-cut and quite straight, not well separated from the supra-orbital 
anglee, slightly notched in the middle line, a third or less the greatest 
breadth of the campace. 

Orbits shallow, their upper border entire. Tho basal antenna-joint 
Is short, and the antenna1 flagellum stauds loosely in the orbital hiatus. 
The antennulee fold transversely. 

Buccal cavern square-cut, much broader than long; the efferent 
brarichial canals of the palate very well defined. The merns of the 
external maxillipeds is short and broad and h w  the external angle 
mnch produced, as in many species of Neptunue. 

Chelipeds subequal, mnch more massive and longer than the legs ; 
the hands however, which are somewliat tumid, are unequal in the adult. 

Legs slender, unarmed : in the Tndian species the last pair are 
almost BB paddle-like as  those of the typical swimmiug-crabs of the 
Po~.tnnid family. 

In  the male the abdomen covers the wl~ole width of the sternum 
betweeu the laet pair of legs, and the 81.d-5th abdominal terga are fnsed 
fogether. 

The sternal canala of the male are mare perfect than in any other 
h a p l a w i d  known to me. 

Bey to the Indian qe&e of Libystes. 

I. Antaro-lateral borders of the oarapaoe serrated almost 
exaotly like thoae of Catoptrua lritidua ... ... ... L. Edwardsi. 

.II. Antero-lateral borders of the carapace.entire ... ..? L. Alphonsi. 

I l b t r ib r t~ io~ i  : Indo-Pnoific (Xadagascar to Sandwich Is.). 
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8. Lihyeter Edwardri, n. sp. 
Carapace, length about four-sevenths of the breadth, finely pitted 

under lens, somewhat granular near the antela-lateral borders: an 
angular eminence near either posterior angle and a slight concavity of 
the postern-lateml part of the lateral epibrauchial regions give the 
carapace a somewhat quadrilateral cast. 

Fmnt a good deal less than a third the breadth of the campace, 
perfectly straight, faintly notched in the middle line. Eyee small. 

Antero-labral borders of the carapace with 5 or 6 granular denticles 
followed by a sharp procurved spine. 

Tile chelipeds have the hands nneqrurl in the adult. They are 
more than three times the length of tlie carapace and are  smooth 
and unarmed. The fingers are slender and hooked a t  tip, especially in the 
smaller hnnd : they are a good deal longer t h m  the palm in  the smaller 
hand, and about as long as the palm in the larger hand. On the 
immobile finger of the smaller hand there are several irregular enlarged 
teeth. [In the yonng, as in Catoptrtie, the halids are nearly eqnal, and 
the fingers of both hands are equnlly long and slender]. 

The legs are slerider and the longest pair are not much more t l ~ a n  
twice the length of the carapnce. The last 3 joints of the last pair 
form typical swimming paddles. 

An apparently adult specimen from the Persian<Gulf and 3 yonng 
from the Andamans are in the Indian Museum. 

The carapace of the large specimeu is 8 millim. long and 14 millim. 
broad. 

Differs fmpl L. Edwardsi in the following particnlara :- 
(1) the campace, thouyll of the same proportions, is more qoadri- 

lateral and more convex fore and aft, and the eminences nt the posterior 
anglea are wanting : 

(2) the anbro-laternl borders of the campace are smooth and 
entire : 

(3) the front is more de0exed and more distinctly divided in t h e  
middle line : 

(4) the chelipeds (in the yonng) are about 2+ times the length 
of the oarapace and are nearly eqnal and similar: the fingem a r e  
hardly as long as the palm : 

(5) The last 3 joints of the last pair of legs are much broadened 
and compreseod, but are not such unmistakeeble paddles as thoae of 
L. Edwardsi. 



I n  the Indian Museum is a single speoimen from the Andamans : 
ite carapace is 4 millim. long and 7 millim. broad. 

This speciee differs but little, except in the sub-qmdrilateral shape 
of tlle thorax, from the Libystes nitidue described and figured by M. A. 
Miloe-Edwards. 

CATOPTBUS, A. M. Edw. 

Catoptrun, A. Milne Edwards, Ann. Soi. Not. Zool. (5) XIII. 1870, p. 82:  
Ortmean, 2001. Jahrb., Syst. VII. 1898.94, p. 685. 

Qoniocaphpa, de Man, Arohiv far Nntnrgee. LIII. 1887, i. p. 889. 

Cnrapace t~nsvelvrely elongate-elliptical, mitl~out distinction of 
regions, moderately convex in both directions. 

The extent of the fronto-orbital border is vastly less than the 
p a t e s t  breadth of the carapace, the antero-laternl bordeivr, which are 
serrated, are therefore well curved. Front straight, sliglltly notched 
in  the middle line, not distinctly separated from the supra-orbital 
angles, less than a third the greatest breadth of the carapace. 

Orbits shallow, their upper border entire. The antenna4 dagellam, 
which ie of good lengtb, sta11d.s ill the orbital hiatus. The antennnles 
fold transversely. 

Buccal cavern, palate, and external maxillipeds as in Etrcrate. 
Chelipeds mnoh ae in Libyetee. Legs as in Libysfes, except t l ~ a t  

the last pair, though they have the dactylus compressed and ciliated, 
am never paddle-like. 

Abdomen ae in Libystes. 
Distrr'bution : Indo-Pacific (Mauritins to Samoa). 
Catoptme really differs from Libystes only in the form of the merns 

of the external maxillipeds and of the last pair of legs, whioh are not 
paddle-like ae they are in one speoies of Libyrtes. 

10. Catoptrtu nitidus, A. M. Edw. 

Catoptrue nitidue, A. Milne Edwards, Ann. Soi. Nat, Zool., (5) XIII. 1870, 
p 82: de Man, Notes Leyden Mae. XII. 1800, p. 67 : Ortmann, Zool. Jahrb., Syet., 
VII. 1898-94, p. 887. 

Qonioecrphyra truwtifrone, de Men, Archiv far Nat. LIII. 1887, p. 889, pl. xir. 
fig. 1, and Notea Leyden MM. XII. 1890, p. 67. 

Qoniocaphyra rp., Zehntner, Rev. Buime Zool. 11. 1894, p. la, pl. viii. fig. 12, 
l2a. 

Carapace, length less than two-lhirds ib breadth, perfectly smooth 
and shining excopt for some fine gr~nnlation near the antero-lateirl 
bordelr. - . , I 
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. Front about a third the greatest breadth of the oarapaee, faintly 
notched nnd grooved in the middle line. 

Antero-lateral borders cut into five ketlr followed by a pmurvod 
spine. 

Merns of externml m~xillipeds habing the external angle very 
slightly produced. 

Chelipeda nneqnrl, much longer and more massive than the legs, 
the lmrger one about three times the lengtlt of the -pace: they ere 
smooth and unarmed, except that the anterior border of the arm is 
finely serrntate and that one of the senations a t  either the near or far 
end (~nrely a t  both) is elllnrged to form a spine. I n  the smaller 
cheliped the fingers r re  alender hooked and finely toothed, and are 
rather longer than the slightly swollen pnlm : in the larger cbeliped 
they are stouter and more comely toothed and are shorter than the 
swollen palm. 

Legs slender, tho longest pair nre lrardly more than twice the 
leng-th of tho carapace; the dactylns of all, tlrongh compressed, is 
slender. 

I11 the Indian Mneeum me 16 specimens from off Ceylon 34 fathoms 
(beeides 3 from Maulitins and 2 from Samoa). 

In  the largest specimeu (from Mauritius) the carapace ie 9.5 
millirn. lollg and 24.5 millim. broad. The Indian specimens, thongll 
they include egg-laden females, are much smaller. 

P~OPEBTICU~, Wood-hen. 

Psophcticur, Wood.Mnaon, Admin. Rep. Marine Survey of Iodirr, 1880.01, p. 20 
(name only) : Alwok, Investigator Deep-See Braobyam, p. 72. 

Psopheticus in several respeata connecta Oarcinoplcrz and Peeudo- 
rlrombib with Eucralq and hence serves to empbesize the opinion of 
Miers as to the cloeeneee of tho tiea that con~eut the three latter genera. 

Ba in Pseudo+7rornbdla and Cardnoylux, the carapace is much 
b l a d e r  than long nnd the orbital hiatus is opelr. As in Pseudorhonibila, 
the dmctjlns of t l ~ e  lnet pair of l e e  is styliform. As in Euwte ,  the  
fronto-orbital border occupies almost a11 the breadth of the carapaoe. 

Carapace deepish, qumdrilateral or subqnadrilateral, n good deal 
broader than long, with the regions hardly defined, moderately convex 
fore and aft, fimt from side to side. 

&onto-orbital border little, if a t  all, leas tlran the peateat breadth 
of the carapace, the antemlateral borders of the carapace thl-efo~-e- 
which are abort--are either very slightly arched or ere in tlm m e  



etrbight liue with the poaflero-lateral bodere. Front square-cat, etrniylit, 
promitlent, e t~ t i~g ,  not well delimited from the unpirr-o~bitnl angles, a 
third the breadth O F  the carapace, or a little less. 

Upper border of orbit very siunons and with a single fni~it s1101.t. 
suture liile. The antentla1 flagellum, which is of good length, stai~de 
looaely it1 the orbital -11iatua. The at~tennnles fold transve~~scly. 

Month ant1 external maxillipeds as in Iricrnte. 
C-elipeds much stouter than the legs. The legs end in a slender 

dyliform dnct,ylns, and have one or many spines on the anterior bordor 
of the merna. 

In both sexes the abdomen consists of seven sepnmte segmeat~, nnd 
in the male tlie third segmect covelms the whole width of tlre ~terr~urn 
Imtwean the lnst pair of legs. 

Xstribtctios : Andaman Sen. 

K y  to tlre (Indian) bpeaiea of Psopl~eticns. 

I. Carapnce qnite qnsdnlateml, the fronto.orbitnl border 
being equal to the greatat breadth of the oarnpace : 
mempoditen of legn with nnmemna apines ... ... P. stridulans. 

11. Carap~oe mbqqedrilateral, the fronto-orbitnl border 
being about three-foortha it8 greateat breadth : mero- 
poditee of leg8 with n ningle spine ... ... ... P. insignis. 

11. Psop7reticus stridslutas, Wood-Mason. ' 

Psqpheticu stridulane, wood-?&anon, Illmtrcrtiona of the Zoology of the 111v~at.i- 
@tor, Cmstaoca, pl. v, fig. 1. (1892): Alcook, Ann. Nag. Nnt. Hish, May 1604, 
p. 40% ; and Investigator Deep-Sea Braohyam, p. 78. 

Ca~.apace quite quadrilateral, three-fourths as long as broad, smooth 
and polished, cronsed transve1.8ely in ite posterior halE by a broad groove 
whioh is continued obliquely acms  the ptexygoetomian regions to tlre 
angles of the montli. 

Owing to the large uize of the eye nod orbit, the extent of the fronto- 
ol.bitcrl border is equal to the greatest breadtlr of tlie csrrrpnce. 

A thin sharp prominent tooth a t  the outer orbital angle, arid rn 
obliquely-p~ominent spine at  the junction of the nntero-lateral and 
postero-lateral borders. 

.The enboonlar and subhepatic regions are inflated, and together 
form a granular eminence against which a strong spine on the upper 
border of tlre a m  can he brought to play, producing a sound. Hence 
the names Paopheficun and ahr'dulnm. 

The major dian~eter oE the reniform eye is between a sixth and a 
~eventll the breadth of the carnpace; though the orbit does not conceal 
the eye its edges nre well nnd cleanly cut. 
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The chelipeds in the adult male are n little more, in the adult 
female a little less, than twice the l e n ~ t h  of the carapace, but rrre slightly 
el~orter than the legs : they are smooth a ~ t d  polisl~ed, as also are the legs. 
The arm hm a strong npstandinfi clam-like tooth near the middle of its 
upper border, one or two spinnles nenr the far end of the outer border, 
and a spinnle near the far end of the inner border: the wrist has both 
the inner and the outer angles spiniform. 

The third pnir of lege, vhich are slightly the longest of the four, 
are mther more than two-nnd-a-half times the length of the carapnce. 
I u  all, the anterior edge of tile meropodih is armed with spin- and 
the snme edge of tile carpopodites with epinnles-these being least 
unmerons and least distinct in the case of the @st pnir. 

Colouls in glycerine : chelipeds and legs rather dusky red ; c a m p  
dusky red behind the t~nnsverse groove--which forms a very sharply. 
defined red band-livid red, or almost violet, in front of it ; eyestallis 
almost purple, eyes purplish-black. Egge in life magenta. 

The carnpaae of tile largest male is 15 millim. long and 20 millim. 
broad. 

Only known, so far, from the Andaman Sen : 2 males and a female 
from 173 fms., 2 males and a female (Types OF the species and genus) 
from 183-220 fms , 7 females (3 with eggs) from 185 f m ~ . ,  a male and 
4 females from 370-4119 fms. 

12. Pmphetiow im'gnit, n. sp. 

Carapace subquadrilateral, the antem-lntera1 bordera being slightly 
rrolled, abont three-fourths ~a long as broad, smooth, croesed trans- 

' versely by two very low and indistinct ridges--one (convex forwards) 
between tile lateral epibranchial spines, the otlier at  the level oE t h e  
post-cardiac region. The extent OF the fronto-orbital border ie abont 
three-fourths the greatest breadth of the crrrapnce. 

There is a bluntis11 tooth at the on ter orbital angle, and an  obliquely 
promit~e~it spine a t  the junclion of the antero-lateral and poetero-lateral 
borde~.~, the edge of the carapclce between the two being granular. 

Eye ~mnll,  sul)globnlar, its diameter being hardly a tenth the 
grentest breadth of the carapace. . 

Chelipeds more tl~ari 2f times aa long as the carapaoe and decidedly 
longer than the legs: they are unarmed except for r small tooih or 
spinnle a t  tlte outer mgle of the wrist. 

The meropodites of the legs have the anterior border sharply 
p n n l a r ,  and in the cnRe of the last three pair of legs there is a 
spine near the far end of this border. The longest pair of legs are 
hardly 25 times as long as the mrapece. 
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: Two speaimena, from the Qnlf of Martaben, 60 and 67 fnls. 
The oarapace of the largest is 13 millirn. long and 19 millim. broad. 
Colonrs in glycerine, reddish : in tlie middle of the carapoae is a 

ltuge deepred ehield with a milk-white edge and centre. 
This slwies closely connects Pmphetictrr with Carcinqlaic. 

Piltonnoyloa, Stimpson, Prw. Ac Nfit. Soi. Philad. 1858 11859) p. 93: Miers, 
Chnllenpr Brachyorn, p. 283 : Alrock, Investigator Deep Sea Bmchyora, p. 74. 

Calrrpnce depressed, Rat, II little broader tllan l o ~ ~ g ,  the regions 
rely fnintly indicated. FI-onto-orbital border two-thirds, or more, the 
greatest breadth of tho carapace : the antero-laternl borders, mhiuh nre 
tootbed, are slightly arched or oblique. Front qnare-cut, etraigl~t, 
rnther prominent, more or less collfluent with the snpm-orbital angles, 
o f e n  notcl~ed or grooved in tlle middle line. 

Snprrr-orbital border often with two fiasnres. T l ~ e  ~ntetlnal &gel. 
,lnm, which is of good length, stands in  t l ~ e  orbital hiatus. The 
antennnles fold transvelwely, or nearly so. 

Mouth and month-parts es in Ellcrate. 
Chelipeds either snbeqnal or uneqnnl, much more mnasire tllan the 

legs, Legs slender, tlleir dactyli compressed. 
The abdomen in both sexeR in seven-joiuted : in the male the 3rd 

segment covers the whole width of the sternum between the last pail.. 
of l e p .  

Diutribution: Tropical nnd S. Atlantic (deep sea), Arabian Sea 
(deep), Japan, Fiji. 

The species of l'iltcmnoplax are characterized by the flat, depreesed 
carapace, which is also oornparatively narrow and, owing to tbe 
prominence of the perfertly straight front, is subheragonal in ehape. 

13. Piltim~aoplax amer.iuanrr, Rathbnn. 

Nlumnoplar amsticanue, Mnry J. hthbnn,  Bnll. Lab. Net. Hiet. Iowa, 1898, 
p. 288, pl. vii @. 1, 2. 

Pilumnoplat Bineloiri, Aloock, Inreetigator Deep Sea Brachyura, p. 74, pl. iii. 
fig. 1. 

Carapace ~nbqnadrilaternl, much depressed, a little mom than 
thtee-quartere aa broad as long, very finely frosted, perfectly bare, the 
regions fairly indioated. 

Front horizontal, slightly prominent, square cnt, p v e d  bat not 
didinctly notched in the middle, more t h a ~ i  a third the p e & a t  breadth 

J .  11. 41 
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of the carapace; ita free edge is tnrned vertically downwardn and 
rather deeply grooved from side to side. 

The antero-lahi-al borders are not much more than half tlle leligth 
of the postero-lateral: they are thin and sharp, and are out into t h e  
teeth, of whicl~ the firat is broad and bicaspid and tlie other two are 
nonte. On the pontero-lateral hrdei-s, just behind the jnnct,ion with 
the antero-lateral, is a denticle. 

The eyes are small but well-formed, and aro freely movable. The 
orbits conceal the retracted eyes to dorsal view: their upper margin is 
fissured near the middle, and the lower margin is sligl~tly excavated 
jnet below the onter angle: tlie inner angle of the lower margin is not 
prominent, t l~ongh dentiform. 

The chelipeds in both Be108 are very nneqnal, tbe larger ono being 
not quite twice as long as the carapnce; their snrfnce, under the lene, 
is finelr frosted: t l ~ e  inner angle of the wrist is strongly prononnced 
and is capped by a pair of acute teeth. 

Legs moderately etont, unarmed, smooth, almost hairless: the 
third pair, which are somewhat the longest, are abont two-and-a-half- 
times the length of the carapace. The daotyli are oompreeaed-styliform.* 

Colonrs in spirit french-grey, fingers much darker grey. 
A single female specimen, from off tho Tcavnncore comt 430 fma., 

has the carapace 13 millim. long and 16 millim. broad. 
This npecies is closely related to Pilumnoplaz heterochir (Studer) 

Miers, but is distinguished from i t  by the entire and more prominent 
front, by the absence of transverse markings on the carapace, by the 
longer legs, and by the smoothness of the chelipeds and legs. 

From Pilumnoplux abysuicola Miers, whioh i t  also closely resembles, 
i t  is distinguished by the smooth carapace (to the naked eye!, by t h e  
tnrned-down milled edge of the front, by the spinnle on the postern- 
lateral border, by the fissured upper-margin of the orbit, and by t h e  
donble spine a t  the inner angle of the wrist. 

Dietvibutwn : Off Atlantic coasts of North Amerioa (Florida and 
Georgia) 440 and 70 to abont 200 fms. Off Travancore coast 430 fma. 

A eingle speaimen from the latter loaality is in the Indian Mueeam 
colleotion. 

[PLATYPILUMNOB, Wood-Mason. 

Platypilmnua, Wood-Yaeon MS., Alowk, Ann. hfng. Nat. Hint., May, 18% 
p. 401: Jonrn. Aaiatio 800. Bengnl, Vol. LXVII. pt. 2, 1898, p. 833: Invmtigator 
Deep 8- Braohyam, p. 63. 

This genus, like so many of the preceding, has strong affinitiee with 



the Xanthida: i t  may'-prove to beloug to that family, where I have 
already, with reserve, placed it. 

I may here, however, state that it closely resembles Pilumnoplar, 
having e flat, depressed, slightly transverse carapace. It differs from 
Pilur~~mplax in the following particulars :- 

(1) the front ie more promiuent, so that the carapace is more 
deoidedly hexagonal : 

(2) the fronto-orbital border is sharply serrated and the chelipds 
and legs are p r o h e l y  spiny : 

(3) the external maxillipeds do not oomplehly close the buccal 
cavern, but leave a wido gap between their anterior margin and the edge 
of the epistome : 

(4) the daatyli of the legs are styliform. 
Distribution : Andaman Sea.] 

[Plutypilumnus gr.&lipm, Wood-Mason. 

Plutypilmnus gracilipes, Wood-Maeou MS., Alcock, Ann. Mag. Nat. Hist., May, 
1890, p. 401 : Ill. Zool. Investigator, Crust., pl. xiv. flg. 6 : J.A.S.B. Vcl. LXVII, 
pt. 2, 1898, p. 882: Investigator Deep Sea Braohyarn, p. 63. 

A description of the female (whioh is the only sex known) has 
been already given in this Journal (loc. c i t . ) ] .  

L~TOCEIBA, Kinahan. 

Litachira, Kinahan, Journ. Boy. Boo. Dublin, I. 1868, p. U1 : Miem, Challen~er 
Brsohyara, p. 231. 

? Brochyprapate, Kingaley, Proo. Ao. Net. 8oi. Philad. 1880 (18811 p. 208. 

Carapace and appendages in all the Indian species thickly 
tomentose and hairy. 

Carapace deepish, either subquadrilateral and a good deal broader 
than long, or almoet square, smooth, with little or no distinction of 
regions, flat, but deolivons anteriorly. Fronto-orbital border not much 
lees than, if not equal to, the greatost breadth of the carapaoe: anbro- 
lateral bol-dera short and if arched a t  all, very slightly so, and usually, 
but not always, with 2 or 3 teeth or spines. 

Front not well delimited from the supra-orbital angles, its free 
edge deflexed and sornewl~at wched, never square-cut and laminar; 
more or less distinctly bilobed. 

Upper border of orbit entire. The antenna1 flagellum, whiah is 
of good length, stands in the orbital hiatus. The iutenndes fold 
transversely, or llearly so. 

N o u t l  and extwnal luaxillipeda as in Nucrate, dkc. 



Chelipeds subequal, more massive and usnslly ahorber t l ~ r n  th'6 
legs. The legs, including the hctyli ,  are compressed. 

The abdomen of the male occupies the whole width of the sternum 
b6twm the last pair of legs : in both sexes i t  consists of 7 eegmenb. 

I restriot the genus Litochira to those speoiee which have &he edge 
ef the front t n ~ n e d  down and distin~t~ly arched as ia shown in Kiool~an's 
figare. Theee species fall into two groups, in one of whioh the carape 
ia a good deal broader thnn long, ae i n  Kinahelr's type, while in the 
other i t  is nearly sqnnre. Perhaps these two groups should be sepal- 
id, thonkh I do not recommend this course. 

Dutribulwn : 8. Atlautic and Iudo-Pacific (Cape to Arretrnlie). 

Key to the Gad,iat~ speciee of Litochiln. 

I. Length of oarapace nbont two-third8 the greatest 
breadth of the oarapace and eqnnl.to the extent of the 
fmnborbitol border ; the nntero.latenr1 borders die- 
tinotly arched :- 

I. Antero-lateral borders of the carapnoe with three 
trnnoated teeth, exclwive of the orbitnl angle .. L. angwtifronu. 

2. Antem-lateral borders with two distinot, though 
blunt, Mth ........................................... L. setoaa. 

3. Antaro-laternl borders with hardly any traoe of 
lobnlation-almost entire ........................... L. integra. 

If. Carapaoe more nearly square, the fronto-orbital bordor 
almoet equal to it8 greateet breadth, eo that the antero- 
lateral borders are almost in the name straight line 
with the poetero-lateral bordera or a very little 
ourved :- 

1. Antaro-lateral borders with tao spines and one 
at the orbital angle : legs u~iarmwl .............. L. Eeaumwatii. 

4. Antem-lateral borders with two spines : no spine 
at the  orbital angle : meropodike of the leg8 
with some epines ......................................... L. quadrispinom. 

14. Litochira ifhtegra (Xiel-8). 

Carcinoplar iategra, Miera, Zool. H. M. S. Alert, p. 618, pl. xlviii fig. C : 
de Man, Jonrn. Lion. SW., Zool., XXII, 1887-88, p. 83. 

Length of the mrapncu about 1.1~0-thirds its breadth aud equal to 
the extent of the fro11 to-orbital bordor. 

Antero-lateral borders arched, mitl~out spiues, though wheu com- 
pletely deunded they are granular and show faiut but quite dietinguisb- 
able t r -aw of division into two loboles besides the orbital angle. 

Chelipedti less than twico t l ~ c  lenglh of the wrtyace and shorter 
than the legs, uuarmod exccpt for an iodistiuct blunt tooth uenr the 



hr end of the npper border of the arm : inner angle of mi& dentiform. 
hga  unarmed. 

A single female fro111 M e t p i  : ita carnpace ia 6 millim. Jo~lg nod 
9 millim. broad. 

15. Gtochira oefosa (A. M. Edw.). 

Carcinopbo estosa, A. Milne Edwardr, Nouv. Arohiv. dn Mar. IX. 1878, p. 267, 
pl. xii. fig. 2:de Nan, Archiv f. Natorgee. LIII. 1887, i. p. 349, and Jonrn. Linn. 
Sm., Zool., XXII. 1esf-88, p. 98. 

The only essential difference Letmeen this upecies and tile preceding 
ie that the carapace here is n little more depressed and that the antero- 
lateral bordere are cut into 2 blunt teeth besides the blunt orbital anglp 
The size ia nbont the same. 

In  the Indian Mn~eum nre 16 specimens, from the Andnrnnns aud 
Mergui. 

16. Lifochira angaetifronr, n. ap. 
Carapace, length n little more than two-thirds the brendth. Frontcl- 

orbital border nearly five-nintl~s the breadth of t l ~ e  carapace in extent. 
Antero-lateral borders arol~ed, cut into 4 teeth ( inc lad iq  the onter 
orbital angle) the edges and dorsal surface of which are granulai-: tbe 
firet 3 6 t h  are sharply t ~ w c a t e d ,  the fourth is subacute. . 

Chelipeds, in the adult male, nenrly twice the length of the campace 
and hardly sliorter than the legs ; i l l  the female much less than twice 
the length of the cnraprce and markedly shorter than the legs. Tl~ere  
ia a lobule near tile far end of the npper border of the arm, and the 
inner angle of the wrist is subncute. 

Two specimens, from Bombay and Karachi. The carapace of the 
larger is 13 millim. long and 18 millim. broad. 

Thie species appears to be closely related to Pilnn~llqplaz ciliafds 
Stimpeon. 

17. Litochira Benumontbi, n. sp. 

Carapace, length more than two-thirds the greatest brendtl, nearly 
square. The extent of the fronto-orbi tal border is haidly less thau the 
breadth of the carapace. The antero-lateral borders are hnrdly arched 
and are armed with 8 sharp spinules-including one a t  the onter orbital 
8lliagle. 

The chelipeds are much shorter khan the leg8 and, like them, w e  
unarmed, except that tho illnet. angle of the rvriot is dentiform. The 
h i g o d  (pcr~ultimate) pair of legs uie llrore thau 2i times as Img aa tbe 
carepace. u 
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In  the Indian Museum are 4 specimens, from the Andnmana and 
from off Ceylon 34 fms. The carapace of the type specimen is 5 millim. 
long and 7 millim. broad. 

Colonr in spirit, uniform yellow. 

18. Litochira quadnipinoea, Zehntner. 
Litochira quadribpinosa, Zehntner, Rev. Snisee de 5 x 1 .  11. 1894, p. 171, pl. viii. *. 11, llb. 

Iliffers from L. Beazcmontii in the followine p a r t i c d m  oilly :- 
(1) the carapace is still more nearly square : 
(2) there Rre 2 spines on the antero-lateral borders but none a t  the 

outer orbitnl angles : 
(a) the inner border of the ischiam and arm of the chelipeds is 

serrated, and the meropoditea of the legs are armed with spines. 
(4) the colonration is yellow, with a large purplish-brown home- 

shoe behind the front, and with sinuous markings of the same colonr on 
the lateral subfrontal and suborbital regions of the campace: the 
greater part of the antenna1 flagella is of the same purplish-brown 
wlour. 

In  the Indian Museum is a single specimen from the Andamanti : 
the carapace is 4 millim. long and 5 millim, broad. 

Subfamily ii. QONOPLACIN~. 

Uotwplaa, Leech, Trans. Linn. Boo. XI. 1816, pp. 300, 888, and Meka Pod. 
Brit. : Denmareat, Consid. Gen. Cruet. p. 124, and Dict. Soi. Net. XXVIII. p. W : 
De Haan, Wnn. Japon. Cruet., p. 19: Milne E d w d a ,  Hint. Net. Cruet. 11. 60, and 
Ann. Sci. Nat. 2001. (8)  XVIII. 1862, p. 162: Dana, U. 8. Expl. Exp. Cruet. pt. I. 
p. 810: Bell, Brit. Stalk-eyed Crwt. p. 139: Heller, Crnat, Sndl. Europ. p. 102 : 
Miere, Challenger Breohyaro, p. 246. 

Bhombilia, Lamarck (part), Hint. Net. Anim. ssne Vert. (2) V. p. 466 : htreille,  
Enoyo. M6tbod. X. p. a92. 

Carapace snbquadrilateral, with the antero-lateml angles acute and 
the lateral bordere posteriorly convergent, a good deal broader than  
long, moderately convex, the regions but faintly iedicated. 

The front aud orbits occupy the whole nnterior border of the 
carapace : the front is square cut, laminar, and obliquely deflexed, and 
takes np between a third and a fourtl~ of the anterior border of t h e  
c a r a y e ,  the rest being tnken up by the trench-like orbite. 

Eyestalks long and slender : the antennulee fold qaite t~rrnsveresly 
beneath the f h n t  : the antennm have a rhort basal joint and a slender 
flagellum of good length, standing in the orbital hiatus. 
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The buccal cavern ie squere and is well sepelmted from tlre pro- 
minent epiatome : the efferent branchial channels are not well defined. 
The external mnxillipeds completely c lo~e  the buccal oavern: their 
morns is square nnd carries the flagellum a t  the nntero-intern~l angle. 

Chelipeds in both sexes mnch more massive, and in the male very 
mnoh longer, than the legs, which are long and slender. 

The abdomen in both sexes ooneisfe of 7 separate segments : in the 
male the 3rd segment nearly but: not quite covers tlie sternum between 
the last pair of legs. 

Distribution : North-Eastern Atlantia consta, Mediterranean bmin ; 
Peraian Gulf ; E a t  Indian Archipelago. 

In  the Indian Museum there is a young femnle, lately received by 
mymlf from the Persian &If, of a species of Qbnop1n.a. Apart from 
the ehortnees of the chelipede it differs from a. nnprlata, of whioli we 
have eevelnl good specimens from Europe, only in want.ing the terminn1 
spine to the upper border of the me~.opodites of the legs. 

Subfamilies iii. & iv. Rarzo~raz & HEXAPODINIE. 
Key to th Indian Qenera. 

A. Four p a i ~  of legs, besides the ohelipede (Rhiropim) : - 
I. The mtennnlary flagella can be oompletely retpoted 

within the antennnlary foesar, :- 
1. The epbtome in of good length fore and aft, it 

is not in my way oonfuaed with the pslrte but 
is oommonly prominent and almod vertiaa1:- 

i. Eyw well formed, rarely deaaient in 
pigment :- 

a. Eye8 in all ~ p e a t ~  perfeot : front 
straight, entire, from two.flfth8 
to half the greatest breadth of 
the carapace : memo of the exter. 
nal maxillipeda nearly square ...... NOTONYX. 

b. Eyea either quite perieot or defl- 
dent in pigment : front elightly 
onrved and notched in the middle, 
about a third the greatest breadth 
of tbe campace : antero-external 
angle of the menu of the exter- 
nal maxillipede maoh prodaoed ... C ~ R A T ~ P L A X .  

ii. Eyer ohlete  or nearly m :- 
a. Oarapaue mnoh broader than 

long, the ptaro-lateral borders 
parallel ... .. . . . ... . . . . . . . . . .., . . . . . . . .. T Y P H L O C A ~ C ~ N C ~ .  

h. Oarapace a little bmder then 
long, the poetem-lateral borders 
anteriorly-oonvergent ............... X E ~ O P ~ ~ A L M O D R ~  
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I Tbs epi.tome ir rhort, riaken, and not boldly 
lep~ated from the palate :- 

i. Eyer minute, orbit. oonoealed beneath 
tho anterior border of the oampaue: 
mema of external maxillipeds with a 

............. sharp antem.external angle SCALOPIDIA. 

. . ii. Eyer obsolete or nearly 80, orbita risible 
fmm above: antero-extemrl aagle ol 
merun of external maxillipedr rounded 

.............................................. off T Y P E ~ ~ ~ A W I R O D E B .  
11. The h l  joint of the antennuleo oompletely 81h ita 

focma, into which the flagellum ocmnot thereforo be 
retracted :- 

1. Eyes mall, but perfect : outer border of meruq 
of external mcrxillipedr almort rtraiglit ......... H ~ p a r a o P r ~ r ~ .  

1. Eycw rednoed to a qmok of pigment : outer 
border of merun of extarnal maxillipedr with a 
rtrongly convex bulge odtwarda .................. CAMATOP~I~ .  

B. Ody three pnim of legs beridem the ohelipedr, the lart 
pair of other o m b  not being reprerentad even by a rndi- 
merit. The oasa eferent~a of the male open on the 4th 
rteruel segment (Hewapodinrs) .................................. LAMBDOPAALLUS. 

Subfamily iii. RHI~OPINE, stimps. 

NOTONYX, A. M. Edw. 

Notonya, A. Milne Edwnrdr, NOW. Arcl~iv. do Mu. IX. 1873, p. 288: Miera, 
Ohalleuger Bmchyars, p. 2%. 

Carapaoe deepish, subqnndrilateral with the antem-lateral angles 
rounded off, blonder t l m  long, perfeotly nude smooth and polished, 
without any indication of regions, convex fore and aft and anteriorly 
declivons. 

Fmnto-orbital border a good deal more thnn three-fourths the 
greatest breadth of the carapace : antem-lateral bordere ehort, entire, 
curved. Front straight, anblaminar, from two-fifths to half the breadth 
of the onrapnce. 

Eyes small but well developed, the eyeatalks movable, obpiriform : 
 orbit^ in t l~e  usual ma~.p;inal position. Tlle antennulea fold transversely 
i n  well formed pits. Basal anteens-joint short ; the flagellum, whiob is 
of fair length, stands in the orbital hiatap. 

Epistome well formed, nearly vel.tioel: buccal mvern a little wider 
in frout than behind. A slight hiatur between the external marillipedn, 
the m e m  of whioh appendages is eqnare and crrrries the hgellnm a t  
the nntero-internal angle. 

- . Chelipeds subeqnal, or a little unequal, smooth and poliehed, muoh 
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more massive and but little shorter than the legs: palm short and rntlrer 
deep, with the lower border sharply carinate. 

Legs smooth, unarmed, with n very fen scattered lank hairs: 
dactyli styliform. 

Thc abdomen in both sexes consists of 7 separate segments and does 
not nearly conceal the etelnnm between tlie last pair of legs. 

Dirfribrrlion : Indo-Pacific, from Fiji to the Pel.aian Gulf. 

Key to the Indian rpecies n j  Notony x. 

I. Cnrrpacw, length abont tl~ree-fourths the breadth : merns 
of e x t e m l  mnxillipeds about sa long M the ieohium ... N. nitidrc*. 

11. Cnrapsoe, length abont five-sixths the breadth : merne of 
erternnl maxillipeds mnol~ sliorter tlinn the isohinm ... N. ritre~cn. 

20. Notonyz nitidus, A. M. Edw. 
Notonya nitidue, A. Nilne Edwards, Nonv. Arohiv. dn Mns. IX, 1873, p. 289, 

pl. xii. fig. 8 : l i e n ,  Challenger Bwhynre, p. 236. 

Cn~.apaoe, length a little more than three-fourths the gre~test  
breadth. Front between a third and t,wo-fiftths tlie breadth of the 
carapace. Orbits elongnte. Alerns of t.he external rnnxilliped~ ns long 
na the iscl~ium. 

A  mall dentiale near the fnr end of the upper border of the alm : 
inner angle of wrist pronounced, but not aoute. 

Legs with some scattel.ed hairs along the edgee, the 316 pair, 
which are slightly the longest, are abont 'L* times the length of the 
m p o e  and nearly half agnin M long as the ohelipeds. 

In the Indian Musourn is a, single speoimen from the Persian Gulf : 
ite onrnpae is 8.5 millim. long nnd 11 millim. broad. 

21. Notonya c+trelrr, n. sp. 
Carapace, length abont five-sixths the greatest breadth, rather 

tomid. Front nearly half the breadth of the carapace. Merns of the 
external maxillipeds shorter than the iscl~inm. 

No deriticle on the arm: inner angle of wrist blunt. Lega with 
hardly any hnira, otherwise resembling those of N. nitidrrs. 

In  the Indian Mnsenm is II single specimen from the Andaman 
Sea, 53 fathoms : its c ~ ~ ~ ~ p a c e  is 5 millim. long and 6 millim. broad. 

CERATOPL~K, Stimpson. 
Ceraboplas, Stimpmn, Pmo. Ao. Net. 8ci. Philad. 1868, p. 96 : Miere, Challenger 

P 238. 

Carapace deep, subquadrilateral with the antero-lateral angles 
roanded off, a good deal broader than long, the regions very indistinctly 

J. 11. 42 



and inmqdetel~ iad,icnted, strongly -vex foaw aqd eft pr44. W W ~ J  
declivone. 

Pronto-orbital border abont two-thirds the g;seatee#i b~rradtl~ QE the 
curapace: antemlateral bordere sharp, entire, curved: po8tero-M 
bardem parallel. 

Front abont a third the gFePteet breodth of 6ke oorrpwe, & f* 
edge slightly arched, notched in the middle line. 

The orbita are in the usual position and the eyeetalka are immov- 
ably fixed in them, but the eyes are fairly well formed, though they 
may be deficient in pigment. The antennalea fold ttrqaverseky in 
proper pits. The basal at~tenua-joint is short: the flageltnm, which is 
of good length, stands in the orbital hirtns. 

Epistome well formed and prominent : b n m l  cavern qnadrilateral, 
slightly increasing ia brerrdth ftom behind forwards, almost completely 
closed by the external maxillipeds, the merne of which bas the aritero- 
exferiaal airgh mfrchpoduced and csrries the flagellap at  tibe a~tter* 
iuternal angle. . 

Chelipede , subequal, more massive but decidedly shorter than the . . 
legs; the palm short, deep, ~ n d  compressed. 

Legs slender, unarmed, the 3rd pair the longest : dsotjli stylifewJ. 
The abdomen in both sexeo consists of 7 separate segments and 

does not nearly occupy the space between the last pgir oE l ee .  
Distrr'bt~tion : Indo-Pacific from the Bay of Bengal te Ecuador. 

Ky to the b d k n  qpeciss of Ceratoplax. 
1: Snrfapp of carapsoe nude, eyer well pigmented r oater 

enrfeoe of palm polished and nerly smooth ... ... ... C. ciliata. . 
11. Bnrfsoe of muupace tomentore, eyes deflcie~it in pigment : 

rows of vesionlonr grannles on the outer surfam of the 
palm . . . ... ... ... ... .., ... a. hiqiaa. 

Ceratoplar ciliatw, Stimpeon, Proo. Aa Nat. h i .  Philad. 1668, p. 86: A. 0. 
Wslker, Jonrn. Linn. 800.~ Zool., XX. 1880, p. 110. 

Ceratoplae cilia+, Miern, Cbellenger Braabynre, p. 284, pl. xir. Bg. 81 Cqyq, 
Boll! ST, Nat. Napol. 111. 1889, p. 299. 

Camp*, chelipede and leg8 rather scwmtily fringed with haiirs, blet 
with n nude surface. 

Carapace, length a little more than three-fourths the greatest 
bredth, epa~.sely pnnotate, the regions not dirli~gnishsble. Pront 
about a third the greatest breadth of the cnmpace, its free edge dightf, 
arched 8nd nqtAhed in tire midd.lelline. Eyes well pigment+$, Ol~eli- 
peds decidedly shorter than- the legs: iunertab~1e of wust ebrp.M 

. I  . 



ff6t prMtlced : mfer *face of palm srnouth add polished, etcepb for a 
few &pressed granules inferiorly: T h M  pair of legs aob tlPioe the 
leng6k of the carapace. 

In the Indian Museum ie a mngle specimen from the Andahan Sea, 
59 fhs. 

Campwe, obdipds and legs with a tomentow surface, and fringed 
with longer silky hail*. 

Carapace, length a little less than three-fourths the breadth, when 
denuded its reghrm (and three gastric subregions) are just distinguish- 
able, and its surface is pitted and its lateral margins granular. Front 
a little more than a third the greatest brerrdth of the cmqiwe, its free 
edge decidedly nrched and notched in tile middle line. Eyes very 
&fie& in pigment. Cl~elipeds (in the female-male unknown) much 
shorter than the legs : inner angle of wrist sheisply dentiform ; outer 
surf- of palm with, rmmemus rows of vesiculoue -granules. Tl~ird 
pair of legs two-and-a-helf times the lehgth of the caraproe. 

fa the I n d h  Museum ie a single specimen from Palk Straite: ib 
derapabe is 9 millim. long and 13 millim. broad. 

T Y P E L ~ ~ A B ~ I N U ~ ,  S timpson. 

Typhla&m'ei&, Stimpeon, Proc. Ao. Net. Sci. Philad. 1868, p. 86. 

Carapace as in Ceratqlaz. Fronto-orbital border about half the 
greateat breadth of the carapace. Front less than a foui.tl~ the breadth 
of the carapace, more or less disti~~ctly biiobed. Antero-lateral borders 
well curved, often emargiuate in plaoes: postero-lateral borders 
parallel. 

Orbits in the usual position, completely filled by the immovable 
eye-stalks: ejes obsolete, or nearly so. The antennules fold nearly 
transversely, in proper pits. Basal antenna-joint short ; the flagellum, 
which is short, stands in the orbital hiatng. 

Epietome well formed and prominent: buccal cavern completely, 
or alrnoet completely, closed by tile externnl maxillipeds, the flagellum 
of wllich articulates with the antero-internal angle of the merus ; the 
o a k  angle of the merns not produced. 

Chelipeds snhqnal or uueqnal, mnch more massive than the legs 
frem wbicb- they do not mnch differ in length: palm short deep and 
crappeasad, with s 8 q  upper and lower borders. 

Legs slender, u n a d ,  tha 3rd pair slighbly $he .long& : dta&31% *- 



The abdomen in both sexes coneiste of 7 separate segments and 
does not nearly m u p y  d l  the sternum between the last pair of lege. 

Dbtn'bution: Indo-Pacific, from the Persian Gulf to Hongkoug. 
. From Bhizoya, of which we posaesa specimens from Hougkong, thie 

genus differs only in haviug the eyes obsolete nnd the erteiml m i l l i e  
pede more closely opposed to each other. I t  may well be doubted 
whether these difiei-ences are of generic d u e .  

Ky to tL Indian epsoiee of Typhlocaroinw. 
I. Antem-lateral borders with 2 or 8 emsrginatione :- 

1. Bnocal cavern deareasing in sire from behind for- 
wuda: antem-external angle of merne of external 
mexillipeds o h l e t e  and roanded off ... ... ... T. nudw. 

a. B n d  cavern quite nqaare: nntero-external angle of 
menu of externol maxillipedr sharp ... ... ... T. ci1108uu. 

11. Antem-lateral borders of carapace entire : bnocal oavern 
qnite sqaare .a. ... ... ... ... ... ... T. rrLbidwe. 

24. I'yphlocarciaur ndw, Stimpeon. 
TypMoeatcinu8 nudws, Btimpo, Pmo. Ac. Net. Soi. Philad. 1868, p. 96. 

Caiqme  much transverse, its length only a h n t  five-eighths its 
breadth, its surfaoe smooth and bare, tlle regions .hardly 

dietinguishable. The posterior part of the antero-lateral bolder has 
two or three obscure notches. 

The front, whicli is about a fifth the greatest breadth of the 
carapace, is grooved in the middle line-almost bilobed. Orbits broadly 
oval, almost snbcircnlnr. 

B u m 1  cavern considerably decreaaiug iu  breadth from behind 
forwards : merns of t l~e  external maxillipeds with the antemexternal 
angle obsolete and 1-ounded off ; the exognath very narrow. 

Chelipeds and legs smooth, with only a few scant liairs on the 
margin. Chelipeds, i r  the male about twice the length of the carapace, 
a little longel. than any of the legs : inner angle of wrist sharp, but 
not produced: palms unequal, smootl~ and polished, the upper border 
smootl~ and crest-like, the lower bolder with a distinct moulding. 

In the Indian Mus&m are 25 specimens, from Karaclli and the 
Mekdn coast, Madm const and Sandheads, and the Andamans. 

In this species's t,iny speck of pigment denotes an eye. 

25. Il'yphlocarcinuu oilloow, Stimpeon. 
Typhlocareinw villoew, Stimpson, Pm. Ao. Nat. h i .  Philad. 1856, p . 9 6  

Mien, P. 2;. B., 1879, pp. q 4 0 :  Walker, Jonrn. Linn. W. k 1 .  XX. 1890, p. 110, 
pl. u, figs. 6-8 : Ortmann, 2001. Jahrb. Byst. VII. 1898-94, p. 889. 

Carapace and appendages every where covered with velvet. Carapace I 
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about three-fourths as long as b d ,  its greatest breadth acroes Ule 
middle: when denuded it is granular ia placee and the regions ale 
hardly dietingnielable. Three blunt granular teeth on the lateral 
borders, two of which are aatero-lateral, the third being poetelo-lateral. 

Front between a fourtli and a fifth the breadth of the caropqce, 
biloIwd : orbita pirifornf. 
: Buccal cavern quite square: nnte1.0-external angle of merns of 

external maxillipeds well marked but not p~duced ,  the exognath normal. 
- Chdipeds aboot twice ae long ae the carapace, and nearly the same 

lengtll as the 3rd (longeat) pair of legs, tlleir outer surface, especially 
that of the palm, is g-anular: inner nngle of t l ~ e  wrist produced, delrti- 
form. Tl~e  legs Rre fringed with coarsish hail*. 

In the Indian Museum, besides a specimen from Hongkong, n1.e 

6 from various parts of the mast of the Bay of Benpl. 
The carapace of the best specimen is G millim. long and 8 millim. 

b d  
Iu this species aleo there is a tiny speok of pigment for an eye. 

26. Typhlocarcinur rubidw, n. sp. 
Carapace perfectly snlooth and nude, except for R few 11ail.e on the 

anterior and anfero-lateral margins, its length a little over tl~ree-fif 111s 
its brpadth, the regions l~ardly distinguisl~able, tl~ough the epibianchial 
regiow have a decided dorsal bulge. 

The antero-lateral borders, which, like the poetem-lateral are bluut 
and p n n l a r ,  are quite entire. 

Front about a fifth the breadth of t l ~ e  cnrapace, bilobed, the median 
gnmve very deep. Orbits pirifoim. Buccal cavern and external 
maxillipeds as in 1'. villosus. 

Chalipeds and leg8 rather hairy, but there is always a large smooth 
bare e p e  on the outer sorface of the wrist and pnlm. Cl~elipgde about 
aa long ae the longest lege, l e ~ s  tl~an twice the lengtl~ of the manpace: 
inner angle of wrist produced, dentiform: below a ~ ~ d  nbore the bare 
patah on the wrist m d  hand tile surface, when denuded, is granular. 

The colour is a rich ruddy brown. 
In the Indian Museum are 18 specimens from the Bay of Bengal, 

a0 to  65 fms. 
The largest specimen has the carapaoe nenrly 7 millim. long and 

H) millim. bmed, but there are em-laden females smaller than this. 
: There is no pigment speck to represent an eye in this speciea. 

XKNOYHTBALMODES, Richtern. 
fatrophthalmodes, Bichtem, in Altibins Meereef. Maarit. p. 166, 1880. 

Carapace rudely aemichoular in outlino, the posterior border being 



the longelf$ had the poWere-hhml hcdm being -88tbriarFffaan*@b 
16 fch* 6. oammou c m e  with b h  well-arbbed antsPim and a n k h ~  
Iatth%l bode* : a ie bat h k  b&er t h  long, is amoex fore a ~ d  dt 
a d  ~ M ~ g l j  dedioae &&rly, ~ n d  shows the rrgionsitldirdin&y 
aha incarapwrs: 

Fronto-orbital border leas than half, front Iem tbm a Bfdb, tbe 
g n a M  br8h&h of the 8ewpaae, the eat baing paminest and 
MIOM. r 

OMta ith tlte usual poaiti6d1 completely filM by bhe immohble 
e y e ~ e h l h  : epk  obsoW. !k%d shhns l ee  ~ r b  mall,  hnd fold oMiqns)p 
lather than frarie*et-sely in prep& pi*. Ikieal mterma-jomt sho~b : the? 
flagellnm, wl~icll nleo is s h ~ r f r  etmds inltbe 0-1 i~ibtas. 

E p i h a e  atid M o d  m, IM dm Qe abdwnen, ab in Whloear- 
ciaus.. 

' ClmHp&ds b Kdlle tltieqaal, niwh Irtb1-e rn#esive am& ra&ker lohger 
than the l e e ,  of which the 3rd pair ie slightly tlre lor~geat. Palm d h +  
deep abd obmfihidd, with e b q  e d g ~ . .  

Legs slendei., unarmed : dactyli styliform. 
Dwt~ibation : Indian Ocean, from Nanritiue and the Red Sea to 

(fie Andamans. 
This genns dffers from !CYp7iloeaseinlur ill having the CI&&- 

more elongate and more semicimlar in outline, the' fibhe nla& pM- 
mineat and narrower, and the aubnnules more cramped ih c~trsc!qXeha?. ' 

27. Xenopt hdmoder waoebii, W&ter~, . . 
Xhophthdmbdss mwbii; RlohWs, id M t % i ~ ,  MwrM. M a d ,  p. 168, pl. xvi. 

Ag. 49 and pl. xtii. 9gm. ta t8SV: MiemJ, P. 1 . 8 .  1836, pp. 10, lsr de Man, Noba 
Leyden Mos. XIT. 1890, p. 68, pl. iii. fig. 6. 

The ~ B S  m t l ~ e  a lopeidd  look tead m prsobiody snibotb, 
except for bworatblt d q  bemilmar i m p e r e i m  that kple ta ly  
& p t b  the gsstm-oalediao 4- the epibranohial regions : ite addoe. 
i b  M e ,  But its fm edgea, like the d @ s  of tlm &e)iPMoB and kqp, an, 
tl~ickly f&g& with W s h  si91ry hirs : ite krrgltlh is n h b  the-ehtha 
the pentest breadth, which is quih posterior. Fronk v e  deoidedly 
d ~ .  OL~?&O 0a1. ~ O C ( O ~  B~~VBPII very diglltly dedrodqj  in 
breadth anteriorly : the merm of the external maxillipads lift& We: 
'&&&&el*l s%fs landed WR. 

(Jl~dk;peh in th soale a IibMe fongblr h a  tks bgs, and dth-&lra 
hand0 decidedly nnquat  r Ibe iasm w@e of the wrht ie &UMU&B~A : 
the upper edge of the palm ie sharp and crest-like, tlie lower edge has 
a low granular crest or moulding, the surface of the palm is smooth 
epd polished. TXe larger cbeliped, messnrdd along it6 conve*, is 
&ut twice the lea@ lof '%he em pa^^. 



. . .  Jq .&I WWWV:. W. LW: ~ J W ~ C Q W ~  h* Sbe,-Pe&lt! R ~ l f  9 

-WpRI! mt, C Q ~ W W W  mh,GCdQaf:Mm~+:h. ,bhyw.  
(rka.- lgf. tk h p 9 t  e e a o i w ~ i a ,  40 Wip*:k:ed 1 A ~ a p U . i ~ .  
-kFwL ,- ; . i  . ,,.. 

. . - .  
. . . . . . . . . . . . . .  . . . . .  1 1.-\-. ..!, 1:.-.. < . .  - .-.,., . .  .: .. 

- . . . .- In ~ r t ~  qwy ymsg ,~pagh~r th?e!.wq.ie~w~twated ,b :# .tiny. g&lil 
~f-,pi&k w- 9kaws in dg Mdrrr'a~fimwl b ~ t ;  h: h ~ e  M w p ~  &L- 
ia no tram of this speck. 

. . . . . . . .  . . . . .  .., , : j  . . . . .  : . . , .  
& C A L O P ~ I A , .  Stimpeon. . . .  . ., 

1 - 
, ' 4 u ~ p i d ' 4  Skimpson! tw. ha. Nat. Boi. Philad. 1 W !  i. 95 : ~ i m ,  Clulleoger 

. . . .  '3+k~dy~;;L.' p. 22%. . . . . -  
;. ~)pophthaZmui;~ioh&re, X S ~ .  ~ i o o t .  Nat. Oes. ~r~olrtnrt, XII. 1 ~ 1 ,  p : . a .  

Carapace. of ,  but rnodet.@o ,depth, moderately convex f0.m and aft 
iand bhb moderatelp d+liion? 'nnteriprly : i t  is t p o d  deal b ~ ~ a d e r  +an 

'and' inolinis '~pmew!tat to @ semicircular ontlin.0, the grefbteat 
.Greadth k i n g  quite poehrior, the postero-lateral borders being pnte~iorly 
co-nvergent, and -the at~+~y-lnteral bordev being nicely curved : the 
i=ogione are djstincbly mapped ogt by fine grooves. - ' 

, - F1.qnt.o-orbital border about tho-fifths, frorit about a3f;nrth the 
-greatest breadth of the cappace : front rather obsqnrely bqobed, antepo- 
l ~ t e r a l  borders @cute. . . 

' - . -Eyes minute, eyeatalks fixed in small prbita wbich lie entirely 
benenth the atitelior border of the carapace. fie-antennulea fold 
tmnsversely in ahnllow and ether ir!nd~qu.aJapit+, Basal antennajoint 
short;  the flagellnm, which . . is of moderate'length, stands qnite clear of 

. . ,  , . .  . . . .  ., . :tl;e' orbibel hietes. . . .  . . ,  , , .  . , t  

Epistome sunken, not'wdEndem~rea%ed from the edge of the buccal 
bitxu :' the Iatbr  is nquarielt and broader in f&t t l~an  behind; Tllere 
.is' aoneidehble gap between the external metillipeds, the rdemti of 
.-dhiah is aquare .and has a sharp anbro-e&rnal angle and earrieb the 
flngellnm at t;be anh- in t e rna l  angle. . . 

. . .  
- - .: dheiipeds e i i~ t le  unequal, mnoh sh&ter and not much more massive 
:(except ~rs regards the larger palm) than bhe third pais d legs : .palm 
-bhort a d  aornpre&ed, with sharp edges. 

: -'@he lege have the meras broadened, espeoially in the &e of, the . .  , . .  
211d and 8rd pair: the 316 pair is oonsiderably the longest. , . . ,  

- The abdomen consists of 7 eepars& aegmente, and does nob 'aearly 
.-apy ali the stertrnrn between the h s t  pair of lega. 

~id&brrtion : Indo-Pacific, from M d a g a s ~ r  to China. 
. . 

28. Sculopidia epitlosiper, Stimpson. 
. . . .  aphe+nr, awn, Enm. Lo.~N~.~W.'PIS~~.'.IW,' p. 96: 
J. B. H e n d e m ,  Tnme. Lino. k., Zool., (8) V. 1898, p. 379, 

Carapm and appendages downy. Carapace, length @bout two- 
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tltirda the greatest breadth, ika wrtAce cloeely pnnctate : all the regions 
are quite plainly de0ned by grooves, which also subdivide the gaetrio 
illto three subregions, and the epibranohial into two-an nnterior and 
a posterior ; and the mrdino region has a distinct bnlge. The sharp- 
cat antel-o-lateral border* are, like the anterior border, vely finely 
serrated, nnd are marked off from the blunt poetero-lateral borders by a 
minnto spine. . . .  

The larger cheliped is barely half again aa long aa tlre carapace : 
both chelipeds have t l ~ e  lower edge of the arm finely serrafed, have a 
~pinnle near the far end of tlre npper border of the arm and one a t  the 
outer angle of the w~iet, and have the inner angle of the wrist strongly 
tlenfiform. 

The legs have their edges, except in the caae of the dnctyli, closely 
nnd evenly spinnlate, but tllere is a tendenoy for tllc spilies to fail on 
the posterior edge of the carpns and propodite. Tire Ld pair, wlrich 
n1.e conside~.ably tlre longest, are much more than 24 times the length 
of the cnmpace. The legs increaee remarkably in length from the 1st 
to the 3rd, arid the 4th are about the name lengtl~ ae the first. The 
dactyli are sharp, stlong, styliform and ciliated: tl~ose of t.he laat pair 
nre curved, those of the other pairs are straight. 

Hendersou records thia speoies from the Gulf of Martaban: the 
only specimens iu the Indian Museum are from Hongkong. 

29. TYPHLOCAECINOD~, n. gen. 

Apparently one of the li~lke betweell Typhloearcinw and ita alliea 
on the one hand and 8culoP;aiia on the other. 

Carapace modelately deep, allaped much aa in TypMocn*ciuuu, bnt 
nliglrtly m0l.e elongate, tho f l w  edgw hairy. F1.ont.o-orbital border 
a b u t  three-fifths, front about a tliird, the peateat breadth of the 
campnce : front prominent, its free edge oolrvex and entire. 

Orbitn in tlre normal position, narrow, button-hole slraped; eye- 
 talks tapeling, immovable; eyee obsolete or nearly so. Anteun& 
r,~~m$, folding very obliquely- nearly lonyituJi~Uy-in proper pita. 
~ ~ t e n r ~ r r l  pendnncle small and cramped, the flngellnm stal~ding in the 
orbital hiatus. 

xpiatome ncnken, linear : buccal cavern square, itn anterior anglee, 
11ke t l ~ e  antero-external andes of the merns of the external maxillipeds, 
rounded off: the e.terlut1 maxillipeds oompletely close the b u m 1  
pnvern and have tlre flrrgellnm articulated to tile anfero-internal angle 
of the merns. 

The nbdomen doen not nearly m p y  all the space between fbe lwt 
pair of legs. 



1900.1 A. A l m k - U n ~ d n o l g i d  Fnunn of India. 3% 

The above dingnosis is framed on a broken speoimen, without 
chelipeds or legs, in the Indian Museum. In  the form of the front and 
alrape of the carapaoe this specimen has a stroug resemblance to the 
Typhloeateinzur integryrons desqribed and figured by Miera in Anu. Mag. 
Nat. Hist. (6) VIIT. 1881, p. 260, pl. xiv. fig. 1. Miem himself wm 
doubtful about referring his species to Typhlocurcinur. 

Our specitnen is too much damaged to furnish a useful apecifio 
diagnosis. 

HLPHTHOPELTA, Alcock. 
Hephthoplta, Alcock, Investigator Dsep Sea Braohynra, p. 76. 

Carapnce rcry deep, inflated, rudely semicircular, about as long ns 
broad, convex fore and aft aud vertically deflexed nnteriorly, all its 
borders entire and all, except tlie posterior, tumid, tlie cardirro and 
branchial regions well delimited. 

Front cor~siderably less than a third the greatest breadth of the 
cmtnprrce, bilobed, vertically deflexed ; the wliole extent of tlie fronto- 
orbital border is more than half the greatest breadth of tlie carapace. 

Orbit9 small, slrnllow, excavated in tile vertically-deflexed anterior 
border of the caraptwe, not concealing the eyes. Tltongh the eyes w e  
emall and their stnlka immoval~ly fixed, they are welt fornled, well 
defined atrd well pigmented. 

The a~rtenntrlayfoseas are completely filled b y  the basal nnte~azttlny 
joint, to the exclueion of theflagella. 

The basal antenna-joint is small, slender, and does not newly rench 
tile front ; tire flagellnm, mltich arises in the orbital hiatus, is Iiclrdly 
longer than t.lie orbit. 

T l ~ e  epietorne is of considerable width fore and aft and, though 
annken, is well defined from the palate. Tlie buccal cavern is square, 
thong11 very slightly narrower in front than behind: tile e x c m n t  
branchial canals are well defined. The external maxillipeds, which 
completely cover the bnccal cavern, have the merns shorter and slightly 
narrower than tile ischium and somewhat oval in shape, and the palp 
jointed to the antero-intarnal atlgle of tlie merns and of good size. 

Tlie legs are all long and slender and end in a slender dactylns : 
the third pair are slightly the longest. 

The chelipeds are lost in the single specimen obtained, which is a 
female. 

30. Hephthopelta lugubris, Alcock. 
Hephthopelta lugubris, Alcook, Inveetigator Deep See Braohyam, p. 77. pl. iv, 5g. 2. 

Carrrpnce as long aa broad, roughly semicircular or ~emiglobose, of 
thin texture, its snrfnce very finely frosted and somewhat pubescent. 

J. rr .  43 
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The fronto.orbita1 region is ve~tically deflexed and almoet invisible 
in a dorsal view. 

Epibranchial and cardiao regions tumid, cirournscribed by deepish 
grooves. 

Legs subcylindrical, with a finely frosted and pubescent sorfaca : 
the third pair, which are slightly the longest, am about 2f times the 
length of the oarapace : the posterior (lower) border of the morns of the 
firat two pairs is spindose. 

Colonre in spirit, light yellow, eyes black. 
A single female, without chelipeds, from the Andaman Sea, 480 fms. 

The carapace is 8 millim. long, and the same in breadth. 

Comatopsis, Alcock, Investigator Deep See Bmhynrs,  p. 76. 

Carapace deep, rudely sub-semicircular, hardly broader than long, 
strongly convex fore and d t  and declivons anteriorly : its antero-lateral 
borders short sharp and entire, its postero-lrteral borders long shnrpish 
and sligl~tly convergent anteriorly: its only markings are two longitndi- 
naE grooves hardly visible on the nndenuded ampace, that mark off the  
epibranchial regions. 

Front corlsiderably less than a fourth the greatest breadth of t h e  
campace, obscurely bilobed ; the whole fronto-orbital border is abont 
h ~ l f  the greatest breadth of the carapace, 

Orbits large, deep, and normally cut in the anterior border of the  
carapace : eyestalks large, tumid, conical, almost immovably fixed in the 
orbits : eyes reduced to a speck of pigment plnced on tile under surface 
of the t ip of their stalls. 

Antenrinlary fossre small, and filled entirely by the basal antennulary 
joint, to the complete exclusion of the largejlagelltcnz. 

The small basal antenna-joint is wedged in between and beneath 
the eyestalk and antennule, the second joint hardly reaches to tho 
front, the 0agellnm is large and considerably longer than tile orbit. 

The epistome is of collsiderable width fore and aft, especially r~t 
its middle, and thongh sunisen, is well separated from the palate. The 
bnccal cavern is square, though rather broader in front than behind, 
and is almoet entirely covered by the external maxillipeds. These have 
the merrts as long as, and ntarkedly broader than the iclchirrm, owing to the 
strongly convex bttlge of the otcter border of the merus : the palp, which is 
of good size, i~ jointed t o  the ~ntero-internnl angle of tlle merns. 

The chelipeds are moderately massive and in the male the hands 
are unequal. The arm is short and trigonal, the wrist d h e r  long 
Wfiorn and crooked. 
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Legs sufficiently long and stout, the penultimate pair being the 
longest ; their dactyli are sharply trigonal and elegantly plumose : the 
lest pair have the dactylne slightly curved and compressed. 

The abdolneu of the male, which is fonr-jointed, does not nearly 
fill the space between the last pair of legs. 

Between the 4th and 5th segments of the sternum, in the male, in 
intercalated a long narrow plate that covers the external genital ducts. 

31. Comatopsis rubida, Alcock and Anderson. 

Oatnabpis mbidq Aloook and Anderson, Ann. Mag. Nat. Hist. Jan. 1898, 
p. la  : Alamk, Inveetigator Deep Sea Braohyura, p. 78, pl. ir. Bg. a. 

Carapaoe very finely p n n l a r  when denuded of the short velvet 
that covers i t  and all parts of the body nnd appendages. The narrow 
front and the antero-lateml borders form a semicircular cnrve: the 
postero-lateral borders are anteriorly convergent, the greatest brerdth 
of the  carapace being between the bases of the penultimate pair of 
legs. The tumid anterior (true inner) borders of the ejestnlks bulge 
beyond the orbital concavities of the anterior border of the carapace. 

The efferent brancbial canals cause an angulw bulging or carina- 
tion of the pterygostomian regions. 

The chelipeds are uueqnal in the male (female unknown), the 
longer one being abont If times tbe length of the carapace. They are 
unarmed. I n  the larger hand the fingers meet only a t  tip and are 
finely toothed in the distal half only, being rnther deeply notched in 
the  basal half, while on the inner surface of the movable finger is a 
curious truncated spine. In the smaller baud the fingers meet throngh- 
out their extent and only the immovable finger is distinctly toothed, 
one or two of its teeth being enlarged. 

The first and last pair of legs are about 1% times, the second and 
third pair are about twice, the length of the crrapaoe. In the last 
pair of legs the terminal joints are more strongly ciliated, and the 
dactylus is slightly curved and compressed as for swimming. 

Colonra in ~ p i r i t  rich chocolate brom~~. Animal entirely covered 
with velvet. 

Three males from the Andaman Sea, 194 fathoms. The carapace 
of the largeat is 9 millirn. long and 10 millim. broad. 

Subfamily iv. HEXAPO~IXE, Miere. 

LAMBDOPHALLUS, nov. gen. 

Near Harip~it~,  De Haan, from which it chiefly differs in the form of 
the  auterior pair of mule sexual appendages, which are rigidly bent 
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into the form of an L, the horieontal limb of which is lodged in a special 
trench in the first segment of the steinnm. 

Carnpace much broader than long, broadest behind. Front narrow, 
nearly vertically deflexed. Orbits small, circulnr, widely communicat- 
ing with the antennular fossaj. The ante~luules fold transvemly. 
Antennm small, standing in the orbital Iriatne. 

Epistome well-defiued. Buccal cavern with tile sides slightly 
convergent anteriorly. The external mnxillipeds have coarse palps, 
which, wheu folded, fill the rather broad space that exists between the  
ischiopo&tea : the merns is snbqnadrilateral, wilh the antemexternal 
angle rounded off, and the pnlp nrticulatee with its entero-internal 
angle: the exognath is not coucealed. 

Chelipeds u n e q d  in the male, shol-ter but more meseive thsn t h e  

legs. 
Oidy three pairs of legs, tlro futrrth pair entirely absent. 
Sternum extremely broad. Abdomen of the male very n m n .  

The efferent ducts of the male sex open on the 4th sternal segment 
inside tho fossa into which the abdomen fib. 

82. Lambdophallus seqw, 11. ep. 

Resembles Hezapus serpua, De Been, with a speoimen of whioh I have cooompared 
it, but Were in numerous importet~t characters. 

Carapace subquadri~~teral with the anterior angles broadly rounded 
off, much broader than long, convex fore ~ n d  a h  and anteriorly deflaxed, 
nearly flat from side to side, the gastric and cardiao regiona well 
defined, the surface uniformly finely grannlar under a leas. 

Front nearly vertically deflexed, its edge sqnare.cut but p v e d  o r  
notched in the middle line, its breadth about a fifth the greateat breadth 
of the carapace. 

Orbits freely commuuicatin~ with the antennulnr foeem : eyestalks 
immovable aud very short, eyes small but well pigmented. 

Antennules large, folding tranevereely ; the inter-antannular septum 
narrow if complete. 

Epistome lozenge-shaped, well defined: the sides of the b u d  
cavern converge slightly from behind forwards : the ischiopoditee of the 
external maxillipeds are rather narrow and leave between them a widiah 
gap, which, however, is filled by the flngella. 

There is a deep crescentic groove across the ptsrygostomiau region, 
just in front of the baaes of the chelipeda, and there are several close-set 
oblique scoring8 near the antero-lateral angles of the buccal cavern. 

Chelipede in the m d e  unequal, more massive than the legs, the 
larger one not 14 times the length of the carapace : under the lena their 
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outer surface is very finely nnd uniformly gxnnnlar : the fingera are short, 
especially in the lager  Iland, and meet only a t  tip, and a t  the bnso of 
the dactylus of the larger hand is a molariform tooth. 

Legs tomentose : only 3 pairs are present., tlie 4th pair not being 
repmented evml by a I-udirnent. The first pair, which are not much 
longer than the chelipeds, are the shortest and slende~.est: the next 
two pairs, which are about equal in aim, are not quite t&ce the length 
of the caraptwe. 

Sternum very broad, 611ely and uniformly granular : in the male, 
i n  the first sternal segment,, on either side of the last al~dominal tergnm, 
is a long narrnw oblique treucli, i l l  which the ends of the modified 
abdominnl appendages are lodged. 

Male a ~ o m e u  very narrow, uot a fifth the breadth of tlie sternum 
st ita base. The first tegnm is short fore and aM, the seoond is linear 
and has a somewl~at trilobed form, the 3rd 4th aud 5th are fused to 
form a sort of hexagonal plats with tlie distal end nanowed, the 6th 
and 7th we separate. 

Tho anterior of the two pairs of male abdominal appendages 
are most cnrionsly modified : tliey are very long nnd stiff and are L 
shaped, and the proximal limb of the L lies beneath and parallel with 
t l ~ e  abdomen, while the distal limb of the L eriiergen nt right angles to 
the  abdominal t e ipm,  and, instead of beiug frce, lies iu tlle special 
sternal canal before mentioned. 

In the Indian Museum are 2 specimene, from the Bay of Benptsl, 
65 fatl~oms. The carapace is 4.5 millim. long and 7 millim. broad. 

Fzrmily 11. PINNOTERIDB, Edw. 

Key to tha 111dian genera of Pinnoteridw. 

I. Carapooe ill-oalm'fied: the isol~inm of the external 
maxillipede is indistinguishably f w d  with the mnoh 
enlarged mema :- 

1. Edgw of the carapace swollen and ill-defined: 
dnctylas of the external maxillipede smdl and 
often abnormally placed, but pment  ... .... , .. ... PlN~ormcs. 

2. The edge of the carepaoe, in all but its short 
fnmb-orbital portion, forms a thin upturned 
orest: d ~ t y l n e  of the e x k m l  madllipeds 
wanting, or represented by n tiny penoil of h i m  XANT(UIL 

n. Cmplce wen oaloified: the iwhinm uf the a t e d  
maaillipeds is distinct and independent :- 

I. Ischiurn of the extsrnal mnxillipeds much smaller 
than the meras : dactylus of the external maxil- 
l i d s  very largo, spathalate. Orbib and eyer 
normal, the orbite o i d a r  . .. ... ... . .. ... ... ... ... .., ... Tb-a. 
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8. Ilchium of the external mnlillipeds rr well deoe- 

loped M the memo, the daotylnr not enl- 
The orbits are narrow slita situated d o d l y  
with their long axis almost a t  right angler wiLh 
the anterior border of the carapecq and the 
eyer are minute or oblesoent ........................ X r r o ~ a r a r u c s .  

a. Iwhinm of the external muillipedr very muoh 
larger than the menu, the nppendages M a 
whole being nlender and not nearly clwing the 
bnccal cavern. The orbits are in the nrarrl 
marginal poeition .......................................... C a r r u o c r . c ~ ~ o ~ s  

Subfamily XINOPBTHALMINE, nov. 

XIZIOPBTEALMU~, White. 

Xmophlhlmue, White. Ann Mag. Nat. Hist. XVIII. 1846, p. 177 : Yilne 
Edwnrds, Ann. 8ci. Nat., Zool., (3) XX. 1868, p. 2Xl: Bnrger, Zool. Jabrb., Syst. 
VIII. 1894-96, p. 886. 

Carapace broader than long and broadest behind, arched ontero- 
laterally, the regions faintly indicated. Front narrow, strongly ddexed. 

Z'he orbits are mall, obliqrre m *warly lmagitudiual, button-hole like 
slits, placed dormlly almost at r i g h t  at1g2.w to tL frontul border, and the 
eyestalks are immovably embedded in them. The eyes are, a t  moet, 
minute specks of pigment. The aatennnlea and antennae are extremely 
small, the antennulea folding nearly vertically beneath the front. 

Epistome not defined. Bnccal cavern almost semicircular, wm- 
pletely closed by the external maxillipeds. The external maxillipeds 
Lare the ischinm and melus equally well developed (the ischium being 
nenrly square and the merns about cr quadrant of a circle) and the 
p d p  articulated a t  the sntero-external angle of the merns. Exognath 
s m d l  and ooncealed. 

Chelipeds ill the male " witli the hands somewhat elongated and 
thickened," in the female short and very slender. 

Leg8 Clrirly stout, the third pair the longest. 
The abdomen in both sexes consists of seven separate segments. 

Ky to tRe Indian species of XenophtLalmas. I 
I. The lega are ciliated and the third (lorlge4t) peir are not 

................................ twioe the length of the oarapoe X. p'nwkoida. 
11. The l ev  u e  oiliated toward8 the tip only, and the third 

( l o n p t )  psir are more than twice the length of the ................................................................ ou~poe X. obscurnu. 

