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bmhwood under the great t ~ e e s  and in open paths through t.he  forest,^. 
Thcir tmnsformations are unknown. The males have no secondary sexnal 
characters. Tho females differ only from the males in the wingu 
being ~omewhat broader, and in having the apex of the forewing more 
rounded. 

J. 11. 1 
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I.-On ERITES, an oriental genus of satyrid butterfies :-By 
LIONEL D E  NICE'VILLE, F. E. S., C. M. Z. S. 

[Received 16th February ;-Read 1st March, 1893.1 

The genus Erites a t  the present date cont,ains five species only, 
(six if E. ochrema is held to he a distinct species, I have not seen it) ,  
found in Assam, Burma, the Malay Peninsula, Sumatra, Java, Labnan, 
Borneo, and the Philippines. To these I now propose to add a sixtl,. 
A11 are closely allied, and very similar in general aapect. They 
are extremely delicate butterflies, semi-transparent, of a brownish- 
ochreous shade, sometimes just tinted with violaceons on the upperside. 
A11 possess a submarginal series of ocelli to both wings, more or less 
visible on the upperside. These ocelli vary greatly in size, in some 
species they are large and prominent, in others quite small and incon- 
spicuous. On the underside there are usually two discal bands, often 
more or l e a  angled. These butterflies are found only in virgin forests 
as far  as I am aware, and fly weakly close to the ground amongst the 
brushwood under the great trees and in open paths through the forests. 
Their transformations are unknown. The males have no secondary sexual 
&aracters. Tho female8 differ only from the males in the  wing^ 
being ~omewhat broadcr, and in having the apex of the forcwing more 
rounded. 

J. n. 1 
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I give below e key by which the several species may be distin- 
guished :- 

Key to the species of En'tes. 

A. Forawing with five eqnal-sized ocelli. 
1. E. elcgans, Borneo. 

B.' Forewing with tho posterior ocellns very much lnrger than the others. 
a.  Forcwing with the lnrgo ocellus on tho uppcraido prominently pnpilled 

with whito. Tho apex of the wing falcnto. 
2. E. jalcipennis, Assnm ; Burma. 
b. Forewing with the large occllue on tho nppcrside blind or nearly so. 

The apex of tho wing rounded. 
1. Both wings with all the ocelli prominent and well-formed on the  

underside. 
as. Forewing with three small apical ocelli only in addition to the  

largo nnnl one. 
8. E. medura, Java ; Philippincs. 

ba. Forewing with four apical ocelli in addition to tho large anal 
one. 

a s .  The inner discal band on the hindwing straight. 
4, E. argmtina, Labuan ; Borneo ; Malacca. 

ba. Tho inner discal band on the hindwing highly angled out- 
wards in tho middle. 

6. E. ang?clarir, Burma ; Malay Peninsula; Sumatra. 
b1. Both wings with all tho ocelli inconspicuous except the anal onc in 

the forewing, roducod to black dots only. 
6. E. rotundota, B m a .  

1. ERITES ELEOANS, Bntler. 

E. elegans, Butler, Cat. Diurn. Lep. B. Y., Satyrid=, p. 147, n. 2, pl. ii, fig. 4, 
female (1868) ; id., Dmce, Proc. Zool. Sac. Lond., 1873, p. 810, n. 2;  id., Staodingcr, 
Ex. Schmott., p. 230, pl. lxxxii, male (1887). 

HABITAT : Borneo (B~~iler ,  British Nusettm; Druce ; Staudiwger) ; 
three males Bornco, one female Padas River, North Borneo (collectiot~ 
de Nictville) . 

2. ERITES FALCII~ENLIS, W.-M. and do N 

E. jalcipnnis, Wood-Mason and do NicEvillo, Bntt. of India, rol. i, p. 237, n. 230 
(1883) ; idem, id., J o m .  A. 5. B., vol. Iv, pt. 2, p. 851, n. 30, pl. xvi, fig. 2, malc 
(1887). 

HABITAT : One malc Silcuri, A n g n ~ t  ; one male, Nemotlls, September 
-both in Cachar, Assam (Wood-Mason, collection Indian dlicset~m) ; one 
mule, Fort Lungleh, Lushni Hills, October, 1800 (R. Pughe, collection cls 
Nic6ville) ; one femnlc, Karen Hills, Burma, April (collection Phuyre 
Uusottin, Railgoon). 



1893.1 genus of satyrid btitterflies. 3 

3. ERITES MEDURA, Horsfield. 
H i p r c h i a  medura, Hornfield, Cat. Lop. Mus. E. I .  C., pl. v, fim. 8, En, fe~nale 

(1829) ; Erites medura, Marnhall and de Nickville, Bntt. of India, vol. i, p. 236 (1883) ; 
i d ,  Pagenatecher, Jshr. dea Nass. Vereins fur Natur., vol. rliii, p. 96, n. 16 (1890) ; 
E. mwdura, var. ochreana, Standinger, Iris, vol. ii, p .  38 (1889) ; E. oehreai~a, Remper, 
Schmett. Philipp. Inseln, p. 826, n. 497 (1892) ; Satyrus (En'tes)  madura (cic), 
Wostwood, Oen. Diurn. Lep., vol. ii, p. 392, n. 47 (1851) ; Erites madura, IIorsfield 
a n d  Moore, Cat. Lop. Mns. E. I .  C., vol. i, p. 229, n. 484 (1857); id., Hewitson, 
Journ. Linn. Soc. Lond, Zoology, vol. viii, p. 145 (1866); id., Butler, Cat. D i m .  
Lep. B. M., Satyric&, p. 146, n. 1 (1868). 

HABITAT : Java (one female, l ior~jktd  c~llectwn in the British llizmeum) ; 
Eas t  Java (Pagenstecher) ; Palawan, Philippines Staudi~rger). 

Mr. Hewitson (1. c.) describes a variety of this fipecies as follows :- 
"dlale and female. With  five occlli on the  anterior wing, one large 
a n d  four small. Sumatra ; Singapore." This almost certainly equals 
E. angularis, Moore, which nndonbtcdly occurs in the  Malay ~kn in iu la ,  
and  also in Sumatra, as Dr. L. AIartin, of Deli, Sumatra, informs me. 

Mr. Hewitson also describes another variety thus :-" hlale and 
female. With the fire ocelli of the anterior wing small end of equal size, 
Singapore ; Sarawak." This can only refer to E elegans, which cer- 
tainly occurs in Borneo, but very doubtfully in Singapore, a t  ally lnte 
i t  is not recorded from thence by Mr. Distant in " Hhopalocera Malay- 
ana," nor have I seen a specimen from ally patst of the Mnlay Pcnin- 

4. ERITES ARGENTINA, Butler. 
E. argentina, Butler, Cat. Dinrn. Lcp. B. hf., Satyridz ,  p. 188, n 5, pl. v, fig. 8, 

jemalc (18fi8) ; id., Druco, Proc. Zool. Soc. Lond., 1873, p. 340, n. 1 ; id., Distant, 
Ann  and Mag. of Nut. Hist., fifth seriea, vol. xix, p. 48, n. 21 (1887). 

HABITAT: Labuan, en  island off the N.-W. coast of Borneo 
(7?utler, in roll. Bn'tislr Vmeuna) ; Borneo (Druce and Distant) ; Borneo; 
Malncca (r'ltazidinger) ; S.-E. Borneo (collection de Nickville). 

Unfortunately I possess no specimen of I?. nledltra ; but comparing 
the figures of E. medura and E. argentina, hot11 taken from fenlalo 
specimens, and a singlo male of the latter in my collection, tho only 
point of differenco I can discorer between them is that E'. wzerlura 
lacks a small ocellus in the second median interspacc of the forewing 
which is present in E. algerttiioa. 

5. ERITES AXGULARIS, Moore. 
E. angularis, Moore, Proc. Zool. Soc. Lond., 1878, p. 825 ; id., Distant, Rhop. 

Mnlny., p. 48, n. 1, pl. v, 0g. 3, male (1892) ; id., Marshall and de Nice'ville, Butt. of 
India, vol. i, p. 236, n. 229, pl. xri, fig. 60, jelltale (1883). 

HABITAT : Taoo plateau, 3,000-5,000 feet, Upper Tenasserim 
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(Moure) ; Perak (Distant) ; Meplay Valley, January ; Thoungyeen foresta, 
March ; near Monlmein, October (Marsha21 and de Nicdmlle) ; Yoonzaleen 
Valley, November ; Myitta, Jannary, both in Bnrrna ; Rawan, Selangor, 
Malay Peninsnla, December (collection de Nice'uille). 

In  this species there are fonr small equal-sized ocelli and one large 
ocellus to the forewing, the ocelli of the hindwing prominent; the inner 
band of the hindwing strongly ontwardly angled in the middle ; the outer 
band is twice outwardly angled, once in tho middle, and once where 
i t  is crossed by the second subcostal ne~vnle, this feature being only 
found in the otherwise quite distinct species, E. elegans. 

6. ERITES EOTUNDATA, n. sp. 

& angulatie, Watson (nec Moore), Jonm. Bomb. Nat. Hiet. Soc., vol. iii, p. 19, 
n. 38 ( 1888). 

HABITAT : Bnrma. 
EXPANSB : 8, 2.0 to 2.1 ; 9 ,  2.2 to 2.4 inches. 
DESCRIPTION : MALE. UPPERSIDE, both wings semi-transparent, 

brownish-ochreous. Fm-ng with the two discal bands of the nnderaide 
showing through by transparency ; a large, almost round (slightly oval) 
black ocellns in the first median intempace and extending ulightly illto 
the two interspaces beyond, obscurely pnpilled with plumbeons, and am- 
rounded with an ochreous ring. Hiridwing with a prominent discal 
ochreous band, outwardly angled in the middle ; four large round blind 
black ocelli, surrounded each by a very wide ochreons ring, the rings 
touching, thus forming a continnous band, one ocellus in ench interspace 
from the first median to the second snbcostal nervule ; two fine ochreous 
and two fine fnscous marginal lines. UNDERSIDE, both wings finely striated 
with purplish-fuscms ; the fonr apical ocelli present in tho forewing of 
E. angtrlaris, Moore and the five of the hindwing reduced to minute 
black dots in this species. Forewing with the fifth large ocellns much 
as above, but the black portion is ~maller, the ochreous ring wider, and 
the pupil prominent and silvery ; prominent discat deep ochreous 
bands outwardly sharply defined by a black thread commencing close 
to the submedian nervure, the inner band straight, crossing the dis- 
coidal cell obliquely about its middle, and becoming lost before reach- 
ing the subco~tal nervure ; the outer band curved and bounding the 
wide ochreous outer ring of the large ocellnu in the Grst median 
interspace, the band ending on tho third median nervnle. Hidhng 
with faint traces of two diacal bands, the inner one ~tra ight ,  the outer 
one angled outwardly once only, as in all the species of the genm 
except E. amguluris ; the marginal lines aa on the upperside. FEMALE 
hardly differs from the male, except that the wings are b m d e r ,  
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the apex of the forewing is more rounded, and the forewing has similar 
fine marginal  line^ as are found in the hindwing of the male. This 
species differs strnctnrally from E. ang7~laris in that the tooth or a n p -  
lation a t  the termination of the second median nervnle of the hindwing 
is as great or greater than that a t  the thud  ; in E. arrgularis this tooth 
is quite small. 

I n  one specimen in my collection from the P e p  Yoma, taken in 
December, the markings are almost as prominent on the underside 
as in E. angularie, thore are two apical well-formed ocelli to the 
forewing, and five ocelli to the hindwing, the discal bands well-marked, 
but as the inner band of the hindwing i~ straight (not outwardly strongly 
angled in the middle), and tho onter band is once outwardly angled only 
(instead of twice), I have no hesitation in placing this specimen under 
E rotundata rather than under E. angularis. Another specimen in my 
collection taken a t  the same place and time is qaite typical E. rotundata. 

In  the Proceedings of the Zoological Society of London for 1891, 
p q e  268, Mr. H. J. Elwes record8 E. medura, Horsfield, from East P e p ,  
Upper Burma, and places E. aiagularis, Moore, with a query as a synonym 
of that species, and makes the following remarks :- 

"Numerous specimens were sent by Doherty from East Pegu, 
taken a t  about 1,500 feet [during March and April], of which several 
females and one male were by him supposed to be, and marked as. a 
distinct species. These correspond to the female taken in the Thoun- 
gyeen forests by Major Bingham, and described by Marshall and de 
NicBville, 'Butt. of India,' vol. i, p. 237,# as nearer to E. lnedura of 
Java than to E. angularis." 

" After examining the series closely and comparing them with one 
Jayan specimen, I do not see how to separate the two species [E. medura, 
Horsfield, and E. angularis, Moore], for, though in the supposed new 

" A  female taken in the Thoungyeen forests in March differs from our other 
femnle ~pecimens in the ocellus on the upperside of the forewing being very nearly 
round, not oval, with a distinct yellow iris of equal width throughout ; the outer 
faacia of the hindm'ng much broader and very distinct ; four large black spots 
beyond twice the aize of those in the other specimens, the yellow irides prominent 
and touching. On the underside of the hindrring the two d i~ca l  faecia, have 
almost disappeared, and the five submarginal ocelli are very minute. This s p i -  
men differs only in the following particulars from Horsfield'a figure of E. medura : 
The outer margin of the forewing is not quite 80 evenly rounded, being in fact 
sliuhtly concave ; the large ocellus is  not qnite so large as in E. medura, and the 
iris is lea8 wide. On the underside the apical ocelli on the forewing are smaller, 
and on the hindwing the ocolli are minute, and the fascia, are obsolete. This 
specimen, however, is much newer E.  medu~u than E. angulan'a." (Mnrshall and 
de Nidvi l le ,  1. c.) 



[No. 1, 

species the ocelli on the uppelside of the hindwing are much larger 
than in the other form from the same locality, whilst on tile underside 
both the ocelli and the bands are almost obsolcte, I am rather inclined 
to suspect seasonal dimorphism, and to think that this form is the last 
of the first brood, and the others, among which males are far more 
numerous, are the first of a second brood. In the Jaran specimen we 
have the hindwing like one form bclom and the other above. Further 
observations are requisite to decide the question." 

E. medura and E. angzilaris aro abundantly distinct. TIle former 
has three apical ocelli in the forewing, the inner discal band straigllt, 
the outer band apparently once outwardly angled in the hindwing; 
while thc latter has four apical ocelli, the inner band outwardly angled 
in the middle, the outer band twice outwardly angled. 

Mr. Elwes suggests that seasonal dimorphism may occur in the 
genus. At present I see no indications of the appearance of this 
pllenomenon, a t  any rate if the usnnl form of seasonal dimorphism 
ohscrvnbIc in the Satyrinn: is understood. I possess the strongly ocellatcd 
3. ~~ntlr~la~id'  taken in January, October, Norcmbcr, and December, all of 
wliichmonths (except occasionally October) arc dry months, when the 
occlli sl~ould hc obsolete : while the two type specinlens of E. falcipen,ris 
were taken in the height of the rainy season, Angnst and September, but 
have minute ocelli, instead of the normal rainy-seasonal large and well- 
developed ocelli. I append s note by Mr.. TIT. Dohcrty on the subject, 
which bears out my opinion, and I may add that i t  is a t  his suggestion 
that I hare described E. rot~ctldata. 

c c  The prehensors of Ev-ites arc slender and simple, and of the usual 
& ~ r i d  type, resembling those of most of the spccics of Lethe (Debis), to 
wl1ich the genns seems allied, tho true Lefhe (etrropn, Fabricius) being 

in haviug tho npper organ without branches. Seen from the 
side, the npper organ (uncus, tcgumen) of E. aagu/aris is unusually 
straight ; that of E. rofu?~data is mucli more depressed terminally. In 
bot,h species the lower organ (clasp, harpago) is truncate a t  the tip, but 
in E. angtclaris i t  i~ cut square, wliilo in E. rottctzdata the end is 
concave, so as to form a distinct scallop." 

"Apart from these differences in the prehensors, I think Mr. E1wcs' 
anpposition, that E. rotuttdata may be tile dry-season form of fl. angularis, 
an unlikely one. No seasonal variation hns yet been observed in the 
genus. I found E. angularis, which shonld be the met-season form, 
commoner in the dry-season than E. rotundata. Finally, the dimorphism, 
if i t  exists, must be of a new type. Dry-SC~SOII forms are distinguished 
by obliterated ocelli and at~galar wings, but hcrc tlle non-ocellate form 
has the wings abnormaliy 1-ounded." 
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I possess the following examples of E. rotundala. One male nnd 
one female fromBecling, Upper Burma, taken on 27th March, 1886, two 
males on the 29th idem, one female on the 14th April, by Lieut. 
E. Y. Watson ; two males takcn in  the P e p  Yoma, Burma, by a native 
collector omployed by the I'hayre Museum, Rangoon, in December ; 
one female from Quaymoo, Tenasserim, captured in Mnrcl~ and another 
i n  November, in the Yoollzaleen Valley, also in Tenrrsserim by Major 
C. T. Bingham. 

Two p c i e s  of Pedicu1aris.-By D. PRAIN. 

(Witli Plates I and 11.) 

[Received Marcli 0th-Read April Gtb.] 

I n  1889 (Jouna. As. .Sot. Beng. lviii pt. 2, p. 255)  the writer had the 
honour to communicate to the Society descriptions of a number of new 
Indian species of this genus. Since thcn a considclnble number of new 
species have been reported from Chinaand Tibet and have been described 
i n  various periodicals by &Icssrs Naxirnowic, Hemsley and F~.ancl~ct, and 
by the writer. Now, another new Indian species has been reported ; of 
this a description is given below and the present opportunity is taken 
of describing an allied new species from Szecbuen. 

1. PEDICULARIS DIPFUSA Prain, sp. nov. (PL. I.) 
Elats simplex vel e collo diffuse ramom, radice debili ramosa collo 

esquamnto, caulibus gracilibus simplicibus, foliis radicalibus longe petio- 
lat is  mox evancscentibus canliuis 4-natim verticillatis laminis gla- 
brescentibus ovato-oblongis pinnatisectis, segmentis 5-8-jugis ob- 
longis obtusis inciso-sex-ratis ; joribwr verticillatis verticillis nnmerosis 
inter  so remotis, bracteis foliaceis oblongo-oratis petiolatis pinnati- 
fidis e t  inciso-serratis ; calycis breve pedicellati campanulati mem- 
branacei inflati totius reticulati antice vix fissi dentibus majusculis 
inaequilatis anticis et  lateralibus ovatis inciso-serratis illis duplo his 
4-plo snmmo deltoideo integro lntioribus ; corollae roseae tnbo sursnm 
ampliato calyce duplo longiore basi infracto, labio 3-lobo lobis oblongo- 
ovatis margine sinnatis lateralibue medio dimidio majoribus, gnlea 
leviter arcuata tub0 subcontinna apice subincurva e ros t~ i  ; slaminibus 
ex ndvorso summi ovarii insertis filamentis anticis snpcrne hirsutis ; 
ovario ovoideo stigmate parum exserto, capsttla anguste lanceolata apice 
a c n h  calyce duplo longiore, seminibus ovoideis tertta nigrescente minute 
reticnlatis. 
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In HIMALAYA ORIESTALI : Sikkim, Bit. Tankra, 11,500 p. s. m. ; Q. A. 
Qammie ! 

Caulibus 40-60 om. longis, foliis caulinis 2 2 . 5  cm. longis his 
0.75-1 cm. latis, segmentis 5 mm. longis 3 mm. latis, petioli8 0'5-1 cm. 
longis ; calyce 6 mm. longo hoe 3.5 mm. Jato; corollae tub0 10 mm. long0 
spice 4 mm. lato, galea 5 mm. longa, labio 8 mm. l a b ;  capsula 12 mm. 
longa 5 mm. lata. 

This specie8 is most nearly related to P. uerticillata Linn. and P. 
refracta Maxim. but besides differing greatly in habit and foliage from 
both i t  differs from P. verticilla/a in having a calyx with large teeth 
and with a tube reticulated througliont, while it diffe1.e from P. refracts 
in having the anterior and lateral calyx teeth serrate and not entire; 
frcm both i t  differe in having acute, not mnticous, anther-cells. 

Of Indian species, i t  in habit much resembles Y.$exuosa Hook. f., 
though i t  is glabrescent while that species is hirsute, but the plaut that 
i t  imitates most closely is P. gracilis Wall. VAE. ,nacrocnrpcc Pmio, the 
likeness being so great that though in flower they diffor so widely, i t  is 
not easy to distinguish fruiting specimens of the two. 

2. PED~CULARIS FLACCIDA Pmin; sp. twv. (Pl. IT.). 
Ascendens glabra caulibns gmilibns corymbosim ramosii, foliis 

ramisqne U n a t i m  verticillatis radicalibus mox evanesce~~tibns can- 
linis breve petiolatis ovatis pinnatifidis segmentis 5-6-jugis obtnsis 
inciso-serratis ; joribus in verticillis 4-floris paucis remotisque dispositis, 
bracteis foliaceis calycem excedeutibus; calycis glaberrimi parvnli 
campanulati antice parnm fissi 5-dentaid segmentis omnibus oblongis 
in tee i s  tnbo costato neo reticulato ; wrollae tnbo sursum ampliato 
calycem 3-plo excedente basi infracto, labio 3-lob0 lobis latemlibos 
ovahis medio orbicnlato basi constricto 3-plo majoribus, p l e a  leviter 
arcuata, tnbo subccntinna apice subincnrva erostri, stami?aibua ex ad- 
verso medii ovarii insertis omnibua glabris, antheris contignis muticia ; 
ovario ovoideo stigmate exserto. 

I n  CHINA OCCIDENTALI ; Szechuen occident. prope Tachienlu, Pmlt n. 
471 ! 

Caulibns 20-25 cm. longia foliis caulinis 1 cm. longis his 0.7 cm. 
latis segmentis 2 mm. longis 1 mm. latis, petiolis 0'5 cm. longia ; calyce 
2'5 mm. longo hoc 2 mm. lato ; corollae tub0 8 mm. longo apice 4 5  mm. 
lato, galea 4 mm. longa, labio 7 mm. lato. 