33. Xerlqphthalmue pir~noteroideu, White. 
Xenophthalmw pinnothcroidss, White, Ann. Mag. Nat. Hut. XVIII. 1846, p. 178, 

pl. ii. fig. a, and &unanu~g C m t .  p. 68, pl. xii. fig. 8 r Milne Edwudq Ann. Bcd 

A 



Nat., Zool., (8) XX. 1658, p. 221 : Stimpon, Proo. Ao. Net. Soi. Philad. 1858, p. 107 : 
elaiter, Tijde. Nederl. Ind. XL. 1881, p. 162: J. B Henderson, Trnne. Litm. 800, 
Zool., (2) V+ 1898, pa 895. 

This speciee is included in the Indiau Fanna on the authority of 
P r o f e ~ r  J. R. Heuderson. I t  seeme to be cl~aracterized by Iinving the 
iachinm and me]-s of the external mfbxillipeds deeply grooved, longi- 
tudinally, near the outer mnrgin ; the legs stont and hairy, the third 
pair barely twice ae long as the carapace ; aud the three terminnl joiltts 
of the fimt pair of legs broadened so that their edges are almost 
d m t e  : the lateral borders of the carapace are granular 01- finely 
denticalate. 

34. XenophtLlnius O~SCUTW, - Henderson. 

, Xanophthalmw obucunu, J. &. Hendereon, Trans. Linn, Soc., Zool., (2) V. 1893, 
p. 89% pl. xnv i .  figs. 18,lQ. 

Carapace glabrous and ellins, but ita snrface is somewliat creased : 
the median regions are separated from the brancl~inl regions by groovee 
.or depressions, nnd each branollial region ie tirrvereed obliquely in its 
posterior prrt  by a lorn r id~e .  

l'he rounded-off antero-lateral oorners of the csrapsae are traversed 
by three low fine ridgee, nearly pnrallel with one another : one oE these 
defines the pbrygostomian region, the next appears to be tlle true 
antero.latera1 border, while the moat dorsal one runs from the angle of 
the  orbit to the jnnction of tlie antem-lateral m d  postero-latoml 
borders. 

Front narrow, nearly vertically deflexed, longitndinrlly grooved in 
the middle line, its free edge squnre-ant but faintly sinuous.. The eyes 
are jut visible ae minute linear ~peob ,  placed posteriorly. 

No epietome. Tlle ischinm and merns of the external maxillipeds 
are not deeply grooved near the outer border. 

Chelipede in the female ehorter and mnch sletldel.er than the first 
and last pair of lege. 

Tile .3rd pair of legs are the longest, being abont 2) times the 
length of the carapaoe : the second pair, though a litt,le shorter tban the 
31-4 are equally stont. The 6ret and last prirs are abont equal to one 
anotller in eise (in the female) being hardly longer than the carapace, 
and slenderer than the other legs. The terminal joints of all the legs 
are hairy : the poeterior borders of the meropodites of the first three 
paira are spiny, the anterior border being very finely ae~mlate. 

I n  the Ii~dian Mnsenm are two females, one, with egge, finom off the 
Oanjam coast, 20 fatilome, the otller from the Andamans. The campace 
in the larger female is 6 millim. long and 8 millim. in greatest breath. 



A. Aloock-Oartinowl Fauna of India. 

8nbfamily A~THLNOONATHI~PE, Stimps. 

CHABYOCABCINOPB, n. p a .  

Carapace deep, convex fore and aft and declivons anteriorly: ita 
greatest breadth is quite posterior, BO that the postero-1ate;d bordere, 
which are blunt, are anteriorly-oauvergent, though sligbtly m : the 
ante1.0-lateral bordera are sharp and form nn elegant onrve with the 
anterior border: the regions are nearly 8e well defined as they are in 
Sculopidia : its length is hardly leea than ita breadtl~. 

The fronto-orbitd border is conaidembly more than a third, but 
the front (which ie bilobed) is only about a sixtl~, the greateat breadth 
of the carapace. 

T l ~ e  orbite, which are in the usunl marginal position, are small, and 
the eyertall, which are immovable, are ehrunk within them: tbe ejeu 
are minute. 

The a~ltennulary &gella are large and cannot be retraoted into 
the antol~nnler pits, which are filled entirely by t11e baenl joint. 

Tlte antentla1 flagella are long--ooneidembly more than a thi~d the 
length of the carapace-and stand in the orbital hia tne. 

Epistome sunken and not altogether well demarcated from t.he 
palate. The bacon1 cavern has its antero-exterual angles rounded off, 

rJ not nearly cloeed by th external mwillipds : thea have tha 
mwh ehorter and narrower than the k h i t t m ,  oval ;nd eomewhat oblique, 

the fl:~gellnm appam to artionlate with the summit of the merus. 
The cllelipeds are about as long as the legs and are very nneqnal 

in the male. 
The third pair of lege are sligl~tly the longest. be in 8w&@M 

the dnotylus of the last pair of legs is recnrved. 
The abdomen in both sex- is n m w ,  not nearly occupying all the 

apace between the hat  pair of l e e ,  H I I ~  in the male ooneiete of 5 
pieces, the 3rd-5th eegmente being fused. Tn tile male alm, as in 
Ca~natopsis, there is, on eitller side, 8 nnrrow plate intemlated between 
the 4th and 5th aegmenta of the sternum and covering the external 
genital ducts. 

This genus more clearly t h  any othcr conneols the Rhimpinm snd 
the Pinmfhen'tla togetl~er. 

35. Chaemoccrr&nops gelasimoide8, n. sp. 

Carapace nearly ae long aa broad, its surface abundantly sprinkled 
with veaiculone grannlee, ite f t w  margins rather sparsely ciliated : al l  
the regions are distinguishable, snd the cardino and posterior lobe of 
the gastric regions are defined by deep impreaeiona : the antero-loteml 



bardere'sre sharply defined and granular. Front very distinctly bilobed, 
pmminent. 

Cllelipeds in the male very unequal, the larger one being twioe as 
long aa the carapace, ita chief bulk being contributed by the Band, 
whkli, PCtith its la% swollen polished pnlm and long crooked fingers 
meeting only nt tip, recnlls tliat of Qelarimus. The smaller cheliped 
(like the female chelipeds) is not much shorter then the larger one nnd, 
like it, haa the articulation of the wrist confined to s rather prominent 
.postern-inferior lobe of the hand, and tile fingera longer thnn tlle pdm : 
the ebief difference is that the palm im not enlarged and swollen and that 
the fingers meet tllrougl~out almost all their extent. In both chelipeds 
t h e  surfaces 'of all the segmenta are smooth, and there are sl~arpish 
granules along the borders of the arm and a t  the not very pronounced 
inner angle of the comparatively slender wrist. 

Tile legs, like the fingers of the smaller cheliped, nre fringed, but 
not very tllickly, with lrair. Tlle 3rd pair are very slightly the longest, 
being twioe the length of tlie aalnpaoe. The edges of the meropodite; 
81-e fa~nislled with shnrp granules and spinules, these being abundant 
in the case of the fimt 3 pnire nnd rather few on the 4th pnir. In  tlig 
first 3 p i m  glso the onrpopodites are of good length and saboylindrical, 
and tile daalyli straight and almost st8yliform; but iu the 4t.h peir the 
two termi11a1 juinta rre compressed, the carpopodite being shortened and 
the dactylas rewrved. 

A male and a female fl-m off Madras, 12 fathoms. The carapace 
of the male is 11 millim. long and 12 millirn. broad. 

Subfamily PINNOTEERELINR. 

T r ~ a r ~ e ,  Rathbun. 

Tetriua, Ilathbnn, Proo. U. S. Nnt. Ins .  XXT. 1898, p. 607. 

Csrspeoe strongly cnlcified, blwder than long, deep, subquadmng- 
alnr, d m l l y  flr\ttish, antel.iorly declivous, tlle regiooe faiutly indio. 
ated. 

Fmt between a third and a fourth the greatest breadth of t.l~e 
aa~.spece, ita edge only deflexed, not directly u~lited to the epistome. 
01-bits &dlar, small : eywtalks short, eye8 small. The anhanulee 
fold a little obliquely from the trn~mve~se. Antennae small, tbe flagellum 
io the o r l~ t a l  hiatns. 

E p i s h e  well defined : buccal cavern broadieh, quadrilateral. 
External maxillipeda large, t l~eir palp about se large aa their memo 
d iecbium oombined: ischinm distinct, small ; merum very larw, 
mpua  large and triangular and articulating nt the a n t e r o - e x h d  

J. I?. 44 
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angle of the merun, propodite Itwge and artionlating with the end of 
the carpus, dactylus la~tge and spathulnte and articulating with the 
inner angle of the propodite : exognath small and a good den1 con- 
cealed. 

Chelipeds equal, short : the chelipeds in the male equal, and muoh 
stonter tlian the legs. 

First 3 pairs of legs coarse, not differing much from each other o r  
from the olielipeds in length, though the second pair are elightly t h e  
longest. The fourtl~ (lest) pair are very much smaller than the othere. 

The abdomen of the male is narrow and oonsiets of 7 separate 
segments. 

Tetriau diffem very little from Pinnka of nhiah i t  might, perhapa, 
be ~aegarded as a subgenns. 

Dislriltrlio~l : Indo-Pacifio, Andamam to Califomin. 

36. Tetl-iae Fischeri, (A. Af. E.). 

or Pinn i~a  (TetricM) Fischeri (A. M. E.). 

Pinnotheren Firchmi, A. Milne Edwards, Ann. Soc. Entomol. Frnnoe, Tit. 1867, 
'p. 287. 

Pinniaa Fischtti, A. Milne Edwards, Hmv. Awhir. dn Mns. IX. 1873, p. 319, 
pl. xviii. flg. 8 :  de Man, Amhiv fnr Nstnrgee. LIII. 1887, i .  p. 8 1 ,  pl. xvii. 6g. 8. 

Carapace and appendages everywhere covered by a close adherent 
coat of sl~ort  hair. Tile regions of the carapace are fairly well indimted 
and its dorsal surfnce is closely and finely granular, except in the  
middle where nlso the hair is somewhat deficient. Detlexed edge of t h e  
front broadly triangular. Eyes well pigmented. Tlre inner edge of Lhe 
carpus and the inner and distal edges of the large spathnlate dactylne 
of tlie external maxillipeds are fringed with a clo8e row of llaire of 
extraordinary lengtl~. 

Chelipeds in the male mncl~ more massive than the legs, and a b u t  
I f  times the length of the caraptwe: their moveme~~ts are eomewl~at 
~;e~triote<l. There are some spinules a t  the inner angle of t,he wrist, and 
nnmerone rows of granules-the lowermoet row mther acute--on the 
outer surface of the palm : the fingere, which are shorter t.han the palm, 
Rre stumpy but sharp-pointed. 

Tlie first 3 pain of legs are coarse and are all about I+ times t h e  
length of tlie cnmpace, thong11 the second pair are very eliglrtly the  
longest,. The 4th pair are very sl~ort-not two tl~irds the length of the 
carapace--lcnd are mncll ulenderer than the ot,hers. All the l e p  l ~ a r e  rr 
~ h ~ g g y  po~terior border, rnd all end in small hooked dacfyli. The  
posterior border of the meropodite of the last pair iu nrmed 6 t h  small. 
coarse ~pines. 



The .abdomen of the male i~ nnnow and consists of 7 segments : the 
firat two segments are very short, the 3rd 4th and 5th gradually 
i n c m s e  in length and slightly decrease in breadth, t l ~ e  6th is a little 
shorter than the 5th, and the 7th ie long and spnthnlate and encroaches 
on the buccal cavern. 

I n  the Indian Museum is a single mnle specimen, from coral, from 
t h e  A~ldamans: it6 carapace is a little over 5 millim. long and 7 millim. 
broad. 

Subfamily PINNOTERINE. 

*PIIWOTEBES, Latreille. 

Pinnothetee, Lotreille, Hist. Net. Crust. et Inn. VJ. p. 78, and Oen. C m t .  et 
Ins., p. 84:. Lamarck, Hiat. Nat. An. Sans. Vert. (2nd edit. Vol. V. p. 410): Bow, 
Hist. Nnt. Cmnt. I. p. 289: Leeoh, lalac.  Pod. Britt.: Desmnrest, Coneid. Gen. 
C m t .  p. 116: De Haan, Fann. Japon. Cruet., p. 34: Milne Edwards, Biet. Nat. 
Crart. 11.80, and Ann. Bci. Not., Zool., (8) XX. 1863, p. 216: Dana, U. 8. Expl. 
Exp. C m t .  pt. I. p. 878: Rell, British Bhlk-eyed Crnat. p. 119 : Miers, Challenger 
Brncbyarq p. 276: Ortmann, Zwl. Jahrb., Byst., VII. 1894, p. 698: Biirger, Zool. 
Jahrb. Byat., VIII. 1894-95, p. 862: Adensamer, Ann. Nat. Hofmus., Wien, 1897, 
p. 106. 

Carapace often ill calcified, generally convex with ill-defined edges, 
in shape transversely oval, or circular, or subquadrangnlar or sub- 
l~exagond with rounded angles, the snrfnce generally smooth, the 
regions seldom defined. 

Front narrow, gene~nlly deflexed in the female if not in tlle male. 
Orbits small, circular, eyestalks short, eyes small. Antennnles folding, 
obliquely in small pita. Antenna, smal1,~the minute flagellnm standing 
i n  tho inner nngle of the orbit. 

Epistome well defined. The buccal cavern is of a curious crescentic 
slspe,-being arclied and very broad from side to side, bnt very narrow 
fore and aft. The external maxillipeds completely close the buccal 
cavern: they co~isist chiefly of the merns, whicl~ is fused with tho 
ischinm to form a single large obliquely-directed joint carrying tho 
tlegellum a t  it8 inner end : the flagellnm is small though ita propodite 
may  be spathnlate, and the dactylus is often inserted on t,he iuner or 
flexor border of the propodite: the exognath is for the most 
concealed. 

The chelipede and legs are short, the chelipeda being equal and 
generally, even in the female, stouter than the legs. 

The abdomen in the male is narrow, in the female i t  is generally 
larger than the sternum : i t  consists of 7 separate segments. 

Pi~inotewa, the correct transliteration of the Greek word, waa ueed by Romph 
in 1706, so that uo apology b necersluy for reverting to it. 
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The Pinnoterm live as p~msites or nieasmatee, generally within the 
mantlea of Lamellibranch Mollaske. 

Key to tha Indian epecies of Pinnotem. 

I. The dactylna of the external maxillipede is articulated far 
bmk on the inner or fleror edge of the propodite : the 
eye& in the ternale are not entimly vieible in m o d h r y  
dorsal view :- 

1. The dactyli of all the l e p  are about equal :- 
i. Carepaoe m e w h a t  oatagonrl in ontli~ie, 

with deepiah tomentoee pite seporeting the 
branohial from the median regione: h t  
three pain of l e g  marly eqdsl in length : 
daotyli of all the leg. of Rir length ............ P. P h r d s i .  

ii. C a r a p e  clrcnlar, perfeatly smooth: seooDd 
pair of legs deoidedly the long&: d d y l i  of 

............ .......... all the lega very ehort ...-. P. mclcD.icok. 
2. Dactylaa of the 8rd pair of leg lmger than any at 

the others ................................................... P. prclrpunw. 

8. Daotylur of the 4th pair of l e g  longer than anr of 
.................................................... the otherr P. panwltta 

11. The dactylne of the external maxillipede is arbionlatad to 
the tip of the propodite: the eyea in the female are 
entirely doreel ...................................................... P. abpaieoh. 

37. Pisnoteree Edwardsi, de Mm. 
Pinnothsra Edwardcri, de Man, Joum. Linn. Soc., Zool., XXII. 1887-88, p. 103, 

pL vi. figa. 6-9 (1889). 

The description applies to the female. 
The length of the carapace is nearly equal to the greatest breadlh. 

Cairrpaoe octngonal in shape, with the angles rounded : its dorsal surface 
little convex, with tomentose depressions OF some size n11d depth 
eepamting the medinn fi-om the b~rrnchial 1-egions. The detlexed p ~ r t  
of the front is very distinctly triangular. Eyes very smnll, bat deeply 
pigmented. 

D~ctylus  of external maxillipeds slender and inconspicnona ; placed 
far back on the innel. edge of the upathnlate propodite. 

Chelipeds and legs more or less downy, especially on their ~ n a e r .  
surface. Clielipeds nearly ns long as the carapace, a little longar.ana 
mnch stouter 'than the lege, unarmed: dactylus aa long sa the  upper 
border of the palm. 

Legs rather coarse : the first 3 paira are about equal in length, the 
4th pair is a little ahorter. 

C- 15 millim. long and 16 Plillim. broad. 
From an O s t r ~ a  f r m  Mergw. 



38. Pinnoleres pugtreus, n. ep. . . - ,  
Closely reletad to P. palaenris, Bfirger. 

The description appliee to the female. 
Carapace and appendages . smooth, polished, nude. Campace 

transversely oval, strongly convex, the regions not well defined. De- 
flexed part of front broadly and indistincLly triangular. Eyes very 
small, but well pigmented. 

Dactylus of external maxillipeds slender and inconspicnone, placed 
far back on the inner (flexor) edge of the propodite. 

Chelipede and l e p  slender, the chelipeds being little stonter 
than t.he lege and abont tlie same length as the fimt pair of legs. The 
movable finger ie not much mom than half the length of the upper 
border of the palm. 

- I' 

ThB third pair of legs are the hwgeet af all, their mawpodites and 
carpopodifes being longer thau those of the f int  two pairs a~rd nearly 
twice as long as tilose of the 4th pair. The dactyli of the 3rd and 
4th pairs are severnl t~mes the length of tllose of the first two pairs, 
and the dactylur of the 3rd pair w e d s  that of th 4th pair. Though 
the &b pcrir hare r long dsct.ylne their total length is net greater 
&an tM of either of the ahat two pnirs. 

Colonr either hyaline with numerous min~ite specks of bluish-black' 
pigment, or the apecke may be enfficiently numerous to m a b  t h o  whole 
rcnimai n m l p  blaak. - ,  

From an Ostrm from the Aadamcrn Islands. 
Campace 7 millim. long find 9 millim. brond. 

39. Pinnoterm parudus, Stimpson, de Bdnn. 
P i ~ t n o t h s  paruulus, Stimpeon, Prw. &. Nnt. Soi. P W .  1W3, p. 108 : Be Um, 

Joam. Linn. Sae., Zool., XXII. 1887-88, p 106, and Brcl~iP fur Net. ZIII. 1887, i. 
p. 388: Ortmann, ZooL Jdtrb., Syut, VII. 4898-94, p. W: Biirger, Zool. Jallrb, 
8yst., VIII. 1894-96, pp. 863, 8i6, pl. ix fig. 1% ~ n d  x. fig. 17. , 

A single damaged female appears to differ from P. purpur~w only . , 
in the following partionlare :- 

(1) though the 4th pair of legs are nhorter than the 3rd, they are 
decidedly longer thau the 2nd, and still more decidedly longer than 
the 1st. 

(2) tlie dnctylns of the 4th pnir of legs is the lopgest of all. .,. 
- . ,  40. Pthoteres mactricoh, D. sp. - - 

Oloeely related to P. cardii, Bfirger. 

'Phe description sppfies t o  the -5. 
Carapace perfectly cimolar smmtl~ a114 polislled, mnrex. Edge o$ 

h t  nearly etraigtrf. ayes minute, well pigmented . - 
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Dactylns of external maxillipeds slender and inconspicuous, arising 
far brck on the ,inner (flexor) edge of the propodite: 

Chelipeds decidedly stouter than the lege and abont fis loug aa the 
fi&t pair of legs : their inner iiorder is scantily fringed with hair : their 
dactjlne is nearly two-thi~ds the 1engt.h of the palm. 

L e p  slender, fii~iged with 11ait.s : the second pair are decidedly the 
longest.-a litlle longer than the carapace : the fourth pair are decidedly 
the shortest : the filat and thiid pairs nre abont equnl in length : in all 
four pairs the dactjli nre eqnally sho~$. 

From Macrra violacea, from the month of the R. Hooghly. 
Diameter of carapace not qnite 6 millim. 
In tho male the front is e little promineut and t l ~ e  clelipeda are 

very mnoh stouter. 

41. P;nr,oterea abyssitola, Alcock and Anderson. 

Pinwteterr abyesicda, Aloouk md Anderaon, AIIU. Mag. Xet. EIist. (7) 111. 1890, 
p. 14: A l w k ,  Investigator Deep Sea Braohyara, p. 81. 

The description applies to the femnle. 
Carapace subcircular, smooth, convex. Frout rather prominent, 

little dcflexed, broadly triangular. Eyes of good aiee but deficient in 
pigment, entirely dorsal. 

The palp of the external maxillipeds is minute and ie mnoh con- 
oealed by hairs that fringe the prominent internal angle of the merus : 
the daotylne is borne a t  the tip of the propodite. 

Chelipeds much stouter than the lege, nnde except for a fringe of 
liaira on the lower border of the immobile finger: they are abont a~ 
long ae the campace, and the dnct~ylns ia not much shorter than the 
upper bolder of the palm. 

Legs slender, nnde : the 2nd and 3rd pairs are. slightly longer than 
the 1st and 4th, being nenrly l+ times the length of the crunpace : the  
dactyli also of the 2nd and 3rd pairs arc a lit& longer than tl~ose of the 
1st and 4th. 

From Lima indicn, from 430 fathoms off the Tmvancore coscrt. 
Diamekr of carapace 8 millim. 

XANTHABIA, White. 

Xarthasia, White, Ann. Mag. Nat. Hist. XVIII. 1846, p. 176: Denn, U.8. Erpl. 
Exp., Cmt.,  pt. I. p. 888: Milne Edwardr, Ann. Soi. Not., Zool., (a) XVIII. 1863, 
p. 821 : Biirger, Zool. Jahrb., Syet., VIII. 1864-95, p. 886. 

Resembles Pinnoterm in st~wctnre and habit, but differs in the 
following particulars :- 

The edge of the carapace is well defined and, in all but its front&- 



orbital portion, forms an uptn1nedcre8t, so that the dorsrrl suvface of tile 
canrpace ie depressed nnd eaoaer-like. Otl~e~.creeta are found 011 the dol-sal 
surface of the annapnce and, in the oentre, a large niuehroom-like toberole. 

Though it is on an inferior plane, the narrow front is prominent 
nnd not deflexed. 

The buccal oavern nnd montll-prrte have the mme curious form, 
exoept that (owing to tlie enu~oachment of the epistome in the middle 
line) the anterior edge of the bwml cavern is bilobed or bow-shnped 
rather than semicircular, and the dactylus of the external maxillipeds 
is wanting or is represented by a few haire. 

Distribdima : Illdo-Pacific, from Ihe east comt of At~ica to Fiji. 

42. Xanthaeia nlurigera, White. 

Xanthasia mtoigtro, White, Ann. Mag. Nat. Hiat. XVIII. 1846, p. 177, pl. ii. 
fig. 3:  Dana, U. 8. Expl. Exp., Crnat. pt. I. p. 384, pl. u i v .  fign. 6 a-b :  Uill~e 
Edffarde, Ann. Se. Nat., Zool., (3 )  XX. 1853, p. E l :  A Afilne E d w d s ,  Nonv. 
Arohiv. dn Mne. 1X. 1873, p 321 : Hnswell, Cat. Anetrnl. Crnet. p. 118 : Miers, Zool. 
H. Y. 8. Alert, pp. 618, 1546: de Man, Jonrn. Linn. Soc., Zool., XXTI. 1887-88, 
p. 108: Bargar, Zwl. Jnhrb., Syrt. VITI. 1894-95, p. 386, pl. I. fig. 83: Adenmmer, 
Ann. KK. Nat. Hofmna. Wien, XII. 1897, p. 109: Nobili, Ann. Mw. Qenov. (2) XX. 
1 8 9 ,  p. 384. 

The edge of tile carapace is formed, in all but its sl~ort fronto- 
orbital portion, by a thin shnrp nptur~~ed overhanging crest, which ends 
in a curl 011 the anterior part of eitl~er blancllial region. 

A large mushroom tubercle, having a rough or retionlato surface 
and a more 01- lea0 reniform outline, occupies the middle, of the domal 
surface of the carapace, and between this and the front is. a pair of 
prallel longitudinal crests. 

The front is somewhat prominent and is dorsally grooved or 
obscurely bilobed, and on each aide of it, beyond the small orbits, is a 
emall wing-like pmjec tion. 

Chelipede not, or hardly, stouter than the lega: tbe dactylns in the 
mnle is about two-thirds, in the female not much, more than half the 
length of the palm. 

Legs rather coal.ee : the fimt three pairs, which are about equal to 
one aoother aod to the chelipeds in length, a1.e abont aa long aa the 
carapace, the foortl~ pair nre a little shorter: the dactyli iu all rre 
abont equally short. 

In  the female the broad abdomen is t~avereed loogitudinally by a 
sort of conrae interrupted oruina. 

111 the Indian Museum are 5 specimens from the Al~damans and 
Mergni. The carapace of the largest female is 11.5 millim. long and 
15-5 m i l h .  brorad. 



318 A. Alcock-~arcinolog~l Famui of India. P o .  % 

- The Xan6& ap, or XanthaaM Whit%, f ~ o m  Mergai, ' rateired k 
by de Man in Jonm. Linn. b., Zoo)., XXII. 1887-88, p. 106, pl. vii. 
bg. 1 ie repreeented in the collection by (I eingle smnll male and is 
o b a k c t e n d  by having the uprai~ed edge of t l ~ e  cakpaoe blunt and 
rounded, ineterd of t,hio and acute, and the medinn tabrole  &-the 
&rapnee ill defined inetaad of eharply cimamsoribed: the p d e r i o r  
margin of the carapace, also, is more prominent and ie 11ot quite oontin- 
none wit11 the lnteral rnalgins. The l e p  also am'mmekhat longer. 
, . 

. . 
Family OCYPODIDd,  Odmann, emend.' . . .  

. . .  Key to the Indiata genera of Ooypodidre. 

I. A hairy-edged poboh leading'into the brdaohid oavity, 
. . .  between, the bseea of the 2nd and 8rd pair of true . . . .  

, leg8 '[Oeypdina?] :- ' 

' .  
1. AnUennnlar tlagelle ' rudiment&, oompletely 

hidden beneath the front': antennre small, 
almost rudimentary : eyem very l age ,  occupy- 
ing the greater part of the ventral sariaoe of 
t l ~ e  eyestslka: ohelipeda very npepual in both . . mxee ...................................................... OCTPODA. 

2. Antennnlar flagella small, not hidden h e a t 1 1  
-: . . : ..: tlm le'front: anteunm of good siie: e y a  r d l ,  

. . terminal 011 the long deader eyeahlks: in the 
mnle only, one oheliped ia eaormonsly en- 

. the other being very small ......................... . ~ E L A S I M U ~ .  

, 11. No ponch or.opeui~~g between the banes of any of the , 
lega :- , . 

. ,  . . I. .The antennnler fold obliqnely or nearly 

vertioally: o d o n r  membranonr qaom, or . 
.~ . . . . .  -.,- - tympatia," ' a h  preOent 'on. the mehpoditen 

of the )egr (&ophm'w) :- 
i. Tympana very well defined : exte-1 

. . .  . maxillipeds very large and with a strong 
almoet hemiepheriqal bulge f ,orwNe :- . . 

a. Y eras of external maxillipeds larger 
than the ieohinm : the distal end of . , 

( .  'tha 4th rWominal aegment of the . 

. . male is fringed with brintla and . ' ............ orerlape the 5th segment Dor ru r .  
b. Ieohituu cf external maxillipda 

. larger than the meyan: the 4th . . . . . .  
- .  abdominal segment of the male is 

normal, but the 66h is o ~ l ~ ~ t r i o t e d  
' in pert or all of ita extent a d  given 

. . .  ' thd obdemen o wwp-like appear- 
ance ...................................... SCOPIY- . . . . .  . . 



ii. Tympenr ill defined: external maxilli- 
peds of mode- oize, the m e w  larger 
than the ischiam: the ohelipeda of the  
female, though not no stout 8s thwe of 
the male, are stouter than the leg8 ...... TYYPANOXCBUS. 

2. The nntennnles fold obliquely or qnite tmns- 
versely : no la tyrnpena" are preeent on aoy 
of the jointo of the l e g  (Macrophthcrlminee) :- 

i. Merus of the external maxillipedr 
smaller than the isohium, the hgellum 
coerse nnd articulating a t  the antero- 
external angle of the merne: front 
deflked : oyeetalks often very long ...... MACROPHTHALYI~R. 

ii. Herus of the external maxillipeds as 
large a s  or larger then the ieohinm, a t  
leaat the two terminal joints of the 
~ e l l n m  nre slender : epeetalks not 
pactionlarly long :- 

a. Front deolivons : oarapace slightly 
oonvex : the flagellum of the e ~ t e r -  
nal maxillipeds artionlate8 a t  the 
nntero-externnl angle of the merns : 
(the ohelipeds of the female, s s  in 
all Mwophthulminss, are shorter 
and slenderer than the legs) . . . ...... CLISTORTOXA. 

b. Front qoare-ont, not in the leaat 
deflexed; cerapaoe qnite flat dor- 
anlly : the flagellnm of the external 
mnxillipeda nrtionlntee near, but 
not at, tbe antaro-ixternrl angle of 
the merns : eyes not terminal on the 
eyestalks ... ... ... ... ... ... ... ... ... ... ... TYLODIPLAX. 

Subfamily OCYPODINB, Dana. 

OCYPODA, Fabr. 

Orypodcr, Fabrioiue, Ent. Syst. Snppl. p. 347 : Deemareet, Conrid. Qen. C m t .  
p. 119, sad  Diot. Sci. Nat. XXVIII. p. 239: De B a n ,  Faun. Japon. C m t .  p. 29: 
Yilnb Edwardd, Hist. Nnt. Crnst. IT. 41, and Ann. hi. Nat., Zool., (3) XVIII. 1858 
p 141 : Dena, U. 8. Expl. Exp. Crost. pt. I. p. 824: Kingsley, P m .  do. Nat. Soi. 
philad. 1880, p. 179 : Mierq Ann. Mng. Nat. Hist. (6) X. 1882, p. 876, and Challengar 
Braahyore, p. 587: Ortmnnn, Zool. Jahrb., Syet., X. 1897-98, p. 869 (Revision dsr 
ga6tuag Oo~poBe). 

Carapace deep, sqnsre or subquadrilnteral, broader (but not muoh 
broader) than long, moderately convex, s t r o ~ ~ g l y  declivons anteriorly, 
its dorsal surface closely granular wit11 the region0 iudistil~ct.ly and 
incompletely defi~~ed. Frout a narrow deflexed lobe, from a seventh to 
an eighth the greateat breadth of the caraptwe. 

J. 11. 65 



Orbits very cnpacious, occnpying the wbole feoe of the mrapaoe 
between the front and the antero-lateral angles on either eide, usually 
not very deep : their floor is divided into two foseae, one for the bneal 
portions of the eyeshlk, the other for the eye. The basal joint of the 
ejestalk is visible throughout: the eye chiefly occupiea the ventral 
surface of the eyestalk, and is often, but not always, tipped by A l~orn 
or style formed by a prolongation of the latter. 

The bwal anbennnlar joint ia visible, but the rudimentary antennu- 
lar flagellum is qnite hidden beneath the front. The antennm, which 
lie in the orbital hiatus, are, thongh properly formed in all their parts, 
little more than rudiments. 

The epistome, though short, ie qnite distinct, and ia s o u l p t d  
The buccal cavern (in its widest part) is as broad as long, but dimi- 
nishes in eiee a little, anteriorly : i t  ie completely cloeed by the exte~llrrl 
maxillipeds, which are somewhat narrow and elongate and end in a 
coarse flagellum that articulates with the antem-external angle of tbe 
merns. 

Chelipeds shorter than the legs and, in both sexea, remarhbly 
unequal, tlie larger one being mnch more massive than tile legs. The 
palm is short and high-ospecially in the larger cheliped-and ie 
almost always comp~.essed-especially so in the smaller cheliped: the 
fingers are stout, mually compressed, and strongly toothed. In most 
casee there is, on the inner surface of the larger palm, near the fingers, 
a stridulating organ, which can be scraped against the inner snrface of 
the ischinm. 

Lega stont, the fourth pair mnch shorter and somewhat less 
massive than the first tllree pair, which are of about equal length : 
htweer~ tlie basal joiuta of the 2nd and 3rd pair is an oritice, thickly 
protected by hairs, leading towards t,he brancl~ial cavity. The b~ancl~ial  
cavity ia very capacious, and its lining membrane ie thick spongy and 
v~scnlar. 

The abdomen of the male ie narrow : in both SeXe8 i t  consista of 
eeven separate segrnenta. 

&hibution : Tropical and subtropical coasta, from the American 
Atlnntic, through the Mediterranean and Red Seae, to the American 
Pacifio. 

The Ooypodea live together in large companies, and moet of them are in the 
habit of digging long and tortnoua bnrrows in the moist mad near high-water m u k ,  
into which they retire with great rapidity when alarmed. A s  a rule they do not 
go far from their barrows, but if they do happen to wander and are cat off, they mn 
to ma with marvellona speed. Though the burrows can be bnt tempornry atmu- 
tnreq each indiridanl crab, in all the species that I have observed, keep rigidly to 
its own. The effioaoy of the stridulating-organ se a musical iostroment is beyond 



dirpate, and 1 have pnblinhed my own obeervatione on that of 0 .  macrocma in the 
Adminietration Report of the Mnrine Survey of India for the year 3891-82 (re- 
printed in the Annals and Magnsine of Natural History for 1892). Dr. A. R. Andereon 
baa published a note on the eonnd produced by 0. wratophthalma in thin Journul for 
the year 1894. 

My own opinion is that these o m b  nee the ntridulating-organ when in their 
bunww6-whioh undoubtedly are private property-to warn intending intrndm of 
the  herd that the harrow in oocupied, and thne to prevent the burrow beooming 
m d e d  to docation-point. This, of oonrne, need not be its exclnnive nee. 

Key to the Indian speca'es of Ocypoda. 
I. No ntridulating ridge on the inner d a c e  of t h e  palm : 

eyeetalkn not prolonged beyond the eyee in the form of a 
rtyle .................................................................... 0. cordirnana. 

11. A atridalating ridge on the inner rnrface of the palm : 
eyeatalkr (eucept aometimee in the young) prolonged 
beyond the eyee to form a horn or style :- 

1. Length of the stridulating organ much more than 
half- the m a t e s t  breadth of the palm : anten* 
lateral anglen of the ocuspme well prononnoed :- 
i. Fingem of both chelipede pointed :- 

a Stridulatingridge narrow, ~ m i n t i n g  entirely 
of m a l l  tnberolee: no brurhes of heirs on 

.............. the propoditme of any of the leg# 0.  platytursia. 
b. l'he etridalating ridge coneiete of tubercles 

gradnally penning into stria: the anterior 
nnrfaoe of the propoditme of the 5 n t  two 

... peim of leg6 thickly furninhed with h i m  0. ceratophtholrna. 
i i  ~ i & m  of the .smaller oheliped expanded a t  tip : 

the stridulating ridge oon8ie.t~ entirely of strim... 0 .  werocera .  
3. Length of the etriddating organ much lean then 

half the greatent breadth of the palm: antero. 
lateral anglen of the oarapaoe rounded off ............ 0. rotundata. 

The synonomy of the species of Ocypoda baa been discussed, a t  
lengt,h, by Ortmann (Zool. Jahrb., Syst., X. J897-98, p. 359), who hrts 
had acceee to a great deal more material t l~an  I have. J t  wonld be in- 
advisable, therefore, for me, working on a collection made almost entirely 
in India, to attempt any independent criticism of the older work; so 
that ,  in dealing with the Indian species, I ehall generally restrict my 
Jtationa to the papers of Ortmann and the other authors (Kingsley and 
Yiere) who have made a revision of the genus. 

43. Ocypoda ceratophthalma (Pallas), Ohm. 

Cancw ewatophtMmus, Pallau, Spioilegia ZOO]. IX. p. 83, pl. v. fip. 7, 8. 
C a m  cursor, Herbnt, Krnbhen, I. ii. 74, pl. i. figs. 8, 9. 
Ocypoda ceratophlhal?na, Fabrician, Ent. Byet. Soppl. p. 847: Milne Edwards, 

Hirt. N l t  Crurt. 11. 48, and Cnvier-ROgne An. Crut .  pl. 17 i Kingdey, Proo. Ac. 
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Nat. Soi. Philad. 1880, p. 179: Miem, Ann. Mag. Nat. Hint. (6) X. 1888, pp. 878, 
879: 0. W. 8. Atuirilliar, Znr. Biol. Amphib. Decap., p. 17 (Mitg. K. Qea. W h  
Upsala, 1893). 

OBTXARN, ZOOL. JABBB., 8 ~ s ~ .  X. 18931-98, pp. 960, 864 (ubi won.).  

Carapece square, its greatest breadth, which is about a tent11 more 
than its greatest length, is a t  the acuminated antero-laterel angled, 
which coincide with tlle outer orbital a ~ ~ g l e a  nnd are right anglee, or 
nenrly so. 

The borders of the carapace, with the exception of the posterior 
border, are elegaotly beadcd or sermlate, and the lateral borders in 
their anterior third are straight and parallel, 01- nearly so. 

The cardiac region can be distingnisl~ad, and the a~iterior ends of 
the cervical groove are preaent 011 either side of the gnstrio region. 

Upper border of orbit sinuous and a little oblique, so that the outer 
angle of the orbit is considel ably bel~illd the front : the lower border 
has an obscure notch near its middle, bnt there is no gap at its outer 
angle. The eyestalk is prolonged beyond the eye into a blunt-pointed 
style of variable length. 

The lateral borders of the buccal cavern, though their general 
direction is slightly convergent anteriorly, have a distinct outward 
curve. Tlle merns arid ischinm of the externnl maxillipeds have their 
exposed surface circumscribed by a raised row of granules, whiob in 
deficient only a t  tho basal attachment of tile ischinm. 

Chelipeds and legs scabrous, the naperities having in many places 
a telidency to a rngiform 01. squamiforrn arrangement, snd almost form- 
ing serrations on the borders of some of the joints, and becoming spines 
or teeth on the lower borders of the nrms and hnnds and a t  both angles 
of tile wiist-especially nt the inner angle whc1.e there ie always a t  
least one distilict spine. 

Tlle stridulating orgnn of the lnrger palm is of good length (mncb 
more tllan hnlf the greatest brendtll of the palm) and is some little 
dish~nce from the immobile finger, n thick strip of hnir intervening : in  
its npper half i t  consists of tnbercles gi,adnnlly passing to stris, in i t s  
lower llnlf i t  consists of a comb of fine regular and very close-set st&. 
It p l a y  ngninst n polished ridge tlmt runs across tlie upper part of tile 
inner su~ftice of the iscliium. 

The palms nnd fingers of both 11nl.d~-but notnbly of the smaller 
Land-a1 e compressed, and the fingers of both Lands arqpiirted 

The f i ~  s t  t111 ee pnirs of legs linve the melus broadened : they do not 
differ greatly in length, find the 2nd pnir, which are slightly the l o n p t ,  
are about two-nnd-a-half times the greatest length of the carapace. 
Tile fourth (last) pair a1 e a good deal shortened-reaching o n b  a l i e  



more than half-way along the pmpodite of tlre 3rd pair-and have a 
much irnrrower meras. In  d l  the legs the dactylns is stout slid fluted 
like a bayo~iet and haa more or lean of its anterior snrface liairy : t.hougb 
eomewlrat Interally-compressed at  h m  and gradually broadening and 
beooming doiso-ventrally-compressed towards the tip, i t  may fairly be 
oalled styliforn~. The propodite~ of the first two pairs of legs liave 
conepicnous brushes of hails along their anterior surface. 

In the lndinn Museum are 84 specimens from all parts of t l ~ e  coash 
of the mainland and islands of India. Lnw spmimena have the 
wrapwe 40 millim. long and about 45 tnillin~. in greatbat breadth. 

DMtrib~clion: Indo-Pacific, from the cast coaat of Africa to the 
,Bandwicb Islands. 

In young specimens the snrfam of the ~ppendages is smoother nnd 
the  eyeetalka are not prolonged beyond the eyes, which are of large size; 
I n  half-grow11 specimens the terminal style of the eyes is still ahort. 

. 

M. Ocypoda macrocera, Edw. 

O c y w  macroeera, Milne Edwarde, Eist. Nnt. Orurt. 11. 40: Kingeley, P m .  
Ac. Nat. Soi. Philad. 1880, p. 181 : Miem, Ann. Mag. Nat. Hiet. (5) X. 1882, pp. 378, 
881: OBTYA:~F, ZOOL. JAEBB., BYST., X. 1897-94, pp. 860,368. 

Cloaely related to 0. cernt?phtlralm, fibom which i t  ia diati~ignisted 
by the following characters :- 

(1) the campace is rather broader and the orbita are a little more 
oblique : 

(2) tlie rnised marginal row of granules on the exte~nal maxillipeds' 
ia leas pronounced : 

(3) the fingers of the smalle~. cheliped nre lamellar pp to t,ho tipa, 
which are broad and blunt, not pointed : 

(4) tlie stridulating ridge is less 11ai1-y and consists entirely of 
etrim. 

(5) i t  is R smaller species, large specimens having the carapace 31 
millim. long and 37 millim. broad. 

In  the Indian Museum are 78 specimens from the coasts of the 
Bay of Bengal : there w e  nolie from the west coant or from nny of the 
islands, and the species nppears to be confined to the Bay. 

The colonr, in life, is brigl)t red. This species lives in large 
warrens in tlie sands of nlmost all parts of the enst coast of the penin: 
snla. One of its most active enemies is the nrnhminy kito (Hntimtur 
Cdue). One almost certain use of the stritlulatipg-orgall is to 
warning to il!tettding trespasser#, of its own species, that a burl-ow ie 
already occupied 1)y its rightful owner. 

: : . r  
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45. Oyp& platytar&, Edw. 
Ocypoda platytarsir, Milne Edward~, Ann. E d .  Nnt. Zool. (8) XVIII. 1852, 

p. 141: Kingsloy, I'm. Ao. Nat. 8ci. Philad. 1880, p. 180: Miera, Ann. Mag. Xnt. 
Hiat. (6) X. 1882, pp. 878,883: OBTYANN, ZOOL. JAHBB, SY~T., X. 1891-08, pp. a69, 
868 (ubi synm.). 

This species may be distinguished from 0. cercrtophthaZma, which it 
closely resembles, by the following chai-aoters :- 

(1) the carapece is very didtinotly broader, its length being abont 
four-fifths of its breadth, and tlre orbits are hrudly a t  dl oblique : 

(2) the surface of tlie ischinm of the external maxillipeds ia ofton 
quite smooth : 

(8) the atridnlnting ridge is not, or lrnrdly a t  nll, hairy and oonsiste 
entirely of granules or small mamillated tubemlea; and though tlie 
npper edge of the inner surface of the ischinm of the larger cl~eliped is 
raised and ronglr, there is no special proceee a g a i n ~ t  wliich the s t ~ i d n l ~ t -  
ing-ridge of the palm can be scraped : 

(4) the dactyli of the l e p ,  though fluted rts in tlie other species, are 
dietinotly compressed dorso-ventrelly and broadened : 

(5) there are no brushes of hairs along the anterior snrfaoe of the  
propodibs of any of the legs. 

It is a eomewhat larger species, the carapace in full-sized adnlta 
being PO millim. long and 54 millim. broad. 

In  the Indian M m n m  there are 42 specimens from both cogeta of 
the peninsula and from Ceylon. 

46. Ocypoda votusdata, Miera. 
Ocypoda rotundata, Miem, Ann. Mag. Net. Hiet. (6) X. 1882, pp. 878, 882: 

Ortmann, 2001. Jel~rb., Byrt., X. 1897-98, pp. 860, 864. 

This species differs from 0. ceratophthalnla in the followiug impor- 
tant pnrticnlare :- 

Tlie carapace is  less distinctly quadrilateral, owing to the fact tha t  
t h e  ante1.0-lateral borders are arched, iostead of forming an angle with 
the upper border of the orbit. These borders sometimes form an nn- 
broken carve with the npper border of the orbit, but sonletimes the 
jnnotion between the two is marked by a notch. The Iengtlt of t h e  
carapace ia about live-sixths its greatest breadth, which, owing to t l ~ e  
m v a t u r e  of the antero-lateral borders, i s  some distance behind t h e  
orbite. 

There is a l~otch in tlie middle of the lower border of the orbit, and 
a gap a t  the outer angle, betweell tlre npper md lower borders. 

Tlre detlexed tip of the front is swollen. 
The sp ina  or sell.ations a t  the inner ;tigle of the wrist are more 

nameme,  and a t  the outer angle are better marked. 



The length of the stl.iJulating o w n  is mnoli less than halt the 
- k t  height of the palm : the orgari consists of about a dozen dietant 
ridges mucli concealed in heir, and each ridge is sharply serrated. 

The scraper on the ischinm is placed near the n p p  angle of the 
inner face of that joint and consists of nn elongate-elliptical longitudi- 
nally-grooved cicntrix-like surface, wit11 a patch of hnir sbovo i t  and a 
mnch larger patch below it. 

The fingers of the smaller cheliped are almost iw mnch dilated at  
tip as those of 0. maerocara. 

The d~ctyl i  of the leg8 are dotaso-ventrally compressed as in 
0 .  pkrtytarde. 

There is a thick brush of haira along the anterior surface of tile 
pmpodite of the firat pair of legs only. 

The meropodites of the first tiiree pails of legs are not eo b d  aa 
in the three p r e d i n g  species. 

In the Indian Museum nre 29 npecimens from the O O I L B ~  01 Cntcl~, 
$ i d ,  and Bnlnchietan. 

This is the largest Indian Ocjpode, the carapace of the ndnlt being 
52 millim. long and 62 millim. bl-oad. 

47. Ocypda cordimana, Desm. 
Ocypoda cordinnnu, Dermluest, Consid. Gen. Crust. p. 1.21: Milne Edwarde, 

Hiet. Nat. Cmrt. 11. 46 : Kingaley, Proc. Ac. N R ~ .  8ci. Pl~ilad., 1880, p. 185 : de Ynn, 
Notea byden  Mns., 111. 1881, p. 248: Miera, Ann. Mng. Nat. Hist. (6) X. 1888, 
pp. 879, 887: O ~ J I A N N ,  ZOOL. JAHBB., SYBZ, X. 1897-98, pp. 859.868 (ubi synon.). 

Carapace deep, qnadrilatel-al, strongly convex fore alld aft, its 
length about seven-eighths its greateat breadth, which is eome little 
d i s h c e  behind the orbits, owing to the gentle cnt-ve of the antero- 
lateml borde1.s : ita sntero-lateral angles coincide with the onter orbital 
angles, and point aoutely forwarde. 

Orbits deep; their npper border sinuous, but not in the lmst 
oblique; there is usually a notch near the middle of their lower bolder, 
and alweye a deep gap at  the outer angle. No terminal style to the 
eyes. 

Tlle lateral borde1.8 of the bum1 onvern are anteriorly convergent 
and have no outward onrve. The marginal row of grannlee on the 
outer snrfaoe of the ieollinm of the external maxillipeds is indistinct or 
abeent. 

Tl~oagh the ohelipeds and leg6 are rongl~ and the roaghneea is in 
p b s  aquamiform, there is no serration of their edges, except in the 

of tbe lowec borders of the mms, the inner edge of the wrish, nnd 
the lower border of the hands. The palm of the larger hand, though 
deep, is not particnlarly compreesed, and i t  haa no stridulating ridge, 
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- The pmpodites and dmtyli of the leg8 are rather short and stout., 
the dllctyli being fluted and more or k s  hairy: the edges of the 
propoditea of the t i r ~ t  2 pairs of legs are hairy. The third pair of legs, 
*hich ar-e slightly longer t l~an  the first 2 paire, am less than twice the 
length of the caipaoe. 

- I n  the ~ndian-Musenm are 59 speoimens, from the Laccadivea, the 
Madm coaet, Ceylon, Mergni, ~ a v o i ,  the ~ndarnnns ~ n d  Nicobarn. 

The carapace of the 1at.gest specimen is 35 millim. long and 40 
millim. broad. 
. . 

Qrt~~srrns, Latr. 

Uelasimus, Latreille, Diot. den Boienoes Nat. XVITI. p. 286 (18PO) : D e s m s d ,  
Consid. Qen. C m t .  p. 182, and Dict. Bci. Nat. XXVIII. p. 341 : De Haan, Fann. 
Jspon. Oruet. p. 26: Milne Edwards, Hist. Nat. Crnet. 11. 49, and Ann. Boi. h'at., 
Zool., (3) XVIII. 1W4, p. 114: Dana, U. 8. Expl. Exp. Crnet. pt. I, pp. Sl8.516: 
Hem, Amhiv f. Nutnrgee. XXXI. 1886, p. 146 : A. Milne Edwarde, Noav. Arrhiv. 
dn MRB. IX. 1873, p. 271 : Kingeley, Proo. Ao. Nat. h i .  Philnd. 1880, pp. 135, 136: 
Miers, Challenger Brachynra, p. 241 : de Mh, Notes Leyden Mae. XIII. 1891, 
pp. 20-23: Orttnann, Zool. Jnhrb., Byst. VII. 1893-94, pp. 749-753. 

" Uca," Leaah, Trans. Linn. 800. XI. 1816, pp. 309, 323 : Y. J. h t h b n n ,  W 
Biol 800. Washington, XI. 1897, p. 164: Ortmann, Zool. Jnhrb., Syst,  1897-98. 
p. 346 (of. notaa by Deamsrent and Milne Edwards, 11. cc. eapra). 

' In  obedience oertnin interpwtatione of the rnle of priority, whioh sPari6oe 
herything to a legnl preoieion that defeate the objeot of olaclsifloation, some modern 
anthorn propoee to apply the name Uca, wl~ioh waa originally given to sod has for 
n&rly neventy-five yeara been authoritatively nsed for a land-orab of the Q e d -  
noid family, to the species of tlle Ocypodoid family whioh hnve lor the anme long 
period been known to everybody by the name Qelasitnw. 
- One of the objeota of my poor work being to avoid aonfrion, I cannot m n m t  

to tllls proposal : and if the rtrlee of nomenolatare do not permit me to retain a 
aiame that has been deliberately ohoeen, and. na* .withoub any ambigniby, by nnoh 
illaetrioue p r e d m e o m  as  Latreille, Milne Edwards, and Dana, then I think that the 
rhlee shonld be modified. 

Tlle introduotion of a role glnotioning the retention of nny name that hm been' 
eooepted m d  defined by a monogrnpber of repute, and tw hna theredtar been h. 
oommon nee for fifty yeam, would probably ecrtiefy those to whom the written 
apthority of the low i a  a wneiderotion d dret importnnoe. 

: Cnrnpsce deep, subqnadrilateml but with the ante1.0-lateral andee- 
poduced anil 'mute and the lntoral borders more or lem c o n o e ~ p t  
posteriorly, ocmsio~~ally subhexngonal, a good deal broader than long, 
the *ions never very strongly defined. The front ie a ~ I T O W  decli- 
voos lobe, the breadth of wllich, botweea the eyeetalh, is from one  
sixteenth to one-sixth the grhtest breadth of the mmpace. 
. The orbits are ~iarrowish trenches ocanpying the whole anterioc 

extent d the mrapace between the narrow ,front and tlie a n t e m - t o w  



bngles, and nre more or l e s ~  sinuous and obliqne: the eyestalks are 
very long and nre formed as in Ocypoda, but nre mnch slenderer : the 
eyes, thongh cliiefly ventrnl in nspect, are always terminal. 

Tile smnll.ai~fennulsr flagelln, which are not hidden under tho 
front, fold obliquely. The nntennse, which stand free a t  tlle inner 
h g l e  of the orbib, have well developed flagella. 

Epistome, though rhort, quite distinct. Tile lateml borders of the 
bnccal cnvern nre convex outwards, sometimes so mnch so as to give 
the cnvorn a subcircalal* ontline. Tho external maxillipeds have a long 
iecl~inm and rr short nnd somewhnt oblique merns with the coarse 
flngellum jointed to its antelo-external angle: they close the buccnl 
cavern except for a chink anteriorly. 

The chelipeds differ glwntly in the sexes. I n  tho feniale they are 
eqnnl, are sliorter and ~lenderer tlln.11 the legs, nnd have broad-tipped 
~poon-shnpecl fingers. In the male one of the chelipeda resembles 
t lro~o of the female, bnt the other is of relatively gigtmtio proportions, 
t l ~ e  lland alone being often as big ~ n d  heavy aa ~rll t,he rest of tlie 
animal. 

The legs are stout and end in very sharp dactyli, and the meropo- 
d i t e ~  of n t  least the 2nd and 3rd pair8 81.8 foliaceons : these two pairs 
are a little longer t h a ~ ~  tile other two, being about twice tho length of 
the carapace. 

As in Ocypocla, tlie branchial cavity ie capacious, and its lining 
membrane thickened nnd rnscular, witli a flesl~y lobe, shaped like a gill- 
plnmo, projecti~~g into t l ~ e  space between the tips of the lnst two gill- 
plumes : also, between the baa1 jointa of the 2nd nud 3rd pairs of legs, 
tilore is e n  orifice, thickly protected by hairs, leading towards tho 
brnnohial cavity. 

The abdome~i oE the mnle is narrow : in both sexes of all the Indinn 
~peoies it consists of seveil separate segments. 

Diulribution : all the warmer 1.egions of the globe, from the Atlantic 
msts of Americn eastwards (including the Meditermnenn baein) to the 
Pacific coasts of America agnin. 

The speoiee of ffslmifnw are, like the Ooypodes, gregarious, and live in warrens 
in the mud-date of tropics1 and snbtropiocrl eetnariw. Their intelligenoe, like that 
of the Oaypodw, h of n high order. 

In one speoies, at ally rate ((felasirnur ~ ~ 1 @ 6 ) ,  the malee, whioh are greatly 
in excess of the females, use the big and beautifully-mlonred cheliped, not only for 
fighting with each other, but also for "calling" the femriee. I have described my 
own observationr on them points in the Administration Beport of tha Marino 8urvsy of 
India for 1891-9%-reprinted, as an extraat, in the Annab and Yagasinr of Natural 
Hist- for 1898. 

The  f m t  that the males greatly outnumber, and therefore are more 
J. 11. 46 



commonly oeptured than, the femalea, ia e f l d e n t  ju&Sa& f o r b  
-moll prnctioe of uei~lg the larger cheliped of tbe mrrle for tbe & 
orimination of tbe speoiee. It mnat, however, be remembered th&-a& 
l w t  in all tlre India11 epedcm-this organ ohangee g r d y  wiUI dmnc- 
ing age. 

I must also confess here that tile synonomy of apedm hae & E d  
me. 

Ky to tha Indian npecieo of Qelaeimns. 

I. The breadth of the front, m d  exaotly between the 
baaem of the eycwtdlrr, ir between a Wth asld a d t h  the 
greatat breadth of the carapnoe - 

1. Two obliqne granular ridges on the inner snrfaae 
of the palm of the large oheliped of the male, one 
continnons with the denbry edge of the immobile 
finger, the other rnnning to the lower edge of the 
name finger : - 

i. Osrapwe snbqnaddebrd, the kPe lrberal 
borders being moderately oonvergent postariorly : 
an enlarged tooth nenr the tip of the immobile 
finger of the large oheliped of the male given the 
tip of this finger s notohed~trnnont. appearanoe G. anclulipso. 

ii. Carapace ,nnbqnadrilateral, the trne lateral 
borden nearly @el : the tip of the immobile 
hger of the large oheliped d the male in obllqng- 
trnnoete hut not notohed ............................. ff. ladew. 

iii. Carapace dietiootly hexagonal, owing to the 
greet obliquity of the orbitr and the t r o n g  oon- 
vergenoe posteriorly of the trne lateral bordem : 
tip of the immobile anger of the largo ohelipd 
of the male not trunoate or notahed ................. Q. h.i;sclgrdari.. 

8. Tito oblique orwt mnnirg to the lower edge d bhe 
immobile finger of the large oheliped of the mele is 
either a b n t  or ia rep~sen ted  by a slight end 
smooth tnmemenoe ......................................... 0. i rrveru.  

11. The breadth of the front, mennnred as above, is very 
much lees than a sixth the greatest brendth of the oam- 
prim :- 
1. No row of granulw mnning inride of and parallel 

with the lower border of the orbit :- 
i. The inner border of the armof the lsrger oheliped 

of the male ends in a sharp tooth or spine, in- 
dependent of the terminal lobe-like oondriotion 
of the arm :- 

a. Front, mamured an above, abont e tenth 
tire greatat breadth of the oarapaoe: in 
the large oheliped of the male the wrist i q  
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m d ,  the pdm full with tbe grrnulu 
ridges on ths inner surf& indistinct, and 
the figern ue not speoinlly wmpremd ... (7. Wagoccurn. 

b. Front, merrared an above, not a flfteenth 
the v t a m t  b r d t h  of tho c%mpaoe : in 
the luge male ohdiped the upper mrfaoe 
of the w h t  is granmlu and the flngsre are 
remukably ampraarsd end bkde-like :- 

a. In the lvge  male aheliped the orate  
on the inner saripoa of the palm 
ue moderately prominent, the 
daatylus in quite blade-like and the 
odtiog-edge of the immobile f l w  ............. is not muoh d o p p e d  (3. l lo rhw.  

A The orslts on the inner snrface of 
the palm are extremely promibent, 
the ontting edge of the daotylus L 
not quite Senrtght mad that of the 
i m d e  finger in wwllopped into 

............ two luge Msnplar l o b  A llariorru, rar. 
ritidur. 

ii. Tbe arm of the large male oheliped ends in a 
oonatricted lobe, but there is no sharp opetanding 
tooth inside it on the inner border :- 

a. h u t ,  meamred as above, about a twelfth 
the greateat breadth of tho carapaoe ; the 
dugem oC the lage mole oheliped have 
tip that rnggeut twgs, owing to the 
pnemnoe of yl enluged tooth near the 
tip : Ule mempodih of the laat pair of legs 
are nearly er folisceous as  thwe of the 
preoeding pair .................................... (7. acutw. 

b. Front, meamred aa above, not a flfteenth 
tbe great@& breadth of the oarapaoe: the 
ilngarr of the l*rge male ohelipd end in 
mmple hooked t i p :  the meropoditer of 
the k t  pair of legs ere not mnoh broad- 
ened ............................................. G. Dtrsmieri. 

2. On the lower wan of the orbit, inside of and parallel 
with the middle third of the lower border of 
that oadty, i m  a dad mw of grannler ............... (7. Uwillsi.  

48. &lorinus a n d i p ,  Lstr., Edw. 
? aoaiw.dnor, Herbat, Knbben, I. ii. 81, pl. i. fig. 10. 
c?dminnu amwkpw, Ynne Ed- Hiat. Nat. O m t .  11. 66, pl. xviii. flg. 
& &Ip- &i. Net, Zool., (8) XVIII. 1863, p. 149, pl. it. fis. 161 D a m  U. 8. 

44xpL Exp, Crust., pt. I. p. 317 : Heller, Noram C m t .  p. 88 : Hilgendorf, in v. d. 
Ildotb'; Beis. Oat-Afr. I l l .  i. p. 85, and MB. Ak. Berl. 1878, p. 808: Holrnann, 
iP Wi& ~ . T U I  Dun, Farm., Uadagwo:, C m t .  p. 18: Kosemonn, Beha roth. 
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Mom., Cmt., p. 68 : Miem, Phil. Rone. Bop. 800. Vol. 168, 1879, p. 48S, and h. 
Mag. Nnt. Hist. (6) V. 1880, p. 810, and Zwl. H. M. 8. Alert, pp. 618, 641, and 
Challenger Braohynra, p. e44: Richtera, in MBbirur Uwresf. Yanrit., p. 1 3 :  
Kingaley, Pmo. do. Nat. 8ci. Plrilad. 1880, p. 148, pl. x. fig. BB:  de Man, N o h  
Leyden Mur. 11. 1880, p. 60, and Joarn. Linn. Sw., Zwl., XXII. 1887-88, p. 118 
pl. dii. fig. 6-7, and Amhiv f. Natnrp. LIII. 1887, i p. 858, and Notea Leyden 
Mna XIII. 1881, pp. a, 89, and in Weber's h l .  Ergebn. Niederl. Oat-Ind. 11. 1898, 
p. 807, and Zwl. Zahrb., Syst., VIII. 1894-95, p. 677: Leos k Riohters, Abh. Senck. 
Nat. Gee. Fnmkf., XII. 1881, p. 428: F. Muller, Verb. &XI. Boeel. VIII. 1886, 
p. 475 : J. B. Henderson, Trans. Linn. goo., Zwl., (2) V. 1898, p. 388 : Ortmano, 
2001. Jahrb. Syst. VII. 189&0&, pp. 758, 768, and Jenn. Denk. VIII. 1894, p. 57: 
Zehntner, Rev. Bnirre de 2001. 11.1894, p. 178. 

Uelarimus Oarionu, Edw. (m Derm.), Hist. Nat. Crust. 11.63. 
(;lehimw poreellanus, White, P. Z. 8. 1847, p. 86, end in Adams and White, 

Bomsreng Crust., p. 60: Milne Edwards, Ann. Soi. Nat., Zwl., (8) XVIII. 1863, 
p. 161 : Kingrley, Prw. Ao. Nat. Sci. Philed. lsBO, p. 156. 

Gelasimw perphw, Milne Edwrude, Ann. 86. Net., Znol., (8) XVIII. 1858, 
p. 160, pl. iv. flg. 18 I A. Milne Edwards, Nonv. Archiv. dn Mne. I& 1878, p. 274. 

? ffelasiinw pcllalwllw, Stimpeon, P m .  Ac. Nat 8ai. Philnd. 1868, pp. 99, 100. 
Urn anndipx. Ortmann, 2001. Jahrb. Byat. X. 1ssl-Q8, pp. 861 and 354 : Nobili, 

Aun. Yus. Genov. (2) XX. 1899, p. 274 : Doflein, SB. Ak. Miinoh. XXIX. 1899, p 193. 

Length of the carapace about three-fifths of the p a t e r r t  breadth 

at the acute claw-like antero-lateral angles. The posterior border of 
the do~.enm of t l ~ e  ca~npaoe-i.e., the border corresponding with t l~e last 
segment of tlie sternum-k a good deal over half the greateat breadth of 
the caraprrce, so that the lateral borders of the domum of tlle campace, 
which are distinctly defined in almost two-tl~irde of their extent by a 
fine raised line, are only mode~.ately convergen t. The posGgast~io a n d  
cardiac regions are the only ones that are defined, and they but faintly. 

Front, measured between the bases of the eyestalka, from a fifth tr, 

a sixth tbe greatest breadtl~ of tile carapace. 
Orbits sinuous rod considerably oblique ; their upper border defined 

by a fine raised line wllich is very distinctly double in a good part. of i t s  
e x t e ~ ~ t ;  their lower border very eiegmtly and regularly serrated--the 

teeth increasing in size from within outwards. In  the female only there 
is a short row of granules inside of and parallel with the lower~border 

of the orbit. 

In  tlle large cheliped of the adult male the greatest length of t h e  
hand (iuclnding f i~~gers)  is at  least three times the length of the carapace : 
the outer surface of the somewllat rounded arm and of the wrist and  

hand is smooth to the nnked eye, with a f e n  small grandee on the inner 
border of the wrist: the lower border of the palm is obscurely margin- 
ate : and on the inner surface of the palm are two salient grannlar- 
crests, one of these is deeply grooved and nearly rel.ticn1 and becomes 

couti~luous with the dentary cdgc of the immobile fiuger, the other, 



which is t l ~ e  mow prominent., is oblique and rnns to the loner borilef of, 
the same finger. In  the aduh male the fingers of the large hand are 
abont twice the length of the upper border O F  the p l m :  they are not 
very broad, and owing to the hook-like curve of the dactylns there is a 
wide space between them when the tips are ~pposed:  the immobile 
f i n ~ e r  is but slightly curved, and is generally shorter than the dnotylus, 
and owing to the presence of an enlarged tooth near the tip, the t ip  hne 
a characteristic notched-truncnte appearance. 

The meropodite in the last pair of legs is not a t  dl folinceow. 
The carapace in tbe adult male is abont 11 millim. long and 19. 

millim. broad. 
In  tlie Indian Museum are 300 specimens from all parka of the 

maat from Kmrachi on the west to Mergui on the east. 
Tilie species is not, as Miers queries, the same as Stimpson's 

Q. 6pbdid/u, of which we have numerous specimer~s from Hongkong. , 

49. Belaeirriuu Zacleus (De Haan). . . 
Oeypode (Uelammw) Eactsa, De Heen, Faun. Japon., Cmet., p. 64, pl. xv. fig. 6. , 

GleZaimur lacteru, llilne Edwards, Ann. 80i. Net., Zool., (8) XVIII. 1868, pl. iv. 
fig. 16: Stimpon, Prw. Ac. Nnt. h i .  Pl~ilad. 1968, p. 100: Miers, P. Z. 8. 1879, 
pp. 20, 88: Kingsley, Proo. Ac. Nat Soi. Philnd. 1880, p. 149, pl. I. fig. 28: Cano, 
Boll. 800. Net. NapoL I[I. 1889, p. 234 : de Man , Notes Leyden Mua. XIII. 1891 ; 
p. 22: Orbmanu, Zwl. Jahtb., Byst., TII. 1888-94, pp. 762,760. 

UCQ &tsq Ortmann, 2001. Jahrb., Byst., X. 1887-98, pp. 861,866. 

Easily dietingnished f i o n ~  B. an,iulipa, which is ita nearest relative, 
by the follqwiag characters : - 

(1) t l ~ e  cnrrpace is much more nenrly qnadrangular, the posteiiol. 
border of ita dorsnm being between three-fifths aiid two-thirds of ita 
greatest breadth, and its true lataral borders being pnrallel, while the 
la terd borders of ita dorsnm nre 11err1.1y RO : 

(2) in the lnrger cheliped of the male the outer end of tlie npp~l .  
border of the nlm, and the inner border of the wrist, are distinctly 
denticnlated; the daotylus is not so strongly hooked, and the end of thd 
immobile finger though obliquely tt-nncate has an acnminnte tip-never 
tt notched-truncate tip : 

(3) tbe colour, in spirit specimens, has a sort of livid bloom never 
seen in 0. annulipen. 

In the Indinn Museum are 47 specimens from Karachi and 3 from 
t h e  Andamans. 

[Qetasimua inverstir, Hoffmann. 

Gelaoimw incrrrw, Ho&mn, in Pol le~~ end vnn Dam, Fano. Madagnsc. Cmst. 
p, 10, pl. iv. age. 23-?6 (1874) : Ki~tgaley, lJm. Ac. Nat. Sci. Philad. 1880, p. 155 



do Afma,.h'otao Lqdaa Mum. XitI. 1W1, yp. M, 94. pL ir. & W :  -, Z&, 
Wrb;, 8pb., YII. 1888-04, p 7M, ood Jeaa, IkPL. VIII. 1894 p. 69. 

G&wimur ch&ropMhalmus, Eilgendod (nsc Edu.), HE. Ak. BqL 1878, p 
(P& de Msn). 

Uslauimw Smithii, Kingaley, Proo. Ao. Nat. Soi. Philad. 1880, p. 1% pl. 9; fig. 14 
(al& Ortmann). 

Om i n m ,  Ortmcinn, 2001. Jahrb., Byst., X. 1687-88, p. 36). 

There ale in the Indian Museum specimens of this speoiee from: 
Madagascar and the Red Sea, and. some from Karachi ahicb d i s i  
from the type ili the form of the &actglns of the large male cbeliped, 
aibd are here separated aa a variety.] 

This variety differ6 from e i c a l  Q. iwmw from Whgasaw o n l ~  
in' hawing the tip of tibe daotylae of the lcrrga male obeliped simple 
(imtead of fdrniehed with a aeoond tooth that gives iti a notohe& 
appearance) and the palm of the hand smoother externally. 

The species resembles (3. annul+ee, from which i t  differe in the 
following cbaradem :- 

(1) the lateral borders of the dorsom of the campace are d e 5 n d  
by a fine line which is raised and dietinct in t l ~ e  anterior tl~ird o~ ly ,  
and is e little more oblique:, 

(2) the loser border of the orbit ie much more siououe, rod' ig  

either entire or is quite impemeptibly deatioul&d af ib o t i k  an&: 
(3) i c ~  the large cheliped of the m l e  the arm is frigonal with 

sbarp edgee, the u p p r  edge rising into a distinct lobe or creet sod the 
Qietal end of the inner edge forming a cresb or blant tooth ; file inner 
edge of the wrkt i s  distilletlg donticulated, aud the upper bardem of t h e  
@n hae s e r e d  longitndillal row6 of graaules ; of the granular rid- 
on the inner surface of the palm the lnuer om t 7 d  in Q. anuulipeq - 
to hnuar edge of the imntob6lejSllger w absent or, at moat, w wpreeented 
by a an& aud alight ~ U i n g  ; finally the immobile finger, though ar in 
0. anuuZip nearly afraight and shorter than the daotylne, btrs a simple 

&.no&&-like tip. 
In the India11 Mneenm are 30 npecimens from Karachi. The am, 

pwe of the hqp& specimen is 10 millim. long aad 18 millim. brwd. 

51. Q M m u s  lnicngukrrb, A. N. Ed$. 
u&jimur trianguluriu, A. Milne Edwards, Nonv. Awhiv. do Yw. IX. IS?@, 

p. 176: Kingmley, Proo. do. Nat. Soi. Philad. 1880, p. 160: de Man, Jonm. Lina. 
sm., l;ool., XXII. 1887-88, p 119, pi. viii figs. 8-11;nad Nder Leyden Mns. XIII. 
1891, p 23, and in Weber'a Zool. Ergebn. Niederl. Oat. Ind. 11. 1893, p. 807: and 
&I. Jihrb., Syst., VIII. 1894-96, p. 677 : J. B. Emd8rsoa; Ikans. Linn. Boo., b l . ,  
(a) v. m a ;  p. 886. . 



(k+uimu pq$em, Helbr ( rpw Eds.), NoramCrpst. p. 88, pL v. 50: 4i - 
?? &l&aua miner, Owen, W l .  H. M. 8. "El~raeo~~," Croat., p. W, 9, wi1, 

flgw.2, & (LtH@) : Milm ZdwarPe, ban. Uoi. Iat. ,  W., XVIII. W, p. 164 : Kiqgsky, 
Roo. Ao. Not. 8oi. Philad. 1880, p. 180. 

Uca trimaguhtir, Nobili, A n a  M o a  Cfsnov. (2) XX. 1899, p m4. 
Leogtlr d the a r a p m  a lwt  four-sevenths of the peatest bi-eadtk, 

wbich is at  the spine-like antero-lateral angles. 
Carapace strongly oonvex, almost hexagonal, the regions not indi- 

cated. The gosteiior border qf the dore- of h e  campace is less than 
)df the gi:eateat breadth, benoe n d  only the I&eral badera of the 
doreum of the campace, but also the true lotera1 borders, *re etroaglg 
ooavtu~gept poeteriorly, the former being defined by a 5ne ani~ed line in 

UIP~ two- th id  of t b i r  eatent. 
Front, re ill (r. annrrlipe, f m  a fifth ta a sixth the penteat 

breadth of the cfunpaoe. 
Orb& sinuoue, m d i  oblqw:  tha nppr bordec. d&ed by a fiq 

miq.oasopioully-beaded line, wbioh ie dool& in gt-ent part; the lower 
plicrqba~picolly h d e d ,  eemlate at itsl outer end. 

Tq the Large cheliped of Ule d n l b  male the hand ie aboet 2) t imq 
IIE long as the carapace ; the outer surfnoe of t b  arm, wrist, I& 1 1 4  
am ar~o&h to Mae d e d  eye; all the borderq ef the urm are sharply 
defined sad bply aermlab, the inner border of tb rr-iat is fipely 
aamlate, md t b  upper snd lower borde~rr d t l ~ e  pdrn are marginate 
and granulate, especially the npper bmdw; qad the tmp obliqn~ 
granular c& on the inner surf- of the arm are in strong rslief. 

I n  the 1-0 haad the dactylas, in the adult, is from 1) to I f  times, 
the Ipngth of the apper border of tile palm ; i k  tip is simply hooked 
e d  overhaw the ei~uple npcnrved tip of the immobile finger. 

T b  ~leropodito of the last pair of lega ir not nearly eo brpd  & 
that of the two precedil~g pairs. 

Iu the Indian Muueum are 70 epwimeas, all but one bei~rg fwlq 
v+ps prfo of the Bey of Ben@ littoral T l~e  cp~-apace of a l aqa  
? p i m e n  is 10 millim. long end ebont 18 miiliq. b n ~ &  

T l ~ e  f I ~ w a  of Q. micaor, Owen, agree very well with this species, 
.nd if the &pa r w e e  should prove to refer to the same species this nomg 
baa the preoodgnoe. 

52. C7elmimur detragonum (Herbat).* 
Oatuwr marinus, tniw, ooe i f6~1~ ,  Sebq Thennupas. JII. p. 48, pl. HI. fig. 16. 
Cancsr t r h w q ~ ,  Herbnt, Krabben, I. ii. 267, pl. XX. 6g. 110, and 111.1. 81. 
Qelosimur tetragonum, Biippell, W Kmb. roth. Meer., p. S6, pl. v. fig. 5 :  Milllr 
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Edm- Hid. s a t .  Orant. 11. 69, and Ann. h i .  Nat., Zool., (8)  XVIII. 118, p. 147, 
pl. iii. 6g. 9 :  OaBrin, Voy. Coqaille, I f .  Zool., C m t .  p. 10, pl. i. flga. 8, 8 : A. Milne 
Edwards, in Maibrd's I'ile Hbnnioll, Ann. F., p. 6, and Nonv. Amhiv. da Mac. IX. 
1878, p. 278 : Heller, Novam Cmst., p. 87 : Hilgendorf, in v. d. Deoken'r h ieen  Ont- 
Afr. Crust. p. 84: Hoffmnnn, in Pollen and Van Dam, Faun. Hadag. Crust. p. 16: 
Bossmann, Reis. roth. h e r .  Crnrt. p. 63: gingrley, Proo. Ac. Nat. 8ci. PhiIad. 
I~w) ,  p. 143, pl. ix. fig. 11 : de Man, Amhiv f. Natargea. LIII. 1887, i. p. 858, and 
N o h  Leyden Mur. XIII. 1891, pp. 20,24, pl. ii. 6g. 6 : Ortmann, Zool. Jahrb. 8yrt. 
VI1.18!Xi-M, pp. 760, 764: Whitelegge, Mom. Aurtral. Mar. 111. 1897, p. 138. 

Qclarimur Duimreyi, Qn6riu, Dana U. 8. Expl. Exp. Croat. pt. i. p. 317. 
tctmgona, Ortmrnn, Zool. Jallrb., Byst. X. 1897-98, p. 348 : ~ o 6 e i n  SR. 

Ak. Miinoh. XXIX. 1899, p. 199. 

~ e n g t h  of the carapace abont two-thirds of its greatest brccrdtlt 
a t  flle acute antero-latern1 angles. Carapm eomewbat pentagond, 
markedly convex fore and aft, the regio~ls all recognizable but not 
stt.ongly defined: tl10ng11 the posterior Lordrr of its dorsum is only 
half ita greabst breadtit, the true lateral borde1.e are but slightly 
convergent posteriorly. In  the adnlt male the fine mi& line that 
bounds the dorsal plane on each side is distinct ae such only in the 
neiglllknrbood of the anhro-lateral angles, but in the female i t  runs 
much fnrther b~okwnrda. 

The breadth of the front. meneared between the bases of the 
eyestdks, is abont a tent11 the greatast breadth of the caraptwe. 

Orbits much oblique, both borders sinuous, the lower border 
dentioulated tliroughont. 

In the large choliped of the adnlt male the npper border of the arm 
fairly prominent and the inner b rde r  ends in R sharp tooth, qnite inde- 
pendent of the constricted-off terminal lobule ; the wrist is qnite smootlt 
to the naked eye, m d  hae the inner angle sharp bat rrot spiuiform ; 
and the l~nnd ie abont 24 times the greatest length of the campam. 

In the hand of this cbeliped the palm i ~ ,  to the naked eye, froste 
wit11 very fine graonles, aome of which in the neighbonrhood of a '  Rear 
bear the base of the immobile finger are visible to Ihe naked eye ; iM 
Upper border is not, and its lower border is but obscurely, defined ; and 
the two oblique crest@ on itn inner snrface are mere swellings, often 
Qnite faiut, cmd never strongly srlient. ~ l l e  fingers are neither b& 
nor thin : the dactylns, which is abont 1f times the length 
of the npper border of the palm, tapers and is somewhat hooked at 
t.ip ; the immobile finger commonly has two Ieeth a little enlarged, t l ~ e  
second one being near the tip and sometime8 givit~g the tip n somewhat 
notohed (but not trnncated) npprance.  

The merna of the Inat pair of legs is not a t  all foliaceous. 
In  the Indian Mnsenm are 29 specimens from the Andamann: 

tile carapace of a large one ie 17 millim. long and 26 millim. b r d  



The " Challenger " specimens referred by Miers to this apecries 
have a broad front and are identical with specimens from Hongkong 
that I take to be U. qlendidus. 

53. Belasirnus Marionis, Desm. 

Uslasirnus Marionis, Desrnnwst, Coneid. Gen. Crust., p. 124, pl. xiii. fig. 1, and 
Diot. 8oi. Nat. XXVIlI .  1823, p. 248: Milne Edwards, Ann. Sci. Nnt., Zool., (3) 
XVIII. 1862, p. 146, pl. iii. fig. 5 (mc Hist. Nnt. Croat. 11. 59) : de Man, Notee 
Leyden Mae. 11. 1880, p. 67: Miern, Ann. Mag. Nat. Hist. (6 )  V. 1880, p. 308 : 
Kinpley, Proo. Ac. Nnt. Sci. Pl~ilnd. XXXII .  1880, p. 141, pl. ix. fig. 8. 

Gslasimus ezrltrimanan, Nhite, P .  2. 8.  1847, p. 205, Ann. Mng. N n t .  Hiet. XX. 
1847, p. 205, nnd Samnrnng Cru~t. p. 49 (apud Miem loe. cit. szcpra!. 

Qtlasirnae cultrimanrrs mr. Mtrrioni~, Ortmnnn, Zool. Jnl~rb. FIyut. VII. 1893-94, 
pp. 760,754. 

Length of the carapncc about two-thirds of the greatest breadth, 
mhicl~ is a t  the claw-like a~~tero-Intern1 angles. 

Carapace little convex, all its regions very well defined, the 
posterior border of its dorsum in the adult mnle is llnlf its greatest 
b r e d t h  and the true laterctl borders are moderately convergent posteri- 
orly: the fine raised line that in sotne other species defines the greater 
part  of the dorsal plane is here, in the adult mnle, confined to tho 
neigl~bourhood of tlie a~itero-lateral angles. 

The breadtli of the front between the bases of tile eyestalks i~ not 
a fifteenth the grentest breadth of the carapace. 

Orbite not very oblique nor very sinnous ; the lower border, which 
is xiearly otnright, is elegantly cretlnlate thronghoot. 

In the large cheliped of the adult male tho npper border of the arm 
is  prominent and the inner border ends in a sharp tooth, independent of 
the terminal constricted-off lobule; the npper surface of the wrist i 
grrmnlar, and the inner bolder of the wrist haa a denticle or spinnle 
at ita angle; and tho haud (fi~~gera included) is about three times the 
lengt l~ of the -pace. 

This large hand h ~ s  a curious twist: its paltn is compressed and 
has tho npper a t ~ d  lower margins well defiued, the outer surface 
covered w i ~ h  large granules, and the two granular crests on its inner 
surface fairly promiuent : its fingers nre broad thiu and laminar ; the 
&ctylne, which may be four times as lollg as the upper border of the 
palm, 21 eliaped like a knife-blade ; and in the immobile finger, which 
has a groove or line of pits along its outer surfwe, the dentary edge has 

simple S-shaped curve. 
The meros of the laet pair of legs is not a t  all foliaceous. 
In  the Indian Museum are 9 specimens from the Andamens. The 

carapace of a large specimen is 18.5 millim. long and 26.5 millim. broad. 
J. 11. 47 
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54. Uefa4imrrs Marionip rar. nitidcrs, Dana 

Uelasirnlts vocans, Milne Edwards, Ann. Soi. Nat., Zool., (3) XVIIT. 1862, p. I#, 
pl. iii. fig. 4 (nec Hist. Nnt. C r a t .  11. 64) : Stimpson, Pmc. Aa. Nat. h i .  Philnd. 1858, 
p. 99 : Heller, Novam Crust,. p. 37 : Hilgendorf, ill v. d. Decken's Bek Oat-Afr.. 
p. 83: A. Milne Edwnrds, Nonv. Arohiv. dn  Yna. IX. 1873, p. 272: Hoffmann, in 
Pollen and Van Dam'r Faun. Yadagneo. Crust. p. 16 : Miere, Phil. Trans. Boy. Soo. 
Vol. 168,1879, p. 488, and Ann. Mag. Nat. Hiat. (6) V. 1880, p. 808, and Ohnllengsr 
Braohpnm, p. 242: Bichtera, in Mobius, Meerenf. Manrit. p. 155: de I a n ,  N* 
Leyden Mns. 11. 1880, p .  67, and XIlI. 1891, p. 29, pl. ii. fig. 5, and Amhiv f. 
Natnrges. LIII. 1887, i. p. 362, and in Weber's Zool. Ergebn. Niederl. Ost-Ind. 11. 
1892, p. 305, and Zool. Jahrb. Syet. VIII. 1894-95, p. 672: Beewell, Cat. Austral. 

, C m t .  p. 9a. 
ffaloeimucr nitidua, Dana, U. 8. Expl. Exp. C m t .  pt. I. p. 316, pl. xi.. figs. ba-d : 

Milne Edwards, Ann. Sci. Nat., Zool., (3) XVIII. 1862, p. 147: Thnllwitr, Abh. 
Mae. Dresden, 1890-91, p. 49. 

Oelasimus cultrimnnus, Kingsley, Prm. Ac. Nat. Soi. Philitd. 1880, p. 140, pl. ix. 
fig. 7 :  Ortmnnu, Zool. .Tahrb., Syet., VII. 1893-95, pp. 760-763, nnd Jena. Denk. 
VIII. 1694, p. 53.  

Uca eultrimana, Ortmann, Zool. Jahrb., Byst. X. 1897-98, p. 945. 

Differs from Q. Marionis only i n  the form of the large hand of t h e  
adult male : this member, in Tar. nitidtis, 

(1) ie not mucll over 24 times tlie length of tlie carnpsce, ita 
dactylns being but little more than twice the length of the upper border 
of the pnlm : 

(2) i t  haa the two obliqne granular ridges on the inner surface af 
the palm remnrkably salient : 

(3) i t  llaa the dentary edge of the immobile finger thrown into s 
&araoterist.ic W-shaped curve owing to the stl.ottg projection of two 
large triangulrr~. lobes, and 

(4) i t  has the dactylns somewhat hooked a t  tip. 
I n  the Indian Mnsenm are 103 specimens, cltietly from the An& 

mans and Nicobsrs, but also from the Corom~ndel and Malabar masts. 
The length of the carapace in  large specimens is 14 millim., the breadth 
21 millim. 

55. Uelasimus acutus, Stimpson, de Man. 

ffelasimue acutus, Stimpson, Proc. Ao. Nat.. 801. Philad. 1868, p. 99 : Toraetti. 
Magenta Crust. p. 107 : Kingsley, Proo. Ao. Nat. Soi. Philad. 1880, p. 144 : de Man, 
Jonrn. Linn. Soc., Zool. XXII. 1887-88, p. 113, pi. vii. figs. 8-9, pl. viii. flge. 1-4, 
and Notea Leyden Mus. XIII. 1891, p. 21, and in Weber's Zool. Ergebn. N i e d d  
0th-Ind. 11. 1892, p. 306, and Zool. .Tnhrb. Syst. VIII. 1894-93, p. 573 : Ortmrnn, 
Zool. Jahrb., Syst. 1893-94, p. 760. 

Uca aeuta, Doftein, SB. Ak. Miinoh. XXIX. 1899, p. 193. 

Length of the carapace about tlnee-fifths the gtsstest brendt.11, 
whioh is a t  the acute wing-like antam-lateral angles. 



Carapace etrongly convex fore and aft, the regions moderately well 
defined : its lateral borders are stl-ongly convergent, and still more so 
a t e  the lateral borders of the dorsal plane, which are defined in more 
than two-thirds of their extetit by a fine raised line: the posterior 
border of the dorsal plane is contained from 2; to 29 times in the 
geatest breadth. 

Front, meaaured between the eye-stalks, about a, twelfth the 
greatest breadth of the carapace, its monlded and bevelled edges do not 
together take up half ife breadth. 

Orbits moderately oblique, both upper n i~d  lowar borders much 
ainnons; the lower border finely, the upper border still more finely and. 
more distantly crennlate. 

In  the large cheliped of the adult male all three borders of the arm 
are well defined, the inner and the lower borders being creuulated, bat 
the  inner border having no tooth independent of the terminal constricted- 
off lobule; the npper surface of the wrist and the outer surface of the 
palm are cloaely covered wit11 veeiculone granules; and t l ~ e  hand.  
(fingers included) may be 39 times the length of the carapace. 

In thie large hnnd the npper and lower borders of the palm aro 
well defined, and of the two oblique granular crests on the inner surface 
of the palm the npper o m  that runs to the dentary edge of the immobile 
finger im abort and indistinct : the fingers are not particularly b1-d or 
thin, and however the teeth may be disposed, there is always one near 
t h e  end of each finger that is enlarged so as to give the ends of the 
flx~gars, when apposed, a sort of tongs-like or forceps-like grip: the 
dactylns is from 2 to nearly 23 times the length of the npper border of- 
t h e  palm. 

The merns of the last pair of legs is distinctly foliaceons. 
In  the Indhn  Museum are 92 specimens chiefly from the Sunder- 

ban& and Mergni, but also from Karnchi and the Andamans. In  a 
large specimen the wrapace ie 14 millim, long and 25 broad. 

56. Uelasir1tu.s Dussumia', Edw. 

(3elaeimus Duneumiwi, l i l n e  Edwerdn, Ann. 803. Nat. 2001. (3) XVlII. 1869, p. 198, 
pl. iv. 6g. 12: A. Milne Edwarda, Nonv. Archiv. dn Mns. IV. 1868, p. 71, and IX. 
1818, p, 27'4 : Hdmann in Pollen end van Dam's Faan. Madag. Ornst. p. 17, pl. iii. 
m. 19-23: Kiogaley, Pnm. do. Net. Sci. Philad. 1880, p. 146, pl. I. fig. 16: de 
Man, N o h  Leyden Mns. 11.1880, p. 88, and XIII. 1891, pp. 20, 26, end Jonrn. Linn. 
800 Ilool. XXII. 1887-88, p. 108, pl. rii. fie. 2-7, and in Weber'n 2001. Ergebn. 
HiederL Oet-Ind. 11. 1692, p. 806, and Zool. Jahrb., Syst., VIII. 1894-96, p. 676: 

and Richtern, Abh. Scnck. h'at.. Ges. Frankf. XII. 1881, p. 423 : Haswell, Cat. 
AndreI. Crust. p. 98 : ?diem, 2001. H .  M. 8. Alert, pp. 618, 541 : Ortmnnn, Zool. 
J.brb. Spt. VII. 18Ba-94, pp. 7W, 756. 
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Gelaeimue longidigitum, Kingsley, Prffi. Ac. Nst. Sci. Philed. 1880, p. 144, pl. ix. 
flge. 10, 13 (Rde Ortmann 1. c. infra). 

Cca Dunsumin<, Ortmann, Zool. Jnhrb , Syst., X. 1897-98, p. 348 : h'obiii, Ann. 
Mue. Qenov. (2) XX. 1899, p. 278: Doflein, SB. Ak. Mfinch. XXIX. 1890, p. 193. 

Closely related to a. ncutzu, fiam which it can be distinguished by 
the following cl~aract,ers when fully adult males are compared :- 

(1) the regions of Ihe cnrnpace nre nincl~ more strongly defined, and 
the raised lines that bonud the dorsal plnlle of the carapace on each 
side are more curved, less rapidly couvergeirt, and less distinct in their 
posterior pnrt, which gives tho carapace n much less posteriorly-con- 
tracted look ; and the orbits are less ohliqne : 

(2) the front., measured between the bases of the eyestdka, is about 
a fifteenth the greatest breadth of the carapace, and its moulded and 
bevelled edges together take up more than Imo-thirds of its breadth : 

(3) in the large cheliped the alm is longer and more slender, both 
the oblique gra~lular ridges on the inner surface of the palm are very 
strongly defined, and the fingers may be fully 3 times the length of tbe 
upper. border of the palm : 

(4) these large fingers are broader and tliinner, their tipa are 
somewhat hooked and have uo enlarged tooth uear them, but near t l ~ e  
middle of the immobile finger there is a enlarged tooth or triangular 
lobe : 

(5) the merus of the last pair of lega, tliough i t  is compreaaed and 
somewhat broadened, is not n short foliaceous joint. 

In  the Iudinn Yuseurn nre 52 specime~~s, from Mergui, Andamans 
aud Nicobars, and Dimlipatam. 

57. Gelucrim~is Urvillei, Edw. 

Geluai~ntis Ui.cillei, IIilnc Edwnrds, Ann. Sci. gat, Zool., (3) XVIII. 1862, p. 148, 
pl. iii. fig. 10: Kinpley, Proc. Ao. Nut. Sci. Philad. 1880, p. 145, pl. ix. fig. 15 : 
de Man, Notee Leyden Mus. XIII. 1891, pp. 21, 84 : Ortmanu, 2001. Jahrb., Syat., 
VII. 1893-94, p. 760. 

Gelasimus Dusaumieri, Hilgendorf (~rec Edw.), ill v. d. Deoken'e Beis. Ost-Afr. 
Cmst.. p. 84, pl. iv. fig. 1. 

This species closely resembles C. ncirtwr and Q. D~m~rsaieri, but is 
distinguislled from both by the presence of a raised row of gra~inlea 
behind nnd parallel with the middle third of the lower border of the 
o rb i t i . s . ,  just inside the orbital cnvity. 

As in Q. acutus, the fine raised lines that define t l ~ e  dorsal plane of 
the carapace laterally are distinct th~.ougliont nnd rapidly convergent, 
which gives the carapace a look of breadth in front und of unnanal 
i~arrowncss behind ; and, as in 0. actrtw, the mcl-opodites of the last. 



pair of legs are, even in the male, decidedly 'shortened and foliaceoue 
jointa. 

On the other hand the front is, ~e in Q. Dusmmiwi, extremely 
narrow, and ita bevelled and moulded edges take np most of it8 breadth 
betweon the eye-stalks. The regions of the carapace, also, aro as 
strongly defir~ed as they are in a. Dwsunriwi. 

Tlre large hand of the male resembles tllnt of 0. Dtusumieri in 
having both the oblique granular ridges OII the irrlrer surface of tlre 
pnlm strongly salient, and in having very long fingers with simple 
booked tips: the fingem l~owever are not so broad m d  tbin, nnd the 
lobe near the middle of the dentary edge of tlre iti~mobile finger may 
be present or not. 

I n  the Indian Museu~n are 10 specimens, from Kalnchi, Madras, 
and the Nicobars. 

The carapace of the largest specimen is 20 millim. long t ~ ~ d  86 . 
millim. broad. 

Subfamily SCOPIMEBINE. 

DOTILLA, De Haan, Stimpson. 

Doto, De Hnan, Paan. Japon. Croat. p. 24 (1885) no~u. przoc. : Alili~e Edwarda, 
Hist. Not. Crust. 11. 38, and Ann. 8oi. Net., Zool., (3) XVIII. 1862, p. 162. 

Dotilk, Btimpaon, Pmo. do. Nat. 8ci. Philad. 1868, p. 98. 

Cep\~alothorax so deep as to be subcnbicnl, ss long aa b ~ o r d  or a 
little broader than long. Anteriorly the s ide~a l l s  of the carapace have 
a cmiona gyrous-sulcate sculpture resembling braill-oor~volutions : often 
&o a similar kind of sculpture is found on the dol.sum of the carapace 
and on the meropodites of the external msxillipeds. 

Front a natmw defiexed lobe mucll as in Ocypoda. The 01-bits, 
which occupy all the rest of the anterior border of the carapace, are 
more or lees oblique and shallow-in one species so shallow as to be 
almoet obsolete. Eyestalke rather long and slender, with the eyes a t  
the end. 

Anhnndes,  like those O F  Oqpodu, having the bnsal joint of good 
size, and tlre flagellnm small and hidden by the front. The antennae 
atend a t  the inner angle of the lower orbital border and linve a rather 
short flqellnm. 

The epistome would be linesr bn t for a large median ttinngnlar 
lobe that projects between tlre external maxillipeds. 

Buccal cavern enormous, suboval or subcirculnl. in ontlipe : the 
exteinal maxillipcds, whicl~ completely cover i t  and are aleo very large, 
have a strong almost her~liepberical bulge ; t b i r  merns is mpol, 1-r 
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611e bchium a d  ouriea the flngellnm at the anbm-uxteruel an&: 
the exognrrth is extremely slender and inconspicnone. 

Clrelipeds equal, stouter thnn the legs : fingers nsnaliy slender and 
a little debxed, uuoally without conspicnone teeth. 

Legs not much differing in length, which ie moderate : their meri 
(aa also thoso of tlte cl~elipeds) have on the nppcr surface a curions 
membtuaons a m  or " tympannm." Similar *' tympana " may atgo be 
present on some of the segments of the steruum. 

The abdome~r in the male consist8 of 7 mepmte segments, a d  
thmgh narrow is nonbe1.e linear or compressed : the distal end of ehe 
f&h segment is thickly fringed with bristles, and orerlape and p a d 1  
conceals the fifth te~gam. In  the female, ncoo~ding to De E, tbe 
abdomen eoasistr of 5 separate segmente. 

Distribution : Tropical shores aud mud-flats, from E d  Afriaa and 
. ihe Red 8ea eastwardo to Japan. Found in ihe w e  sita&hns a8 

Qelasimus and Ocypodu. 

Key to the Indian epecies of Dotilla. 

I. Onrapaoe broader than long: chelipede not muoh 
longer than the carapce, and not maoh differing 
from the legs in point of length: no " t y m p w ' '  
on the ~ternnm :- 

1. Meropoditee of l e g ~  not dilated : fingers of 
ohelm dender, without any conepicnonrr teeth :- 
i Whole mrfaoe of merne of external 

muillipedn gyrour-mloate: hgem not 
longer than pelm ................................. D. a f i i s .  

ii. Only the outer-hall of the merunof the 
external maxillipede in gyrous-suloate :- 

a Fingers s l i~ht ly longer than the 
palm ........................................ D. BkrRfordi. 

b. Pingera more than twioe am long ns 
the palm ................................. D. inkmedia. 

2. Meropoditw of the legs dileted :- 
i. Finger~ of ohelm without any wuspicnoue 

tooth : dactyli of the legq even of the 
Imt pair, shorter than the propodites ...... D. brevitarais. 

ii. A large tooth on enoh finger of the ohelm, 
urrsged DO that w h  the tip of the 
h g e n  are o l d  them large teeth meet, 
and an hour-ghm-shaped rpeoe in I& 
between the alored fingers : dactyli of the 

............. legs longer than the propodibm D. clepsydrododylus. 
n. Carapace a t  lesat as long as broad : ohelipede 8 or 4 

times w long ss the -pace, and much longer thnn 
......... . tho lelp: ".tympma " prtueot on the oternnm D. myctiroides. 



58. Dotilk nginie, n. sp. 

Differs from D. mlcata, with specimens of which, ftsorn tlm Bod 
Sea, I have compared it., only i l l  the followir~p; characters :- 

(1) there is  no spine on the under snrfaoe of the nrm, (3) tlie 
fingers are not so long as t l ~ e  palm, (3) there is a small tympanum on 
the doreal surface of the merns of tile last pair of legs, wltcre~s in 
D. s~rkata only the tympanum on the ventml surface is present. 

The carapace behind the gastric atid inside the btnnol~id regions, 
forms cr smooth aomiciruulnr facet,, but all its anterior arid lateral 
rq ions  have a cnriously convoluted sculpture, the convexit.ies of the 
convolutions being finely grar~ulat.. 

The grooves that define these convolutions fom, when viewed ns II 
whole, a sort of five-rayed star, the nnterior m y  (which runs up 
between t l ~ e  eyes on to the front) being the shortest, tlie a~~te ro- la te ld  
rays (wlbich run townrds the outer angles of the orbit) being a little 
longer, and the postero-lateral rays (wl~ich really are triple) being khe 
longest of dl .  

The pterygostominn regions and neigi~bouling 1,al.t of the a ide  
walls of t l ~ e  carapace, and the meropodites of the external maxillipede 
have the same curious convoluted sculpture. The orbits are sl~allow 
but  are perfeot.ly defined. 

T l ~ e  merne of the externrrl mnxillipeds is more t h  twice tbe size 
of the ischinm. 

Cl~elipeds (measured round their curve) not twice the length of 
the  carapace : no spine an any of their segments : fingers noh so long as 
t h e  palm. 

Lee  slightly longer than the chelipeds, t l~eir  meropodites not a t  
all broadened but all havittg a " tympanum " : except in the crrse of the 
last pnir of legs-in which the dact~lua is remarkably long-the dactjli 
are rather shorter than the propodites. 

No tympaua on the aternom. 
In t h e  Indian Museum are 4 specimens from Aden and the 

Balnchistan coast. The oarapace of the largeat is 5.3 millim. long and 
7.3 millim. brond. 

59. Dotitla intwmeditr, de Man. 

Dotilk intermedia, de Man, Jonm. Linn. goo., ZooL, XXII. 1867-88, p. 1- 
pL ix. figs. 4-6 (1886). 

Campace sculptured in much the same way as in D. afitrie, only 
&he ~ v e s  am not so deep m d  distinct., and there ia nn acMitimt 
groove running pnrallel with the posterior margin. 



T l ~ e  melw of the external maxillipeda ie not twice as large MI the 
iachinm, and the scnlptn~ing consists of a single loop parallel with the 
onter border of the mei-ns, the inner half of that joint being quite 
smooth. 

Fingers more thnn twice ns 1o11g ns t l ~ e  palm. I n  the last pair of 
legs the dnct.ylns is abont twice aa long as the propodite: in ell the 
other legs tile dactyli are very little longer than tlle pr~bpodites. 

In  other reepects this species q p e s  with D. oflirie. 
In the Indinn Mnsenm nre 15 specimens finon1 Mergni. Tile 

calapace is 4 millim. long and r little over 4 rnillim. brand. 

60. Dotilb Blanfotdi, n. ~ p .  

The whole of the dorsal snrfnce of the cappnce is nreolated n11d 
g ~ w v e d  (the nreolse being fincly granular and the grooves smooth) as 
~ O ~ ~ O W R  :- 

A very distinct groove runs parallel with either lateinl border, and 
a scarcely less distinct one runs parallel with tlre poate~ior border, and 
in the upace bounded I y  t l~ese grooves a six-1.n~ed star of grooves of 
nerrly eqnal le~lgth can be mnde out. This "star " is fornled 11y a 
groove running fore and aft down tlie middle of the carapace nnd 
having, on either side of it, a semicirculnr chord joining the onter 
angle of the orbit with a point near the poetem-lateral a ~ ~ g l e  oE the 
cat-apace. The intersection of these grooves cuts the post-gastric sub- 
region into 4 ~ymmetrical tubercles. 

The ~vhole side-wnll of the carapace is fi~lely p n u l a r ,  nnd the eub- 
hepntic and pteryqostomian regioi~e hare the chamteristic convolnted 
scnlptnre. The orbits are shallow but are pel fect. 

The external mexillipeds are finely granular: the merus is twice ae 
big- aa t l ~ e  ischiurn, nnd it6 scnlptnre consists of a siligle loop parallel 
wit11 t l ~ e  onter border m d  a single groore parnllel with the inner 
border. 

Chelipeds ae in D. aflnie, except that the fingera are a little longer 
than the palm. 

Legs as in D. the mel.opodites being slender and all having 
a " tympanum," but in the last pnir the dnctylns is abont twice ae long 
aa the pmpodite, and in the ot l~er  pait-s the drrctyli are very slightly 
longer thnn the propodites. No sternnl ty~npana. 

In  tlie 111dian Mnsenm are 4 specimens from the.comt of Sind nnd 
Belnchistcm. The cai.apace of the type is a little over 5 millim. long 
and not quite 7 millim. brond. Collecttd by Alr. W. T. Blnnford, 
F.R.S. 
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Near D. Wichmanm, de Man. 

The sonlptnre of the do~vnm of the uarapace is like that of 
D. Blanfordi, only the grooves are mnch deeper cut and the groove 
between the post-gnstric region and the postern-lateral angle of the 
carapace L double: the sculptnre of the sidewall of the carapace is 
like that of D. Bhfordi. 

I n  the external maxillipeds the merns is not twice aa big as the 
ischiurn, and its scnlptnre consists of R single simple oonvolntion 
pirrellel with the outer border, the inner half of its surface being qnite 
smooth-as ie D. intermedia. 

The orbits are shallow but are qnite perfect. 
The cllelipeda, menenred all round their curve, are not twice the 

length of the caraptice nnd have no spine on the arm. The fingers are 
mnch longer than the palm : k the adult ma& they are extremely slender, 
and each harr a large tooth arranged so that w h  the tips of the firtgers are 
closely apposed t h e  two teeth meet and leave an hoar-glaes-shaped rrpaca 
bettoem the closd jlngers. 

Lege a little longer than the ohelipeda ; their mer*opoditea are 
slightly bnt distinctly dilated and all have a tympantrm : their dactyli 
are all longer than their propodites, m d  in the lest pair the dactylns is 
very long, slender, straight, aud fluted. No elernal tympana. 

Dolonrs, speckled like the snnd in which they live. 
I n  the Indian Mnsenm are eight speaimens from False Point on 

the eea face oE the Mahanaddi Delta. T l ~ e  carapace of the largest is 5 
millim. long and 6 millim. broad. 

62. Dotilla hevitaraia, de Man. 

Dotilk brevitoreie, de Men, Jonrn. Linn. Soc., Zwl., XXII. 1887-88, p. 180, 
pl. ix. figs. 1-8 (1868). 

The whole carapace is grooved aud areolrted (bnt the scnlpture is 
n o t  very deep) as follows :- 

A strong p v e  rnas fore and aft down the middle of the carapace, 
another runs parallel with the posterior border, and on each side 
another tekes a sinuous course along each lateral border: other short 
and rather indefiuite grooves join the median and lateral grooves. 

The subllepatic and ptetygoslomian regions have the mual convo- 
lu ted acnlptnre. Orbite sl~allow, but distinct. 

The merus of the extel-nal mnxillipeds is much larger than the 
ischiam: its whole surface is sculptured, the ~culptare  taking the form 
of a W-shaped wnvolntion. 

J. 11. 444 
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Chelipede short, witltout any spine on the arm : palm short, high, 
and compressed, with shnrp edges, traversed by a fine raised line near 
and parallel with the lower border : fingers thin i n d  compressed, about 
as long a~ the palm, the upper edge of the datylus-like that of t h e  
palm-fringed with hrir. 

Legs a little longer than the chelipeds, the meropodite~-especially 
of the first 3 paira-much broadened and compressed, all having a t y m p  
nnm. The daclyli, eve#& of the Eaet ptcir of lage, are rhorfer t h n  the 
propoditerr. 

No tympana on the sternnm. 
In  the Indian Mnseum are fragments of 3 ~pecimena from Mergni : 

de Man states that the breadth of the ceph~lothomx of the largest 
specimen is nearly 10 millim. 

63. Dotilla m yctiroides, Ed w. 
Doto myctiroides, Milne Edwards, Ann. Soi. Nat. Zml. (3) XVIII. 1859, pl. iv. 

fig. 24. 
Dotilla myctirorden, Rtimpson, Proo. Ac. Nat. 8ci.  Philad. 1868, p. 98 : A. 0. 

Walker, Jonrn. Linn. Soa Zool. XX. p. 1 I 1 : Anrivilliug Znr Biologie amphibimher 
Dekepoden, p. 6, pl. i. flge. 1-13, pl. iii. 5g. 13, (Mitg. Qes. Wim. Upenla, 1898). 

Bcopinurra myctiroidee, Henderson, Trane. Linn. &., Zool., (8) V. 1893, p. 390. 

Oarapaoe about ae long w, or slightly longer than, b d ,  little 
sculpt.ared dorsally, though its antero-lrrteral parts are stadded-with 
vesicoloas granules. Front grooved : a groove runs parallel wit11 eilher 
lateral border, and a faint groove croeses either postero-lateral angle. 
The aide-walls anteriorly have t l ~ e  uawl " bnin-co~~voln t io~~  " sonlp- 
tnre. 

Orbite very oblique and very shallow, almost obsolete. 
The merne of the external maxillipeda is nearly twice as big as the 

i~chium and is finely granular; a single faint groove, most diatinot 
anteriorly, runs pnrallol with its outer border. 

Cltelipeds between tllree and fonr times the length of tho carapace, 
all tho joints long, slender, and uriarmed : fingora longer than llle palm, 
without my co~~~picnons  teeth. 

Legs long, but muclt shorter thau the chelipeds : the meropoditee 
strongly dilnted, m d  with a large " tympctnnm": the dactylus of the 
last p ~ i r  is longer than the propodite, but i l t  the other three pairs i t  is 
a little shorter than the propodite. 

011 either side of each of tho last fonr thoracic sternn is a h r g e  
ty mpanum. 

In the Indian Museum are 19 specimens from the d n d r m ~ n s  and 
11 from the Coromandel coat.  The campace is 10 millim. long. 
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Scofinera, De Hnnn, Fann. Japon. Crust., p. 24 (1836): Milne Edwarde, Ann. 
Sci. Nat., Zool., (8) XVIII. 1852, p. 153. 

Scopimera has the same deep " cubical " carapace and the same 
genernl facies aa Dolilla, but differs in the following cl~aracters :- 

Tho carapace is much broader than l o ~ ~ g  and h a ~  none of the 
curious sculpture, resembling brain convolutions, that is found, a t  atly 
rate on the sidewalls, in Dotilla : the external maxillipeds are uti- 
sculptured and their merns, though large, is smaller than their ischium : 
the abdomen of the mnle has a curious wasp-like form owing to t.he 
length and narrowness of its fifth segment, wlrich segment may even 
become elongate-linear by constriction ; it has no bristles either on the 
4th tergum or elsewhere: in the female the abdomen consists of 7 
separate segments. 

Dislribrrtion : Indo-Pacific shores, from Keraohi to Japan. 

Key to the Indian species of Scopimera. 

I. Chelipeda and legs with a reticulate or aubsqnamiform 

grannlation, the chelipeds in the male about twice the 
length of the carapaoe: most of the tympana on the 
legs are traversed by a longitndinfll ridge: fifth 
abdominal tergnm of male long and nerrow, but not 

................... linear.. ......................................... .,. 8. investigatoris. 
11. Chelipeda and legs finely and uniformly granular, the 

ohelipeds in the male nearer 3 times than twice the 
length of the carapace: the tympana not nubdivided 
by a fidge : the fifth abdominal tergnm of the male is 
long and linear ................................................ 9. erabricauda. 

According to B. Miiller, 8. globoao, De Hnen, is fonnd in Indian wnters. The 
form of the abdomen in this speciee is similar to that of 8. investigotorie, but the 
carapme is smooth, and the tympana of the legs are different. 

64. Scopimera investigatoria, n. ep. 

C~rapace much broader than long, decidedly pentagonal, without 
distinction of regions, smooth except anteriorly and late~ally where 
there aro nnmel-ous irregularly-scattered granules : the sidewalls and 
pterygoetomian refion8 finely granular. 

Orbite broad as in Oypoda, shallow, the upper border very oblique, 
t h e  lower border finely denticnlated and very prominent as in Qelaeimus. 

External maxillipeds with some obsoleece~it granulation. Chelipede 
a n d  leg8 finely granular i n  a somewllat reticulate or subsquamiform 
WRY. 
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Chelipeds about twice as long aa the carapace: t.ympanum on the 
inner surfnce of the Rrm large, that on the onter surface of the arm 
small: fingers about as long ae the palm, without eny enlarged 
teeth. 

First 3 paire of legs about tlie same length as the cbelipeda, the 
4th pnir shorter: the merns of all much dilated and wit11 large well- 
defined tympma, all of which, except only the one on the dorsal surf- 
oE the last pair, are longitudinally snbdivided by a fine ridge: the 
dactylus in the first 3 pairs is about the same length ae the propodite, 
but in the lnst pair is considerably longer. 

In  the mnle abdomen the first 2 segments are horizontal-linear, the 
3rd and 4th, though distinct, form a " buttertly " plate, the 5th is long 
and narrow and longitudinally grooved and gradually expands to meet 
the 6th, which is long and broad, while the 7th is transversely 
oval. 

In the female the abdomen is of the usual shape, but in ita broadest 
part is little more thnn half the breadth of the sternum. 

In the Indian Museum are 11 specimens, from Dien~ond Jslaud off 
C. Negnis in Burma. Tlie carapace of the largest mnle in  4.5 millim. 
long a r ~ d  7 millim. broad. 

65. Scopimera crabrieau:la, n. sp. 

Cnrapace snbpentagonal, the regions indistinctly indicated, the 
surface of the mid-dorsal region is symmetrically puckered or vesicu- 
lous ; the sidew~lls and pterygostomian regions granular. 

Orbits modri.ately broad and deep, the upper border oblique, tile 
lower border prominent and finely denticulate. 

External maxillipeds smooth : cl~elipeds and lega " frosted " under 
the lens. 

In  the m d e  the chelipeds are more then 24 times the  length of the 
carapace and are longer and mnch stouter than tlie lega : there is a large 
tympanum 0x1 the inner en~lace of the arm, irnd a very small one on the 
onter surface: the dactylns is a little shorter than tlie palm and has 
one large tooth. In  tlie female the chelipede ere shorter and not mnch 
atouter than tlie legs: the fingers are shorter than the pelm, and the 
dactylus has no large tooth. 

The meropodites of the lega are much dilated: all have tympana 
but these are not subdivided by any ridge: in the first 3 pairs of legs 
the dnctyli nre a little longer, in the fourth pair considerably longer, 
than the propodites. 

In  the male abdomen the first 2 segments are linear-horizontal and 
concealed, the 3rd and 4th form a triangular plate deeply grooved down 
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the  middle line, Ule 5th is long linear and grooved, the 6th a d  7th, 
though separate, together form a racket-head. 

In the female the abdomen is of no:mal ellape. 
In  the Indian Mnsenm are a male and female from Karaohi. The 

carapace of the male is 6.5 millim. loog and barely 10 millim. broad. 

TYMPANOMISRU~, de Man, Rsthbnn. 

Dioaippo, de Men, Journ. Linn. Boo., Zool., XXII. 1887-88, p. 137 (1888) : nm. 

prsocc. 
Tvnpm-, Bathban, froo. Biol. Boo., Wmhington, XI. 1897, p. 164. 

Carapace deep, quadrilateral, b~aader  than long, the regions not 
defined. Front narrow, deflexed : the orbits me trenches occupying the 
whole antelior border of the carapace between the front and the antero- 
lateral at~gles. 

Eyes, antennules, antennm and epistome as in Dotilt. Buccal 
cavern large, a little narrowed ~ n d  i,ounded anteriorly : the external 
maxillipeds completely close the buccal cavern, the anterior outer corner 
of the ischinm is marked off as a distinct facet aa in Dotilla and 
Swpin~era, tlie merns is much larger than the ischinm, the palp arises 
near  the antero-external angle of the merna, and the exognath is small 
a n d  linear. 

Chelipeds in both sexes stouter, and in the male longer, than the 
lep : fingers a little deflexed. 

Legs ra t l~er  compressed, the two middle pairs a little longer than 
t h e  first and last pair : there are ill-defined tympana on the meropodites. 

The abdomen in both sexes consista of separate segments, and in 
t h e  male is narrow. 

DistributMls : Japanese and h d ~ m a n  Sesa. 

The name Tympcnotnau is e moet nnfortanate one, ninca the "tympana," 
ampared with those of Dotilla and Scopirne*~, are ill-defined and inwmpiouous. 

66. Tympanocnerus orientalis (de Man). 

Di-s orientolu, de Man, Jonm. Linn. Boo. 2001. XXII. 1887-88, p. 138, 
pl. u. 5gn. 8-10. 

Carapace square-ant, the length about four-fifths of the greatest 
breadth, dot-sally nearly fiat with the lateral borders well defiped 
especially anteriorly, the surface a little lnmpy in places : a perfectly 
straight fine transverse ridge runs close to and perallel with the 
pear border. 

Front grooved dorsally, hardly e fonrth the breadth of the 
carapace. The outer angle of the lower border of the orbit fonns a 



872 A. Alcock-Carcicaologiurl Fnrrna of India. [No. 3, 

prominent tooth. The mema of the external mnxillipeds is grooved 
along the outer border. 

Chelipeds in the male nearly t l~ree times the length of the cnmpace : 
wrist elongate, somewhat cnboid, with a strong laterally-compressed 
lobe or tooth e t  its inner angle: palm rather high, botll bordets 
marginate and a second fiue ridge run8 close to and parallel with the 
lower border: fingers a little shorter than the palm, finely denti- 
culate. 

In the female the chelipeds are not twice the length of the cam- 
pace, the wrist is not elongate, though t.he tooth a t  its inner angle is 
present, and tile fingers are a little longer than the palm. 

The meropodites of the legs are slightly dilated, the dactyli are 
shorter than the propodites, and the carpopodites and propdites O F  the 
first two pairs are densely tomentose. 

The fifth abdominal tergum of the male, though not particularly 
elongate, is B little constricted a t  baee. 

In the Iudian Museum are 6 specimens from Mergui. The carapace 
of the largest is 4 millim. long and 5 millim. broad. 

Subfamily MACBOPRTHALMINB, Dana. 

CLI~TOSTOMA, De Hean restr. 

Clsistodoma (=  dilota neo pwil la)  De Haan, Faun. Japon. Crast. p. 28 : Milne 
Edwards, Ann. Soi. Nat., Zwl., (a) XYIII. 1852, p. 160. 

Carapace of no great depth, broader than long, ite aides slightly 
arched, its reaions ill-defined. 

Front of moderate breadth, more than a fourth the greatest breadth 
of the carapace, declivous : orbits well defined, of good depth, occupying 
all the rest of the anterior border of the carapace: eyestalks stout, eyes 
terminal. The antennules fold obliquely: the antennee are small and 
stand in the inner orbital hiatus. 

Epistome well defined, very short fore and aft, with a prominent 
lobe or tooth in the middle line projecting between tlle external 
maxillipeds. 

Buccal cavern squarish, but wit11 the sides a little arched, oom- 
pletely closed by the externel maxillipeds. These are lnrge, and have . the inner ~ n g l e  of the iscllium strongly produced, the merus as large as 
or larger than the ischinm, and t l ~ e  palp articulating a t  the antero- 
external angle of the merns : the carpus is ovate, but the two terminal 
joi~lta ere very shmt and slender: the exognath is in great part con- 
cealed. 

Chelipeds in tlle female shorter and slenderer than any of the legs, 
in form exactly like lhoae of the female of Qelaamus. 
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Of the legs the first two paira are the sl~orteet and alenderert, while 
tlre middle two paira nre muc11 the largest arid have very brand mere. 
podites. There are no " tjmpana." 

The abdomen of the female consists of 7 separate segments, and is 
Tery hoad.  

67. UlGtostoma rlotillifonne, n. sp. 

Carnpnce rrrtlier dep~~essed, slightly convex, smooth, with the 
regions ill-defined ; its lateral borders are slightly arched and nre finely 
semated anteriorly behind the mute, almost dentiform, antero-1JernI 
angles. Front between a third and a fourtl~ thegreatest bl.edbli of 
the cnmpace, concave in the middle line. Upper border of the orbit 
sinaoua, lower border prominent and finely serrated. 

Merns of the external maxillipeds larger than the ischinnl, 
wnlptnred (somemlrrrt ns in the Dotillas) with a sort of Y-shaped 
~ u l c u s  sbr t ing from the antelo-externnl angle. The pbrygostomian 
regioes also are sculptured with branching 01. convoluted grooves mncll 
s~ in the Dotillas. 

The second and tlrird pair of legs, which are much longer thnn the 
other two pair, are a little over 1: timee the length of the cnrapwe 
and have an almost foliaceone meropodite wit11 the anterior border 
finely serrulate and the posbrior border elegantly spinate : the sntel.ior 
border of the mrphs and propodite of the second and third pair of l e e  
i s  tomentose. 

A single egg-laden female is in the Indian Mneenm : i t  waa found 
at Karachi, R I I ~  its car-apam is 7 millim. long and 9 millim. broad. 

TSLODIPLAX, de Man. 

Tylodiplax, de Man, Zool. Jahrb., Eyrt. V I I I .  1894-95, p. 699 (1891). 

Carapace deepish, quite flat domidly, broader than long and broader 
behind than in front, the lateral bordem being posteriorly divergent 
altd having a dietinotly convex oarve, tlre regiolrs more or less defined. 

Front between a tLird and a foarth the greatest breadth of tlre 
oarapace, pot deflexed, giooved longitudinally. The orbits occupy the 
rest of the anterior border of the carapace, but as the oxtent of this 
border is a good deal less thau the greatest breadth of the carapace, and 
PB the fiont ia broed, the orbita have trot the same elor~gate form ns they 
11ave in moat species of Macrophtiralmue, thougl~ otherwise similar. 
Antennules and antennse m in Atmophthalmw. Eyes mall,  not termilral 
o l b  ths eyeetalks. 
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Thb epistome would be Ifnear, +ere i t  not kor s septum-like fold or 
hbe* that projects s t~angly between the meropdites of the external 
maxillipeds: owing to this fold the anterior edge of the buccal carelm 
h- a bilobed appearawe. The externni maxillipeds completely close 
the buccal cavern : their melms is a t  least ns long se and decidedly 
broader than their iachinm : the flagellum, which is slender, is n~.ticulrr- 
ted near, bat not at, the antela-exterml angle of the merns: the 
exognath is not mnch concealed, thong11 not completely exposed. 

Tlie chelipeds in tlle adult mnle are unknown : in tlle young rnale 
. tliey are equal and are shorter and slenderer tltan tlle l e g ,  except 

p e r h ~ p s  the vary small 4th pair. 
Tlle legs have somewhat tlie same rolatio~~s as i u  Macrophthalnirie- 

i.e., the first and last pain are mnch t l ~ e  shorter and the two middle 
pairs are much the longer and stoutel*. 

The abtlomen in  the female is uuknown : in the male it is nnrrom, 
and consists of 5 separate joints, the 3rd 4th and 5th segments being 
fused, but witl~out obliteration of sutures. 

I t  seems to me of very doubtful utility to separnte this form f ~ a m  
Puraclietostoma, de Man, or either of them from Clwtostoma, De HIULII 
(as restricted hy de Man). 

68. Tylodiplnx i ~ d i c ~ r ,  n. sp. 

TWO young males from Karachi are in the Indinn Muaeum : their ol~elipeda nn, 

rtill of the female Mmrophthalmuo type, so that it is impnible to give a complete 
diagllosie of the apeoiw. 

Carnpaoe more or less hairy, finely puoctate, ita length less than 
two- thirds its greatest breadth wliich, owing to tlle strong divergence, 
from before baokwards, of the lateral borders, is posterior; its antem- 
lateral angle is an obtnee angle. The gastric region is definecl by a 
pe~fectly c h u l a r  line. 

~ r o n t  square-cut, laminar, but not projecting beyond the inner 
angles of the orbits, from which i t  is separated by a groove : tlle front 
is c-oncave in the middle line. 

T l ~ e  pigment of the eyes is s~nall  in amount, and is placed some 
distance bel~ind the e ~ ~ d  of the eyestnlks. 

The merua of the external maxillipeds is longer and mnch broader 
than t l ~ e  iscl~ium, and hns ita antero-external angle considerably dilated, 
and its surface somewhat granular. 

The chelipeds of t l ~ e  immature male, and the legs, are hairy, mnch 
in Xctcrophlhalntus depressus, tlle haire on the posterior border of 

the merns of the 211d pair of legs and on t l ~ e  dorsal surface of carpus 
and propodite of the 2nd and 3rd pair of legs being parflonlarly 
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thick&. Tile length of the longest (second) pair of legs is 2Q times 
that of the carapace, that of the last pair of leg6 is very little more than 
that oE the carapace. 

Two young males from Karaohi: the carapw 6.5 millim. long and 
11 millim. broad. 

HamophthaZmcce, Lahille,  in Cnvier R*e An. (ed. 2) Vol. IT. p. 44 (1829) : 
De Hsan, Faun. Japon. Cruet. p. 26 : Milne Bdwarde, Hiet. Net. Cruet. 11.83, and 
Ann. Baj Net., 2001. (3) XVIII. 1863, p. 166: Dane, U. 8. Expl. Exp., C m t .  pt. I. 
p. 812: Miem, Challenger Bnrchyare, p. 248. 

Campace depressed, quadrilateral, broader than (sometimes more 
than twice as broad aa) long : the regions are well defined, the cervical 
and branchial grooves being characteristically conspicuous both on the 
domum of the carapace, and on the lateral border where they cut on& 
two prominent teeth or lobes. 

Front deflexed, narrow, often a narrow lobe aa in Qelaebmw: ih 
free edge never approaches tlre epistome. The orbits we narrow 
trenches occupying the whole anterior border of the oarapace between 
the front and the antero-1nte1.sl angles : eyestalk8 nsually very long and 
slender, aa in Qe2asimus. The autennular flagella, which are rather 
small, fold transversely beneath, bnt are not concealed by, the front. 
The antennm stand n t  the inner angle of the orbit : the basal joint &J 

short, and the flagellum is of good length. 
Epistome very slrort fore and nft, almost linear, but well delimited 

from the palate. Buccal cavern somewhat arched anteriorly. The 
extermel maxillipeds have a broad foliaceous ischium and merns (the 
latter about half the length of the former) and a coarse flagellnm 
mticnlt~ting with the antero-external angle of the merns : tl~ongh the 
iachiurn and merns may not quite meet across the middle of the buccal 
avern ,  the narrow interval that may exist between them is largely 
filled by the flagella, so that tlie nnderlying parts are concealed. 

The chelipeds differ greatly in the sexes : in t l~e  female they are 
equal, and are shorter and ~lenderer than any of the lega exoept, 
perhaps, the sl~ort and weak last pair : in the adult male they are equal 
or subequal, and are longer and stouter than any oE the legs except, 
perhaps, the particularly large and stout penultimate pair: in both 
s e r a  the fingem are curionsly deflexed and bent or onrved inwade 
distally. 

Of the legs, the first and last pairs are usually singularly short and 
*lender compared with the second and third pairs: the third pair are 
t h e  longest and stontest, being nearly or quite as large as the cheli-, 
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and the fourth (hat) pair mnoh the shortest and weakeat of all, TL. 
dactylue in all is broad, etont, and Iahmlly compressed. 

The abdomen in both sexes consists of 7 sepaate segments, rrad i a  
the male ie nanvwer st barn tllan the breadth of the aternurn. 

Ky to the Iiidian species of Macroplithalmus. 

I. Canpeoe mnoh broader than long, i b  nidea are distinotly 
eonvergept pateriorly and the antaro-laterel ~ g l a  mmb 
and epinifarm : h n t  narmw :- 

1. The eyaatalks projeot M M ~ Y  half their h g t h  beyond 
the antem-lateral angles of the carapnoe .................. II. F m a w i .  

2. The eyestalks project slightly beyond tlle antero-lateral 
anglea of the oarapaoe : the true f la t  tooth of the 
I a ~ l  border of the carapace belo~lgs to the npper 
border of the orbit, m d  the antsro-laternl angle of the 
carapace is formed by the true aecond tooth ............ M. etclcahrr. 

3. The eyestalks do not project beyond the ar~tero-lateral 
angles of the o a r o p e  :- 

i. Some of the borders of some of the leg joints 
are donticulate or npiny ................................. Y. pectinipes. 

ii. Legs smooth, excepb for a emall nnbterminal 
dentiole on the antelcior border of the meropo- 
ditea ...................................................... M. con~vnrs. 

11. Campeoe broader thnn long, itn mden are parallel :- 
1. The tooth a t  the antero-letera1 angle of the o&rapoe 

in trnncate and ~qnsre-out : front about an eighth the 
greatest breadth of the carapaoe : inner surface of the 
palm of the male smooth ..................................... M. dedepressw. 

2. Front nbont a fourth the greateat breadth of the 
Mrspnoe: inner snrfaoe of the palm of the male 
armed with a spine .............................................. M. erato. 

111. Csrapaoe broader than long, its eider divergent posteriorly : 
two nearly parallel, obliquely longitudinal, finely beaded 
linen on the poeterior pnrt of eaoh epibranohial region ....... M. tomntosus. 

Beeidea the fore-named, the four following npeaiea, of wbial~ I hnw not &en 
epeoimmn, are said to occnr in Indiin Sen0 :- 

(I) M. Z.sirnplicipes, Qohrin, Mag. de Zool. 11.1888, pl. xxiv. fig. 1 : i t  nppeam b 
differ from M. pectinips in having no pinen or dentiolen on the leg-join&. 

(8) M, carinimanus, Milne Edwardn, Hint. Nat. Cruet. 11. 65, and Ann. 84. 
Nat. 2001. (8) XVIII. 1852, p. 168: it appears to differ from M. crmceeua only. in 
baring a lrpine on the inner sudaoe of the palm of the male chelipd. 

(3) M. p a e i . ,  Dana, U. 8. Expl. Exp., C r e t .  pt. I. p. 814, pi. xix. fig. 4: i t  
appem to differ from dl.  erato only in not having a spine on the inner nor(roe of 
the pnlm of the mnle oheliped. 

M. bicarinntus, Heller, Novare Crust. p. 86, pl. iv. fig. 2, wbioh I am unable 
from the denoriptione to distingainh from M. paeificus. 
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69. Aiaorophthoknta Verreuuxi, Edw. 

Maorophthalmue Vmeawi,  Milne Edwards, Ann. Boi. Nat., Zool., (a) IX. 1848, 
p. 868, and XVIII. 1858, p. 155, pl. iv. 5g. 25: Hem, Archio f .  Nat. XXXI. 1866, i. 
-@. 1% 171: de Zen, Notem Leyden Mae. 11. 1880, p. 184: Heswell, Cat. Aaetral. 
omst. p. 89. 

Carapace finely granular on the branchiel regions, ibs length about 
,two-third8 itna greatest breedth, its sides slightly convergent posteriorly 
i n d  cut ~ t e r i o r l y  i n t o  3 teeth, the fimt of which is the antero-lateral 
mgle. 

Front only very moderately deflexed, it% least breadth (between 
afbe eyesbalks) ia about a fifth the greatest breadth of the calspace, very 
-obeaurely bilobed. 

Orbite obliqne, sinnous, their borders microscopically beaded. The 
. w k  &at nearly hlf their length b e y d  the antero-Zuteral angles of 
tL wrapcxoe. 

The external maxillipeds, when the flagella are folded, completely 
m ~ h d e  6he baoual cavern : the suture between the merna and ischiurn is 
oblique. 

The lege are darkly variegated or incompletely banded, and are 
unarmed except for a subterminal spine on the anterior border of the 

- m p o d i t e s  of the first 8 pairs. 
The chelipeds in the young male alw not ae long as, thong11 more 

maseive than, the 2nd nnd 3rd pairs of legs. 
In  the Indinn Mumnm are 4 specimens, more or less damaged, 

' h m  the Andamnns a t~d  Mergni (" Investigator " collection). The 
.largest male (which wanta the chelipeds) has a mmpace 9 millim. long 
a d  .I4 millim. broad. 

70. Ilkrcqlthalmru, peetinip, Qu&. 

MaarophthaZmuu peetinipen, Gnirin, Voy. Favorite, p. 167, pl. 49 (1839), and Mag. 
de Zool. 11. 1839, Cmat. (01. VII.) pl. xxiii (1938) : Milne Edwnrde, Ann. Soi. Nat., 
Zool., (8) XVIII. 1863, p. 168 : Hendemon, Trana. Lion. Boo., Zoo]., (8) V. 1898, 
p. 889 : OrtmaoP, Zool. Jahrb., Byst., X. 1897-98, p. 840. 

Carapece stndded with large conspicuous pearly granules, its 
length in the adult male is about six-elevenths of its greatest breadth 
rt the level d the second tooth of the lateral border : the lateral borders 
IWO slightly but diatiuotly convergent posteriorly where they are beaded 
or denticulate, nnteriorly tlrey are cnt into three acute teeth the laaC of 
which is minnte, the first beiug the outer orbital angle. 

The front, mewured a t  ita narrowest part between the eyestslks, is 
*ely a eixteentl~ the  greatest breedth of the carapace : its free edge is 
djotipptly hilabed. Orbita sinnous, a little oblique ; their upper border 
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elegantly denticulate, the lower border uneveely crennlate. Eyeatelks 
slender and curved : the eye does not reach to the end of the orbitel 
trench. 

When their 5 g e l l a  are folded the external maxillipeds aompletely 
occlude the buccal mvern : the suture between the ischiurn and m e m  
is hardly a t  all oblique. 

In the adult male the chelipeds are from 29 to 3 times the length 
of the carapace and longer than any of the legs exoept the 3rd (penulti- 
mate) pair: except t l ~ e  hand, their joints are not more massive than 
those of the 2nd and 3rd pair of legs. The arm is trigonal, ite inner 
border being prominent and rising into a crest, on the most oonvex part 
of which is a short horny plate, called by de Man the " musical ridge " : 
this border of the arm, as also the inner border and angle of the m i a t  
and the extreme proximal end of the upper border of the palm, is sefiated. 
The palm is nearly as long ae the arm and ia perfectly smooth and 
unscnlptnred, it has a tuf t  of hair fit its extreme distal end, continuous 
with a thick fringe of hair along the upper border OF the deatylns : the 
dactylus is abont two-thirds the greaiest length of the palm and hea a 
molarifom tooth a t  its basal end, but there is no such tooth on the 
immobile finger: the fingers meet only a t  the distal inbent end. 

I n  the female and young male the chelipeds are short and slender, 
a good deal fringed with hair, but unrtculptu~~ed, and the fingera are 
longer thsu the palm. 

In  both sexes the legs are alike, the 2ud nnd 3rd paira being 
remarkably long and strong and the 1st and 4th (last) pairs being short 
and comparstively slender. Tlle 3rd pair, which are the longest of all, 
are from 2f to nearly 3 times the length of the carapace, the &h pair 
aro only abont l j  times the length of !,he carapace. In  all but the last 
pair the meropodites onrpopodites and propodites are scabrous, the  
anterior border of all these joiltta and the distal end of the posterior 
border of the meropodites being serrated: in the third pnir only the  
posterior border of the propodite is very strongly serrated. 

In  tile Indian Museum 7 specimens from K a m h i  and one from 
Orissa. In  a large male specimeli the carnpace is 35 millim. long and 
62 millim. broad. 

Tho great changes that occur in the cllelipeds during the growth 
of the male indicate that caution is neoewary in baaing speoifio diatirur- 
tione on the form of these organa in this genus. 

71. Mamophthalmus c o n t ' w ,  Stimpson. 

Macrophthalmus conveaue, Btimpson, Prw. Ao. Nat. Soi. Philad. 1868, p. 97: 
uisjrs, Ann. Hag. h'at. Hirt. (5) V. 1880, p. 807 : IIaswell, Cat. Anstral. Crust. p. 89 r 



de Man, Amhiv f. Natargea LIII. 1887, i. p. 864, pl. xv. fig. 4: Ortmann, 2001. 
Jlrhrb., Syetn, VII. 1898-94, p. 746 and X. 1897-98, pp. 342,844. 

dfaerophthalmw inerrrie, A,. Milne Edwarde, Ann. 800. Ent. France, (4) VII. 
1867, p.286, and Nonv. Arohiv, dn Mne. 1X. 1873, p. 277, pl. xii. fig. 5 (aprd de Man). 

, Carapace smooth, becoming finely granular near the lateral margins, 
its length in the male is Iialf, in the female dwidedly more tbali half, 
ib greatest breadth : ou either branchial region, behind the branchial 
groove, are two gra~inlar eminences, one behind the other: 3 teeth 
arranged ns in Y. p t i n i p s  a t  the a n h i o r  end of the poste~iorly- 
convergent lateral bordels, the first (outer orbitnl angle) being the most 
prominent and much the largest, the t;hird minute. 

Front, in i ts  narromeet part betweell tire ejestalks, about one- 
the  greatest breedth of the carapace, its free edge obscurely 

hilobed. Orbits considerably obliqne, t.he upper border microacopi~lly 
beaded, the lower border finely and elegantly serrate. The eyestalks are 
elender and curved, and the eyes reach to the end of the ol.bita1 trench. 

The sntnre between tlie ischinm and merns of the external m-illi- 
peds is decidedly oblique, and tliere is a distinct gap between theae 
appendages even when their flagellum ie folded. 

The chelipeds have the same general proportions as iu M. ppec&inipes : 

all the borders of the arm are granular OF denticnlate, but them is no 
mnei-1 ridge " on the inner border : a bunch of spinules a t  tile inller 

angle of the wrist: both borders of the palm, but particularly the lower 
border, are finely granular, and a fine raised graliular line runs along 
the  outer surface of the palm parallel with the lower border : the inner 
surface of the palm, like tllat of the fingers, is h a i ~ y ,  bnt quite smooth 
and m e d  beneath the hair: there is a smaU molarifom tooth a t  tile 
bsse of the dactylus, and a larger olle having a forward slant on the 
immobile finger. 

The l e e  hare the same general proportions se in M. p t i n i p ,  but 
they are quite smooth and unarmed, except for s small ~ ~ b t e ~ i ~ ~ l  
epine on the anterior border of the meropodites of the 2nd and 31d psir. 

I n  the Indian Museum are 5 specimens from the Andamme. The 
of the largest specimen ia 10.5 millim. long and 21.5 millim. 

broad. 

72. M~cpopMhahatn~us sulctrltrs, Edw. 
Ma~crphthcJmus crukotue, Milne Edmrde, Ann. 8ci. Nat. 2001. (8) XVIII. 1852, 

p. 1s: Odmann, Zool. Jel~rb. Byet. X. 1897-98, pp. 844, 846 (nec synon.). 

Carapace free of granules i l l  the female, studded with minute 
w n l e e  in the male, ite lengtli-iu the lnale only uboot t l ~ r e e - e i ~ h t h ~ ,  in 
the female nearly half, its greatest bredth.  On the branchis1 wioi, 



h h i a d  the bmchial groove, are, in both sexes, t b o 9  gsrdsr e r n h a m ,  
one behind the other, the laat being on the posterior border. Tbe 
lateral borde1.s are conve~gent: their true $rat tooth, which in other 
apeoiee ia a t  once the antero-lateral angle of the carapace ant? the ontsr 

.nag16 of the orbit, appeam in t h b  apeoies'b belong to the upper border 

.of the orbit, so that the mtero-lateral angle d the -pace is fonned by 
the much larger second tooth which also is the apparent onter orbifd angle. 

The leaat b d t l ~  of the frout, between the eyestalka, ia a h t  on 
-eighth the greatest hreadth of the carapsoe: ita free edge is wry 
~ o h n r e l y  bilobed. 

Orbite sinnone and oblique: the upper border mimcopically 
beaded and furnished near its onter end with n eharp recurred tooth, 
whiah is really the outer orbital angle, though the apparent angle ia tbe 
much larger tooth of the lateral border of the carapace: the lower 
orbital border is Bnely denticnlated in ita inner two-thirde, bnb is 
broken and indistinct beyond this. Eyeatalks long, alender, cmved: 
-the eyes reach not only beyond t l ~ e  true limits of the orbit., but alao 
beyond the antem-lateral angle of the carapace. 

The external maxillipede do not quite meet aoross the bnoaal 
-.oav'ein : the sntnre between 611e ischiurn and merun is deoidedly oblique. 

'The legs and chelipede have the eame gexteml propoltione as in 
M, pectia+, but the lega are unarmed. 

In  the male ohelipeda the anterior border of the arm is hairy and 
strongly denticnlated, but there is no " mnsiosl ridge : the inner angle 
.of the wrist and the proximal part of tbe upper border of 6 h  palm are 
rleo dentioulated. Oil the o a k  surface of the palm there is a crest 
'ranning olom to, and parallel with, the lower border; and on the inwr 
.eurface of the palm, near the middle line, is a longitudinal row af 
denticlea the first one of which ia coneiderably enlarged : the wdatm 
above this ridge, aa elao the inner anrface of the fingers, ia dsneely 
hriyp. The daotylae is not nearly two-thirds the length of ' the palm : 
the immobile finger, but not the dwtylus, has a strong molariforxu foath 
at ita b s d  end. 

. In the female the ahelipeds are short bnd weak as nanal, and &be 
hand is quite smooth and ha8 the bordera-but specially the lower 
border - thin and sharp. 

In the Indian Mnsenm are e male a d  a female from the Andamans : 
the oarape of the male ie 9 millirn. long and 24 millim. bPPed. 

73. MacrqpUhahus d e p r ~ ,  Riipp. 
M a c r ~ h t h d m w  d ~ o t m u ,  Bappell, 24 Krabben Both. Meor. p. ID, pl. ir. 5g. 8, 

pl. vi. .@. 18 : Whw Edrrards, gist. Nst. Cr& 11.66,tmd.Aam 89L W& -1. (8) 
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XVIII. 1868, p. W: EaHu, BB. At. Wien, XLIII. 1861, i. p 888: de Men,  "Pi- 
Leyden Mnr. 111. 1881, p. =, and Amhiv t. Natnrgea. LIII. 1887, i. pl. xv. @. 8, and 
Jonrn. Linn. 800.. Zool., XXII. 1887-88, p. 124, and Zwl. Jallrb., Syet. VIII. 
189C95, p. 578: J. B. Henderson, Trans. Linn. Soo., Zool., (a) V. 1893, p. 389: 
Ortmann, 2001. Jahrb., Syet. VII. 1893-94, p. 7% (P)  and X. 1897-98, pp. 841, 3B. 

Afacrophthdlmus aflnis, Gne'rin, Mag. de Zool. 11. 1888, pl. xxiv. flg. 2 : Dfiltle 
Edrrsrde, Ann. 80;. Nat. (8) XVIII. 1862, p. 168: H ~ w d i ,  c&. Anrtrsl. Cmnet. 
p. 88 (a@ Ortmma). 

Carapace studded with mirinte granules not always plainly visil~le 
'to the nal;ed eye, its length in the male about two-thirds of its b~.endlh. 
The lateral borders are parallel and the antero-lntetal angle is rather a 
sqaare-cut lobe than a tooth. On the epibranchial regions, bel~ind the 
birrnchial groove, are two n e ~ r l y  palallel obliqueiy-longitudit~nl finely- 
granular lines, the inner of which is Eaiut. 

Front, a t  its nnrromest pcrrt, about an eighth the bt-eadtll of the 
carapace, longitudinally grooved, but its free edge is striiigllt and not 
bilobed. 

01-bits little sinuous and little obliqne, their npper border rnic1.o- 
ecopically, their lowel. border fi~iely and evenly denticnlate. Ityeatalks 
slender, hardly curved, the eyes reacli almost to the end oE tlie orbital 
trenches. 

When the flagella are folded there is not much space between the 
external maxillipeds : the suture between the ischiurn and meras of 
these apperldages is hardly oblique. 

I n  the mate th0 clielipeds and legs have much tl10 sanie genernl 
proportions ae in M. pt inipes ,  but they are unal-med, except for a amalt 
subterminal dstlticle on the anterior border of the meropadites of the 
first three pairs of legs : on the otller hand the inner surface of the 
joinbe of tlie chelipede, and the npper sni-face of the leg-joints (especially 
oE the meropodites) nre delrsely hairy. The aactylns is more than two- 
thirds the lengtlt of the palm, which is smooth and nwcnlptnred : there 
ie a molarifomn tooth near the bas:rl end OF the dactylus, nnd a similar, 
but less distinct and more oblique, toot11 011 tlie immobile finger. 

In  the Indian Museum are 2 males from Mergni, besides seeel-a1 
specimens from Aden. The calnpnce of the largest specimen is 14 
millim. long ~ n d  22 millirn. broad. 

7 8  Macrophthalmue erato, de Man. 
MwmphtMmus stab, de Man, Journ. Linn. Sw., Zool., XXII. W - 8 8 ,  p. 186,. 

pL di i .  IIga 12.- and k l .  Jahrb 8yst.. VIII. 1W.96, p. 579. 

CarawqeadriltrteraE, nut granular to Che naked eye, its length 
about t w t h i d e  Of ik b d t h ,  the oervioal. groove plain, but the 
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bnmchial groove faint: the seoond tooth of the lateral border is a little 
.more prominent than the fit~lt. Front about two-ninth the breadfl of 
the carapace, square cut, l~n~i lnd inn l ly  grooved, but not biloM. 
Orbita slightly sinuone, hardly ol~liqne : eyestalks little curved, stoutish, 
not quite reaching end of orbit. In the male the lower border of the 
orbit is peculiar : i t  ia finely denticnlate a t  its internal extremity and 
11- a small lobule a t  its outer angle, and in between theee i t  baa the 
form of a prominent deflexed somewhat triangular lobe. In the female 
the lower border of the orbit ia finely crenulate throughout. The.  
external maxillipeds do not quite meet ncross the buccal carem, and 
the suture between their isohinm and merus is a little oblique. 

All three borders of the arm ere serrated, end the iuner angle of 
t l ~ e  wrist and npper border of the arm are very finely deuticulated. 
There is a strong mnsical crest" obliquely parnllel with the inner 
border of the-arm and in the middle third o f  that border. Palm longer 
than the arm, ita inner surface is hairy and carries a spine nenr the 
carpal end about midwrry between the npper nnd lower bordom The 
finger8 are considerably less than two-thirds the length of tbe palm: 
there is a molariform tooth a t  the Lase of the dnctylus and a larger 
slanting one on tile immobile finger. 

, The upper surface of the legs, especially in the case of the third 
pair, is hairy. 

In the Indian Museum are 4 specimens from Mergui end Akynb : 
the caiapnce of the largeet specimen is 10 millim. long and I4 millim. 
broad. 

75. Macrophtlialaus tomentosue, Eyd. and Soul. 

Mamophthalmus tonrentoars, Eydoax end h l e j e t ,  Zool. Voy. Bonita, I. 
p. Z48, pl. iii, fig. 8, (1841): Milne Edward8, Ann. Soi. Net., Zool., (8) XVIII. 1852, 
p. 169 : A. Milne Edwards, Noov. Arohiv. dn Mae. IX. 1678, p. 2'79 : de Man, Jonrn. 
Linn. Bw., Zool., XXII. 1887-88, p. 122. 

Carapace studded with very fine granules : its length is about two- 
thi~sds ita greatest breadth, wltich is behind the middle of the laferal 
bmder, the lateral bwtlers being decidedly divergent posteriorly. 0 1 1  either 
epibranchial region, behind the branchial groove, are two finely beaded 
obliquely-longitudinal lines. The first two teeth of the lateral borders 
are square-cut. 

Front, in its . narrowest part, about one-eleventh the greatest 
breadtli of the carapace ; though longitudinally grooved it is not bilobed. 

Orbita hardly sinuous, not oblique ; their npper border micmcopi- 
cally beaded, their lower border finely mnulate.  The eyestelka are 
hardly curved, and the eyea do uot reach to the end of the orbite. 
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The chelipede and  leg^ have the same general proportions as in 
JI. pedinip8, but are shorter. Chelipeds nuarmed and unaaulptnred, 
except for aome apinnles along the inner angle of the wrist and some 
dentiolea along the proximal part of the upper border of the palm : 
in the distal half of the inner border of the arm is a ehort uptanding 
horny " mueiaal creet " : the bordere of the arm and the inner border 
of the fingera are hairy. The daatylus hae a small molarIform bo th  
near the bsse, and the immobile finger haa a muoh larger one. 

The l e v  a m  unarmed, except for a small subterminal denticle on 
the anterior border of the meropoditea of the first 3 paire : the upper 
snrfaaes of their jointa are more or less hairy. 

In  the Indian Mueenm is a eingle speoimen from Mergni: itr 
oampaoe is 23 millim. long and 84 millim. broad. 

Family MIOTYRIDdF, Dana. 

Aficbyn'n, Latdille, Qen. Omnt. et Inr. p. 40 11806), and in Onvier w e  Animal, 
111. p. 21 : Dewurent, Oonsid. Qen. Oruat. p. 116, and Diot. 801. Nst. XXVXII. 
1828, p. 1 6  : De Haan, Faun. Japon. Omt .  p. SlL r Milne Edwardn, Hint. Nat. 
Chat. 11. 86, and in Onvier a g u e  An., Cmnt. p. 67, and Ann. Boi. Nat., Zool., 
(3) XVIII. 1862, p. I54 r Miern, Challenger Braohynrq p. 878. 