Like the preceding species this is also closely related to P. Y&- 

cillata Linn. but differs considerably in habit, and thongh i t  has the 
calyx tuba ribbed and not reticulated just as P. verticillata has, i t  differs 
in having the calyx distinctly toothed and extremely small. The stamens 
also dif€er in being all glabrons whereas in P. verticillata the antelior 
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pair are hirsute ; the anthers though muticons as in P. verticillata nre 
contiguous and not discrete. The fruit is unknown. 

As both these species belong to one n a t m l  group i t  may be nueful 
to provide a key, modified, so as to admit of their reception, from the 
key already published by the writer (Ann. Roy. Bot. Qarden, Calcthtta, 
iii, 94), in which the relative position of these and of the previously 
known speciea is shown. 

Galea less than half the length of the lip :- 
Bracts flabellate, spike long, dense ; calyx 

small, snbglobose, not cleft, teeth small, 
entire ; anterior filaments hairy ... 

Bract8 oblong or linear, spike short ; calyx 
large ovate, teeth large :- 

Calyx not cleft, teeth crested except the 
upper ; filaments not hairy ... 

Calyx cleft, teeth all entire ; anterior 
filaments hairy ... . . . 

Gales about equal in length to the lip :- 
Calyx-tube not net-veined between the ribs :- 

Calyx cleft, hardly toothed ; anthers 
discrete, anterior filaments hairy .. . 

Calyx not cleft,, distinctly toothed ; anthers 
contipone, filaments not hairy . . . 

Calyx-tube net-veined between the ribs :- 
Calyx hardly cleft, teeth crested except 

the npper ; anterior filaments hairy .. . 
Calyx distinctly cleft, teeth entire :- 

Margin of galea even ; anterior fila- 
ments hairy ... . . . 

Margin of galea toothed ; filaments 
not hairy . . . ... 

P. lineata. 

P. likiange~rsis. 

Explanation of the Plates. 

PLATE I.. Pedicularis diffnsa Prain. 
1, Flower with bract ; 2, calyx with ovary and style; a, half of corolla show- 

;ng stamina1 insertion ; 4, stamens ; 5, cspenle ; 6 seed : 1, 2, 3 and 5 magnified + ; 
4 and 6 magnified +. 

PLATE 11. Pedicularis flaccida Prain. 
1, Flower with bract; 2, oslyx with ovary and style ; 8, half of corolla ahowing 

mtamid insertion : all magnified f .  
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Some Obse~.vatio~ls of the Electrical action of Light upon Silzvr and its 
Haloid Compounds :-By Coioltel J. WATERHOUSE, I. S. C., Assistant 
Surueyar Qenwal of Indiu. 

[Received April 20th : Read May 3rd.l 

I n  my paper on " Electro-chemical Reversals with Thio-carbamides," 
read a t  the meeting of the Society in April 18!)1, i t  was shown that 
the peculiar reversnls of the photographic image produced by the 
addition of very minute quantities of a thio-carbamide, or sulpho- 
urea, to an eikonogen developer appe~red to be connected with and 
accompat~ied by electro-chemical action, if not actually brought about 
by it. I t  was remarked also that the experiments brought forward 
pointed to the conclusion that, at any rate as regards the haloid salts 
of silver, the formation and development of the photographic image 
is to a very p e a t  extent influenced by electrical action, more so per- 
haps, than has generally been recogt~ised, although the fact of pho- 
tographic action being accompanied by electrical phenomena has been 
known sirice the earliest days of photography. I t  was suggested that 
a further investigation into the theory of photogrctphy based on electro- 
chemical laws, might be of value in throwing light upon much that  
is now obscure and uncertain as regards the formation and development 
of the invisible photographic image formed by the exposure to light 
of silver haloid compounds. 

Since that time I have given a good deal of attention to the 
subject and tried several experiments in various mays with the object 
of a-scertaining the electrical action of light, in connection with photo- 
graphy, on plates of pure silver immersed in various fluids as well aa 
on dry plates and other forms of silver haloid compounds in ordinary 
photographic use. Also on the action of electrical currents in forming 
developable compounds of silver haloids similar to thoae formed by 
light, and, further, on the electrolysis of ordinary photogmphic develo- 
pers and on tlle cnl-rents produced duri'tlg tho development of the 
photographic image. These obserrations are not yet sufficiently com- 
plete to fouttd any sound deductions upon, but I hope to complete 
them later. In the meantime, I have thougilt that a short note on 
some observations I have lately made on the electrical action of 
light upon plain silver plates in various solutions, might be of inte~est  
and form a suitable introduction to any f ~ i r t l ~ e r  notes on this subject I 
may be ablo to bring before you. It doe8 not pretend to be complete 
or exhausti\-e, and can only be considered as a contribution towards a 
systematic investigation of the question. 
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A great many observations have been made from time to time of 
the electrical influence of light on metnls immersed in water and varione 
saline solntions, and before going further, i t  seems desirable to give a 
brief summary of these observations, and more particularly of those re- 
lating to silver and its salts. 

More then half a century ago, in 1839, Edmond Becqnerel was the 
first to show that the electrical action accompanyiug the chemical 
changes brought about by the influence of light upon various substances, 
including seveml metals and the silver haloids, could be observed with 
t h u i d  of a very delicate galvanometer. He  found that this action waa 
qnite independent of any calorific radiation or heating of one electrode 
more than another, but was powerfully affected by the different rays of 
the spectrum, the greatest action being produced by the violet, indigo and 
blue rays, while with the green, yellow and red rays there was little or 
no action. Becquerel'~ observations are fully summarized in his work, 
"La LumiBre, aes causes et sea effeb," Vol. 11. To observe these effects 
he used a covered vessel divided into two parts by a thin membrane. I n  
each of the compartments he placed a plate of platinum or gold, previously 
made red-hot to remove all impurities, the plates being connected with 
the poles of a very sensitive galvanometer, and laid horizontally in the 
apparatne. Each compartment had a moveable cover. He found that 
when the two compartments contained an alkaline solution, the plate 
exposed to the solar rays took negative electricity, while the reverse 
occurred if the solution were acid. With alterable metals, such as silver 
or brass, analogous effects were obtained and the electrical effect could 
be largely increased by giving the plates a polarisation by 
plunging them in water and then placing them in connection with the 
positive pole of a battery. When two silver plates were immersed in 
water acidulated with nitric acid exposure to light of one plate only 
produced a very weak current and the exposed plate was a1 ways positive. 
If the gold or platinum plates had been thoroughly cleaned, had 
remained in strong nitri? acid and had been made red hot, the differ* 
ent parts of the spectrum were almost powerless to produce electrio 
currents. With well cleaned silver plates which had been heated 
several times the effects were also almost nil, though not quite absent, 
and from this fact i t  seemed possible that when the plates were not in 
this state the effects produced might be due to the action of light upon 
corpuscles of organio matter adhering to the plates which become 
oxidised by the action of light, the water supplying the oxygen. If 
this effect did not take place and there was no alteration in the plates 
themselves the light most produce a disturbance of the particles, but 
the former supposition seemed most probable. He  found that when 
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silver chloride, iodide or bromide, precipitated in a thin layer on sheets 
of platinnm or gold, was exposed to light as above, the exposed plate 
ww positive, and that the initial action was much stronger with the 
bromide than with the chloride ; though the intensity of the currents 
obuerved was variable and depended on the thickness of the film of bra- 
mide, moreover the electrical action waa soon exhausted. With the  
iodide the current was almost as strong as with the chloride, but did not 
remain constant so long. 

When plates of silver were employed, instead of platinnm or gold, 
as a support for the haloids, the effects noted were s t r o ~ ~ g e r  and lqpre 
regnlar, but it was fonnd that the dil-ection of the current depended 
on the thickness of the films ; with thin coatings the exposed plate 
was positive, and with thick coatings negative. This was markedly 
the case with plates of silver exposed to the v a p o m  of iodine. With 
vaponr of bromine the exposed silver plate was negative, the initial 
current, even with diffused light, was very strong, but after remaining 
exposed to light for some minutes then protected from light and again 
exposed to its influence, it was fonnd that the current was very weak. 
A film of silver chloride prepared by exposing a silver plate to the 
vaponr of chlorine gave only a very weak effect, but plates coated with 
the violet subchloride behaved very well in these trials end yielded 
for a long time results from which comparisons could be made. 

On the basis of these experiments Becqnerel invented his electro- 
chemical actinometer which was practically a voltaio element or 
cell composed of two p l ~ t e s  of very pnre silver coated nenally with 
the  violet subchloride of silver and plunged into a conducting fluid 
composed of two parts of monohydrated sulphnric acid in 100 parte 
of water. The apparatus was so arranged that all light was excluded, 
except from an adjnstable opening on one side by which one of the plates 
could be exposed to light while the other remained in darknew. 

When diffused daylight or sunshine acted upon one of the plates, 
more or less deviation of the needle was observed which remained constant 
eo long as the light remained of the same in6nsity and the surface was 
ediciently sensitive. If the light was shut off, the needle returned to zero 
or somewhat beyond it, but soon regained its original position. If the 
light remained of the same intensity and the plate was again exposed, the 
electrical effect was the'same as before, always provided that the sensi- 
bility of the plate remained the same, for which purpose the sensitive 
coating shonld be sufficiently thick. Under favourable conditions the 
sensibility of the instrument might be preserved for a whole day and 
thus several consecutive observations might be made. 

The deflectione of the needle could not, however, be considered a0 
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proportional to the intensity of the chemical adion exerted on the 
nubstance and consequently to the active luminous intensity ; they only 
shewed whether this luminons intensity was greater or less in one cir- 
cumstance or in another. 

With this instrument Becquerel observed the effect of different 
rays of the spectrum on silver iodide and violet subchloride, and found 
that in both cases the maximum of action was in the green about D 
# E ;  but while with the chloride the action decreased on both sides 
of this point, and ceased at  A and H, with the iodide that had already 
been exposed there was a second maximnm in the indigo blue about 
Q + H, and thence the action decreased to P in the ultra-violet. In 
neither case was any reversed action observed in the red rays, aa ob- 
eerved with sensitive papers, but that might be due to the fact that in 
one case the sensitive surface was in water and in the other in air. 
Becquerel hss not recorded any corresponding observations with silver 
bromide. 

About 184r0, Robert Hunt repeated Becqnerel's experiments with 
many modifications, and the results he obtained (Phil. Mag., XVI, l W ) ,  
oompletely confirmed them. More careful trials with the spectrum on 
plates of different metals made later showed that every ray of the 
spectrum produces an electrical disturbance. The rays, however, at  the 
lemt refrangible end, produce a deflection of the needle in one direction, 
whilst the most refrangible rays set np a disturbance in an opposite 

1 
direction. There are many indications of a condition analogous to 
polarity in the action of the prismatic rays. (Research on Light, p. 
295.) Hunt also remarks that " This action is only to be regarded 
as one of the evidencee of chemical disturbance, exciting electrical 
currents; yet at the same time, i t  opens the question of the identity 
of the agent producing this disturbance and electricity." 

In 1858, Grove (Phil .  Mag., XVI., (4),  p. 426.) recorded that he 
had succeeded in obtaining a deflection of the galvanometer needle by 
allowing a beam of light suddenly to impinge on a daguerreotype plate 
in a trough of water, the plate being connected with one pole of the 
galvanometer and a gridiron of silver wire in front of the plate with the 
other. In experiments with platinum plates he came to the conclu- 
sion that the action of light was always in the direction of the polarisa- 
tion cnrrent, though further experiments by Becqnerel and others have 
shown that this is not the case. 

In 1863, Pacinotti found that when pairs of plates of copper, zino, 
imn or lead were immersed in solutions of certain salts of the same 
metals, the exposed plate was always negative, but with plates of silver 
immereed in a solution of nitrate of silver the plate exposed to sunshine 
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was positive, whereas if exposed to the rays of a petroleum lamp, or of a 
heated thick iron plate it wee negative, aa were also the other metals. 
(Cimento, XVIII, p. 363.) 

In  1875, Hankel pnblished a series of observations on this subject 
( Wied. Ann., I, 1877) in which he showed that the electrical behavionr 
of the metals under the influence of light depended very much on the 
condition of their surfaces; consequently, in snch observations it is 
necessary to  consider separately each state of snrface. His observations 
were made on copper in ditEerent states, tin, braas, zinc, platinnm and 
silver. With regard to the latter, he records that when two plates of 
fairly pure silver were immersed in filtered tap water, the plate ex- 
posed to the light of white clouds was negative. When the plates 
had been left a day in the water the rays of the setting snn still gave 
a pretty strong negative impulsion. Platinum plates coated with silver 
were slightly positive with white or blne light, while red light pro- 
duced no effect. Silver plates coated with platinnm, (old platinised 
silver battery plates) which were slightly negative when coupled in  
circuit with plain platinnm, were found to be very sensitive to light, 
and the exposed plate waa positive. With coloured glasses the action 
was strongest nnder blne glaas, but waa also quite strong under yellow 
and red glasses ; gaalight also produced a pretty strong deviations 
of the galvanometer needle, and it waa fonnd tbat the action under 
dark red and blne glasses was stronger than under a light green 
which was much more transparent. 

In 1878, Professor Dewar pnblished a preliminary note on "Experi- 
ments in electric photometry," (Proc. Boy. ~ o c . ,  XXVII, 1878, p. 364) 
in  which he dealt principally with the construction of the best form of 
cell for the general investigation of the electrical actions induced by 
light on flnid substances. He found that the list of snbstances that 
may be proved to undergo chemical decomposition by light, was very 
extensive, some of the most active being the ferro- and ferri-cyanides of 
potassium and the nitropmsside of sodinm, tartrate of nraninm and a 
mixture of selenions and sulphurons wide in presence of hydrochlorio 
acid. The complete paper does not appear to have been pnblished. 

In 1876, M. Egoroff published a note ( Oomptes Rendus, Acad. Frano., 
IIXXXTI, 1876) on a differential electro-actinometer for the purpose 
of determining the absorption of the ultra-violet rays by different 
medis. The instrument consisted of two of Becqnerel's electro-wti- 
nometera placed one above the other and arranged ao that the current 
of one might be nentralised by the other. In  some preliminary observ- 
ations with iodised silver plates he fonnd that the intensity of the 
current was proportional to the width of the opening through which 
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light was admitted. It was also inversely proportional to the square 
of the distance of the source of light from the apparatus. An oil lamp 
was used. The instrument appeared to show an exact proportio~tality 
between the intensity of the light and that of the cu l~en t ,  and its 
great sensitiveness and precision would enable it to be used as a very 
delicate photometer. In  these expe~imel~ts he fonnd that the electro- 
motive force exerted by the November sun upon iodised silt er plates 
through an opening 30 mm. wide was & of a Daniel1 cell; with a 
petroleum lamp, a t  8 inches distance, it was only 0.004 Darliell. 

Dr. J. Moser afterwards, in 1887, in working on Egoroff's plan 
fonnd that the photo-electric current might be greatly increased by 
treating the chlorised, iodised or bromised silver plates with solutions 
of erythrosin, benzo-purpurin and other dyes, and i l l  sunlight he 
observed currents of a strength equal to half a volt (Edcr's Jahrbuch 
dm Photographie, F c ,  1888, p. 297.) 

A t  tho meeting of the British Association, in 1880, Professor G. M. 
Minehin gave an account of his experiments on the generation of 
electric currents by the action of light on silver plates which were 
coated with emulsions of bromide, cliloride, iodide and other salts of 
si!rer in gelatine and collodion, as well as with eosinc, fluorescine and 
r a r i o u ~  aniline dyes, the object of these experiments being the sol~~t ion 
of the problem of producing a photographic image of an object a t  a 
distance. A detailed account of these and other interesting expet iments 
on light-cells was read before the Physical Society, and published ill 
the philosophical &fagazine, for March 1891. 

He found thxt when t n o  pieces of clean silver foil attached to 
glass plates were coated mith an emulsion of chloride of silrer in 
collodion and immersed in distilled water containing a few grains of 
common salt, the plntes being contiected with the te~.rninals of a 
Thomson'8 galvanometer a t ~ d  one of then1 screened from the light, 
that on exposi~~g the nuscreened plitte there was an electric current 
prodaced, and the exposed plate was ~tegatire to the ul~exposed. The 
same effect was observed with plntes coated with emulnions of silver 
bromide in water cor~tninit~g a little potassium bromide. Vhen tlte 
plate8 were mith iodide of silver in collodion by the wet silver- 
bath method, the liquid being water co~itaiuing a little potassium 
iodide, there wns a reversal of the nature of the exposed plt~te, it being 

to the unexposed. With coloured glasses in front of the 
exposed plates it was found that the red rays produced comparatively 

feeble while those produced in the blue and violet rays were 

very p e a t ,  but the directions of the cnrreut were the same for all rays. 
This agrees with Becquerel's observations. With plates coated with 
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an emulsion of silver sulphide in  potassic snlphate, the exposed plate I 
mas pnsiliue, the direction of the currents being the same for all rays, 
the strength of the cnrrent being least for the rays passing through 

1 
the green glass. 

With plates coated with an emulsion of silver nitrate in gelatine 
in R weak solution of bnrium nitrate, the exposed plate was positive. 
The effect of the red rays was very small, and of the blue rays very 
gren t. 

I 
One of the most important points in Professor bfinchin's observa- 1 

tions is his discovery of the formation of an invisible developable 
deposit on silver plates coated with an emulsion of silver bromide, by 
the action of the electrical cnrrent from a single bichromate cell passing 
throngh the plates when immersed in water containing a little potassium 
bromide. He fonnd (1) that the plate connected with the carbon pole, 
the cathode, was without the employment of any developer visibly black- 
ened in its immersed part, (2) that no visible change took place on the I 

other plate attached to the zinc, but when the plate waa developed . I 

with an ordinary pyrogallic acid developer its immersed portion was 
also blackened. These effects were entirely due to the passage of the 
current and were strictly confined to those portions of the sensitive 
plate throngh which the current passed. 

The special bearing of these observations upon the formation and 
composition of the invisible or visible developable photographic image 
formed by the action of lightr, does not appear to have been generally 
recognised. I began laat year a series of observations on this subject 
which quite confirmed Professor Minchin's : unfortunately they were 
interrupted before completion, but I hope to resume them in due course, 
after the completion of the present series, and bring them before the 
Society on a future occasion. 

Professor Minchin also fonnd that by coating silver plates with 
eo~ine and gelatine, comparatively strong currents were obtained and 
the plates were very sensitive to variations in the light. The current 
generated by daylight in one of these eosine cells was sufficiently 
~ t r o n g  to produce the photographic action on s silver bromide plate 
without any preliminary exposure of the bromide plate to gaslight. 
He  also describes a cnrions case of inversion of the current occurring 
in  the eosine and other cells, which I have also noticed, the initial 
current being such as to make the exposed platepgitive to the other. 
This current, however, was of very short duration and was succeeded 
by a steady and much stronger normal current in the opposite direction, 
the exposed plate being rzegatice to the unexposed. On suddenly 
shutting off the light fmm the plate the instantaneous effect wae to 
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increase the existing current, the effect being merely impulsive, after 
which the cnrrent generally disappeared. This cell having been kept 
in the dark for a fortnight, i t  was fonnd that while the invorse currents 
were produced as before, the initial cnrrent on exposure wns enor- 
mously increased in magnitude and duration. I t  then disappeared 
gradually and was succeeded by a current in the reverse direction. 
When one of these plates was removed from the cell and immersed in 
water in presenco of a cloan silver plate, i t  was a t  once on exposure to 
light negative, like a silver plate coated in the ordinary way with an 
emulsion of eosine. I n  preparing these eosine-gelatine films, i t  maa fonnd 
to be an advantage to immelsse them for s few minutes in a strong 
solution of alum in order to prevent the dye from washing out of the 
film too readily. 

With silver plates coated with napthalene red and gelatine the 
effects mere not so strong aa with eosine ; the exposed plate was poeitive 
and with strong red rays there appeared to be a reversal of the sign 
of the E. M. F. 

Plates coated with iodine p e n  and exposed to sunshinegave 
cnrrenfs with an E. M. P. amounting to abont .$Zr volt. 

M. F. Griveaux, experimenting on silver plates coated with a film 
of silver iodide, plunged into solutions of iodine of different strengths, 
circulating through the cell, fonnd that the maximum value of the 
E. M. F. developed by light acting on one of the plates decreased 
rrs the  strength of the iodine solntion increased, till a certain point 
was reached a t  and above which the E. M. F. was nil. Also that this 
point was regulated by the distance of the plates from the source of 
l ight ;  the nearer the plates the higher the concentration point of the 
solntion and vice versa. The same effects were observed with silvor 
chloride and bromide. (Contptes Rendus Acad. Franc., CVII, 1888, 
p. 837.) 

I have entered somewhat fully into these previons experiments 
because very little appears to be generally known abont the subject 
and it seemed desirable to bring together the scattered observations. 

In carrying out my experiments I have used two kinds of cells, 
one horizontal and one vertical, more usually the latter. It consists 
of a glass cell in which the plates can be coupled face to face or back 
to back, one being screened from light by the other and by one or two 
interposed screens of ruby or yellow glaqs, the cell being covered all 
round except a t  an opening on one side. This glass cell is enclosed in 
a wooden box with a shutter on one side sliding in front of an open- 
ing abont 1.5" x .5", corresponding to the one in the glass cell. 111 

front of this shuttor there are grooves iu which colonred ~ ~ R H R ~ R  call 
J. 11. 3. 
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be placed in front of the opening. The upper part of the wooden 
case is open, but can be closed by a lid, through which, if necessary, 
a funnel may be passed to admit of solutions being poured into the 
cell without letting in light. The silver plates used with this cell are 
4 inches long, and 1)  inches wide, other plates, such m photographic 
sensitive dry plates or oellnloid films, being abont the same size or 
smaller. 

The other aell is a modification of the form used by Becquerel 
in his earlier experiments, and consists of a wooden trough divided 
into two compartments by a double wooden screen which allows the 
free circulation of the electrolytic fluid, while completely shutting off 
light from the unexposed compartment. Thie trough is covered with 
a lid, having two large openings fitted with hinged shutters, to the 
underside of which mirrors are attached for the purpose of re- 
flecting light at will on to one or other of the sensitive surfaces in 
the compartments below. By this arrangement the whole of the 
sensitive plate can be exposed to light, instead of only part of it, ea 
in the vertical cell, and at  the same time the perfect protection of the 
unexposed plate from strong light is better secured than i t  is in the 
vertical cell. This horizontal trough is constructed to take two plates 
3)" x 4.+" or smaller. 

In  most cases, even under favourable conditions, the light-currenta 
observed, are exceedingly weak, and therefore a very sensitive form 
of galvanometer ia necessary. The one I have need is the latest modi- 
fication of the Rouenthal micro-galvanometer made by Edelmann, in 
Munich. I t  is said t o  be the most sensitive form of galvanometer 
made, enabling currente of about a billionth of an ampere to be read 
with a resistance in the coils of only 1,000 ohms. I t  is fitted with a 
telescope by which direct readings are made off the mirror from a 
millimetre scale placed a t  one metre from it. In this position and 
without the directing magnet, using the & shunt, with a total external 
resistance of about 60,000 ohms in circuit, the deflection caused by one 
gravity-Daniel1 cell is one millimetre division of the scale. By wing 
the directing magnet the normal sensitivene~ of the instrument can 
be very greatly increased, though in most of the experimente it baa 
been found sufficiently sensitive without the magnet, and when wed, 
the increase of semitiveness has been limited to about five times the 
normal. The instrument can be set up in any position, is simple in con- 
struction and I find i t  very sensitive, convenient in use and eeey to ob- 
serve with fair precision, considering the difficulty there is in obtaining 
freedom from shake and tremor in a city like Calcutta built on a bad 
foundation of mud. In reading.the scale whioh is 50 centimetree long, 
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sub-divided into millirnetres, I have usually flxed the zero point at 30, so 
that the redings above or below it may as far ee possible show 
different signs of E. M. F., and the direction of the onrrents has been 
so arranged that a change in the position of the index to the apparent 
left from 30 to 0 shall indicate that the exposed plate ia negadiue to 
the unexposed, as copper to zinc, while a change to the apparent right, 
30 to 50, shows that it is positive, or as zino to copper. 

The colonred glaases used have been of the kinds ordinarily met 
with in the baear. A deep ruby, a brownish yellow, a medium green, 
and a dark blue, and conditions being favourable i t  hse generally bean 
possible to observe some trace of a cnrrent even with the deep ruby in 
strong sunshine. 

When observations were made with the spectroscope, whether with 
a Rowland's diffraction grating or prisms, it was found that the 
amount of light admitted through the slit for ordinary work, was qnite 
inadequate, even when the slit was open a t  its widest; and i t  was 
therefore necessary, in most awes, to use a much wider slit, or to 
dispense with its use altogether ; also to w e  the directing magnet on 
the galvanometer to increase the sensitiveness. 

In all cases snnshine hae been reflected on to tho sensitive plates 
by means of a heliostat, as i t  was not convenient to use the direct rays 
of the sun. With the flat cell there were thus two reflections, but 
m y  lose of light was amply made up by the increased surface exposed. 

88 is usual in such experiments, there were almost invariably 
more or less strong local or polarisation cnrrents generated between the 
p l a h  themselves, especially when they were freshly immersed in the 
solutions, and i t  was generally fonnd desirable to leave the cell from 12 
tu W honrs before use, so as to give time for these cnrrents to subside. 
Sometimes, however, from half an hour to an hour, or even in some cases 
a few minutea is sdEcient. It was found, too, that even if there waa 
no polarisation current a t  the commencement of an experiment, the 
action of light occasionally gave rise to fairly strong cnrrents qnite 
independent of, and sometimes opposed to, the cnrrenta produced by 
exposure to snnshine, while a t  others they were in the same direction. 
Thus it was sometimes difficult to ascertain how far the currents 
observed were due to light or to polarisation. The only test was the 
retrograde movement of the needle after shutting off the light. 

Another difficulty in making these observations may be noted, and 
that is, the apparent reversals of current which are due in many cases 
to decrease in the strength of the light, though the decrease may be 
almost imperceptible. For the same reason, if oolonred glasse~ be 
applied without 6rst completely shutting off the light after tlic platus 
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have been exposed to sunshine, there is an apparent reversal due to the 
loss of power in the light, and not to change of direction of the E. M. F. 
Bs a rule my observations with coloured gl~sses  or the spectrum have 
agreed with Becqnerel's and Minchin's that no reversal of sign is produced 
by any of the colonred rays. A t  the same time, I have found that in 
somo cages the blue rays appear to have a reversing tendency, as might 
be anticipated from their very strong reversing action on certain forms 
of sensitive photographic plates containing iodide or bromo-iodide of 
silver. This point, however, requires much more complete investigation 
with the aid of the spectroscope, and will be further considered when 
dealing with the silver haloids. During the time I have been engaged 4 

with these observations, the weather has been unnsually changeable and 
cloudy for the time of year, and hence it has been difficult to compare 
the results of observations on different days. For this reason it has 
been impossible to give more than general indications of the amount 
of deflection cansed by the action of light in the cases reoorded : e x a d  
observations would have to be made with a standard light. 

It seemed desirable to commence the observations with experimenta 
on plain silver plates in differcnt fluids. The plates used were not 
quite pure, having been reduced from various silver residues, and were 
about -974 touch. They were four inches long and one and a quarter 
inch wide, and were usually cleaned with fine emery powder, or with 
emery cloth immediately beforo and after use. It is, however, better to 
make sure of the purity and cleanliness of the surface of the plates 
for each operation by heating them red-hot and then immersing them 
in dilute snlphnric acid. AS facilities for doing this with thick plates 
were not readily available, it has been omitted in all the following 
observations. As a rule, the plates were immersed in the solutions to 
a depth of from 2 to 26 inches, care being taken to avoid moistening the 
upper nnimmersed parts by capillary action or otherwise, and so exposing 
them to irregular currents from this cause. The plates were about 
half an inch apart, being kept separated by two wooden bloch with a 
dark ruby glass plate between them. 

I. SILVEB PLATES IN  WATEB. 

Distilled Water. 
Distilled water being almost a nonconductor, the currents observed 

were naturally exceedingly weak and could only be clearly seen with 
etrong sunshine. The deflection observed without the magnet varied 
from -5 to 3 divisions of the scale, and in nearly a11 cascs the exposed 
plate was positive to the unexposed, and formed thc anodc or dissolving 
platc of thc couple. I n  somo cases tho exposed plate became more 
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sensitive after the first exposure, but after a few exposures lost all 
sensitiveness. The current being so small, i t  was not thought necessary 
to experiment with colonred glass or the spectrum. With the direct- 
ing m a p e t  placed 8s before described the deflection was increased to 
about 6.5 divisions. 

Tap Water. 
The tap water used was the filtered Hooghly water, supplied in the 

town mains. It is fairly pure and free from lime salts, but chlorides 
are present in moderately large proportion, the amount of chlorine 
varying from '5 to 1.4 parts per 100,000, and a t  the time of the 
experiments i t  would be abont 1 to 1.2 parts per 100,000. The total 
hardness varies from 3.15 to 11.5 parta and would be abont 9 parts per 
100,000 a t  the time of the experiments. In  most of the cases observed 
the exposed plate waa distinctly positive to the unexpoeed, as with 
distilled water; but in some cases it was negative, and in one or two 
instances the action was irregular. The plates were rather more sen- 
sitive than they were in distilled water, the normal deflections withont 
the directing magnet varying from 1 to 7 divisions of the scale, but 
usually they were between 2 and 4. 

I n  one case in which the plates had been in the cell for abont 38 
hours, and there was only a very slight cell-current, exposure to snn- 
shine gave a deflection of + 4.5 divisions withont the magnet, bnt with 
it the deflection in bright sunshine rose to + 20 divisions, and even in 
diffused light mas + 5 divisions. Exposing under ruby glsss gave a 
deflection of + -5; yellow glass + -7 ; green glass+l ; blue glass + .5 in 
diffused light, and + 7.5 in ennehine. Trials were also made with the 
grating spectroscope without the directing magnet, bnt the results were 
not conclusive and the unsettled weather has, so far, prevented their 
being repeated with the galvanometer in its most sensitive state. The 
plates were found very sensitive to changes in the strength of the light, 
but after repeated exposure to sunshine they seeemed to lose sensi- 
tiveness. By the action of the water a greyish deposit of ohloride 
was formed and in some cases a darkened image of the exposed part 
of the plate could be seen. It may be noted that my experience does 
not agree generally with that of Hankel, who found that, of two silver 
plates immersed in water the plate exposed to white clouds, or to the 
setting Sun, wae negative. I find, however, that on one occasion when 
fresh plates were exposed to daylight, the exposed plats mas negative, 
the deflection being abont - 1.5 divisions of the scale. On again exposing 
tho same plates to sunshine the exposed plate was positive, and remained 
eo afterwards on further exposnre. On two other occasions of expo- 
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sure to daylight, the exposed plate wae also negative. When e x p o d  
.fo sunshine the plates were almost invariably positive. I have noticed 
this dieerence with plates in other solutions. 

11. SILVEB PLATES IN DILUTE ACIDS. 

As we have seen above, Becquerel found that with plates of gold 
or platinum, immersed in acid solutions, the plate exposed to the light 
wes always positive. The same rule seems to apply to silver platee 
in most cases, but not in all. 

Dilute Sulphuric Acid. 

The action of dilute snlphuric acid upon silver plates nnder the 
influence of light seems to be rather irregular, but I find on looking 
through all the experimeuta made, that in nearly all cases the flmt 
exposed plate of each pair had a negative tendency when flrst exposed, 
though i t  might become positive by subsequent exposures and in the 
same way the second plate of the pair, which was screened during the 
first exposure, might also be positive on flrst exposure. The general 
tendency was undoubtedly positive. The irregularities may be partly 
due to the p l e d  not being quite pure. 

With silver plates immersed in distilled water acidified with about 
a drop of acid in some 60 c o  of water, the exposed plate wae generally 
poeitive when exposed to bright sunlight, the deflection without the 
directing magnet varying from 1 to 4 '5 divisions of the soale, some- 
times increasing after repeated exposures. In  one experiment, however, 
the exposed plate waa disbiuctly and uniformly negative, even after 
the position of the plates had been reversed, but subsequent exposure 
of the reversed plate made it positive. I n  another it was negative on 
first exposure and then positive. 

With a pair of plates in tap water, acidified in the same way, the 
plate exposed to sunshine waa first negative with a deflection of-3 
divisions on the scale, which increased to - 6 divisions by subsequent 
e x p u r e s .  Exposure nnder coloured glaases also gave a negative de- 
flection, amonntiug with red glass to - 1, with yellow and green glaseee 
to - 2 ; with blue glass to - 5, and exposed to sunshine again - 6, as 
before. The same plates being again exposed to sunshine later on 
were also negative a t  first, but beoame positive and much more sensi- 
tive. Under colonred glrwses the deflections were also p i t i v e  and very 
much larger than on the first expoanre of the plate. After reversal, 
so that the former unexposed plate became the exposed plate, the 
deflection was again negative, amounting to - 7 divisions, and increasing 
with the eXpOSure. These plates were very eeneitive to chat~ges in 
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light, and there was a peroeptible deposit of chloride (?) on their 
immersed surfaces. 

With plates immereed in a 1 per cent. solution of sulphurio acid in 
distilled water, i t  was found that if the plates were exposed to sunshine 
a very short time after boing immersed in the dilute acid, they were 
at first negative and fairly sensitive to light but afterwards beoame 
positive; whereae in a case when the plates were left standing for 241 
honrs to reduce the polarisation, they were positive, and much less sen- 
sitive than the plates which were negative. After a short time they 
seemed to lose all sensitiveness. 

In tap water containing the same proportion of acid, the exposed 
plates were generally positive on opening the shutter ; but the current 
quickly decreased, and with some phtea after several exposurea they 
gave a negative deflection. 

With plates immersed in distilled water containing two per cent. 
of acid the deflections were usually positive and the plates seemed to 
become lees sensitive by repeated exposure and by keeping. 

With plates immersed in dilute acid at  6 per cent., which had been 
allowed to stand for 24 honrs, and showed a very small cell-current, 
the first plate of the pair was distinctly negative when exposed, 
the deflection being -4, decreasing with expoanre to -2, but the second 
plate when exposed after reversal of the plates in the cell was positive 
with a deflection of +6. Two other pairs of plates in freshly-mixed acid 
were positive on fht  and subsequent exposures. The addition of acid 
lowered the sensitiveness of the plates considerably. 

AU the plates showed a slight grey deposit or stain on the im- 
mersed ends. but no trace of an image. 

Dilute Nitn'c Acid. 
With nitric acid the exposed plates are nearly always positive and 

the action is far more uniform than with snlphnrio acid, especially 
when an appreoiable quantity of acid, as one per cent. and over, is 
used. Becquerel also found the exposed silver plate positive in dilute 
nitric acid. 

With distilled water acidified with about 1 drop of acid in 70 co., 
the exposed plate waa positive on firat exposure, but afterwards 
became negative. The plates were not very sensitive, the deflections 
without the directing magnet varying from 1 to 3 divisions of the scale. 

With 1 per cent. of nitric acid, q. g. 1.250, in distilled water, after 
14 h o w  standing, the exposed plate was uniformly positive, and more 
sensitive than with the acidulated water, the deflections in sunshine 
being from 3-5 to 6.5 divisions, without the direcling magnet. There 
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wna a slight greyish deposit on the plates, but no image on the exposed 
part. 

With three per cent. of the same acid in distilled water, after 2 2  
honrs standing, the first plate exposed in weak sunshine Grst showed 
a negative deflection of 2 divisions, and after that n-as positive, t h e  
deflection of repeated exposures being steadily about + 5 divisions, 
without the magnet. With the directing magnet, the deflection mas 
about + 20 divisions with tile 100 ohm, or G5, shunt. 

A f b r  the oxperiment the solution was fonnd to contain silver. 

Dilute Phosphoric Acid. I 

.With dilute phosphoric acid the deflections were almost always 
positive. Plates freshly immersed in a mixture containing 1 per cent. 
of the acid, sp.g.l.750, in distilled water and exposed to sunshine, gave 
an initial deflection, withont the magnet, of + 23 divisions, but this 
quickly decreased with further exposure. After shutting off the l ight 
the cell-current was fonnd to have increased, and on again opening to 
sunshine the deflection seemed slightly negative, but the action generally 
waa irregular. Subsequent exposures with the same cells or after the  
plates had been reversed showed positive deflection and the plates were 
less sensitive than a t  h t .  

With the same acid a t  5 per cent. the deflections were uniformly 
positive. With plates exposed to sunshine after 16 h o r n ,  the deflection 
without the magnet was + 8 divisions, but, aa in the former case, it was 
less on subsequeut exposnre. The same decrease of sensitiveness after 
exposare wes noticed with t,he plates after reversal in the cell. 

Dilute Hydrochloric Acid. 

With 1 per cent. of hjdrochloricacid, sp. g. 1'150, in distilled water, 
the exposed plates have shewn themselves nniformly positive, and 
owing to the formation of a deposit of chloride they are much more 
sensitive to light, than are plates immersed in acids which do not form 

sensitive compound with the silver. The deflections with sunshine, 
without the directing magnet, were from + 6 or + 7, when the plates were 
first exposed, to + 36, when they had been kept for some honrs longer 
and then exposed. The plates were covered with a greyish deposit of 
chloride on the immersed parts, and there waa a distinct darkened 
image on the part of the plate exposed to light. Colonred glasses 
all e v e  positive deflections, the red being the smallest, and then the 
green. 

With 3 per cent. acid, after 22 honrs resting, the plates exposcd to 
sunshine were positive. The increase of acid seemed to reduce the sen- 
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sitivenese very much, the highost deflection in sunshine, without the 
directing magnet, being + 16, while d t e r  the plates had stood for 37 
hours it was only $ 11. 

There was a dark grey deposit of chloride on the immersed parts of 
the plates, which took e violet or purple colour on exposure to light, 
and gave off an odom of chlorine. 

Dilute Hydrobromic Acid. 
With dilute hydrobromic acid. containing 10 cc. of the ordinary 

p h a c e n t i c a l  dilute acid, of 10 per cent., to 100 cc. distilled water, the 
plate exposed to snnshine or diffused daylight was uniformly negative 
and extremely sensitive to light, the first deflection in bright snnshine 
being abont - 187 divisions, withont the directing magnet, decreasing 
to a steady reading of abont 14r0 divisions. Even coloured glasses 
gave fairly large deflections; red, - 13 ; yellow, - 54; green, - 64; 
blue, - 103. 

With dilute acid of double the above strength, the exposed plate 
WSB also uniformly negativo, but tlio plates did not seem so sensitive, 
the deflection in snnshine, without the magnet, being only - 82 ; but 
the readings depend very much on the strength of the light, and this 
wae variable a t  the time of observing. 

I n  both these cases the plates wero coated with a grey-greenish- 
yellow deposit of bromide, which turned dark on exposure, and formed 
a visible image of the exposed part of the plate. 

Dilute Hydriodic Acid. 
As pure hydriodic acid is somewhat tronbleaome to prepare, I 

roughly made up a eolution of it by precipitating one gramme of barium 
iodide, dissolved in water, with eulphuric mid and adding water to make 
up 100 C.C. There was, however, a oonsiderable quantity of free iodine 
present, the solution being of a light sherry colour. 

The cell containing two clean silver plates immereed in this solu- 
tion waa left standing for 15 hours. The plate exposed to snnshine 
was then found strongly negative, the deflection, withont the directing 
magnet, being - 110 divisions of the scale, afterwards going up to 
- 130 divisions. The plate was, very insensitive to weak daylight, 
the reading being o111y 12 divisions when the sun was hidden behind 
clouds. With coloured glnsses fairly large deflections were obtained, 
always in the same negative direction; red glass giving - 15 with 
daylight, and - 16 with sunlight; yellow - 16'5 with daylight,, and - 20 with sun; green - 14 with daylight, and - 19 with suti; blue - 16 with daylight, and - 80 with sun. By keeping, tho plates 

J. 11. 4 
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became ICRR sensitivc. They were covered with a strong loose deposit 
of iodide, under which the silver surface wae darkened. A faint 
image of the exposed part was visible. 

Dilute Blucial Acetic Acid. 
With plates freshly immemed in dilute glncial ncctic acid of I per 

cent., tho plate exposed to sun~hino wras positive, the defleet,ion being 
about + G 5 diviaions, witllont the magnet ; n second exposure gave a 
deflection of + 8.3 divisions. By keeping for 'a bonrs tho plates were 
less sensitive, but remained positive. I 

Plates immersed in dilute acid of 5 per cent. and kept 24 hours 5 

before exposure were less sensitive than the above, the deflection with 
sunshine being only + 3 divisions wit.hout the magnet, and they h a m e  
less sonsitivo by further exposure, but wore always positive. 

Dilute Formic Acid. 
The only other organic acid I have yet tried is formic acid, one per 

cent. in distilled water. After the cell had been standing 24 hours, ex- 
posure to sunshine gave a deflection amounting to abont 8 diviaions, the 
exposed plate being positive. The same plates after another 28 hours 
standing were found to have become v e q  inse~~sitive, tho deflection 
being only one or two divisions of the male, the cxposed plate still being 
positive. 

111. SILVER PLATES IN ALKALINE SOLUTIONS. 
Becquerel found that when platinum or gold plates were immcrsed 

in alkaline solutions, the plate exposed to light was negative. So far 
as my experience goes, this rule does not hold good with silver, the 
sign of the exposed plate being almost always positive. I have not 
tried these solutions very thoroughly, but the results obtained with 
potash and other salts used seem conclusive. 

Solution of Potaesium Hydroxide. 
With a solution of one per cent. of caustic potash in distilled water, 

tho cell having been standing 23 houm, the cell current was nil. 
Exposure to bright snnshine gave a deflection of about 9.5 divisions 

without the magnet, the exposed plate being positive. With the 
magnet the deflection w ~ s  abont + 45 divisions in sunshine, and + 9 
divisions in d~rylight. With snnshine under blno glass the deflection, 
wit11 the magnet, was + 3 1  ; under green f 9 ; yellow + 8 ; red + 
4.5. Thero was no deposit on the plates and no image of the exposed 
p a r k  
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Solution of Potm'unc Carbonate. 
With a solntion of one per cent. of anhydrous potassium carbonate, 

tho cell baring been standing for abont 14 or 15 h o u ~ ~ ,  the cell-curlent 
WRE very small, m d  the plate exposed to light, either daylight or sun- 
shine, was found to be positive, the deflectioll in the formor case being 
+ 22, and in the latter + 63'5, without the magnet. 

With tap water made alkaline with a few drops of ten per cent. 
eolotion of the carbonate in abont 60 C. C. of water, the exposed plates 
were also positive and very sensitive on first exposuro, but the current 
decreased with further action of light, and in subsequent exposures 
tho plates were less sensitive to light. They also lost sonsitivoness by 
being kept in the cell. 

Solutions of Sodium Carbo7late. 
With silver plates exposed shortly after immersion in 1 per cent. 

~olution of anhydrous sodium carbonate in distilled water, tile plate 
exposed to sunshine was positive, the deflection being abont + 5 divisions 
without the magnet. In subsequent exposures tho plates won, less 
eensitive, but remained positive. 

With a stronger solntion, a t  5 per cent., the results were similar, but 
tho plates seemed somewhat more ~ensitive. 

8olutwn of Lithium Uarbonate. 
With plates exposed shortly after immersion in a 1 per cent. solntion 

of lithium carbonate in distilled water, the plate exposed to sunshino 
was positive, the deflection being abont + 6 divisions without the 
magnct. The plates lost sensitiveness after the first exposuro as well 
as by keeping for 34 hours, but remnined positive. 

Dilute Solution of Ammonia. 
With a solntion of 4 c. c. of strong liquid ammonia in 100 c. c. dis- 

tilled water, the cell having been left standing some 14 or 15 houl.s, 
the plates were found to be exceedingly insensitive to light ; even with 
the magnet the deflections in sunshine were only abont 2 divisiohs, tho 
exposed plates being positive. 

Another pair of p l a h  immersed in a freshly-mixed solution, 
containing 2 c. c. of liqnid ammonia in 100 e. c. of water, and exposed soot1 
after immersion, we~.c also found insensitive, but not so much so a8 
the last ; the deflection ou first exposure in sunshine beiug about :3 
divisions, withont tho magnet. Tho current, however, decreased on 
further exposure, and the samc offcct was observed iu subuecjuont 
exposnrcs. Aftcr a s1101.t timc nu current was ~~crceptiblc. 