Carapace elongate globoee, oral but trnnoated poeteiiorly by the 
ehort and perEectly straight poeterior border, the oervioal and cwrdio- 
bmnchial grooves well developed and making t l ~ e  regions very dietinot 
and convex, bhe posterior border fringed with bristles, s~ in also the 
apposed very prominent edge of the first abdominal brgum. 

Tile aflerent branchial orifice is a singnlar valvular reams, formed 
tiomlly by a semioimnlar notch in the margin of the oarupace, and 
ventrally by a cnriona cnp-shaped dilatation of the b ~ s e  of the epipodite 
of the external maxillipeds. 

Front a narrow deflexed lobe ae in Ocypoda. Orbite represented 
by a small poet-ocular epine, the eyee, which are borne on shortiah 
stalks, being qnite nnwncealed. 

Antenunlea ae in Oypodu, the baeal joint being large and exposed, 
while the flagellum ie rndimentrrry nnd concealed beneath the front. 
Autennm ~ m s l l  but well formed, standing in the n~nnl  poeition. 

Epistome short loxen~e-shaped- Buccal cavity enorrnonrr, somewhat 
ovnl in outline. External maxillipeds very Inrue and folilroeous, with 
a hemispherioal bulge causing them to fnce ae mnoh laterally 
ventrally : their gwater part is formed by the isohium, the inner margin 
of whiah is hairy, eepeoially a t  base : the merar, is very maoh emallor 
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than the i~ohinm and cnmim the cohtee h a i y  fla&dlam at ita Bhtero- 
ejtfcrtikl kngle the enognnth is emnll, elender, and +eq inocrrmpioaw. 

. -  .Chdipeds mderateiy long and rather elender, etonter and a little 
eh6itar. thnn the lega; their f i ~ e a t  motion is in a V-1 plane: the  
wrl  J is n mther elangate trigond obaonfal joint. 

tegs eomewhat aampased  : the Bmt p i r  a m  the lbngedt nnd the 
n'thm deare'ane slightly in length in pterior aoeces8ion. 

The abdomen in both sexes is of s broad trunomte-om1 shape, ' the  
mgmenb from' the 2nd to the 6th ~radnal ly  inotedng in leogth but 
the 7th  being n m w  : i n  both sexea the abdometl ie tddw with hairs. 

Distribtctiot~ : Indo-Psciflc from China and hn&lh  to t,lle 
Andsmetre. 

I n  habits the ~peciea of Mictyr3s renemble the Ooypodes, Gelmimi 
m d  Dotillm. 

MicQ,.is lmgicqms, ~ a t d l i  Glen; UmeD. et Ine. p. 41 (1806): Damarest, 
C Q ~ .  Qon,~Cruat. p 115, pl. xi. fig. 4, and Dict. Soi. Nnt. XXVIII. p 898: (tdrin, 
jm. POgne An. Crust. pl. iv. fig. 4:  Milne E d d e ,  IIist. Nat. Croat, 11. 87, and 
in Onvier Rbgne An. Crot. p!. xviii. fig. 0, nnd Ann. 8oi. Nab, l;ool., (3) XPIII. 
usa, p. 161: Dana, U. 8. Expl. Exp. Crust. pt. I. p. 380 : Stimpran, h. Ao. Kat. 
m. philad. 1868, p. 99 : Here. Archiv f. Nat. XXXI. 1866, p 1U : Beller, P m  
crust .  p. 10 : A, Milne Edwards, Noav. Archiv. dn Mas. IX. 1875, p. 276 : Tonetti. 
MWnt.6 (Ih.bet. p. 186, pi. XI. 116. 5, h - c  r Nnwk, zeib. W i a  k l .  XXXIV. 1880. 
p. 88, PI. 1. flgr 6.1 (pstrio teeth) : Earwell, Oat. Amtrnl. Crust. p. 118: M b r e ,  
if. H. 8. Alert, pp. 184, 348, and Cllnllenger Brnohyurq p. 878 I de Ynn, Ambiv f. 
Natnrgss. Gl iJ .  1887, i. p. US, and Notee Lejden Mae. XII. 1800, p. 88 I Hesdenol~, 
Trnna 1,inn. Soo., Zool., (2) TT. 1893, p. 800 : Aurivilliur, Znr Biol. bmphib, Dekap. 
p. 38, pl. iii. flgs. 10-1 1 l Mitg. K. Qee. Wise. Upealn, 1893) : Ortmann, 2001. Jal~rb. 
8yst. VII. 1898.94, p. 748, and in Semon's Forschnngr. Crwt. p. 68 (Jem. Denb. 
VIII) : Btead, Zoologtat, (4) 11. 1898, p. 807 : Nobili, Ann. Mnr. Qenov. (1) XX. 
lseb, p: *a. 

Ca~npace smooth, the region8 moderately convex and dividisg the 
dorsal snrfnce into four lobes : edge of front broadly triangalar : 2inaa 
aaornurka very distinct. 

Chelipeds a little over If times the length of the carapce : A 
strong uyine a t  the in!~er rrngle of the ischinm (sometimes absent in t.he 
female) : nsnally some upinples along the diutal part of the lower 
border of the amn : wrist witlr the upper border of the outer enrf~ob 
merginrte, m d  with A tooth near. the middle of the dietel border of the 
inner surface : pnlm much shorter than the wrist and pot mu011 mom 
tban half the length of the fingers; the upper and lower borders of i t .  
ooter surface are marginate, and the middle of its o n t e r ' m r f m  ie 
tmvereed by two divergent ridges wbicb are contipaed d o n g  tbe 



hgm : fingene elendw urd tapering, in tbe mole tl~ere u an enlarged 
tooth near the bme of the dactylas. 

The lev, like the cbligeds, era rough nuder the boo: the edgea 
of their propodites and dactyli are finely plumed t none of tbir jeiiCs 
are dilated: tbe 6rat pair, which are elightly the longeet, are about 
I f  tirnee the length of $he ~arapaae. 

10 &ti b d b  M w n m  ace 5 epeaimenr from the A e d e m ~ o  and 
a ~FO= h e  ~iookrs.  

Family HYMENOSOMID~, Ottm. 

Key to the Indian Genera or 8irb-gsrrm. 
I F m t  supioornrly $ri&nteta r tb e z t m d  medllipeda 

do qr& meet u w e u  t& b.sssl owem mad their 
exognath in not hiddm in itr proximal p & h  : eholipsdr 
mnoh more maashe than tiw legs ... ... ... ... Euuuu~cus. 

11. Front broadly triangular, or trancated : the ezbrnel 
m&ilipds mplete ly  olow the b a a 1  cavern and their 
e w  b aompletely hidden :- 
1. The l&mnharl.r reptnm is rr prominent plate : 

ohelipsdr in the male mwh more m d v e  than the 
legs ... ... ... ... ... ... ... E ~ ~ E N A .  

a. The interantennnlar septum is s mere ridge ; 
ohelipedr is both m w  &usde.r, not stontar than 
the lega ... ... ... ... ... ... ... T ~ r c i o r o r ~ ~ x .  

E ~ ~ E B I A ,  Edw. 

Sknwjlp, Jl&ci&dwwrrk W. Not. h u t .  11. 88, n d  Am. SOL Hat., h l . ,  
(8) XX. 18.68, p. 828 : Dana U. 8. Bxpl. Eq. Crust. pt. I. p. 978 : A Milee E d w a ,  
Noav. Amhiv. da Mas. IX. 1678, p. 821. 

csnpaoe k t  daeally, thin aad almost fawllsr, t r i a n p h  or esb- 
cirvular, its edges are umaUy turued up to form a thin oironmssrjbiag 
ridge and are without m y  teeth. Front broadly triangnlar, or mnrs- 
times trmcated. There are no orbita and the eyes, bhoqijh tbey m y  
be bidden beneath the frou t, are exposed and noa-retawtile : a small 
post-mler  tooth msy be present or not. The antennulee fold b e n d  
the front and are pet vimble from above when felded : the ietgunten- 
nalar eeptnm ia a prominent plate. Antenna1 peduncle elender, the 
&agellam of no great length. 

Epiebao W a d  a d  m m a r b M ~  long fore and akc Bwcal 
ww q w ;  tbe e~ternrrl mu&pde, rbioh wmpidely dsse it, 
w e  tb aracps ah& w I q e  ar the M u m ,  fke pa+ ~ t i o a l a h i o g  liot 

f p p l  f)g b a s b n w l  mgle of the m e m o ,  and tho .iaga&h 
de4w au4 oaaded.  
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Chelipeds in the mde subequal, maesive, eepeoially aa t o  the palm. 
Lege long snd elender. 

The abdomen of the male does not quite fill all the space between 
the lsst pair of ambulatory legs. 

77. Elcrrnena n'ndsnrio, n. ep. 
Carapeoe broadly piriform, emooth, flat, with no distinction of 

regions: ita edge, which is elightly turned up, is entire nnd unarmed. 
Front a prominent broad thngnlar  lamina, eomewhat rounded a t  tip. 
No post-ocular tooth. Interantannular septum very prominent. Eyee 
not quite oonoealed beneath the front. 

Mde chelipede about 18 times aa long aa the carapace, palm m a ~ i v e  
and eomewhat ewollen, finget* stout and pointed and meeting through- 
out their length. Femle ohelipeds little longer than carspace, slender, 
with a elender palm and longish fingers epooned at  tip. 

Legs slender, the let  pair not three times ae long ae the carapace : 
in all, there ia 8 distinot tooth at the end of the anterior border of both 
the menu and carpus, and the dnctylne is long compreeaed and faloate 
with two or three teeth at the end of its posterior border. . 

In the Indian Mnseum are 7 specimens from Karachi : the cnrspnco 
of a male ie 5 millim. long and 6 in greatest breadth. 

78. Ilametaa twncata (Stimpson P ). 
? Z+igonop&a truncab, Stimpon, Proo. Ao. N&t. 80i. Philad. 1868, p. 108. 
&mmar truncata, A. Milne Edrrcudr, Noov. Amhiv. do Mu. IX. 1878, p. 838 : 

J. B. Bendenon, T~uu. Linn. Boo., Zwl., (8) V. 1898, p. 886. 

Crnpaoe orbionlate-ov~te, smooth, flat, with no distinotion of 
1+ons, ite edge, which is slightly turned hp snd entire and unmrmed, 
ehowa the fainteet traces of angnlation'in 2 or 3 placee. No post-ocular 
tooth; eyes quite concealed beneath the front. The front, thongl~ it 
projects elightly bejond the cmrapaoe is broadly truncated, having ita 
free margin out qnite etnaight. Interantennular eeptam very prominent. 
The female chelipede and the legs are sa in the preceding speoies, the 
R u e o r  border of the m e w  and carpus of all the lege ending in a 
strong tooth. 

In the Indian Muaenm is a female from the Nicobars. 

TEIQONOPLA~, Edw. 
T+iqo+, Milne Edwerdr, Ann. Boi. Net. Zool. (8) XX. 1868, p. S% 

Thin ie best regarded M a ~ubgenns of Elamma, from whioh i t  
diffem only in the following unimportant portionlare :-(1) the edge of 
t b  olrcapaoe ie not turned up, (2) the intersntennnlar septum ie r mere 
ridge, (8) the ohelipeda in the malo, as in the female, am very slender. 



A dlcock-Garcinologieal Fauna of India. 

Bl- unguiformw, De Haan, Faun. Japon. Ornot. p. 76, pl. xrir. Bg. 1 and 
pl. 8 : J. R. Henderson, Ihrns. Linn. Boo. ' i k l . ,  (8 )  V. 1898, p. 894 . . 

Trigonoplae rnguifomw, Milne Edwerds, Ann. Sci. Nat. 2001. (8) X& I W ,  
p. 224: Ortmann, 2001. Jahrb., Byst., VII. 1898-94, p. 81. 

Campwe smooth, flat, lamellar, broadly peutagond with the 
poeko-lakral sides about a third as long ae tiny of the othew, the 
regions not defined, the sides entire, unarmed. Front a broad, hori- 
eanbl, triangular lamina. No post-ooular tooth : eye0 not o o n d e d  by 
the front, though the eyestalks are. Inhrantennnlar septum a mere 
ridge. 

Epietome ae long ae broad. Chelipeds and lege smooth aud 
slender. 

Chelipeds not stouter than the legs, about 1+ times 88 long ae the 
wrapam : fingers slender, aa long as the slender sub-cylindrioal palm, 
their tipe spooned. 

The anterior border of the meropodite of all the legs e ~ ~ d s  in an 
inconspicuous denticle, the dactylns of all is long, snbfalciform, and 
strongly compreseed, and has two 01- three denticles at the tip of the 
posterior border. ''he 2nd and 3rd pair of legs, which are the longest, 
are more than three times the length of the calnpace. 

In  the Indian Museum are 5 specimens from the Andamans. TLe 
carapace of one is 12 millim. long and 14 i u  greatest breadth. 

HYHENICU~, Dens. 
Hymmicus, Dana, Amer. Jonrn. Soi. (2) XII. 1861, p. 290, and U. 8. Expl. Exp. 

Urumt. pt. I. p 887 : Jlilne Edwarda, Ann. Boi. Nat., Zool., (3) XX. 1868, p. 224. 

lliffere from Blair~maa only in the followi~lg perticulars :- 
(1) the front is tridentate and the ridge that ddnea h e  edge of 

the carapace dorsally is continued across its base between the eyes: (2) 
t he  interantennnlar septum, ae in TrigonopZux, is ta mere ridge : (3) on 
either lateral border of tlle carapace teeth am sometimes present : (4) 
the externnl maxillipeds do not quite meet across the buccal cavern and 
their exoguath is not hidden in its proximal portion. 

Rhynchoplax of Stimpson (Pr&. Ac. Nat. Sci. Philad. 1858, p. 109) 
is probebly synonymous. 

Xq to tk Indian + of Hym'enicas. 
I. Median opine of the roetrnm 'of modernte length: 

3 teeth on either lateral border of the crsaproe ... 8. Wood-Xmoni. 
11. Median mpine of the nutrum very loog : no teeth on 

the 1sMl borderr of tho campwe ... ... ... a. inochoidu. 



80. H y t d u r  Wood- Afawni, n. sp. 
6ody gpd cbeliybde tomentose. h p ~ e  M y  0& ar d e n ,  

louger tllau brad, oironla~. withoob the ratrum, the q h u a  dmMICbd 
by h e  grooven. 

The front, whiol~ is delimited from the rest of the by b 
h e  rrJwd line m n i n g  rorom its bare betweon the wee, in at into 3 

teeth, the middle o m  of whioh is somowbat tho kgat. 
T k  Antenuder fold beneath tho front. 

A d l  post-oordoc denticla : a kwge tuoth aa the lokrrl bomb d 
Cbs our- d o r e  ti& bP# of the let  p& of logs, mathor, hrdlf 
smaller, midway between this and tbe front, a third, mucb s m d u ,  
d w a g  b d i m e m  this auld the postocular dentiie. 

Chelipede in the adult male more thnn twioe the length d Uae 
cuapme, v g y  madh stouter than the bee, tba prlm Mnpl @ally 
d r e .  When denuded, the upper border of tbo arm i &bL. n d  
there is a stout spine near the far end of the outer W a€ thir j d :  
tb.re hm e e v d  sharp t u b l e a  on h e  upper en& of the wrist, the 
o a k  esFface d the prlm ie retianlate ia plaoes, .pd the fingem whkh 
are stod aud M long M the palm, have elegobtly intel.lookbg teeth. 

In the female the obelipeda are considerably shortw and, fhoagl~ 
stouter than the legs ond formed on the male pettern, rw not r l d y  .o 
stcat na in the mle.  

The le* have bag, ourved d~otyli, wbialr am anned with 4 
recurved teeth a t  tbe dietel end of the posterior border : the 2ud poir, 
which ere a little the longsut,.aw oror a times the length of the 

cuqgaCe 
Carapace of msb (indading m t m m )  7.5 millipr. law wad 6 brod. 
Speoimene were collected by the late Profemor Wood-Moeon at 

Port Blair in the Andamans, cud at  Port Canning near Calcutta. 

Campace somewhat toruentose, flat., elongnte-triangular, ending iu a 
rostrum of t h w  long teeth of which the middle one ie about a third tbe 
length of the rest of the wmpcrce, the other two being more than Iwlf 
the lengfh of the middle ow. The regions are all well de6ned by 
grooves. No spines on the lateral boldera of the carapace. Post-ocnlsr 
denticle hardly distinguishable. The antennulee fold beneath the front. 

Chelipede of tb, d a l e  mnle eoe~orbpt tamrnbe, not l i  times the 
length of the carspace : arm elendor, wi th  s tooth nea* the disfpl epd of 
the opbr b d r  ; palm abort, high, prodoced epd wwwhot swol1e11 
below; tlle finger6 a GttJe longer tba p i m ,  @but, .d finely 
t0otb.l. -. 



L e p  long and # l a d e ,  wit11 long dnctyli famished with hook-like 
teeth at  the end oE the posterior border : tl~e.Bnd pair of l e p  sre nearly 
three times the length of tile cruapace. 

A J~g le  male f r ~ m  Port Canaiw near Calcutta: its ampace is 
8.5 millim. long and 6 millim. is ita greahef breadth. 

Family QRAPSIDB Denn. 
Key to tk I d i n n  Genera. 

I. The anhnnnlee fold beneath the front in the ordillsry 
way :- 

1. No oblique hairy ridge en the ex- s a r i ~  of 
the external maxillfpeds :- 

i. A very wide gap beheen the external maxil- 
Hpeda, the exopodltu6 of whiah appeudagee 
are n m w ,  and bhe p d p  of whiah appsndages 
&iaalah at  or ne8r the mtem.edemal 
rragls of the merar: the abclomea of the 
male 511s all the e p e e  W* the lmt pair 
of ambnlstbry legs (Orquim) :- 

A. Front l e a ~  than half the greateat 
breadth of the 8arap00: mernr of 
the external msrdllipoda longer than 
hnma:- 

a. Pingem with broad spooned tipe: 
flagellum of exapodite of exter- 
nal maxilllpede well developed. O ~ A P R U S .  

h. Fingem mate, not spooned : 
flagellum of exopodite of exfar. 
nnl madlipedn absent ......... OEOOBAPRU~. 

B. Fmnt more tl~nn half the greatest 
breadth of the onrapace : merna of the 
external mnxillipedr bmnder than 
long :- 

a. Antennae oompletely exoladed 
from the orbib.. ............... M r ~ o ~ o e ~ v e u s .  

b. Antennm in the otbitn hietna ... P n c n ~ a ~ ~ n u s .  
ii. A moderots gap between the e.teroal mnxll- 

lip&, the exopodih of whioh appendages 
rn b d ,  and the palp of whiah apptW~&gaa 
artionlater mar $he middle of the anterior 
border of the broad merur : the abdomen of 
tho mde does no6 qaitd flll nll tho lpa, 

between the lmt pair of l w  (Varnnh)  :- 
A. Exagnath of the extarnal msxillpeds 

no( M broad M the i r c h i o g ~ t h  I tu- 
mind johtr of lgr  thin brod sad 
eolaprarsd ........ ..... ........... Vl~vsr. . -': 
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B. Exogunth of the external mixill ipdr 
.r b r o d  UI or broader than the irohi- 
ognath : dactyli of the legs com- 
preued but not broadened :- .... n. Carnpaoe flat and depreseed P r r c a o o ~ ~ r a u r .  

b. cats& dwpirh, rt&ngly oon. 
vex in both direotionr .......... PTXIDOQXATEU~. 

b An oblique hairy ridge on the expoad rnrface of 
the extarnal mslillipedn (Ssrarmina) :- 

i. Carapace little, sometimen not a t  all, broader 
than long, the pterygoohmion region8 and 
sidewall. wi tha  mere-like retionlation : lower 
border of orbit not abnormally prominent :- 

A. Antenna lodged in the orbital hiatae :- 
a. Carapace nearly q u a r e :  front 

abruptly m d  rertioelly de- 
flexed ........................ B E ~ A ~ Y A .  

b. Antsro-latarel borders of oua- 
pace arohed : front obliquely 
deflexed ....................... SA.YATIUY. 

B. The tooth at the inner angle of the 
lower border of the orbit meeta the 
front, so as to exclude the antenna, 
from the orbit :- 

a. Carapace d o d l y  rmooth nnd 
nude .......................... METABUARM A. 

b. Carapeoe dorrelly remooae and 
............. denael y tomentam... C L I I ~ L O M A .  

ii. Oarape mnoh broader than long, the 
pterygortomian regione, eta., not retimlated : 
lower border of orbit prominent beyond the 
front. Front gradually deolivow. General 
nppearance mu011 like Macrqphthalmii cr..... ... MLTAPLAX. 

11. The antannulen fold nearly longitndinally in deep notches 
in the front visible in a dorm1 n e w  (Pkguei iw)  :- 

1. M e r u  of the external maxillipedr of good rise and 
a1 broad .r the irohinm.. .................................. PLAOU~IA. 

2. Merw of the e x t e n d  mslillipedr rmall and mnch 
narrower than the isohiam... ............................. LIOMPWI. 

Sub-family ~ B A P ~ I N R ,  Dana (pt.). 

Qaresoe, Lamk., Kinpley. 
&quw (put) Lamark, Byrt. Anim. Banr Vertebr. : Latreille, Hint. Nat. C&. 

e t  Inn. VI. p. MI, and Qen. Cmrt. p. 82. 
Qrnpur, Leach, Trnru. Linn. 800. XI. 1816, pp. 809,828. 
Qrapnu (part) h m a m t ,  Consid. Oen. Cmrt., p. 130, and Diot. Boi. Nat. 

XXVIII. p. 247: Yilnr Edwudr,  Flirt. Nat. C m t .  11. 88, and Ann. Bci. Nmt., Zool., 
(8) XX. 1668, p 166: Dana, U. 8. Expl. Exp. Cnut.  pt. I, p. 888. 
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Qrapsus, Kingaley, Proc. Ao. Nat. Sci. Philad. 1880, pp. 188 nnd 192 : Miern, 
Challenger Braohyam, p. 854. 

QonMpeie, De Haen, Bean. Jnpoo. Cruet. p. 33. 

Carapace little broader than long, rnncl~ depressed, the regions 
fairly well defined, the brancbial groove particnlrrrly clear., the branchial 
regione with regular obliquely tra~~svelule ridges, the gastric region with 
a transverse sqnamiform scnlptnre. The lateral borders are amhed and 
are armed with a tooth, p b d  immediately behind tlre aonte outer 
orbital angle. 

Front about half the breadth of the anterior border of the carapace, 
strongly deflexed : along the line of flexion are 4 tubercles, the onter of 
mhich on either aide col~espond with the supra orbital angles. 

Orbite of moderate size, deep, distinctly divided into two foesm: 
their lower border is deeply notched near the outer angle: the wide 
inner orbital hiatna is filled partly by t,he antenna1 peduncle and pnrtly 
by a strong isolated tooth that belongs to the inner of the two foesae 
into wlrich the orbit is divided. 

The antennnles fold nearly t~ansvereely in rather narrow foeeae: 
the  interantennnlary septum is very broad. The antenna1 tlagellum 
ia short, and lies pmtioally in the orbital cavity : the excretory tnbercle 
of tire h a 1  antenna-joint is singularly prominent. 

Epietome of good length fore and aft, well defined ; its w i n e  rnll 
u p  towards the orbital Iriatus. Bnccnl cavity sqnare with the antelo- 
Irrteral corlrers rounded off. The external mnxillipeds are widely 
distant, leaving between them a rhomboidal gap in which the mandibles 
are exposed : &he ischinm and m e r u  are both narrow, the rnerns being 
slightly shorter thar~ the ischinm, and the palp, which is 0081'~~- 

cspeaially as to ita carpus-articnlates nt the autei-o-external angle of 
the  merns. 

Clrelipede snbeqnal in Loth sex- and much shorter than the legs, 
though, in the male, of a eomewhat stouter mnke : hands and fingere 
ehort and stout, tlie tips of the fingers broad and hollowed en cuillkre. 

Legs broad and oompreeeed, especially as to the merne : the dorsal 
surface of mrne of the joints has a sort of retioulate or sqnamiform 
sonlpture, a ~ r d  the dactyli are thorny. 

The abdomen in both sexes consists of 7 segments, and in the male 
i ts  bnse is as broad aa the sternum between tho last pair of legs. 

B8tribtction: rock8 and reefe of all the tropical and subtropicnl 
BBBB. 

The &a+ of Indian seas are found in wneiderable nnmber 
wherever there are rocks. They live out of water and are very cun- 
ning aud active : if they cannot suacieed in dodging their pursuer they 

J. 11. 51 
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fl ing thomselvea into:[tho sea and in t h ~ t  way eskpe  osptnre. Their 
colonr in life is a dark bottle-green. 

Sebe, Theaanra, 111, p. 43, pl. xviii. fige. 6, 6. 
Cancer g r q w ,  Linnataa, Syst. Xnt. (ed. xii.) p. 1018: Fabrioins, Ent. 8y.t. 

11. p. 488 and Soppl. p. 342. 
Otapsw m c v b t w  (Cntesby, 1748), Milne Edwards, Ann. 8ci. Nat. Zwl. (8) XX. 

1858, p. 167, pl. vi. fig, l : Hoflmann, in Pollen and Vnn Dam, Fann. Madagosc., 
Cmrt., p. 21: Brooohi, Ann. Boi. Nnt., Zool., (6) 11. 1876, Art. 2, p. 78 (mnln 
appendages) : Ki~~gt~ley ,  P rm.  Ao. Nnt. 8oi. Philad. 1879, p. 401, and 1880, p. 198 : 
de Man, Notes Leyden Mne. V. 1883, p. 159: Miere, Zool. H. M. 8. Almt, pp. 518. 
&LL, and Challenger Braohyurn, p. 255 : Cnno, Boll. 800. Net. Napol. 111. 1889, p. 
288: R. I. I'ooock, Journ. Linn. Sm., Zool., XX. 1880, p. 612: de Man, N o h  Leyden 
Mu. XIII. 1891, p. 49 : Koelbel, Ann. Nat. Holmus. Wien, VII. 1882, p. 114: 
Henderson, Tranr. Linn. 800.~ h l . ,  (2) V. 18Q8, p. 891 : & m n e  Ed- a n d  
Boavier, Birondelle Craat. (Monaco, 1894) p. 47: de  Man, 2001. Jahrb. Byst. IX. 
1895-97, p. 79: Whitelegge, Mem. Anstrnl. Mne. 111: 1897, p. 139: Nobili, Boll. 
Hun. Torino, X11. 1897, p. 3. Qrapsus moeulnttca var. pharaonis, A. Milne Edwards. 
Nonv. Archiv. dn Mus. IX. 1873, p. 285. 

Otapsun pirtus, Latreille, Hiat. Nat. Urost. et  Ins. VI. p. 69, pl. xlvii. fig. 2, and 
Genera Omst. p. 88  : Lnmnmk, Hint. Nat. Anim. Sans Vert. V. p. 248 : Dumeril, 
Diot. 8oi. Nnt. 'XIX. p. 828 : Denmareat, Uonsid. Gen. Cmst. p. 180, pl. xvi. iig. 1 : 
Milne IPdwds ,  in Onvier BBgne An. pl. u i i .  fig. 1, and Hint. Nat. Cmst. 11. 88 : 
Milne Ydwarda and Loons, Voy. Amer. Merid., Cmrt. p. 28 : Qay, Hint. Fisicn Chili, 
pt. 111. Zool. p. 166: Dnnn. U. S. Expl. Exp. Urnst. pt. I. p. 856: PDenbonne nna 
Bohrnmm, Cmst. Gnndnl. p. 49 : Mnrtenq Arohiv f .  Nnt. XXXVIII. 1872, p. 106 : 
Miere, Cnt. Crust. New Zenl. p. 36, and P. Z. 8. 1877, p. 78, and Phil. Trans. lm, 
p. 489, and Ann. Mag. Nut. Hint. (6) V. 1880, p. 310 : 8mith, Trans: Connect, bond. 
IV. 1880, p. 266: Teninon Woods, P m .  Lion. Boo. N. B. W. V. 1880-81, p. 117 : 
Omrio, Joam. 80. Nnt. Lisb. XI. 1885-87, p. 227. Otopaco pictua var. ocsllatw, 
Gtnder, Abh. Ak. Berlin, 1882, Gnzelle Omst. p. 14: Gapeus pictus vat. Wcbbi, 
Hilgenbri, 88. Nat. Frennde Gee. 1888, p. 24. 

& a p e  m t w ,  Milne Edwards, Ann. 8oi. Nat. Zool. (3) XX. 1868, p, I@. 
Gapeus phnraonia, Milne Edwards, Ann. 8oi. Net. 2001. (8) XX. 1863, p. 168 : 

Beller, SB. Ak. Wien. XLIII. 1861, i. p. 862 : Hoffmann in Pollen and Van Dam, 
Faun. Mndnga80. Cmst. p. W), pl. v. figs. 82-86 : Biohters, in Mobius, Yeemf. 
Mnnrit. Cmrt.  p. 166. 

Chapaua Webbi, Milne Edwards, Ann. Sci. Nat. (8) XX. 1868, p. 167 : 8timpron, 
Proc. Ao. Nat. Sci. Philad. 1868, p. 102. 

Qrupmcs altifrons, Stimpson, Ann. Lyo. Nat. Biat. N. Y. VII. 1882, p. 280. 
Qrapsue grapsus, lves, Proc. Ac. Nnt. Sci. Philad. 1891, p. 190 : Ortmann, Zool. 

Jehrb. Syst. VIl. 1803-94, p. 708 : Faxon, Mem. Mns. Oomp. Zool., XVIII. 1895, 
p. SO: Ratbbnn, Proc. U. 8. Nnt. Mas. XXI. 1898, p. 60.1. 

Qoniopia picta, De Hnna, Fann. Japon. Crnnt. p. 88, and Krgnae Sndntr. Urnst. 
p. 46. 

Campace somewhat discoidnl in shape, owing to the cnrvntore of 
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the sides : ita regions well defined : the transverse end obliqne ridgee' 
are salient, and the surface between tlie latter is coarsely r e t i d a t e .  

Front deep and almost verticnlly deflexed, overhanging the epiatoms 
atid much concealing the antennnles, its free edge orenate. 

Length of the epiatome one-third or more of its greatest breadth. 
Tbe tooth a t  bhe inner angle of the orbit is blunt. 

Chelipeds in the male hardly longer than the mrapaoe, shorter in 
the female: inner border of ischinm and nrm strongly spinak, and 
there are one or two less acute spines a t  the far end of the onter border 
of the arm: wrist with fine santtered tubercles on ib npper surface, and 
with its inner angle prodnoed to form a talou-shaped spine : palm nearly 
aa high as long, its onter surface scnlptnred, its npper border cnlminat- 
ing in a tooth: the fingers have very broad rounded tips, and the 
length of the dactylns ill the male is nearly twice the length of the 
npper border of the palm. 

Of the lega the 1st pair are very decidedly the shortest and the 
3rd pair the longest, the latter beiug abont twice the length of the 
campace: the 4th pair are longer than the first by a dactylus, 
and shorter than the 2nd by abont two-thirds of a dactylus. Only 
in the lest pair of legs does the breadth of the merus approach 
half the length of the same joint: tlie far end of the npper border of 
the merw is spine-like and there are usually 2 or 3 spines a t  the far  
end of the lower border. 

In the Indian Museum are 18 specimens from the Laccadives, the 
Andamam, the Coromandel contlt, and Ceylon. The carapace of a 
large specimen is 64 millim. long and 68 millim. broad. 

83. Gap- strigosus (Herbst). 

Cancer 8t+igodiu, Herbat, Krabben, 111. i. p. 66, pl. xlvii. fig. 7. Qrapua 
atrigoous, Bow, Hist. Nat. Crust. I. p. 203 : Latreille, Hiat. Nat. Crwt. et  Ins., 
VI. p. 70, etc. : Milne Edwards, Hist. Nat. Crust. 11. 87 : Gay, Hist. Bis. Chili, Ill. 
Zool. p. 168: Dana, U. 8. Expl. Exp. Crust. pt. I. p. 338: Milne Edwards, Ann. Sai. 
Nat., Zool., (3) XX. 1868, p. 169 : Stimpeon, Jonrn. Boet. Soa. Nat. Hist. VI. 1867. 
p. 466: Kinahan, Joarn. EJ~. Soc. Dubl. 1. 1868, p. 340: Stimpeon, Proo. Ao. Nat. 
Sai. Philad. 1868, p. 102: Hem, hhi r  f. Nat. XXXI. 1865, i. pp. 147, 171 : Heller, 
Novara Crust. p. 47 : A. Milne Edwards, Nouv. Archiv. do Mu. IT. 1868, p. 71 and 
IX.  1873, p. 286 (ubi synon.) : HilgendorF in v. d. Decken's Ileis. Ost-Afr. 111. i. 
p. 87: Hoffmann, in Pollen & Van Dam, Faun. Madag. Crust. p. SO, pl. v. fig. 31 : 
Lookington, Proo. Calif. Aoad. VII. 1876, p. 161 : Kossmnnn, Raise roth. Meer., 
Croat. p. 60: Miem, P. 2;. 8. 1877, p. 196, and Ann. Mag. Nat. Hut.  (6) 11. 1878, 
p. 410 : Hilgendorf, M B. Ak. Berl. 1878, p. 808 : E. Nanok, Zeita. Wim, &I. XXXIV. 
1880, p. 32 (gcutric tssfh): Kingrley, Pmo. Ao. Nut. Sai. Philad. XXXII. 1880, p. 194 : 
Ehmel l ,  Cat. Anetral. Crust. p. 97 : Miera, Zool. H. M. 8. Alert, pp. 618, 644, ltnd 
Challenger Braohyura, p. 266: Miiller, Verh. Nat. Gee. Basel, VIlI, p 475: de Man, 
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Amhiv I. Nat. LIII. 1887, i. p. 886, and Joarn. Lino. 800. ZooL XXlI.  1688, p. 148: 
Cano, Boll. 800. Nap. 111.1889, p. 286: Walker, Jonrn. Linn. Soc., h l . ,  XX. 1886- 
1890, p. 110: Hendemon, Trans. Linn. Soo., Zool., (2) V. 1893, p. 890: de Man, 
Zool. Jahrb. Syat. IX. 189697, p. 80: Ortmann, 2001. Jahrb., Elyet., 1893-04, p. 705: 
Wedeuinow, Bnll. 8do. Ent. l b l .  1894, p. 416. 

(haprus dbo-liwtw, LamamL, Hiat. Nat. Anim. Sam Vert. V. p. 2-40 Edw.). 
Ua+irp4vipr, Macleny, Ill. Ann. Y. Africa, p. 66, and Kranm, Sndafr. Cruet. 

p. 46 (Opwx Mi-). 
Qoniopoie strigooq De Haan, Faun. Jnp. Crnrt. p. 89 : Mnoleny, loc. cit. : Kranrr, 

loc. cit. 
Clrapnre granuloma, pelagicus, and Peroni, Milne Edwards, Ann. h i .  Net. (3) 

XX. 1868, p. 169 ( j d s  A. H. E.). 

The ohief differences between this species and Q. g r a p w  are the 
following :- 

The branohial grooves of the carapace are not eo well cut, the 
transverse and obliqne ridges are low and smooth, and the sudaca 
between the oblique ridges is quite smooth. 

The front is not so deep and is obliquely deflexed, hardly overhang- 
ing the epistome and not concealing the antennnles, and ita free edge 
is not so distinctly crennlate. The tooth a t  the inner angle of tlie orbit 
is snbacnte. The length of the epietome is not marly a t,hird its 
greatest b m d t h .  

In  the chelipeds, the tooth a t  the inner angle of the wrist i s  
nearly straight, not talon-like, the length of the upper border of the 
p l m  is nearly two-thirds the lengtli of the dactylus, and the t i p  of the  
fingers are not w, broad and blunt. 

In  the legs the meropodite is broader, its greatest breadth being 
half ite lengtll. Moreover the difference in &e between the 1st and 
4th paire of l e e  is much less marked. 

Iu the Indian Mnsenm are 76 specimens, from the Bslnchistan and  
Sind coast., the Malabar coast, Ceylon, the Coromndel ooaet, tho 
Arakan and Tenasserim coast, Mergui, the Andamens, and tlie Nicobars. 

The carapace of the largest specimen (a female) is 59 millim. long 
and 68 millim. broad. 

~ E O ~ R A W U S ,  Stimpeon. 

Ueograpw, Btimpn, Pm. Ao. Nat. Sci. Philad. 1868, p. 101 : Kingsley, P-. 
Ao. Nat. Sci. Philad. 18'10, pp. 188, 196 : Miers, Challenger Bnrohynra, p. 260. 

OrtAogmpw, Kingeley, 1. c. pp. 188, 194. 

Closely resembles Qrapm, but differa in the following important 
partialare :- 

The caraprroe is more qnadrnte, the sides being very little arched, 
it is also broader and less depressed. The lobe a t  the inner inferior 
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angle of the orbit is not so completely isolated. The antenna1 peduncle 
in not so massive, nor is its "urinary tube~*cle" conspicuous. The 
epistome is shorter fore and aft, and is mucll leas well defined. 

The chelipeds are altogether of a different type, being vastly more 
massive than the legs, and in the adult male a t  least as loug 8s the 
longest legs : the fiugem are pointed. Though the dactyli of the legs 
are thorny, they are not so closely oovered with thorns, nor are the 
t h o ~ n s  so coarse, aa in Grapsus. Between the coxs of the 2nd and 3rd 
pair of legs is a narrow fossa fringed with hair leading to the branchial 
cavity. 

The two Indian species of the genus are land-crabs and are found 
in  the jungles of the Andaman and Nicobar islands and in the villnges 
of the L a c d i v e  islands. They are extremely vigilant and active. 

81. Geograpsus &ayi (Edw.). 

a r a p s ~ e  Chayi, Milne Edwards, Ann. Soi Nat. Zwl. (3) XX. 1858, p. 170. 
Oeograpsus mbidw,  Btimpson, Proo. Ao. Net. 8ci. Philnd. 1868, p. 103. 
Oeograpsue Urayi, A. Milt~e Edwards, Nonv. Arohiv, du Nus. IX. 1873, p. !?88 : 

Miem, Phil. Trans. 1879, p. 489, and Zool. H. M. S. Alert, pp. 518, 546, and Chal. 
lenger Bmhynrn, p. 261: Kingsley, Proc. Ao. Nat. 8oi. Philad. 1880, p. 196: 
Hiohtern, in Mobiw, Aleereaf. Maarit. p. 156 : Haswell, Cat. Austral. Crust. p. 98 : 
Orbmano, Zwl. Jahrb., Byst., VII. 1893-94, p. 70'7: de Man, Zwl. Jahrb., Syst. IX. 
1896-96, p. 80 : Xobili, Ann. Mns. Genov. (2) XX. 1899, p. 265. 

CHI-apace subquadrilateral, a little coavex, the lateral borders well 
defined anteriorly, ill defi~ied and slightly convergent posteriorly: 
transverse markings fine, cnisved or oblique on the bmnchial regions, 
almost invisible on the gastric regio~i. 

The four tubercles along t l ~ e  line of flexion of the front are trot 
salient; the edge of the front in a dorsal view is concave. The notch 
near the outer end of the lower border of tlre orbit is small and narrow. 
The epintome is rather ill defined. 

Chelipeds in both sexes a little unequal: squamiform markitlgs 
a re  present but, except on the arm, are indistinct, as also are the scat- 
tered granules on the opper su~lace of the palm. The larger clreliped 
may be a little under or a little over twice the lellgtlr of the carapace. 
The inner border of the iscllinm i~ denticnlate, the inner border of the 
arm is expanded to f01.m a dentate lobe, and the inuer angle of the 
wrist is epiniforrn. 

The greatest breadth of the meropodites of the legs ie less than 
hnlf their length. The first pair of legs are slightly shorter than the 
4 t h  : the 2nd pair are tho lollgest of all, being about twice the length 
of the carapace. The last 3 jointe of all the legs are bristly. 
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Colmra in life yellow-ochre, the p t e r  part of the doraum of t h e  
onlapace livid bluish or pntplisli. 

In the Indian Museum are 24 specimens fi-om the Andamane, 
Nioobars, and Laccadives. 

The oarapace of a large male is 1M) millim. long and 49 broad. 

85. Qeograpsscs mifiipecr (Dana). 
Grapsnr crinipee, Dann, Prffi. Ac. Nst. Soi. Philnd. 1851, p. 249, and U. S. 

Expl. Exp. Crust., pt. I. p. 841, pl. rxi. fig. 6. 
Ueogmpsw crinipes, Stimpson, Prw. Ac. Nat. Boi. Philad. 1868, p. 101 : HeIter, 

NovarsCrnat. p. 48: Streets, Bnll. U. 8. Net. MM. VII. 1877, p. 116: .Kingeley, 
Prw. Ao, Nat. Soi. Philad. 1B80, p. 196: Ortmann, ZwL Jahrb., Byst. VII .  1WS-94, 
p. 706 : de Mnn, Zool. Jahrb., Syst. IX.  1895-97, p. 83 : Whiklegge, Mem. AnrLd. 
Mns. 111. 1897, p. 139. 

Qtupms rubidus, Hilgendorf, in v. d. Decken's Reisen Ost-Afr. Urnat., p. 87, pl. 
v. : Hoffmenn, in Pollen & Van Dam, Faun. Medagano. C m k .  p. 23. 

Differs from Q. Ckayi in the following particnlm : - 
The mrapece is quite flat, and the laternl borders, which are tliin 

and well defined throughout their extent, nre slightly divergent poste- 
riorly : tlle transverse markings are d i s t i~~c t  nnd rrearly straight. 

The four tubercles along the line of flexion of the f l a~ i t  are salient, 
and the free edge of the front is quite straight. The notch near the  
onter end of the lower border of the orbit is large, and the lobule 
external to the notch is denticulate. Tlre epistome is well defiued 
from the palate by m granular or pectinate ridge. 

Tlie chelipeds in the male are nearly equal, but i l l  the female they 
are unequal. T l ~ e  squamifo1.m markings on the arm, wrist, and lower 
portion of the hnnd mre distinct, as also are the vesiculoue granule8 on 
the upper surface of the palm a d  dnctylus. 

The greatest breedtli-near the ftrr end--of the meropoditea of the  
last 3 paim of legs is more than hahalf tlieir length. 

Colonr in life bright red. 
In the Indian Museum are 2 ninlcs and a female from the Anda- 

mans, a male from the Nicobars, and a female from the Laccadives. 
The campace of a female is 4 millim. long and 45 broad. 

Mwro~ooaa~sus, Edw. 

dl&pogrqsw, blilue Edwards, bun.  Sui. Nat., Zool., (8) XX. 1868, p. 160: 
Kingsley, Proc. Ac. Nut. hi. l'hilod. 1880, pp. 188,lW: M i e n ,  Ohallenger Bracbyanr, 
p. 287. 

Carapace qndrcrte, liltle braider than long,, eornew hat depreaeed, 
the regions not well defiued, the branohid groove distinct, fine oblique 
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grooves are present on the lateral pnrh of the branchial regions: the 
antem-lateral, or outer orbital angle, is rrcnte, but bhere nre no teeth on 
the la tenl  border behind it. 

Front very broad, more than half the extreme width of the 
cnraprrce, deftexed : nlong the line of flexion are fon~. depressed lobes, the  
onter one of which on either side sometimes shows a tendenoy to split 
into two. 

Orbits of moderate size, occupying the corners of the carapace: 
t h e  lower border is notched near its outer end: the orbital hiatus is 
filled by a special lobe which belongs to the inner of the two fossm into 
mhiuh the orbit iu divide11 and this lobe completely excludes the 
rr~~tennm from the orbit. The nntennnles fold nearly transversely in 
foam of good size. The antennae have a ~ h o r t  nnd slender flagellum : 
t h e  basal joint of the peduncle is not very mrtesive. 

Epistome well defined, hut short fore nnd rrft. Bnccrrl cavity 
equam with tho anterior cornel-s rounded off. The external m~xillipeds 
leave between then1 n rhomboidal gap in which the mandibles are 
erpoeed : the merue is shorter than the iscllinm, and carries the coarse 
palp a t  or near the antero-external angle. 

Chelipeds either snbeqnnl or unequal, the larger one much more 
massive than the legs but shorter than the 2nd R I I ~  3rd pairs of these : 
fingem rnther short and stout, with the tip spooned. 

Legs broad and compressed, especinlly as to the moms, which 
j o i ~ ~ t l i k e  the arm of the chelipeda-nsnally IIM some squamiform 
markings : the last three joints have bristly cdges and the dactylus is 
thorny. 

The abdomen in both sexes consists of 7 sepalSat.e segments, rrnd 
i l l  the male it5 base is aa broad rrs the sternom between the laat pair 
o f  lw. 

An Indo-Pscifio genus. 

86. Metq~ograpms MUOI- (Forskal) Edw. 

Caesr nurseor, Forekd, Descrip. Anim. in itin. orient. p. 88. U r a p e ~  msseor, 
Milne Edwards, Hint. Nnt. arnet. 11. 88: Krnnss, Sndek. Craet. p. 43 : Hoffmann in 
Pollen & Van Dam, Fnnn. Mndng. Cmst. p. 28: Blniter, Tijds. Nederl. Ind. XL. 
Wl, p. la M&opogmpuur nurrsor, Yilne Edwards, Ann. Sci. Net., Zool., (8) XX. 
1863, p. 166: Heller, 8B. Ak. R'ien, XLIII. 1861, p. 362, and Norma Cruet. p. 441 
A Milne Edwards, Nonv. Amhiv. do bras. IV. 1868, p. 71: Kossmann, Reim mth. 
Meer., Crast. p. 67 : Hilgendorf, MB. Ak. Berl. 1878, p. 808 : Miera, Phil. Tram. 
1879, p. 489, and Zwl. H. D l .  9. Alert, pp. 184, 245, 618, 646, end Ohallenger 
Brachynra, p. 266: de Man, Notes Leyden Mae. 11. 1880, p. 188, and Jonrn. Linn. 
w. Zwl. XXII. 1W-1888, p. 144, pl. ix. Bg. 11, and Arohiv f. Natnrges. LIII. 1888, 
i. p. 861, pl. xv, fig. 6, nnd in Weber's 5001. Bqpbn. Niederl. Oat. Ind. IT. p. 8141 
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Bichters, in Mobius, Meerosf. Maurit. p. 168: Kingaley, Proo. Ao. Net. Soi. Philad. 
lW, p. 180: Lens & Bichters, Abh. Benck. Nat. Qes. XII. 1881, p. 486: MUller, 
Verh. Nwt. Gem. Baeel, VIII. p. 476: Omrio, Jonrn. Sci. Nat. Liab. XI. p. 227: 
Hendemon, Trans. Linn. Boc., 2001.; (2) V, 1893, p. 890: Ortmann, Zool. Jehrb., 
Byet., VII. 1893-94, p. 701: Whihlegge, Mem. Anatral. Mns. 111. 1897, p. 139: 
Nobili, Ann. Mm. Oenov. (2) XX. 1899, p. 286. 

& a p ~  Gaignardi, Bnripy, Descr. E~ypt. Crust. pl. ii. fig. 8. 
Metopograpmn Bydouai and intermediw, Milne Edwardr, Ann. hi. Nat., k l . ,  

(2) XX. 1868, p. 165 (see. Kinpley, LC.). 
P o c h y g ~ p u e  zthiqpicvs, Bilgendorf, in r. d. Deoken, Reiaen Ost-Afr., Cmt. p 

88, pl. ir. fig. 2 f jde  Kossmnnn, I.r., and Hilgendorf, LC.). 

Carapaca about four-fifths as long I ) r o d ,  tile eides dietiuctlp 
convergent poeteriorly; besides the oblique markings on the lateml 
pnrta of tlie epibrtrncl~ial regions, t1ir1.e are some Gl~e ttansverse mark- 
ings on the post-frontal region. 

Front about three-fifths the grentest breadth of the carapace, its 
free edge beaded, thin and prominent I l u t  hnrdly Iamina~., and slightly 
sinuous. Orbits little obliquc, their major diameter is  a little more than 
a lhird the width of the front: the inner angle of the lower border is 
dent,iculate. 

Chelipedu uneqnal, the length of the lalsger one about I f  times that  
of the campace : there are wrinkles or  quam mi form marking0 on the 
npper snrfsce of the arm and wrist and-along with uome vesiculons 
pnnlea-on the upper and lower I~ordclw of the hnnd. The inner 
border of the ischium iu denticulate, the inner border of tho nrln is 
spinate and is expanded distally to form n Inciniate l o b ,  and there is a 
spine, wl~ich mag be double, at  tile inner angle of the wrist : tile fingers 
have blunt tipa, and the dactylus is ~ io t  vetmy mncli longer than t h e  
upper border of tile palm. 

Of the legs the l e t  pair is the smallest and the 3rd pair the longest 
-about twice tlie length of the campace : in all, the npper border 
of the merns ei~ds in a spine and the lobe nt the far end of the lower 
border is spinate : in the last three pairs the greatest breedth of the  
merue is half ita length. 

The terminal segment of the male abdomen is simply triangular. 
I n  the Indim Museum are 56 specimens, from Karachi, Bombay, 

the Orisaa coast, the Ganges Delta, the Arakan coaat, and the An& 
mans. The carapace of the largest specimen is 23) millim. long and 
30 millim. broad. 

Mekyograpm maeulotus, Milne Edwards, Ann. Soi. Nat. Zwl. (8) XX. 1853, 
p. 166: de MUI, Joorn. Linn. Sot., Zwl., XXII. 1867-88, p. 145, pl. I. fig. 1-8. 



1900.1 A. Alcoak-Oarmnological Fauna of India. ,599 

Diatinguiahed from the only other Indian apeaie~ by the follow in^ 
cbarsofera :- 

The cnrapaae is mnoh more elongate, it8 length being seven-eighths 
of it8 breadth, ita aides are very markedly oonver(tent posteriorly, and 
there am no trauaveree markingo on the poet-frontal region. 

The front ia nearly three-fonrtha the greafeet breadth of the cam- 
p-, and ita free edge is deoidedly laminrrr and nearly atraight. 

The orbits me oblique : their rnajol* diameter ia leas than a third 
the breadth of the front and the inner angle of their lower border is not 
dentionlate. 

The fingera of the ohelse, though their tipa are spooned, are not very 
blunt: the daatylna ia mnoh longer than the upper border of the ern. 

Except perllap~ in the laet pair of lege, the meropodifee are nar- 
rower, their greateat brerrdtli being deoidedly lean than half their length. 

In the male abdomen the ternlinal aegment hna a aomewhat three- 
lobed appearance. 

In the Indian Mnaenm are two apeaimens from Mergui. It mema 
to me very donbthl whether they ere distinat from M. latifgmu, White 
(Jnkea, Voy "Fly," 11. 337, pi. ii. fig. 2). 

PACHY~RAPSU~,  Rendall, Stimpaon. 

Pachygrapalu, Randall, Pmo. do. Nat. Soi. Philul. 1889, p. 1% : Miine Ed&, 
Ann. Soi. Nat., Zool., (3) XX. 1863, p. 166: Stimpson, Proo. Ao. Nat. Sci. Philnd. 
1858, p. 101: K i q l e y ,  Pm. Ac. Nat. hi. Philed. 180, pp. 188, 198: Mien, 
Challenger Breobynra, p. 259. 

Differa from Metoyograpmu only in the following particulara :- 
(1) tlie tooth or lobe at  the inner angle of the lower border of the 

orbit ia small rrnd doe8 not fill the orbibl hiatus, ro that the antenna 
a m  not exolnded from the orbit ; (2) there may be a tooth or two on 
the lateral border of the aarapaae immediately behind the outer orbital 
angle. 

Dirt&t+m : Weet Indiee eaatwarde, through the Mediterranean, 
to the Ameriaan Peaifio ooset. 

88. Pacliygrapnu, miltub, A. M. Edw. 

Pachygmpaw minub, A. Yilne Edwards, Noav. Arohiv. da MM. IX. lef8, 
p. !2OZ, pl. xiv. fig. 8 :  Kingsley, Pmo. do. Nat. Soi. Philad. 1880, p. 801 : de Man, 
Notea Leyden Mu. V. 1888, p. 168, and M i v  f. Natnpr .  LIII. 1887. i. p. 868, 
and Joarn. Lina. k., Zool., XXII. 1888, p. 148: Cano, Boll. Boc. Nat. Napol. 111. 
1889, p. 24. 

Canapaae a good deal broader than long, ita whole doraal snrfRco 
marked with fine transverse and oblique linea i the latpral bordera fire 

J. rr. 52 



sbvagly canvqemt posteriorly, and have no spine behind the wnte 
outer orbital angle. 

' l h a t  about three-fifthr the greatat br#dtlr of the csmpce, 
moderately ddexed, itr free dple slightly ainnom. Qrbita little 
oblique, their major diameter mom than s third tho b m d t b  of the 
front, their lower M e r  not den'ficnlate. 

The ahelipds in the msle are eubeqnal d r*e(ly more m d v e  
than the legs, and are abaat twioe the km&h of the acvoperro, and, 
etaept far eome eqnrmiform markings on the urn, are m d  r the 
inner border of the ischium and both bodera of the arm are mnulsto, 
and the d i d d  end of the inner border of the arm ie expanded to form 
a deabimlate lobe: the inner angle of the wrirt is dentiform: tlw 
fingem st.d sdaat and blunt. 

Of the lws  the two middle  pain^ rue tbe longest, k g  wb twioe 
the length of the osrapaoe. In all the I d  three jointe an hi-, and 
tile merun has a epine at  the far end of the anterior harder and two 
hrrffish npinee at  the fnl* end of the poeterior border. 

The terminal joint of tile male abdomen is mmply drian@lar. 
A small specim: the campace ot t b  single rpeoimsn (hollr M.org.i) 

in the Indian Mneeum is 6.5 millim. long nnd 10 millim. broad. 

V~snkr, - ~ d w .  
Varuna, Milne Edwards, Dict. Hint. Nat. XVI. p. 611 (1880), 8th Bht. W .  

Crust. 11. 04, and Ann. Soi. Nat. Zool., (8) XX. 1863, p. 176: Kingsley, Proc Ac. 
Net. 8oi. PhUad. 1880, pp. 188, tl@6 : Miem, Ohallmger Rrsobymm, p. 966. 

'l'dzhbpus, De Hean, Faun. Jspon. C-. p. 82. 

Oarapace very little hroadel. than long, depreeeed, with thin sharp 
edges, the regiot~s fairly well indimfed. h n t  a little more fhsa hrH 
the breadtlt of the s;lterior border and a libdle mom tbaa a tbM Mw, 
gre~teAt breadth of the mrnpace, straight, prominent, enbleminar, t$ttL 
ddered. . Ante1.0-lateral bodere d the carspwe arobed, out into 3 teetit 
including the outer orbital angle. . - 

Orbite emall, of good depth, their lower border brolcen and inoom- 
plete. The 8ntemnles &Id obliquely and the inCet.anfennnlary septum 
is broad. .Anteonre of fair eise, skiding in tbe.orbit*l bhtw. 

Epietome at good length, well defiasd. Bnocsl mvmm mq-. 
The ext'ernrl maxillipeda gape, but not very widely r their exoptnth is 
not nearly ne hmrrd t.lm i~chinm : their merna is shorter, but nut,&- 
orly much b ~ d e r ,  thnn the irrcllium, ita antem-external angle being 
&nniderably produced, RO t,hat, the 'palp artianhtea neor the middle of 
the antexior border. ' 



Chelipede e q d ,  bat variable in side. In  old malee they are oonsi- 
derably latlger, and wi ly  &om m a s a r e ,  than the l ee:  h f h b  fetnsle 
they'are shorter, and bhongh sfontar sre not t a r t l y  stoat& than the 
lago. The flm; th6ngh shsq pointed, ara a little lrollow-(iipped. 

Ths k g ~  h b t e  the thrs8 tentihl join& compressed, diiafd, andf 
plumed, for snimdbg: the 0 middle pairs en, the longest, the Ebet 
pair QI bhe shortmt. 

The abdomen in both sexes cansieta of 7 sepamte ngniente: id tho. 
male it doe8 not oompletely oom the m n r n  between (be I& pair '6 
leJt8. 

Ddddubd thronghonf' #e hido-Pa~ifjC, ~OBnding t38faariCS Weti ' 
infd fdtwetm. obmmonly fomd at sea on dr i f t  Ibga. 

< ,  

89. V o r * ~  ii#rmto (bBbr.) Edw. , .-. 
O- ~WUB, Fabrioion, Ent. Synt. 8appl. p. 8 4  1 Herbot, XrabW, fit. i. ' 

a, pl. % l a .  dg. 4. 
ampam Il#eukrr, Bolo, airti H a t .  Crart. I r  p. XB, uid fshfllr, Btrtj%t, 

Orant. e t  Iw. VI. p. 71. 
Vanv~ litteratci, Milne Edwudr, Diot. d'Eist. Nat .  XVI. p. 611. 
Trichopua litkmtur, De Ham, Faun. Japon. Crust. p. 88:  Dana, U. 8. Expl. 

Bip.Cmsb.pt.I.p.6H,p!.lx.ffg.8. 
Ihfmro litturcrto, Milm Edwards, Flint. Nat. Crnst. 11. p. 96, and Ann. hi. Nab. 

ZooL, (8) XX. 1668, p. 176: Lam, Hidt. Rat. Anh. Attic., C d . ,  p. 78, pl. Hi. fig. 
4: Btimpwn, h. Aa. Nat. W. Philad. 1868, p. 108: Heller, Booam Orad.  p 61, 
A+ MilaeHdwud& Nouv. A r d i v .  du Mar. IV. 1868, p. 71, aad 1X. 1879, p. 896 : 
Bmoohi, Ann. 80i. Nat. (6) 11. 1876, (mak appendogea): Miem, Oat. Craet. New 
Zeasnd, p. 40, nnd Ann. ?dog. Nat. Hist. (6) V. 1880, p. 810, nnd Challet~gem 
Braohylvq p. a86 : Tometti, Magenta Cruet. p. 122, pi. viii. 6gn. 2 a-g : Hilgendorf, 
XB. Ak. Bsrl. 1878, p. 800 r Noamann, Ornet. Beidelb. l e a . ,  p. YI: Nsuolt, Zeita. 
Wir. 2001. XXXIV. 1880, p. 89 (gat& trrUi) : Ki-, Plrm. Aa N.t. W. Phiha. 
1880, p 4(A: &br, njdk &dot]. I d .  XL. lW, p. 164: l h w d ,  W. Aotml. 
C d  p K ) 8 r  Pilhd, Om& Nouv. ZeL in M i a  l'ile Campbell, p. 8891 do Man, 
Archiv far Not. LIII. 1887, i, p. 871, and in Weber'n Zool. Ergebn. Niedarl. Oat. 
Ind. 11.1892, p. 116, and Zool. 
2001. Boo. (8 )  V. 1898, p. 891: 
Max Webar, Zool. Jahrb. Elyst. X. 180?3, p. obili, Ann. Mne. Oenov. ( 8 )  XX. 
lso, p. 267. 

Carspace o n r i d y  pitted and frosted above, the regioae well 
e n o n ~ h  Mned  by grooves, which in p l d e s  are broad shallow and  nn-  
even; the dieposition of theaegrooveo in t l ~ e  middle of the carapace 
malree a letter El. The bordere of the carapaoa are thin ond are ebarply 
defined end finely beaded or milled: thrr bn(ePo-lataral bordera ere 
&hed and are onb ilia kdh, iwl- the wter o r b i W  angle : 
t h e  potitam-lateral boandaty of the a r S p ,  OII eaob side, is a dis- 
tindfwet. 
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The ohelipede vary, amording to eex and age, from a little 
over onoe (in the female) to a little over twioe (in old moles) the length 
of the oaropace. The bordere of the arm are dentioulated, especidly 
the inner border ; the inner angle of the wrist forms s large eharp spine 
with aome spinalee at its beee ; the inner eurfaw of the palm is more 
or lose granular, the outer enrfece baa some fine reticulate merkings 
and -running parallel with the lower border, on to the fixed finger-- 
A raiaed line : the fingem are stout and etrongly toothed, the h t y l u a  
being longer than the upper border of the palm. 

The 2nd and 3rd pair of legs, which are about equal, are over 1# 
timea the length of the arapaoe : the let pair are a little more than 
a daotyl-length, the 4th pair a little leee than a h ty l - length  
longer than the carapace. The only ~rmafare of the legs, which are 
typical ewimming paddles, ia a enbterminal apine on the anterior border 
of the meropodite. 

In the Indian Mneenm are 63 specimene from the eeaa of I n d k  
The carapace of the large& male ia 50 millirn. long and 66 millim. W. 

/- Ptychognathus, Stimpeon, Proo. A a  Nab. 8ci. Phild. 1868, p. 104 : Kingsley, Proc. 
A a  Nab. 8oi. Philad. 1880, pp. 188, ##1: de b, 2001. Jshrb., Spt. ,  IX. 18@6, p. 90. 

QMUiograpaw, A. Milne Edwardr, Nonv. Amhiv. dn Mae. IV. 1868, p. 1@, 
Casloehiruu, Nanok, Zeita. W~M. Zool. XXXIV. 1880, pp. W,66 (terts de Man). 

Very closely resembles Varme, from which i t  differs only in the 
following particnlars :- 

(1) the exopodite of the external ruaxillipeda ie of remarkable 
breadth, being at  least aa broad as, imd nenally much broader than, the 
inchiurn of those appendagee : 

(2) the regions of the carapace are not alwaye eo well defined. 
(3) the dactyli of the legs, thoagh oompreased, are not ao b d .  
Dirtn'butios : Ielande of the Indo-Pacific, entering fresh water 

above any tidal influence. 

Key to the Indian species of Ptychoynathne. 

I. Carapme hnrdly broader than long: front prominent, 
straight or hardly einnons: the antennnles told very 
obliquely r- 

1. Teeth of the sntero-btard border rhsrp and d i e a t  : 
regions of the onrapaoe fairly well d d n d  : fingers 
of the female ohelm nu& :- 

i. Innet angle of the wriet dentiform, bat not 
prodnoed : a large rhrglly pstoh of on 
the inner rnrfcce of the hand of the male... P, drntatcr 
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ii. Inner angle of the wrist produced to fonu a 
long spine: a p t o h  of hair on the outer 
surface of the hand of the male, near the 
finger cleft ........................................ P. onyx. . 

2. Teeth of the antero-lnternl border not salient, in- 
~ i c a o n s  : regions of the orrrapeoe not, or hardly, 
indionted :- 

i. A mbbminal  patah of brietlw on the outer 
...... earfme of the 6xed finger of the female P. andaman&. 

ii. Fingem of female nude ........................... P. puailla. 
11. Carapace deoidedly broader than long : front little pro- 

minent and deaidedly dnnons: the antennulea fold nearly 
tnmavemly ............................................................ P. barb&. 

90. Ptychogncrthue dentata, de Man. 

P t y c h o p ~ t h w  duntatus, de Man, in Weber's Zool. Ergebn. Niederl. Oat-Ind. 11. 
1898, p. 818, pl. xviii. 6g. 9. 

Cs~apace inappreciably broader than long, flat but not particularly 
depreaeed, ita regions quite distinot, rrs also are the cervical snd bran- 
dhial groves and a pair of post-frontal tuberolee : on the posterior part 
o f  each epibranchial region, obliquely parallel with the poetem-lateral 
borders, is a fine ridge. 

Front prominent, lan~inar, nearly straight, its extent is two-fifths 
the greatest breadth of the carapace. 

Antero-late1711 borders of the carapace cut into three sharp salient 
teeth, of which the filut is much tlle largest, and tile third much the 
smallest. 

Upper bolder of the orbit very sinuous. The nntennnle~ fold very 
obliquely. Anterior border of the buccal cavern not granular, but 
having a median horimntal tootl~. 

Exognath oval, with a smooth and strongly convex surface: its 
p ~ t e s t  breadth in the mnle is more than twice that of the iechiognsth, 
bu t  in the female is only a little more than that of the ischiognath. 

Chelipeds of the male rno1.e than 1$ times the length of the cars- 
pace, smooth : inner angle of the wrist acute, but not spiniform : palm 
higher than long, inflated a t  tllo postero-inferior angle, and having a 
tnumck of haira in the middle of its inner surfaoe: claatylus more than 
twice the length of the npper border of the palm, longer slenderer and 
leee strongly toothed than the fixed finger: both lingers though hollowed 
at the tip are sharp-poiatad. In the female the chelipede are about w 
long IUI the carapace; the hne r  angle of tile wrist is spiniform ; the 
palm is not swollen and is nude, aud ita outer surface is traversed, near 
t h e  lower border, by a fine raised line whicl~ extends nearly to the tip 
of the hd finger. 



101 A. A l c ~ a k - O ~ ~ i ~ ~  E b m  of I d k  [NO. 3, 

The 2nd and 8rd pairs of l e p  are about 1+ times, the 1st pair are 
not quite 1+ timea, and the 4th pair are arb not 14 t ima,  the length of 
the carapace: on the anterior border of the merne of the first three 
pairs is a subterminal spine. 

The sidewall of tlre oarapooe end the b-1. joinb of the legs have 
little tornelltam. 

In the Indian Museum rre 2 msleu and an egpladen female from 
"the of lbengalW and 2 yonng femalea from Upper Tenasserirn. 

The campce of the largest male i~ 19 millim. long and not quite 20 
millim. in ita greatest breadth. 

. . 

91. Plychognathus onyz,' n. sp. 

Very o l m b  r e M  MI P, crpinioprprs, OILm., ud tp P. P o l h i  and a h u ,  de M., 
if them speoiecl an, dirtinct. 

This species very nearly resembles P .  denhto, from whiuh i t  dSem, 
young ~ B O ~ O B  being IMIXI@ with females of tbe m e  she, only in 
tbe following perticularp :- 

(1) the c a m p ~ ~  t h a ~ g h  otherwiee h i k  in much thinner and 
&pmmd ond itr mmkinga are uot quite eo di&ibbt : 

(2) in the middle of the anterior border of t l ~ e  b a d  cnrvern ie 
R alight prominence, bat no dietiwt tooth : 

(3) the exognsth (in the youtag male) is, IM in the female of 
P .  M a ,  bat little broader than the isol~iognnth : 

, ' (4) in the ohelipede of tlre young male the inner angle of the 
wriet is produoed to form a long spine ; there is IIO hair on the inner 
sn r fu )~  of tlw p l m ,  bat on Cite o n k  mrfaue, i n  the fingerdeft and 
wtendiag domg &lw fixed finger, there is tpft of hair' ; the outer snr- 
face of the palm also, ae in the female cd P. d W ,  is bvensed, dole 
fo the lower border, by a raked line, whiuh rum to the tip of the fired 
%r j fibrlly the fingsla are b l a n k ,  a d  the dact j lu  ir only rborrt 
twice M lolrg' ae the upper border d bhe palm. 
. Probtidly the ebief dirtinotion between t h b  a+ end 
P. dsnedr ia that in the hale of this speaies tlle inmet angle of the wriat 
50- L long *ae, atid the hair is on the outaide inhad of on tbe 

ot tho B a d .  
. In tB, Indian Mnmam am two young males probably from Tsroy. 

T h  auupm ia & lit& over 12 millim. long and L8 millim. hmad. 
. . . . 

. a .  
. . 92.. Ptychognathrrs andammica, n.  ep. , , 

.. . Claely &akd to P. pucillq of w&h it may be en Aadpplan variety. 

, ' ~ C * ~ ~ p u e a  not much b d r  than long, quih flst, maoh dapmed, 
the regiom are hardly indicated, even when the c a ~ ~ p s g ,  ie q&.-dpy, 



but the H-~hnped m ~ r k  in the middle iR alwaye plainly vi~ible, the 
whole enrfece is clomly and finely pnnctete : there are no post-frontal 
takqch~~, bat on the porterior part of either epibraaal~isl region there 
is a fine line running obliquely-palallel with the postern-btad Wen. 

Front pminent ,  laminar, sligbtly sinnone, its extent is twaflfths 
the greatest breadth of the carapaee. 

The antem-lateral bodem are cnC i o b  3 not very aoote or W i n c t  
lobes (i~ioluding tbe outer orbitel angle), of which the fireb is QUQII t l ~ a  
1Pqpu4 m d  the laet much tlm emalleat. 

Upper border of the orbit slightly einuoue: tb &nhnauk fold 
ve1.y obliquely. The oetelior border of the b ~ w I  oavm ie grsaular 
and a little concave. 

The exognsth i e  long snd elliptiosl; ita brerrdth ill f h ~  femsle, is 
nearly twioe that of the ieohiogrurtl~. 

The (rhelipeds in the female (aule uaknown) arw ahout as b ~ g  ae 
the ampwe, a11d their outer e u r b  ie very finely retioslcbgrpanler : 
inner q l e  of wriet prooounoed, bat not opiniform : pelm witluat I~nic; 
b a t  there is a o h a ~ ~ ~ ~ t e r i s t i c  brpeh of sti$ob l~eir  s t  the tip of tihe fixed 
fingep m ita outer m r k .  The fingem hove broad titip e s p h l l y  the 
fixad f i~ger, wbich ia etoutw a d  moreet~ongly toofbed tban tbedwbylns : 
the dsobylaa is &oat twioa es long ae the upper bolder of the pslra : 
t h e  outer enrfnoe of the pslm and fixed fioger i o  t~bvel*d, twr the 
lorn border, by a fiw rsioed gmnnler liw. 

The legs h v e  not mmh tonzentwn on the W joi-, but the 
aaterior border of the meroww is mtl~er  tl~iokly f r i ~ g d :  the eabter- 
rninol bntiole on the mterior border of the mempoditss M emell, blant, 
ipooaopkrrow, or obsoWnt .  'l'he 2nd and 3rd psis of l e e ,  which we 
the longwit, ere h u t  19 t h e e ,  t.he lrrt pair rn not 14 times, and the 4tb 
pair are little more tl~w onm, the kngtk of the oarwpsee. 

In tire Indian Museum ere two yorrag femslee from o f~whyabr 
e m  at the baea of S d d l e  Hill is Bortl~ Asdsmcto Ialsod. .Their 
oalou~ ie dark motfled green. Tlw oavsproe is a little ovw 13 milliPl. 
long and about 14 millim. broad. 

Ptyahopdhw p d l w ,  Hellsr, Wonve O m t .  p. 60: Kingday, ?roo. Ao. Nd. 
8d Phihd. W. p. 2041 de MI., Y o t ~  hydem MM. 8.1881, p. nad eml. 
Jehrb. Syst. IV. 1888-89, p. 440, nnd is W W m ,  Zool. Erlpsbn Ni* @fr 

Ind. J 1. p W, and h l .  Jaw. Byst. IX. 1896, p. 99, and X. 1898, pl, R P ~ W .  lie 22 : 
Ortmbn~~, ZooL Jahrb., Syet. VII. 189844, p. 712. 

Tkw speak, w b h  prw firtit 'in tbe bliapbPP Ielrndu, is u& 
rep~wented in the Mnaeum coll&tion and I have neter m n  it. . , . 



A. Aloock-Carcinnl&aI Fauna of India. [No. 3, 

94. Ptyclwg~aathtis barbafn (A. M. Edw.). 

Ohathograpur barbatue, A. Milne Edmrdr, Nonv. Archiv. dn Ynn. IX. 1878, p. 
316, PI. xvii. flg. 4. 

Ptych-hur barbdue, Ortmmn, 2001. Jehrb. Byst. VII, l8B8-@4, p. 712: 
d e  Man, ZmL Jdrb.. Byst., IX.  1895, p. 106. 

,. Carnpaoe decidedly broader than long, flat, depressed, the regions 
indiatinot : the two postfl.ont.al tubeleles are fairly distiiict, bnt there 
is no distinct raised line on the posterior pnrt of the epibranchial re- 
gions, running obliquely parallel wit11 the posterior borders, enoh es iu 
pment  in all the other Indinn species. There is a good deal of tomen- 
tnm on the si4es of the campwe. 

Front deoidedly ainnoue, not prominent,  it^ extent is a little Inore 
than two-fifths the greatest breadth of tlie campace. 

The ante1.o-lateral borders of the campace are ant into 3 not very 
conapiuuone teeth (including t.he outer orbital angle) of which t.he 
firet is mnoh Lhe largest and the tllird muali the smelleat, ae ueoal. 

Upper border of the orbit littlo einuous: the antennulea fold nearly 
tranevereely. Anterior border of the bucoal cavern finely granular. 
: The exognath is elliptical, with a slightly convex surfam : in the 
male its greateet breadth iR more than that of tlte ieclliopath, in t.he 
female it ie elightly narrower thnn in the male. 