The immersed parts of t l ~ c  plates shelved no deposit. 
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P o t ~ ~ s i u m  Cyats;de. 
With e solution of potassium cyanide in distilled water, about 1 

per cent., there was a strong negative polarisation current in the cell I 
when first prepared, which took several hours to subside. When fresh- 
ly immersed the exposed plate was negative, bnt not very sensitive, 
the deflection without the magnet being only - 4 divisions for sunlight. 
By keeping the cell 24 hours the polarisation current subsided entirely, 1 
and the plate exposed to sunshine was again negative with a deflection 
of - 3.5 divisions, A slight movement of the cell, however, seemed to 1 
cause a reversal of the cnrrent with e deflection of + 6.5 divisions 
which further continued for another 6.5 divisions after the light had 

1 

been shut off. The same effect was observed on subsequent exposures, 
first the plate was negative then positive, while the polarisation cnrrent 
increased in the same direction. After a time the plate seemed to 
become quita insensitive to light. 

With the same plates reversed there was again a very large initial 
negative polarisation cnrrent. On first exposure of a plate to sunshine 
the deflection was - 14.4 divisions, without the magnet. On shutting 
off the light, the negative polarisation cnrrent was found to have very 
largely increased. On second exposure the plate was first negative and 
then positive. On shutting off the light the cnrrent continued + 2 5 
divisions in the same direction and then turned back in its original 
direction. The plates were coated with a dark grey deposit, thicker a t  
the upper part of the plates than a t  the lower. About the immersion 
line there was a yellowish-white deposit, and the plates were deeply 
corroded, but no sign of an image of the exposed part was visible. 

From the above expcriments it would appear that as a general 
rule sunlight has an oxidising or dissolving effect on silver, whether in 
wid or alkaline solutions, the exposed plates being nearly always posi- 
tive and consequently forming the anode of the voltaic couple. With 
solutions decomposed by silver and forming sensitive componnda the 
action is variable. 

IT. PLAIN SILVER PLATES DBY. 

When a comparatively large silver plate a b u t  5 x 4 inches, not 
immersed in any solution, but with i b  ends connected by silver bands to 
the terminals of the galvanometer, the directing magnet being specially 
placed so a8 to increase the normal sensitiveness about 13 times, wae 
exposed to light so that the upper half remained unexposed, it wes 
found possible to detect a slight cnrrent between the exposed snd un- 
exposed halves of tho plate ; the exposed half being positive to the 
unexposed. With an uncleaned plate that had lain in a drawer for 
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some months, the deflection in snnshino was fairly large, amounting to 
about 10 divisions, or rather more than the deflection caused by tho con- 
tact of dry zinc and copper. When, however, the same plate had been 
carefully cleaned with a solution of cyanide of potassium followed by the 
usual rubbing with emery cloth, the deflection was found to be still posi- 
tive, but much smaller, being only about 1.5 divisions on firat exposure, 
and by repeated exposure i t  was reduced to about -25 division. 

With subsequent exposures the deflection was generally in the 
same direction, but onoe, aftor fresh cleaning, i t  was negative. With 
a plate of pure silver deposited on glass, freshly polished, the first 
exposnre gave after a short interval, a fairly strong negative deflection, 
but with subsequent exposures a t  intervals the deflections have been 
sometimes negative and sometimes positive, but always very small, so 
that the observations are somewhat uncertain. Plates of almost perfect- 
ly pure silver, 999.5 touch, obtained through the kindness of the Mint 
Maeter, Lt. Col. Baird, R. E., F. R. S., gave also rather indefinite results, 
owing to the smallness of the currents, and though the deflections were 
generally positivo on first exposure of the plates, they were sometimes 
negative, or became so by prolonged exposure. The general tendency, 
howevor, appeared for the plates to be positive under the influence of 
light, and, if this is the case i t  would seem to point to some slight 
oxidising action on the surfam. At the same time, the results obtained 
with pure silver and the fact that in so many cases the deflections have 
been firat positive and then negative, appear to favour the conclusion 
that such plates are really negative. I t  was clearly asoertained that the 
currentg produced were not due to the action of heat, because with the 
plate first observed and with the purest silver plates, the action of heat 
applied at  the exposed end of the plate w a ~  to give a positive deflection, 
but with the less pure silver plates nsod in the cells and others largely 
alloyed with copper, tho heated end of the plate was always negative 
to the cool end. Tho defleotion invariably increased with the continuance 
of the heating, and was always in the same direction on repetition of it. 

The light currents, on the other hand, showed a decrease of deflec- 
tion from repeated exposures and sometimes a change of sign in a 
direction contrary to the heat currents shown by the same plates. The 
observation is rather a difficult one and requires further repetition under 
mom fsvonrable conditions of light, in order to obtain definite results. 

I have also tried the effect of solutions of alkaline haloid salts 
upon silver platee, but as this paper is already beyond the usual 
limih, it may be well to dcfor the account of these and other 
experiments on photographic plates containing tho haloid salts of silver 
to a fntnro paper. 
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[Read May 8rd.I 1 
Writing in 1885 (h of Britirh India, iv, 674) Sir Jaacph 1 

Hooker had to say of this genns :-'' I am quite unable to distinguish 
the first three species,' or to reconcile their specimens, descriptions 
and published drawings with one another." And in 1890, when enga- 
ged in arranging the Calcutta Herbarium material of the natural 
order LABIATE to which the genns belorlgs,t tho writer, after consider- 
able stndy came to the same conclusion. Since then, however, the open- 
ing  up of the hill-country to the eaut of the Irrawaday has enabled 
the Calcutta Herbarium to send native collectors into hitherto unknown 
portiona of the Shan Hills. One result haa been the communication 
of suites of specimens that have helped to clear up some of the doubtful 
points. Briefly stated, the result of a renewed stndy has been that there 
soems to be no necessity for rocognising more than two species in the 

I 
genns ; both these species are, however, very variable, and include be- I 
tween them seven more or lesu distinguishable and definable forms. 
The present paper consists of a short bibliographical review of t h e ~ e  

i 
with diagnoses of all of them, and with an account of their distribution ~ 
appended. 

The genus C O L Q U H O ~ I A  wss fonndod by Wallich in 1822,$ on 
specimens collected by himself in Nepal, in honour of his friend Sir 
Robert Colqnhonn, Bart., of the H. C.'s service. His diagnosia, 
and voluminone description of Colp7rhounia coceinea, the species then 

1 

proposed, he republished, practically unaltered, two years later,$ givillg 
a t  the same time a colonred plate which represents however, not tho 
typical plant originally described, but a variety with smaller flowers. 
I n  a note a t  the end of this second description, Wallich distinguiuhes 
by name and by a general diagnosis a second species, 0. ueetita. This, 
he says, comes from various localities in Nepal, a t  a higher elevation 
than the stations for 0. wccinea, and occurs also in Kamaon. He  says 
that 0. vestita flowers in the height of the rains, 0. coccinsa a t  thc end 
of the rains and in the cold weather ; the main distinction given, how- 
ever, is one of tomentnm ; this is described aa being in 0. wccima scaly- 
stellate, rusty, denso and friable, in 0. umtita soft, white, thick and 
seplrmble.ll The flower-spikes and flowom are admitted to be similar; 
plainly therefore the distinction is not a far-reaching one. 

Colquhounia coccinea Wall., C .  restita Wall., C. elcgans Wall. 
t J m .  As. 8oc. Bengal, lix, 2, 294. 
f Runs.  Linn. 8oc., xiii, fM8. 
5 Tent. Wor.Nap. , i ,  12 t . 6 .  
) I  Terit. Flor Nap., i, 14. 
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The LABIATE of the H. B. I. Company's Herbarium were dietii- 
bntcd by Wallich in 1829 ;* Bontham, who revised for Wallich the 
naming of this particular order, treated these two species somewhat 
differently. In C. coccinea he recognized three dist,inct form8 :-t 

(1). C. coccinea proper ; the pink-flowered plant originally des- 
&bed in Trans. Linn. Soc., and re-described in Tent. 
Flor. Nap. 

(2). VAR. /3. mnjor Benth. ; the Nepnleseplant from higher levels 
and with denser tomentnm, treated by Wallich as identical 
with the plant from Kamaon that he distinguished specifi- 
cally from 0. cocctnea. 

(3). VAR. y. pannjbra Bcnth. ; an orange-flowered plant, not 
c le~r ly  differentiated by Wallich in either of his descrip- 
tions, but f i g m d  by him in the Tentamen as typical 0. 
wccinea. 

On the other hand the name 0. mt i ta  waa strictly limited to the 
plant from Kamaon already referred to, which had been wmmnnicnted 
to Wallich by Blinkworth,: and a new species from Burma, C. alegans, 
was for the first time mentioned.§ In  the same year Bentbam in 
another place defined the genus, mentioning all three species, but 
not there distinguishing the varieties of C. cmm'nea.l( 

I n  1832 Wallich again dealt with these Co~r6hmnias, figu~ing both 
0. uestita and 0. e1egans.T He diagnosed C. vestita from 0. coccinea by 
i& Lb ovate-oblong much attenuate acnminate leaves, very densely hoary 
tornenbe below, as are the branches," adding that this character 
comprises all tho pointa in which C. veetita differs from C. eoccinea. 
From the original specimens it is evident that this figure of 0. restita 
was taken from one of Blinkworth's Kamaon specimens ; Wallich did 
not however adopt Bentham's limibtion of 0. veetita to that locality, for 
he repi-d in the species tho Nepalese plant that forms Bentham's 
0. wccinea VAR. nsajor. I n  immediate sequence come the definition and 
figure of C. elegane, the Burmese species ; of this he mentions having 
only seen one shrub ; the best distinct.ion, Wallich says, between this 
and C. wccinsa, which it much resembles, is the colonr of the flowers- 
o m g e ,  dotted with ~Timson specks, instead of red. The plant is des- 
cribed aa having leaves very softly tomentose on both surfaces, an idea 

Lith. Cot. n. 2064-f3. 
t Wall. Lith. Cat. n. 2086/1, 2086/13, 2085/7- 
$ Wall. Lith. Cat. n. 2088. 
5 Wall. Lith. Cat. n. W 4 .  
I( Bmtham, Bynopa. Labiat. in Dot. Reg., xv, sub 1202. 

Plant. As. Rar., iii, 43, tt. 207, 268. 
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by no meam conveyed by the figure, which represents a plant that, se 
Sir Joseph Hooker says,' cannot be distinguished from 0. coccinea VAU. 

paqvajzha. These two plants are however remarkably dissimilar in 
tomentnm, the hairs being stellate in VAB. parvijlora, as tbey are in all 
the other forms of 0. ~ ~ & n e a ,  but simple in 0. elegans. Be regards 
the degrea of tomentnm of C. elegans i t  is the description that is accurate, 
the figure that is misleading. 

In 18A Bentham again dealt with the gennst, and on this occasion 
atill confined 0. vestita to the Kamaon plant of Blinkworth, though in 
C. wcca'nea he now recognized only two forms :- 

(I). C. wccinsa proper, which now includes the original 
plant described by Wallich, as well as the Nepaleee portion 
of Wallich's 0. c'estita; this variety therefore now includes 
the original 0. coeoinea and Bentham's own 0. dnea 
vra. major. 

(2). VAL 8. pam@ra Benth., which is the same aa the plant 
so named in 1829. 

The Burmese 0. elegans is defined in the Wallichian sense. 
In 1898 Bentham: followed in the main his treatment of 1834, but 

as C. coccinea confined the Wallichian nnmber 2085 to VAL 

p ~ & f l ~ a  alone, although, ae we have just seen, this nnmber applies in the 
Cataloyue to every specimen of Colquhounia collected in Nepal. Under 
C. vestita also Bentham diverged somewhat from his previous treat- 
ment by admitting into the species a plant sent by Qriffith from Assam. 
This is, however, a plant that must be kept spec%cally apart from 0. 
~ t i t a  if 0. verrtita deserves to be held specifically distinct from 0. 
m ' n e a ;  while, even if 0. oeatita and 0. coccinea be conspecific, this 
b s a m  plant is still varietally distinct from both. 

In 1850 Sir William Hooker figured$ as C. wcdnea a plant raised 
a t  Kew from seed sent by Wallich from Nepal. This is the plant 
originally figured by Wallich in the Tentawn, and therefore h not 
exactly the one originally described by him there and in the Linnean 
Society's Transactione; it is not typical C.  coccinea, but is Bentham's 
a. wccinea VAR. parvijbra. 

In 1851 Schlechtendal described11 aa C. mollis a plant whose origin 
he wrte unable precisely to traco. His description is, however, so full 

Flora of British India, iv, 674. 
t Labiat. Qen. & 813 644. 
$ DC. Prodr., ii, 457. 
5 Bot. Mag., Ixxvi, t. 4614, 
11 Linnueu, viii, 681. 
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and clear 8s to leave no room for doubt that his plant is identical with 
the b s a m  one referred by Bentham to C. veatita.* 

In 1873 Houllet figured ae 0. tomentoeat what appecrra to be the 
same plant. 

In 1876 Bentham and Hooker speak of the possible existence of a 
fourth species$; i t  is not clear whether by this fonrth species be meant 
Schlechtendal's 0. m l l w ,  which is cited indirectly through a reference 
in Walpers ; or a Burmese plant collected by Mason, Parish, Anderson 
and K u n  since published ae C. tenuipwa Hook. f.5 but which in 1877 
Kml l  described as 0. elegans. K n n  v o t e  under the disadvantage of 
only knowing Wallich's plant from the-figure which Wallich gives of i t  ; 
that figure, as has already been said, is quite misleading. 

The next scconnt to,be noticed is the most important of all-that 
by Sir Joseph Hooker in the Flora of I3n'tish ~nd iu .  Here four species 
are described :- 

I. C?. coccintrn Wall. ; with Bentham's VAE. prtn&wa excluded. 
2. C.  oestita Wall.; limited, in the sense adopted by Bentham 

in 1848, to the Kamaon plant of Wallich and the Grif- 
fithian plant from Assam,T-the Nepal plant originally 
included in 0. wstita being exclnded and Schlechten- 
dnl's C. 1no2lia not being referred to ; the ident,ity of 
C. oestita as a whole with typical C. coecinea is suggested. 

3. C. elegae Wall. ; limited to the original Wallichian plant 
from the Taong Doung Mta; ita identity with 0. 
coccinea ras. prvi$%ra Benth., is snggested. 

There are two minor references to the genus by Walpere, Annoles iii, 863 
(185%) where he mentione C. coccinea ; and A n ~ l l e s  v, 689 (1858) where he gives 
&hlechkm&l's diapoain of C. mollw : this Laet reference is cited in the O e m a  
Pientarurn though the original description in L i n ~ e a  ia not. 

t Hotrllst, Rsv. Emtic. (1873) p. 131. I t  should, however, be pointed out that 
Sir Joseph Hooker does not agree with the writer's view in this respect. He 
refers Hontlet's plant to C. eocciwa (and it  may be that form of C. coccinso 
called by Bentham VAL major); Oriffith's plant is referred in the F. B. I.--as 
Bentham referred it-to C. z~estita ; C. mollis is not quoted in Sir Joeeph's article. 

$ B ~ M M  Plaatorwm, ii, 15!66. 
5 PZor. Brit. I d ,  iv., 674. This form-apparently more common than true 

C. degans--extends from Ten~serim to Yunnan. In the Calcntta Herbarium 
i t  is in evidence that at one time Knrz thought thi. distinct from the 0. elegans of 
Wallich'r desoripbion-of which he had no speaimen-and proposed naming it  C. mar- 
tabanica. Later, he deoided that it  must be the 0. elcgane, of Wallich's figure, 
which it  reeemblee, aa to tomentam, rather more c lmly  than the trne plant does. 

11 For. Fbr. Brit. Burma, ii, 278. 
(I I n  Mr. C. B. Clnrke's Herbarium this Anearn plant L dietiqukhed from the 

K m w n  C. vcstita proper, M 0. wetita VAB. rugosa C .  B. Clarke MSS. 
J. 11. 5. 
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4. C.  tenuiJEora Hook. f. ; the new species referred to above. 
Two more recent references to the genus have now to be noticed. 
Mr. Hemsley in his Index Sinensis* mentions one species ; this he 

identifies, thongh rather doubtfully, with C. cnccinea. The plant comes 
from Hupeh, South China, and the same form has more recently been 
collected in the Kya Valley, Upper Bnrma, by Genl. Gatacre. It is not 
C. coceinea, bnt is much more nearly allied to C. elegam; though a very 
distinct form, i t  is probably quite sufficiently differentiated if treated 
as a variety of the last named species. 

Sir Henry Collett and Mr. Hemsley in a paper On a Collection of 
plants from Upper Buma and the 9 h n  atat* mention two species :- 

1. 0. ekgarur Wall. ; tho true Wallichian plant, never met with 
since i t  was colleited by Wallich till it was obtained in 
1887 by Cfenl. Collett, who speaks of i t  as certainly the 
most beautiful Labiate of the Shan Hills. Like 0. 
coccinea VAR. m U i s  ((2. mollis Schlecht.) this is alwaye 
nn erect shrub;$ as regards colonr of flowera there are 
two distinct forms, one with pale salmon-colonred, the 
other with dark red corollas. 

2. 0. veatita Benth., not of Wallich; not the true Wdlichian 
plant, but Schlechtendal's C. mollis, Mr. Clarke's 0. vest& 
ta VAR. rugma. 

The generic descriptions given by Wallich, Bentham, Schlechtendal 
and Hooker are so accurate and full that nothing cxm be added to them, 
and little is necessary beyond providing brief diagnoses of the various 
forms met with in the gcnus. Of these last there are altogether seven, 
and thongh in this paper they are treated as only of varietal rsnk, it 
may well be that other writers will find it necessary to consider them 
distinct species;.indeed, aa species 8t present go in the natural order 
LABIATB, it cannot be denied that forms so very distinct as the ma1 0. 
vestita of Kamaon and as Hooker's C. tenuijtba are well entitled to the 
higher ranke. But what has to be pointed out very distinctly is that 
on those who may feel compelled to give this higher rank to these 
species of Wallich and of Hooker, i t  will be incumbent to recognise also 

Journ. Lim. SOC., xxvi, 299 (1890.) 
+ J m .  Linn. SOC., nviii ,  1-160 (1890), 
f Oenl. Collett remerke (Jwm. Linn. Soc. uviii, 8) on the diecrepency between 

thie faat and the definition by KWS (For. Plo*. Brit. Burma, ii, 278) of C. slegans se 
' a  scandent or half-scandent shrub.' Karr'r definition however doee not in the 
leaet refer to Wallich's original plant bnt to that other form collected by himself in 
Pep, named by Sir Joeeph Hooker C. tetcuiflora, which ie alwaya a &ent 
plant. 
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Schlechfendal's C. mollis, and to give specific rank to that very distinct 
new form collected in Northern Burma by Gatacre and in South China 
by Henry. 

I t  is remarkable that the character from tomentnm which has 
been mainly relied upon--and with rather unsatisfactory results-in 
diagnosing the various species, should still prove the most effective and 
reliable. It has, however, to be noted that hitherto only the degree of 
tomentnm and not its nature has been referred to, the difference between 
the simple hairs of the C. elegans series and the stellate hairs of the C. 
d n e a  wries of forms having been overlooked.* 

COLQUHOUNIA WALL. 
NIT. OED. LABZATAR 

Tribe. BTACEYDEAE. 

Tall, robust, rambling herbs with rounded branches. Leacm ovate, 
margins dentate or crenate, petioled, acute or acuminate, base cuneate, 
rarely truncate or cordate, tomentose, as are the branches, with stellate 
or simple hairs. Whorb axillary, or in dense or lax-flowered spikes 
or racemes, of pink, orauge, or scarlet, conwlorons or spotted flowers. 
Cdya distinctly 10-nerved, equally 5-toothed, throat naked. Corolla 
tube incnrved not annulate, throat inflated ; galea entire or more rarely 
notched, shorter than the almost equally 3-lobed lower-lip. Stamens 
4, ascending under the upper lip, the lower pair longer; anthers wn- 
niving in pairs, the cells divaricate, confluent. Disc equal ; style shortly 
2-fid with subeqnal lobes. Nutlets oblong, compressed, with the tip pro- 
duced ss a snbmembranous wing. 

1. COLQUHOUN~A COCCINEA Wall., ampl. 
Tomentum of stellate hairs on stems and leaves; hairs on the 

corolla many-celled, glandular a t  the tip ; wings of nutlets sub-lacini- 
ate, not longer than body of nu t ;  calyx teeth triangular. 

HIMALAYA : INDO-CBINA. 
VAE. a. typim; leaves dentate-crenate, tomentnm white, 

usually sparse, ultimately almost disappearing ; flowers 
large, pink or red. 0. coecinea Wall., Trans. Linn. Soc., 
xiii, 608 (1822) ; Tent. Flor. Nap., i., 13, $9. ezcl. (1824) ; 
Cat. n. 208511 (1829) ; Benth., Bot. Reg., xv., mb 1292 
(1829) ; Lab. Qen. & Sp. 64A (It%) : DC. Prodr., xii, 
457 (1898) ; Walp., Ann., iii, 268 (1852) : Hook. f., Flor. 

The w-ordinate difference in the nature of the glandular hairs on the corolls, 
which in aa striking, wan pointed oat to the writer by his friend Mr. Briihl, who 
kindly went over the forms after they had been aorted out. 
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Brit. Ind., iv, 674 (1885). 0. fmCc%heavA~. 8. maja Benth. ia 
Wall. Cat. n. 2085/p (1829). C.  ueufita Wall., Tent. Flor. 
Nap., i, 14, (1829), and P1. As. Rar., iii, 47 (1832), in part 
a d  excluding the Kamaon locality and thehefigure. 

NEPAL ; on Gossain Than, Wallich ! Scully ! and Sheopore, Wal- 
lich ! SIKKIM : Jongri, King's collector ! and Lachen, Hooker ! Q. Bammie I 
KEA~IA : Mairnng, Hooker and Thornson ! Mann ! 

A shrub 8-10 feet high, erect when standing alone but of sprawling 
habit and semi-scandent when growing with other speciee. In  the form 
originally issued as VAR. p. major Benth., the tomentum is white as in 
C. vecrtita, and unusually dense, while the tlowers are generally of a 
rather paler pink than in the specimens originally intended as typical, 
where the leaves are often ultimately quite glabrous from an initial 
rusty pubescence, and the flowers are dark red. Both forms have, how- 
ever, similarly shaped dentate-crenate leaves, and in both the wings 
of the nutlets are nearly as long as the body of the nut These are the 
forms to which, in spite of his figure, i t  would be necessary to restrict 
Wallich's name C. coccinea, if 0. vestita and the others are distinct species. 

YAR. 8. vestita Prain ; leaves (sometimes cordate at  the base) 
crenate, crenations large, tomentum dense, floccose, white, 
separating in patches but not disappearing completely ; 
flowers large pink. C vestita Wall., Tent. Flor. Nap., i, 14 
(18.24) in part, the K a m m  plant only ; PI. As. Rar., iii, 43, 
t. 267 (1832) as tojg. ; Wall., Cat. n. 2086 (1829) : Benth., 
Bot. Reg., xv, sub 1292 (1829) ; Lab. Gen. & Sp. 6 4  (1834) ; 
DC. Prodr., xii, 4 7  (1848) act.  the Assam plant : Hook. 
f., Flor., Brit. Ind., iv, 674 (1885) the Kamaon plant only. 

KAMAON ; Srinagar, Blinlsztrmth ! Naini Tal, Anderson ! Mnseoorie, 
King ! Kali valley, Duthie n. 3308 ! CHUMBI ; at  Tak-Chang, King's 
colkctm ! 

Like the preceding this is according to circumstances erect or semi- 
scandent. The flowers are pale red as in 0. coocineup. major, where also 
the tomentum is white. The leaves, however, (which in 0. vestita are 
crenato, none of the crenations being sharp pointed) enable ns to dis- 
tinguish easily the two forms. The gathering from Chnmbi has the 
thinner tomentnm of C. coccinea 8. major, but the leaf-mwna are 
crenate not serrate ; i t  thus serves to connect 0. coccinea with 0. vestita. 

YAE. y. pawifEora Benth.; leaves and flowers smaller than in 
the type, tomentnm rusty, flowers orange or golden yellow, 
with orange red lobes. C. m ' n e a  Wall., Tent. Flor. Nap., 
i, t. 6 (18M) thefig. only ; Hook., Bot. Mag. t. 4514 (1850). 

. - 0. mca'ria VAL partn3wa Benth. in Wall., Cat. n. 20B5/y 
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(1829) ; Lab. Gen. & Sp. 644 (1834) ; DC. Prodr., xii, 457 
( 1848). 

NEPAL ; on Sheopore, W d l i c h  ! 
Scandent; this variety is represented only by specimens collected 

by Wallich ; the leaves have larger teeth and somewhat resemble those 
of C. elegans, which is however always a shrub. I t  is quite as entitled 
to specific rank as is C.  vestita; if treated as a species it ought to be 
known as C.  pamjbra .  

VAR. 8, mollis Prain; leaves crenate, crenations very small, 
tomenturn dense, rusty, permanent ; flowers large, orange 
or red. C. ~nollis Schlecht., Linnaea, viii, 681 (1851) ; 
Walp., Ann., v, 689 (1858). 0, tommtosa Houllet, Rev. 
Hortic., (1873), 131. C. vestita Benth., DC. Prodr., xii, 457 
(1848) not of Wall., tlte A s a m  pla~rt mdy : Hook. f., Flor. 
Brit. In&, iv, 674 (1885) mchding the Kamuinzplant; .not of 
Wall. : Collett & Hemsley, Jonrn. Linn, Soc. xxviii, 116 
(1890) ; not of Wall., C. vestita VAR. rzcgosa C. B. Clarke MAS. 

SIKKIM ; Balasun, King's collctor ! B O O ~ ~ A N  ; Grifith ! MISKMI ; 
Grijith n. 4028 ( K e w  Dist.) ! KEASIA ; Mairung, Bimons ! Oldham ! Clarlie 
n. 16138 ! Shillong, Mann ! Collett ! Dingling, Clarke n. 5900 ! Cherra, 
Hooker and !l7wmson ! Clurke n. 5322 ! MANIPUR ; Kassome, Watt n. 5123 ! 
BURMA ; Shan hills a t  Pwehla, Collett ! 

An extremely distinct form, always a shrub, and easily recognised 
by its stout virgate habit and by its nutlets with very short wings. 
This might be still considered specifically distinct even if C. vestita were 
merged in C. coccinea, and if looked upon as a good species i t  ought to 
bear the name C.  mollis Schlecbt. The leaves differ from those of 
C. coccinea in being always crenate, and from those of C .  vestita in the 
small size of the crenations, and in the rusty, not white, tomentnm. 

2. COLQUHOUNIA ELEGANB Wall., emend. 

Tomentum of simple hairs on stems and serrate leaves ; hails 
on the corolla few-celled, glandular a t  the base ; wings of nutlets entire, 
acute, longer than body of nnt ; calyx teeth acnminate. 

INDO-CHINA ; S. CHINA. 
VAR. a typica ; whole plant densely, softly tomentose ; flowers 

in very derlse many-flowered axillary heads ; corolla dark-red 
or salmon-coloured, with or without crimson spots, tube 
long, throat wide. C.  elegana Wall., Cat. n. 2084 (1829) ; 
Benth., Bot. Reg., xv, sub 1292 (1829) ; Wall., PI. As. Rar., 
iii, 43, t. 268 (1832) : Benth., Lab. Gen. & Sp. 645 (1g35) ; 
DC. Prodr., xii, 457 (1848) : Hook. f. Flor. Brit. Ind., iv, 674 
(1885); Collett & Hemsley, Jonrn. Linn. Soc. xxviii, 116 
(1890). 
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MANIPUR ; Sirohifmar, Watt n. 7443 ! BURMA ; Taong Doung Mts., 
Wutlich : S11an Hills a t  Tonngye, Collett ! a t  Mone, Manders ! Fulton ! 
a t  Lwekaw, &fanciers ! Roby Mines district, frequent, Kittg's collectors ! 

A shrub, 8 to  10 feet high, and apparently never scandent; the 
flowers are sometimes red (CoUeft, King's Collectare) sometimes salmon- 
coloured with crimson spota (Wallich) sometinies ~ i f o r m l y  salmon- 
colonred (Colktf, Fulton, Matad~s). 

VAR. 8. puciJt07a Prain ; almost glabrous thronghoot, flowers 
in loose few-flowered axillary heads ; corolla red, tube very 
short, throat wide. C. co&nea Hemsl., Jonm. Linn. Soc., 
xxvi, 299 (1890) not of Wall. 

S. CHINA; Ichang, A Henry n. 3334 ! BURMA ; Kya Valley, Batacre ! 
A very distinct, always scandent form, with a mnch more slender 

habit than the preceding; the nntleta are however not distinguishable, 
and the tomentnm ie of precisely the same character, though so mnch 
slighter in degree. If this is treated a s  a distinct species, which will 
bo necessary if specific rank continues to be claimed for C. tenuiflwa, i t  
might be known as 0. puM'j7ora. 

VAB. y. h u a j b - a  Prain ; epamely hairy throughout, flowers in 
loose many-flowered long axillary racemes ; corolla red, tube 
very long, . throat narrowed. C. tenuc* Hook. f., Flor. 
Brit. Ind., iv, 674 (1885). C. ekgam Knm, For. Flor. Brit. 
Burma, ii, 278 (1877) not of Wallich. 0. martabanica Knrz 
Mss. in Herb. Calcutta. 

S. CHINA ; Ynnnan, Anderson ! BURMA ; Poneshee Andernon ! Pegu, 
Kurz ! Karenni, Manon ! T E N A ~ ~ E R I M  ; Monlmein, Parish ! 

Also a very distinct form ; in habit exactly like the l a ~ t ,  but with 
mnch longer flowers than even in the type, and with an absolutely, as 
well as relatively, narrower corolla-throat. Distinct, however, though 
the form is it is not convenient to give it specific rank, ae this would 
necessitate the recognition of C. pamiflora, 0. nw126, and (7. pauciflora as 
distinct species also. 
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5 INTBODUC~OBY SKETCH. 
The Indian Ocean is broken on the north by the Indian Peninsula 

into two roughly triangular seas. The eastern, rather the smaller, forms 
an area known vaguely aa the Bay, Qnlf, or Sea of Bengal-the first 
of these names being that most usually employed-bounded on the west 
by Ceylon and India, on the east by the Malay Isthmus (Tenasserim) 
and lndo-China, and on the north by the Gangetic Delta. The ocean- 
surface thus defined is, however, further ditEerentiated into three distinct 
hydrographical areas. 

These areae are ( a )  the BAY or BENOAL, bight limited to the west 
by the Kistna Delta, to the east by Cape Negrais and situated to the 
north of an arbitrary line-the parallel of Lat. 16' N.-beyond which 
it pwws into (b)  the SEA OF BENOAL, stretching from Coromandel 
and Ceylon, on the west, to the Andamans and Nicobars on the east. 
The Sea of Bengal opens southwards into the Indian Ocean proper, from 
which it is hydrographically rather definitely limited by the somewhat 
rapid nqward shelving of its floor from the bottom of that ocean to a 
uniform dopth of 2300 fathoms along a line roughly coincident with 
the parallel of Lat. 6 O  N. Thereafter its floor in a plain and practically 
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a level one, for it slopes so gradually northwards that, ss i t  passes into 
the Bay proper, its depth is still 144M fathoms. No such clear delimita- 
tion exists between Sea and Bay ; the plain that forms their common 4 

floor still slopes gradually upwards towards the north till, in the neigh- 
bourhood of Lat. 20' N., the edge of the shelf of the Gangetic Delta is 
reached. 

The southern edge of the floor of the Sea of Bengal may, in  spite 
of its depth of over 2000 fatl~oms, be taken as, in a sense, the margin 
also of the continent of Asia, for there is more than the rapid increase 
of slope towards the bottom of the Indian Ocean to characterhe it. T o  

4 

the west it coincides with that remarkably abrupt terrestrial elevation 
which results in the island of Ceylon, off the south-west coast of which 
island, less than 40 miles from the Basses, the cnean depth of 2300 
fathoms ia reached. To the east a precisely similar terrestrial eleva- 
tion, thongh of smaller size and much less height, is met with. Just aa 
Ceylon lies, a pear-shaped eminence, to the east of Lon. 80' E., so to the  
east of Lon. 90' E. lies the pear-shaped eminence known as Carpenter's 
Ridge,* a terrestrial mass that rises from a depth of 2300 fathoms i n  
Lat. 5' N., till in Lat. 6' N. and Lon. 90' 30' E., it ~waches a point 
which carries only 1380 fathoms. The ' thick end ' of the pear in both 
cases faces the south, and just rn the ' stalk,' in the case of Ceylon, tails 
north-westward into the Indian Peninsula, the 'stalk,' in the case of 
Carpenter's Ridge, tails north-eastward into Middle Andaman. There 
are these dif£erences between the two ; the connecting ridge between 
Ceylon and India carries nowhere more than 8 fatlioms, that between 
Carpenter's Ridge and the Andamans carries 1600 fathoms, while the 
highest point of Carpenter's Ridge is as much beneath aa the highest 
point in Ceylon is above sea-level. 

The third area (c) ia the land-locked seat ,  bounded on the west by 
the Andamans and Nicobars, on the north by the Irrawady Delta, on 
the east by Tenasserim and Kedah, and prolonged south-eastward into 
the Straits of Malacca, between Sumatra and the Malay Peninsula. 
This sea is not, as a rule, distinguished by any general name, though 

+ Alcock : h a l a  and Magazine of Natural History, eer. vi., iv., 877. 
t Cnrponter : Records of the Geological Survey of India, xr, 48, hnd proved, as 

conclusively as it is possible in the absence of actual sonndinge to prove, that this 
body of wntcr must be eeparated from the Sea of Bengal by a ridge nowhere 
doeper than 760 fathoms, the ehalloweat sonnding known between Acheen and the 
Nicobnrs, since the temperature at 1200 fathoms east of the ridge is that appropriate 
to 740 fathoms to the west of it. Since then the indication of 736 fathome aa the 
depth on the line from the Nicobm to the Andamam is 8 striking c o n h u t i o n  of 
tho justice of Carpenter's reasoning. 
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that portion of i t  close to the Irrawaday Delta is spoken of rts the Gulf 
or Bay of Martaban; i t  has, however, sometimes been spoken of as t,he 

I Gnlf of Pegn, and more recently bas received the much more appropriate 
name of the ANDUN SEA., 

Blcook: Annals and Magazine of Natural History, eer. vi., iv., 378. The 
degree of confneion in nomenclature that prevails is sufficiently exemplified in the 
varione Atlams of recent date. Keith-Johnstone's "Royal Atlas "-an excellent 
example of an English Atlas-shows, on the same sheet (India, sonthern sheet) 
in the general map, the Bay of Bengal and the Sea of Bengal limited as they are in 
the text, though the Bay is called the " Gulf " of Bengal : in the small map of the 
South-Eastern provinces placed on the aame sheet this " Gulf" is called, as is more 
~ 8 a ~ l ,  the Bay. No name is given to the Andaman Sea, though the Gulf of 
Martaban ia distinguished. In  Stieler's Hand-Atlas-an excellent example of a 
German Atlas-we find (Sheet 67, by Berghaus) the phrase " Yeerbusen von Pegu " 
wed aa the precise equivalent of Alcock's later-published but perferable name of 
"Andaman Sea;" the Gnlf of Markban of the English maps is designated, mnch 
more correctly than in English maps, " Bai von Martaban." So mnch wnfusion 
of namtw and their incidence, renders it  necessary to insist on some definite eyetem 
of nomenolatnre, with a rigid definition of the are= to which the name6 apply. 

I t  would seem therefore that German geographers are prepared to admit the 
didinctness of the Andaman Sea aa a geographical area, while to modem English 
geographers the necessity for considering the question haa apparently not occurred. 
If, however, a t  present they refuse to mooguise this as a trnly land-locked area 
deserving of a specific designation, the following paasage from a letter dated 
Calcutta, the 4th March 1796, from Major A. Kyd to Sir John Shore, then Governor- 
General, will show that even a hundred yeaas ago those who knew the area beat 
r e a l i d  its true nature. Kyd says :-The Andaman Islands, " oomprehending what 
"are called the Greet and Little Andamans, extending from N. Lat. 18'31' 
"mthward,  and lying nearly in a N. and S. direction between 9Z0 and 93OE. of 
" Greenwich, are pert of a oontinued range of islands extending from Cape Negraie 
to Aoheen Head, including the Preparia, Coooct, Car Nicobar, and the Great and 

" Little Nicobara, the whole being a chain of islands between which there ia resson 
'f to believe that there ia a continuation of sonndings, entirely dividing the eastem 
"part of the Bay of Bengal." Kyd was Superintendent of the seoond, or Port 
Qornwallis settlement in the Andamans, instituted in 1792, when the settlement; 
under Blair at Old Harbour, now Port Blair, begun in 1789, was abandoned. 

As an example of the usage. which terms the whole sea-araa between India 
and Indo-China the " Bay of Bengal," may be mentioned a paper by Hume (#tray 
Bathere, voL ii.) wherein these two itrlands, along with Preparis, the Cows, and 
of ooarse the Andamans and the Nicobars, are termed the Islands in the Bay of 
Bengal, as opposed to Ceylon, on the one hand, and the Yergui Archipelago, on the 
other. This is also the naage of the Admiralty Maps of the region, and though 
it  is certainly indefensible on hydrographical grounds, since the area to the east of 
the Andaman-Nicobar chain ful& in every partionlar-far more so than the Sea of 
Bengsl itself-the conditions laid down in the definition of a " Sea," it is prefer- 
able to the slip-shod system that distinguishes the Bay of Bengal from the Sea of 
Bengal, without dietinguiding between the 8ea of Bengal and the Andaman Sea. 
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I t  is in this last-named area that the islands of Narcandam and 
Barren lsland, which form the subject of the present paper, are situated. 
These islands the writer was, through the kindness of Col. Cadell, V. c., 
late Chief Commissioner of the Andamans, enabled to visit in March 
and April 1891, in order to investigate their Flora. Narcondam was 
examined for ten days in the end uf March ; after an interval occupied 
in visiting Little Andaman and the Nicobars,* Barren Island WM ex- 
amined from April 5th to April 8th. 

The volcanic island d Narcondam is situated in the Andaman Sea 
in Lat. 13' 26' N. and Lon. 95' 15' E., 80 miles to the east of Port Corn- 
wallis in North Andaman, 74 miles north-north-east of Barren Island, 

I 

150 miles to the south of the nearest point on the coast of Pegn, and 250 1 
miles due west of Mergui. The island rises abruptly out of dckp water, 
more especially on its esstern, western and southern sides, to a height 
of 2330 feet above sea level, and of 8000 feet from the floor of the 
Andaman sea between i t  and North Andaman to the weat, and between 
i t  and Tavoy on the east.+ 

The soundings on which the conclusion M based sre given in the 
i 

following table :- 
I 

TABLE I.$-Bounding8 in the vicinity of Narcondam. 

Prooeedinge of the Ariiatio Society of Bengal for 1801 (December), p. 1M). 
t Stieler : Hand Atlas, aheet 67 showia depths, which are quite wrong, of 

and BaOO fathoms to the 1 and 8.1. of Narcondam ; how these errore have &p 
the writer cannot h o e .  Bheet 68 of the eame Atlae p$ee the true depth. 

$ Thie Table, with the oorrenponding one for Barren Inland, ir mainly d e r i d  
from Mallet and Cupenter, Becorde of the Geological 8arvey of India, n, 46, a 
mq., with additional eonndinge from a oopy of the Sounding-Book of H. M. I. M. 
Sprvey Steomsr "Investigator," kindly lent by Dr. Alcock. 

DEPTE OP 80UNDINBB IN 
IATHOXU 

90 
75 

188 
2a4 
a s  
486 

1060 .............................,,,,,, 
248 

182 
486 
668 

'1010 

G1NEBAL DIPEOTION OF 
LINE OF BOUNDINBB. 

L. 8. B. 
P. 8. L 
=. Be P. 
1. 8. L. 
L. 8. L 
P. 8. P. 
E. 8. E. 

.................................I.. 

1. 8. m. 

8. 8. W. 
8.  8, W. 
8. 8. w. 
8. 1. W. 

DIBTANCE I N  MILE8 FBOX 
CENTEAL PEAK. 

1) 
2 
8) : 

100 ..... ...........................I... 
14 ............................................................................................................ 
I#  
29 
8 t  . 
24) 
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TABLE I.-8wndings in the vicinity of Narcondam.-(Continued.) 

I I 
GESEBAL DIRECTION OP 

LINE OF 80CNDING8. 
DISTANCE IN YILE8 FROM 

CENTRAL PEAK. 
DEPTH OF 80ENDIN08 IN 

PATKOMB. 

The island is a fairly-regular oval with the longer diameter in a 
line running north-north-east to south-south-west ; this diameter is 
two and a half miles long, the other one and a half. The regularity 
of outline is somewhat broken a t  the north-east corner by an oblong 
peninsula about three furloligs long and half a mile across ; this spit, 
which is occupied by a steep-sided twin-peaked hill, quite dwarfed 
by the central mass, is in no sense detached from the rest of the island 
but passes through two or three intervening heights into the main 
peak. This peak, situated slightly to the south and west of the centre 
of the island, is crowned by three small points of which the most 
northern is the highest. The two others, situated a quarter of a mile 
to the south and to the south-east, respectively, are a t  the seaward 
ends of two ridge8 that diverge from the highest peak, and are 
separated by the beginning of a deep gorge. The northern point, as 
already mentioned, reaches 2330 feet ; the point to the south is 2150 ft., 
that to the south.eaat 2200 feet high. The gorge that separates the 
two latter, after passing southward between them for about a quarter 
of a mile, turns south-west round the shoulder of the lower one, and 
thne partially separates the south end of the island, 88 a narrow ridge 
1200 to 1500 feet high, from the rest of the hill. I t  is, however, only 
the western end of this ridge that is free, the eastern end is connected, 
by meana of a narrow but lofty ridge, with the south-eastern part of 
the central peak. Numerous other gorges, none of them however so 
striking as that just described, farrow the hill on every side. 
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The chief interest of this c o n 6 p t i o n  resides in the misapprehen- 
sions as to the structure of the island to which i t  has given rise. 
McCelland mistook either the ravines or the ridges between them for 
streams of lava* ; Kurz has described and figured the island as a central 
volcanic cono, surrounded by an outer ring, not much over half the ele- 
vation of the central mass, and very largely broken down.+ Seen from 
K m ' s  point of view (N. W., i N., a t  a distance of 20 miles) an'oblique 
view of the month of the yawning south-western gorge is obtained, while 
the main mess hides the connection of its southern wall with the cen- 
tral peak. At the same time the peaks already mentioned aa connect- 
ing the main hill with the somewhat outlying north-eastern spit, serve 
to conceal their own connections and complete the illusion. At  this 
distance too the three hnmmocke a t  the top of the peak look very much 
like as many points on the edge of a crater. I n  a nearer view from 
the  same direction the appearance of a central cone is still well- 
 reserved, though the regularity of what seems a t  a distance the  
remains of an outer ring quite disappears.: Even close in-&ore it 
ie impossible to srty whether the three points on the peak are, or are 
not, indicative of the remains of a crater, the forest that clothes them 
disguising their true relationship. The appearance from another 
point of view (W. + S., a t  a distance of 40 miles) agrees well with 
the description by Horsbnrgh of " a  cone or pyramid with its sum- 
mit broken off."§ 

McClelland : Jour. As. Soo., Beng., vii, 77. It would depend agood deal on the 
distance from whioh the island waa seen, whether the ravines or the ridgee between 
them be what were taken for ' lava-currents! Seen from a distance of 6 mila or 
more, through e glass, the darker shadows oansed by the gorges might well enough, 
ae Ball (Records, Geol. Survey of India, vi, 89), and Mallet (Memoirs, Oeol. Survey 
of India, xx, 281) mppose, be whet led McClelland astray ; as however the drawing 
on whioh McClelland based his opinion waa taken from about a mile and a half, or 
two milee from the eaetem shore--the drawing was made by Gath-there is 
no doubt that what he took for streams of lave were the ridgee between the 
ravines: on this side of the island them are, towards the top, bare and rugged, and 
are not unlike streams of lava. After all, however, McClclland had nothing to 
mpport his idea that the island waa volcanio but its conical shape and its isolation. 

t Kurz : Report on the Vegetation of the Andaman Islands, p. 4. Kurz appears 
to have had nothing more to go upon in supposing the ieland to be volcanio than 
had McClelland; the accident of co&pration led him to go further than McCelland, 
and eeaame, not only that the island is volcanic, but that it is an inland of the name 
type ee Barren Island, in which there is an inner and an outer wne. And with the 
accounts and the appeeranoe of Barren Island in his recolleotion-Knrz dispose6 
cnrsorily of B m n  Island in the sentence immediately preceding the one referred to 
-the idea is by no meane unnatural. 

f Ball : Records of tho Oeol. Survey of India, vi, 89. 
3 Hornburgh : Indian Directory (ed. v), ii, 60. 
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Throughout the southern half of the island the coast line has been 
eaten by the sea into bare cliffs that vary in height from 50 to 800 
feet. From the appearance these present to any one circumnavigating 
the island it would seem that these, even at  the mouths of the gorges, 
and even if landing in spite of the heavy swell that usually surges 
round the island were feaeible, must be altogether inaccessible. Mnch 
of the -northern half of the island is similarly sea-worn, but the nor- 
thern cliffs are not in many cctses very high. The north-west corner of 
the island is a sharply triangular ness, with a high cliff for its nor- 
thern, and a sloping hill-side, ending in lower cliffs, for its western 
seaface. This western slope overlooks a bight half a mile wide, but of 
only a furlong's recession. This bight, open to the north-west, is divided 
into two almost equal bays by a small detached islet, between which and 
the main island stretches a rocky reef. To the south of this islet and 
reef is a somewhat indifferent anchorage, and landing from a boat is 
possible on its small shingle beach, behind which a few coco-nut trees 
grow. This beach is close to the reef and at the mouth of a rather 
narrow gorge which leads fairly directly to the main peak. 