Chelipeds in the male about 13 times the length of tlie oarapme, 
the inner angle of the wrist little pronounced ; the band mnesive, with 
a tuft of hair in the finger-cleft and running eome little diatance along 
the outer surface of both fiogers ; the fingers me rather blunt, the dm- 
tylns, which is about twice the length of the upper boldel. of t l~e  palm 
is longer slenderer and lees stt.ongly tootltecl thau the fixed fiuger, 
agaimt which it closes rather obliquely. In the female the ohelipede me 
trbout aa long aa the carapace and are not very maaeive, the inner angle 
oE the wrist is dentiform, there is no hair on the hand or fingers, and 
6he outer enrfrce of the haad and fixed finger is traversed near the  
lower border by a raised line. 

The leg-joiuta are lees expanded and leas abnnlbntly plamed than  
in the other Indian epeoies, and there ie no subterminn1 spine on the 
gntarior border of the meropodites. The 2nd and 3rd poire of legs am 
abont 14 times, the 1st pair about 14 times, and the laat pair a l i t t le  
over once, the length of the onrep~ce. 

In the Indian Muaenm are 3 specimens fl-om Diamo~~d Island off 
t h e p e p  coast and from Akyab, (besides nnmerons epeoimene £ram 
Samoa). The carapace of an apparently d n l t  male is 11 millim. long 
and 14 millim. broad. 
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h r x ~ ~ o a r r ~ ~ u e ,  A; M. Edw. 

Pymidoqwthus, A. Milne Edwards, Bull. Boo. Philom. Pane (7) 111.1878, 
p. 109 : de Man, N o h  Leyden MM. V. 1888, p. 160, and Joorn. Linn. Boo., Zool., 
XXII. 1888, p. 148. 

Hypribgrapow, de Man, N o h  Leyden M u .  I. 1879, p. 72 (ipM tsrte). 

Thia g e n ~  ia cloaely w l a h  to Varuna and Ptychogsathur. It 
M e r e  from Varunu in the same particulars that Ptychognathus doee, 
that  ia to may, the exognath of the external maxillipeda is much broader 
than the ischiognath, and the dactyli of the l e e  though oomp=eesed 
are not dilated. It fnrther Mere ,  both from Varuna and Pfyrhgnathus 
in the following characters :- 

(1) the csrapace ie decidedly traneverae, ie deep, and ia dorsally 
atrongly convex in both directions : i t  ie alao anteriorly declivons with 
the front ddexed, and ita antero-lateral bordere are hardly arcbed : 

(2) the antennolee fold tranavereely : 
(3) the lower border of the orbit is complete, except of oonnee a t  

the orbital hiatus : 
(4) the carpopodites and propoditee of the legs are not particolarly 

broad. 
Distribution : Indo-Pacific in freah or brackish water. 

Key to the Indian + of Pyxidognathns. 

I. A single opine on the posterior border of the meropoditer 
of the lega .............................................................. P. f lrviuti l ir .  

11. More than one spine on the poeterior bordem of the mem- 
podites of the legs ..................................................... P. deianircr. 

95. Pyzidognathus &niro, de Man. 

*rcidognathw &itmica, de Man, J o m .  Lim. Soa, 2;001., XXLI. 1888, p. 118, 
pL x. 5g8.4-6. 

Carapace abont 2 ne long aa broad, oonvex, smooth, without 
diatinctiun of regione excepting a faintish H-shaped mark in the 
middle. Free edge of front sinuous or four-lobed, aa in the next epecies. 

Antem-lateral borders of the carapace cut into three prominent 
acute teeth (including the outer orbital *ngle), the firat of whioh ie the 
largest, and the laat of  whioh in epine-like. 

Upper border of orbit elightly einuoae, lower border finely denti- 
cnlate. 

Exognath of tlie external m~xillipeda, in the male, very much 
broader than the iachiognnth, and having n smooth oonvex eurfaoe. 

Chelipeds in the $ang male abont 14 timee the length of the oars- 

' pace : inner border of ieohium, arm, and wriet denticnlate ; inner angle of 
J. 11. 53 
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wrist spiniform; the u p p r  border of the palm is granulate, a finely 
beaded raised line travereee the lower part oE the outer surface of the 
palm and fixed finger, and there ia a very short seriea of granules near 
the middle of the inner surface of the palm: the palm ia nearly aa 
high aa long, and the daotylne is mnoh longer' than the apper bonier 
of the palm and oloses against the fixeh finger by the tip only. 

The 2nd pair of legs, which are the longeat, are not much short of 
twice the length of the carapnce ; the 4th pair, which are the shorteat, 
are but little longer than the carapace. In  all the legs, the meropodite 
haa some fine rugosities on its npper surface, a spine near the far end of 
the anterior border, and some api11es oa the posterior border-these being 
most numerons in the oaae of the 4th pair of legs : and in all, the 
edges of the 8 terminal joints are hairy but not plumose, nor are these 
joints b t d e n e d  or compressed. 

I n  the Indian Muaenm are two very small male specimens from 
Mergui. 

Carapace transverse, markedly convex, finely pnnotate, the regions 
indicated only by a11 H-shaped mark in ita centre. 

Front between two-fifthe and a third the greateet breadth of t h e  
carapace, defiexed, sinuous or fonr-lobed, the two middle lobea broad, 
the outer lobes (= iuner orbital angles) snbaonte. 

Antaro-lateral bordere of the carapace slightly arched, cut into 
three prominent aonte teeth (including the onter orbital angle) of which 
the first is the largest and l e d  aoute, and the third is apinslike. 

Orbits of good depth, the upper border slightly sinnoue, the  
lower border defined by a granular ridge running cloae behind t h e  
prominent denticukted ridge that bounds the infra-orbital region of the  
carapace. 

A~iterior border of buccal oavern prominent, finely maulate.  
Exognath in the female broader t h ~ n  the iechiognath, and having r 
smooth convex eurface. 

Chelipeds in the female abont as long aa the oarspace, more massive 
than the legs: inner angle OF wrist acnmir~ate : a raised line runs along 
the outer surface of the palm and fixed finger, close to the lower border: 
fingers rather sharp though spooned at tip, dactylus hardly twice the 
length of tlie npper border of the pcrlm, longer and rather leea strongly 
toothed than the fixed finger. 

All the leg-joints are plnmed, and all the daotyli are long compreeeed 
and reourved. In  all the legs there ia a very strong apine in the diet4 
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half of the posterior border of the meropodite, and in the 6ret 3 pairs 
there is s smaller eubterminal spine on the anterior border of the same 
joint. The 2nd and 3rd paire of lege are sbout 13 times, the 1st pair 
sre not quite 14 timw, and the 4th pair are about I* times the length 
of the carapace. 

Colonr mottled dark green. A single female was found olinging to 
the flats of a fisherman's net iu the R. Ichamutty above Bongong in 
the J e w m  District: ite cnrapace ia 15 millim. long and 19 millim. 
b m d .  

The lega are obviously adapted for swimming, and the recnrved 
dactyli and spiny meropodites appear to be adaptations to a swift 
current. 

The chief difference between this speoiea and P. deianira-the femnle 
of the former being compared with the male of the latter-is that in 
tbia speciea the three terminal jointe of the legs are more compreeeed 
and the posterior border of the meropodites ia armed with a single 
opine. 

Sub-family SESARMINE, Dana. 

Bmarma, Say, Jonrn. Acad. N s t .  815. Philad. I. 1817, p. 76: Milne Edwards, 
Hint. N s t .  Crast. 11. 7 1 ,  and Ann. Sci. N s t .  Zwl. (3) X X .  1863, p. 181 : A. Milne 
Edwada, Nouv .  Arohir. dn Mm. IX. 1873, p. 801 : Kingley, Pmc. Ao. Nat .  Sci. 
Philad. 1880, p. 813 : Mien, Challenger flrmahyarq p. 869: de Man, Zwl. Jahrb., 
8yPf., II.lS86-87, p. 841 and IX. 1895-87, p. 128: Biiger, 2001. Jehrb., Syst., VII, 
1803-Q4, p. 618. 

Pathysomu, De Haan, Paan. Japon. Cmst., p. 33. 
Holomstopus, Milne Edwards, Ann. Soi. Nab. Zwl. (3) XX. 18S3, p. 187. 

Carapace squarish or actually square (the sides being straight and 
nsnally nearly palallel), naually deep (though occasionally shallow and 
much deprensed), seldom very convex: the gastric region ia nlmost 
always very well delimited, and is commo~lly divided into 5 subregions, 
and in most cases the 4 antem-lateral subregions project as 4 prominent 
post-frontal tubercles. 

The side-walls of the carapace have everywhere acharacteriatic fine- 
meshed reticulate texture as regular aa that of a sieve. This appearance 
is due to a multitude of small uniform granulea arranged i n  paim in 
cloee-set parallel rows : between each pair of granules is a little row of 
bristles, one of which in each row is long and pointe diagonally forwards. 

The front oconpies half, or more, of the anterior border of tile 
cnrapnce, and is obliquely or vertioally deflexed. 
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The orbile, whioh o m p y  the mat of the anterior border of the  
carapace, are oval and of good depth : below their outer angle is a deepiah 
gap lead in^ into a system of grooves whioh open into a notch st the 
antero-latertal angle of the bncoal cavern. At the inner nngle of the 
orbit is the usual tooth, belongiog to the inner of the two foeese into 
which (M in all the crabs of thin enbfamily) the orbit is m plainly 
divided. The eyes are of no great length. 

The antennulee fold nearly tnrnsversely into rather narrow fossce : 
the inter-antennolar septum is very broad. 

The anteroaxtemal angle of the 2nd joint of the antennnl pednncle 
is a good deal prodnoed : the antenna1 flngellnm, which is slender and 
rather short, lies in the orbital hiatns. 

Epirtoms well defined, prominent, rsther short fore and aft. Bnccwrl 
eavern square. The external marillipeds leave between them a large 
rhomboidal gap, which M a good deal tilled up by a hairy fringe : they 
are obliquely traverred, from a point behind the antero.externd angle 
of the ischium to the antero-internal angle of the merns, by a conepi- 
cnous line or oreat of haira: the palp, whioh is rather coarse, is 
attaohed to the rounded summit of the obliquely-direoted m e m .  

Chelipede maasive--not always so in the female--usually subequal, 
OF no great length : palm high and short, the fingem though snbaonte, 
w e  hollowed a t  the tip. 

The legs do not llenally differ very markedly in length, though the 
third pnir are the longest and the fimt and lset (4th) paire the shortest : 
the meropoditee are thin, and are usually, but not alwayq broad. 

The abdomen in both sexes oonsiste of 7 separate segmenta : in the 
male i t  occnpies the whole breadth of the sternum between the bases of 
tlle last pair of legs. In  both sexes the second segment, as well ae the  
exposed portion of the first, are narrow fore and aft. In  the female 
the leet segment is small and n m w  from side to side, and is more or 
less impacted in the broad 6th segment : in the male also the laet seg- 
ment is much narrower than the one that preoedes it. 

Dietkbutwn: all tropioal and subtropical sew: not found in the  
Mediterranean. 

I am not inclined to adopt the snbgenera proposed by Dr. de Man, 
although I must admit that hia system is convenient in praotice, for 
identifying species. 

I may also mention here that specific distinctions based merely 
on the sculpture of the dactylne of the male chelee are inadmissible, 
aa the sculpturing frequently differe in the two fingers of the same 
individual. 
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Key to the Indian tp& of gersrma. 
I. Oarapace deepish, ita length deoidedly l e a  than its breadth 

between the mtem-lateral angles, ita rides nearly parallel- 
never markedly divergent poetariorly :- 

1. The inner border of the arm bears, near ib far end, 
a large acute tooth: on the npper mrfnae of the 
palm of the male are at least two oh-teristio 
obliqw oomb-like ridgee: the upper surfwe of the 
movable flnger of the male ia milled :- 

i. Posterior border of the meropoditer of the 
lege entire :- 

a. No tooth on the lateral border of the 
oarapsae behind the orbital angle .- 

a. Front more than half the extent 
of the anterior border of the 
csrapsoe ................................. 8. quadraturn. 

B. Front exaotly half the extent ot 
the anterior border of the 

................................. oarapace 8. pictum. 
b. A tooth on the lateral border of the 

oarapaoe, behind the orbital angle ........ 8. bidens. 
ii. Distal end of the posterior border of the mere- 

podites of the l e e  aontely m m t e  (no tooth 
behind the ontar orbital angle) .................... 8. Andersoni. 

8. The inner border of the arm doer not end in a large 
v ine  or saute lobe, though i t  may be a little dilated 
distcrlly: there are no oblique peotinated ridgea on 
the upper mrfaoa of the palm, and the npper snrfeoe 
of the movable 5 g e r  of the male thongh it may be 
granular ia  not milled :- 

i. A tooth at  the inner angle of the wrist (a 
tooth on the lateral border of the carapace 
behind the orbital angle) :- 

a. The breadth of the oarapaoe between 
the antero-lateral anglee ia equal to, or 
more than, the breadth between the .............................. epibranohial teeth 8. Edwardri. 

b. The breadth of the auspam between 
the antero-lateral anglee is deoidedly 
leae them the breadth between the eyi- 
branohial teeth, the aides of the oarapwe 

................... being markedly sinuo m... 9. Meinerti. 
ii. No spine at the inner angle of the wrist :- 

a. Carapaoe and oppendngeenot uniformly 
tomenfose : two mute teeth-the m n d  
of which is hardly v i e i b l w n  the 
lateral border, behind the acute orbital 
angle. ;. .. i... ...................................... 9. intermedium. 
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b. Oarapoe and nppendagen covered with 
a rhort bat very denw for, amid which 
are prominent tnberole-like t& of 
hair: lateral borderr oat into thrw 
blunt l o b  (including the orbital angle) 
of equal sire .................. .... ............. 8. lanatum. 

11. Carapace nearly aqnare, it8 length being little l e a  than i ts  
breadth between the antero-lateral anglen : the inner border 

- of the arm ends in an aonte nerrated lobe: a very finely 
peotinated ridge travemea the upper anrfaoe of the pnlm, 
fore and aft, close to the upper border: (a tooth on the 
lateral border of the oarapsae behind the orbital angle) :- 

1. Ocuapaoe deep, ita aid- nearly parallel : a tranrverne 
g n m h  ridge on the inner enrfece of the palm: 
daotyli of the lega of good length :- 

i. Upper border of movable finger of male with 
an  elegantly milled orent of 40 to 60 fine 
lamellae .................................................... 8. tariolotum. 

ii. Upper border of movable finger of male with 
a ooarnely orennlata orest ............................. 8. tstmgonum. 

8. Campace rballow and deprelured, ita ddee divergent 
posteriorly : no tranaverw grannlar o m t  on the inner 
&f- of the pelm : dactyli of the lega rhort : (a 
milled orent of about 25 very h e  lamellm on the 
upper border of the movable finger of the male) ........ 8. Brockii. 

111. Carapnce nomewhat elongate (its length being deoidedly 
more then ita breadth a t  the antero-lateral angles), shallow 
and d e p r e d  :- 

1. No tooth on the lateral border of the oampaoe behind 
the orbital angle : leg# with remlukably broad rnero- 
podite and remarkably ahort pmpodite : npper border 
of movable finger of male with an elegantly milled 
areat of about 40 fine lamellm ................................ 8. latifemur. 

8. Two teeth on the lateral border behind the orbital 
angle : movable finger without any milling :- 

i. Port-frontal 'tnberclen of the gantrio region 
serrnted: leg6 with meropoditer of good 
breadth and deotyli of good length ................ 9. polittrm. 

ii. Postfrontal tubercles moo th  : lega with rather 
narrow meropoditea and rhort dsotyli ............ 8. oc6anicum. 

IV. The lengtb of the oarapace in jast equal to its breadth a t  
the en-lateral angles: lega long and slender, with 
elongate deotyli :- 

1. Oarrp.ce ~hallow, depreod ,  perfeotly qnere, its 
dder quite parallel: two little teeth on the l a t a d  .............................. border behind the orbital angle 8. Rnni. 

8. Carapeoe deepinh, ita riden rtrongly divergent por- 
teriorly where ita breadth in mnch greater than its 
length : two teeth (not inolnding the orbital angle) 
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on the hhd border, the p t e r i o r  one being very 
s d  :- 

i. Third pair of l e g ~  not three timw the length .................. ..................... of the osrspaoe ., 8. longipr. 
ii. Third pair of legn more than three-and-a-half ................... timm the length of the oampaoe 8. kraussi. 

97. 8esarma qulrdratum (Fabr.). 

Canes+ q d z a t w ,  F a b r i o i ~ ,  Blnt. Byst. BUPP~. P. 841. 
Ocrpoda quadrota, Bow, Hiet. Nat. Omst. I. p. 1 9 8  
Ocypoda plicatu, htreil le,  Hint. Nat. C m t .  &o. VI. p. 47. 

quadrota, Y i e  mwardn, Hid. Nat. Orart. 11. 76, and Ann. Boi. Not., 
Zool., (3) XX. 1868, p. 188. 

#earma quadraturn, A. Milne Edwardr, Noar. Amhiv. du MU. IX. 1873, p. 802 : 
Miers, Phil. T m .  Vol. 168, 1878, p. 400. 

R ~ Q -  quadrota, Biohtelr, in Mobiua' Meerenf. Meurit. p. 167: Kingsle~, 
h. ~ 0 .  Nst. hi .  Philad. 1880, p. 217 : Lens end Biohtelr, Abh. 8enok. Nat. Gee. XII. 
188, p. 426 : de Man, Zool. Jahrb. 8pt. 11.1887, p. 666, pl. xrii. fig. 8 and p. 688, 
.nd IT. 1889, p. 4M, and IX. 1805-97, pp. 181, 182, .ad Notee Leyden Mw. XII. 
1890, p. W, lrnd in Weber's Zool. Ergebn. Niederl. Ofat-Ind. 11. p. 828: Thallwits, 
Abh. MM. Dresden, lEW-91, No. 8, P. 87: Hendmon, m. Lina 800. Zool., ( 8 )  
V. 1898, p. M2: OrCtnann, ZwL Jahrb. Bynt. VII. 1893-84, p. 7% 

Qropslu (Paehysoma) afinh, De Haan, Faun. Jap. p. 68, pl. xviii. fig 6. 
B e r a m  ofinis, ~ U M ,  Bud&. k ~ ~ t .  p. 45: Milne Edwardn, Ann. Boi. Nab. 

Zoul. (8) XX., 1863, p. 188: Heller, Nova= Cruet. p. 62 : de Man, Roten Leyden 
YM. 11. 1880, p. 88:  Miem, Am. Nag. NJ. Hint. (5)  V. 1880, p. 818: Kingsley, 1.0. 
supra, p. 213: Ort-n, 1.c. ncpra, p. 724.. 

~bso+mcr rcngulota: Milne EdrrPrdq Ann. Boi. Nat., Zool. (8) XX. 1858, p. 184 : 
Kingley, 1.c. W a ,  p. 218. 

e ~ m a  arpcra, Heller, Nowre h n t .  p. 68, pl. vi. fig. 1 : Kingsley, 1s. mpa, 
p. 214 : Miiller, Verh. Nat. Qw. Banal, 1886, p. 476: de Man, Zwl. Jahrb. 11. 1887, 
p. &j6 and Jonm. Linn. 800. Zool. XXlI. 1887-88, p. 169. 

8eranno nrslima, de Man,  ZOO^. Jahrb. Byst., 11.~867, p. 666, and Joarn. Linn. 
Eh. ,  Zool., XXII. 1888, p. 170, pl. xii. @. 6-7, and Zool. Jahrb. Bynt., IV. 1889, 
p. 434. 

Carapace  ha rd ly  convex, decidedly broader t h a n  long, ita length 
b e i n g  a b o u t  four-fifths ita breadth between t h e  antem-lrrteml angles,  
deep ; the 4 post-frontal  lobee p rominen t  equa l  a n d  a l i t t l e  rugose  trsns- 
verse ly ,  the rngm be ing  sparse ly  tu f t ed  witt i  ha i r  ; t h e  cardiac  a n d  i n h a -  
tinal regions  very m n c h  less  d is t inct  t h a n  the gas t r i c :  some oblique 
s t r i a t ione  o n  t h e  epibranchial  regions.  

F r o n t  deoidedly more  than half  the greatest b r e a d t h  of the 
carapace ,  not v e r y  deep, its f r ee  m a r g i n  nsna l ly  b u t  s l ight ly  sinnons. 
Labt-al bordem of carapace  nea r ly  parnllel ,  a l i t t l e  d ive rgen t  ante-  
riol.ly, w i thou t  a n y  tooth behind t h e  acute orbital angle .  

The chelipeds differ in the sexos, be ing  abou t  12 t imes  the length 
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of the carapace in the male and muoh more massive than the lega, but 
in the fem~rle hardly 1s times the length of the carapace and not more 
massive than the legs. In both sexea the outer surfam of the ~ r m  
wrist and palm sre granular, the granules on the arm and wrist having 
a aqnamiform srrangement, the inner boder  of the arm be91.e a 
subtarminal spine of large size, the npper border of the arm ending 
in a much smaller spine, the inner angle of the wrist ia not dentiform, 
and the inner surface of the palm is more or lese granular. In the 
male the pnlm is a little swollen below and has, on ita npper s&, 
some short oblique crests, of which two are most elegantly p t i n a f e d  : 
in the female the palm is not swollen and the oreats are simply granular. 
The drrctylns is leas than twice the length of the npper border of the 
hand (palm) and ita dorsal surface is elegantly milled with from 11 to 19 
blunt, rather coarse, transverse lamellm: in the female this milling ie 
incomplete and very indistinct. I n  neither sex Gi there any great gap 
between the closed fingers. 

The mempoditea of the l e p  nre foliaoeoae, their greateat breadbh 
in the 2nd and 3rd pairs being more than half their length, their 
anterior border end8 a t  an acute subterminal spine, and their doreal 
surface has some fine transverse aqnamiform scnlpture. The nnterior 
border of the last three joints of the legs, and part of the poeterior 
border of the last two, is fringed with tufts of brietles. The 3rd pair 
of legs, which are slightly the longeet, are about twice the length of 
the carapace, and their dactylas is about three-fonrths the length of 
their propodite. 

In  the Indian Museum are 42 specimens from both cosets of t h e  
Peninsula, Ceylon, the Andamans and the Nicobars. 

In  a male of good size the campace is 16 millim. long and 20 
millim. broad. 

Qrapsue (Paehyroma) pietus, De Haen, Faun. Japon. C d .  p. 61, pl. xvi. fig. 6. 
Bsrarma piatcr, Kmunr, Sndsfr. O m t .  p. 45: Mihe Edwards, Ann. Boi. Nat., 

Zool., (8) XX. 1868, p. 184: Stimpeon, Pmo. Ao. le t .  8ci. Philad. 1868, p. 106: 
de Man. Notee Leyden Mnr. 11.1880, p. 98, end Zool. Jahrb., Byat., 11. 1887. p. 667, 
and IX. 189687, pp. 181, 189, and Joarn. Linn. Boo., Zool., XXII. 1888, p. ln : 
Biirger, Zool. Jehrb., Byrt., VII. 1898-94, p. 828: Ortmann, Zool. Jahrb., Syst., 
VlI. 1893-84, p. 726. 

Agrees with 8. quadraturn in everything bnt the following parti- 
onlare :- 

(1) the carapace is not so broad, its length being about five-eixtha 
of ite breadth between the antem-lateral anglee : 
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(2) the front b not so broad, its extent being only half the breadth 
of the carapace : 

(3) the rneropodites of the l e v  are not so broadly foliaoeans, their 
greatest breadth, in the middle two pairs, being lees than half their 
length. 

The Indian Museum poeseeees a single speaimen from Mergoi. 

99. 8warma Edens (De Haan). 

(h.apmu (Puchy-) Mdsrrr, De Haan, Faun. Japon. Orrrst. p. 80, pl. xvi. 5g. 4, 
and pL xi. 5g. 4. 

Benowma bidma, Dsnq U. 8. BxpL Exp. a rmt .  pt. I. p. 863 : Milne Edwards, 
Ann. h i .  Nrt., Zool., (8) XX. 1868, p. 186: Stimpaon, Proo. do. Nat. Ed. Philad. 
1858, p. 106: Heller, Novam O m t .  p. 64:  Hilgendorf, in v. d. Deoken'a Beisen 
Oat-Afr., Omat., p 91, pl. iii. tig. 8a : Bofhnann, in Pollen & Van Dam, Fann. 
Madag. Omst. p. 24: Yiem, Ann. Mag. Nat. Hirt. (5) V. 1880, p. 818, and Zwl. 
H. M. 8. Alert, pp. 164, 246: Kingaley, Pmo. Ao. Net. h i .  Pbilad. 1880, p. 214: 
de  M.n, N o h  -den Mna. 11. 1880, p. 88, and ZooL Jahrb., Syat., 11. 1887, p. 668, 
and in W e W s  2;001. Ergebn. NiederL h t - Ind .  11. p. 880: Lena & Riohten, 
Abh. Semk. Nat. Ow. XII. 1881, p. 485: Blrger, Zwl. Jabrb., Syet., VII. 
189- p. 688 : Ortmann, ibid. p. 788 : Nobili, Ann. Mm. Qenova (2) XX. 1899, 
p. m. 

B e s o m  Lhwmiari, Milne E d w d ,  1. e. aupta : Toaxetti "Magenta" Croat. 
p. 14, pl. ix. 5ga. 8 a-f: Kingaley, Pmo. Ao. Nat. Boi. PhUod. 1880, p. 216: de Man, 
ZooL J ~ h r b .  Syet. 11. 1867, p. 669, and IX. 1895-87, p. 808, and Jonm. Linn. Boa., 
Zool., XXIl. 1888, p. 177, pl. xii. 5ga. 6-18: Ortmann, Zool. Jehrb., figat., VII. 
1893-94, p. 786. 

Beautma liuidum, A. Milne Edwarda, Nonv. Amhiv. dn Mw., V. 1889, Bull. 
p. a6, and IX. 1873, p. 803, pL xvi. 5g. 2: Broaohi, Ann. Soi. Nat., Zwl., (6) 11. 1876, 
Art. 2, p. 83 (4 a p p e d q a )  : Kingaley, tom. eit. arp+a, p. 216 : de Yen, Amhiv. 
t. Net-. LIII. 1887, i p. 881, pl. xvii. 5g. 1, and Zool. Jahrb. Symt. 11. 1887, 
p. 660, and Joam. Linn. Sw., h l . ,  XXII. 1888, p. 180. 

S e t a m  H a m l l i ,  de Man, Zool. Jahrb., Syst., 1L 1887, p. 1 8 ,  and Joarn. Linn. 
Boo., Zwl., XXII. 1888, p. 175. 

Thia species very closely reeemblee 8. quadvaturn, from which i t  
W e r e  in the following characters :- 

(1) there is a small sharp tooth on the lateral border of the 
carepaoe, immediately behind the outer orbital angle : 

(2) the oarapace ia slightly less tramverse (though deoidedly broader 
than long) : 

(3) the transverse ridgos on the upper snrfaoe of the dactylns 
of the male ohelm are coarser and shorter and more tubercle-like. 

In the Indian Museum are 52 specimens from the coaete of the 
Bay of Bengal, Andamans, Nicobare and Ceylon. 

J. 11. 54 
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8ed~anncr Edwatdm, de Man, 2001. Jahrb., Syrt., 11. 1887, p. &lg, and f o m .  Linn. 
Boo., Zool., XXII. 1668, p. 186, pL Iciii. 60. 1-4: Ortmmnn, 2001. J a b . ,  Syrt., vfl. 
lees-er, p. 7ai. 

Differs from B. quadraturn in the following particnlara :- 
(1) the c a r a p m  is aquarep and lean firanatme, and the four poet- 

frontal lobes of the p t r i o  region sre  more prominent; the front also 
is slightly, but distinctly, broader : 

(3) there is a sharp h t h  on the l a t e d  border of the cam- 
immediately behind the entero-laterel angle : 

(8) the npper border of the arm does not end in a spine, rttd tbodgh 
there may be a slight subterminal dilatation of the aennlated innex 
border of the arm there is no Large 8fn'ne : 

(4) there is a charp tooth w epr'ne just b e h  the inner angls of the cmisf : 
(5) the npper surface of the wriet and outer surface of the palm 

are covered-usually very bloeely o o v d - w i t h  veeicnlons tubemlee; 
and there are smaller and sharper tnberolea on the npper snrfaoe of the 
dactylns and the lower snrfeoe of the Bred finger' of the chelm : 

(6) there are no oblique pectinated creak on the palm : 
(7) the mole abdomen t uingularty broad. 
I n  the Indian Mnseum are 126 specimens, most of whioh came from 

the Burma conat from A d a n  to Tavoy, the rest from the GIangetio 
delta,, the Andamam and Ceylon. 

In the variety separated by de Man aa m&ana #e abdomen is 
not quite so broad as i t  is in the typical form, and the palm of the 
male ie larger and more swollen. 

101. fleramc4 interozediutn (De Bw). 
U r a p m  (Paehyem) in&rm&diy De k n ,  Faun. Japon. Orart. p. 61, pl. xvl. 

ag. B. 
Sesanna +ntarmedia, Milne E d w W ,  A m .  Sd. Nat., Zo~l. ,  (I) XX. 1868, p 186: 

Stimpmon, P m .  Ao. Nat. Soi. Philad. 1868, p. 106: Heller, No- O h .  p. 64: 
Kingsley, Proo. Ao. Nat. Sd. Philad. 1880, p. 216: Miera, Ann. Mag. Hat. Hist. 
(6) V. 1880, p. 814: de Man, Notee Leyden Mnr. IT. 1880, p. $6, and Zool. JPhrb., 
Bynt., 11, 1887, p. 649, and Joarn. Linfi. Sm., h l . ,  XXII. 1888, p. 188 : OrtmaM, 
2001. Jahrb. Syet. VIL. 1898-94, p. V%l. 

Difbrs from 8. quadratuwa in the following particn\are :- 
(1) the carapace ia more quadrate and less tnmsveme, the post- 

frontal lobes are less prominent and much smoother, and the front in 
broader : 

(2) there is a tooth-and sometimes also s second mdimenterp 
tooth-on the lateral border immediately behind the orbital angle : 
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(3) &ere is no large subtermins~l spine on the inner border of t l e  
arm, nor does the npper border end in a spine : 

(4) in the corner of the upper surfaoe of the palm there sm in the 
male some oblique granular lines, but no pectinated crests ; and on the 
inner sorfaoe of the pnlm there ia a conapicnoue traneverae granular 
crest: 

(6) the npper surface of the dactylns of the male chelae ie granular 
in its proximal half, but is not milled with trnnsverae lamellae. 

From 8. EdwarAi i t  ie dietinguished by nnmerous ol~aracters, but 
the absence of a spine a t  tile inner augle of the wrist is euffiuiently 
characterirtio. 

In the Indian Museum ere 5 epecimena from Mergui. .. 

102. 8srarma Meitwrti, de Man. 

Beearma Meinsrti, de Man, Cool. Jahrb., Syat., 11.1887, pp. 643,868, and IX. 
1885-97, p. 166: Biirger, Zwl. Jahrb. Sydt. VII. 1898-94, p. 617, IUI~ Ortmann, {bid. 
p 720. 

8mmur tetrogono, Edw. (nec Pnbr.). Milne Pdwardr, Hint. Bat. Oroet. 11. 78, 
and Ann. Soi. Not., ZooL, (8) XX. 1868, p. 184: A. Miloe EdwPrd., NOUP. Arohir. 
du Mns. IV. 1868, p. 71, m d  IX. 1873, p. 304, pl. xvi. fig. 4.: Hilgundorf, in v. d. 
Deoken's Beisen Oat-Air., Crat .  p. 90: Hoffmann, in Pollen & Van Dam, Faun. 
Madag. Cmst. p. 29 : Hilgendorf, MB. Ak. Berl. 1878, p. 809 : Kiogaley, Proo. Ao. 
Nat. h i .  Philsd. 1880, p. 218. 

Carapace convel, eupecially fore and aft, a little broader than long, 
deep : Ule 4 post-frontal lobes prominent, unequal-the outer ones being 
much narrower than the middle pair; tile cardiac and intestinal regione 
are quite distinct, and the usual oblique striations are found oq the 
epibmnchial regions : the whole dorsal surface of the carapaoe is rather 
profusely wvered with tufts of hair. 

Front decidedly more than half the greatest breadth of the 
carapam, which ie juat behind the orbitel angles, not very deep, ite free 
edge sinuons. Lateral borders of the carapaoe somewhat sinuons, 
armed with a large tooth behind the orbital angle : there may even be 
a trace of a aewnd epibranchial tooth. 

Chelipeds subequal, almost equally maseive is both sexes, about 
twice as long IW the carapace. The onhr  surface of the arm and wrist 
is finely rugose, that of the palm is only pitted : neither the upper nor 
the inner border of the arm end in a tooth: inner angle of wrist 
pronounced but not dentiform : no pectinated crests of any kind on the 
palm : the fingers are a good deal arched and meet only a t  tip, the npper 

of the daatylos in the male hae a row of inconspicuous dentioles : 
the bmr murfwe of the palm there ie an obliqne gmmuler crest. 
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The meropoditee of the legs are folieoeous, but their breadth is not 
twice their length ; but otherwise the legs are ae in 8. quudrafum. 

The abdornefi of the male ie deaidedly narrow. 
I n  the Indian Mnsenm are 26 specimens from the Andamam and 

one from Medras. The carapaoe of a large one is 33 millim. long and 
38 millim. broad : iu the female the carapace ~JI not SO broad. 

103. Seaarma Andermi, de Men. 

B a r a m  Andursoni, de Man, Zool. Jahrb., Syst., 11.1887, p. 667, and Jonm. Lion 
800. 8001. XXII. 1866, p. 172, pl. xii. 50.1-4. 

Campace moderately deep, h d l y  convex, considerably bronder 
than long, the four post-frontal lobes of the gaatrio region only moder- 
ately prominent, nearly equal, pitted ; the cardiao and inteetinal regions 
faiutly indicated; the oblique striatiom of the epibranchial region8 
very sharp and dietinct, one of them almoet projeota byond the lateral 
border na a tooth behind the orbital anale. 

Front more than half the greatest breadth of the carapace, not very 
deep, its free margin a little convex but nearly straight. The lateral 
borders of the carap~ce slightly convergent posteriorly : except for 
the afore-mentioned projection of the firat brancbial ridge there is no 
tooth behind the orbital angle. 

Chelipeds much larger in the male than in the female, but the 
difference is not eo marked ae in 8 .  quadraturn. The inner border of 
the arm ends in 8 very acute denticulated lobe : the palm is traversed 
on the outer surface, near the lower border, by a fine raised line, and on 
the upper surface in the male are numerous short parallel oblique strim 
one of which a t  l ~ t  ie most elegantly pectinate : in the female theee 
create are less nnmerons and leee dietinot : the npper surface of the 
daotylus of the male is milled, the lamellm increasing in eize aud 00- 

nese from behind forwarde. 
At tlre distal end of the poster& border of the meropoditw o j  the 

are three or four ntrmg syirm, deci-easing in site from behind forwards, 
but there is no subterminal spine on the anterior border : in other re. 
spects, except that the dnctyli are slightly shorter, the legs very 
similar to those of 8. qdratrcm. The male abdomen is b&. 

In  the Indian Museum are 8 specimens from Mergni : the -pm 
of the largest is 7 millim. long and 9 millim. broad. 

104. 8e sama  lunatum, n. sp. 

Carnpaca deepiah, d o d y  ht ,  everywhere mvered, aa also are the 
appendages, with 8 dense fur amid wl~ich are freely ecattered little d e w  
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adherent tnfta oE hair resembling tubercles. When this coveritlg is 

removed the surface of the oarapace is smooth and polished, wit,h the 
gastrio region and ita four poet-frontal tuberclee distinct. 

The length of the carapaoe is considerably less than ita breadth 
between the antero-lateral angles. 

Front e little more than half the breadth of the oarapam, obliquely 
deflexed, ite free margin nenrly straight. The lateral borders of the 
calrrpace are nearly parallel and auteriorly are out into three blnnt 
lobes of nearly equal size-including the outer orbital angle. 

The ohelipeds when denuded have a smooth surface atid sharp bor- 
ders:  they are similar in the two sexes, except that they are mnch 
more massive in the male. There ie a blnnt angular projection nt the 
far end of the inner border of the arm, tlte inner angle of the wrist is 
pronounced but not dentiform, and the upper border of the palm is 
traversed fore and aft by a fine sharp crest: in the male the palm is a t  
least aa high 8e long : the upper border of tlte dactylus is faintly 
crennlate in ita proximal two-thirds. 

The meropodites of the legs are foliaceons, bat their breadth ia  less 
than helf their length: their borders are entire. The dsotyli of the 
lege are claw-like, their length being about three-fourths that of the 
propodites. 

The abdomen of the male is narrow. 
In the Indian Mnseum are 4 specimens from Bombay and Karacl~i : 

tlie carapace of the largest i s  8f millim. long and 10 millirn. b m d .  

105. Berra?ma tamiolatum, White. 

8emwna taniolatum, White, Lirt Crust. Brit. Mu#. p. 88 (1847) : Miera, P. 2.8. 
1877, p. 137, and Ann. Mag. Nat. Hint. (6) V. 1880, p. 818: de Man, Notes Leyden 
Mna. 11. 1880, p. 26: Kingsley, Pmo. Ao. Nat. h i .  Philad. 1880, p. 818: de Man, 
Zool. Jahrb., Byst., 11. 1887, pp. 647,666, and IX. 1895-87, p. 166, and Joarn.  inn. 
Boo., Zool., XXII 1888, p. 181, end in Weber's 2001. Ergebn. Niederl. Oat-Ind. 11. 
p. 330: Bhrger, 2001. Jahrb., Syst., VII. 1893-94, p. 616, and Ortmano, ibid. p. 720. 

Besarma M e h r i ,  Milne Edwardr, Ann. Boi. Nat. 2001. (8) XX. 1863, p. 186 : 
Tozzotti, "Magenta" C r s t .  p. 186, pl. ix. figs. 1 a+. 

Carapace deep, nearly flat dorsally, square, ite length being slightly 
leea than ita breadth between the antero-lateral angles. All tlle regions 
are quite well defined, alid the 4 post-frontal tubercles-the middle two 
of which are not very mnch broader than the outer otles-are very pro- 
minent. The whele dorsnm of the carapace is covered with tufts of 
hair, which are largest and longest anteriorly. There are some oblique 
striae on the sides of the epibranchial regions. 

Front half, or a little more than half, the breadth of the carapace, 



not very deep, ita free margin strongly sinnous. Lateral borders of the  
carapace nearly purallel, armed with one acute tooth behind the acute 
outer orbital angle. 

Tile chelipeds are similar in the two eexes, except that they are 
a good deal more maseive and more sharply sculptured in the male. 
They are not quite twice the length of the carapnoe : the outer snrfsoe 
of the arm and wrist are  granular-rnguae, the onter surface of t h e  
palm is granular, and there ia a transreme granular ridge on the inner 
d a c e  of the palm : the npper border of fhe arm is arest-like and ends 
in a sharp tooth, and the distal end of the inner border forms an acute 
angular serrate lobe : the inner angle of the wriet ia dentiform : cloae 
t o  and nearly parallel with the npper border of the palm rune a fine 
and very finely aad evenly pectinate creet : along the npper border of 
the dactylus runs a vet7 elegantly milled crest of from 40 to 60 fine 
teeth. In tbe male the palm ie a t  least as high as long, the fingers 
meet only a t  tip, and the daatylne is about twioe the length of the 
npper border of the palm. 

The merapodites of the legs are folisceons, but their greatest 
breadth i8.W quite half their length.: there is a sharp subterminal 
spine on their anterior border only. The dactyli of the legs are 
thirds, or more, the length of the propodites. The 3rd pair of legs, 
which me the longest, are a little mom than twice the length of the  

- F a  

In  the Indian Mumum are 9 specimens, fronr Mergui, the Anda- 
mans, and Penang. The carapace of a large specimen is nearly 38 
millim. long and nearly 40 brorrd. 

, . 
106. Serarma tetragonum (Fabr.). . 

Cancer tetrclgortur, Fsbrioiur, Eat. e a t . ,  Snppl. p. 841. 
aa- jarcimd.uk, Herbat, Krabben eta. 111. i. 49, pl. xlvii. fig. 6. 
&#-a -mu, de Men, Zool. Jnhrb., Syet., 11. 1887, p. 646: Hendemon, 

Trana. Linn. b., &I., ( 8 )  V. 1898, p. 983. 

This species closely resembles 3. fmniolatum, from which it differe 
in the following olrasaotera :- 

(1) the aarapaoe is slightly broader : 
(2) the subterminal lobe of the inner border of the nrm is smaller, 

while the tooth at  the inner angle of the wrist is more pronounced : 
(3) the fine striated crest along the npper border of the palm ia 

shorter : 
(4) the crest of the npper surface of the movable finger of the 

chela ie cmrsely cre~~ulate. 
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In the Indim Museam are 8 speoimm from Ceylon, Madma, the 
Msbanaddi Delta, and the C)engse Delta. The oarapace of a large one 
ie 40 milliin. loug and 43 millim. broad. 

107. 8 m a m a  Brockii, de Man. 

& r o w  Mi, de Man, 2001. Jdub., Syst., 1687, p. 81, .ad IX. 189b87, p. 171, 
and Amhir f. N&-. LUI. 1887, i. p. 878, pl. xri. fig. 8:  Thallwits, Abhand. 
2~01 .  Mw. Dresden, 1880-81, No. 8, p. 80: Ortmann, 2001. Johrb., Syat., V I ~ .  

p 7ai. 

Reaemblw 8. hsniotafwm, but differa in tbe following obaractera :- 
(1) the carelwe is challow and much depressed, its length ia just 

equal to ita breadth between the antem-lateral angles, ita d o d  surface 
ia not eo I~airy, and ita sodpture thongh eimilar ie not so deeply cut : 
the front ia not eo sinuous. 

(2) the lateral border8 of the carapaoe are slightly diuergent poeter- 
iorly, and there are two teeth-the posterior of which ia, however, 
extremely small-behind the outer orbitel angle : 

(3) no subtermha1 epine on the upper border of the arm: no 
traneverse granular crest on the inner surface of the palm : 

(4) the milled orest along the upper border of the daotylus of the 
chelta is lower and hss only about 26 teeth : 

(5) the legs are longer, their meropoditea are narrower and their 
dsctyli-except in the owe of the let  pair of lqp-are barely h d f  the 
h g t h  of their popoditer. 

In  the Indian Museum them is a young mate from the Andamenu. 
I n  this speoimen the chelipeds are not maesive anct are very little longer 
then the carapace. 

108. 8 c u a m a  &tifemur, n. ep. 

Thie specie8 belongs to the same natural group M 8. lamioEotcnn, 
f ~ o m  which it differa only in the following oharactera :-- 

(1) the oarapaoe is ~hallow and much depressed, and ita length is 
decidedly more than its breadth between the antero-lateral angles, ib 
dorsal wrface ie not quite so hairy and its post-frontel lobee a m  
deeper cut : 

(2) the lateral bordera of the carapace are deaidedly Biaergmt 
poeteriorly and have no tooth behind the orbital angle : 

(3) the male chelipeds are little longer than the earapsoe: the 
creat-like upper border of the arm does not end in a epine : the inner 
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angle of the wrist, though well pronounced, is not apiniform : t h e  
t~nnsveme beaded ridge on the inner eurface of the palm is very 
short : 

(4) the daotylns of the chelae is not nearly twiae the length of the  
npper border of the palm, and the milled orest on its upper surface con- 
sists of not more than 40 teeth : 

(5) the meropoditea of the l e e  are remarkably foliaceona, their 
peatest  breadth, in the m e  of the 2nd and 3rd paire, being more than 
half their length : all the leg joints are thinner and flatter : 

(6) the daotyli of the legs are remarkably ehort, their length, in 
t l ~ e  m e  of the 2nd and 3rd pairs, being teu t h n  hahalf the length of 
their propoditea. 

In the Indian Mneenm ie a single male from the Andamane : ifa 
carapece is neerly 35 millim. long, and a little over 30 millim. broad 
aoross the antero -lateral angler. 

109. 8esarma politurn, de Man. 

B s s a n o  plita, de Man, Zool. Jahrb. 8yrt. 11.1887, p. 664: Joura Linn. Soa, 
Zool., XXII. 1888, p. 180, pl. xiii. 68.7-9. 

Carapace shallow and much depressed, a good d d  longer than 
broad, all the regions well defined : the four poet-frontal lobee of the  
gastrio subregions are deep-cut and very prominent, their anterior over- 
hanging edges are serrated and their snrfaca beere eome tlanevereely 
arranged sharpish tubemlee : the two middle lobes sre dmidedly larger 
thau the outer ones. There are no oblique strice on the epibranchial 
regiona 

Front more than half the breadth of the oarspaca, ita free margin 
markedly sinnons. The lateral bordem of the carapace are nearly 
parallel though slightly sinnons : there are two well out teeth behind 
the ontor orbital angle. 

Chelipeds equal, and not so very ma011 longer than the csrepaoe : 
the outer anrfaoe of the arm Prriet and hand sre closely beeet wi th  
small tubercles, whioh in places have a aqnamiform look, and the inner 
aurfaca of the palm is granular but haa no traneverae ridge: the inner 
and outer bordere of the arm, the inner border of the wrist, and t h e  
npper border of the palm and movable finger are conspicuonsly Berm- 
late, and there is ale0 a notioeable dilatation near the far end of the 
inner border of the arm. There are no peotineted oreata of any sort 
on the palm, and the fingem-both surfaces of which are emooth and 
polished-have no large gap between them when closed. 

The lege are nhortish, the 3rd pair being hardly 10 times the length 
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of the carapace, and rather slender. The meropodites are nearly three 
timea as long ss broad, they have a subterminal spine on the anterior 
border and in the caae of the 1st pair their posterior border ia dis- 
tinctly sermlate. The daotyli are ratber short, their length, in the 
third pair, being less than two-thirds the length of the propodite : they 
are  remarkably tomentose. 

In  the Iudian Mnseum there ie a single epecimen from Mergai: 
its carepace is 38 millim. long and 35 millim. broad. 

110. Ganrma oceanieum, de Man. 

8asarma ocaanica, de Man, ZooL Jab., Byrt., IV. 1889, p. (as, pl. x. 5g. 9, 
and N o h  Leyden Ma. XIII. 1891, p. 52. 

Carapace shallow, depreeeed, ita length greater than ita breadth 
between the antero.later.al wgles; all the ~.egions are fairly well defined 
and the 4 posLfrontal lobes of the gaatric subregions are prominent, the 
middle pair being more than twioe as broad aa the two outer ones : the 
surface of the carapace ia granular anteriorly and punctate posteriorly, 
and near the sidea are numerous short oblique strim. 

Fmnt half the breadth of the cai.apaoe, deepiah, its free margin a 
a little ainuous : orbite not a t  all oblique: the lateral bordera of the 
carapace have a slight, but distinct, convex curve, and there Are two 
teeth-the poeterior of which ia extremely small-behind the outer 
orbital angle. 

Chelipeds equal, not much longer than the carapace: the outer 
surface of the arm and wrist are rugose and both eurfaoes of the palm 
are studded with sharpish granulea : there is a emall angular lobe 
near the far end of the inner border of the arm, and the inner angle 
of the wrist is dentiform : the palm is not quite as high aa long, close 
to and nearly parallel with ita npper border is a fine and finely grsnnlar 
ridge: the daotylns ia about half aa long again aa the upper border 
of the palm, aud there are aome sharpiah granules along its npper 
enrface. 

The legs are slender: their meropodites are more tban three times 
ae long as broad and are not foliaceoue, they hare a subterminal spine 
ou the anterior border only: their dactyli are shortish, those of the 
3rd pair being less than two-thirds the length of their propodites, and 
are densely plumed: the 3rd pair of legs are about 29 times the length 
of the carapace. 

In the Indian Mnseum ia a single specimen from the Nicobars: 
ita carapace is 20 millim. long, and 16.5 millim. across the antero-lateral 
nnglee. 

J. 11. 55 
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111. Sesa~ma Fiimi, n. sp. 

Near 8. maculata, de Men. 

Carapace shallow, depressed, flat, pel-fectly aquare, its length being 
eqnal to its breadth a t  the antero-lnteral angles and its sidea being 
parallel: the regions nre indicated, but not emphasized, and the 4 pouk- 
frontnl lobes are sharply prominent, the middle pair being much broader 
than the outcr ones. 

Front half the brendth of tlle carapace, deepish, its free edge nerrrly 
utraight : two little teeth on the lateral border of the carapace, behind 
the outer orbital angle. 

In  the chelipeds of the female the outer su~.face of tlle arm wrist 
nnd hand are gmnular; the upper border of the arm ends acutely, 
and the inner border ends in a spine; the inner angle of the wrist ie 
pronounced, but is not dentiform ; and the upper surface of the palm 
is traversed, fore aud aft, close to the upper border, by a fine and finely 
milled ridge. 

Legs loug and sleuder, the 3rd pair being more than 2f times the 
lengtl~ of the carapace : their meropodites are not foliaceons, being abont 
three times as long as broad, 811d they have a subterminal spinnle on 
the anterior border orlly : their dactyli are long and slender, those of 
t.he 3rd pair being more than three-fourths the length of the propodite: 
the propodites and dactyli of all the legs are fringed with short stiff 
sharp bristles. 

The ~pecies is represented by a small female from the Andamane : 
its carapace is not quite 11 n~illim in either diameter. 

112. Seearma longipes, Kranae. 

Resarma Zongipee, Kranss, Sudafr. Crust. p. 44, pl. iii. fig. 2 : Milne  Edward% 
Ann. Sci. Nat., Zool., (3) XX. 1833, p. 199 : Kingsley, Proc. Ao. Nat. Sci. Plrilsd. 
1880, p. 216: de Man, Zool. Jnhrb., Syst., TI. 1887, p. 651. 

The length of the carnpaco i~ eqnal to its breadth at  the antero- 
lateral angles, but as the lateral borders of the carapace diverge consi- 
derably, from before backwards, t,he greatest breadth of the caraprrce (at 
the level of the 2nd pair of legs) is considerably more than the lel~gth. 

Carapace deepish, very slightly couvex ; its regions are not very 
well defined, but the median longitudiilal groove of the gastric region ie 
deep, and the 4 post-frontal lobes are sharply promiuent, the middle pair 
being much bronder than tile outer ones. 

Front half the extent of the anterior border of the carapace, t h e  
free margin slightly siuuous: the divergent lnteral borders of the  
curapace have a tooth of good size behiud the outer orbital angles. 



Cl~elipeds in the female not hnlf ss long again ea the carapace: 
the outer surface of the arm and wrist are mgnlose, and both surfaces of 
the palm are studded with sharpish granules: the upper border of the 
arm ends acutely, bnt there is no  pine a t  the end of the inner border; 
the  inner m a l e  of the wrist is prononnced, almost dentiform ; there are 
no granular or pectinated crests of any kind on the pnlm : the fingers 
are little bent and leave no large gap between them when closed, there 
a r e  some eharpiah granules along the upper border of the dactylos, and 
along the lower border of t,he fixed finger. 

Tile legs are remarkably nnevon in length, the thivd pair being 
more than 29 times the length of the carapace ; the meropodites are 
not exactly foliaceons, their grentest breadth being hardly two-fifths of 
t l ~ e i r  leogtll, ~ n d  they have a subterminal spine on the anterior border 
o111y ; the dactyli are remarkably long, those of the third pair being na 
long as their propodites. 

I n  the Indian Museum are 2 females from the Andamans : the 
carapace of the larger one is 18 millim. loug and 20 millim. iu its 
greateet b r ~ n d t h  posteriorly. 

113. Sesarnaa Kraussi, de Man. 

Gesarma Kmuesi. de Man, 2001. Jahrb., Spat., 11. 1887, p. 652, and Joarn. Linn. 
Soc., Zool., X X I I .  1888, p. 193, pl. xiv. figs 1-3. 

Differs from 5. lo~lgipeo, which i t  closely resembles, in the following 
cliaracters :- 

(1) the  four post-frontal lobes aro not so promiueut, the outer ones, 
indeed, being very inconspicuons : 

(2) the f~.et,  edge of the  front is more sinuous, owing to the depth 
of the median notch : 

(3) there are two distinct teeth on the lateral border of the  
carapace, behind the outer orbital angle : 

(4) the outer surface of the wrist and both snrfaoes of tlie palm 
a r e  nearly smooth, and there is a row of sharp granules along the 
otcter antlace of the fixed finger: the upper border of tlie arm does not 
e u d  acutely : 

(5) the legs are even longer and slenderer, the 3rd pair being more 
t11ai1 34 Birnes tlle length of the carapace : the meropodites of the legs 
a r e  a t  least 3 times as long as broad. 

I n  the Indian Ml~seum is a single male from the Ricobara: its 
carapace is 9 millim. long and 11 millim. in greateet breadth. 

Heller ("Novera" Crust. pp. f34, 66) includes the following speoies in the 
Indian fauna :- 

8. Egdoum, Milne Edward#, Ann. Sci. Nab., Zool., (8) XX. p. 184 (Mrdrtu). 
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8. indicn, Milne Edwudr, tm. eit. p. 188 (Ceylon, Niaobua). 
8. graeiliper, Milne Edwudr, tam. cit, p. 18% ( N i o o h ) .  

SABHAT~M, Dana. 

Banmatiurn, Dane, Silliman'r Amer. Jonrn. Sci. (2) XII. 1861, p. 283, and 
Proo. Ao. Nat. Soi. Philad. 1861, p. 251, end U. 8. Expl. Exp. Cmrt. pt. I. p. 857: 
Kinpley, P m .  Ac. Net. Sci. Philad. 1880, p. 212: de Man, Zool. Jahrb., Syst , l I ,  
1887, p. 669. 

Metugrapnu, Milne Edwards, Ann. Sci. NJ., Zool., (8) XX. 1868, p. 188. 

This genus, which I almost agree with Dr. de Man in regarding 
aa only a snbgenne of Sesnrma, differs from Sesarma in the following 
pal-tioulars :- 

(1) the front, instead of being abruptly and vertically deflexed, 
is gradually declivons and obliquely deflexed : 

(2) the antoro-lateral borders of the oarapace are usually a little 
arched, instead of being in the same straight line with the postem- 
lateral borders : 

(3) the abdomen of the male does not completely coincide with 
tlle brendth of the sternum a t  the level of the 5th pair of legs; and 
in the female the terminal segment is not deeply impacted in the penul- 
timate segment. 

D i a t ~ i b u t h  : West Indies, West coast of Africa, Indo-Pacific. 

114. Sarnlatium cmscnrm, Dana. 

Barmatiurn crawurn, Dana, P m .  Ao. Net. Soi. Philad. 1861, p. 261 ; U. 8. Expl. 
Exp. Crust. pt. I. p. 868, pl. xxiii. fig.. 1 a-d: Milne Edwardr, Ann. Sci. h'at., ZooL, 
(8) XX. 1868, p. 180: Kingaley, Prw.  Ao. Nat. h i .  Philad. 1680, p. 218: de Man, 
Zool. Jahrb. Spat. 11. 1867, p. 860. 

Carapace deep, broader than long, broader bebind than in  front, 
smootl~, with very faith indications of regions and no oblique strim on 
the epibrancbial regions : of tho post-frontal lobes the two middle o~tes 
alone are distinct, a t ~ d  they are not prominent, they oocupy almoet all 
the space between the orbits. 

The f ~ o n t  is half Lle extent of tlre anterior border of the cnrepnce, 
its free edge is vory little concnve in  the middle line. Tlie arttaro- 
late& bordera of the carapace are distinctly arched and are cnt  into 
2 broad blunt lobes (one of which is the orbital angle) followed by a 
amall tooth. 

Chelipeds "of male short, baud above transversely fonr to five- 
plicate, externally ~learly smooth, movenhle finger with fonr short 
rudiments of spines, carpus mostly smooth, a few seriate grannlea 
above" I n  the female the transverse plications of the upper s n h  
of the hand are very indistinot and the dactylne is smooth. 



Legs not much compressed : the mempoditee are not broadened, 
there is e spinnle a t  the distal end of their anterior border : the daatyli 
are alender but are shorter tlian the propoditea. 

In  the Indian Museum is a young female from the Nicobars : its 
carapeoe is 8 millim. long and 9 broad. 

Henderson (Trana. Linn. Em., Zool., (2) V. 1898, p. 898) describes a variety 
of Sarmatiwm indicum (Milne Edwards, Nouv. Amhiv. du Mw. IV. 1888, p. 174, pl. 
mi. 5gs. 1 4 )  from Coohin. 

META~EBARMA, Edw. 

Afsta~e~awna, Milne Edwardn, Ann. Sci. Nat. Zool. (8) XX. 1868, p. 188 : Kingnley, 
Proo. Acad. Nat. 80i. Philad. 1880, p. 211 : de Man, Zool. Jahrb., Syst. IX. 1896-97, 
p. 128. 

The most marked difference between this genus and Smarma, which 
it closely resembles, is that the tooth a t  the inner angle of the orbit 
meeta the thickened angle of the front, 80 as to completely exclude the 
antennee from the orbit. 

The regions of the osnrpsice are not defined, and the post-frontal 
tubercles sre inconspicnous : the front is vertically deflexed aa in Serranna, 
but  is deeper and overhane the epistome : the reticulate nppearance of 
t h e  pterygostomian and neighbouring regions is finer, closer, and more 
wnfneed: the orbits are more open below : the antennee are much 
smaller : the legs are not so broad and compressed. 

The Metcceesarmata are land and fresh-water crabs of the Tndo- 
Pacific region. 

ldstasssasma Rousserruprii, Milne Edwards, Ann. Sci. Net., Zool. (8) XX. 1853, 
p. 188, and Arohiv. dn Mns. VII. 1865, p. 168, pl. x. 0gs. 1 a-a : Kingsley, Proc. Ao. 
Nst. Sai. Philed. 1880, p. 211: de Man, Zwl. Jahrb, Syet., IV. 1889, p. 439, and IX. 
1896-97, p. 138, and X. 1898, pl. xxix. fig. 28, and in Weber'e Zool. Ergebn. Niederl. 
Oat-Ind. 11. p. 850: Henderson, Tnms. Linn. Boo., Zool., (2) V. 1893, p. 892: 
Ortmenn, Zwl. Jahrb., Spsh, VII. 1893-94, p. 717. 

8ecrarmo Aubqi, de Man (W A. M. Edw.), Journ. Linn. Soo., Zool., XXII. 1888, 
p. 168. 

Carapace deepish, a little broader than long, smooth to the naked 
eye, slightly convex fore and a f  : a short semilunar groove separates the 
gastric from the cardiac region, and thore is a median longitudinal 
poet-frontal groove of some depth : the middle prir of post-frontal 
tubercles are distinct, though not prominent, bat the onter ones are 
hardly distinguishable. 
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Front a little more than half the breadth of the carapace, vertical, 
deep, somewhat spathulate, the free edge convex and very alightly 
siuuona. 

Sides of the carapace slightly curved and convergent posteriorly, 
no tooth behilid the outer orbital angle. 

The chelipeda are longer and more massire in the male, but are 
otherwise similar in both sexes : in the male they are leee than 14 timer 
the length of the carapace. To the naked eye tlrey are smooth, except 
for a patch of vesiculons granules in the middle of the inner surface 
of the palm. The inner angle of the wrist is sliarply pronounced, and 
the npper border of the palm and of the base of the dactylna have s 
few small blunt sermlatione. The palm is as high as long, the dactylns 
is about 14 times Ihe length of the npper border of t11e palm, the 
fingera, though a little hollowed a t  tip, are subacute and have no gap 
between them when closed. 

Legs rather slender, smooth and unarmed to the naked eye : the 
meropodites are not broadened : the dactyli are aa long as their pro- 
podites and like them are fringed with dark spine-like bristles. The 
3rd pair of legs, which are the longest, are less t l~an  twice the length 
of the carapace. 

In  the Indian Mnsenm are 61 specimens from the Andrmana and 
Nicobars, Mergui, Ganges Delta, Madms, nnd Minnikoy (Laccadiran). 
Many of the specimens were taken on land, liiding under timber, in 
which situation their curions mottled coloration must be protective. 
The largest specimen has a carapace 14 millim. long by nearly 17 broad. 

CLI~TOC~ELOMA, A. M. Edw. 

Clistocceloma, A. Milue Edwards, Nouv. Amhiv. du Yns. IX. 18i3, p. 310: 
Kingaley, Prw. Ao. Nat. 8oi. Philad. 1880, p. 219. 

Differs from Seaarmn only in tho following characters :- 
(1) the tooth a t  the inner angle of the lower border of the orbit I 

meets the front, aa iu Afetaseearma, so ae to completely excludo tlie 
alltennee from the orbit : 

(2) the reticulation of tho sidewalls of the campam resembles 
that of Besarnaa, but, oti denudation, the lines of granules are found to 
be absent, so that the mesl~wol.k is made up of hairs entirely : 

(3) the melms of the exter~lal maxillipeds is ehorter. 
I 

Prom Metaseearma this genna is distiiiguished by the lobulation of 
the doranm of the crrmpace and the dentate lateral boldera. 

If Metaeesarma is to be classed as a subgenus of Beearma 88 it ha8 
been, and with undoubted reaeon, by Dr. de Man, the same course 
might be taken with Cliatocc~loma. 

- 



Olietocaeloma balansa, A. Milne Edwards, Noav. Arohiv. du Mna. IX.  1873, 
p. 811, pl. xvii. dg. 1. 

The whole body and the appendages, except the tips of the dactyli 
of the legs, are everywhere covered with a dark dense ~dheren t  fur, 
amid which, on the dorsal aspect, are numerous clumps of tomenturn 
that look like tubercles: the legs, in addition, have a shaggy fringe of 
coarse hair. 

Carapace square, ss long as broad, somewhat depressed: when 
denuded it is smooth and poliehed, with all the regions well defined ~ u d  
boldly and symmetrically lobulated, and the post-frontal lobes promi- 
nent, the onter ones being again subdivided into two tubercles. 

Front much more t h ~ n  half the breadth of the c a p a c e ,  nearly 
vertically deflexed, deepiah, its free margin sinuous and turned up to 
form R trenchant horizontal edge. 

The Interel borders of the canapaoe are cut, anterio~.ly, into three 
lobes including the onter orbital angle. 

Chelipeds subequal, nearly similar i n  size in both sexes, not more 
massive then the legs, shorter even thau the le t  pair of legs, which Rre 
little longer t h ~ n  the carapace. When denuded they are smooth, 
except that the upper surface of the wrist is a little lumpy : the inner 
border of the arm is a little oonvex distally, but does not e x p ~ n d  into 
an undoubted lobe : the palm is higher thau long, but is by no means 
swollen or massive, and in the male only its upper surfaoe is traversed, 
obliquely fore and aft, as close as possible to the upper border, by a 
fine micmscopically-pectinate crest: the fingers are subacute, though 
elightly hollowed a t  tip, and have no wide gap between them when 
closed, and the fixed finger is shorter and deeper thau the dactylus, the 
dactylue is nearly twice as long aa the npper border of the palm, aud in 
t h e  male its upper border is milled with about 14 or 15 lamellm. 

Legs m~rkedly unequal : the third pair, which are the longesb, are 
not quite twice aa long as the carapace. In  all, the meropodites are 
thin and broad, and the dactyli are not two-thirds as long as their' 
propodi tea. 

I n  t l ~ e  Indian Museum are a male and two females from the 
Xicobars. The oarnpace of the large& is 19 maim.  in either diameter. 

- 
1 1  7. ~lirtocasknna mergrtiense, de Man. 

Clirtocosloma mesguieruie, do Man, Jomn. Linn. SM., b l . ,  XXII. 1886, p. 196, 
pl. xiii. fig. 10, and N o h  hyden  Mu. XII. 1880, Q. 92 : and Zool. Jabrb, Syat., 
IX. 1896-97, p. 889, and X. 1898, pl, u x i .  fig. 40. 



430 A. Blcock-Oardnol~gka2 Fauna of India. [NO. 3, 

This epecies differa from 0. bahnsm in the following particnlara :- 
(1) the carapaoe is decidedly broader than long, its lobulations are 

not nearly eo bold and *convex, and the onter post-frontal lobnleg may 
be entire : 

(2) the free edge of the front is not turned up to form a trenchant 
horizontal crest, although i t  is well defined : 

(3) the chelipeds of the male are far more massive than any of the 
legs ; the inner border of the arm ia dilated distally ; the palm is a good 
deal swollen, the pectinate crest that traverses its upper surfme ia 
longer, and its inner surface is more granular; the fingere are more 
widely separated when closed, and t11e lamellar tubemlee along the 
upper border of the dActylne are more numerous : 

(4) i t  ia a smaller species. 
In  the Indian Mneeum are 10 speoimens from the Nicobare : the 

carapace of the largeat egg-laden female ia 10 millim. long and 12 
broad. 

Metapha,  Milne EdwarC, Ann. Soi. Nat. 2001. (9) XVIII. 1852, p. 161. . 
Rhuconotus, Qerstaeoker, Amhiv f. Neturger. XXII. 1866, i p. 140, m d  

Kiogeley, Roo. Ao. Nat. Boi. Philad., 1880, p. 813. 
MetapZas, de Man, Joum. Linn. Boo., Zool., XXII. 1888, pp. 165-165. 

Carapace quadrihteml, somewhat depreeeed, a good deal broader 
than long, the regions well or fairly defined and the cervical and 
branchial grooves distinct. 

Front declivous, its breadth about a third or a fourth that of the 
carapace, the convexity of its free edge impiuges on the epistome to 
help in forming the broad intenmtennula~.y septum. 

Lateral bordera of the carapaoe straight, or a little archcd anteriorly, 
nearly parallel, ant into 4 or 5 teeth of which the last one or two am 
very inwnspicuons. The posterior part of the sidewalls of the 
carapace with some haira curving towards the incnrrent branchial 
opening. 

Orbita of good depth : their outer wall incomplete, their lower 
border crennlate : the eyes do not fill the orbita and the eyestalks are 
not prolonged. 

The antennulea fold nearly trensveraely: the septam between 
them ia broad. The antennm lie in the orbital hiatns, their basal joint 
iu extremely short, their flagellom is of fair length. 

Epietome short, bnt well defined and prominent: b n c d  aavern 
squarish : the external m d i p e d e  leave between them a large rhomb- 



oidal gap, in whioh the mandibles are exposed : a broed oblique groove, 
bounded internally by a line of hairs, runs from a point behind the 
antaro-external angle of the ischinm to the anterior edge of the merus : 
the merns is truncated, and the foliaoeons propodite articulates near ita 
antero-external angle. 

The ohelipeds dif£er very markedly in the eexee : in the female 
they are sliorter and slenderer than the legs, but in the male they are 
longer and much more massive than the legs. I n  the male there ia 
always a short oblique horny crest, either on or close to and parallel 
with, the inner border of the arm, aa in many speoiea of Macrophthalmue : 
i t  probably, aa Dr. de Man suggests, is acraped agsinet the lower border 
of the orbit to produce a musical sound. 

Lega slender, the first and lest pa in  mnoh shorter than the 2nd 
and 3rd pairs-the 3rd pair the longest. 

The abdomen in the male does not quite mver the sternum between 
the beeea of the laat pair of lega : it may have all 7 segmenta distinct, 
or, rarely, the 3rd 4th and 5th segments mey be fused together: in the 
female a11 7 eegmenb are sepalate and the 7th is small and deeply 
impacted in the 6th, aa in Beoarma. 

Dbtn'bution : Estnariee and mudflata of the Oriental littoral. 
The epecies of MetapZuz have many poinb of reaemblanoe with the 

Ooypodoid genus Macrophthalmue, and this is all the more likely to lend 
to o o n ~ o n  aa the two genera share the aeme habitat and have the 
aame manner of life ; but there i~ no doubt of the true poeition of 
Yetaplaz unong the Seoarmi~ae. 

Key to the Indian species of Metaplax. 

I. Anterior border of oarpi and propodid of l e g  rpiny : 
ohelipeds in the male 8 times the length of the osnpeae....... 41. cwnulata. 

11. Anterior border d oarpopodites and propoditen of legr 
rmooth : male chelipeda lean than 8 times the length of the 
OIVBpBOB :- 

1. Daotylw of ehelae of male without any prominent 
lobe on its dentary edge : ohelipeds of male eq-1:- 

i. 3rd 4th and 6th abdominal negments fnsed 
together in the male ......,..................,.......... M. indim. 

ii. A11 the abdominal segment0 separate :- 
a. Length of the carapsoe about three. 

fourth8 the breadth : orhiwl portion of 
loner border of orbit with 4 or 6 teeth... M. dentiper. 

b. Length of the oarapaae lean then three- 
fourth8 the breadth : orbital portion of 
lower border of orbit with 9 or 10 teeth... Y. dietineta. 

J. XI. 56 
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2. ' D ~ t y l w  of ohelm of male with 8 prominent lobe 
projeoting on the dentmy edge: ohelipedn of mde 
markedly unequal:- 

i. Palm of lager oheliped of male longer than high. M. eleggour. 
ii. Palm of larger cheliped of male higher than long. M. hinknmadia. 

118. Metaplax idea, Edw. 
MetqZars Indiow, Milne Edwards, Ann. Soi. Nat., Zool, (3) XVIII. 1853, p. 161, 

end Arohiv. da Mae.  VII. 1866, p. 166, pl. xi. 5ga. 8-2c. 

Carapace abont two-thirds as long as broad, deepish, a little convex, 
its surface smooth, the regions and the cervioal and epibntnohial grooves 
faint. 

Fmnt about a third the greahst breadth of the carapaoe. Laferal 
borders of the oarapaae nearly straight, cut into 4 teeth, of whioh the 
first 2 are large, the 3rd very small, and the 4th very inconspionone. 

Lower border of the orbit of the male continued to the level of the  
h t  notoh in the lateral border of the oarspace, unevenly arenulate. 

Chelipeds of the male equal, more then 2+ times the length of the 
carapace, smooth and nnarmed, to the naked eye: arm long and slender, 
projecting far beyond the carapeoe, ita mnsioal orest is almost on tho 
inner border, olose to its proximal end : palm nearly twioe ae long ae 
high, inoreasing 'in height from ita proximal to ita dietel end : fingers 
slender, mute, not notioeably ohamelled and only moderately i n m e d ,  
neither of them have any large lobes on their dentary edge, the daatylae 
is hardly ehorter than the upper border of the palm, and though it k 
deflexed is not hooked. 

Lege quite unarmed, the aarpopodites and propoditee of the two 
middle pairs remarkably tomentose : the third pair of l e e  are a little 
more than twice ae long as the carapace. 

The 3rd 4th and 5th abdominal segments of the male are fused 
together-though the sutures are not obliterated on either side, but 
only in the middle-to form a single piece. 

In the female the ohelipeds are very slender, qnite smooth, a 
little longer than the oaraptwe, and the lower border of the orbit ie 
h e l y  and evenly s e d a t e .  

In  the Indian Museum are a male and a female from Karaohi : the 
carapace of the male is 10 millim. long and 14'5 millim. broad. 

119. Metaplax dietincta, Edw. 
Metuplam distinctus, Milne Edwards, Ann. Soi. Nat., Zwl., (3) XVIII. I-, 

p. 162, pl. iv. 5%. 27 : de Man, Joarn. Linn. Sw., Zool., XXII. 1888, p. 168, pl. x, 
5gs. 7-9 ; Hendenon, Trane. Linn. Sw., ZooL, (2) V. 1893, p. 891. 
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Differs from M. indh in the following charactera :- 
(1) the cmupece is more than two-thirds-nearly three-qnerters- 

aa long aa broad : 
(2) the lower border of the orbit of the male is prolonged to the 

level of the second notoh in the lateral border of the oarapaoe, and 
its orbital portion is out into 9 or 10 little, blnnt, obsonrely-bilobnlate 
teeth, which demae'e very rep l s r ly  in size from within outwards : 

(3) the chelipeds of the male are hardly 2; times the length of 
the carapace ; the arm has dentionlate borders-the inner border being 
a little dilated distally-and is not elongate and elender, its m n e i d  
orest rune obliquely away from the inner border and is nearer to the 
middle of that border: the palm is only about half again aa long aa 
high: the fingers are obliquely-truncated and channelled a t  tip, the 
fixed finger haa e lobe (though not e very large one) on its dentary 
edge, the daotylns is hardly shorter than the npper border of the palm 
and hse a strong hook-like onwe : 

(4) the anterior border of the meropodites of the legs is armed, 
in the first and last pairs with a single snbterminal spine, in the middle 
two paira with several spines ; the tomentnm on the carpopodites and 
propoditee of the middle two pairs of legs is not so thiok : 

(5) the abdomen of the male consieta of 7 separate segments. 
In  the Indian Mnseum are 8 specimene from Madraa, (looonads, 

Mergni, and the Nicobare: the oarapaoe of the largest male is 15 
millim. long and 21 broad. 