The cliffs that form the east side of this ness overlook a much finer 
bight bounded on the east by the oblong spit elready described, more 
than half a mile across, and with a recession almoet equalling its width. 
The head of this bight further recedes into a small inviting-looking 
bay which, however, begins to shoal* about a hundred yards from the 
shore, and the strong swell that surges ronnd either cape is broken ss i t  
crosses the bay into a heavy surf which renders landing neither pleasant 
nor safe.+ This bay, which may be termed COCO Bay, is bounded by a 
level stretch of turtle-frequented sand, behind which is the only good 
example of Pandanus sea-fence on the island ; behind the sea-fence is 
s fringe of coco-nut trees ; beyond the cow-nut zone, and at  the mouth 
of one of the largest gorges in the island, is s small stretch of level 
land, due, no doubt, like the shallowness of the bay, to the deposition of 
detritus from the main hill. In this flat patch, immediately behind the 
coca-nuts and to the west side of the stream-bed, is a grove of plantains. 

Ball : Becords of the Geol. Survey of India, vi, 89. 
t Hnme : Stray Beatherq ii, 109. The landing mentioned by Ball and described 

by Hume is the only one on record at this bay. Probably, however, it ia not the only 
one that hes been effected. Though the Cocollzcts that line its margin may have been 
introduced by the sea, this cannot be said of B gmve of Plantaina that ownre. 
Landing did not seem poemble at the time of the writer'e viait, nor wag it neces- 
nary; the bay, which was visited several timoe, was reached by cutting a path 
through the jungle from Anchorage Bay. It is of c o r n  possible, though hardly 
likely, that the individuals who introduced the Plantains out such a path. 



46 D. Prain-EZora of Narcondam and Barren Island. [No. 2, 

TO the south-east of the oblong spit, and therefore on the east side 
of the island, is a third, much wider bight, three-quarters of a mile 
from cape to cape, but only receding afurlong and a half. The northern 
half of this bay, bounded by the hilly epit, is overlooked by steep hill- 
sides ending in cliffs that, though not lofty, are particularly abrupt. The 
southern half, limited by the main island-mass, has a beach of ronnded 
boulders ; behind this i a straggling sea-fence in which stands a solitary 
cow-nut tree; a narrow belt of true beach-forest lies beyond. I t  was 
with little expectation of being able to land that we put into this bay ;we 
were therefore agreeably eurprised to find that-at least at the time of 
our visit, the end of March-not only could a landing be made without 
difEcnlty, but that the bay afforded a more comfortable anchorage than 
Anchorage Bay itself. The boulder beach elopes rather gradually out- 
wards, and is of a considerable width ; probably therefore the snrf here 
is very strong during the north-east monsoon. That the sea-fence ia 
here irregular and thin ia no doubt due partly to the surf, and partly to 
the fact that it has an insecnre root-hold among the rounded stones 
that are piled behind the beach into an embankment which protech 
the forest beyond. T h i  beach-forest occupies a strip of level land that 
stretches backwards from 50 to 100 yards to the base of the main hill. 
Three gorges debouch on this level area and have filled up the interstices 
of the old beach with the soil on which the trees grow. At the mouth 
of one of these ravines there is a gap in the beach-forest occupied by a 
emall depression that in March is covered with only a coating of fine 
sun-cracked mud, but in the mine evidently forma a small lagoon ; 
t& appears to be the only spot in the island where water ever lodges. 

Though entirely volcanic in structure there is no indication at  the 
summit or elsewhere that the island has recently been active. There ia 
no crater at  the top*, snd his examination led the writer to think, not 
that all tracee of craterine shape have been obliterated by long emion, 
but that there never hm been any crater on the pesk. The 1-1 features, 
conpled with the nature of the rocks that constitute the blend,+ 

* Mallet : Memoirs of the Cfeol. Survey of India, mi, 281. 
t Ball : Records of the Geol. Survey of India, vi, 90, only mentions a bed of 

voloanic agglomerate, (of which severel crop oat round the oolrst), at Cooo Bay, where- 
in are embedded trachytio boulders. Mallet-Memoirs of the (fed. Survey of India 
mi ,  281-288-deeoribee the Narcondam lama as " compact, or very slightly veaicnlar 
gr lavaa in whioh crystals of white transluoent felspar, and black or dark-brown 

hornblonde, are disseminated through a ground-mans which is (generally light) 
( L  grey in unaltered specimens, bat pale red in those that have undergone weathering 

and in which the iron has been peroxidised." Farther on, Mallet remarks :-"The 
6' lavee of Narcondam arc oseentially hornblende andeaites, and are of a decidedly 
S r  more acid cheracter than t h w  of B t m n  Island." Thia charaoter; of acidity 
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appear to indicate that originally Narcondam may have been a volcano, 
produced, like the volcano that appeared on the Island of Camiguin 
in July 2871,* by the extrusion of viscid lava without the accompani- 
ment of crater-forming materials. In any case, the depth of the ravines 
tha t  plough the flanks of the hill on every side indicates very clearly 
how remote has been the period of the island's activity.? 

The top of the island is frequently bathed in cloud ;f during the 
ten days spent in the island in 1891, this cloud-cap seemed to envelope, 
for the greater part of the day, the last 900 feet of the peak. The appear- 
ance, however, was slightly deoeptivo ; for i t  wm noticed that the cloud 
was only condensed on the western aspect of the hill, and that tow& 
evening the peak a l w ~ y s  became clear. The nature of the vegetation 
on the peak,-the trees bearded with moss, and their bark covered with 
T~hotnunes-indicates clearly that this is a usual state of affairs. 

Save on the sea-cliffs, which are bare, and on the emtern side of 
the peak near the top, where the jungle is thin and scrubby, the whole 
island is clothed with dense forest: this conaists mainly of lofty treea, 
with but few climbers, in the beds of the various wabrconrses. On the 
intervening ridges the vegetation consists of a tangled mass of shrubby 
growth overloaded with creepers. Landing a t  Anchorage Ba? one finds 
on the shingle some planta of Ipomam biloba; immediately behind the 
shingle, and nnder the shade of about a dozen wco-nut trees, is an at- 
tempt a t  a seefence, composed of Sccevob Koenigii, Hibiacwr tiliuoeus, 
Morindo bracteata, Guetbarda speciosa, Pandanus odoratissirnus ; some 
Ijmmaa grand;Pma, Convoluulua parvi@ms, and Wedslia scandens climb 
over these. Behind these bnshes some trees of Barringtoroia specbaa, Termi- 
ualia Oatuppa, Erythrina indica, Sterculia wbiginosa, Thespesia poptrlnea, 
DPaccsna angustifolia, Ardieia hunaiLis, and I m a  brunwce71.8 represent the 
beach-forest. There is, however, but scanty room for species of either 
clsss, and a few plants of E r a u t h u m  ~ ~ o l i u m  underneath the trees 
complete the representation of this sort of vegetation in this situation. 
To t h e  south of this point are some low cliffs, covered a t  the top with a 
tangled mass of Hoya orbiculata, while a t  their base plants of P l u c k  
i n d k ,  B l r t m  glomerata, Varnonia divergm, Dmodium polycarpon, 
Cyperus pennobus, end Thysanolcena acartfera occur ; the last-named,-it 
is, by the way, the only grass that is found on the island-is the most 
plentiful and seems to be, besides Fimbristyh ferrugineo and Boerhavirr 

strongly supports the conclusion (to which Mallet also inclines) that there never 
waa a crater in Narcondam, and that the island ie of the endogenous volcanic type. 

Moseley : "Notes by a Naturalist on the 'Challenger,'" p. 409. 
t Mallet : Memoirs of the Geol. Survey of India, xxi, 28L. 
$ BaU : Becorde of the Geol. Elurvey of India, vi 89. 
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repens, about the only species that occurs on the rocky sea-cliffs. On 
the small islet in Anchorage Bay and on the mcke to the north of the  
reef that connects it with the main island, is a scrubby jnngle of H i b b  
cwr t i l i a w ,  dca& concinna, Dalbergia monosperma, Prtnnna inhp"olia, 
Qlochidion calocarpuna, Breynia rirccmnoih, Blachia atrdamanica, and 
Qelonium bifarium,-the last-named especially plentiful. 

I n  the denser interior jungle on the hill between Anchorage Bay 
and the gorge that debouches a t  Coco Bay, one is struck by the familiar 
Andaman feature of groves of gregarious Euphorbiaceous treelete form- 
ing an under-growth in a forest of lofty traes. Of this forest, P k  
nitida and Ficus B u m ~ h i i  are perhaps the chief constitnenfe ; the two 
commonest gregarious species are Actephikr e z c e ~ u n d o u b f e d l y  the 
species on the island repl9sentsd by the greatest number of individuals, 
and MaUotus andarmanicus-also, in many places, very plentiful. The 
herbaceous species found underneath these treelets are mainly two 
ferns : Acrostichum appmdiculatum, which is not very plentiful, and 
Asplenium urophyllum, which is. Among other species, found c h i d y  
on a comparatively level tract on the top of the ridge, where the  
gregarious featnre noted during the ascent from t.he east coast gives p b  
to a mixed forest, the undergrowth includes ALodsiar bengateneis, Cans 
jera Rheedei, Glywsmis p taphyl ta ,  Capparis sepiaria, Pisonia acul- 
leata, Vitw knceoluria, Leea sambuoina, M m y l o n  edub, Abrus peca- 
tontonus, M m n a  gigantea, Br4delb tomentom, h 7rbpida ; Acrostichum 
appendiculatuna is here common, while Asphiurn urophyllum is rare. 
The trees are also more mixed,and include, besides the two species of F& 
already mentioned, a Bombax, Erwglosbum edule, Dioapyroe Kurhi, (h.ozy- 
lum indicum, Artoea7pus Lawocha, Antiuris toaimria, Ficus: eomosa, and 
Anaoora decandra. Besides the two ferns mentioned, a not infrequent her- 
baceous species is a fine AmorphqLllus. Along the ravine that passes 
northward to debouch a t  C ~ C O  Bay occur the same species ; near ih 
mouth, where the ground is flat, the jnngle becomes ' scrub '-Mm'&, 
Premna, and such like shrubs, loaded with tangled w s e s  of 
vitifolia. This type of jungle takes the place of the absent beach-forest ; 
the sea-fence is however well-developed, and is of the m a 1  %layan 
type,-Pandanua, Guettarda, Ym'nda, Hibiscus tiliaceus, O&B+&& 
Bonducella, Colubrina da t ica ,  Allophylus Cobbe, Vigna lutea, Oana~& 
turgida, and such like plants. Round this bay the coca-nut zone is well 
developed ; behind it is the plantain grove already referred to. 

East Bay, visited subsequently, may be here most conveniently 
described. On the beach occur both Ipomm dentiwkta and I- 
biloba ; along with these occur Vigna lutea and Phaeeolus a&nanthw ; the 
sea-fence is represented by a few examples of Pandanus ~ d m a t * ~ ,  
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Hi&m tiliacsrw, Cappa& tenma, Oobubrina credotica and Clsrodendron 
i m .  The true beach-forest, here well developed, contains much 
Pwonia -&a, with a number of trees of the far leas common PiSonia alha; 
the other trees of the zone are Teminalia Catuppa, Calophyllum imphyL 
Em, Theapsia p p u h a ,  Uyrowrpw Jaqprinii, Iawra brunnescens, Ficus 
brut&+, Ficus cullosa, Odina Wodier, and Baruga pinnata ; the two last- 
named, though commonest in, are not confined to this zone. The single 
cow-nut tree mentioned aa occurring here haa probably grown from a 
nut drifted round from the other bay ; a t  Coco Bay, however, i t  is more 
probable, considering their association with plantains that the trees have 
been introduced intentionally.* The edges rtnd bed of the dry lagoon 
already described were covered with Tponuea Tztrpethum. 

Along the edge of the cliff overlooking the west side of Coco Brty 
eome species, not seen elsewhere, were met with : Entada scandew,  Acacia 
umcinna, a &-a (in leaf only, perhaps bwigata), a Tylophma (in 
fruit only, perhaps T. globzyera), Pcedem'a fmt ida ,  and Dioumea sativa. 
The steep hill-side overlooking the nort.hern part of Anchorage Bay ia 
covered with a scrub-jungle of P ~ m n a ,  Brynia, and snoh like shmbs, 
with a good deal of Oapparis sv'aria. All over this hill were seen 
withered leaves of the Amqhphal1us.t The hill-side overlooking the 
southern portion of Anchorage Bay is covered +ith the same dense 

Theee corn-nuts are too old and too numerous to have been intmduoed of 
recent yeam ; i t  seeme ntcange, therefore, that they have never before been men- 
tioned. The recorded vieite to Namondam are :-(1). That of Meears. Hnme and 
Ball in 1873, when a landing wae d a t e d ,  and no more ; (2). that of Messrs. Mallet 
and Hobday in 1884, when four days were spent in investigating its geology and 
topography, and an m n t ,  probably the firat, was made of the peak ; (3). the present 
rieit, when the peak was again amended. The account of their landing-plwe showe 
that it  wes at  Coco Bay that Ball and Hnme landed ; a t  no other bay in there shoal 
mtar. Ball mentions eome of the plants noticed by him at  thia place, bnt neither 
he nor Hnme have m r d e d  the exintence of cooo-nuts and plantains. Mallet ia 
equally dent ,  hie paper being rigidly conbed to the topography and geology of the 
island. Though theae are the only morded visits, there have been others paid to 
the ialend. Hnme (&ray Feathers ii, 110) mentions a visit by Col. Tytler. Again, 
Knrs (Report on the Vegetation of the Andamans, p. 13.) mentions a deputation that 
visited Barren Island in 1886, in search of pasture-grasses ; from specimens in the 
Calcutta Herbarium, however, we learn that thia deputation a few days later visited 
Namondam and the Cooo Group. In  oonneotion with the systematic list, ocmmion 
will be talren to refer to the acts of the deputation in qnestion : i t  is snfficient to 
my here that to its members is probably dne the merit of having introduced, at least 
the plantains, and perhaps also the coco-nnts. This would make it  certain that 
both epeoies were preaent a t  the time of Hnme's visit. 

t Corma and seeds of this plant were brought to the Boyel Botanic Gardens, 
Calcutta, whcre it haa eent up leaves and has flowered. 
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forest, mainly Ficus, but has for its undergrowth qnantitiee of Oayota 
mitis, with dense patches of Pollia Aclisia underneath. 

The ridges between the gorges are tolerably uniform h the nature 
of their vegetation ; Premna integrifolia extends a good way up, bimMZnckr 
bracteata is fonnd t h m g h o u t  the island and is as common a t  the top as 
it is on the coast ; Trema amboinenais, Cappark sepiaria, and Acucia con- 
cinna, ere common speciea ; not infreqnent is Oallicurpa arborea, though 
far  less common here than on Barren Island. I n  the gorges patches of 
h l a ~ r a n g a  Tanuriw, Trema amboineneis, Pipturua uelutinw, BBashmericr 
malabariea, as gregarious species, are common, and form, especially in 
the lower part of the hill, the prevalent undergrowth. The trees are 
those already enumerated, but as additional species, may be mentioned 
the following, all obtained in the gorge leading from Anchorage Bay to 
the summit of the pmk : - A w a  Rohituka, Apodytse adamanica, Hems- 
carpus heterophylla, Myristica glauca, Ficus glaberrima-the last mentioned 
a small tree, a t  about 2000 feet elevation. The climbers not previously 
noted were A m i r t a  Cocculus, frequent ; Antitazie cabcarpa, very com- 
mon ; Aristolochia Tag& ; Chuania leptostcrchya ; Trichosanthea yalmata ; 
Anodedron paniculiattcm; Diffihe'dia numnaularia.; Pothos e c a h ,  end 
9 t y c h w  acminata, a t  ebout 1200 feet elevation. The herbaceous 
species not before observed were Blumea myriocaphab, only once a t  about 
1600 feet elevation ; Anplenizum nidus, seen on trees throughout the -cent; 
Nepirodiunz h i n a n s ,  not common below 1000 feet, very frequent above 
that height ; Davallia qeluncce, here and there throughout the ascant, 
Poly@if~m irioiden, a t  abont 1800 feet elevation ; Polypodium a d w m ,  
on trees throughout the island, not common ; B y u m  wmtzcm. 

88 the summit is neared, and one passes within the aree nsnally 
moistened by the cloud-cap, the trees are covered with mom (Neckera 
-,!ma), and bear on their bark quantities of T & h m  m&;fm 
I n  other respects the jungle on the top does not differ from that lower 
down, except that, owing to the ridges being of necessity greater in pro- 
portion to the gorges than lower down the hill, there is relatively more 
of scrub jungle than one finds below. 

Few f i n g i  were obtained during the visit : doubtlees the seseon of 
the year wea nnfavonrable. No Algce were found either on the 4 s  
or washed ap on the beaches. The ocean-drifts consisted almoet entire- 
ly of fimits or seeds of species that occnr on the island ; the only excep- 
tion noted was a fruit of Hgn'tiera littoralis fonnd a t  East Bay. 

Barren Island is situated in the Andaman Sea, in Lat. 1 2 O  15' N. 
p d  Lon. 93' 50' E., 60 miles to the east of Middle h d a m a n ,  74 miles 
south-south-west of Narcondem, 80 miles north-north-east of Flat Elock 
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(a submarine peak that reaches the surface, but no more, in Lat. 11" 12' 
N. and Lon. 93" 36' E.), and 320 miles due west of Mergni. AB shown 
in the subjoined table, the island, like Narcondam, rbes abruptly out 
of deep water, especially on its eastern, western and northern sides, to 
a height of 8000 feet or moree above the floor of the Andaman Sea. 

TABLE II.-Soundings in the vicinity of B m n  Island. 

Physiographical B C C O D U ~ ~ ~  of this island have been given by Ballf 
and Mallet$ in whoee papers a p&is of previous information is also 
contained ; a brief description is therefore all that is hers necessary. 

Nearly circular in outline and about two miles in diameter, the island 
consista of a huge crater, of which the month is a mile wide and 
the rim is from three-quarters of a mile thick at the base--throughout 
its eonthern half, where i t  is from 920 to  1160feet high-to barely half- 
*mile thick-along the north where its height is from 630 to 790 
feet. The rim is further breached to below sea-level on the west side 
by a part of the original hill having been at one time blown away, the 
d t i n g  gap being about a-quarter of a mile wide. In the middle of 
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the amphitheatre that resnlts, and therefore abont q u a r t e r  of a mile 
to the north of the centre of the island, a newer perfect volcanic cone 
rises to a height of 1015 feet. At the top there is an ovoid crater, 
somewhat straighter along its northern than its sonthern edge, and 
somewhat higher on these edges than at  either extremity. The edges 
mentioned are nearly 80 feet above the bottom of the oup which ia 
itself sub-divided into two parta. The western, somewhat irregular, is 
full of loose lava fragments, and has its floor nearly 40 feet higher than 
the other, which is an almost perfect circle, abont 20 yards wide, with a 
floor of smooth soft sand. At the west end the rim of the crater in 
abont 40 feet lower than along the north and south edges, and ie thus 
very little above the floor of the minor western depression. In the 
middle of this dip the rim carries a hnge lava block, abont 20 feet long, 
1.0 ft. wide, and nearly 20 feet high.* T h i  block forms a striking 
object on the cone as seen from the landing-place. At the eastern end 
of the crater the rim dip8 even more, and is about 60 feet below the 
level of the northern and sonthern edgos, or just over 20 feet above 
the floor ; the edge is here narrower than elsewhere. In and abont the 
crater are several solfataraa with crevices whence steam escapes. 

The cone itself consists of volcanic ashes, fairly firm on the south, 
east and north sides, but loose and friable on the western fwe. The 
slope is very uniform, being abont 30' on every side. The valley be- 
tween the cones contains, at the base of the inner, two lava streams 
that have flowed to the sea through the breach in the onter ; of these 
streams the northern overlies the sonthern. There haa also been e 
third flow to the east, this does not, however, come in contaot with either 
of the others. The eea, i t  may be remarked, does not enter the breach 
in the onter cone, the breach, ria well aa the valley between the cones, 
being filled to above sea-level by the prodnote of the newer volcano. 

The seaward slope of the onter cone ie mnch steeper in the northern 
than in the sonthern part of the island, and is furrowed by many nearly 
meridional ravines, difficult of access where they enter the eea, but more 
easily traversed further up. The slope of this half of the anoient 
crater towards the newer volcano is, on the other hand, even and 
rounded, consisting for the main part of bare, loose black ash, derived from 
the inner cone. The inner slope of the sonthern half of the original 
volcano is, on the other hand, except at ita base, eteeply precipitoae ; the 
seaward slope of this half, besides being mnch more gradual than that 

+ The meaenrementa (Mallet : Memoire of the h l .  Survey of India, xxi, 267) 
are :-Length, ZZ feet ; breadth, 11 feet, height, 18 to 19 feet. The greatest height 
ia at the weat end, where it is also narrowest ; its moat atriking aapeot is to the 
apffitator on the beech at the Landing-place, to whom it looks like a hnge tooth. 
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of the northern half, shows a second anbooncentric ridge separated from 
the true rim by a gorge that debouches on the eaat side of the island. 
Gorge and ridge owe their origin, however,-like the ridge and ravine of 
the same nature, but of more impoeing proportione, that occur at the 
sonth end of Narcondam-to snbGrial denudation, not to volcanic action. 

The excentric position of the newer cone, with the lesser relative 
height, and the steeper seaward slope of the northern half of the origi- 
nal crater, seems to point to subsidence of that half. Perhaps 
the explosive eruption which effected the breach to the west may have 
had some conneetion, direct or indirect, with this snbeidence. The vol- 
cano represented by the outer cone was doubtless at one time much 
higher than i t  is now. 

At the landing-placa in the breach there is a hot spring on the 
beach ; the temperature of this spring is steadily falling, and at  the 
time of the writer's visit was 106' F.8 The spring donbtless only 
repreeenta percolation of rain water through the heated newer mate- 
rials-the inner cone and lava streams--contained within the aircuit 
of the ancient arater.? 

The anchorage in the bay a t  the breach is of the most nnoom- 
fortable description ; the safest anchorage is opposite a small bay with 
a sandy beach, a Pandanus sea-fence and a line of Coco-nut trees, on the 
south-west side of the island. Landing by boat is, however, usually 
quite easy on the beach at  the hot spring to the north of the point where 
the lava stream falls into the sea ; the surf that rolls into Anchorage 
Bay must make i t  impossible, ae a rule, to land there. 

At  Landing Bay the bonldere and stones on the beach, bathed by 
the water of the hot-spring, are covered by a species of Calothrb which 
occnrs in considerable quantities. Another, A h ,  also a Oabthkv, wae 
obtained from bare rocks in one of the gorges ; no marine Algce mere seen. 
On the beach itself, behind a small bed of drift, are some examples of 
Ijmmaa biloba; the drift contained, in addition to fruits and seeds of 
epeciea noticed in the island, fruits of Bam'ngtonia speciosa and of 
Heritiera littoralie.$ Close to the beach and to the lava flow is an ex- 
ample of Pongamk glabm ; a little further inland to the north of the 
lava is a considerable grove of Flueggia microcal;pa, with quantities of 
Mibreola okZenlandwidee, in the sendy soil beneath. Beyond this grove is 

Prain : Proceedings As. Soc., Bengal, 1891, p. 84. 
t Mallet : Memoirs of the Cfeol. Survey of Indie, xxi, 274. 
$ Bakngtonia speciosa o c m  in Narcondam, and it may poesibly a h  occur at 

mme of the bays on the south-weet and south of Bwmn Island, where the surf 
made landing impracticable. But Heritiera littoralis, the fruita of which were 001- 
lected in Narcondam also, dooe not Beem to occur h either island. 
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a thicket of Mussuenda macrophylk-the accident of its situation he8 
wnverted the species into a straggling shrub and imparted to it a very 
di~tinct facies. On the lava itself nothing grows, though further inland 
and to the south of the stream i t  is in several places partially cdvered by 
bede of Aganosma naarginata, which, rooted in the adjacent soil, and 
having no trees on which to climb, prefers sprawling over the bare black I 

lava to spreading alonp; the ground among the grass. This grass, 
I s c h u m  m u t i m ,  almost completely occnpies the plain between the 
lava flow and the inner wall of the onter cone, which is thns a p a t  
meadow in which, however, there are some patches of scrub jungle, the 
chief constifnents being Dodoma viseom, PlueggM microcarp, &lonircm 
bifarium, Phy1lunthu.s reticulatun, 1 F w  amboinensis, Dalbsrgicr tama- 
rindifolia, and stunted examples of Oalliearpa arboreu. 

The inner cone is merely s " cinder-heap," with hardly any v e p b  
tion ; a few very stunted examples of fiema amb&nensis on its southern 
face, about 650 feet up, and small shrivelled tnssocke of Kmbristylie 
fmginea  scattered unevenly over all the sides except the western, being 
the only plents preeent. The interior of the crater has more vegeta- 
tion than the whole outside of the cone ; near the crevices in the inner 
wall, and especially on the south aide where the soil is moistened by the 
condensation of escaping steam, occur Nephrolepin tuberma (also obtained 
elsewhere in the island), Oheilanthea tenuifolia (very emall and stunted 
specimens), Lycupodium m u u m  (all over the stones in the weetern, 
more shallow depreesion of the crater), Psilotum trdpuetnrm (also found 
in Java, on the crater of Qnnong Boddas Preanger, by H. 0. Forbes), 
Pholidota imbricata, Vandellia cruetacea and Oldenk& cwymbosa ; in 
the sand at  the bottom of the deeper eastern craterine depression occur 
luxuriant patches of Kmbrietylis fmqinea.  

An attempt was made to land at  Anchorage Bay; owing, however, 
to the heavy surf that rolls in this was found to be impossible. The 
beach in this bay is sandy ; behind i t  could be seen the nsnal sea-fence 
of ~ahanua ,  a species seen nowhere else on the island. Just within the 
Pandunue fence rise 13 coco-nut trees tall enough to be seen and counted. 
Judging from the analagous beaches in the Coco Qronp and Narcon- 
dam i t  may be anticipated that there are many seedlings besides. To 
verify this surmise an attempt wee made l a t h  on to cross the outer cone 
from the amphitheatre and work down to this beach. The attempt did 
not succeed ; the sea was reached at a point too far to the east and the 
attempt was not considered worth repeating.* Rowing round the island 

Those who have been engaged in similar work will nnderetsnd how difficult 
it is nuder snoh oimnmstanoes to strike the proper ridge or ravine. The reed& 
of the journey, whioh it took a day to eoaompliah, were not suIlioieutly remunerative 
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a landing-place was looked for in b y  after bay ; to no purpose, however, 
the heavy eoutll-western swell enrged on their beachee in breakers so 
huge that any attempt to land warr precluded. On the east, north, and 
north-west sides however, landings were effected; in the first aase the 
crest of the onter rim was attained a t  a point where further progrees 
was barred by its precipitous neture. By the gorge entered from the 
north it waa fonnd impoeaible even to reaah the oreat ; the north-west 
landing, after some difficult climbing, led to the edge of the outer oone 
snd permitted an easy descent into the amphitheatre. 

The inner walls of the onter oone, where too steep for treee and 
ahmbs, are densely and evenly clothed with Pogonathemm uaccharoideum, 
along with whiah are associated patuhes of Dmodiutn plycorpora, 
Onychium awratum, Pterie b i a d a ,  Nephrolepde trcberosa (fonnd slao 
within the orater), and Fimbrietylis diphylla. On one somewhat damp 
spot, where there had been recently a small landslip, were found, on 
the otberwiee bare soil, some plant8 of Pteru Iongifolia, Opknlenus 
Burmanni, Physdis minima and Vandellia orustacea (this last was also 
obtained inside the crater). On the inner northern wall of the outer 
cone, which is heaped with ashes, there is hardly more vegetation than 
on the inner cone itself, the only species that grows being the Fimbristylie 
found on the cone. At the baee of the cliff which forms the inner 
eouthern wall there is a uniform bat not very dense forest the wm- 
monest species in whichare Terminalia Oatappa (certainly the moet 
abundant tree on the island), Eugenia Jarnbolana and Oallicaqw arborea 
(both very common), Sernecarpua heterophylln, Baruga pinnata, Ixura 
cuntifolio, Ardbia hurnilis, (3rozyl1cm in~licurn, Maearanga Tanarius, T r e m  
amboinensis. Quite a feature is the exteut to which a wild vine, Vitb 
repens, prevails in this area ; among other creepers noted were Uycycba 
peltda (not seen in Namondam), Abrw precatoritw, and two Diosaoreae 
(only one apparently occurring in Narcond~m). Another noteworthy 
feature of this forest is the presence, though not in greet quantity, of 
a species of Dendrobriuna. The bare rocks in the gorges over which 
water in the rains must pour in cascades are here and there covered 
with dried-up masses of fresh-water Alga, Calotltriz tasmanica. 

The forest on the outside of the onter cone is much like that just 
described though the trees are more weather-beaten. The species pre- 
sent inside are all met with ontside also, but though T m i n a l i a  
C a t u p  ia still undoubtedly the most plentiful tree, and there are many 

oonddering the limited time at the writer'# disposal, to juatify another attempt. 
The majority of the gorges on the south side of the Island have an eastward 
tenbuoy, and are thus anlike those in the north aide which are more truly radial ; 
this &amatanoe led to the selection of a point for dement too far along the rim. 

J. 11. 8 
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examples of Ficus Rumphii and KQW nitida, with a considemble 
number of Picw cuspidifera. The two Dioswreaa are very common 
climbers; Capparis sepioria; is exoeedingly common as a climber, o r  
rather as an under-shrub, in the foreat; Bloriow superba wss seen i n  
the sea-face jungle on the east side of the island; Adiant~in lunu- 
laturn, another species not seen in  Narcondnm, is very mmmon oh  
the outside of the outer cone. On bare rocks near the sea Boerhaavi~ 
repem is plentiful, and species of the liftoral class noted a t  the points 
where landing8 were effected include Hib&cw tiliaceus, Bterculia rub& 
ginosa, Colubrina asiatica, I m a  brUnnes~dtl8, Pluchea indica, Wedelk 
scandens, Bcmvola Koenigii, Premiza i~ategrifolin, Blochidion caloearpum , 
Qelonium bifarium Terminalia Catappa, a truly littoral species, spreada 
here from base to top of the outer cone ; the same is  true of M o r i d  
bacteata, another plentiful sea-coast species. Oohon and Puncianus have 
been already mentioned as occnrring only a t  Anchorage Bay. 

The question regarding the Coco-nut t k e s  on Barren Island is some- 
what simpler than in the case of Narcondam, for they have not been deli: 
berately planted: a t  the same time i t  cannot be contended that they 
stfford an unequivocal instance of introduction by the sea. I t  is not clear 
that any one has ever landod a t  Anchorage Bay ;* i t  is certain that for 
the greater part of the year, to attempt to do so wotlld be very danger- 
dns. At  the same time when ships call tliey usually'anchor a t  this 
place, and it is not improbable that during some such visit a coco-nut 
dropping overboard has been washed ashore and germinated in the drift 
collected by the roots of the sea-fence. Man indirectly, rather than 
the sea, may thereFore be supposed to have been the introducing agent. 

Fungi were as scarce on Barren Island as in Nal-condam, and the 
only moss met with waa Bryum coronatum. 

To complete the account of these islands mention must be male of 
Flat Rock, siturrted, as haa been already mentioned, iu Lat. 11' 12' N., 
and Lon. 93' 86' E., 80 miles south-south-west of Barren Island, 50 

From the Report of the Andamanm' Committee already referred to (Prcaedingq 
Anla. 80e Bengal, 1888, p. 216), it would appeer that their experience wan quite that of 
the writer. The passage in interesting and in worth quoting verbatim :-'I The onlp 
"place whew thew seemed any chanoe, was on the south-west, where a small 
" candy beach, with a heavy surf running, was dimvered, aborw which four OM 
'I cocoa-nut tree8 m e  cwm. A boat WBB sent towade the shore and got bottom a t  W 

fathoms, but M we had not much time to w e ,  the whole of the g m d  w d d  
not be gone over,. *." The italics ere the writer's ; the ptwnage will be referred 

to again in the eystematio list of the plants wlleded. I t  is strange that t h o ~ h  
from the year 1866 onwardn these cow-nut trees have been need as the guidemark 
to the eafest anchorage on the oosat of this island, neither Hnme, Ball nor Y d e t ,  in 
their 8ooounts of the isbnd, have noted their preeenoe. 
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milea eastsouth-east of Rutland Island, and the same distance due east 
of the opening, Duncan Passage, between Rutland Island and Little 
Andaman. The rock appears above the surface, and no more ; but though 
so mnch smaller as a subdrial peak than Barren Island or Narwndam, 
as a submarine peak i t  is evidently larger than either, since its summit 
appears as s long n m w  bmk that carries from 15 to 80 fathoms of 
water ; this bank does not extend to the east or the west for more than 
two miles from the Rock, but t o w d e  the south extends a t  least 10 
miles, to the north more than 20 miles. Beyond the edge of this bank- 
the Invisible Bank of the Admiralty maps-the lead sinks at once into 
deeper water. The Bank itself has been carefully surveyed but of the 
absolute depths of the soundings just beyond we know little or nothing, 
so that though this survey is invaluable to navigators, from a hydrogra- 
phical point of view i t  leaves mnch to be desired. Meagre however a8 
its details are it shows that the soundings are deeper towards the east, 
south, and west than they we towards the north. The following TABLE 
indicates the soundings shown in the Admiralty maps :- 

TABLE 111.-Soundings in the vicinity of Flat Rock. 
- -  

Along the east sidc of the bank none of the soundings made have 
touched bottom, but they show that the edge drops into deep water 
within 5 rnile~ of a line running from south-south-west to north-north-east 

DEPTH IN FATEOmS. 

14 
25 
27 

38 
80 .....................I.............I 
16 
69 

168 

90 (no bottom.) 
600 

78 

85 
200 (no bottom.) ...... .I... 

16 
48 
200 (no bottam.) 

GENLEAL DIBECTION 01 
LINE 01 SOUNDINQ8. 

A. N. P. 
N. N. E. 
N. N. 1. 

N. 
N. ........................................ 

N. W. 
N. W. 
N. w. .................... .......... 
w 
w. 

8 . w .  , 

s. 8.  w. 
8. 8. w. 

B. E. 
8 .  E. 
8. E. 

DISTANCE I N  MILES mom 
BOCK. 

1 
10  
13 .......................................................................................................... 
6 

15 
..........................I.. 

5 
10 
15 

.......................................................................... 
10 
35 .......................................................................................................... 
84 ........................................................................................................... 
8 
16 ............................................................................................. 
a 
7 

1 a 
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through the rock; along this line the soundings show a rather sharp 
ridge with relatively shallower soundings for the whole length of 
the bank ; this line, it is hardly necessaxy to repeat, ia that on which 
both Narcondam and Barren Island also show their shallowest sonnd- 
in@, while the axes of all three islands indicated by t h k  direction f o w  
very nearly a continuous straight line. 

The nature of the bottom on this bank is only menkioned in the oaee 
of one sounding; this depth, 25 fathoms, gives, ae might be expected, 
coral: it would be intereeting to ascerthin whether the snbaerial portion, 
Flat Rook itself, is part of a raised coral reef, or a remnamt of sn origin- 
ally larger island of volcanic structure. Raised coral reefs occur in the 
Andamans to tho west, and in the  Nicobars to the south ; it may there- 
fore be anticipated that here i t  will be found that the snbaerial portion 
of the bank is weathered coral; a t  the same time i t  would be more satis- 
factory to have the question settled by a visit to the rook. Reaeoning 
from analogy, however, there is little doubt that the baais of this ooral 
bank is a sibmarine volcanic peak, and that it forms bnt one of a eerie0 
to which the others also belong. 

Our knowledge of the bottom-contour of the Andaman Sea ia not 
so satisfactory aa is that of the Sea of Bengal. English geographers 
give no attention to the point ; German geographers have mapped the 
sea somewhat hastily and from rather meagre data. Thus Berghaus 
indicates by the contour lines in a map of "Heights and Depths"+ 
that a deep gap, connecting the Sea of Bengal and the Andaman Sea, 
exists between Achin Head in Sumatra and the Nicobars. It haa how- 
ever long been known that the ridge in this channel carries only 760 
fathoms of water. In a larger map t Berghaus shows deep water ae 
overlying not only the ridge between the Nicobars and Sumatra, but 
also over that between the Andamans and Nicobars and, what is quite 
unaccountable, between Preparis and the Coco Group ; this last channel 
has long been known to carry no more than 150 fathoms. ds re@ 
that between Little Andaman and the Nicobars, Carpenter had, on 
grounds of temperature, predicted what Hoskyn has since shown to be 
true, that tho ridge under i t  could carry a t  the utmost 740 fathoms ; ib 
actual depth is 736 fathoms. I n  this map also two soundings are shorn  
in the meridian of Lon. 96' 10' E., one of them in Lat. 11° 35' N., for 

* Stieler's Hand Atlas, Sheet 8, dated 1878. 
+ Stieler's Hand Atlas, Sheet 67, dated 1881 and revised to 1884; wale 1 : 

33,600,000. Perhaps the contour line in this map means the 100 fathom line ; thh 
would explain the shading in the straits mentioned. If so, it ie too far fnrm h a ,  
end winoidea with the 1000 fathom line rather than the 100 fathom one, 
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which 2300 fathoms are indioated ; the other in Lat. 12' 30' N. gives 
U)Q7 fathoms. These soundings a p p m  to be devoid of authority ; at  
all evente they are quite wrong.* 

A more reliable map is, however, to be found in the same work.? 
This map, designed by P e h a n n  and drawn by Habenicht, is, nnfortn- 
nately for our purpose, on a smaller scale than Berghaus' map. I t  shows 
Carpenter's Ridge jutting southward into the 2000 fathom line imme- 
diately to the west of the Andamans; shows comparatively shallow 
water (between the 100 and the 1000 fathom lines), in the two channels 
between the Andamane and Sumatra, and indicates a depth of 1137 
fathoms in Lon. 96' 11' E. and in k t .  12' 24r' N.-practioally the sitaa- 
tion of Bergham' 2097 fathom mark ; this sounding indioated by Peter- 
mann has the advantage of being a real one. Going further inb  
detail however, one finds that not even Petermann's map gives any idoa 
of the true state of affairs within this sea $ For the 1000 fathom line 
ie there shewn as enclosing a long and narrow trough half way between 
the Andamane and Tenasserim ; the three peaks that have just been 
dewribed are therefore shown as springing from a slope that trends np- 
wards from the bottom of this trough to  the Andaman ridge. Instead, 
however, of indicating a line to the eastward of these peaks the 1000 
fathom line p w e s  westward between Narcandam and Barren Island to 
within 30 miles of the east ooa& of Middle Andaman, where soundinge 
of 1130 and 1159 fathoms have been obtained ; these, i t  may be remarked, 
olose inshore though they be, have proved (with the exoeption of a 
veritable sounding of 12@ fathoms 50 milea east of little Nicobar, and 
of a doubtful sonnding that gives 1260 fathoms with no bottom in Lon. 
95O 30' E, and Let. 11" 46' N.) the deepest soundings yet obtained in the 
Andaman Sea, and are more than 100 fathoms deeper than the deepest 
indicated along the line that connects Barren Island with Narcondam. 

There is no doubt that I d e n  collectively these three peaks indicate 
8 northward continuation of the line of volcanic actirity known as the 

Snnda k g e , "  which stretches up from Sambawa and Flores through 
Java and Sumatra at  least to Barren Island. Von Bnch in his work on 

In a previona paper (Journ. An. 80c. Beng. Ix. pt. 2, p. 884) the writer was 
mialed by them sounding, which he w p p d  to have eome foundation, into giving 
the depth of the Andaman Sea rs over 2,000 fathome. 

t Stieler'e Hand Atlea, Sheet 58, dated 1884; ecale 1 : 80,000,000. 
$ In oriticising these maps the writer would wiah it understood that it is from 

no demre to cavil that he pointa out their defecte; it ia only becanm they are worthy 
of criticism that refereme is made to them. Except the Admimlty mape, which 
am above reproach, no Englieh map with which the writer ie acquainted deeervea 
to be mentioned alongaide of thoee in Stieler's wort 
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volcanoes did not carry the chain beyond Barren Island, but GZriRth, 
who in paasing Naroondam recognised ite volcanic nature, wggested 
to McClelland that here might be seen a northward extension of the 
same chain. McClelland not only adopted the suggestion but sought a 
still further extension to the north, in the mud-volcanoen of Ramri and 
Chednba, off the Arracan coast ;* and other writers, such aa Daubeny, 
Scrope, Mra. Somerville and Mallett t have adopted the same view. 

Ramri and Cheduba lie to the west of a tertiary ridge that composes 
the Yomah of Arracan, which, in the latitilde of Ramri, reaches a 
height of 4,000 feet. This xwge ie continued southward info and 
beyond the Andaman group. Thns i t  passes through Diamond Island 
to the Algnada reef, beyond this, across a channel less than 60 fathoms 

,deep, to Preparb, and again across another of 150 fathoms fo the Coco 
Group, Great Andaman and Little Andaman. I t  wonld appear after 
this to pnss to the westward of the Nicobam, though ita precise relation- 
ship to that group haa not yet been made clear ; finally i t  reappears, not 
in Sumatra, but in a long line of islands-the Nias group-that stretches 
.south-eastward along the western coast of Sumatra.$ The line of 
volcanic activity to which Barren Island and Narcondam presumably 
belong, lies from Narcondam southwards to the east of this tertiary 
ridge ; if, therefore, Ramri and Cheduba belong to the same line, we 
have to believe that, after continuing for the whole length of Sumatra 
and the A n d a m  parallel to this ridge, the volcanic line at  ite nor- 
thern end, where ita activity is weaker than elsewhere, crosses the 
tertiary formations where they have become thicker and ntmnger. 
This is in itself a proposition, the trnth of which is so hard to accept, 
that when Blanfords suggests that the trne northern continuation 
of the Sunda volcanic range is to be found in the extinct Burmese 
volcano of Popah, and the extinct Ynnnan one of Han-&men-shan, we 
realise that he mnst be right, and are surprised that, after d l ,  Mallet is 
inclined, in a modified sense, to favour the earlier view.11 The volcanoes 
oE Ramri are of a different type from those of the Snnda Range; they 
belong to a series of gaa vents, all of the same general character, though 
none of them no active as the Ramri ones. The Sitrtknnd in Chittagong, 

* McClelland, Jonrn. Au. 800. Beng., vii., 77. 
t Mallet does this (Becords of the Geol. Survey of India, xi., 208) in a Merent 

eenee from the earlier writora ; they, owing to aywant of definiteneae in the accounts 
on which they relied, mistook the " gas " volcanoee of the lLrrecen Coeet for trne 
r c  g- " volcanoes. 