120. Metaplax dentipen (Heller). 

Helies d e n t i p ,  Holler, Novara Ornet. p. 62, pL v. fig. 6 : Kingsley, Proo. Aa 
Nat. Bci. Philed. 1880, p. Zm. 

Mctopla0 d s n t i p 8 ,  do Men, Joum. Linn. Soa., Zool., XXII, 1888, p. 16B, pl. xi. 
Bgs. 1-8. 

This ie little more than a, large variety of M. ddietinctcr, from which 
i t  difEe19 in the following particulars :- 

(1) the oarapaoe is less transverse, ite length being slightly more 
then three-fonrths of ita breadth : 

(2) the lower border of the orbit of the male is divided, in ita 
orbital portion, info 4 or 5 blunt, broad, compressed teeth decreasing 
in size from within outwards, and each tooth has a little cusp a t  ita 
outer end : 

(3) in the chelipeds, the inner border of the arm is more dilated 
distally; the lobe on the dentary edge of the fixed finger is not eo 
oonvex, and the dactylus is as long se the npper border of the palm 
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and is not ao strongly hooked; the dactylne also aometimee haa an 
enlarged both-not a distinot lob-near the middle of ita dentary 
border : 

(4) the antmior border of the meropodites of the l e g  is very often 
quite free from spines, but sometimes there are inwnspicuone spinnlee 
where spines exist in M. dutinckr. - 

I n  the Indian Mneenm. are 23 epeoimena from the banks of the  
Hooghly, the mud-flats of Arakan and Tenasserim, and Mergui. The 
aarapaoe of a large male ie a little over 21 millim. long and 29 millim. 
broad. 

121. Metapkrz ekganr, de Man. 

Hstaplam sleganr, de Man, J o m .  Linn. Soo., 2001, =IT. 1888, p. 164, pl. d 
5ga. 4-6, and 2001. Jsbrb., By&., VIII. 189446, p. 696. 

Ilstuplorr craaripur, de Man, in Weber'r 2001. Xrgebn. NiederL O&Ind. 11.189% 
p. 826, pl. xix. flg. 12 (ipro tart#). 

Resembles M. indica in t.he form of the carapace, but oan be 1.8- 
o o g n i d  by the following charactem :- 

(1) the groves of the carapace are fainter: 
(2) the lower border of the orbit inetead of being imgnlarly out  

into dentiform lobules in very finely and regnla~.ly peotinate : 
(3) the ohelipeds in the male are not 24 times as long as the oerr- 

pace and are distinotly unequal, the hand of one being decidedly larger 
than its fellow: the arm is not elongate, it8 edgea are granular, and ita 
musical crest, which is very fine, stands a t  the middle of the inner bor- 
der, running obliquely parallel with that border: the larger pnlm ie 
only a little longer than high and its inner surface is granular, its 
fingem are obliquely truncate and sbrongly channelled, &d both of 
them hare a lobe near the middle of their dentary border, the dactylns 
also is strongly curved, at  any rate in the larger hand : 

(4) in the h t  pair of legs tlle meropodites have a single eubter- 
minal spine on the anterior border, in the 2nd pnir there are from 
three to eix epines, and in the 3rd and 4th pairs from seven to ten : 
moreover a t  the extreme distal end of the posterior border of the  
meropodites of the two middle psim of legs there may be two or three 
apinnles : 

(5) the abdomen of the male is broader, and has all 7 segments 
separate. 

In the Indian Museum are 32 specimens from the Cfodavari Delta 
and from Mergni : the oarapece of the largeat male is 10.5 millim. long 
nud 16 broad. 
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122. Metaplaz intennedia, de Man. 

Metaplam inturmediw, de Man, Jam. Linn. b., Zool., XXII. 1888, p. 166, pl. 
xi. Igrr. 7-8. 

Differe from M. iindiccr in the following characters :- 
(1) I n  the male the lower border of the orbit is continned a little 

beyond the first notah in the antero-laterel border of the o a r a p e ,  and 
a t  ita inner end it is cut into a series of 5 or 6 little even teeth that 
decrease in sire from within outwards, and then it gradually become0 
minutely and regularly pectinate : 

(2) the ohelipeds of the male are markedly unequal, the differenoe 
in size being in the hand: their length is about 2 i  tirnea that of the 
carspace: the arm is of no great length and ie somewhat broadened 
across the middle, ita edgea are granular, and its musical orest liee in 
the middle of the inner border, olose to and nearly parallel with that 
border: the palm haa granular edges and is much compressed a t  ita 
antero-inferior corner; in the larger cheliped the 7uand G at h o t  aa high 
or long: the fingers are obliquely truncated and strongly ohannelled ; 
in the l q e r  hand the dactylus is hooked and haa a lobe on ita cutting 
edge near the proximal end, while the fixed finger i s  broad, is thin and 
compressed a t  its b w 1  end, and presents on its outting edge a notch 
(corresponding with the lobe on the dactylus) followed by a high lobe 
that deecends obliquely to the tip of the finger : 

(3) near the far end of the anterior border of the meropodib of 
the legs is a spine : 

(4) the abdomen of the male has all 7 segmeuta distinct, and is 
rather broadly triangular. 

I u  the Indian Museum are 11 specimens from the Qodavari Delta, 
the Qangetic Delta and Yergni. The carapace of the largest male 
9f millim. long and 15 broad. 

Rhaeonotur ermulatus, Gerstaecker, Amh. f. Natnrgen. XXII. i. 1856, p. 142, 
pL v. fig. 8: Kingsley, Proc. Ao. Nat. 8oi. Philad. 1880, p. 213. 

M e t a p l a  crenukrtus, de Man, Jonm. Linn. 8w., Zool., XXII. 1888, p. 156, and 
ZooL Jahrb., Byat., IV. 1880, p. 489. 

Carapace about three-fourths as long as broad, convex, with the 
regions well defined and the cervioal and epibranchial furrows deep and 
coarse, its enrface pitted. 

Front about a fourth the greatest breadth of the carapace. Lateral 
borders of the oarapaoe out into five teeth, the edgea of which are 
eerrated ; t l ~ e  anterior psrt of the lateral borders is distinctly arched. 
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The lower border of the orbit, in the male, extends beyond the 
h t  notah of the lateral border of the oarapaoe, its inner end ie sharp 
entire and sinuous, but all the reef of its extent is elegantly beaded. 

Chelipeds of the male three times the length of the carapace, the 
bordere of the wrist and hand, and the inner border of the wrist, 
sharply granular or serrnlate : arm long and slendor, somewhat dilated 
a t  its proximal end, the mnsioal crest olose to the proximal end and 
almost on the inner border : the palm gradually increases in height from 
behind forwards, its greatest hoight ie about half its length, along the 
middle of ita inner surface is a row of granules ending in a granular 
patoh : finger8 slender, acute? incnrved, not channelled, the extreme 
length of the dactylns is only abont three-fourth that of the upper 
border of the palm : there are no prominent lobes on the dentary edgea 
of the fingers. 

Both borders of the meropodites of the legs, ss well aa the anterior 
border of the carpopodites and propodites, are spinulate. The third 
pair of legs are nearly aa long ss the male chelipeds. 

In the abdomen of the male, which ie narrow, all 7 segment8 am 
diatinot, the penultimate segment being square. 

In the female the ohelipeda are very slender and are about I t  
timea the length of the oarapace, and the lower border of the orbit ie 
elegantly pectinate. 

In  the Indian Mweum are 11 specimens from the Snnderbnnds 
and Mergni. The carapace of the largest male is 30 millim. long and 
a broad. 

Sub-family PLAQU~IINB, Dana. 

PLAQU~U, Latreille. 

Plagueia (part), Latreille, an. Ornet. et Ins. p. 33 (1806) : Denmamet, Conmd. 
Qen. Om& p. 128 (part) : De Hean, Fann. Japon. Omst. p. 81 : Milne Edwards 
(part), Hiat. N& Orart. 11. 00, 811d Ann. E d  Net. Zool., (8) XX. 1865, p. 178: 
Miem, Ann. Mag. Nat. Hint. (5) I. 1878, p. 148, and Challenger Bmohynre, p. 271 : 
Kingeley, Proo. A a  Nat. 8oi. Philad., 1880, pp. 189, 323. 

Philyra, De Haan, LC. supra. 

Carapace subcircular, depreseed, the antero-lateral borders toothed. 
Tile interorbital spaoe is broad, being nearly a third the greatest 
breadth of the carapace ; but there is no true front, so that the anten- 
n d a r  foam, into which the a~~tennulee fold nearly verticnlly, are visible 
in a doreal view ae deep clefts in the anterior border of the carapace. 
The interantennnlar septum is broad. Orbits deep : the antennee stand 
in the wide orbital hiatus, their flagellum is short. 
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Epietome short: buocal cavern aqneriah, its anterior border is 
crenate and projects strongly in a horizontal direction. The external 
maxillipeds do not meet across the buccal cavern, but the space between 
them, which is not very broad, is occluded by bristles : their merns is 
aa broad as the ischinm and carries the palp a t  ita summit : their 
ezognath hue no jEagellum. 

Chelipeds and lege dorsally rugose. Chelipeds snbeqnal : in the 
male they are more massive than the legs, and longer than those of the 
first and last pairs, in the female they are shorter and slenderer than any 
of the lega : the fingers are stout and have rounded hollowed-out tips. 

Legs very etont, with broad massive meri and short stout s m t e d  
dactyli. 

The abdomen of the male is triangular and rather broad : i t  oovera 
all the sternum between the last pair of legs, and it may have all 7 
segmeuta distinct or the 3rd 4th and a h  fused. I n  the female the 
abdomen ie broad and consists of 7 segments, but the 3rd 4th and 5th 
do not move independently of one another. 

Distribution : all warm seas, and extending into the Mediterranean. 
I n  habit the Plugusias to a certain extent resemble the Qrapsi, 

dodging about rocks that are awash a t  high tide, and hiding in arannies 
when pursued. They also resemble Valvna in being able to make 
themselves a t  home on drift timber in the open sea. This will amount 
for the very wide range of some of the species. 

The presence of two speoies in the Mediterranean impliee nothing, 
of itaelf, for they may very probably have been carried there by ships. 
On the L' Investigator " one could always see a PlagusM adhering to the 
ship's side near the water-line. 

121. Plagusia depreeea var. ~quamosa (Hbst.). 

? Caneet dsprecurus, Herbat (nec Fabr.), Krabben &o. I. ii. 117, pl. iii. age. 95 a-b. 
U a n m  equomosus, Herbat, I .  ii. 260, pl. n. 6g. 118 (v. Hilgendorf, SB. Gee. 

Nat. Frennde, 1888, p. 84). 
Piagusia squamoea, Latreille, Gen. Craat. p. 84, and Nonv. Diot. Bid. Nat. XXVI. 

p. 683, and (P) Enoyol. M6thod. X. 1836, p. 146 : Lammrok, Hiat. Nat. Anim. Sans 
Verh. p. 846 : Milne Edwards, Hint. Nat. Oraat. 11.94: ~ ~ e ,  Sndafr. Cmt. 
p. 42: Milne Edwarde, Ann. Soi. Nat., Zool., (8) XX. 1868, p. 178: Heller, SB. 
Akad. Wien, XLIII. 1861, p. 863, and Nowre Omat. p. 61 : A. Milne Edwards, 
Nonv. Arohiv, da Mae. IX. 1878, p. 298 : Biohtars, in Mabina, Meereal. Mawit. 
p. 167 : Hilgendorf, SB. Gee. Nat. Frennde, Berlin, 1888, p. 84. 

Piagusia ktbmulata, Lamamk, I .  c. p. 847 : Latreille, Enoyol. M6thod. X. p. 146 : 
Milne Edwerda, 1. c. p. 94 : Miera, Ann. Mag. Nat. Hiat. (6) I. 1878, p. 148: 
Haasell, Cat. Anatral. Crnet. p. 110: Miiller, Verh. Gee. Beeal, VIII. 1886, p. 476 : 
de h, Notee Leyden Mne. V. Iw p. 188, and h l .  Jahrb., Syat, IX. 1896-97. 
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p. 868 : Ortmann, ZooL Jahrb., Syrt., VII. 1899-94, p. 780 : M. J. Bathbnn, P. U. 8. 
Nat. Mnr. XXI. 1898, p. 606. 

Plagusia immaculata, Lamamk, 1. e. p. 247 : Mierr, 1. G, p. 160, and Ohallenger 
Bmhynra, p. 278, pl, m i .  fig. 1 : Haswell, 1. e. : de Man, Amhiv fiir h'atnrgm. 
LIII. la&', i. p. 871 : &no, Boll. Boa. Nat. Napol. 111. 1889, p. 246 : Hendemon, 
Trenr. Linn. Sm., Zool., (8) V. 1898, p. 891 : Ortnunn, 1. e. : Nobili, Ann. Mum. 
Qenor. ( 8 )  XX. 1899, p. 871. 

Plagwia deprsrsm, Latreille (me Fabr.), Enoyol. M6th. X. 145 : Milne Ed-, 
Hint. Nat. Dm&. 11. 98, and Ann. h i .  Nat., Zool., (3)  XX. 1858, p. 179: Heller, 
Novara Ornst. p. 61. 

Plagwia orientulis, Stimpson, Roo. Ao. Net. Soi, Philsd. 118, p. 108, and Ann. 
Lyo. Nat. Hint. New York, VII. 1860, p. I l .  

A11 the regions of the carapace are distinct, and the surface is 
covered with &t pearly or squamiform tubercles which are fringed 
anteriorly with little close-set bristles of uniform length. 

The tubercles vary: sometimes they a m  prominent, sometimes 
depressed, and sometimes thBy are almost obsolete on the moat oonvex 
portions of tho carapace.   he little fringes of bristles also vary: some- 
times they fill all the spa433 between the tnbercles, somtimee they can 
only be made out with a lens, sometimes they are absent. 

The antero-lateral border of the carapace is armed with fonr teeth 
(including the orbital angle) which decrease i n  size from before back- 
wards. The epistome isprominent beyond the anterior border of t h e  
carapace and is usually cut into seven lobee. 

The chelipeds of the adult male are massive and are about half 
again as long as the carapace, but in the female they are slender and  
only about aa long aa the carapace. The inner angle of the wrist is 
coa&olg dentiform I the tubercles on the upper surf- of the palm and 
dactylus are arranged in high relief in longitudinal rows, those on ' the 
outer surface of the palm-especially a t  the upper part of it-have a 
tendenoy to fall into transverse rows. 

On the posterior edge of the doraal surface of the baaipdites 
of the legs i s  (L subacute tooth or blunt lobe with entire edges, th$ tooth 
being most conspicuous in the 2nd and 3rd pair of lege: on the anterior 
border of the meropodites there ia 8 single strong spine, subterminal in 
position : the upper snrfaoe of the oarpopodites propodites and daclyli in 
traversed longitudinally by a dense strip of long bristles. The 3rd pair of 
legs, which are the longest, are not quite twice the length of the carapaoe. 

In the Indian Museum are 31 specimens from the Bay of Bengrrl 
and Arabian Sea: many of them were taken from drift timber in the 
open sea. Old epecimens are commonly enornsted with barnwlea and 
t&rn-shells. The largest specimen in the collection haa a -pace 
54 millim, long and 56 broad. 
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LIOLOPHUS, Miers. 

LewIophus, Miera, Cat. C m t .  New Zealand, p. 48 (1876), and Ann. Mag. Nat. 
Hist. (6) I. 1878, p. 153. 

Acanthqpw, De Haen, Fann. Japon. Croat. p. 29: Dana, U.8. Expl. Exp. C m t .  
pt. I. p. 371 : Milne Edwards, Ann. Soi. Nat., Zool., (8) XX. 1858, p. 180(nm. praeocc.). 

As in Plaguaia, the antennae fold nearly vertically in deep slits- 
visible in a dorsal view-cut in the anterior border of the carapace, the 
slits dividing the interorbital space into three deep lobes; and the 
exognath of the external maxillipeds has no flagellum. 

The differenoe from Plagueia is as follows :- 
The carapace is extremely flat and depressed-being quite disk- 

like-and is longer than broad: the interantennnlar septum is of no 
great breadth : the epistome is a lmo~t  linear : the merns of the external 
maxillipeds ie very small, being much narrower than the ischium, and 
is disposed obliquely in repose: the chelipeds and lege, though in 
places spiny, are not rugose: the legs are much slenderer, and though 
the meropodites are broad they are very thin : the copnlatory organ 
of the male ends in a claw: finally, the exognath of the external maxil- 
lipeds is extremely short and slender. 

As in the Indian species of Plagusia, t l ~ e  abdomen of the male 
consists of 5 segments, the 3rd 4th avd 5th being fused. The abdomen 
of the female is similar in this respect to  that of the male, 

Distribution : aa Plagwia, but not in the Mediterranean. 

125. Liolophus planisaimus (Hbst.). 

Canes* plan*, Beba, Thesaurus 111. p. 49, pl. xix. fib. 21 (1758). 
Canem planissimus, Herbst, Krabben 60. 111. iv. 8, pl. lix. fig. 8 (1804). 
Plagusia cladmano, Latreille, Gen. Crnat. p. 84: Lamamk, Hist. Nat. Anim. 

S a n s  Vert., Crnat., p. 247 : Desmarest, Diot. Soi. Nat. XXVIII. p. 246 : Latreille, 
Enoyol. Mkthod. X. p. 146: Denmareat, Consid. Qen. Crnst. p. 127, PI. xiv. fig. 8 :  
Milne Edward*, Hint. Nat. Crnet. 11. 98, and in Cnvier, RQgne Animal, O m t .  pl. 
xxiii. fig. 8 :  H w ,  Ambiv f. Nat. XXXI. 1866, i. p. 164: Desbonne e t  8ohramm, 
C r s t .  Qnadalonpe, p. 60 : Biohters in  M6bina' Meeresf. Menrit. p. 167. 

Plagusia sprripee, Lnmarok, loc. cit. : Latreille, Enoyol. MBthod. loc. eit. 
Aeanthopus planiesimus, De Haen, Fann. Japon. Crnst. p. 80 : Dana, U. 8. Expl. 

Exp. Croat. pt. I, p. 872 : Milne Edwards, Ann. Soi. Nat  , Zool., (3) XX. p 180 : Heller, 
BB. Ak. Wieo, XLIII. 1861, p. 864: Stimpson, Ann. Lyo. Nnt. Hiat. New York, VII. 
1862, p. 288 : Heller, Novanr Crnst. p. 61 : A. Milne Edwurda, Nonv. Archiv. d u  
l ine.  IX. 1873, p. 288 : Brocohi, Ann. Sci. Nat., Zool., (6) 11.1875, Art. 8 (male appen. 
dagea) : Nanok, Zeits. Wina. Zml. XXXIV. 1880, p. 81 (gastric teeth). 

Acanthopu clavimanus, Kranss, Sndafr. C r s t . ,  p. 42. 
deanthopus Qlabesi, Yiloe Edwards, Ann. 8oi. Nat. Zool. loc. c i t .  
m l q h u a  planwsimue, Miere, Oat. Crnat. N. Z. p. 46, end Ann. Mag. Nat. H u t .  

(6) I. 1878, p. 163, 8nd P. Z. 8. 1879, p. 38, and Zool. H. M. 8. Alert, pp. 618, 646 : 
J. I1 57 
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Pilhol, arnmt. N. Z., Mia. l'ile aampbell, p. 804 : H m e l l ,  Cat. Austral. Crust. 
p. 112 : Miiller, Verh. Gem. Net. Basal, 1886, p. 476 : de Man, Amh. f. Nnt. LIII. 1887, 
i. p. 872, and NoteaLeyden Mos. XV. 1893, p. 287, and 2001. Jahrb, Byat., IX .  
1896-97, p. 368: Pocoak, Journ. Linn. Boa., Zml., XX. 1890, p. 618: Hendemon. 
Tram. Linn. Boa. 2001. (2) V. 1893, p. 891 : Ortmann, 2001. Jahrb, Byat., VII. 1893- 
94,p. 731 : Whitelegge, Mem. Anatral. MM. 111.1807, p. 189 : M. J. Bathhn,  Ann. 
Inst. Jamaica, I. 1897, p. 86. 

Carapnce thin, disk-like, covered with little short bristles which, 
however, leave certain symmetrical raised linear patches bare : the 
meropoditee of the legs are clad iu the same way, and have two long 
bare stripes. 

The front, the antennnlar and wpra-orbital angles, snd the epie- 
tome are all acutely apinous : the autero-lateral border of the carapace 
is armed with 4 acute spines : the middle of the upper border of the 
orbit is more or less serrate. The eyes are large and reniform. 

The chelipeds vary according to age and sex, bnt the lupl and 
wrist are always armed with spines ; the palm is smooth, nude, oval, 
nnd somewhat compressed; and the fingem are short, blunt, and hol- 
lowed a t  tip. In the adnlt male the palms, or one of them, are remark- 
ably deep. 

The enterior border of the meropodites of all the legs ie armed 
along its whole length with remarkably large and even spines, the poa- 
terior border ends in a spine : in the caae of the first two meropoditee 
there is a second row of spinnlea parallel with the anterior border, but 
this is very indistinct in the meropodites of the 3rd pair, and quite 
absent in those of the 4th. 

The colonr in life is dark green, the nude streaka being bright 
green. In the Indian Museum are 36 apeoimens from the Andamans, 
Ceylon, and Laccadivee : the carapace of the largeat is 23 millim. long 
mid 21 broad. 

Family GEOCARCINIDB, Dane. 

Key to the Indian Qetma. 

1. Froato-orbital border more than half the maximam breadth 
of the carapace: interantannular septum b d :  epiatome 
well defined and prominent : dectyli d legs with 4 mwn d 
spinw - 

1. B u d  cmvern wt elongate: exogaath of e x t e d  
maxillipeda without a flagellorn : opposed edgea c4 the 
baeal joint6 of the 2nd and 3rd pairs of legr heavily 
f inged with hair mnah ae in O q p &  :- 

i. Antero-lateral bordereof oarapaoe dentate... .. ff IUP~TODIL 

ii. Antero-lateral bodcm of oarapaoe entire ......... E ~ ~ e r u m u a  
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2. Bnocal cavern elongate : exognath of externel maxil- 
lipedn with a fingellam : no hairy fringe on the bsasl 
jointe of the 2nd and 3rd pairs of legs ..................... CARDIOUOMA. 

IT. Fmnto-orbital border leaa than half the greatest brendth of 
the campace : intemntennnlsr septum n n m w  : epirtome 
ill-defined and annken: dactyli of legs with 6 r o w  of 
spiner: exognath of external maxillipada withont a 
flsgeUam ..................................................................... PELOCABCLNUS. 

GEAPSODES, Heller. 

Urapsodse, Heller, N o m  Cruet. p. 58 : Kingsley, P m .  do. Nat. Sai. Pbilad. 
ISSO, pp. 188,187. 

Carapaoe depreeeed, little broader than long, declivons anteriorly, 
the  regions faintly indicated, the dorsal surface without ridges or 
wrinkles, the lateral borders well arched and irregularly dentate. 

Front about half the width of the ante:ior border, or abont a third 
the  greateat breadth of the carapace, strongly de&xed, its free edge 
nearly straight. 

Orbits small, shallow, the lower border is wanting except for the 
tooth a t  the inner angle. The anhunnlea fold nearly transversely in 
fossm which are widely open extel-nally : intemntennnlar septum very 
broad. Antenna1 flagella slender and very short, standing in tlie 
orbital hiatus. 

Epistome of moderate length fore and aft. External maxillipeds 
having a rhomboidal gap between them, in whioh the mandibles are 
visible: the merns is narrower than, but abont the same leugth as, the 
ischiurn, and is a little oblique : the palp, which though coarse is small, 
articulates a t  the antemexternal angle of the merns. 

Chelipeds in both sexes subequal : in the male they are very much 
more meseive than the legs and longer than the h a t  rrnd last pairs : in 
the  female they are relatively shorter and much less rnaseive than in 
the mole. The tips of the fingers are acute. 

Legs stout, their joints are not particularly broad or compressed 
bnt have their edges armed with stout bristles : the daotyli are long, 
acute, a ~ ~ d  thorny. The 2ud and 3rd pair of legs are 1 he longest, and 
between their bases is a recess fringed with hairs resembling that found 
in Ocypoda and Gelarirnlts, and probably iudicating terrestrial or 
amphibious habits. 

The abdomen in both sexes consists of seven segments, and in the 
male its base covers all the breadth of the oterrlutn between the last 
pair of legs. 

Dietn'bfction : Islands of Emt Indian Archipelago. 
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T h i ~  genus is really identical with Epigraprnra ( = Nectograpus), 
from which i t  only differs in having the regions of the carapace even 
more indistinct, the lateral borders of the carapace entire, the  male 
chelipeds remarkably unequal, and the dactylus of the legs alone 
hirsute. 

126. Qrapsodes notatus, Hellor. 

Grapsodes notatus, Heller, Novara &oat. p. 68, pl. v. fig. 2 : Miem, P. 2. S. 1877, 
p. 136: J. 8. Kingnley, Proo. Ao. Nat. Soi. Philad. 1880, p. 197 : de Man, N o h  
Leyden Mns. V. 1888, p. 180. 

Carapace five-sixths as long aa broad, the regions defined, though 
faintly, the surface smooth except sometimes for some grannlea near 
the lateral borders. The antero-lateral bordera are cut into three 
shallow teeth or lobes behind which are some inmnspicuons crennh- 
tions. On the line of flexion of the front are two eminences separated 
by a notch. Epistome and pterygostomian regions tomentose. 

The chelipeds differ considerably in the sexes, though always 
smooth. In the adult mnle they are nearly twice the length of the 
carapace, the inner angle of the wrist is pronounced but not spinifom, 
the palm (which is aa high as long) has a strong bulge a t  the i n f e n  
posterior angle, the dactylus (which is twice aa long aa the upper 
border of the palm) is much longer than the immobile finger and 
closes very obliquely, and there are two molariform teeth, one near 
the base of the dactylus, the other nearer the tip of the immobile 
finger. 

In the female the chelipeds are hardly l a  times the length of the 
carapace, the inner angle of the wrist is dentiform or spiniform, the 
palm is not enlarged or inflate& and the fingers' are of nearly equal 
length, meet in the greater part of their extent, and ere finely denticn- 
lated except near the tips. 

The second pair of legs, which are the longest, are abont twice the 
length of the carapace, the third pair are a little shorter than the 
seoond, and the first and last pair are about l+ times the length of the 
carapace. 

In the Indian Museum are 8 specimens from the Nicobara. The 
carapace of the largest male is 25 millim. long and 30 millim. b d ,  
but a female is somewhat larger than this. 

That this species is probably terrestrial is evidenced by the vaulted 
branchial cavities, and also by the folding of the membrane that  lines 
them, which is practically the same as that of Ocypoda, Cardiosma, and 
Pelocarcinus. 
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E~roaa~sns ,  Heller. 

Epigrapw, Heller, Verh. soo1.-hot. Qen. Wien, XII. 1862, p. 623: Kingaley, 
Pmo. Ao. Nat. Soi. Philad. 1880, pp. 188, 192 : Miers " Ohallenger" Braohyure, 
p. m. 

Neetograpsw, HeUer, Novare Cmet. p. 68. 

This genus is really identical with Chaps&, from which it d s e r s  
in  no single point of importance. 

The trivial charactere that separate it from Qrapsodeu are the 
following :- 

The regions of the carapace are hardly distinguishable, and the 
lateral margine are entire: the chelipeds in the male are markedly 
nneqnal, one of them being longer and vastly more massive than the 
legs, the other being hardly larger than those of the female (which 
resemble those of Qrapscdm) : though the legs resemble those of 
&ap& in proportions and in the singolar length of the dactyli, they 
differ in having only the terminal joint hirsute. 

Dbfribution : Islands of the East Indian Archipelago and Polynesia. 

127. E p i q r a p  politus, Heller. 

&dgrapw politus, Heller, Verh. -1.-hot. Qen. Wien, XII. 1 W ,  p. 62a: 
Kinpley, Roo. A a  Nat. Soi. Philad. 1880, p. 192: Miem, Ohallenger Braahynre, 
p. 266: Ortmann, Zool. Jehrb., Syat., VII. 1898-94, p. 708: de Man, Zool. Jahrb. 
Byst. TX. 1895-97, p. 79. 

Neetograpsus politus. Heller, No- Crust. p. 67, pl. v. fig. 3. 

Carapace about seven-eighths aa long aa broad, perfectly smooth, 
the  outer orbital angle not prononnaed and the lateral margine entire 
in the adult. The line of flexion of the front is a little concave in the 
middle. Epistome and pterygostomian region8 tomentose. 

Chelipeds smooth, equal in the female, markedly nneqnal in the 
male. In  the male the larger cheliped is more than twice the length 
of the carapace, the inner angle of the wrist is not pronounced, the 
p l m  is abont as high as long and haa a etrong bulge a t  it9 postero- 
inferior angle, the dactylns is much longer than t l ~ e  immobile finger, 
and the dactylns haa 2 or 3 small molariform teeth while the immobile 
finger has a single one. 

I n  the female the chelipeds are little longer than the carapsce, 
have tbe inner angle of the wrist pronounced, tlie palm not enlarged 
or inflated, and the fingers finely and inconspicuonsly toothed and nearly 
equal in length. 

The smaller cheliped of the male is but little larger than thosc of 
the female. 
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Of the l e ~ s  the 2nd pair w e  the long&, being twice the length of 
the carapace, and the 3rd pair are slightly shorter: the 1st pair are 
nearly 14 times, the 4th pair about 19 times the length of tlie carapace. 

In  the Indian Museum are 4 specimens, from the Andamans and 
Nicobrrrs: the carapace oE the largest male is 14 millim. long and 16 
millim. broad. 

CARDIO~OMA, Latreille. 

Cardism,  Latreille, Enoyol. Mkthod. X. p. 685 (1826) : De Hnan, Faun. Japon. 
O m t .  p 27 : Milne Edwards, Hist. Nat. Crust. 11. 82, and Ann. Soi. Nat. Zool. (3) 
XX. 18611, p. 203: Smith, Trnnr. Donneot. Acad. Soi. 11. 1870, p. l a :  Miere, 
Challenger Braohynra, p. 219 : Ortmann, Zool. Jahrb., Byst., VII. 1893-94 p. 732. 

? Diocopkam, A. Milne Edwurds, Ann. 8w. Entom. Prahoe, (4) VII. 1867, p, 248, 
and Nouv. Arohir. da Mas. IX. 1873, p. 293. 

Campam deep, convex fore and aft, transversely oval, with the  
lateral borders tumid and strongly arched owing to the vault-like 
expansion of the gill-chambers, the pterygostomian regions densely 
tomenhe. 

The fronto-orbital border is mnch more than half, and the deflexed 
and nearly straight front is abont a fourth, the greatest breadth of 
the carapace. Orbita deep, with the outer angle defined by a denticle, 
and with the tooth a t  the inner angle well developed but distant from 
the front : the eyes are very loose in the orbits. 

Tlie antennnles fold obliquely beneath the front, by which they a m  
a good deal concealed : the inter-antennulrrr septum i very broad. Tile 
antennae lie in the orbital hiatus, which their broad basal joint nearly 
fills : their flagellum is very short. 

Epistome short, prominent and well defined : buccal cavern elon- 
gate squarish, tlie external maxillipeds do not close i t  but leave between 
them a rhomboidal gap in which the mandibles are exposed. In the  
external maxillipeds the merna is R, longish joint and caiTies t h e  
palp, which is large and not at  all concealed, a t  its antemexternal 
angle : the exognath, wliich carries a flagellum, is exposed in mnch t h e  
greater part of its extent. The exognnths of the other maxillipeds are 
heavily fringed with coarse hair. 

The chelipeds, which are mnch more mmsive than the legs, may 
either be equal or markedly unequal, differing little in  the sexes : they 
alter considerably with age-one or both-the arm and fingers becoming 
elongated, and the wliole hand increasing in size until i t  becomes longer 
than the carapace ie broad and more than half as high ae the carapace 
is long. 

The legs are stout: some of their joints are fringed with bristles, and 



their long strong dactyli are aqnare in section and h w e  a series of 
spines along all four edges. 

The abdomen in both eexea consists of 7 separate eegmente, and in 
the male ita baee covers the whole width of the aternurn betweeu the 
last pair of legs. 

The branchise are eight in number on either side : the gill chambers 
are vaulted and remarkably cepacions, and they are lined by a thick 
vsscular membrane folded to form a sort of pocket, and as in several 
other crabs-such aa Belasirnus and Oypoda-that spend moat of their 
time out of water, a sort of "choroid proceas" of this membrane, 
shaped like a gill-plume, projects laterally over the pleura of the 
penultimate pair of l e p .  

The species of this genus live on land. They are very common in 
the jungles of the Andemens where they may be found in the day time 
crouching under roots, fallen l o p ,  &c., sometimee in bnmwe near the 
ehore. 

Distribution: West Indiea and neighbonring coaeta of Amelia,  
Cape Verde Is. and West Coast of Africa, Indo-Pacific from Madagascar 
to Chili. 

Key to the Indian qwciea of Cardioeoma. 

I. Carapaoe very strongly aonvex fore and aft, the regions 
indiatinot : breadth of the orbit not muoh more than half 
i ts  length: meram of the legs with bristles only at i ts  
distal end ........................................................ 0. oarnifea. 

11. Carapaoe very moderately oonvex fore and aft, the 
regions distinct: breadth of the orbib about two-thirda 
ite length : meroa of the legs with brietles .long ite whole 
length ................................................................... 0. hirtipee. 

128. Oardiosoma carn$fez, (Hbst.). 

Cancer carnijeip and hydromus, Herbst, Krabben eto. 11. v. 168, 164, pl. xli. 5ge. 
1, 8 (1784). 

C a r d i s m  m i j e s ,  Latreille, Enoyol. M6thod. X. p. 686 : Milne Edwards, Hist. 
Bat. Cmet. 11. 28 : Qn6rin, Icon. Rhgne An., Cmet. pl. v. fig. 2 : Dana, U. 8. Expl. 
Brp. C m t .  pt. I. p. 877 : Milne Edwards, Ann. 8oi. Nat. Zwl. (8) XX. 1868, p. 804: 
Heller, Novam Cmst. p. 86 : A. Milne Edwards, Nonv. Arohiv. da  Mue. IV. 1868, 
p. 71, and IX. 1878, p. 864: Hoffrnenn, in Pollen and van Dam, Faun. Madagaso., 
Orast. p. 12 : Broochi, Ann. Boi. Nat., Zool., (6) 11. 1876, Art. 2, p. 86, pl. xvii. 
 fig^. 117,118 (male appendages) : Aliere, P. 2.8. 1877, p. 187, and Phil. Tmna. 1879, 
p. 490, and Challenger Braahyura, p. 220 : Hilgendorf, MB. Ak. Berl. 1878, p. 801 : 
de Man, Notes Leyden Mns. 11.1880, p. 81, and in Weber's 2001. Ergebn. Niederl. 
Oat.-Ind. 11. p. 288: Riahters, in Mabins, Meeresf. Maarit. p. 167: Lens and 
Richtern, A U .  hnok.  Nat. Gen. XII. 1881, p. 4a2: Tamhenberg, Zeitsohr. t. 
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Nntnrwim. LVI. 1883, p. 171 : Henderson, Trana. Lion. Soo., Zool., (2) V. 1893, 
p. 880: Nobili, Inn.  Mum. Genor. (2) XX. 1899, p. 271. 

Cardiaomu Qwnhumi var. carnijer, Ortmaun, Zool. Jahrb., Syet., VII. 1895-94, 
p. 785. 

Cardiuoma obeaum, Dana, Proo. Ac. Nat. hi. Philad. V. 1851, p. 252, and U. 8. 
Expl. Exp. Cruet. pt. I. p. 875, pl. xxiv. fig. 1 : hlilne Edwardr, Ann. Soi. Nst., t.c. 
p. 206 : Stimpeon, P m .  Ao. Nat. Sci. Philad. 1868, p. 100 : Streeta, Bull. U. 8 .  Nat. 
Mns. VII. 1877, p. 114 : P de Man, Notes Leyden M u .  11. 1880, p. 85. 

Cardisoma Urvillei, Milne Edwardti, Ann. S c i  Nat. t.c. p. 202 : de Man, Notea 
Leyden Blue. t.c., p. 38. 

Cmpace strongly convex fore and aft, especially in the young, 
the regions are indicated by inequalities of level, but the posterior 
limit of the gastric region and the csrdiaco-inteetinal region are  
defined by grooves : the posterior areola of the gastric region ia dwaya 
tumid. 

The antaro-lateral border of the carapaoe is defined by a fine raised 
line, bewming indistinct with age, which is not continnous with t h e  
small tooth a t  the outer orbital angle, but starts a t  a little dentiole of 
its own. 

The sides of the front (inner boundaries of the orbit) are very 
oblique : the sinuous upper border of the orbit runs very slightly back- 
ward to the base of the outer orbital tooth : the greatest width (height) 
of the orbit i little more than half the length of that cavity. The 
basal antenna-joint is large, touching the front. 

The breadth of the bnccel cavern, measured acrose the middle of 
the external maxillipeds, is equal to its length in the middle line. 

In both eexes the chelipeds are unequal : they are smooth, except 
for a few small tubercles or wrinkles or denticles or p n n l e a  along t h e  
edges of some of the jointe: the inner angle of the wrist i dentiform, 
t l ~ e  palm ia higher than long, especially in the larger hand, the stout 
fingers meet only a t  tip, especially in the lerger hand. 

The size of the larger cheliped varies with age. In adults of 
moderate size it ia about twice the length of the oarapace, the isohinm 
hardly projects beyond the carapace, and the length of the dactylus ie 
about equal to the height of the palm. In old specimens, especially in 
the male sex, it ie about 24 times the length oE the orrrapace, t h e  
hohium projeota far beyond the carspace, and the length of the Qctylne 
ia times the height of the palm. 

In  the legs there are stiff bristles, not very thickly set, a t  t h e  
&stel end of the merns, on the anterior border and surface of t h e  
carpns and on both borders of the propodite. 

The 7th segment of the male abdomen is half or less than half t h e  
length of the 6th, measured in the middle line. 



I n  the Indian Museum there are 13 specimens from the Andamans 
and the Commandel meet (besides speaimens fmm Tahiti and Mada- 
w-). 

Ortmann considere that this form is only a variety of the West 
Indian 0. Uuanhunai, with which he regards the West African 
0. armdurn as synonymous. So far as I can judge from single speci- 
mens of these two supposed species, I should think that this view ia 
correct. 

129. Cardwsomu h i r t ip ,  Dana. 

Cardisoina hirtipea, Dana, Proo. do. Nat. h i .  Philad. 1861, p. !XS, and U. 8. 
ExpL Exp. Crust. pt. I. p. 376, pl. xxiv. figs. 2, a-d: Milne Ednardn, Ann. &i. Nat., 
ZooL, (3) XX. 1863, p. 205 : Has ,  Arohiv f. Naturges. XXXI. 1885, i. p. 140 : 
Heller, Novara Crust. p. 36 : Miers. Cat. Crnat. New Zealnnd, p. 63 : de Nan, Notos 
Leyden Mns. 11. 1880, p. 34, and Arohiv f. Natnrgea. LIII. 1887, i. p. 349, pl. xiv. 
@. 8 : E. Nanok, Zeitn. Wiea. Zwl. XXXIV. 1880, p. 20 (gastric teeth) : Filhol, Crost. 
N. Z. in Mias. l'ile Campbell, p. 460: Ortmann, Zwl. Jahrb., Byst., VII., 1893-94, 
p. 787: Whitelegge, Yem. AnetraL Mu. 111. 1897, p. 188: Nobili, Ann. Mm. Oonov. 
(2) xx. im, p. 271. 

Discoplan L m g i p s ,  A. Milne Edwards, Ann. Boo. Entomol. Pranoe, (4) VII. 
1867, p. 284, and Noav. Archiv. dn Mna. 1X. 1873, p. 294 pl. xv. (act Ortmann, 1.c.). 

This species is easily disti~iguished from 0. cal-nifa by the 
following characters :- 

(1) the carapace is much leas convex, the regions are much moro 
distinctly defined, and the gastric region is distinctly subdivided, by 
grooves, into 3 areolae: moreover there are some fine oblique strim on 
the sides of the epibranchi~l regions : 

(2) the sides of the front, or inner boundaries of the orbit, aro 
not nearly 80 oblique : the upper border of the orbit is less sinnone and 
runs slightly forwards to the outer orbital angle : the grentest width of 
the  orbit k nearly two-thirds the length of that cavity. The basnl 
antenna joint does not touch the front: 

(3) the breadth of the buccal cavern, measured aoross the middlo 
of the meri of the external mrxillipeds, falls considerably short of the 
length mesenred in the middle line : 

(4) the chelipeds may be unequal but are far more commonly 
equal, even in old specimeus in which the palms and 611gers have grown 
Long and the palm become enlarged : 

(5) the bristles on the l e g  are more thickly set, and they occur 
d o n g  the whole of the anterior border of the merus : 

(6) the 7th segment of the male abdomen is more than hnlf the 
length of the 6th, measured in the middle line. 

J. rr.  58 
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In the Indian Museum are 18 epeoimene from the Nioobara and 
Aodamans (besidee 4 from the " South Seas " and Madap;asarr). 

In  life the carapace is dnrk violet nnd the chelae briglit cinnaber red. 

P~LOCABCINU~, Edw. 

Gecnrcoidsa, MiIne Idwarde, Hist. Nat. Cmst. 11. 1 (1837). 
Pelocarcinur, Milne Edwards, Ann. B d .  Nat. 2001. (8) XX. 1863, p. BDR, and 

h h i v .  dn Mne. VII. 1864-65, p. 188 : A. Milne  Edwarde, Nouv. Amhir. dm M l l n  
(3) IL 1890, p. 171 (st s ~ m . ) .  

Hyla?ocwcinw, Wood-M-n, J.A.S.B. XLII. 181;), pt. 2, p. 258, a d  Ann. Mag. 
Nat. Hist. (4) XIV, 167% p. 189. 

Linwwcarcimu, de Man, Not- Leyden Yne. I. 1819, p. 66. 
Gecarcoidaa, Ortmann, Zool. Jahrb., Syst., VII. 1893-94, pp. 788, 788. 

Carapace hnaversely oval, somewhat deprecured, with the lateral 
borders tnmid and st.mngly arched owing to the vault-like e x p s i o n  
of the gill-chambers : the gastrio region ye~~ticnlarl y well defined. 

The extent of the fronto-orbital border is lees then half the great- 
est brendth of the oarapeoe, that of the strongly dedexed and nenrl y 
strnigllt front is from a sixth to a seventh the greatest breadth of the 
oarspace. 

Orbits deep, broadly oval, demarcated dorsally by a sharpish elightty 
raieed border, their outer angle not defined, a wide gap in their lower 
bordor : a t  the inner ailgle there ia a etrong toobh which may or may 
not, even in the same speoiea from the same jungle, meet the front : 
if it does so, the aiitenw, whioh are  much reduced in sire, are exduded 
from the orbit. 

The antennulea fold obliqnely beneath the front, and the inter- 
antei~nnlar septum is not very b d .  

Epiefome sunken, hairy posteriorly so as to appear ill defined from 
the palnte. B u m 1  cavern rounded anteriorly, not nearly uloeed by the 
external maxillipeds, which leave between them a wide rhomboidal gap 
in whioh the mandibles are exposed 

The external maxillipeds aim rather short : their mema liee obliqne- 
ly, and ita anterior edge is excavated for the ineertion of the palp, 
which is short and coarse and is completely exposed : their exognath 
is very short and almoet eotirely concealed and is without a fbgellnm. 
The exognatha of the otlier maxillipeds am heavily fringed with hair. 

ahelipeds mnch more massive than the lege, uaually equal in both 
sexee, though larger and longer in the male than in the female. 

Legs stout : in all, the anterior border of the carpne and all t h e  
borders of the p~.opodite and dactylus are spiny, there being six rows 
of spines on the dactylne. 
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The abdomen in both aexee consieta of 7 separate segmente, and 
in the male its base covers all the breadth of the sternum between the 
laot pair of legs. 

The gill-ohamber and ita lining membrane, and the number of 
branohire, are ~ L I  in Uardiosoma. 

The Pelowrcini are land-mbe. The eingle Indian speoiea ir very 
common in tlie jnsglea of tlie Andammr, where, eapeairrlly on the 
emaller isleta, i t  grows to a lsrge size. 

Distn'btrtion : Brazil, Andamans and Nicobam, Oelebee, Philippines, 
New Guinea, Loyalty la. 

Ortmann (1.c.) throws doubt on the locality E d ,  but, cre it 
appears to me, without anfticient reason, seeing thnt tlie elder Milne 
Edwards states definitely that the type of the species was found in 
that conntry by a collector of the Parin Museum. PeZoraroinw ir  by 
no mesne the only form of animal life that haa this very curious and 
unggeative distribution, which we also find, among Mammals in the 
Tapirs, among Birds, se ?rir. Finn informs me, in the Pioaleta of the 
genne Pintmnwr, among Reptiles in the nya'idas, and among fish- in 
the h h w a t e r  eel. of the genne Bytrabranchur. 

130. Pebocuroinur Hum& (Wood-Meeon). 

H ~ l w a n i ~ w  H m w i ,  Wood-Maeon, Journ. b. s00. Ben~.1, Vol. XL11..1878, 
pt. 1, p. 860, pls. xv, xvi, pad Ann. Mag. Net. Hbt. (4) XIV. 1874, p. 180. 

Carapace transversely oval, becoming broader with age, ifs lateral 
borders tumid and ill defined. The p t i o  region is psrtionlarly well 
delimited and is divided into t h m  eubregions-two ontero-lmte~ml and 
one postero-median-the anterior two of whiah are separated from one 
another by a deep groove: the oardim-inttutinal region is fairly well 
defined. 

I n  adults the campacre is smooth, exoept for some oblique strire on 
the lateral bordem, which become sqnamifom markinge on the ptery- 
@~&miaa regions, these regione being devoid of tomentnm. 

Front nearly vertic~ll y deflexed, aomewhab spatulste but with the 
free edge straight. The tooth a t  the inner angle of the orbit doea not 
~ a d l y  touoh the front, bnt eometimes i t  does and excludes the smell 
antennae from the orbit. 

The obelipeds in the adult m d e  sre neaally equal and are abont 24 
b i m ~  the length of the orrrapace : the arm projects a long way beyond 
the carapace, and ita upper and inner borders are rugose or irregularly 
tnbercalste; the inner angle of the wrist is trnnonted; the palm is en- 
larged, ita length is abont 1s times ita height and about ae long ss th .  



dactylus ; the fingers, though they. only meet at  tip, am not widely 
separated. 

In  the adult fomale the chelipeda are about 1& times the length of 
the campace : the arm projects but little, the hand is not mnch enlarged, 
aud the fingers almost meet throughout their length. 

In many young females the inner edge of the wriet is serrated and 
there are alao a few denticles along the upper border of the palm. 

The second pair of legs, which are the longest, are hardly twice the 
longth of the carapace. 

Colonrs in life : carapace violet with some dirty yellow marking8 : 
chelipeds and legs yellowish with a livid reddish tinge. 

Iu the Indian Museum are specimens from the Nicobars and from 
numerous ielands of the Andaman group. The largeat one haa a carapace 
82 millim. long and 110 brorcd. 

Family PALICIDB, Rathbnn. 

P A L I ~ U ~ ,  Philippi. 

Cymopolia, Bonx, Crust. MBdit. pl. xxi. 1888 : Milne Edwerdn, Iiiet. Nat. Omat. 
11. 168 : Miere, Challenger Bmhyura, p. 889 (non, preooe.). 

Palieus, Mary J. BBthbnn, Proo. Biol. Soc., Weshiugton, XI, 1897, pp. 98, 166 
[I1 Philippi, Zweiter Jahresber. d. Vereine f. Natark. in Caeeel, 11, 1838."]. 

Carapace depressed, broader than long, covered with granules and 
with symmetrical tubercles or rngoaities that have a tendency to fall 
into transverse series. 

Front crbout a third the greatest breadth of the carapaoe, little or 
not a t  all deflexed, usually lobed or toothed. Lateral bordera of t h e  
carapace hardly curved, eerrated anteriorly. 

Orbite deep, the upper border is cut into several teeth by deep 
clefts, and there are usually two olefta in the lower border. 

The antennulea fold nearly transversely beneath the front : t h e  
iuternntennular septum is a narrow plate. The antennee commonly 
have the baaal joint, which stands in the orbital hiatus, enlarged : t h e  
flagellum is well developed. 

Epistome sunken, not defined. Buccal oavern equare. The exter- 
nal maxillipeds do not close the bncoal cavern anteriorly : their merns 
is very small and is mnch narrower than the ischium : the ischium h m  
its antero-internal angle and the mellls its ailtiro-external angle mnch 
produced : the palp articulates near the middle of the concave summit 
of the obliquely-placed merns. 

Chelipeds short and usually slender in the female : in the adul t  
male one of them may be enlarged-rarely both. 
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The two middle pairs of legs are mnch the largest: the fil*st 
pair, except that they are mnch shorter and slenderer, resemble the 
middle pairs, but the fourth pnir are weak, sometimes filiform, and are 
elevated above the third pair aa in Dmippe, eta. 

The abdomen in both sexes consists of 7 separate segments, the 
baeal segments being very narrow fore and aft and the 1st linear. 

I n  the female the geuital openings are on the 2nd segment of the 
pternum close to the suture between i t  and the first. 

Distribution : Atlantic coaets of Central America and of the United 
States, Cape Verde and Mediterranean, Iodo-Pacifip from Scgchellee to 
California. 

The Indian epecies of Palicwr live among coral shingle a t  a depth 
of from 10 to 40 fathom, where their mottled coloration and granular 
lPgose carapace afford a good concealment. 

Key to the Indian q e &  of Palicns. 

I. Posterior border of the propodites and dactyli of the first 
8 pairs of legn entire :- 
1. Front out into two lobes :- 

i. Lobes of front broad: propoditen and 
daotyli of the two middle paire of legs 
snb-foliaoeons ....................................... P. Jukesii. 

ii. Lobes of front wbaonte: propoditen and 
dactyli of the two middle pairs of legs 

............... compreesed bat not broadened P. Whitei. 
8. Front cut into fonr lobes, the middle two snb- 

aonte, the outer ones broad .............................. P. Wood-Masmi. 
11. Posterior border of the propodites and daotyli of tho 

flrst 8 pain  of lega elegantly serrate :- 
1. Front cut into fonr blunt teeth : propoditas and 

dactyli of the t v o  middle paira of logs broadly 
foliaceone ................................................... P. setrtpss. 

2. Front cat  into four aoute teeth: propoditen and 
daotyli of the two middle paira of lega oompressed 
bnt not folhceoun .......................................... P. inue8tigatoris. 

131. Palicurr Jukecrii (White). 

Cymopolia Jukesii, White, in Jukee' Voy. H. M. 8. " Fly," p. 338, pl. ii. fig. 1 : 
Miera Zool. H. M. 8. " Erebus" and " Terror," Crnst. p. 3, pl. iii. figs. 4-&, and 
Cha l l e~ lye r  Bmhynra,  p. 836: Haswell, Cat. Awtral. Crnst. p. 138: Henderson, 
Trans .  Linn. Boo., Zool., ('2) V. 1893, p. 405. 

Carapnce with the regions well defined, and with the surface 
t.hmwn into four tramverse wrinkles, the two middle ones of which 
ape the most convex and best defined : the whole surface is also closely 
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oovered with veeiculous and crystalline gnmoles, which are largest 
on the convexitiee. 

Front divided into two broad rounded lobee : antemlateral border 
of the carapace cut iuto three teeth inoludi~lg the orbital angle: 
posterior border of the carapace raised, bnt not cot into well-epnoed 
lobules. 

Upper border of the orbit with two deep notchee between the 
inner and outer orbital angles, both of them angles having a ooncave 
margin : lower border with two deep notches. There ie a leaf-lik; 
lobule on the granular eye-stalk, another a t  the outer angle of the b a d  
antenna-joint, and another in the gap between the antenna and the  
outer angle of the bnacal cavern. The exposed surface of the imhium 
of the external maxillipeds is obliqoely traversed by two ridgee which 
meet a t  the produced antaro-internel angle of the joint. 

The chelipeds of the adult male are p u u l a r  and downy and 
are nsually markedly unequal. The larger oue is atont, is more than 
I f  timea the length of the carapace and has a swollen (snbcylindrid) 
club-shaped palm of which the length is not twice the greatest height: 
the fingers are short and stumpy, the dactylus being little more than r 
third the length of the palm, and meet only a t  t ip : the smaller 
cheliped of the male is al~ort  and slender, sometimes however it ie 
almost as large as ita fellow. 

In the female the chelipede are equal, are hardly longer than t h e  
oarapace and hardly stouter than tlie last p ~ i r  of legs: they have a 
palm which is ae slender and nearly eo long aa the ischinm, and 
incnrved fingers which nearly meet throngbout kheir length. 

In the first 3 psire of 1ee;s the meros is stout and broad with 
p n n l a r  doraal surface and comely and nnevenly aerrulate edgea, t h e  
anterior edge ending in a crest-like tooth; the carpus is dorsally 
&nab, and its anterior border haa the form of a two-lobed carina; 
and the propodite and dactylm are snbfoliaoeons owing to the depth of 
the thin sharp carins of their e d g e t h e s e  carins being plomed. The 
4th pair of legs are sl~ort  weak and granular ee far  as the dactylue, 
which is much shorter than the ~mpodite.  

The 1st pair of l e p  are a little lon~er ,  the 4th pair a little shorter, 
than the carapaoe: the 2nd and 3rd pnim are about I f  times the length 
of the carapace. 

I n  bot?h sexes all the abdominal terga, except the laet, are trcms-. 
versely carinate, the cminae of the 2nd and 3rd terge being mcmt 
oonspicuone. Also on either aide of fhe sternum there are two create, 
one behind the base of the laet pair of legs, the other almost in a line 
with the 3rd abdominal carina. 



In  the Indian Museum are 32 apeoimens, from the Andamans (up 
to 36 fath.), the Maldives (1630 fath.), and Ceylon (34 fath.). The 
carapace of the largest female is 13 millim. long and 15 bnwd. 

Cymopalia Whitai, Miera, Zml. H. M. 8. "Alert," pp. 618, 661, pl. xlix. fig. 0. 

A t  onoe distinguished from P. Jukesii, which it closely resembles, 
by the sharper and more prominent lobes of the front, and by the 
slenderer form of the first 3 psire of legs, in which the edges of the  
meri are not serrated, the anterior borders of the carpi are not cristiform, 
and the propodites and dactyli are not in any way subfoliaoeons, their 
edges not being prodnced to form high thin carinre. 

Other Werences, to be noted on closer inspection, are the follow- 
ing :- 

The transverse arrangement of the r n p  of the carapace is not 
marked: the faint transverse carinae of the 6th and 6th abdominal 
terga are absent. 

I n  the Indian Museum are 2 adult females and a non-adult female, 
from the Andamans. 

183. P a l i m  Wood-Mmi, n. sp. 

Carapace wit11 the regiona distinct and areolated in high relief: 
exoept posteriorly, the areolae have no tendency to arrange themselves 
transversely: the coovexitiee of the areolae, but not the interspaces, 
bear clumps of crystalline granules. 

Front cut into 4 teeth, the middle pair narrower, slightly more 
prominent, and on a rather lower plane than the otbera : lateral border 
of the  carapace cut into three teeth, inolnding the very large and acute 
orbital angle : poeterior border r a i d  and irregularly lobulate. 

I n  the upper border of the orbit t l~ere  are three deep notohes, in 
the lower border a notch and a fissure. 

There is only one oheliped in tbe single specimen known: it ia 
short, not stouter then the lege, and hae some blunt denticlea on the 
far end of the arm, on 6he wrist, and on the upper earface of the hand. 

In the first 3 psim of legs the meri are stout and have a granular 
d o d  surfaoe and coareely eerrnlnte edqes, the anterior edge ending in 
a coarse spine ; tile carpi are dorsally carinate, and their anterior edge 
Bae the form oE a two-lobed crest; while the propodid and dactyli are 
elongate and oompreeeed with thin, but not oristiform, plnmed edges. 
The filamentous 4th pair are granular up to the deotylne, whicb ia not 
much shorter than the propodite. 
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The 1st pair of lega are abont I& times, the 2nd and 3rd paim are 
abont 2f t ima, the length of the carapace, while the 4th pair are about 
as long as the carapace. 

In  the male (female unknown) the b t  5 abdorniual tqp are 
transversely cariuated, but the 4th and 5th carinse are faint. The 
sternum is also carbated on either side of the abdomen, as in P. J a i ,  
but the crests are much lower. 

In the Indian Museum is a single male specimen from the Anda- 
mans : ita carapace is 9 millim. long and 11 broad. 

134. Puticun m . p e s ,  Alcock & Anderson. 

Cymapolio .semiper, Aloook & Anderson, Joarn. be. 800. Bengal, VoL LXIII. 
pt. 2, 1894, p. 208: Illastratiom of the Zoology of the Inveetigator, Crest. pL do. 
fig. 7. 

Carapace with the regions well defined and cut np into a multitude 
of symmetrical oonvex areolse, ita whole surface is covered with crpstal- 
line granules which are enlarged on the convexities of some of the  
areolse. 

Front cut into 4 teetli, the middle two of which, thongh deflexed 
nnd on a lower plane, are much sl~arper and more prominent than the 
others: lateral borders of the oarapace posteriorly divergent, cut into 
five ragged teeth, inclusive of the orbital angle : posterior border cut 
into from eight to ten well spaced even tooth-like lobes. 

Upper border of orbit with 3 deep notches, lower border with a 
notoli and a fissure: eyeetalks sharply granular. Iechinm of the 
external maxillipeds longitudinally grooved. 

The chelipeds of the female (male unknown) thongh shorter than 
the carapace are stouter than the first pair of legs: they may be sub- 
equal or unequal: the arm, wrist, and the upper surface of the palm 
are sharply granular, the palm is rather full and ie not elongate, being 
abont half again as long as high and less than half again se long as the  
finge1.s. 

The 1st pair of lega are abont aa long aa the carapace : their merne 
is sharply granular and its anterior border ends in a spine: their 
propodite and dactylus are thin and compressed but not broadened, and 
their posterior border is evenly serrated. 

The 2nd and 3rd pair of legs are a little over 14 times the length of 
the carapace: their merns is very stout and broad, with'a gratinlar 
dorsal suiaface and sharply thongh irregularly serrated edgee : their 
carpus has the anterior border clitiform and irregularly ~ e ~ ~ a t e ,  and 
the posterior border snbcristiforrn np to a terminal spine: their pro- 
podite and dactylus are short and broadly foliaceous, with tho posterior 
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W r  eleg.atdy and evenly aemated and the an6erior bonier fringed 
with long hair. 

The 4th pair are filiform, not nearly w long as.the carapeog and 
are granular np to the dactylae which is slightly longer than the pro- 
podite. 

In the female the first 3 abdominal terga are tmsveraely carinate : 
t he  of the 6rst targum, which alone is prominent, ends off in a 
sort of scroll, which flanks the postero-lateral angles of the carapace. 

In the Indian Mnsenm are 9 specimens, all adult females, from 
off the Madras mast in the neighboarhood of Palk Strait and from off 
Ceylon 341 fathoms. The -pace of the largest is 9.5 millim, long and 
11 broad. 

135. Palious investigatorir, n. sp. 

Tbb +es is cloeely related to P. serripw but difEera in the follow- 
ing aharaotera :- 

The areolm of the carapace are capped, not by olnetera of granules, 
but  by sharp little tubercles between which the surface is smooth : 
exoept on the lateral regione of the carapace there is only one snch 
tubercle to each areola : 

(1) the four teeth of the front are all equally acute: the five teeth 
of the lateral bordera of the carapace, thougli irregular in size, are all 
very sharp and clean cnt : the teeth of the posterior border are smaller 
and sharper : 

(2) there is no fieenre towards the inner end of the lower border of 
the orbit : 

(3) there are denticles or sharp tubercles, instead of granules, on 
t h e  arm, wrist, and upper ml.faoe of the hand : 

(4) the lege only d 8 e r  in the case of the 2nd and 3rd pairs in which 
none of the joints are ao broad : the serration of the edges of the merns 
ie different, the terminal spine of the anterior border being greatly en- 
larged ; the anterior border of the carpus ha8 a spine at  each end, but is 
not otherwise serrated; and tlle daotylns nnd propodite, though thip 
a n d  compressed, and otherwise qnite like those of P. 8-pes, are not 
broedmed, being much less foliaceons. 

In the Indirrn Museum is a single non-adult male from off the 
A h :  ite carapace ie nearly 7 millim. long and 8 millim, broad. 

h d y  PTENOPLACIDB. 

Pmao~ux, Alcook & Anderson. 

drchaoplaw, Alcook and Andemom, J o m .  As. Boo. Bengal, Vol. LXIII. pt. 2, 
lesq p. 180. 

J. 11. 69 
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Plmoplru, dl- end Andsnon, I l l ~ i o ~  of the Zoology of the Inrertipk?, 
Cnut, pl. xv. 1886 : Alcmk, Inredigator Brachyara, p. 78. 

As the generic diagnosis hee already been published iu tbie J o n d  
(loc. oit. Araheeoplax) the above referen~s are su5cient. 

136. Ptenoplaa t ~ o t o p w ,  Alcock & Andereon. 
drchseopEaa notqplle, Alcwk and Andereon, Joan.  Aa. Sw. Bmgai, LXIII. pt. 8, 

1894, p. 181, pl. is. Ag. 3. 
Ptsnoplaa notqpue, Alcwk .nd Anderaon, Ill. 2001. Investigator, Crtut., pl. n. 

fig. 2 : Aloock, Investigator Bmhynrn, p. 79. 
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[ With a Map. 1 
[ h i v e d  and wad 4th July, 1900.1 

The tract of country in which the present inquiry was carried out 
extends along the East bank of the Hooghly river from Calcutta to 
Naihati, a distance of 25 miles. The area is fairly typical of Lower 
Bengal, and haa for a long time been looked on as water-logged and very 
malariow. In  1889 Dr. Gregg, then Sanitary Commissioner of Bengal, 
after a cwefnl inspection, came to the couclnsion that the nuhealthiness 
waa due to certain drainage channels having been silted up, and a scheme 
for re-excavating some of them was prepared, but has not yet been carried 
out. Owing to an unusual prevalence of fever in 1899 a further inquiry 
into the health of the tract was ordered, and was carried out by me iu 
February last. 

The plan of the enquiry was aa follows. As the essential point 
to be determined waa the proportion of the inhabitante of the various 
parts of the area who were sufferiug from malaria, a large number of 
persons were examined for enlargement of the spleen; ita size being 
noted aa either just felt', two fingera breadth below the ribs, four 
firlgers breadth below, or extending beyond the navel. The spleen- 
want aa a test for the degree of malaria in a traot of country waa 

J. n. 60' 
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used by Major Dyson in the Pnnjab in a similar inquiry, and by others, 
and is perhaps the most reliable and easily carried ont method, especially 
in the season of the year when fever is at a minimum. Secondly, the 
level of the ground-water wes taken in ae many wells aa possible, and 
iuqniries were made as to the height to which the ground-water roee 
during t l~e  rainy season, RO as to enable tlie degree of water-logging to 
be estimated. Thirdly, the drinking-water enpply was carefully noted. 
Fonrthly, the nnmber of fever cases treated a t  varions dispenaPriea 
month by month was compared with the monthly rainfall over a series 
of years, and worked out in charts, in order to ascertain the influence 
of seasons and raiufall on t,he fevor rate. Lastly, some observations 
have been made on the distribution and monthly variations of the 
distribution of the Anopheles Moaquitos, which have furnished some 
rather surprising resnlte. 

In carrying out the spleen-count the whole area was divided np 
into thirteen Municipalities, and as far ss poseible 100 persons, about 
half of whom were children, were examined in each Ward of each 
Municipality, over 5,000 persons having been examined in all. As 
children suffer from enlarged spleen more commo~ily than ndulta, jnat 
as Koch has recently shown that the malarial organism is also found 
in a larger percentage of children, the fignres have been corrected 
so as to represent the spleen rate of 50 children and 50 adnlta in each 
Ward, so that the figuree of the dserent areaa should be strictly 
comparable. Visite were made from house to house so as to get a fair 
sample of the actual inhabitants of the Wards, and every precantion 
was taken to obtain accurate resnlta, every single person being examined 
by myself, a month being taken over the inquiry. 

Tbe resulta are embodied i n  the accompanying map, in which the 
different mnnicipal areae are shaded in accordance with the pe~wntage 
of persons who were found to have enlarged spleens, the darker areas 
representing the highest percentages and uka vered. The dotted lines 
within t l ~ e  municipal a r m  enclose the Wards or areas separately 
examined, and the large figures within them indicate the spleen per- 
centage, while the fignres enclosed in a circle are thoee of the distance 
of the ground water-level below the snrface in feet and inches, t he  
upper figures being the distance in the dry cold weather taken in t he  
month of February, while the lower ones indicate the distance during 
the height of the previous rainy season. The small figures in brocketa 
refer to the number of the Wards given in the left-hand margin of t h e  
map, and correspond with those in the tables given further on. 

THE GENERAL EESULTS OP TEE BPLEEN-COUNT. 

The following-table ehowe the percentage of people who were f o d  
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to be suffering from enlarged spleen in each Municipality. They are 
arranged in order from above downwards as they are situated on the 
map from north to south, while the westerl~ly onee, which lie on the 
east bank of the Hooghly, are placed on the left, and the easternly ones, 
which are a t  a little distance from the river, are placed in the right-hand 
column, so that the table roughly repreeenta their poaition on the map. 

TABLE I. 
Mnnioipelity. Spleen Mnnioipality. Spleen 

peroentage& peroentegea 
Naihati ...... ... 19.9 (Qoberdangn) ... ... (55.5) 
Bhatpara . . . . . .  20.0 
u l .  . . . . . .  33.8 . 
North Barrackpore ... ,36 5 (Bnsirliat) ...... (52.8) 

... T i t a p r h  ... 37.8 Baraaet ... ... 82.9 
Sontli Barrackpore (West) 25.2 South Barrackpore (East) 56.0 
Kamarhati (West) ... 18.8 Kamarhati (East) ... 34.8 
Baranagar ... ... 17.8 North Dam Durn ... 68.1 
Ohitpore-Cossipore ... 11.2 Sonth Durn Durn ... 32.3 

Maniktolla ... ... 13.2 
Average ... ... 24.5 Average ...... 41.0 
A glance a t  the above table or at  the shaded map will show that 

the places situated on the' bank of the Hoogllly river have a much 
lower spleen percentage than those furtlier to the east, even when the 
latter are bnt two miles from the river aa in the m e  of the last five 
in the right-hand co1a111n of the table, with the exception of part of 
North Dnm Dnm. This having been ascertained, the question arose 
whether the lower rate on the banks of the Hoog hly waa to be regarded 
aa the normal rate, and the higher figures of the inner tract as being 
due to water-logging or other abnormal conditions, or whether the latter 
must be taken as the nmal state of affairs in this part of Lower Bengal, 
and  the banks of tlie Hoogl~ly as being exceptionally healthy. In order' 
to solve this problem i t  was necessary to visit other places still further 
to the east, and Gobardanga and Basirhat, which are sitoated on the 
next flowing river to the east of the Hooghly, namely, the Ichahamati, 
were selected aa the most suitable for the purpose. The former is some 
20 m'iles to the eaat of Naihati, while the latter is 26 miles to the east 
of Baraset. The former is nearly snrronnded by a bend of the river 
on two sides and by marsh land on the other sides, so that cannot be 
considered to be well sitnated from the health point of view, bnt 
Basirhat, on the other hand, would appear to be likely to be as llealtl~y 
a3 any place in this portion of tho Gangetic delta. Nevertheless, both 
show a spleen-rate oE over 50 per cent., which, agreeini as i t  does with 
Dr. Gregg's statements about this t,ract of country, may be taken aa 



460 L. Eogm-Relafhhrj, of the water-suppty, wate&gga'ng [No. 4, 

~pproximately the normal figure for this part of h e r  Bengal. It 
would, therefore, appear that the east bank of the Hooghly is ercep 
tionally healthy, although some of the Municipalitiee in the low-lying 
tract a little to the east of the river show vmy high apleen-rates, more 
eepecially North Dnm Dum and the portion of South Barreckpore to 
the east of the railway, whose figurea are 68 and 56 per cent. r e e p  
tively. I t  may also be at once mentioned thst last year, namely, 1899, 
was an exceptionally feverish one on mccount of the excees and uneven 
distribution of the rainfall. 

On looking more closely a t  the figurea i t  will be obnerved that therb 
is one marked exception to the rule above pointed oat, for Maniktolla, 
although sitnated away from the river-bank and on extremely low-lying 
and water-logged land, h a ,  nevertheless, the aecond .lowe& spleen-rate ; 
an exception which haa proved to be the key to a very impel-tant fador 
in the causation of the variations of the spleen-rate in tile tract under 
consideration. The only ground on whioh the low spleen-rate of 
Maniktol1a.can be ecconnted for is the enjoyment .by this advanced 
Municipality of a good filtered water supply. It is aleo worthy of note 
tKat Chitpore-Cossipore, which haa the lowest rate of all, namely, 11.2, 
bas the double advantage of a filtered water eupply ~ n d  a situation on 
the eaat bank of the Hooghly. That theae are the trne reasons of ita 
marked immunity is shown by the fact that the average rate of the two 
western Wa~ds  is only 7.4, while that of the two easteruly Wards, 
sitnated from one to two miles from the river, GI 14.7, that ia almosr 
the same aa that of ManiktoUa. The density of the popnlation of 
Chitpore, and consequent smaller number of tanka, etc., may also be o 
alight factor iu ita healthiness, but the details to be given immediately 
with regard to the spleen-rates of differeut parts of Maniktolla and 
other places show that this is not a factor of any great importance, but 
on the other ha~rd they will prove conclusively the intimate relationship 
between a filtered water-supply end a low spleen rate, but aa t h b  point 
is one of the utmost practical importance i t  will be necessary to go 
somewhat into detail with regard to the spleen-rates of Merent  Warde 
of the same Municipalities, more especially of those parta of which 
.are being supplied with good water by mills situated within their 
boundaries. At the same time tlre data with regard to the ground water- 
levels will be given, so that the question of water-logging can also be 
disouwed. 

WARD vrsrATION8 IN THE BPLEEN-RATES. 1. M ~ I K T O L L I . - T ~ ~ S  
Municipality, as will be evident from the accompanying map, is situated 
between the Circular and the New Cnt Canals, and this area is so flat 
that there ie only a fall of some eight feet from west to east in a 
diehmce of two miles. Its draiuage ia dependant on channelrr by the 



sides of the four main mads, and is carried under the New Cut Canal 
by m m a  of siphons into the Great Salt Water Lake, but these have to 
be closed a t  high tides to prevent the salt water running up into the 
drains, and they do not work very efficiently a t  present. The portion 
of the main drains in the western and more densely populated portion 
of the Mnnicipality are brick-lined, but the eastern portions are of earth 
only. Tho water-level was taken in several wells, and in Febvuary i t  
waa found to average 5 feet from the surface of the ground, while 
evidence wrur obtained that it rises to within from one to two feet during 
t h e  rainy season. A more typically water-logged place it would be 
difficult to find. For purposes of comparison i t  was divided np into 
western and eastern portions, and the spleen-rates were found to be 
12.4 for the former and 14 for the latter, although it might have been 
expected that the less densely inhabited and more water-logged eastern 
portion would have had a decidedly higher rate. It WRS in the west 
part of this Municipality also in whioh the larvae of the malarial- 
bearing mosquito wes found in from half to two-thirds of the tanks as 
well aa in some other pools, as will be detailed further on, so that none 
of the known aansea of malaria were absent, in spite of which this 
Municipality, together with that of Chitpore and Cossipore, were the 
t w o  which showed considerably the lowest spleen-rates of all the 
thirteen, and these two are the only ones which have a full filtered 
water supply. 

The following table shows the above figures in a convenient form. 

TABLE 11. 
MANIKTOLLA. 

Gonnd 
Area. Water-Level. Water-mpply. Corrected Rpleen percentages. 

Feb., Raina, Adult Children. Qeoeral 
1900. lam. Males. Total. 

West  part(1) 5 ft. 1 to 2 ft. Filtered. 13 11'8 12.5 
East (2) 5 ft. 2 ft. 6 in. do. 13 15.0 14.0 

CHITPOBE-COSSIPOEE.-T~~~ Mnnicipality is  situated immediately 
to the north of Calcutta, a ~ l d  extends eastwards aa far as the Eastern 
B e n p l  Railway and northwards to the southern border of Baranagar. 
It is divided into four Wards, namely, Chitpore and Cossipore West ex- 
tending from the river to tbe Grand Trunk Road, the spleen per- 
aentsgea of which are 4.8 and 9.9 respectively; and Chitpore and 
Coasipore Eaat, extending from the Grand Trunk Road to the Railway, 
a n d  consequently distant from one to two miles from the river bank, 
the spleen-rates of whioh are 13 and 16.75 per cent. respectively. The 
whole area is supplied fully with filtered water, while those people 
who  do not drink this (and they are certainly a decided minority) 
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will take clliefly river water in the western Wards, and tank water in 
the eestern ones. The water-level in three wells varried only between 
4 and 5 feet from the surface in February, and in the rainy season i t  
had been within from 1 to 2 feet of i t ;  so that here again there was 
wn~idernble water-logging but the minimum amount of fever, while 
although the western portion is more densely populated, the eaetern 
part presents numerous tanka, and is generally favourable to the deve- 
lopement of malaria, yet, apparently o w k g  to the filtered water-supply, 
the spleen-rate is very low. 

TABLE 111. 

CHITPORE-COSSIPORE. 
Qmnnd Correated 

Area Water-Level. Water-mpply. Pplmn percentages. 
Feb., Bninr, Adolt Children. General 
1900. 1899. lalee.  Total. 

Cbitpore, West (3) 4 ft. 3 in. 1 ft. Filtered. 2.05 7.7 485 
Cossipore, West (4) 4 ft. 9 in. 2 ft. 9 in. do. 10.6 9'3 9.95 
Chitpore, East (5) 5 ft. 1 in. 2 ft. do. 16.0 10.0 13.00 
Cossipore, East (6) ... ... do. 18.3 15.2 16.75 

SOUTH DUX DUX.-To the east of the railway, which bounds the 
Ohitpore-Cossipoi-e Municipality, lies South Durn Durn, the most thickly 
inhabited portions of which are situated on the Jessore, Be lga t i~  and 
Durn Dnm roads, and i t  is divided into three Wards, which may rongllly 
be taken as respectively including the pal-tn adjoining these three ronda. 
The inhabitants of Ward I1 who were examined mostly resided near t h e  
easternmost portion of the Dnm Durn road, and the spleen rate wns 37-9. 
T h o ~ e  of Ward I. mostly lived around that portion of the Jessore road 
whioh joins the eastern ends of the Belgachia and Durn Durn roads, 
and its spleen-rate was 45.3. Lastly, m o ~ t  of those examined in Ward 
111. lived around the western end of the Belgachia road just to the east 
of the railway, and consequently close to the Western Ward of Cossipore, 
and the spleen-rate among them was only 13-7, by far the lowest 1-te 

of any place to the east of the railway. Here again tlie probable 
explanation of this exception is that many of the il~hnbitnnta of t h i s  
Ward obtain filtered water from the Cossipore Municipality as I mcer- 
tained both by inquiry and by seeing them carrying the water myself, 
while the portion of the other Wards which were examined were too 
far from Cos~ipore for the people to resort there for water to any 
extent. The wnditio~ls favourable to malaria are very similar in each 
Ward, for the B a j u l l ~  Khal flows right tl~rouglr W R ~ ~ R  11. and 1'11. as a 
broad swampy track with little or no current excopt during the ra iny 
season, while the tide flows np it from the Salt Water Lakes a t  high water, 
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K A M A B E A T ~ . - T ~ ~ ~  Muaicipn1it.y lies immediately to the north of 
Barnnagar, and consistir of two Wards, namely, No. I. between the river 
end the Qrand Trunk Road, and No. 11. from the latter up to the 
Eastern Bengal Railway, and including Belguri~. The spleen-rate of 
the river Ward was found to be 18.8, while that of the inland Ward was 
398, a notable difference, while the first Ward mainly relies on the river 
for ita water-eupply, and the latter is dependnut on tanks; for although 
there are a few wells in all the municipalities, mostly belonging to 
private individnrrls, yet they appear from my inquiries to be little i f  st 
all used by the people for drinking purposes, especially if filtered water 
is available, while many intelligent natives informed me that those who 
drank filtered water suffered much lese than those who drank that from 
any other source, including well water. The ground water was 7 feet 
below the surface in February in the ~iver ine Ward, and had been within 
1 ft. 8 in. of it in the rainy eeason of 1899, while i t  wra 1 foot further 
down in both seasons in the case of the eaatern Ward, so that from thie 
point of view the latter should have been slightly the more healthy of 
the two, imterd of entirely the reverse obtaining. 

TABLE VI. 

Qronnd Cormted 
Ward. Water-Level. Water-enpply. Spleen peroentages. 

Feb., Haine, Adnlt Ohildren. General 
1900. 1899. M d e k  TOW. 

I. (14) West 7 ft. 1 f t. 8 in. River and Tank. 17.3 20.4 18.8 
11. (15) E a t  8ft. 2 ft. 8iu. Tank only. 32'5 36.6 348 

NORTH DUY Dm.-This Municipality is situated to the east of 
Kamarhati, and extends from the railway to Nowi Nadi, a distance of 
some four milea, and i t  consists for the most part of rice fields surround- 
ing several villages. I t  contains two Wards, the westernly of whioh 
includes the large village of Nimta, while the easternly one includes 
Gouripur and Kadihati, which are sitnated on the Nowi Nadi, a slug- 
gish stream which carries the surface drainage away to the south-eaat 
into the Kocho bhil. The water-level in a well in the western Ward wae 
7 ft. 3 in .  below the snrface in February, and had risen to within 2 ft .  
3 in. in the rainy season of 1899, so that thie part is certainly water- 
logged. The spleen-rate in the western Ward wss no less than 76.6 per 
cent., while among 58 boys of the Nimta High School, who moetly be- 
longed to well-to-do families, it wsa 67. In  the eastern Ward the per- 
centage worked oat a t  59:6, which is also very high, the average of .the 
two .War& being 68.1 ; an extremely high figure. The.water-supply is 
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solely from tanks and a very few wellu, while the villages are sur- 
rounded by flooded rice fieldu daring the rainy season; both a bad 
water-supply and water-logging being present and factors in causing 
t h e  marked unhealthiness of this area. 

TABLE VII. 

NORTH Dus! DUM. 
Ground Water- C o m t e d  

Ward. Water-Level. B ~ P P ~ Y .  Spleen pementagea. 
Feb., Rains, Adult Children. General 
1900. 1899. Malea. Tobl. 

Western (16) 7 ft. 3 in. 2 ft. 3 in. l ' a ~ ~ k  73.3 80.6 76.6 
Eastern (17) . . . . . . do. 56.6 62.5 59.6 

SOUTH BARRACKPORE.-Thiu Municipality i u  a very lnrge and  cat- 
tered one, mainly consi~ting of a riverine portiol~ situated hetmeon the 
Hoogl~ly and the Grand Trunk Road, the following four W d u  of which 
(beginning from the sont,h) were examined, namely; Ag~~.para, with a 
epleen-rate of 30.8 and a ground water-level of 7 ft ,  in Febrnary and 1 
f t .  8 in. below the enrface in'the rains of 1899 : Punillati, with a spleen- 
rate of 31.25 : Sukchar, with a spleen-i9te of 12.1 nnd a ground wnter- 
level of 8 ft. in February, and 2 ft. below the snrfnce in the rains of 
1899 : and Khardah~,  eituated just to the south of the khal ot the same 
nsme, with a spleen-rate of 26.75 and a ground water-level oE 6 ft. 6 in. 
down in February. All these depend mainly for their watel--supply on 
t h e  river, while tlie exceptioually low rate of Snkchar appears to be 
d u e  to the nnnsnal number of good pukka houses, many of which are 
two  stoties high, the inhabitants of which must have been much better 
to do than the majority of those in most of the other Wmds, while 
tanks are also fewer than usual in this Ward. 

This Mn~~icipality also includes a large area of rice land with 
mattered villages to the eaat of the Grand Trunk Road, and extending 
across the Eastern Bengal Railway. Two portionu of t h i ~  were 
examined, namely, orie to the east oE Pnliillati and Sukchar, co~lsisting 
mainly oE the village Sodepore on either side of the Eastern Beugal 
Railway, bnt mostly to the east of it, and another village called 
Nsttrgore to tlle east of the former. The spleeri-1-nte of thiu area was 
60.4, tllat of Sodepore having been 61.7, nnd that of Natagore 64.4. 
T h e  ground water-levels in Februarj ive1.e 10 ft. 6 in. and 9 ft. 
respeotively, and ill the rainy season of 3399, 2 ft. and 4 ft. below the 
surface, meaanrements which, i t  will be observed, are very similar 
to those of the riverine portions of t h i ~  hlnnicipality, the slight 
difference being in favmr of the inland portions, although t.heir spleen- 
ratee are very much higher than tliose of the parte on the banks of the 
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Hooghly, ao that the water-levels do not help in explaining the 
difference. Oti the other hand, tlle dwellers nenr tho river will mostly 
drink river water, while tl~ose who lire more ililatld are entirely 
dependant on tank writer. The other part of t,he South Barrackpore 
Jlnnicipalit,y wliicli exnniined lies to tile east of the railway opposite 
Nortli Barrackpore, nncl consists of tlle villnges of Chandanpukul.is 
end No~ia. The spleen-rnt,c? wris found to 119 51.6, while the ground 
water-level mas 10 ft,. 4 in. below tlie surface in February, but l i d  risen 
to witbin 5 ft.. during the rains of 1899, fignt-es which are mncli more 
fnvoul.able than tllose of Maniktolln anti Chitpore-Cossipore, rnl~icl~ 
havo tho lowest upleen-rates. This, tlte most north-eesternly Ward of 
the Soutlt Sarrackpore Municip~lity, is aluo dependant on tank w a b r  
for its drillking uupplp. The much lower spleen-rate, then, of the pnrts 
near the river, as compnred with tl~ose a t  a distnnce of two miles or 
more from it, is again borne out hy t11is Municipality, the figul.es of 
which m e  give11 in the table below. 

TABLE VIII. 

Gronnd 
AWR. Water-Level. Water-eupply. 

Feb., Rains, 
1900. 1899. 

Agarpara (18) 7 ft. 1 ft,. River and Tank 
Pnnihati (19) ... ... do. do. 
Snkcllai. (20) 8 ft. 2 ft. do. do. 
K I ~ a ~ d a h n  (21) 6 ft. 6 in. ... do. do. 
Sodepore (2.2) 9 f t .  4 f t .  'l'nnkonly. 
Nonn (23) 10 ft. 4 in. 5 ft. do. 

Corrected 
Spleen percentnpea. 

Adult Children. ffenernl 
Malea. 'I'ntsl. 

33.3 28.5 30.8 
20.0 42.5 31.2 
19.3 6.9 12.1 
32.5 21.0 26.7 
50.0 70-9 60.4 
36.5 66.8 51.6 

TI'ITAGHAR.-TII~R is R ~nlnll  Mnnicipality which lies on the a t  
hank of the Hooglily 1)etween Soutii nntl North Hnl.rackpore, 811d is 
\,ollnded "11 thr soiith by the Khai tlnhn Khol, and on the north b~ the 
Tittng-hnr Khrrl, nt~d 011 tlle enst by tlie Grsi~d Trunk Rond. I t  is 
divitipd into four Wnidu numbered J .  to IV. from north to uout.11. T w o  
filills in m ~ r d f i  11. ant1 11 1.  upp ply n limited ~moutit  of filtered water 
m0l.e especially to the inllnbitant~ of merd 11 , but Wards I. nnd IV. on 
eit,her ~ i d e  of the other two drink nerllly entirely liver and tank rvatel-. 
Here, then, was a vely goal opportunity of putting to n crucial test 
the quextion a9 to wllelher filtered water drinkers suffer less from enlarge- 
ment of tlte spleen thlin do those who drilik other kinds, so notes were 
rllede regarding nenrly all O F  the people examined in this Nnnicipality 
PR tO what water tl~ey nsnally drunk, whether filtered, Hooghly, or tank, 
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The 1.esu1ts are as follows, beginning from the south as before. Werd 
IV., whicll is a narrow strip situated on tlie north bnuk of the Khordalle 
Khal, np to mllich the tidal water flows as far as tr sluice ante iu I L  bridge 
under tile Grand Trunk Road, and which contains a series of bustees, 
had a spleen-rate'of 48 per cent., that is a high one for n riparian1 
area. The water-level was 10 ft. 1 in. Ilelon- tile scirfilce in Febrnaiy, 
but had ~ i s e u  to witl~in 1 ft. 3 in. in the rains of 1899. 011ly 16 per 
cent. of those who were examined stated that they drank filtered water. 
In Ward 111. 32 per cent. of those examined had drunk filtered wnter, 
and the spleen-rate waa 30 per cent. The water-level had been 1 ft. 
6 in. below the surface iu the rains of 1899, and was 10 ft. 3 in. dowu 
in February, so that in this respect the conditions were just the same 
as in Ward IV., so this factor will not explain the considerable difference 
between the health of these two Wards ; the water-supply only being 
different. Still more marked, however, was the difference between the 
spleen-rates of the two northern Wards, that of Ward IlI., which is 
opposite the Mills, being 19 per cent., and that of Ward IV. immediately 
further north, waa 541.3 ; in spite of the ground water-level of the latter 
having beeu 6 ft. from the surface at  the height of the rains of 1899, 
and 18 f t .  4 in. down in February last ; an exceptiondly low rate. On 
t,he other hand, the number of the people exami~leti in Ward 111. wl~o 
l ~ r ~ d  drunk filtered water wm no less than 82.5 per cent., while only 
19.6 of those of the Ward I. stated that they dl-utlk filtered water, and 
owing to their greater distance from the supply they were probably 
l e s ~  regular in obtaining i t  than were the iuhabitxnts of Ward 11. a t  
wl~ose doors i t  was placed. These figures a1.e sufficiently striking, 
especially as they confirm the data obtrtined i n  several other rnuni- 
cipalities, to be given immediately, and they aro also in entire agree- 
ment with the following resultas of the differences in the spleen-rate 
among the drinkers of the different kinds of water in this Municipality. 
Thus among 140 filtered water drinkers,37, or 26.4per cent., hadenlarged 
spleens; while among 179 river water drinkers 74, or 41.3 per cent.. 
were similarly aEected ; but of 55 tank water drinkers no less than 33, 
or 67.2 per cent., had enlargement of this o r p n .  Further, if we take the 
degree of enlnrgemeut nmong the different classes as detailed in Table IX, 
below, we fiud that of tilose nho l a d  e~llarged spleene the degree of 
enlargement was very slight in 62 per cent. .of the filtered water 
drinkers, in 43.2 per cent. of the river water drinkers, but only in 27 
of those who drank tank water, i t  being considerable or very enlarged 
in the  remainder. Not only, theu, is the percentage of elllawed organs 
mncl~  greater in those who drank unfiltered water (the percentnge of 
mixed river and tank water drinkers being 47.4), but tho degree of 
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enlargement of the organ wes also much more marked in the latter 
cleeaes aa compared with the filtered water drinkers. (See Table X.). 

TABLE IX. 

Ground 
Ward. Water-Level. Water-anpply. 

Feb., Baine, 
1900. 1899. 

IV. (24) 10 ft. 1 in. 1 ft. 3 in. River and 
Tank. 

111. (25) lOfh6i11. l f t .6in.  do. bnt+of 
them drank 
f i l t e r e d  
water. 

11. (26) ... ... do. but 82"/, 
d m k  fil- 
tered water. 

1. (27) 18ft.4in. 6f t .  River m d  
tank water. 

aorreoted 
Spleen pernotagen. 

Adult Children. General 
Mala. Total. 

TABLE X. 

SPLEEN ENLARGEMENT AND WATER-RUPPLY 1N TITTAGARE. 
Filtered water. River water. Tank water. 'J'otal. 

Spleen not elilal-gad lU3.0 205.0 18.0 226.0 
Spleen slightly ell- 23.0 (62'1,) 32.0 (43'1,) 10.0 (27'1,) 65.0 

larged. 
Spleen considelably 9'0 (24"/,) 26.0 (36'1,) 15.0 (4 5'1,) 50.0 

enlarged. 
Spleen markedly 5.0 (13"/,) 16'0 (21'1,) 12.0 (32.7'1,) 33.0 

enlarged. 
Totel examined . . . 140 179 55 37.4 

Percentage with en- 26'4 41.3 67.2 39.5O/, 
larged spleens. 

NORTH BARRACKPORE.-This is a small bfunicipality on tlie east 
bankof the Hooghly extendingfrom the Tittaghar Khal on the south to 
the Ichapur Khal on tile north, and bounded on the east by the G m d  
Tmnk Rod .  It consiste of three circles. Firstly, Monirampnr, situated 
in  the bend of the river to the west of Berrackpore Cantonment, the 
spleen-rate of which is 24 per. cent., while the gronnd water is low, 
there having been no water in a well 8 ft. 8 inches deep in February. 
The water-supply ia mainly derived from the river. Secondly, Nawab- 
gnng, also placed on the bank of the river to the north of the la&, 
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named, iCs spleen-rate being 26.6 per cent., while t b q  wster-level wBs 
9 ft. below the surface of tile ground in Februs~y,  snd hadlrieen to 5 ft. 
from the ground in the 13ins of 1899. The water-supply is maiuly derived 
from the river. Thirdly, Jchapnr, which is situated to the north-eat 
of the laat circle, and the maill portion of whose inhabitnnte reside at e, 

distnnce of nbout one mile from the river, and near the Omnd Trunk 
Road, nnd consequently are mainly dependant on tanka for their water- 
supply. The spleen-rate of this circle was 56 per cent., nlthongh as the 
ground water-level wae 10 ft. from the surface in Fcbrnary and 11ad not 
risen above 4 ft, in the rains of 1899 there was no difference in this respect 
from the other two circles which could possible account for tile greatly 
higher spleen-rate of Ichspnr, whose water-supply from tanks instead 
of from the river appara  to be the only possible explanation of the 
facta recorded. 

TABLE XI. 
NORTH BARBACKYORE. 

Oronnd Corrected 
Area. Wabr-Level. Water-eopply. Spleen peraentager. 

Feb., Rains, Adult Children. G e n e d  
1900. 1899. Jl ales. Total. 

Mo11irampnr(28) Below 9 f t .  . .. Mainly river. 24.5 23.5 M .0  
Nawabgung (29) 9 ft. 5 ft. do. 37.2 30.1 28.6 
Ychnpnr (30) 10 ft .  4 ft. Tank. 52.0 66.0 56.0 

a ~ ~ c r , r ~ . - T l ~ i s  small 3fnnicipnlity is situated betweell the Hooghly 
river and the Grand Trnnk Road irn~nediately to tlle north of tile 
Ichapnr Khd, and i b  northern half has been supplied with filtered 
water from t l ~ e  Dnnbar Cottoll nIil1 for the pnst two years, but the 
it~habitants of tile southern portion for the most part still drink river 
m d  tank water. A R  t<here mas a very genernl opinion among the people 
living near tlle Mill that they had suffered much leas from fever 
since the filtered water had been il~troduced, I determined to examine 
100 persons who I-esided uear the Mill, ~ n d  the great majoGty 
of whom (about 80 per cent.) were found on inquiry to have been 
drinking the filtered wntel. ; and anothev 100 a little further to the ' 
r ; ~ ~ t l ~ ,  hut all withill one mile of the former, and who stateid that they 
drank  river or tank water. Among the former c l a ~ s  the spleen-rete 

found to be 21.1 per cent, while among the river nnd tank water 
drinkers it mas 46.5 per cent., althougll the latter included 28 men who 
had arrived from the NorLh-west Provinces only in November laet, 
t l lat  is after the fever sen.son is nearly over, and wl~oee upIeen-rnte ,wae 
only I07 per cent. If these me11 R1.e excluded from the rnlculrtion, the 
spleen-rate of the permanent residents of this southern portion of the 
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Municipality] rises to' 55.5 per cent., or just over two-and-a-half times 
as great as among the filtered water drinkers. A well in the northern 
pert showed a water-level 9 ft. 6 inches below the surface of the ground 
in February, while it had risen to within 1 ft. 6 in. during the rains of 
1899, so that ;there must have been a considerable degree of water- 
logging a t  that time, in spite of which the spleen-rate is low. These 
fwta appear to admit of no other explanation than that the filtered 
water-supply ~ a a  the cause of this low rate near the Mill as compared 
with a precisely similar area in other respects close by which had not 
the adventege of the stand-pipe water. 

TABLE XII. 

Qronnd Water- Correoted 
Aras .  Water-Level. supply. Spleen peroentages. 

Feb., Rnins, A dnlt Children. General 
lww). 1899. Males. Total. 

Northern part(31) 9 ft. 6 in. 1 ft. gin. Filtered 17.7 244.6 21.1 
( n w  Mill). water. 

Southern part (32) . . . ... River and 50.0 61.1 55.5 
tank water. 

BHATPAUA.--T~~~ Municipality consists of a narrow strip between 
the river Hooghly and the Eawtern Bengal Etaitway and to the north 
of Garulia, and i t  is divided into three Wards, the northern two, Wards 
I. and II., of which, more particularly, and to a somewhat less extent 
the southern one, Ward III., obtain some filtered water from the Mills 

within this area. The spleen-rates of all are low, that of t h e  
southern one being slightly higher than the other two, although there 
is not much difference in their water levels, which are slightly in favour 
of Ward 111. The figures are given in Table XIII. below. 

TABLE XIII.  

Qronnd Corrected 
Ward. Water-Level. Water-supply. Spleen perwentsgeo. 

Feb., Rains, Adult Children. Qeneral 
1ww). 1899. Malee. Total 

111. (33) I0 ft. 3 in. 4 ft. 4 in. Mainly river. 19.9 27.8 23-6 
11. (3-1) 9 ft. 8 in. 5 it. R i v e r  rr n d 22.0 12.0 17.0 

. filtered. 
I. (35) 7 ft. 2 ft. 6 in .  do. 27.1 11.5 19.3 

N A I H A T I . - T ~ ~ ~  Municipality is situated between the Hooghly and 
the Eastern Bengal Railway extending from Naihati itself northwards 
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for five miles as far aa tlle Bhagar Khal, and although narrow to the 
south i t  gradually widens out to the north, so that while the lower 
three Wards are mainly inhabited near the banks of the river, the 
majority of the people in the two northern Wards live a t  some little 
distance from the river a t  Halishahar and Kanchrapara. Moreover, the 
Gauripnr Jute Mills supply some filtered water ta WardsII., so it is 
worthy of note that this Ward again haa the lowest spleen-rate, namely, 
10.8, which is little more than half that of the Wards I. and 111. on 
e i the r  side of it, which are dependant on the river for their supply. 
Further,  Wards IV. and V. have the highest rates of. all, being mainly 
dependant on tank water for their supplies, so thst, and that ,in spite 
of their gronnd water-level being lower than that of Ward 111.; SO 

t h a t  the only way in which these variations can be explained is by 
t h e  differences in the water-supplies of the various Warde, which are 
J s o  in accordance with the resnlts obtained in every previonsly consi- 
dered instance. 

TABLE XIV. 

Ground (hmoted 
Ward. Water-Level. Water-nnpply. Spleen pemntagen. 

Feb., Raina, Adult Children. Qeneral 
1900. 1899. Bfalea. Totd. 

1. (36) ... .., Mainly River. 16.6 22.5 19.5 
11. (37) ... ... P ~ r t l y  filtered. 6.6 15.0 10-8 
aI. (3.3) 7 ft. 9 in ... Mainly River. 7'1 31.0 19.0 

16ft. 6 in. 8f t .  
IV. (39) 10 ft. 3 in. 4 ft. Mainly Tank. 15.3 29'4 22.3 
V. (90) lo f t .  3 in. 4f t .  Tank. 13.3 42.5 27.9 

BARARET.-T~~S Municipality is situated on the Soonthee Nndi some 
e igh t  miles east of the Hooghly river, and its surface drainage flows 
away to the south-east into the Kocho Bhil. The Soonthee wm 
formerly s large river, but now it resembles an elongated swamp with 
l i t t le or no current except during the rainy season, while its bed irr 
encroached upon in numerous places by series of tanks which in places 
leave but a few yards between them for the stream, and fishing weirs, 
etc., also obstruct ita course. The Mnnicipality is divided into five 
Wards, Nos. I. and 11. iuclnding the town, while Nos. IV. and V. are to 
the eaat on the Soonthee Khal, and No. 111. to the south. I n  all the 
spleen-ratee are high, and the ground watel--levels do not vary muoh, 
b u t  are high in the rains, showing obstructed drainage and water-logging, 
The water-supply ie from tanks, although one or two tube well8 have 
been put down 
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TABLE XF. 

Q round 
Ward. Water-1,evel. Water-supply. 

Feb., R R ~ I I B ,  
1900. 1899. 

I. & 111. (41) 12 ft. 4 in. Tank only 
111. (42) 16 ft. 3in. 4ft. do. 
IV. (43) 8f t .2 in .  Oft.3in. do. 
V. (44) 12 ft. Pin. 4ft,. do. 

C o m t e d  
Spleen percentnps. 

Adult Children. General 
Malee. Total. 

52.3 50.4 51.5 
38-1 '80.3 59.2 
44.2 70.8 57.5 
38.6 51.2 4&9 

WATER-LOGOING A N D  THE RAILWAY.-It have already been pointed 
out in discussing the Ward variations of t.he upleetl-rate that there is 110 

definite relatiorlship between the nmount of malaria nnd the grourld 
water-levels. Thus Maniktolla and Chitpore-Cossipore are the moat 
water-logged parts of the whole area, yet they have the lowest spleen- 
rates on aoconnt of their filtered water-supply. The fact that the bank 
of the Elooghly river is sligl~tly higher than the countl-y further to the  
east, so that the surface wat.er flows away from the river, and eventually 
finds its way back through khals to the river or rlins off to ' the  son t l~  
into the Great Salt Water Lakes, might a t  first sight seem to indicate 
that the g r o u ~ ~ d  water-level mould be lower near the liver that1 i t  
is ful-ther to the east. Measurements ill the mells, however, do not 
bear this out, for there is very little difference in t h b  respect in the 
water-level measured ill wells on eit.her side of the railway, while the 
differences noted were rather more frequently in favour of the e a ~ t e ~ n  
~ort.ions tlla~t the contrnry. The differences in the spleen- ate, then, of 
the eastern and wester11 parts cannot be explaitled on any theory of 
water- loggi~~~,  while an examination of the whole area Wal-d by W R I ~  
shows no definite relationsl~ip between the spleen-rates and the Ilaiel,t, 
of the ground water-level, as a study of tlle Tnbles and Mnp will show. 

The Eastern Bengal Railway, which rn~ts  from north to sonth 
through tllis area, and, together with the Grand Trunk Road, ~ . o l i g h l ~  
divides i t  illto western ~ n d  eastern portions, has frequently beell held 
reeponsible for the u~lhealthiness of the country, for i t  lies ac- 
the line of surface draiuage. As, however, the drainage flows to 
the east if i t  were m a t e r i ~ ~ l l ~  obstructed the westelm part should be 
the more unhealthy, instead of which precisely the opposite holds 
good. Moreover, in t,l~e few places in wllich wells were found on 
either side of the railway, a l t l lo~gh nt some distance from it, tljem 
was no consta~lt or marked difference hetmeen either the level of the  
+rind-wnter in the dry season, or the height to wl~icb it row dnrimff 
the rains -on either side of the road and railway. There i ~ ,  then, no 
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evidence tbat the health of this tract bas been influenoed by the railway 
or  the Grand Trunk Road, and the spleen variations oannot poeeibly be 
attributed to their action. 

It must now be taken as proved that mhlaria can be commnnicated 
to man by the bites of the Ancpheles genus of mosquitos, which have 
previously bitten another caee of malaria, arid in whose body the 
plasmodinm has undergone deoelopemental changes. It still, however, 
remains to be proved thdt this is the only or even the  moat common 
way in which the disease is obtnined, and it is worthy of note that 
Laveran, who was the first modern exponent of the moequito theory, is 
still of the opinion that it will not exp l~ in  all that is known of the 
etiology of the disease. Still enougl~ is known to make it highly advieable 
to consider the question of the possibility of destroying the particular 
breed of mosquito which plays a part in distributing malaria. This 
should not be impossible in limited areas, a t  any rate, if Major Rpas's 
statement as to their breeding-grounds is correct, namely, that they 
mainly breed in small pools which are not inhabited by fish, and yet are 
not so small that they will dry up in a few days, and consequently tha t  
sncl~ suitable pools are few and far between. In  order to teat this 
statement I searched for the larvm in several Municipalities, but regret 
to say that I have not been able to confirm Ross's statements. On the 
contrary, I fonnd the Anopheles larvm in numerous tanks as well ss in 
the small pools which Ross describes, and tbat too in spite of the former 
as well as some of the latter abounding in fish. This having been 
ascertained, a small portion of M~niktolla, measnriri~ abont one-sixteenth 
of a s q u a ~ e  mile, and containing some thirty tanks, was further examined. 
During the dry months of from February to May, which are the 
minimum fever months of the year, I found the Anopheles larva in 
from one-third to two-thirds of these tanks, often irr enormons numbers, 
one of them for example, having been estimated to have contained 
several million larvm on one day on which i t  was examined in May. In 
the earlier months especially they were also found in several small 
pools, but the numbers there were nothing as compared to tl~ose in the 
tanks, which are certainly the common breeding-ground of the Anqpbtes 
i n  the dry season a t  any rate. Three pools in a low-lying area are of 
interest, for in one, some two yards square, and a second which waa five 
yards in diameter, fairly numerous Anophelecr larvse were fonnd in  spite 
of the presence of small fish in both, so that i t  is not surprising that they 
can also snrvive in tanks which are swarming with fish. Further, I failed 
to find any caees of fever near the infected tanks in the hot weather. Aa 

I. 11. 62 
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there must be several hundred tanks in the five square miles of Manik- 
tolla alone, the ohancee of being nble to destroy these larvm appears to be 
very remote. Fnrther observations are being made on the aeesonal 
distribution of these larvm and the amount of fever, but i t  may be 
mentioned that they nearly dieappeared from the tanks after the firat 
buret of the rains, and remained absent during a break which followed, 
although fever now began to be prevalent, so that up to the present the  
number of the Anopheles has been in inverse proportion to the amount 
of fever. Poseibly the tank forms are different from those of the rainy 
season in the small pools, but I hare not yet been able to settle this 
point. The differences will be orlly microscopical, so that this would 
not lessen the practical difficulties i n  lessening malaria in Bengal by 
destroying the mosqnitos, the only possible way of partially affecting 
which would appear to lie in the time-honoured method of extensive 
drainage in order to lessen the number of suitable breeding-grounds for 
the mosqnitos. 

The great difficulty of destroying the Anopheles larvss in Bengal 
enhances the importance of the iuflnence of a filtered water-supply in  
reducing so mate~.ially the amount .of fever, which has been shown to 
be the case in portions of this tract of country, while the  mucli greater 
liability of the drinkers of tank water to malaria suggests tliat t h e  
diseasc may commonly be obtained by drinking infected water, as has 
for centuries been considered to be the case. Such a mode of infection 
msy be easily reconciled with the mosquito theory if we allow tha t  
these insects, in addition to directly inoculating the disease, may a l ~ o  
take the parasite back to water, perhaps by means of the black sporee 
de~cribed by Ross, in which they may survive for a limited time only, 
ao that the infection has frequently to be renewed by the moaqnitos. 
This is a point which can only be settled by investigation, which I hope 
shortly to be able to undertake. 

Lnstly, an examination of charts showing the monthly rainfall and 
fever-rate io tllis tract of count1.y revealed the fact there is no constant 
relationship between either the amount or monthly distribution of t h e  
rainfall of differeut years and the amount of malarial fever. . A more 
detailed examination, however, showed that there is a relationship between 
the daily distribution of the rain nnd the fever; those years in which 
tile rainfall i s  very irregularly distributed with frequent and prolonged 
breaks, being those i l l  which malarial fevers are most prevelel~t. This 
poiut is a180 being more closely studied, in conjunction with t h e  
obeqvations on the variatioes in the distribution of the Anopheles. 
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The general result of the inquiry hns been to show that there is a 
marked difference between the health of the riverine and more inland 
porti0118 of the area examined, the former being mucl~ niore healthy 
than the latter. The comparatively healthy area extends from the river 
to the Grand Trunk Road, and in some parts to the Railway, e distance 
varying from one to two miles. No marked or constant differences in 
the  ground water-level of the healthy and unhealthy parts has been 
found, which could possibly account for t l ~ e  differences iu the spleen-rate 
noted, so that no theory of water-logging will explain them. 

The most striking exception to the rule that the areas a t  a dietance 
from the river bank have a high spleen-rate is that of Maniktolla, and 
tihe eater11 portions of Chitpore-Cossipore between the Grand Trunk 
Road and the railway, both of which, together with the rest of the latter 
Municipality, have the lowest spleen-rates of all. Moreover they are 
aIso the most water-logged portions of the whole area, their ground 
water-levels both in the dry and in the rainy eeaeoi1s being the highest 
m e t  with, so that there must be some other factor to account for their 
marked immunity from malaria. This is certainly not the absenoe of 
t h e  malaria-beating mosquito, for it was in the first-iiamed place that 
they  were found to be more wide-spread during the minimum fever 
season than has hitiherto been reported from any part of India. The 
only possible factor remaining is the water-supply, and i t  is notewortliy 
t h a t  these two water-logged Municipalities are the only ones which have 
a full filtered water-supply from the same source aa Calcutta itself. 
T h a t  this good water-supply is the true explanatior~ of their relative 
immunity from malaria is boine ont by the very low spleen-rate of certain 
Wards of other Municipalities which hare a partial filtered water-supply 
from various Mills, together with the low rates of the W e d s  of 
Baranagar and South Dum Dum, which border on Chitpore-Cossipore, 
from whose stand-pipes some of their inhabitants were obtaining filtered 
water, the details of which have already been given. Finally, the 
figares given in Table X. show8 the spleen-rates among river water 
drinkers to be nearly double, and that of tank water drinkers to be 
nearly treble that of filtered water drinkers, strongly corroborate t l ~ e  
evidence as to the benefit to be derived from filtered water, and afEords 
a key to the whole distribution of the varryit~g spleen-m@s, as can be 
seen from a study of the accompanying map. Thus, Chitpore-Cossipore 
West, which has the donble advantage of a filtered water-supply and 
close proximity to the river, so that those who do not drink filtered 
water will for the most part take river water, has the lowest rate of 
all, namely, 7.4. The eaetern part of the eame Municipdity, whioh 
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has tank instead of river water es an alternative to the filtered snpply, 
on the other hand, has a spleen-rate of 14.8, which is almoat the same 
figure aa that of Maniktolln, with a similar water-supply. Further, 
&use Wards which are situated immediately on the river bank, but  
do not psew a filtered water-supply, and consequently get their mpply 
mainly from the river, and to a less extent from tanka, have a rste 
intermediate between those with filtered wat,er and the inland ones wl~ioh 
are dependant entirely on tank water. In short, all the Ward variations 
in the spleen-rate of the whole area can be explained on the ground of 
their verying water-supplies in a manner which no other explanation 
will approach in completeness, so that i t  is impossible to oome to any 
other ooaolrrsion than that the above is the true explanation of the facta 
recorded. Whether the A q l r e l e s  mosqnitxm play a part by taking t h e  
melerial paraeite beck to the tanks from their hnman hosts or not must  
be left to be detsrmined by future experiments, but that a good wa- 
supply ia an  important prophylactic measure in the lessening the pre- 
valence of u l a r i a  must I think be admitted, and can be amfely a&d on. 

XV 111. -I. Ehcrtker Besearclrw 0 7 1  Mercwous Nitrite and i t s  Deriualires. 
XI. On Ymcuvoua Iodide und a ltew Method of dtr Pveparatiou.-By 

P .  C .  &AS, D.Sc. 
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1. Fui.ther Researches on Mercurpns Nitrite aud its De~ivatives. 
( 1 ) Preparation of Mercurous Nitrite on a large scale. 
(2) Preparation 00 chemically pure Mercurous Nitrite. 
(3) Interaction 00 Mercurous Nitrite and Et l~yl  Iodide. 
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Nilrites of Silver and Sodium respectively. 
11. Me~curons Iodide: a new Method of its Preparation. 

As the investigations I am rrbout to describe involve the nag of 
comparatively large quantities of mercurous nitrite a t  a time I ahall 



begin with describing a method of prepaxing the salt, wliioh has been 
found to be more economical and far less troublesome than the umal 
method. 

A tall beaker is taker1 containing niiric acid (sp, gr. 1041) diluted in 
the proportion of 1 : 4 with water ; mercury is now poured in, care being 
taken not to fully cover the bottom but to leave .an annular or horse- 
shoe-shaped space. The crystnls which are formed on the convex snr- 
face of the memury nre continually pushed aside into tlie empty space 
by the evolut.ion of gases during the initial ntrtges of t,he reaction. On 
standing overnight, however, a crnst of the nitrite is formed on the 
surface of tho metal, which acts as a protective layer, thereby hindering 
furtlier action. 

A11 that is now necessary to do is to incline t l ~ e  beaker gently, when 
the deposit of the salt elips off into the empty space as explained 
before, leaving& fresh surface of mercury exposed. This may be repeated 
4 or 5 times in the course of the day. Instead of inclining the beaker, 
the layer of crystals may be carefully scrnped off the surface with a 
glass rod. The process may be allowed to go on for a week, resulting 
in the continuous growth and sooumulation of the ealt; the reaction 
may be started simultaneously in about half a doeen beahre  arranged 
in a row, so as to ~ e c u r e  a wpious supply. 

In  the prerions papers* i t  was recomu~ended that each time a leyer 
of cryetals is f o r d ,  the mother liquor together wit11 the mercury 
should be decanted off into another beaker. T l~ i s  is a wasteful metbod, 
for as soon as the super-incumbent liquid is removed, torrents of red 
fumes appear 0.n the surface of the mercury. These red fumes are 
caused by the combination of nitric oxide with the oxygen of the air. 
It is the nitric oxide that evidently gives rise to the formation of th 
nitrite, a d  ite loes has to be guarded against. 

The mercurous nitrite prepared as above will answer well enough 
for ordinary purposes. It generally contains, however, impurities, chiefly 
.in two shapes., First, tlie crystalline mass encloses mixlute globules of 
mercury which csnnot be entirely detached. Secondly, as t l ~ e  salt hss 
to be diied on the porous tile, a portion of the heavy mother liquor 
consisting of mercurous nitrate dries up along with it. When i t  ia 
desirable to obtain the s d t  in a state of absolute purity, i t  is mixed with 
a sufficiently large quantity of water and heated to boiling point for some 

For literature on the snbjeat, see Jonmal, Aristio Sooietj, 1896, Pt. ii, p. 1, 
4 ~lrections, Ohem. 8w. for 1897, p. XB. 
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time. Treated in this way about 18 p.c. of the nitrite undergoes dig- 
sooiation as already pointed out ; thus : 

Hg* (NO,), = H g  + H g  (NO,)* 

While by frrr the larger proportion of it dissolves as such; the saturated 
solution while still hot is lapidly passed througl~ a "ribbed " filter paper, 
and the filtrate b r i~k ly  stirred with rr rod. In  this way a fine, mealy, 
crystalline deposit is obtained, which is dried on a porous tile and 
preserved inside a deskcator. The presence of even a t,race of atmos- 
pl~eric moisture brings about slow decomposition evolving nitrous fumes. 
Bs a test m e  it may be mentioned that 0.54%. of the pure salt was 
placed on the scale pan for three hours, and it lost 5 mgs. dnring that 
time. 

Preliminary. 

About fotlr yeara ago while describing mercurous nitrite and ita 
general properties, whioh were found to bear a remarkable analogy to 
those of silver nitrite, the author expressed a hope that this new com- 
pound would yield nitro ethane by interaction with ethyl iodide. 

Since then i t  has been qualitatively shown that the reaction gives 
simultaneously both nitro ethane and ita isomer, ethyl nitrite.. The 
present investigation embodies a fuller and more systematic study of 
this reaotion. 

Ezperimental. 

The general method first described by V. Meyer and 0. Stiiber has 
been in the main fol1owed.t I shall therefore confine myself to such 
details only as have a direct bearing on the subject in  hand. 

Exp. I. 120 g. of mercurous nitrite and 69 g. of ethyl iodide mere 
digested together over a water bath i ~ a  round-bottomed flask to which 
waa attached a tubulated funnel and a reflex condenser. The digeetion 
waa continued so long aa ethyl nitrite waa evolved. It is necessary to note 
here that aa soon as ethyl iodide is poured on silver nitrite, an energetic 
nction a t  once seta in ,  but when mercurous nitrite is added to the alkyl 
iodide there is scarcely any ' perceptible evolution of heat, and t h e  re- 
mtion only begins after digestion has proceeded for some time. The open 

Proc. Chem. 600.1896, p. 218. 
t Ber. Deut. Ohem. Gea., V, pp. 399, 514. 
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end of the condenser was connected with two tall. oylinders (See Fig.) 

Fig.' shewing the formation of Ethyl Nitrite and its abeorption by 
Alcohol. 

containing a measured volnme of alcohol for the absorption of ethyl 
ititrite. These cylinders were again kept immersed in ice-cooled water 
of an average temperature of 10°C., that of the Laboratory varying 
from 23' to 25' C. In this manner a concentrated solution of what is 
curlled in the Pharmacopceia Syiritue Etheris Nitrosi, was obtained, the 
strength of which waa determined by Al!en9s method." The yield of 
etbyl nitrite waa found to be 5.1 g. 

Exp. 11. 94g. of meronrons nitrite and 35 gms. of ethyl iodide 
were digested an above. The yield of ethyl nitrite was 3'2 g. 

Exp. 111. In this caae 138g. of mercnrons nitrite were digegted 
with 54g. of ethyl iodide, yielding 5.2 g. of ethyl nitrite. 

I t  will thus be seen that the yield of ethyl nitrite is only a fraction 
of what is demanded by theory. This is partly due to the reaction be in^ 
completed only during snbseqnent digestion on the oil bath, but ohiefly 
to the fact that when once a certain amount of mercurous iodide has 
been snperficially formed, a large proportion of the nitrite aggregates 
into hard lumpe into which the ethyl iodide a n  only slowly and with 
d i 5 c n l t ~  penetrate. 

Phumaooutioal Journal, 3rd Seriea, Vol. XV, p. 678. 
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This is also the case wit11 silver nitrite, thongh not in so marked e 
degree.* 

Exp. 1V. This was a control experiment in which silver nitrite 
waa digested with ethyl iodide: 90 g. of the silver salt were treated 
with 88 g. of the alkyl haloid. The yield of ethyl nitrite was 4.2 g. 

After the evolution of ethyl nitrite had ceased, the co~~tenta  of the  
flaak were subjected to distillation, first over a water bath, and after- 
wards over an oil b ~ t h .  The distillates were cnnght separately. 

It was invariably found that during dist3iIlntion over an oil bath, the  
receiver was filled wit11 nitrous fumes, a part of whicli was absorbed by 
the distillate, imparting to i t  a I)lnislr tinge. Be there was not the  
slightest trace of yellow colour either in the flask or in the condenser 
itself, it waa st~spected that ~aitric o d d e  was evolved by the alow and 
grdnel decomposition of a portion of rnorcurous nitrite, which combined 
with the oxygen of the ail- in the receiver. The suspicion was confilbmed. 
The presence of the nitrous fumes is l~ighly objectionable, aa the crnde 
nitro ethane so obstinately holds them i n  solution that they cannot be 
got rid of during fractionation. Distillntio~i in a slow current of carbon 
dioxide was therefore resortcd to for excluding air. In the control 
experiment wit11 silver nitrite (See ante, Exp. IV.) nitrous fumes, thongh 
in R far lesser degree, were also noticed in the receiver.+ 

After the distillation waa over, the compact m a ~ s  of rnercurons 
iodide and nitrite were removed from tho flask, well powdered in a 
mortar, and once more treated with the fmction below 100°, when a 
fnrthel- quantity of cl-ude uitro ebhaue was obtained. 

A fair idea of the yield of nitro etl~aue may bu had from the 
details of one amollg several experiments. 190 g. of rnercu~~ona n i t r ih  
and 95 g. of ethyl iodide yielded a distillate of 7 g. between 100'-108', 
of 3: g. between 108'-I lo0, and of 4 g. between 111°-1140. 

The fraction which came off bettveen 113°'5.-1 14" (uncorrected) w- 
practically pure nitro ethnne. I t  was treated with an alcoholic solutiotl 
of caustic soda as recommended by Nef. (Annalen : 280, p. 267). T h e  

" Ea gelang nna nnter keinen Urnstanden das genze Jodathyl in die Besction 
zn verwiokeln, sondor~~ steta wnr das bei der Becti0cation zneret iibergehende 
Prodnkt stark jodhhltig. Wir heben auf jede weise versnoht, dae JodHthyl roll 
stiindig nnaznbenten, doch immer vergeblioh." (Lac .  eit. ,  p. 408.) 

t The behaviour of Memnrons Nitrite in this reepwt 8100 resemblm that of 
Silver Nitrite. Cf. Divers and Sohimidzn " Action of heet npon Silver Nitrikj, rir 
being exo1nded"-(Trane. Chem. Sw.  Jonrn., 47, W), where it is nhonn that nitrio 
oxide h Qne of the produota of decornpoeition. 
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precipitate of eodinm nitro-ethane was washed with abaolnte alcohol. 
I n  this manner 2.5 g. of nitro-ethane yielded 2.1 g. of the sodium * 

compound. 
It responded Bo all the characteristic reactions : its aqneom solution 

turned blood-red with  ferric chloride and green with copper eulphate. 
A concentrated solntion of it gave with corrosive sublimate solution a 
white, mealy, crystalline precipitate. The sodium salt which is ex- 
tremely hygroscopic exploded with a loud detonation when heated in a 
narrow teat tube. An estimation of sodium is given below. 

0.2416 g. gave 0'1795 g. of N+ Soe 
Calc. for Found. 

From the above investigations it would appear that by the action 
of mercurom nitrite on ethyl iodide about equal quantities of nitro 
ethane and its isomer ethyl nitrite are formed. The yield is, however, 
mmewhat poorer than with silver nitrite, owing fo the formation of 
very compact, hard lumps of mercnrons iodide, which interferes with 
the reaction being completed. 

INTEPACTION OF MLBCUROO~ AND MEBCUR~C NITBITES WITH TEE NITB~TEB 
or S ~ ~ v e a  AND S o ~ m r .  

1. 
Merntrrb Nitrite and Bodium Nitrite. 

To the neutral solution of mercurous and mercnrio nitrites (the 
producta of dissouiatioo of mercnrons nitrite : Jonm. Chem. Soc. Trans. 
1897, p. W )  is added sodinm chloride to remove mercurous mercury. 
The filtrate which now contains mercuric nitrite and a small quantity 
of sodium chloride if it wse added in 0XC08I3, aa well as sodium nitn'te, 
is allowed fo evaporate spontaneously. I n  course of time an orange, 
cryetalline deposit b formed, and this is followed by the appearance of 
ehining iodine-like dark scales; and laat of all we obtain a yield of 
rhombohedra1 oryetale of sodium nitrate. Sometimes the orange-red 
and black componnb are not obtained, but instead we get only sodium 
nitrate, sometimes again the three compounds are obtained in regular 
mccession, though one kind may predominate over the others. 

During the lset three years I have repeated the experime~lte several 
timee, but I have not been able so to control them as to ensure 'the 
formation of one variety only the exclueion of the others. 

If there be no sodium chloride present in the mercuric solution, 
the red and black deposits are not formed, for, as will be seen below, 

J. 11. 63 
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they me oxychlorides of mercury and the presence of sodium chloride 
is a sine qud non for their formation, and the only yield is one of sodium 
nitrate. But this l a ~ t  compound  ha^ sometimes been observed as the 
eole produot without the formation of the former, even in presence of 
an excess of sodium ohloride. The reaction goes on very elowly, and i t  
takes a month and upwards to complete it. 

Analysis and general properties of the red and iodine-like lnatrom 
scalee :- 

(1) 0.3505 g. gave 0.3485 HgS. 
(2) 0. 465 ,, ,, 0' 455 ,, 
(3) 05086 ,, ,, 0.2034 AgC1. 
(4) 0.6166 ,, ,, 21.1 c.c. moist 0 a t  31° C. and 752 mm. 

premnre. 
Theory for Theory for Found 

-7 
Hg ClX. 2 HgO Hg Cl* 2 HgO. + H80 1 11 

H g  85.35 84.27 84.45 8434 
C1 10.10 9.97 9.90 
0 4 55 4.50 4.17 

Ha0 1.26 

100~00 100.00 
The analyses recorded above are of distinct preparations, and they 

conform to the formula H&lP 2 HgO. h H,O. 
These salts do not lose in weight when kept in a dessicator over 

strong snlphuric acid or placed in a steam chamber at  100" C. When 
heated in a bulb-tube a deposit of moisture is invariably noticed, and 
8 sublimate of mercurous and mercurio chloride obtained, with a 
residue of orange-yellow oxide. Treated with caustio soda solution, 
the dark variety changes to orange-yellow. 

Millon, and more recently Thummel (Archiv. Pharm.5 [3], 27, 
589-605) have exhaustively studied the oxychloridee of mercury, and 
have described several of them. These were obtained, however, by 
adding together solution8 of m e m i o  chloride and hydrogen potaasinm 
carbonate under varying conditions. Volhard got shining dark crystale 
by the action of sodium aoetate upon oorrosive sublimate solution 
(Annalen : 255, p. 252) ; whilst Hasck obtained a reddish-brown cry* 
hlline deposit by treating mercuric chloride with phosphate of sodium 
(im. 262, 189), all of the formula HgCI, 2 HgO. The red and black 
shining mmpounde, the subject of the present paper, agree in general 

§ The Original Memoir is not available here. I am quoting from Watt's Diot.. 
of Ohem., New Ed. Bee abo Ah. Ohem. Boo. Joarn., VoL LVI, 1060. 
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properties with thoee obtained by the above chemlta; but the hydrated 
modifications I do not find mentioned anywhere. 

himroua Nibrite and Silver Nhi t s .  

A. Concentrated solutions of mercurona nitrite and silver nitrite. 
both memurow nitrite and silver nitrite are very sparingly 

soluble in cold water, the solutions used were always kept at about 
loo0 C. 

Metirod of epen'mnt :-To the hot or boiling solution of mercurous 
nitrite containing necessarily mercuric nitrite was added the solution of 
silver nitrite. No efferveacenco due to the evolution of gases was 
noticed, and the liquid which at  once became clondy on account of the 
separation of metallic mercury, was allowed to stand over night. Next 
day a perfectly clear solution waa obtained, with a deppsit of mercnry 
and silver in successive layers at  the bottom of the vessel,-the lower 
one of dirty grey mercnry, alld the upper one of an arborescent and 
filameutona growth of shining minute crystals of silver. These metals 
were estimated in, the usual way. The strength of the filtrate was 
determined by finding out the weighta of the ous and ic memnry as well 

that of silverin solution. Control analy~es were also simultaneousIy 
made to  certain the original strengths of the mercury and silver 
nitrite solutions under exactly similar conditions of temperature. For 
details see Table of Analyses. 

In order to estimate the total amount of nitrogen and the tmnn- 
formation, if any, of the nitrite into nitrate, or any other componnd of 
nitrogen, the following method of analysis 8s exemplified in Exp. I waa 
adopted. 

50 C.C. of mercurous and mercuric nitrite aolut.ion were boiled for 
a few minutes with an excess of caustic uoda; 25 C.C. of silver nitrite 
solution were also similarly treated. The filtrates from the mercury 
and ailver precipitates, containing nitrogen in the shape of nitrite of 
sodium, were now added together and made up to a given volume. 
After the interaction of mercurous and silver nitrite solution, an aliquot 
portion of i t  was boiled with the alkali, and tbe filtrate set aaide as above. 
The nitrogen in both the caeca was estimated by t l ~ e  Crum-Frankland 
procese, as alao by the Urea metliod aa worked ont by Percy Frankland. 
As a further check s few c.a's were in certain instances evaporated to 
drylieas in a porcelain boat and the nitrogen determined by Dumas' 
method. It is remarkable that the sum total of uitrogen as found by 
dl these different method8 was exactly the same, proving that not only 
waa tbere no Ioso oj nitrogen during the reaction but that it remained 111 
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along in the ahape of tha nitritsr of the rsrpectitm nretab, in other words, 
there was M change in the radical NOp. 

B. Dilute solutions of silver and merourone nitrite, (& Erp. 
5 and 6 in the Table of Rewlta of Analyses). 

It is worthy of note that under such conditions of dilution no 
silver was precipitated. 

C. Mercurous Nitrite and Sodium Nitrite. 

In this case also the total amount of nitrogen remained constent, 
and in the shape of nitrites, the only difference being that the mer- 
curo~g nitrite was completely transformed into mercuric nitrite with 
precipitation of mercury. In Exp. 7 a 6'1, solution of sodium nitrite 
wae used. Sodium nitrite was, however, found to have scarcely any 
action on very dilute solutions of mercnrone nitrite. 

It is not easy to enter into the mechanism of the reaotion of mer- 
curous and silver nitrites, when i t  is remembered that there ie no 
change in the radical NOs. Mercnrone nitrite, it is h e ,  hae already 
been shown to undergo partial dissociation according to the equation, 

Hga ( N o d a s  Hg (NOa)a+Hg- 
when in solntion ; but the reaction, we are a t  present studying, can 
scarcely be brought under the same category. At the name time, ib 
must be admitted that, if we were to regerd for a moment a molecule of 
silver nitrite playing the role of a molecule of mercurom nitrite, all 
the equations under A. could be eetablished on a oommon basis. 

For instance in Exp. I, 3 H g  NOp+ Ag NO, may be regarded aa 
equivalent to 4 H g  NO,  i.e., 2 Hga (NOB)# which may be expected to 
dissociate as follows :- 

2 Hga (NOp)a=2 Hg (NohP+ 2 Hg [or Hg + Ag]. IU E X ~ .  3 , 7  H g  
NOa + 3 Ag NOp would similarly be equivalent to 10 Hg NO, i.e., 5 Hga 

which would dissociate thus: 5 Hgs (WOa)a=5 H g  (80p)e+5  H g  
[or 2 H g + 3  Ag], with tllb difference, that in place of 2 Hg we 
get Hg+Ag, and in that of 5 H g  we get 2 Hgt3Ag.  In  Exp. 5 and 
6 bracketted together mder  B., where dilute solutions of both the 
nitrites were need, and where there was no precipitate of metallic 
silver, the nitrite of silver apparently seems to take no part. The 
same remarka would also apply to Exp. 7 and 8 (vide Table of 
Analyses), where sodium nitrite also appear to eat catalytically, a n  
expression conveniently need to cover ignorance. The trne explanation 
of the reaction has yet to be found out, and with this view, it is intended 
to take up another series of experiments under varion~ degreeti of 
dilution of the nitrites. 
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OR M ~ ~ c u ~ o u s  IODIDE-A mw Method of its Preparation. 
The yellow residue in the flask (see previous paper) consisting pre- 

nnmably of a mixture of mercarons iodide and the nnacted-upon 
mercurous nitrite was well powdered and introduced into a combnation 
tnbe, plugged with asbestos and heated in a tube-heater (Rohren- 
Oefen.). The powder occupied nearly one-third the length of the tnbe. 
When the temperatnre rose to about 135'0, tiitrons fnmes began to be 
disenpged, and an oily liquid collected a t  the mouth of the tube. This 
liquid is nitro-etlitme, a portion of which obstinately remains ab- 
sorbed in the hard mass of the mixture referred to above. 

On heating more than two hours from 155" to 163', for the most 
part stationery a t  the latter temperatnre, a thin deposit of lnatrons 
lemon-yellow scales wee obtained. The yield however waa very poor. 
Next day the heat was raised to 192", and the temperatnre maintained 
nearly camstant for three hours: a sublimate of a compact mass of 
yellow and orange-yellow cryshls was the result. 

In another experiment the sublimation waa carried on between 
190"-210" C. stationary for the most part a t  210°, in this case orange- 
yellow crystals were obtained. In  several experimeuts, however, 
conducted within the above range of temperatures, the sublimate 
which was deposited nearest the source of heat waa of a dark brown 
tint ; next to it was a deposit of orange-yellow alrd yellow tnbleta 
respectively ; and, lnst of all, near the month oE the tnbe waa a ring 
of soarlet crystals of mercuric iodide. Sometimes i t  so happened that  
by far the larger proportion of the sublimate was of scarlet &er- 
cnric iodide; but whether this was due to the decomposition or 
dissociation of mercurous iodide formed a t  first (Hg,I,=HgI,+Bg) 
or not is not clear. More than a dozen experiments were carried on, 
and the experiences accruing therefrom are recorded above. 

Beneral propertias :-In Yvon'sf experiment in which Mercurous 
Iodide was prepared by the direct union of the elements, only the  
yellow and orange-yellow crystals are described. According to this 
chemist snblimation begins a t  190" C. My own experience confirms his 
in the main, though I have uotimd that a small quantity of mercurous 
iodide almost always sublimes between 163' and 170' C. 

The dark brown variety when powdered and kept in contact with 
dilute nitric acid turns dirty yellow, and the orange-yellow .under 
similar conditions orange-red, without undergoing change in the com- 
position; but boiled for some time with. the dilute acid, both t h m  
varieties are p d n a l l y  transformed into mercuric iodide, and h m  the 
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hot mother liquor also bright m r l e t  spangles of meronric iodide 
qa ta l l i ze  out on cooling. 

h u l t  of Analyads :-Estimation of iodine. The methods des- 
aribed in the standard works of Fresenins, Crookes, &o., for the estima- 
tion of iodine in mercnrons iodide appeared to be tedious and trouble- 
some in view of the numerous determinations involved. Rednotion was 
effected with eino and snlphnrio acid under cartain modi6cations. The 
compound is finely powdered and transferred to a flaak. Pnre grann- 
lsted zino and dilute snlphnrio acid are then added together with a 
few pieces of scrap platinum, when evolution of hydrogen at onoe seta 
up ; the flask is kept satively rotated. After a few minutea the zinc 
becomes amalgamated and further action ceases. A drop of platinic 
chloride is now added, rednction proceeds, and a pink colonr pervades 
the liquid, and the h s k  ie shaken as before. When the reduction is 
complete the solution should be perfectly clear and colourle~s, and there 
should not be any t m e  of a powdery black midue  a t  the bottom of 
the flask. The iodine is estimated in the nsnd way, and the additional 
halogen introduced with the standard Pt.C14 drop, corresponding in the 
present instancee to 0.005 AgC1, allowed for. Sometimes the ziuo is 
treated beforehand with the dilnte acid and a few drops of PtCl,, and 
the plat inid  cine, washed free from chlorine, is added in successive 
instalments to bring about rednction, which is hished in 20 miu. to 
half an hour. 

As control experiments, iodine in resoblimed mercnrio iodide was 
estimated aocording to the above method. Thus : 

(1) 0'2232 g. gave 0.2324 AgI 
(2) 0.0604 ,, ,, 0 0625 ,, 
Calo. for HgIo Found 

Y-7 
I : 55.95 I I1 

56-27 68.00 

Bseult of analyses of the dark brown, orange-yellow and yellow modi- 
fications of mercurous iodide. 

( 1) 04282 g. gave 0.8043 AgI whence I = 88.40 
(2) 02204 ,, ,, 0.1577 ,, ,, ,, = 38.67 
(3) 0.2558 ,, ,, 0,1834 ,, ,, ,, = 38.74 
(4) 0.2038 9, 1, 0.1446 ,, ,, ,, =S894 
(5) 0.08241 ,, ,, 0.0587 ,, ,, ,, = 38.47 

Theory for HgI requires I=38,84 *lo, the Merou ry amounted to 
61.24 "I,, that demanded by theory boing 61.16 '1,. 
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It will much facilitate operation if between 0'2 to 0.15 g. be taken 
for pnrpoees of analyses. In  the caae of the dark brown variety of 
the haloid it is advisable to examine it carefully with a magnifying 
glass as inside ita thick crust minute globules of mercury 'ara often 
found enclosed. 

From the foregoing inquiry i t  is evident that when the m i d n e  in 
the h k  after the interntion of mercnrons nitrite and ethyl iodide i~ 
heated in a tube between 1900-210', mercnrons iodide snblimee off. 
The compact mass of crystalline tableta thus obtained variee in all 
gradations of tint from lemon-yellow and orange-yellow to orange- 
brown and even dark brown. 

Uhamieal Laboratory, Presidency UoLtqe. 

X1X.-Descriptiotc of a new Himalayan getrw of 0robanchacem.- 
By J. 8. GAMBLE, M.A., F.R.S., and D. P m .  

[Beoeived 7th Angust; Bead 6th Ootober, 1900.1 

QLEADOVIA Gamble & Prain. 

Ualyz tnbnlosns, parnm inflatne limbo csqnaliter 5-lobo. O m k  
6ubne pamm incnrvns, labium posticnm incnrvo-erednm concavnm mi- 
nopere emarginatnm, anticnm brevins suberecturn lobb 3 snbsequalib~ 
erectis. Btamina inclnsa filamentis spice in connectivnm conicnm dila- 
tatia, antherarnm locnli q n a l e s  adnati basi divergentes et  mnoronato- 
aristati. Ovarii placenta 4, per paria approximata, medioqne con- 
fluentee ; stigma dilatatum late q u a l i t e r  2-lobum.-Herba paraaiti- 
carnoea rhizomate incnrssato, sqnamis ovatis s d n l t a .  Flares deneina 
panicnlati, pedicellati, 2-bracteolati. Color pallide pnrpurea-llpeciea 
singnla, Himalaica. 

The interesting plant for which we propose the above generio dee- 
cription waa discovered in Jannsar in 1898 by the officere of the  
Imperial Forest School, Dehra Dun ; we dedicate it to Mr. F. Oleadow, 
who was the h t  actually to find it. 

Onr plant hm all the facies of a Uh&tb ia ,  but cannot be referred 
to that genns because both anther-oells are perfect, because the corolla 
is very markedly 2-labiate in place of being sub-equally 5-lobed, and 
because the two stigmatic lobes are equally large. 

The nearest ally of our plant seema to be the American genus 
Uonopholw Wallr., with which it agrees as regarb corolla and, except 
that they are not exaerted, ae regards stamens, but from which it differs 
in having an equally 5.lobed calyx and a 2-lobed etigm& From 



Bosrhniackia C. A. Mey., i t  differs somewhnt aa regards corolla and 
very ~ r e a t l y  as regards stamens. From Xylanche Beck, (Boschniackia 
hiznalaica H. f. & T.) i t  furtiler differs in hnving 2 carpels, not 3. 
From nll the genera mentioned it differs markedly as regards inflores- 
cence, which in those is spicate, in our plant paniculate. 

GLEADOVIA R U B 3 K U M  Qntirble 8 P7aiir.-A fleshy herb about 6in .  
high of which only about one halE epigaeal ; root-stock very thick 
eepecially where nttached to the host; scalee ovate, the lower rounded, 
the upper acute sometimes 2-fid. Flowers paniculate ; bract solit,ary, 
.7 in. loug, sl~eathiug, rounded, pedicel stout .35 in. long, bracteoles2, -7-1 
in long, spathulate, acute, concave. Calya light-red, tubular, somewhat 
inflated, regularly 5-lobed, 1-1'2 in. long, lobes pnle. Corolla red 
with darker veins, tube aa long ns calyx, slightly curved, distinctly 
two-llpped; upper lip of 2 connate lobes, rounded, sligl~tly dentate, 
,lower of 3 narrow, spathnlate, subequal, acutely dentate lobes. Stamens 
4, geniculate a t  point of insertion, ant#hers elongate, spn~ved, connec- 
tive produced in a 2-fid cone, hairy above. Ocary 1-celled, ovate- 
cglirldric ; style long, incurved a t  apex ; stigma of 2 broad ~emi-orbicu- 
lar lobes depressed in the centre ; placents 2 pairs, free below and 
above, co~lflnent in the middle, diffuse ; ovules very many. Seeds very 
many, minute. 

N. W. HIMALAYA :-Bodyar Jtiunsrtr, 8-9,001) ft. ; on the northern 
slopes in very shady woods of Fir and Deodar on root8 of wild Rasp- 
berry ( B u b w  n i v w )  ; very scarce, aleadow ! Gumbls ! Dutirw ! 
Dutbie'u Oollectoru ! 





INDEX. 
Names of New Genera and Bpeoiea have an eateriek (*) prefixed. 

Abiea~a fratma, 205, 284 
A b m  precatofiw, 198,289,244 
Acacia Intsia, 201, 247, 239, 241, 241 

,, ,, var. czsia, 201, 239, 248 
,, penmato, 202, 227, 252, 239, 241, 

248 
ACANTHACS~~, 171, 206, 224, 225, 231, 

236, 266,266 
dcanthoplaa, 294 
Acanthqnmrste occipitalia, 159 

plumbeitarnus, 11 4 
~1 c.ridanw, 159 

viridiamwc, 114 
dcanthd;nre, 297, 439 

,, clavimanua, 439 
, Gibbesi, 439 
,, planissirnun, 430 

Accipiter nisuu, 134 
,, virgatus, 160 

A r m  nqdensis, 129 
Achgranthes aspera, 208, 285 

b i h t a t a ,  208, 265 
dema&-a, 296 
A C ~ ~ I U Z ,  189, a21 
Aeridotheres tristis, 117, 180 
Arl.mychia laurifolia, 196, 258 
, Ictinodura ramsayi, 108 c 
Atlina cordifolia. 204, 230 
Bgial i t is  up., 139 
A'yithaliscus 6+ythrocephalu~, 167 
Bgi th inu tiphia, 109 
Bg le  Xamaelor, 197, 258 
Akomachus indistinctua, 213, 273 
Bthioasnr albicinctus. 117 

.. - 
,, sotura&, 126, 164 
,, seherh, 124 

Aganosma cymosa, 208,215 
dglaia Roaburghiana, 197,232 
A ia  gaIeticulatu, 148, 149 
Ahuda  gu€&a, 124 
A n n n ~ u B ,  124 
AlbiPaia, 227 

,, Lbbek, 202, 227, 233 

ALCEDINIDE, 128 
Aleedo iupida, 128, 166 
Alcippe neplensin. 107 
Alc~cnur striatus, 111 
Allomorphia, 8, 8,  10, 45 

,, alata, 8, 10, 12 
,, eaigua, 10, 12 

rat. viinor, 11 :: &jithii, 45 + Wrayi, 10, 11 
~ l t o p h ~ l r u  Cobbe, 197, 265 
Alseodaphne senlecarpifolia, 208, 257, 259 
Alsodeia zeylanica, 1 %, 224 
Amacrotropis, 176, 177, 183 
AIAABANTACE~, 206, 265 
AYATHUSIINB, 189, 220 
Amblypdia, 189 

,, anita, 197, 241 
A~namum, 277 

,, microstephanum, 21 1, 230, 277 
Amorph&us, 293 
Amphitrite, 305 
Ampittio dwscmides, 213, 278 

,, muro, 278 
ANACABDIACEZ. 198, 230, 231, 237 
Anncardium occidentnle, 198, 291 
Anogyis, 175 
Anas boschaa, 149 

,, pcilmhyncha, 141 
,, zonorhyncha, 142 

ANATIDR, 141, 147,140 
dnerincleistus, 2, 15 

aniaophylltcn, 18 
Reccarianus, 18 

Y C ~ ~ r t h i i ,  15, 16, 17 
I ,  .Poriburlus, 15, 17 
j, ylomeratua, 18 

9 hirsutus, 18 
• 1 9  macranthux, 16 
* 7 ,  Scortechinii, 16, 16, 17 
* ,. sublepidotua, 16, 17 
Anoi~a reticulato, 193, 257 

,, aqmmona, 193, 260, 267 
ANON ACE.^, 193,232,250,?67, 258 
Anopheles, 467 
Anplectrum, 3,%, 56,59 

tr anomalum, 68, 58 



Anplectrum qanoearpum, 57 1 Arillaria robueb, 179, 180 
,, dirarieatum, 66, 68 i Aristdaehia, 257 
,, glaucum, 66,67 ,, braeucrta, 808, 257 
,, lepdoto-setonurn, 66 idh, 208, 266,267 
,, pallem, 65, 66, 157 1 bn;brocstrc .z ,  roe, 257 

Anthocoma fivescens, 173 
Anthracoeeros albiroetris, 129 
Anthlle maeulatus, 124, 164 

,, p r m i n , l 6 4  
,, ticharrli, 124 
,, ~OSUCBUR,  164 
, rujulus, 124, 184 
,, similin, 164 
,, sttiolatus, 1% 
,, tritinlw, 164 

Apatura, l5!2, 224, 239 
,, ramiba, 210, 823, 224 
,, (Rohana) ramr%n, Z10, 223, 224 

A P A ~ E I D Z ,  152 
APMIDX, 189 

AUOIDEX, 174 
drrhopaka, 189, 541, 242 

,, abseus, 244 
,, amantus, 191, 196, 801, 202, 

aoS, 244 
,, baaalw, 1@1,196,804, 244 
,, canaraieo, 191,195,244 
,, a~ntourus, 191, 196, 201, 808, 

208,244 
Arlomw funcw, 116 
A~CLEPIADACEX, 170 

; A ~ C L ~ P I A D E B ,  W, 216 
Asclepias Curaasavica, 808, 216 
~ I O N I D B ,  181 
Asknacantha, 226 

A p k w r ,  190, %7 1 , lqi/olicr, 2% ,, abnmnria, 246 I A ~ T R E N O ~ N A T H I D ~ ,  1188 
,, concanur, 187, 246 
,, ictis, 246 
,, lohita, 187, 1 9 0 ,  198, 197, 200, 

201, 202, 208, 206, 912, 2.46, 
246 

wlcanus, 192, 187, 8% 
A W ~ N A C E E ,  205,215,816, 217 . 
dpo*M, 168 
A+, 189 

,, ( t i b i l ~ ,  a08, 264 
,, hippo, 264 
,, hCgDpoides, B M  
,, libythea, 189, 193, 194, 864 
,, ncombo, 264 
,, taprobana, 189, 188, 264, 261, 266 
,, ~oardii, 194. 25%, 256 
,, zrlmira, 264 

A ~ T ~ S N O ~ N A ~ ~ I N E ,  281, %86, %94,884 . 
Arthenognathus, 894 
Artherawnthu, 8a6 
Astronis. 8, 68 

,, milclcifdio, 67 
,. ,, lapidophyth, 07 

Aersrori=, 8 
Astur badiw, 183,184 
,, poliopsir, 184 

Atulantia monophylla, 196, 268 
Atslla alei.ppe, 194, a01 
,, phalantha, 194,234 

Athene brama, 189 
Atherura mac*um, BO 
A t h w ,  162 

,, inara, 204, 209, 280 
,, mahem, 250 

Apteuaie tntnnt3rt.ir. 88 P7+W m, 
Aquilrc bijosciatn, 132 

,, macdatu, 133 
Arachneehthra aeiatica, 126 Badamia erclatnationis, 202, W , 464 
AUACHNIDA, 130 Bnmbua ~ p ,  814 
drachnothera, 1 10 ,, arundinaceo,~18,S18,21@, 880, 

mnagna, 126 267, !269, 871,273, 874 
AUALI:CE& 204,269 Barnbum& fytchii, 187 
Aratus, 296 Bawie, 270 
Arboricola rujgularir. 137 ,, bada, 267 

t ickll i ,  187 1 ,, bevan, 213, 5!#, 276 
~ r c h & p l a a ,  466,456 , ,, uanaraica,m6 

, I  " f ' t O P I M , ~  ,, colaca, 218, 876 
ABDEIDP, 141 I ,, conjuneta, 813, 8 8 ,  %75, 276 
Ardeda kcckue, 141 ,, guttatw, 187, 213, 887, 276 

grayi, 141 . ,, kumara, S14 W4 
d r d k  humilis, 305, 894, 239 ,, mathias, 918, 276, 47 
Areca Cateehu, 'L18,\2aO, 2(i7,:968 
Argya gulatir, 108 
Arwaicr:aeticea, 206, 246 

apecioea, 200, 246 

,, oeeia, 214, 871, 878 
,, philippina, 214,274 
, phibhs,  167,267 
,, plabeia, 276,276 

~tizihtia, 176, 176, 197,179, 160 ,, mnawic, 818,276 



&Imis suboehnu%~, 918,276 
,, (Chapra) mathian, 218,277 
$9 I. ahmbbJ%'3,276 

dochracea, 218, P16 :: (Po tkra )  baoani, 218,267, !276 
31 ,, ~ ~ ~ m i Q d , 2 7 6  
I. ,, mha, 218,876 
n ,, cmjunc t~ ,  218,278,276 
-1 IJ  0-, a 1 8 t W  
IS ,, kwnara, 914, 374 
9, I, ~hil.ippinn, 914, 874 
, ,, phr%tcrr, etn 

pkbria, 276 
Ba&cus &mi, 218,871 

ssptentrionum, 271 
~ 1 . i o n i t ~ ,  sot, 185 
sp., 207, 836 

Bat&, 2- 
B e M  c~ssntim, 194, a66 
Bhrinqa remifer, 118 
Bib& 8- %08,250 
Bindaham @a, 197,260 
Brx t l~ra ,  1% 234,229 
B h t w ,  2,18 

,, uuhCnchinsfi&, 18 
,, Copialuii, 18 

Bbphcrrie q&, 207,286 
Blumw up., 2Q5, 281 
Bombas ,~ldobaricum, 195,2%9 
B O E A ~ I N ~ R ,  206,884 
Bosehniackia, 4-99 

,, hirnahiccr, 4-99 
Brachygrcupue, %38,818 , 
BrachynoCus, 296 

CalophaeM burnrmrkleue, 144 
C a W M  gigantea, 206, $16 
Calysiane petrszlcr, 213,218 

,, subdita, 218 
,, cisah, 213, 218 

Cam~ena, 246 
Camatopeis, 293,318,828,884 

r~bidcr, 838 
~ d n & a ,  8%. 347 

,, a r g m h ,  246 
,, G ~ Z ) P I U ,  2-46 
,, dma, 209, 

Uampophaga mslanachiata, 115, 160 
Carptondrim, 292 
Camptopha, 202 
Cancer, 367 

,, eamifos, 446 
,, cmtophthalmw, 346 
. crmatus, 800 
,, cursor, 846 
, dspre88ue,487 
,, farcieularia, 420 
I*  w, 392 
,, hudmufl,  446 
,, littaratus, 401 
,, lonpimanue, 303 
,, marinw, 357 
,, mem8or, 397 
,, minor, 887 
,, plantpa, 489 
,, planiaaimua, 489 
,, quudratus, 413 
,, IQ~M~OBUII, 487 
, atrigom, 893 

Brycphyllum wlyeinwm, 202,380 / ,, tetragonow. 317 
B U C S ~ T I D ~ ,  129 
Buchananiu lotifolia, 108,887 
Butastur livartsr, 188 
Bmbca jronckma, 110, 189,289,241 
Byblio, Bl 

,, goatsiw, aa2 
irahyis NO, Sl 

 ah d d n w ,   SO 
Cadaba indica, 198,268 
Czsalpinia mimoeoidee, a00,227,181 
Cairina m e d d q  148,148 

x A- boschas, 148 
~ a j L u s  i&, 189,241 
Calamw presrdo-hir,  213, mJ %67, 

288, a7a 
rotang, 267 

adli;roga, 180, l ~ ,  162,168, l ~ ,  1166 
,, brahma, 164 
,, buddha, 163,164 
,, c e q o n ,  168, I 6 4  
,, dooidir, 161,168, 164 
,, I-n 164 
1, -3 164 

C ~ ~ l n r e l n m ,  160 
C A L L X ~ A ~ I N ~ ,  181 
Od- $ w ~ t m h ,  16k 

,, frtragcntus, 420 
,, vacans mit~ot, 368 
., voeifurana, 367 
, (Curtonotus) kmgimunw, 803 
,, ( E m a t e )  crmatur, 800 

O A P I T O ~ I D E .  I27 
O A P P A R I D ~ R ,  198,960, e62.168, 264, 2543 
Capparis, aM) 

,, divaricate, 194, 266 
,, H e w a m ,  1Q4,260,26aI a66 
, ho*a, 19% 260,253,254,256 
,, Monii, 194, 2t28 
,, sepia*, 194, 88%,168,368 
,, tenera, 194,260 

OAPBIHULBIDP. I30 
Caprimulpue asiatieus, 180 

,, i n d h ,  180,165 
Caprona ranmnetii, 196,266 
CABCINOPLACIDE, 279,280, !t86 
CAECINOPLACINB, 379,186 
OAUCIAOPGACIRI, 288 
aaninopbm, a82,89% Z98,801,802, m, 

306,808,811 
,, integral 808,814 
,, l a g h n w ,  802,80a, 804 
3, JOlgiPr, 00q808 



Carcinopha aetona, 302, 315 
Cardiosonwr, 297,441, &, 444, 446, 449 

,, urmijer, 446, 447 
,, hirtipes, 446, 447 

Cardisow, 444 
,, armatum, 447 
,, camijer, 445 
,, Quunhumi, 447 
5, , VRF. earnijea, 446 
,, hirtipes, 447 
,, obesum, 446 . , UrriUei, 446 

Carduelie canicepa, 163 
Carduue sp., 216, 277 
Carq(a arbmeu, 2Q3, 230, 247 
Carpodacru erythrinus, 122, 162 
Catyoto ursne, 212, 220, 267, 268 
Cawrrca rutilo, 148, 140 
Cuia Fidda, 200, 261 

,, glaucn, 201,252 
,, occidatolis, 200,250,262 
,, pumila, 201, 262 
,, siamea, 201, 251 
,, smatrana, 261 
,, Tora, 200, 252 

Caataliua anunda, 190, 191, 197, 202, 
209,240 

,, dscidia, 197, 241 
,, sthion, 197, 240 
,, roeimun, 197, 240 

C'atapcilma, 190, 247 
,, elegans, 190, 192, 202, 203, 

247 
,, ntrrjor, 247 

Catochtyaope, 240 
, strabo, 198. 199, 240 

CATOMBTOPA, 279, 280, ?El, '182 
CATOMETOPE~, 281 
Cutophuga, 264 

,, albina, 264 
Catopsilia, 238, 234 

.. catilla. 261. 262 
; crocole; 20d, 901, 261, %%A 

pyranthe, 2110, 960 
~at$true, 292, 298, 304, 806, 306, 807 .. nitidus. 905, 307 

C~LA&PINY~, -197,260 
Celtie tetrandra, 210, 234, 488 
Cemas goral, 90 
Centrqpue sinensis, 131 
Osrasophila, 103, 110 

thomponi, 103,110 
cemt&m, 281,293, an, 319, 820,321 

,, ciliata, 320 
,, ciliatun, 320 

* ,, his&iu, 820, 821 

Ceropegia kachine~lsis, 170 
,, P&-, 171 

!l%mitesii, 171 
certhd,' 107 

,, diseoh, 114 
,, himalayana, 169 
1, ncpabnsh, 159 

CEUTRIID~, 114 
Ceryle lugubtis, 1!B, 165 

wsia, 128 
Ce;kia mahrattn, 204,234 
Chamolobium, 176, 176, 177, 184 

,, deeemjugurn, 184 
,, neptemjugum, 184 

Chanoetomu, 294 
Chalcophaps indica, 138 
Chapra math&, 213, 277 

,, prominens, 273, 276 
,, prom-, 273, 276 
,, einsnsis, 273,276 
,, subochracea, 813, 276 

Chaptia aenea, 113 
CHABADBIIDA~, 139 
Chara&iw juluus, 139 
Charocaes athamas, 196,200,808,231 

,, fabiw, 200, 201, 832 
,, imna, 193, 197, 23Z 
,, schreiber, 231 
,, echreiberi, 231 
,, wardii, 198, 200, 231 

Chamnagmathus, 296 
chorrmoenscinops, 281,294,382,334 

I,  gelueimoides, 384 
Chasmmarcinus, 293 
Challlelaemucl strepencs, 142 
Chalidurhyna hypotanthurn, 119, 160 

1 Chenolopes regyptiacue, 149 
Chmitra, 247 

jafra, 201, 208, 248 
Chidta hottentotto, 113 
Chilades, 284 

,, laius, lQ6, 236 
Chinuarrhornis lmeoeepilalw, 120, 161 
Chliaria othonu, 211, 246 
CHLORANTHACE~, 173 
Chloranthus kachinmais, 178 

,, nsrcouua, 173 
,, ofinulin, 178 

Chloropsis aurijrom, 109 
,, hardwukii, 109,110, 186, 158 

Ohrietieonia, 488 
Chryseolaptse gutticsistatus, 185 
CICONIIDZ. 141 

Circus awugisoe&, 134 
,, m8lanoleucw,l84 

spilonotw, la4 
~i4hochroa this, 194, 838 
Ciao chinsnris, 104 



Citrus dec*~mana, 196, 268 
,, metbua, 196, 23385, 268 

Cittocincla macrtsra, 120 
Cleistostoma, 872 

,, dilata, 372 
,, pwilla, 878 

Clerodendron infortunatum, 208, a45 
Cliatoccelomcr, 2Q6, 390, 428 

,, balama?, 429. 430 
,, mergvienue, 429 

merguiensis, 429 
~listo~omo, 281, 294,843,872, 374 

dotillifonne, 378 
~occl;~, 188, 284 
Coeayates jacobinw, 166 
L'ucos nucifera, 212, 220, '667, 268 
Ccelochirtur, 296, 402 
Coladenia dun, 208, 266 

,, indrani, 186, 201, 210, 165 
,, tissa, 465 

Columba intmmediu, 166 
,, leueonota, 166, 166, 167 
,, rupestria, 166 

COLUMBID~, 135 
COMBBETACEZ, 169, 202, 237, 240, 244, 

246, 247, 248, 250, 169, 264, 266, 267 
Comkctum, 169 

,, dasystuchyltm, 169 
,, eatensum, 203, 287, 269, 264 
,, ferryineum, 169 
,, kachmense, 169 
,, ovalijolium, 203. 267 

COMPOSIT~, 205, 215, 231,277 
CONCOLOBES, 176 
CONNAKACE~C, 198, 231, 247 
Connarus Ritchiei, 198, 247 
Concrpholis, 488 
Coavo~vu~~cmrn, 206, 245 
Copsychus saularis, 120, 161 
Cosrcla~a, 127 
CoracMs ajhais, 127 
COBVIDZ, 104 
Corr*wr cwar, 157 

,, insolens, 104 
,, macrorhynchus, 104, 157 
,, splenden~, 167 

Cmythocichla brevicaudala, 107 
Cotile sinensis, 128 
Coturnin coromandelica, 187 
CU~BULACE~~, 20.2, 239 
Craetia core, 206, 206, 210, 211, 216, 817 
C m k w  religiosa, 193, 460, 258,254 

*Cryptocoryns Cruddusio%ca, 174 
spiralu, 174 

~ r ~ i ' e p ~  Buchnani, Z06, 216 
Cryptolopha #antho.xhiota,160 
Ctyptophragmiurn latifolium, 171 
* 9 ,  Listeri, 171 
Cryptophrys, 493 
CUCULIDE, 180 
Cuculua canons, 130, 166 

,, micTop(erw,166 
' , poliocephnlw, 166 
,, saturattis, 166 

CUCUEBITACU~, 204,230 
Culicicapa csylonensis, 118, 160 
Cupha mymanthis maja, 214 

,, plaeida, 194. 224 
Cupitho'purrsea, W2, 203, 466 
Curcurno, 277 

,, Amada, 2l 1, 277 
,, aromotiua, 277 

Curetis bulis, 198, 244 
thetin, 101, 199, 200, 201, 2& 

ctl&tw, ma, 301 
,, longimanus, 303 

CutM nspalensis, 109 
ayaniris, 236 

,, limbatus, 236 
,, wrp, 191, 199. 2.01, 236 

Cyanops aaiatica, 117, 165 
,, rameayi, la7 

Cyuthula prostrata, 208, 266 
C ~ c w o a ~ p s ~ c r ~ ,  288, 289 
Cyclograpsur, 297 
CYCLOYETOPA, 282 
Cylista scariosa, 199, -335, 339, 240 
Cymaria acurninata, 173 
Cymopolia, 280, 281, 297, 460 

,, Jukesii, 451 
,, serripes, 464 
,, Whitai, 463 

CYMOPOLIDI, 290 
Cynitin lepiclea, 203, 230 
Cynthia ealoma, 204, 224 
Cyornw, 109 

,, artigma, 117 
,, breuirostris. 118 
,, magnirostrw, 118 
,, melanoleucas, 117 
,, ootasi, 118 
,, +ubeculoi&s, 118 
,, supphi~a, 117 
,, superciliaria, 160 

. , .  
Creon, 2i7 

,, cleobw, 209, 246 
CTOC~PIUI phmnicoptarw, 135 
Crosootmotzls, 297 
Croton ep., 210, 247 
Clyptocceloma, 292 
(Ityptowryw ciliota, 174 

- -  ,, &mi#, 166 
,, melba, 156, 160, 166 

Cyrestir thyodamas, 210,211, 231 
Cyrtog~~apsus, 296 
De&locantht@ rosms, 207, 286 
Dujila acuta, 142, 149 
DalbsrgM confwtiflora, 109, 298 



Dallergia htiJoZia, 199, W, 229, 266 1 Dissockta a q ,  68 
,, racernorm, I-. '227 ,, rtnnorla(a, 60 
,, rubiginorcl, 198,266 
,, tsmarindifolia, 199, 866 ,, astrotticha, 68 

volubilis, 1.227, 266 
DAR:INB, 161, 168, 65, 189, 216 ,, bmdeatu, 60, 62 
DwO, 151, 163 ,, 62 

,, aglea, 206, 216 
,, chrysippw, 206,216 
,, genutia, 216 
,, limmiace, 154, 206, 216 
,, limnitrwnu, 216 

,, cslsbicu, W,64 
19 ,, ru .  confraota, 64 
,, divariato, 68 
,, 9lam. 67 
,, gracilw, 50, 53 

,, pleaippus, 208, 216 ,, hirnrta, 60, 61 
,, septsntrian, U)6, 216 ,, tnbmedia, 60,64, 68 
,, rita, 164 
,, tytia, 154 
,, (Limnnr) chryrippus, 806,216 
,, (Parantico) aglea, 206, 216 
,, ( Balatura pleaippu, 208, 216 . (Tirumah) limniaes, 206, 316 

ssptutrionn, 206, 216 
Dadkina the&oduaa, 267 
&line stlchuris, 209, 250 
Dendrocahmus sthtue, 214, 22Q, 267, 

270, n r  
Dendroeitta himalayensis, 104,167 
Dmdrocqms atratiw, 128 

,, auriceps, 164 
,, hinrolaymsw, 164 

Dendrocycna jaranica, 141 
Dendrotreron hodgsai, 136, 167 
Derru Hayneana, 20u, 244,261 
,, rcandens 200,260,266 

uliginosa, 2C0, 263 
GEdo& epijarbus, 192, 198, 247 
DIADEYA, 150 
DICEIDI, 126, 126 
Dicaccm ch+ysorrhuncm, 126 

,, cruentatum, 1% 
,, spnipectur, 126 

oliuacsum, 126 
oicrlb,(~ bit-, 129 
DICRUBID~, 113 
Dimcrus atsr, 113 

,, cincracsus, 113 
,, longienudntus, 159 ' 

, ovalifdia, 68 , 
,, phbanica, 58 
, pall idq 60.62 
IS m r ~ a ,  68 
,, pnctulata, 60, 61 

+ ,, Bcortachinii, 60, 66 
9, -1- 67 

mpatbcr, 63 
~iuolhetylw, 293 
~ i r a v r ~  w, 141 
Dclwhalara, 231 

,, indim, 231 
politmts, 207, 231 

~0ph.G hudabilie, 206,280 
Dor ipe ,  '206,461 
DOBIPPIDB, 280 
Dotik. 280, 281, 295, 843,368, 864, 869, 

37 1 
* , afiis, 364, 365, 886 

,, Blanfordi, 864,988,367 . 
,, breuitarsis, 864, 367 

* , clepsydrodactylus, 364,367 
,, intetfiudia. 364 365, 867 
,, myctiroides, 364, 868 
,, aulurta, 865 

Wichmami, Re7 
DO;;L~. 373, 384 
DOTINE, 280,290 
Doto, 196, 363 

,, myctiroih, 368 
Dregea volubilin, 208, 216 

Ilioaeorea pcntaphylla, 812, 146, 247, 266 Dryonastee chinemir, 105 
DIO~COEEACE~, 212.246, 247,266 1 aawnw, 105 
Diosmror Candolleuna, 205, 980 I ~uciia griesicapilla, 136 

mslanorylon, 206, 230 Durckhmmia, 298 
DioLippe, 296, 371 ! EnrrAms, 206, $a0 

wientalu, 371 Ela- 281, 386, 886, 387 
D I P ~ R A .  262 a ,, sindensis, 886 
I)rprraoc~a~~~, 196,444, 247 ,, truncata, 888 
Drsco~ours, 176 
Dkcophora indiea, 214 220 

,, kpida, 214, 220, 221 
Discoplat, 297,444 

I,  Zrrngipos. 447 
Dirremurus peradkw, 113 
DMsochieh, .?.,a, 66 

,, unguifonnie, 387 
,, ( Mo~o~~D) wng~i/omtw, 387 

Elamene, 296 
unguifomu, 387 

E&M, 296 
Elanw cxrukw, 134 
Ehtortsma cundwn, all, 218 



Elettaria Cardnmomum, 812, !289 
Elymnicls caudata, 912, 230, 283 
ELYYUIINE, 169,220 
Emhelia r o e ,  106, 234, 239 
Emberiza uuyola,  123 

,, fucatu. J f B  
,, pusilla, la2 
,, rutila, 128 
,, aw~hayi ,  168 

Epigrapacr, 289,296,881,440, 442, 443 
,, POMU, rLL8 

Eranthsmum malabarisurn, 207,251 
ep., 207, 266 

i7rgol;)s, 222, 288 
,, ariadns, 210, 221 . ttrprobana, 210,221 

E&hi+, m 
Erismatura, 147 

,, btlcocepkala, 147 
rubida, 147 

Etythropua a m u d a ,  135 
Euchirogrupeus, 296 
Ettchryeopa, 240 

, m e j w ,  198, 199,240 
pan&va, 191, 200, a01, 240 

~zur'E,te, 292, 298, 299, 801, 302, 301, 
308,809, 311,813 

, (?Binis, 300 
,, rrenata, 299, 300, 301 
S, ,, uar. afinie, 299,300 

dertata, 889,801 :: c + d ; a t w , ' h  
,, retduntata, a98,Wl 

Eucrutoplae, 292 
Eucratopsis, 292 
Eudytwwnis honorata, 181 
Eugenia reylonua, 203, 247 . 
Eugomphoatemma, 173 
Eugrawio nugeneium, 168 
E'ulabee intermedia, 116 
E U ~ B E T I D R ,  116 
Eulepiu athamon, 232 . agrarins nladew, 282 

. trardii, 281 
Eumursdmia Isioca,p, 170 

Eunstta jalratn, l a  
Ewrmosiu, 179 
Puraons~~crar, 209,221, 250, 841,247, 
Emplan, 284 [ 264,266 
Euplcea core, 206, 208, 210, 211, 216, 217 

,, coretu, 806, 217 
,, kollari. 810, 216 
,, (Crarticr) core, 206, 206, 810, 

811, 216, 217 
,, (Nannada) coreta, 906, 217 
,, fademma) Lollnri, 210, 216 

E u r i p s  co*similis, 210, 212 
Euryplaa, 292 
Eutyslomua orientalie, 128. 165 

E u e m i h  Pottinged, 174 
E d & ,  19,)l 

Euthalia garudn, 198, 208, 230 
,, luudabilis, 206, 230 
,, iepidea, 203, 280 
,, lubentina, 208, 281 
,, (Oynit in)  Lepidsa, 208,280. 
?, (Dophla) lnudabilie, 906, 290 

Eueres orgindes, 199, 239 
Evodicl Rocburghicino, 196,268 
Eccyckia capitellato, ti9 

,, wunea,  68 
1, , rsr. latifolia, 69 
,, Jackiana, 88 
,, lutijolm, 69 
,, mrdinillifwmis, 69' 

panieulata, 69 
~"b'&, 293 
Falco jugger, 184 

, peegrinator, 184 
,, esvenrs, 186,166 
,, subbuteo, 136, 160 

FALCON ID^!, 132 
Piem,  129, 185 

,, bengalenas, 210, 216,281, 241 
,, g l o w a t a ,  211, 2l(i, 231, 241 
,, indica, Y10,291,241 
,, veligiosa, 211, 216 

F l a w r t i a  nrontana, 194, 224 
f iurya  interrupts, 211, 229 
Francolinus chinensis, 187 

,, uulgaris, 168 
Bank l in ia  gracilis, 159 
J'reyvillea, 292 
Fnl~olLLlna, 122 
Pulicn atra, 1% 
QALLINB, 149 
Gullinago ccelentin, 140 

,, gallinttla, 140 
,, npmordcola, 139 

etmura,  140 
(;hlii;lula chlorapus, 138 
Qnlltis ferrugineua, 187 
Q ~ n g a r a  thyrsis, 21 2, 218, 267 
Oarcirrin snnthochymus, 238 
Barrultca nlbigularix, 168 

,, belongmi, 105 
,, leucolophus, 158 
,, mo~~i l iger ,  106 
,, pectoralis, 106 

Carrulua bispecularis, 167 
,, lnnceolotlrr, 167 
,, leucotir, 104, 126 

GEOABCINACRA, 289 
Q E C A ~ C I N I D ~ ,  289 
flrcaacIrrras, 289 
Qecarcrnucus, 279, 280, 269 
Qecorcinua, 297 
Qecarcoidea, 287 
Qscinuo chlorolophw, 164 

,, nigrigenis, 126 
,, occipitalis, 126, 164 
,, squamutzcs, 164 



498 Irdrz. 

Qecinus ntriolatun, 126 
Belasirnos, 367 
Qslcuimus, 294, 836, 342, 360, 361, 862, 

364, 880, 372, 376, 441,446 
,, acutus, 353,380,362 
,, annulipen, 361, 862, 363,366, 

8M),367 
,, eh lorophtha lm~,  356 
,, cul tr imanw, 869, 360 

var. Marionin, 369 :: ~ u p a & i ,  31% 
,, Dussumieri, 358, 361, 862, 863 ' 
,, inversus, 362. 365, 356 

+ 9, ,, var. silwieneiu, 356 
,, Irrctea, 356 
,, lactew, 362, 356 
,, lungidigitwm, 362 
, Marionis, 363, 364,360, 880 

8 ,, var. nitidus, 863, 860 
, minor, 367 
,, nitidus, 360 
, prplemus, 354,357 
,, porcelhnue, 364 

Qnd@rapaun, 296,402 
barbatus, 406 

t?omph;Indra, 169 
+ ,, ~nurh, 169 
Qomphosternma, 153 

~9 chine~we, 173- 
9 )  Curtiuii, 173 
,I f iwscena,  173 

furfuracaa, 173 
I ,  Hsmalqanum, 173 

+ ,, inopimatum, l i e  
I Mastarrii, 173 

3, cneliseifolium, 173 
I* ovaturn, 173 
I I  padunculoturn, 173 
v wlu t inum,  l i 3  
,. (Pogoniphm) innpinnhun 

172 
Goniwaphyra, 293,307 

,t nP-, * 
truncat?fronn, 805 

Goni&, 295,391 
,, flQvipe8,394 

,, pulchellus, 364 ,, piel% 392 
,, Bmithii, 366 i ,, strigom, 894 
,, splendidus, 365, 369 G O N O P L A C ~ ,  279 
,, tetragonum, 8SB, 367 

I 
GO NO PLACE^ C ~ n c c a o l o ~ s ,  296 

,, ti-iangularis, 362, 356 Vror~s ,  290 
,, Ui vallei, 363, 362 ~ o a o & A c r o a ,  280, W, 283, !&%, 29% 
,, rocanr. 360 

C 3 m i u e ~ ,  146 
,, albicristutur, 167 
,, andersoni, 146, 146 
,, davicroni, 1% 
,, hcrsfteldi, 145, 146 
,, lineatus, 137, 146, 146 
,, n y c t h s r u n ,  146 
,, tumeri ,  146 

297 
~ O N O P L A C I E N I I ,  286 
(~ONOPLACXNE, W,e93 ,316  
Qonoplas, 279, 280, 282, 293, 316, 317 

,, nngulatu, 317 
Graeulipica nigsicnllin, 116 
Ghaalus  eremita, 157 
GBAYINBE, 213. 218, 219. 220,267,269, 

270, 271, 273, 274, 276, 277 
willinnmi, 14,  146 

~cdA*acxxlom, 279, 280, 282, 283, 289, (;RAPSI, 281, 437 
297, 440 

Geocichln u'ardi, 162 
1 ~ ~ ~ 1 : ~ 1 ~ ~ 7 ~  280, 382, 283, 288,189. 
I 290,295,388 

Qsogmpsua, 206, 380,394 1 QRAPBINI, 288, 295, 389, 390 
,, crinipes, 3%; 
,, Grayi, 396, 396 
,, rub idw,  396, 396 

Garyon, 282 
Qlareola lactea, 138 

,, orientalin, 188 
Q L A R ~ O L I D ~ ,  138 
Qlaucidium cuculoidss, 132 

radiatum, 166 
~~dadoe i rr ,  488 

,, ruborum, 489 
Qloehidion lanceohrium, 209,890 

,, relutinum, 209,280 
z e y h n u u m ,  209, 230 

a l , c d k i s  pntaphyl ln,  196, 234, 268, 259 
Qlyptograpsus, 296 
~ ~ Y P ~ o P ~ ,  292 
Qnathochannus, 287 

Grapsodes, 289, 440, 441, 443 
,, notatus, 441 

GRAP~OIDRA, 280,281 
QRAPWIDIENS, 288 
Qrrrpnus, 280,296,389,390, 391, 394,396 

,, a f i i s ,  413 
,, albo-lineatus, 394 

! 
,, a1tif1-0118, 392 
,, bidem, 415 
,, erinipsn, 396 
,, Oaimardi, 398 
,, granuloaus, 394 . 9-v 392, 394 
,, &ayi,896 
,, inte-diw, 416 
, l i t k a t w ,  401 
,, moeukltun, 392 
1, ,, var. pharaonin, 892 

- 
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Hydrophariunur chirurgur, 139 
Hygrbphila rpinosa, 207. Y26 
Hybocarcinur, 297,448 

t Hutnei, 4 L9 
HymanO, 221 
Hymenicws, 281,291,295,386,387 

,, inachouien, 387,388 
Woad-Maloni, 387,388 

~ r n ; ; o m r n r ,  262 
H m o r o m a .  280,291,295 
HYYC~-osou~olr ,  280, %6, 285, 291, 291, 

a86 
H ~ m r ~ o e o u ~ r a r ,  291 
Hypacanthis npinoider, 163 
Hypoertw, 172 

,, ealkijolia, 172 
Hvpolsueur, 148 

,r firs-9, 143 
vat iw,  148 

~ q p i i m n a n ,  160,224 229 
,, bolha, 196,211, 289 

minippun, 196,230 
H d h t h a l m w ,  498,325 
H- hhyperythrus, l2G, 16b 
Hypothymi8 arurm, 119 
Htnwilopropnu, 407 
Hypoipcter, 103, 110 

,, umcolw, 110 
,, l I w O c ~ h a l ~ ,  110 

p m r o i h ,  169 
~ y a c & a  aelira, 189, 214, 278 
ImnMz  uulualu, 218, 214, 267 
Ianthia rufikltu, 161 
I B I D I D ~ ,  141 
bhnocurpw fiutoaunu, 206, 516, 217 
Idmpin,  166 
IZyqplalr, $96 
1118111)4 449 
Indigofera atropurpsczw, 189, 2 14,278 
Iolr virercenr, 112 
Iraota timoleon, 210, 211, 241 
Isma oubrnaculata, 288 
Irmene jerguronii, 203, 260 

gomatn, 204, 269 
~ a i i r , ~ ~ ,  263 
,, eingokmain, 268 
,, dkamual le , rn  
,, frcqwn8,268 
,, mariannr, 194, 263 
,, piraaa#a, 2MI 
,, PFW, 1% 263 

Iwra coceinrrr, 204,247 
Iatlua fklvicollw, 168 
I m i p i e w  canhpil lur,  1% 

pygmseus, 166 
~yns"twpuilla, 127 
Jamidrr, 236 

,, bochur, 191, 199, 201, 239 
Jonnimwn diprnnwn,  150 

,, rzcellnu, 169 
,, o$kinale, 170 

Junonia, 152, 824 
Kiemjeria pandurata, 811, 299, 277 
Kallima hozefieldii. 207. Z8l 
Ketupa jaua&nsir,'131' I Kiibeaaia arurninatrr, 70  

247 
microearpo, 244 

h m ~ d o p h a l l w ,  881,282, 293,318, 329 
a r a w ,  980 
~an*de:celsno, 191, 199, 201,239 

, elpie, 21 I ,  212, 239 
LANI IDE,  116 
Luniur colluiroidee, 116 

,, erythronotw, 160 
,, nigticeps, 115,160 

L~nrnar, 140 
L a w  brunnehphalw, 140 
LAURINEAI ,  e08, 847. 267, 259 
Layia, 176,177, 180, 162,188, 184 
L s o u ~ ~ n o s a ,  176, 189, 108, 214, 227. 

228, 229, 231, 232, 834, 235. 
286, 237,239,240, 241, 244, 246, 
246, 247, 248, 860, 261, 262, 
269, 260, Nl ,  zS2, 263, 285,256, 
278 

Leiolophw, 439 
plunwaimw, 489 

L S Y ~ N I ~ D ~ ,  162, 282 
Lcptogr?~wl295 
Lcptopttlw dubw.~, 141 
Lqtosia riphia, 189, 193, 194,250 
Lethe drypetia, 214, 218 
,, europa, 213,218 
,, neelgherriemsis, 218 

todar~r, 218 
~ i ~ ~ s t r s ,  281, 292, 298, 302,905, 307 . , Alphonsi, 805, 308 

,, Bdwurdei. 306, 306 
,, nitidus, 807 

L I B Y T H I I N E ,  189,282 
Libythea rama, 210, 282 
LILIACEI,  174,212,247, 266 
Limn indicu, 340 
Limsfiitu proerk, 204,230 

,, (Modurn) proc+, 401,289 
Limnae c h r y a i p ,  406,216 
Limnocareinur, 297,448 
Limonidrotnw ~ndiew, 1% 
Linociera mulabarica, X%, 230 
Lioluphur, 297,390,439 

plunieaimw, 439 
zi&La, 108 

,, annectccla, 108 
,, capirtrata, 168 



J2optiln cantanoptam, 108 
mrlanobuca, 108, 110 

~i& nod*~, 207,986 
Liriopea, 296 
Litochira, 281,292, 208, 802, 813, 814 

,, a@froM, 314,316 
,, &aummtii, 314, 816, 316 
,, inbgm, 314 
,, quadri.pinora, 814, 816 

&OM, 814,816 
L a  nebifera, 208, 267, 269 

tomentom, 808,259 
&&hanee melundophw, 168 
MhoPh l W l 7 - t  167 
Lophoapisiar trivirgatw, 184 
Lorr~a~arcma,  209, 231, 240, 246, 2#3, 

247,260 , 
Loradwe, 881 

,, ehticma, 209,246,243 
longiflacr, 209, 240, 246, 847, 
2M) 

,, rcumrla, 209, 231, 246,246 
,, tomsntanu, 200,246,246 

Wdlichiattus, a09, a46 
L&W vernal", 181 
Lorum, 247 

obynonw, 818,247 
I;u+'& 168 
L y m  putli, %34 

,, trochiluii. 234 
Zyrancsthes emolw, 191, 200, 201, 202, 

203,837, 498 
.. lycrrmina, 198,200,237 

L T C ~ N I D ~ ,  152, 189,.190, 234, 247 
Lynwrnb cervinicops, 180 
LYTHBICLII, 208,244,246,247,2643 
Mochbphw ~piltmotus, 106 

mnthogenys, 167 
~ a c r ~ i s r a ,  177,179 
MACWPHTBALMID.%, 290 
MACPOPATBALYIX~, 284, 290, 294, 843, 

378 
Macrophthdmue, 282,295, 343, 873,374, 

376,376,390,431 
a@M, 381 
biearinatu, 376 

2 1  rarinimanw, 876 
I V  convw~cs, 376, 878 
9,  depreeeun, 374, 876, 380 
I*  nato, 376, 881 

iuumw, 379 
9 &-, 376 
, pactin*, 376,377,379, 

880,881, 883 
rimpliaipas, 3 i6  

) I  d c a t w ,  876,879 
3 )  tomento~uii, 376, 882 

Vsrreaum, 376,377 
Macropteryc cwonata, 129 
Macropygia twalia, 187 
Macrotropia, 176 

Macrotropin bancana, 184 
,, rum,rlruna, 183 

Yoctra violacre, 340 
hI AJOIDEA HYYYNOIOY ID&, 281, 291 
Mul~~rcosoma, 894 
M ~ ~ l l o t w  philippinmia, 21 0, 266 
MALVACU, 196,228, 229 
Mnngifera indiw, 19H, 880 
Alaranio, 277 
Marsdmia srincarpa, 170 

,, lsiocrrrpcr, 170 
,, tinetoria, 170 
, (Eumarsdmia) &iocarpo, 170 

Marwnia, 2.47 
,, rlfin*, a 
, echinata, 48 
, n8morOM,47 
,, oligantha, 48 

I ,, rrtiaukrto, 47,49 
,, r h a l o e a ~ ,  4 7 , M  
9 ,  ,, par. eubgLtbrata, 49 
,, zeylonica, vnr. rubglabroto, 49 

Matapcr aria, 214287 
Medinilla, 8,69 

,, alternafolia, 80 
,, Clorkei, 60, 63 
,, crasrifolia, 62 
,, eraBBinm+a, 60,6C 
,, Hasreltii, 60, 62 

, var. ffrimhii, 62 
,, hetsranthma, 69,6l  

. rar. latifolin, 61 
,, Horsjeldii, 61 
,, >ai)anensb, 63 
,, mgcrocarpn, 6 &  
,, Maingavi, 60, 63 
. mrmtana, 65 
,, perakensis, 60, G4 
,, rowa, 63, 64 
,, sca7b&nr, 69, 60 
,, Scorterhinii, 60,6:! 
, qxciona, 69, 80 
,, venwta, 69,61 

~ISDINILLEB, 2 
Mrgal- miarrhollorum, 166 

,, uirens, 127 
Megalurvs pulcutrk. 114 
Megwbn mrrlnya, W 
Melaclitin nmpa, 219 

,, gokoh, 214,219 
,, ismene. 213,219 
,, leda, 217 
,, turrahu, 218, 219 

Melusmhlora rultaneo, 110 
MelasMma, 2, 4 

,, adpearurn, 7 
9, adi% 6 
,, anophantum, 7 
, nrtuulatum, 6 
,, Banknii, 6 . brachyodon, 7 



bzacteutum, 61,62 
cernuum, 67 
miniturn, 5 
decmjdum,  4 

,, var, moUir, 6 
ditlnricatum, 68 
ereeta, 7 
eaig~~a,  11 
esimium, 61 
f a b a ,  64 
Qawliehaudianwn, 6 
g l w a ,  64, 67 
gracile, 63 
heterostegium, 6 
Hombronianwn, 7 
imbricatum, 4 ,  6, 8 
impuber, 11 
lou~ifolium, 68 
l i t t o r m ,  16 
longifolirm, 7 
macrocarpurn, 6 
malobathrisa. 6 

var. adpressa, 
7 

19 var. normalia, 
7 , s  

,, var. p a k e n -  
sis, 4 , 7  

11 var. polyan- 
tha, 7 

I) vat. plyan-  
thum, 7 

mierophgllum, 7 
molle, 6 
napaleme, 7 
~temorosum, Qd 
normale, 7 
mve-hollandize, 6 
obouatum, var. o b l q u m ,  6 
obvolutum, 6 
oliganthrcm, 7 
oayphyllum, 14 
pallidc, 68 
pedicellutum, 6 
pelagieum, 7 
pstiolars, 68 
plyanthum, 7 ,68  
porphyreum, 6 
ploerulata,  06 
rcJlera, 66 
rhodoearpum, 48 
rotundif0 l in, 47 
Boypnii, 7 
rubwnda,  66 
rubiqinosum, 64 
sanglLinautn, 6 , s  
mhellatum, 6 
rmilacifolia, 67 
-7 61  

r ,  -.PQ-I 
81,86 

amabik nu. maloecenru, 87 
ampleaicaub, 74,77,7S, 80 
andanranicum, 73,86 
~crtrdc,  84 
d o n m ? m ,  78,76 
campawlaturn, 7Y,80 
capitellabun, 81, 84 
cehtrinum, 83 
einstsuln, 7 3 , a  
coarul%um, 78,79,80 
cordatm, 79, 80 
contuhm, 72,76,78,79 

,, viu. ollipeoidaq 7 6  
dspresa~n, 79  
dicrhotomtm, 7 1 , 7 4 7 6  
eduk,  73,88 
,, vat. a, 88 
,, ,I w* 87 

wpicq 86 
ed;;larrs,'ia, 76,84 

,, var. dichotama. 76 
I ,  ,I  -9 84 

epiphyticurn, 71,74 
fruticoeum, 71,74 
garcinioidsr, 73, 86, 06 

,, var. elonpatum, 86 
pbbif-, 86 
grade, 78,80,88,87 

,, vu. Horsjkldii, 88 
$1 9, k h - ~ ,  88 
,, ,, merguiC4 83 

,, PU-1 76,  85 
ho~op leurum,  72,78 

13 var. olivacen, 
78  

Borajaldii, 83 
ETuUsttii, 78, 76 
irrtmnedium, 78 ,M 
Kunatluri, 71,76 
K w ~ i i ,  72, 77 
loeuigatwa, 72,82 
brrpongurn, 88 
lami&num, 85,87 
lilacinrm, 81 
lucidcmr, 87 



d I m h  lutacmw, 80 
,, Haingayi, 72, 77 
,, manillamum, W) 

rm m g u h ,  83 
,, cnicrastomum, 73,79 
,, minutijZotum, 72, 80, 81 
,, Myrilli, 80 
,, myreinoides, 72, 81 

ver. lilacina, 81 :: o lez~~l ium,  73, 80, 83, 63, 87 
,, oligo~~euron, 71, 78 
,, owtum, 87 
,I  paehyderma, 82 , prcciporUm, 73, EW 
,, prarinwn, 87 
,, pbescene, 71, 74, 03 
,, pyrifdirm, 88,87 
,, subdiehotomum, 74  
,, aubttinervium, 77 
ID 9, v u .  grand$ua, 

77 

Mutyria, 880,281, S l ,  296,888,884 
longicarpus, 384 

~ & t i a  rammoaa, 198, 329, 262 
M Q v w  ywinda, 138, 166 

,, melanotis, 133, 166 
Mirafra rnicroptera, 124 
Mwornis rubrieapillus, 107 
Modecca plmuta, 204, 221,2!A 
Moduza procria, 204,230 
Molputce bumuaninrs, 1 11 

,, intarmedirs, 1M) 
,, leuwgenya, 169 
,, nigrry*lsus, 111 

Y o n ~ a ~ r a ,  163 
Motacilla olba, 103 

,, hodgsoni, 163 
,, leucopein, 128 
,, maderaspatansis, 163 
,, melanope, 168 

MOTACILL~DI, 123 
X m i a  atricapilla, 121 
Murraya Kwnigii, 196, 268 
M ~ s c l c r ~ l n r ,  117 
Mummda fmndosa, 180 
Muatsla flavigula, 168 
M-M janoniu, 213, 218 

,, tnandata, 213, 218 
,, mineus, 218 
,, persew, 213, 218 
,, wbditu, 818,218 
,, vidala. 218, 218 
,, (Calyaia~ne) pereeus, 218,318 
I I  ,, arbdita, 213, 218 
1 3  ,, visala, 213, 818 
,, (Nissunga) junonia, 218, 218 
,, (Orsotrkz~ra) mundab, 818,218 

~ ( T c T I R I N ~ ~ , ~ ~ ~  
~ ~ Y C T I B O I D E A ,  291 
hfg~iophonaa eugenii, 107 

tsmminckii, 107,168 
~ u a s I a m ,  206,234,239 
M T B T A C E ~ ,  1, 203, 280, 246, 247 
MyrCIls o l i g m r u ,  74 
Nalaeoduba utrata, 187, 200,806,289 

,, h, 489 
,, ,, macrophthalma, 239 
,, noreia, 201,202,28e 
,, plumbeomieorra, 187, 239 

Nurmuda currta, 2u6, 217 
Nautibgrapaur, 296 
N D C T A B I N I I D ~ ,  124 
Nectograps, 442, 413 

,, p o l i h ,  448 
Nectopanope longipes, 303 
Nelaonia oampsutris, 206,225, 286 
NEYZOBIINI ,  189 
N-&ued~ b u b d i ~ ,  90 
Neopithce4ps rulnwra, 101, 196, 284 . 
N s p h m i u  hippia, 194,263 

r, pingaaa, w 368 



NsptL columelb, 227 
,, hordmia, 200, 201, 202, 227 
,, jumbah, 196, 197, 198, 199, 200, 

210,298,229 
, kallnura, 196, 199, 200, 210, 228 
,, h o t h o e ,  227 
,, matuta, 227 
,, ophiann, 227 
,, varmona, 202, 287 
,, virojn, 199, 202. 227 
,, (Bahinda) hordonia, 200,201,202, 

227 
Neptr~nus, 305 
Netiutn odorum, 206, 216 
Nettopw auritus, 147 

,, coromandelianus, 141, 147, 149 
Nilbra grandw, 118 

,, macgrigoriie, 180 
,, sundam, 118 

Ninoa seutuhta, 132 
Nissanga junonia, 213, 218 
Notoczypta fcisthameli, 187, 211, 377 

mstricta, 188, 277 
~o to ( ;yr ,  281, 298,317,818, 319 

,, nitidus, 287, 319 
v i t r m ,  319 

~ydLitona, 250 
Nycticorala grireus, 141 
Nyctiomie athertoni, 128 
N Y M P B A L I D ~ ,  160,161, 168,164, 166,216 
NTYPHALINE,  150, 151, 164, 166, 189, 

221 
Ny+oco nfricana, 149 

,, beri, 149 
jemc4icw~ 142 

~c f iandra ,  267 
,, stridula, 214, 219, 220, 287, 

270,274 
Ochthocaris parvifira, 13 
Ochthocharis, 2, 13 

,, born&, 13, 14 
,, buruensis, 14 
,, decumbenr, 18, 16 
,, javanica, 18, 14 

panimlatu, 13 
Ocypa&, 294, 892, 898, 346, 851, 363, 

364, 869. 383. 441,442,445 
,, cssalophthalma, 846,847, 840 
,, cordimena, 346, 349 
,, marrocera, 846, 847, 849 
,, platytarsis, 345, 848, 549 
,, plicata, 413 
,, quadrato, 418 

rotundato, 845, 348 
0cy& loctea, 856 

(Gelarimw) luctea, 366 
0c&onrs, 281 
O ~ T P O D I A C E ~  G L O B U L A I B ~ ~ ,  290 

O B D I N A I E B ~ ,  am 
o m p d h n a ,  279, $NO, 281, 282, 283, a 4 ,  

290,291,294,842 

O C T P O D I D ~  M m r s l n r ,  291 
O c r w ~ l r n s ,  290 
O C Y P O D I N ~  279, 290, 294, 342, 843 
Odantoptilum angulata, 197, 265 
Okophglla mragdina,  190, 191, 192, 

246,249 
( B h i a ,  148 

nigra, 148, 149 
(Bdi I ; ) lam,  292 
OLACINEE, 169, 197,241 
Oho  rcondms, 197, 24L 
Olsa dioico, 206,280 
OLEACSE, 169,206, 230 
Ommatocarcinw, 280,893 
OpistlropM, 2Q4 
Ops, 247 

B y  mbtigfira, 209,246 
O B ~ H I D E ~ ,  21 1, 246 
Oreicoka fmsa, 119,160 
Orsocinela dauma, 121 

mlliseima, 162 
&r sylvaur, 164 
OUIOLIDE, 116 
Ori41w Jnbdoo, 160 

,, m~laccoerphalw, 116 
,, t s n u i r ~ ,  116 

trailii, 116 
0rt&ia, 176, 176, 177,179, 182, 184, 

186, 186 
,, Balans~,  177, 178,182, 186 
,, bancuna, 184,185 , 

,, cnlovensir, 178,180, 186 
,, co~tctata, 188, 184 
,, deesmjuga, 177, 179,184, 186 
,, dubia, 182 
,, emarginatu, 177, 178, 180, 186 
,, jloribunaa, 179 
,, g l o w ,  177, 178, 180, 181, 186 

gracilis, 177, 180, 186 :: Hen*, 177,178,180, 188 
,, inopinato, 177, 178, 181, 183, 

186 
,P ,, ~ . d u b i a , 1 7 8 , 1 8 1  
I I  ,. bvpics 181 
,, lama:'177, 178, 182, 186 
,, fnmrdisca. 177, 179, 186 
,, mi~~ospenna, 177,179,188,184, 

186 
,) ,, mr. Rid+, 179, 

188 
,, nit&, 177,184 
r r  ~ c h y m ~ ,  177, 119,184, 185 

186 
, parvifolw, 177, 178, 184, 185, 

186 
,, polita, 177, 178, 184, 186 
,, 176, 177,179,180, 186, 

180 
,, m~adm6,  119, 182, 186 
,, asmicwtrata, 178, 180, 186 
I t  sephjuga,  177, 179,18(, 186 
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&mosM runzatranu, 177, 179, 183, 186 
186 

,, trarancwica, 177, 178, 180,186 
,, venosa, 177, 179, 186, 186 
, yuannnenuis, 177,179, 183, 186, 

1 86 
(drillaria] robusta, 180 

~ r ~ ~ t h o ~ t e r r r ,  267 
Orsdrianu mandata, 213,218 
Orthog+opmw, 296, 394 
Oryra saliva, 213,218,219, 267,278, 374, 

276, 277 
Osbsekia tetrandra, 67 
Ossecn~plr,  2 
Ostracotheres, 293 
~ l t r s a ,  388, $a9 
Otanlhera, 2, 3, 

,, celrbica, 3 
,, nuobareneis, 8 , 4  

Otocompsa ern&, 111 
, paviucnttir, 111 

Otogyps caluus, 132 
Ovgeinia dulbergioides, 108, 240, 244, 260 
Oaywpora, 2 ,8 ,10  

,, acutanguh,S 
., mu, 8 
,, Curtisii, 8 
,, panmlatu,  8 
,, ~ f e ~ ~ U l & ,  8, 9 
,, ~ a n 6 , S  

O x ~ e m s i t a ,  2 
Osytenanthera monostignua, 214, 220, k67, 

269,270, 271 
Pachycsntrio, 8,66 

,, lubersrouhta, 66 
Pachyglawa melanoaantha, 126 
Pachygrapsus, 296, 389,390 

II cethiopicus, 898 
I,  minutw, 399 

Pachysoma, 409 
,, ujinC, 413 
,, bidene, 416 
,, intermedim, 416 
,, pictus. 414 

Pachystomurn, 208 
Pudmnma kollor<, 210, 316 
Padraona &ra, 214,267 

,, golu, 2 13,273 
Palawnis jinschi, 131 

schistieeps, 166 
P A L I ~ I D ~  Zs0, ZW8, 286, 890, 297, 460 
Paluw,  281, 29i, 450, MI 
' ,, invertigatoris, 461, 465 

,, Juks i i ,  461, 463, 46% 
,, r e r i p s ,  451,454, 456 
,, Whitei, 461, 463 
,, Wood-Afasoni, 461,453 

PALYEE, 212,220,267, 288, 272 
Pandion haliartus, 132 
P A N D I O N I ~ Z ,  132 
Panoplum, ZQZ 

I'apilio, 164 
,, abrisa, 196, 208, 269 
, rtgamemnon, 193, 265 
,, antipathas ukibiadss, 193, aMI 
,, arutolochia, 408, 267, 269 
,, atalantu, 231 
,, buddha, 196, 269 
,, chrmus,  260 
,, clytia, 208, 259 
,, darnoleus, 196, 197, 268 
,, demolion liinnedon, 196, 268 
,, dissimilis, 259 
,, doson, 267 
,, en'thonim, 268 
,, eurypylus joeon, 193, 267 
,, hector, 208, 267, 26Y 
,, helenw dsksha, 196, 268 
,, j o p k r ,  259 
,, nomrus, 193, 267 
,, octatia, 224 
,, pandiyana, 269 
,, pan-, 259 
,, paris tamilana, 196, 268 
,, plymnertor, 196, 268 
,, p~lytss,  196, 268 
,, sarpdon hsdon ,  308, 267 

telephw, 267 
P A ; I L I O N ~ ~ ~ ,  160, 1.51, 162, 153, 250 
PAPILIONINB,  160, 161,163, 166,189,2fj6 
Paraclwtostm~c, 296, 374 
Poradocornis guttaticollis, 106 
Paragrapsus, 296 
Paramignya mo~rqphyUa, 196, 268 
t'arantica agka, 206, 216 
Parapimimu, 293 
PABABSIINB,  163 
Parata aleris, 199, 269, 261, 262, a64 

,, k t l e r i ,  2U0, 260 
Parnaru bevuni, 213, 267, 276 

,, canaroieu, 276 
,, colacu, Z13, 276 
,, conjunctu, 213,273, 276 
,, guttatus, 267 
,, kumara, 214, 274 
,, philippina, 114, 874 
,, philotor, 267 
,, plebeia, 276 

PABNABBIINR. 161 
Pamassius, 160, 163 

,, citrinoriw, 163 
,, glacialis, 163 

P ~ s a l ~ a ,  138 
P~rrthmoa virens, 204, 230 
P a w  atriceps, 106, 167 

minor, 106 
,, monticola, 167 

Passer c i1~~.momeus ,  163 
,, domesticus, 122, 163 
,, floveolus, 122 

montonus, 122 
pI&EnEs, 149 



PABBIPLOB~~,  884,221,224 
Pedesten, 288 

,, fuscieo~nie, 268 
,, rraculicorrris, 268 
,, rubmaculotu, 212, as8 

PEDUNCULATA, 173 
Pelargopsie gurial, 128 
PelIonrarrn subochraceum, 107 
PELOCARCINI, 4U 
Pelocaniny 297,441, 442,448,449 

Hurnei, 449 
~entLa, 1 ~ )  
Penthocerys sonncrati, 181 
Perinocotus bre~~rostrie, 160 

,, percgrinun, 116 
,, qwciouus, 115. 

Psrigrupw, 292 
Peristrophe, 172 

lonpi/olia, 171 
~etr&lilo cinclorhyncha, 162 

,, cyonuu, 121, 162 
,, erythrogastru, 121, 162 

P H A L A C B O C O U A C I D ~  140 
Phakrcrocw~ aZbiventar, 148 

19 curbo, 140 
8s hypdeucor, 143 
19 3avanicue, 140 
1 9  melanogenys, 1 4  
I I  wriucl. 143 

I rerwnms, 143 
PEABIANIDE,  137 
Phasianun h k .  137.144 

PhyUagathb, 2,44,46 
,, Q+ifithii, 44, 46, 4 8  
r, hispado, 44,M ,, rotundifoliu, 44,46 

* ,, Scortechinii, 44, 46 
tuberculata, 44 

phy& ajinis, 114,169 
,, humii, 169 
,, pukh, 114 
,, rupmciliorrrs, 111,169 

pies rustica, 10Q 
P i c r o a ,  126 
Picutl~~uu, 449 
P I E B I D E ,  160 
PIE PIN^, 160, 161, 168, 166, 189, 232, 

250 
pieris neombo, 264 
Pilumnoplam, 292, 298, 311, 313 

,, abyssicola, 312 
,, americana, 311 
,, americanun, 311 
,, ciliatun, 316 
, heterochir, 818 ,, Bincluin', 311 

st sukutifrons, so0 

Pinnamodse, 294 
Pinniaa, 294, 336 

,, Fischeri, 336 
(Tshins) Fischeri, 336 

~i~~otsrcs, 280, 281, 8M, 331,837,338, 
310 

,, abyssicoln, 388, 340 
,, cardia, 339 
,, Bdrardti, 998 
,, machicola, 388, 889 
,, pQLa?lsis, 339 
,, pannrlus, 338,339 
, purpureus, 388, 889 

PINNMEBIDZ, 280, 181, 289, 884, S8?, 
2I11,2$3,  881 

HRXAPODINE,  297 
PINNO;;BINI, 287,293, 387 
PINNOTHLBELIA, 294 
PINNOTHEBELINR, 288, 336 
Pinnotheres, 337 

,, Edwardsi, 886 
,, f i c h i ,  338 

~ u l u a ,  889 
~ I N h l b r i t e s r n a ,  287,384 

s H Y Y ~ I C ~ N E ,  291 
,, HYYBNOSOYINE, 291 
I, MYCTIBINE, ZQl 

P I ~ N O T ~ ~ U ~ D E A ,  281 
P ~ N N O T H R U ~ E ? ~ ~ ,  287, 381 
PINNOTHEBINZ, 287 
Pkrgunin, 297,390, 486. MI, 4SQ 

,, clauimana, 439 
,, ddPTw0,W 
9 ,  ,, vnr. sq-a, 4%' 
, imnurculata, 488 
,, miatulie, 488 
,, -pan, 439 
$ 9  89-9 487 
,, tubamlato, 437 

~ L A ~ U ~ I A C K A ,  289 
PLAQUBINE,  289, 297, 890, 486 
Planes, 296 
Plnstingw, 288 
Phtychirograpsuo, 296 
Plutygmpw, 296 
Plotynotue, 296 
PlaCypilumnur, 298,298,81!4 

graciliper, 813 
~kbeius: 234 

,, trochilus, 198, 206, 234 
Plsgadis fuleinellus, 14 1 
Plesionelct a fusca, 266 
Ploceslla jaranensis, 121 
PLOCEIDB, 111 
Plocus melanoganter, I40 
POD~CIPEDIDP,  142 
Podicipea albipmnis, 142 

,, crirtatur, 149 
Pogoltanthem, 3, 65 

,, pulverubnta, f36,60 
,, refldea, 66, tM 



Pqonanthera aquamulata, 65 
Pogoaiphon, 173 

,, inopinabchn, 172 
Poinciana regin, U)O, 232, 262 
Pdionettu, 142 
Polyalthia longifolia, 198, 257 
Polyommatw, 2% 

bmticus, 191,199, 241 
~oma&hinw imberbis, 106 

,, rujcollis, 158 
,, rchisticep, 106 

Pongarnia glubra, 199, 239, W ,  244, 259 
Porphyrio poliocephalus, 188 
Portulaca oleracea, 195, 229, 280 
I'ORTULACEE, 196, 229, 230 
Potui~lis, 152, 224 
Pratcrpt, 2% 

,, argentea, 245 
Pratincola caprata, 119, 160 

,, leucuru, 119 
maura, 119, 160 

~rec;;, 152, 224, 226, 226 
,, almana, 207,226, 226, 227 
,, atlites, 207, 225 
,, hierta, 207, 2% 
,, iphita, 207, 224 
,, lemonias, 206, 2437, 225 
,, a'thyia, 207, 2?6 

Prinia llanfirdi, 114 
Prioireris sita, 194, 250 
PB~o~-oPI.Ac~N~~, 286, 202 
Prionoplaa, 292 
Propasaer pulchetriinus, 162 

,, rhodachrous, 162 
Psaroglo~sa spiZuptera, 110, 169 
PSSUOIYGOLINE, 152 
Pserdergolw. 152. 165 

,, wedah, 152 
Pdcadograpsus, 298 
Pneudogyps bengalensis, 1332 
Pseud.opimiza, 294 
P~eudorhornbila, 292, 298, 304, 308 

,, sulcatifrom, var. awtra- 
limis, 300 

,, bstita, par. sesdentata, 801 
PSDUDOBAOYBILINB, 286, 292, 297 
Paidium Ghryava, 203,246 
P s ~ n ~ c r o ~ ,  131 
Psopbticus, 281, 292, 298, 308, 309, 311 

,, insignis, 309, 310 
stridularrs, 309 

PT E N ~ P L A C I D ~ ~ ,  280, 282, 285, 291, 1*, 
466 

Ptenoplus, 207, 465, 456 
,, notopus, 282, 456 

Pternandra, 3, 67 
,, capitata, 69 
,, cn.+ulescens, 68 

1,  var. eapitellata, 
69 . ,, ,, Jackia~, 68 

Pternandva eomruleacsns var. p a n h h t a ,  
69 

,, echi~ata, 68, 69, 70 
vim. pubsecms, 70 :: ~githii, 68, 70 

s , , vnr. cordizta, 71 
,, latifolia, 69 
, panicidah, 69 

Pteruthiu eralatus, 109 
i~rtermeditca, 109 

~t~cknnthtra, 281, 296, 390, 403,407 
ujiitis, 404 

,, apdarnanica, 403, 404 
barbatu, 408, 406 
barbatw, 406 

>I dmtata, 402, $08, 404 
dentatus, 403 

,* onya, 403, 401 ' 
I )  Yolleni, 404 
21 pusillo, 403, 404, 405 
19 pusillue, 405 
91 apimiearpw, 404 

Pucrasia mucrolqha, 167 
Punica Oranatun), 203, 260 
Pycnonotw blatrjbrdi, 112 

,, zasthurrhoua, 113 
Psctorhis ~inwie, 106 
PyrameM, 881 

,, curdui; 231 
P!lrotroym,, 278 
Pyrrhocovaa ulpinus, 167 
Pyrrhula eryth~,ocephala, I62 
Pyridognathus, 281, 296, 390, Kt7 

, deianira, 407 
, r  tlnviatilis, 407, 406 

QUAUP~LATEBA,. 281 
6&erqrtedul~ circia, 14'1, 
Qu;aqt~alis i~rdicu, 203, 248, 860 
Raderru, 151, 153, 165 

, jucnrta, 153 
,, l~~iganira, 168 
,, nicobarica, 151 
.. culaa?-ia. 151 

BALLIDE, 138 
Handia dumetorum, 204, 260 

, digiiwsu, 204, 250 
Rnpala, 1%, 238, 249 

,, lankam, 192, 2C0, 201, 203, 248 
,, melampus, 19'7,198, 250 
,, achistcrcea, 192, 201, 202, 203, 248 

canna, 197, 201, 203, 240 
~atilindo, 147 

,, amor, 196, 198, 203, 204, 200, 
210, 247 

liectomitru tubercttluta, 70 
Rhaconotus, 297, 430 

crenulolue, 485 
~ar;rrsE, 190, 107,229, 840, W, 246, 

249, 850 
Rhipidura albicolliq 119 



ahizo@, 293, 322 
RHIZOPIN.~ ,  280, ZS1, 387, 293,317, 318, 

334 
Rhodosasa cnrlyophyllncsa, 149 
Rhornbilia, 316 
Rhopodyten triatia, 131 
Rohana, 152 

,, camiba, 223. 224 
Rostratula cape?tsis, 140 
Rourea santnloides, 199, a31 
Rhodmpim obsoletn, 101 
Rhyacornis fuliginoaw, 120, 161 
Rhynahoplaz. 296, 387 
Rhyncostylis retuaa, 211, 246 
Rhytidocerow undulatus, 129 
RUBIACKC, 201, 230, 147, 250 
Rubus nivcus, 489 
Ruta gi'aveolen~, a58 

,, var. angwtifolia, 196 
~ d i ~ d l l l r ,  1, 196, 234,235, 258, 259 
Ruticilla aurmen, 120 

,, rujttnttin, 161 
Baccolabium papillnsurn, 811, 2C6 
Saccopetulum tomentosum, 183,232, 257 
~\alacia oblonga, 197. 250 
Salatura p l e s i p .  906, 216 
SALICINEE, 215, 278 
Salia tetraspetmr~. 215, 278 
Salvadora praicu, 203, 232 
~ A L V A D O B A C R B ,  205, 2 2  
Sancua pnlligo, 211, 277 
SAPLNDACEAE, 197, 240, 217, 265 
Saracrt indica, 201,237, 240, 246 
Saraitgeen dasahara, 2W, 2U8. 266 

,, prendnr,  207, 265 
Gnrcogran~mun attinuchulix, 139 
Sarmntivm, 207, 390, 446 

, erassum, 426 
, indicum, 427 

Sntarupu bhagnra, 265 
S A T Y B I N S ,  160, 15.5, 189, 818 
Scalc-pidia, 893,318, 325, 326, 384 

spinoeipn, 325 
~ c h l : b t a  trijagn, lB8, 240, 247 
SCITANINER, 211, 239, 277 
8cIeropLaz, 294 
Scoloplas rtrstinrlo, 139 
Scopimera, 280, 281, 196, 342, 369, 371 

,, crnbricauda, 369, 370 
,, globosa, 389 
,, inueetigatoris. 369 

SCOPIMLPINI, ?80,495, 342, 363 
Besarma, 281, 297, 390, 409, 411, 4S6, 

427 t q R  431 
,, afinis, 413 
,, Ande~soni. 411, 418 
,, aspra,  413 
,, Aubryi, 427 

: , bidarq U 1 ,  416 
,, Brockii, 412, 421 
,, cransinwta,416 

Seearma Duaswnki ,  416 
,, Edumrdoi, 411, 416, 417 
,, elongaturn, 111 
,, Eqdouai, 426 
, finni, 412, 4% 
9 ,  graedipss, 426 
,, Ha810elli, 416 
,, indica,4% 
,, intenmedia, 416 

' ,, intmmediu~u, 411, 416 
,, K r a w i ,  413, 426 
,, lunatua, 412, 418 
,, latifmnur, 412, 421 
,, l i d u r n ,  416 
,, longipea, 413,424, Id5 
, maculuta, 424 
, Msdeti, 4 U  
,, Meinerti, 411, 417 
,, melisaa, 418 
,, ouanica, 423 
,, aceanicum, 412,423 
,, puta, 414 
,, pictclm, 411. 414 
, polita, 422 ,. politurn, 412. 442 
,, guadrata, 413 
,, qwdratum, 411, 413, 414, 416, 

416,418 
,, tieniolatum, 412, 419, 420,421 
,, tetragmm, 417,420 
,, tetrngaum, 412, 4% 
,, rtngubtu, 413 

~ E S A B M A C E A ,  a89 
SOIABMINI, 289, 296. 390, 409,431 
Sesbania acukata 198, 810, 26.2 
Sibia picaoiden, 107 
Biphia ulbuilla, 117 

,, strophiata, 117 
Bitta cinnamorneicentris, 169 
,, frontalis, 119, 169 
,, himalayemis, 169 
,, magnu, 113 
,, rwrgaensis, 119 
,, neglects, 112 

Brmnar, 112 . 
Bittiparus castaneicqs, 107 
Biva cyanuroptera, 158 
,, sordida, 109 

&ailas feraz. 174 
,, macrophylla, 174, 812,247,286 
,, Pottingeri, 174 
,, (Eusmilao) Pott ingd,  174 

S m r i l a ,  1 ,  18 
' ,, albijlwa. 20, !28 

,, andamanensis, 1Q,% 
,, Bsccariana, 39 
,, begoniafolw, a8, 4l 

var. pibsiuacY10,18 :: bico& 22, 43 
,, brachyantha, 21,37 
,, bracteata, 21, 8S 
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*Solreri& wsia, 21,86 
,, calarninthifolio, 19, 28 
, Calyculk, S,43 
., capitatu, 21,86 
,, c a g d a ,  
,, costulata, 22, 39 
,, Cyclominslla, 20, 88 

rar. canmmr, 33 :: e l a t o e ; b ~ ,  28,& 
, elliptica, 20, 30 

epilobwides, 19, 23 
,, ereeta, 19, 28 
19 ,, var. discolor, 24 
I ,  ,, jkauoua, 24 
,, &&itin, 19.26, 
, glabri$ora, 28, 4 
,, Grifithii, 20, 32 
,, heteroatemOna,21,38 
, hyssopifolicl, 19, 18 
,, int~grifoZiu, 81,% 
,, ,, V U .  (~cymiut*rima, 

86 
,, lusiantlua, 80,29 
, macrophulk, Ba, 89 
,, ,, v u .  h . i ~ , 4 J  
,, microcarpa, !&3, 88 
, mollis,20, 28 . maluccana, 40,41 
1. ,, var. $orim~.uh, 42 
, mwcieola, 20, 31 
,, Nidulario, 21, 87 
,, obliqw, 34 
,, punida, 19, 27 
,, paradota, 13,  40, 41 
., popdijdia, l9,26 
,, r-8, W,  30 
,, rudia, 20, 27 
,, 8CZ008U, 20, 31 
,, sueculmta, 20, 80 
,, su&uticosa, 20,29 
,, tmuifolia, 19, 24 
,, . rar. hirruta, 26 

S O ~ P I I I L C E ,  Z 
Banetilopsis, 21 
Eophora, 176 

sobusta, 179 
spa&@, ay 

opus, 188, 234 
clywata, 148 

Spewarcinus, 292 
Sphenocrm~ aphslwrrr, 106, 166 
SptlomM chela, 133, 166 
Sp'zultus liinnaetw, 133 
Spirirus eanifnms, 112 
Eporsginthus jIat.idivmW, 122 
Btachyrhidopw pywhope, 168 
stephegyna parvifolia, 804,230 
S T E B C ~ L I A C ~ ~ ,  196, a89, a86 
Btoparoh mdarop, 118, 160 
Btrsblw e r F ,  210, 216 
8rs lowr,  131 

Btrkjammma, 181 
BttobQantLs utllonu, 207,814, !US, P 1 ,  

886 
Btrobilina, 178 
Btumia malabariea, 116,lW 

,, nsmoricola, 116 1 STUENIDE, 116. 
Btumqpcutm nrpwciliavir, 117 
Suastus grsmiur, 812, 218, 868, S69 
Surendra qwrcutorum, 181, Sol, 202,841 
Buya crinigara, 160 
BYLVIIDE, 114 
Bymbranchua, 449 
Bymphsdra naM, 206, ZRO 
Bymiurn idran i ,  181, 168 
Tadmnu cornwta, 148 
Taqiadrs alico, 286 

" ,, atticus, 212, 288 
,, obseurue, 213,260 

Tajuria, 189,247 
,, cippus, l W ,  la, 809, aCB 
,, indra, 199,209, BW 
,, johOM, 
,, longinus, 245,246 

Talicauda nyrws, 808,889 
Tamarindus indica, 201,884,860 
Tapma hutnpsoni, 200 

,, thwaiksi, 199,800,285, 266 
Turactrocura emornu, 218,271 

, ~ v i w ,  a71 
T a m s  plinius, 840 

,, Iclieaw, 198, aCO 
,, thrcphrartw, 197, 240 

TeinostnchyMn, 267 
Telchinia v w k ,  204,221 
Telicota bamburz, 214, 271 
T r ~ r n u s r n z ,  279 
TephmdomM pcmdicerianua, 115 
Tmacohts, 234 

,, amata, 205,268 
,, atrida, 193, 262 
,, eucharia, 194,268,268 

pallsns, 263 
~ e r &  hmabc, 198, 20C, 201, 26% 

,, Zeta, 262 
,, l ibytka,  201, Z6!2 
,, mlhetana, 200,258 
,, vaata ,  253 

Tenninalia Belb  ica, 202,264, 260 
,, paniculuta, 20!& 287, 104 a44, 

246,247,261 
,, tomentosa, 809, 244, 846,247 

Tetpsiphone afinw, 118 
,, paradhi, 160 

Tetrartheru apstalu, 260 
TETHAPODI, 15 1 
~ ~ t r i a s ,  294 asi, 835 

Eacheri, 886 
d d u k a  rnulaiccluduta, 191, 210,241 
T h a u m ~ s ,  a88 
Thee& rcwaridas, 9 4  978 



Tharsiecrya lineatus, 127 
Tlnrpasia Lampas, 196, 228, 229 
Th,iponaa feddeni, 127 
Thymipa, 219 

,, tabella, 219 
T j a  javanmis,  126 
T ~ c r n c r a ,  168, 195, 229, 231,266 
Tinnunculus alaudarius, 135, 166 
Ttrvrnda limniace, 206, 216 

,, mslissa dr(~ridawm, 216 
,, septentrionis, 206, 216 

Totanun glareola, 139 
,, hypoleucus, 139 

ochropus, 168 
~oii ichibia,  176, 176, 177, 179 
Trugir involucrata, 210, 221 

,, var . ccmnabina, 2 10,221 
Tragopan satyrs, 167 
Tvagops pasinus, 124 
Trema orientalirr, 210, 222, 228, 229 
Trembleya rhinnnthe~a, 6 
Treron nep~llensis, 136 
T r h  nudiftora, 210, 241, 243 
Trichvpus, 296, 400 

,, litteratus, 401 
Trigonophr, 295,385, 386, 387 . , truncatn, 386 

,, unguijormis,387 
Tritodynamia, 294 
Trochalopterum erythrocephalum, 168 

v lineatum, 158 
9 melanoatigma, 106 

11 phmiceum, 106 
19 variegatum, 158 

Trogon arhns ,  278 
TROGONIDE, 130 
Troides minos, 208, 256 
Tubuola, 293 
TUBD~DE, 119 
Turdus visc.t.orus, 162 
TUBNICIDE, 138 
Turnia pugmas, 138 
Turtur cambayensis, 136 

,, /errago, 167 
,, orisntalir, 136 
,, risorrus, 167 

swatensis, 167 
Tylkiplnm, 281,295, 843, 378 

,, indtca, 374 
Fylophota carnosa, 216 

,, tends,  206, 216 
Tymnpanommus, 295,343, 371 

orientalis, 371 
* ~~~h)iocarcinodea, 281, 293, 818, 386 

integrifrona, 327 
~ ~ ~ h l o e a r ~ ~ n u a ,  281, 193, 317, 321, 322, 

824, 326, 327 
13 integrifrons, 827 

nitdus, 322 
,, rubidus, 3212, 823 
I I  uillosus, 822, 813 

Uca, 297, 350 
,, autQ, 3fN 
,, onnulipes, 354 
,, cultri~nana, 360 
,, Dwumisr i ,  362 
,, inue~sa, 36G 
,, Lactea, 365 
,, tetragona, 358 
,, triangulari~, 357 

Udaspcs jolus, 211, 277 
Unona discolor, 193, 267 

,, La~oii, 193, '257, 258 
Upupu indica, 129,165 
UPUPIDZ, 129 
Urocissa flavirostris, 157 

,, occipitulis, 104, 187 
Uroloncha acuticauda, 162 

,, pt~iatulata, 122, 162 
,, striata, 124 

Ureus ~nalayanwr, 89,90 
,, thibefanus, 89 
,, tibetanurr, 89, 90 
,, torquatus, 89 

Urticu pacuijura, 216, 278 
UBTICACDE, 210, ai5,  216, 222, 224, m, 

259, 282,241,278, 281 
Utica, 296 
Vanessa, 231 

, cardui, 198, 206. 215, 231, 277 
,, caschmirsnsis, 215, 278 

manthornelas, 215, 278 
va;;na, 280, 296, 389, 400, 402, 407, 437 

,, litterata, 401 
VARUNA~EA,  288 
VARUNIKZ, 288, 296, 389, 400 
VEBBESACEB, 107, 226, 245 
VIOLACEZ, 194, 224 
Virachola iaocrates, 192, 201, 203, 20J, 

250 
,, perse, 192, 193, 204, 250 

VULTU~IDB,  132 
Wagatsa spicata, 200, 228,229, 231, 132, 

237, 239, 240, 244, 246, 898, 
2 2  

Waltheria indica, 195, 265 
Wendlandia ezsertu, 230 
Xanthasia, 294, 831, 340 

,, murigera, 341 
,, SP., 842 

Whttei, 342 
X A N ~ H I D ~ E ,  282, 318 

1 Xanthkw jlavescwa, 111 
Xanthobma kmatocephala, 127 
XENOPUTHAL~IINB, 288, 294,332 
Xenophthal~nodes, 293, 317, 323 

I I  moebn, 324 
X~nophthalmus, 294, 332 

I ,  obscurus, 338, 833 
, I  pinnokwoides, 382 
,, pinnotheroidea, 332 



Xykmehe. 409 
Xylia dolabrijormh, 201, 229, 235, 889, 

240, 244,245,247,260,286 
Ypthinua baldue, 218,218 

,, eeylonica, 219 
hwbneri, 213, 219 
philomela, 219 
tabella, 219 

~on;jrol.ylum Rhstdo, 196,268,269 
&a maw, 273 
,, Mays, 21a, wa 

2ehmn-i~ d e l l a t u ,  204,280 
Zeeltus etolus, 246 
z a i u s ,  190 
,, chtysomaUua, 189, 190, 191, 201, 

202,208,206,208,2W, 244 

Zinaspcr todora, 192,201,208,247 
Zipartes soitw, 214,219 
Z i r m  gaika, 206, 236 
, Lysimon, 198, 286 
,, otis, 198,236 

Zisyphus Jujubo, 187,229, 240,246 
,, rugosa, 190, 197, 229, 240, z i t ,  

206,349,260 
,, Xylopyw, 197, 229,240, 24!1: 

Zyraphetus ogygia, 271 
Zoolhera montieola, 162 
Zomia diphyllrr, 198,231,280 !W 
Zcntaroptt, 108 

,, pcrt.pebrora, 168 
,, rimplea, 109 