$ Kan; : Jonm. Au. Boc. Bong., xlv., pt. 2, 106. 
5 Manna1 of the Geology of India, iii., 726. 
11 Mallet : Memoirs of the Qeol. Survey of India, xxi.,:263. 
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end the v a r i m  hobsprings i n  thd valley of Aeeam, like those in the 
Namba Forat,* are examples of this m i m ,  which forms a continnone 
line parallel on its western side to the tertiary ridge referred to, just M 

the true votaenoes, to the line of which Barren Island, Namndam and 
P o p h  belong, are parallel to i t  on the east.? 

Whether they belong to that particular group of voluanoes knowa 
M the Snnda Range, or not, there is no doubt that Narcondam and 
Barren Island belong to the general volcanic system extending from 
the Knrilm, through Japan and the Philippines, to Malaya-a system 
of which the Snnda Range itself forms but a portion. Like the other 
members of this system, t h e e  peaks are situated, not on, but just within, 
the margin of the continental elevation forming Bastern and Sonth- 
Eaeterm Asia, wherever this rises abruptly from great ocean-depths; the 
main difference between them and most of the peaks of the system iu 
Chat, whereas the space &ween the edge of bhe continental area and 
the line of voloanic sofivity ie i n  other oases enb-a8ria1, that space is hem 
for the most part mbkmarine. This space forms, in the cme of Snmatw, 
the main body of the island-the vol~anic line being much nearer the 
eastern m a r g i ~ n d  the rocks of which i t  ia oomposed include all those 

I 
that go to form *he.ishmds of the Nicobar Group ; these rocks appear 
once more, not in the main chain of the Andama~ls, bnt in the small 
ialande to the east of South Andaman (north east of Port Blairj, known 

I aa " The Brahipelago."$ Neither in, nor oppohite, the Nicobars is there 
any trace of the complemeutary volcanic ridge; to the east of this "Archi- 
pelago," however, i t  is indicated by Plat Rock en& Barren Island. 

Not only is the volcanic line of Sumatra absent, from the Nicobars, 
but no trace bee yet been fonnd in that group of the mndatones of the 
h c a n  hills, which are prolonged into the main chain of the Andamana 
end which re-appear i a  the Nias. The iesolt, therefore, is that the 
W a n - S u m a t r a  ohain, in place of constitdting a sillgle ridge comists 

Praia : Proceeding8 Ae. 8oc. Bengd, 1887, p. 201. 
+ The ressons for thinking that the northward prolongation of the Sunda 

Bang8 has not crossed the Arrscan-Andaman ridge are, therefore :- 
1. That the volcanoes on the west side of that ridge, which are supposed to 

wntinne the Snnda line, are of a dif£erent type from the volcanoes of the Sundo 
B.n%e. 

8. That these weatern volormoea in Bamri belong to a ayetern of vents of the 
.ame type ee themselves, oh-terised by a lineer distribution p p l l e l  to the 
western bane of the Armcan-Andaman tertiary ridge. 

8. That the Sunda Range is continued northward by a eerie8 of vents of the 
m e  type thronghont, the oh-ter of linear diatribution parallel to the eaatern 
bsee of the Anwan-Andamen tezM&ry ridge being maintained unaltered. 

f Oldham : Bsoorda of the Gteol. Survey of India, xviii . ,  141. 
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of two-a western tertiary ridge most marked in the north and tailing 
& towards the south, and an eastern volcanic ridge moat marked in the 
south and dwindling into insignificance northwards. 

The question whether the line in which Narcondam, Barren Island, 
and Flat Rock are situated consists of a series of isolated peaks, or if 
these peaks are only the sub-agrial portions of a continuous ridge, remains 
to be considered. Such evidence as there is  appears to indicate that 
they are situated on a ridge : it is not, however, at  all complete. I t  h ~ s  
already been remarked that the soundings on a line passing north-north- 
east from Narcondam are relatively shallower than those on any other 
line. This haa been explained by Carpenter as perhaps indicating that 
the deltaic shelf of the Irrawady e x t e ~ ~ d s  as far out as Narcondam.' 
I t  may be anticipated that this will not be found a sufficient explana- 
tion of the phenomenon. I t  will be observed that the soundin* gradu- 
ally deepen for a spacc, of 9; miles, till the bottom carries 362 fathoms, 
and that beyond this point i t  gradually shallows till the coast of Pegn 
is reached. If Narcondam were situated on the edge of a delbshelf,  
one would expect that the sonndings would not show so great a dip within 
its margin, and would further expect that sonndings on lines carried a t  
right angles to the line under discussion would give some indication of 
s more or less level area. Yet what we do find is that before four miles 
to the east or three miles to the west of the island have been reached, 
greater depths have been obtained than the deepest sounding on the 
north-north-east line. This appears to indicate that Narcondam is not 
so much on the edge of a shelf, as a t  the end of a ridge that mus  towards 
and into the Pegu coast-line. That this ridge is overlaid by the deltaic 
mnd to within tep miles of Narcondam, and that the presence of this 
mud explains the gentle slope from its deepest point upwards to the  
Pegu coast is no doubt true ; but the steady rise dnring the last ten 
miles towards Narcondam, coupled with the more abrupt dips to the  
east and to the west, indicate the existence of a ridge. The matter is 
capable of direct demonstration : a few lines of deep-sea soundi~~gs co- 
ordinate to the line of soundings taken towards the north-north-wt, 
will disclose the true da te  of matters. I t  would also be equally easy, 
by making a line of borings dong the continuation of ita line, and a few 
co-ordinate lines across in the mud of the Irrawady delta, to demonstrate 
whether the supposed ridge pssses subterraneonsly into Burma. 

The same comparative shallowness is indicated by the line of 
soundings to the south-south-west of Barren Island, and to explain the 
fact Mallett suggests the possibility of eruptions of ash dietributed 

Carpenter : Record8 of the GCeol. Survey of India, xxi., 48. 
t Ydlet : ILecorda of the Geol. Elarvey of India, xd., 47. 
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in this particular direction by the action of cnrrente. I t  would seem 
easier, however, to explain these soundings by supposing that Banen 
Island formed the northern termination of a ridge on which Flat Rock, 
with Invisible Bank, is situated. Here, too, the matter is easily capable 
of demonstration : soundings on a line bearing from Barren Island to 
Flat Rock, with one or two transverse lines of soundings will show 
whether such a ridge exists. 

The hypothesis that in Narcondam we see a continuation of the 
Sun& line of volcanic activity is not invalidated by the depth of the 
soundings between i t  and Barren Island. We know that there is a mnch 
deeper gap than this between two members of the same chain: in the 
well-known rift between Bali and Lombok, though the islands mentioned 
are only'l5 miles apart, the narrow strait between is 2,100 fathoms 
deep.' And as a matter of fact, though the ridge is here deeper, i t  is by 
no meam absent, for a sounding on the line bearing from Narcondam 
on Barren Island gives only 1,010 fathoms, while soundings to the west 
of that line, and between the supposed ridge and the A n b a n s ,  give 
1,240, 1,159, and 1,130 fathoms. Though our knowledge of the bottom 
contour of the southern part of the Andaman Sea-the portion to the 
east of the Nicobars-is very defective, the little that we know beam 
out the hypothesis of an eastern es well as a western ridge. At s point 
50 miles east of Little Niwbar a sounding of 1,2M fathoms is recorded, 
while 30 miles fnrther east the bottom is only 1,000 fathom deep. Then 
north of Pnlo Rondo, in Lon. 95' 10' E., the depth is 990 fathoms, while 
20 miles further east it is only 930 fathoms. These soundings of 930 and 
1,000 fathoms not improbably indicate the ridge on which Flat Rock, 
B-n Island, and Narcondam are situated. The 990 and 1,284 fathom 
soundings must indicate the trough between the ridges ; for to the weat 
of the latter lies the Nicobar Group, and to the west of the former, in 
Lon. 94" 20' E., we find a depth of 975 fathoms, doubtless indicative of 
the western or Indian Ocean slope of the Nicobar-Sumatra ridge, since 
25 miles f d h e r  north, in Lon. 94' 26'E., we have a sounding of 760 
fathoms indicating the crest of that ridge. The soundings referred to 
are shown on the two maps that accompany this paper. 

There is, perhaps, some connection between the depth of the rifb 
mp-ting Narcondam from Barren Island, and the fwt that from Barren 
Island iteelf southwards the volcanoes either still are, or have till re- 
cently, been active, while those from Narcondam northwards have long 
been extinct. This has a certain bearing on another controverted point. 
Van Bnch, ss has been already stated, recognised the Sunda volcanic line 

Wellw, Island Lifc, 428 (map). 
J. 11. 9 
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ee extending to, but not beyond, Barren Island. To Blanford is due the 
merit of having upset the fanciful hypothesis of the further extension 
of the line across the Brracsn Yomah, and of having suggested ita pro- 
bably true northern continuation. More recently i t  haa been proposed* 
by Berghaus and others to sub-divide the extended Sunda. line of Blan- 
ford into a Sunda Range proper, ending at the northern limit of Sumatra, 
and a P e p  Range, containing Barren Island, Narcondam, Popah and 
Han-shuen-shan. But it is obvious that if any wb-division be neoessary, 
the one proposed by Berghaus is erroneous. A sudden deep gap in the 
line, with the further charader of activity to the south of it, and non- 
activity to the north, is a much more natural cleavage than merely a 
number of miles of intervening eea, the nature of whose bottom k un- 
known or has been misunderstood. If therefore Bergham be justified 
in differentiating a Pegn Range, i t  is clear that Barren Island must be 
excluded from it, and that we must return to Von Bnch'a view, that 
Barren Island is the most northerly member of the Sunda Range. The 
P e p  Range of very old and long extinct volcanoes beginn then at 
Narcondam, and extende at  leaat aa far as south-western Yunnan. 

The biological interest of these islands ie not so great aa the phy- 
siographicsl, because, whether the ridge here postulated exists or not, 
there is little doubt that these sub-aijrial portionu never have been con- 
nected with any of the adjacent lands. If Flat Rock haa ever been sub- 
&rial, and in a fit condition to shelter air-breathing oreaturea and 
enpport vegetation, i t  is eo no longer; how great soever may be the 
antiquity of the outer cone of Barren Island, it ia probable from its con- 
figuration, that at  one time i t  haa been the scene of a cataetrophe like 
that which in 1883 devastated Krakatau and totally destroyed ita 
animal and vegetable life. The only one that, from ita topography, haa 
evidently remained for many ages in its present condition is Narcondam. 
Already the writer hae laid before thk  society some notes on the Fauna 
of the island8 t ; i t  remaim now to be seen whether the biological facte 
indicated by their Flora are in agreement with the deductions that 
should follow from their physiographical configuration. 

All the plante found in the two islands are enumerated in the list 
that follows ; running numbers are added to the locali* so aa to show 
a t  a glance how many species occur in each. In the discussion that 
succeeds the list the peculierities of each inland are dealt with before 
their common characteristics are considered. 

Stieler : Hand Atha, sheet 8. 
t Prain: Proceeding deiat. Boo., Bengal, 1893, p. 109. 
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PLANTS COLLECTED IN NARCONDAM AND BARREN ISLAND. 

I. MENISPERMACEB. I. 

1. ATIAM~RTA COCCULUS W. & A. Narcondam (1). 
India, Indo-China, Malaya. 

2. CYCLEA PELTATA H. F. & T. Barren Island (1). 
Andamans, Nicobars, Burma, 

3. ANTITAXIS CALOCARPA Kurz. Narcondam (2), common. 
A.ndamlmn and Nicobars. 

11. CAPPARIDEA. 11. 

4. CAPPARIS BEPIABIA Linn., oar. ~ R A N D I ~ ~ O L I A  Knre. Narcondam (3) ; 
Barren Island (2) ; common. 

Andamam, Burme, Malaya; the variety does not occur in India, 
5. CAPPARIS TENERA Dalz., oar. LATIFOLIA H. f. & T. Narcondam (4). 

Andamane, Tenwerim ; the variety does not occur in India. 

In. VIOLARIEB. -. 
6. ALBODEIA BENGALENSIR Wall. Narcondam (5). 

Assam, Burma, Andamans, Nicobars. 

IV. GUTTIFERA. -. 
7. CAMPHYLLUM INOPHYLLUY Linn. Narcondam (6) ; beach-forest. 

Msscarene L&. ; S. E. Asia ; Amtralia ; Polynek. 

v. MALVACEB. nt. 
8. HIBISCUS TILIACEUB Linn. Narcondam (7) ; Barren Island (3). 

Cosmopolitan on tropical sea-shores. 
9. T~sspasIA PoPaNeA Corr. Narcondam (8). 

On tropical coasts throughout the Eastern Hemisphere. 
10. BOMBAX msIoaE Wall., uar. POLYRTEMON Prain; vw.  mu. candice 
amnata, foliolie 7-9, sessilibm a n p t e  lanceolatis, snbtm glancescenti- 
bus, staminibm plnrimis (circa 700) ; capenla 3 5  -4 poll. longa : flori- 
bus mbris. Narcondam (9); common. 

India, Indo-China, Andamans, Malaya ; this variety endemic. 
Them h a  been some oonfunion an regards the Asiatic speoies of Bombam ; the 

~ t e r ,  therefore, takes this opportunity of giving diaguoees of all of them. Hie 
e x m  for doing so in this plaae, ie that it  wee the diffloulty of l&ing thin tree 
that led to the atndy of the genus. 

B O Y ~ A C E ~  ABIATICB. 

Arbores (ordinis ? d A ~ v ~ c r ~ s r n )  grandes, saltem junioree candice armatas foliis 
digitetie ; calyoe wriaceo ; etylo eimplioi ; fraotn capealari, eegmentis 6 ; mminibns 
lam endorcarpii involnth. 

Fractne aegmentie craseiaaime ooriweig mminibw sarcinir 
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lanm propriis distincte involntis ; cortico din viridi : bubo 
staminali 1-seriali, eegmentie 6,l-S-antheria, petalin alter- 
nis ; floribne minoribas sordide Inteo-albie... Bombaa pentandrum (Eri*- 

droa anfraetuosurn). 

[In India peninwlari e t  in inwlie Andamanensibns, indi- 
gcna et sylvestria; in India boreali, in Indo-China et  
prsoeertim in Malaya late cnlta et f o m n  inqnilina.] 

Frnctns segmentis ligneis, lana endocarpii vix in aarcinis 
distinctis segregata ; cortice mox cinerasoente ; floribua 
maximis, nmpissime rnbris :- 

Tnbo staminali 6-eeriali, mrie interiori eegmentis 6, 
2-antheris, petalie alternk, cum sene alteraetamini- 
bus simplicibns, 1-antheria, 10 per paria petalis 
oppoeitis fescem centralem stylnm amplectentem 
formante; ceteris in phalangibua 2-cmralibns 6, 
petalis oppositis diepositis, etaminibne phalanginm 
singolarum wb-18, omnibus binis I-antheris ; folio- 
lie longine petiolnlatis, laminis aonminato-candatis 
wbtne viridibne ; stylo longibrachiato ; o a p d a  
velntina .................................................. Bornbaa malabaticum, 

[In India peninsnlari et boreali, in China anetrali e t  Indo- 
China, in archipelagine Malayana, inanlie Philippinemi- 
bas et Australia boreali-onentali freqnene.] 

Tnbo staminali mnltieeriali, staminibne omnibua binis 
1-antheris, serie interiori (fornan onm eerie altera 
tantnm epeciei prrecedentir comparande) etamini- 
bua U) petalis oppomtie annnlnm stylnm amplecten- 
tem formante 3 ceteria in phalangibns 2-oraralibns 
5, petalie oppositis diepositii ataminibns phalanginm 
sinanlaram nnmerosia : foliolie breve petiolntatia - 
vel sessilibns, laminis acntis ; stylo brevibrachiato ; 

[In India peninanlaxi midentali ; in Indo-China et in 
Malaya.] 

Bornbaa p ta%drum and B. d a b a t i m  are wonderfully uniform in the n-br 
and errangement of the elementa of their a t a m i d  whorl ; B. i n s i g n e ,  while equally 
uniform BB regards the arrangement, varies considerably aa regards the umber  
of stemens in ita p h h g e e .  The wbjoined key shows the -hing featnres 
and relative position of the most important of theee wsietiea. 

Tnbo staminali ovario plus dnplo longiore 
foliolie snbseseilibne late lanoeolatie, 
wbtns viridibne glabris ; floribas dbia ; 
(capwle ignota) ............... ,............... Bombam M g n e ,  SUB.-sp. a- (B. 

anceps Pierre). B. molabariei par. 
dbiPora Wall. [Cat. n. 184018 et  
1840/4] vel ad hanc wb-epeciem, 
vel ad B. insignia g e n d  -. 
albam referenda eat. 
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Tnbo ataminali ovario vix longiore .......... Bombaw insigne, SOB.-BP genttil~a. 

Staminibae phalangium c m l i b n s  
atrinqne cirm 20 :- 

Staminibna phalanginm singalarum 
inter-crnrslibns ciroa 30, capsnla 
(nnina ignota), 10-12-pollicari c 

Foliolis enbsessilibns late lanceo- 
latis vel obovato-mncronatie, 
snbtna glaucescentibns ; flori- ........................ bna mbrie var. typica (B. insigwWal1. ; B. fee- 

tivum Wall. [Cat. 18411). 

Foliolir wbaeseilibna late lanceo- 
latis, enbtns viridibns gla- ............. brie ; floribm albie wr. alba (Falmalio malabaka 

Hort. Bogor., naquuquam Schott). 
[Java, cnlte ; forean Bnrma (vide mpra B. aneey).]  

Foliolie breve petiolnlatis an- 
gnete lanceolatis, anbtns 
glanceecentib~ ; floribne rn- 
bria ................................. var. andamanica 

[Andamans ; ins. Corns]. 

Boliolie breve petiolnlatis an- 
p s t e  lanceolatis, wbtns 

ab antore neglecto ; capenle 
ignota) ............................. ws. cambodMs  (B. cambodienee 

Pierre. 
[Cambodia.] 

Seaminibns phalanginm eingalernm 
intemmlibns circa 60, capenla 
10-12-pollicari, foliolis wbeeeeili- 
bus late lanceoleti, floribns m-  

...................................... bria var. Wightii. 
[India; in prov. Kanara, AnamaUai, Malabor.] 

Btaminibna phalanginm singnlarum 
intercruralibns circa 90 ; capwla 
34pollicari tantnm ; foliolis 
aeeeilibas angnste lanoeolatis, enb- 
tna glancewentibas; floribne ru- 
bris ....................................... var. polystemon. 

L N ~ n a e m . 1  
Btaminibue phalanginm cruralibns ntrin- 

qne 10; pbalenginm singolarum in- 
tercrnralibns circa 30 ; capenla 10-12- 
pollicari ; foliolis breve petioldatie 
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lanceoletis wbtw viridibaa glsbrie, 
floribns viridesoentibns .................... VW. l a + u W .  

I 
[Pemk ; prov. Larut : foreen 0 t h  in amhipelegine &layam 1 

spud Priman]. I 

I t  will be noted that the writer is unable to perpetuate the generio rank 
(Biodendton) emigned by DeCandolle to the Linnean Bombao pentad- When 
the differenoes in the stamina1 oolumne of the three 'apeoies' here remgnioed 
are reduced to the mmpleet poeeible terme, we o b e  that in B. p e n t a n d m  this 
whorl oomists of bat one element, the i t e m  of which are elternate with the pet& ; 1 
that in B. insigne, like*, there ie but one element, the items of which are opposite 
the petals ; that in B. malabaricum, on the other hand, both theae elements wow. 

1 
Either, therefore, Bombam malabarieum and Bornbaa ~ ~ i g n a  typify two genera M 1 
distinct from each other ae Eriodendron is from either; or, ae ie here p ropo~~3,  all 
three ere congeneric. In another place the writer hop- to show thst he is right 
in thinking, with Sohumarm, that Pachira does not deeerve to be removed generi- 
a l l y  from Bombaa ; that he ie jnatified in further reduoing Chwisia to E r i a l e n d r g  
and therefore eleo to Bomb- j end ia entitled to believe, with Willdenow, that the 
charactern which eeparate Adonoonk from Bombaa are too trivial to be generic. 

On the other hand, i t  wil l  be noted that the material of tome of the forrrm 
included in B. irrcrigw is not yet oomplete, nnd i t  will be readily anderetood that 
writern who reoogniee ae dietinot the ' g e n m  ' referred to in the preoeding paragraph, 
wil l  be still more apt to treat epecifidy mpamble the &one f o r m ~  of B. i d g n s  
here dehed. No work on Indien Botany hitherto pnbliahed no* B. i d g ~  cu, 

Indian ; the tree, when mentioned, is eteted ta o m  only in Indo-China 

vr. STERCULIACEA. IV. 

11. STEBCULIA BUBIONIOBA Vent., Var. QLABBESCENB w. Narcondam 
(10) ; Barren  Is land (4). 

A n d a m m e  and Nicobar coseh,  general ; the variety only. - . H B B I T ~  LZTTORALIE Drysnd. Narcondam, frui ts  on beach, E. 
Bay ; Barren bland, fruits on beach at Landing-place Cove : not found 
growing in either bland. 

YII. TILIACEA. -. 
12. QEEWIA LXYIQATA Vshl. Narcondam (11) ; in leaf only. 

Africa ; India, Burma, Malaya ; Anstralie. 

nn. RUTACEB. -. 
13. G L Y C O ~ M ~  PINTUHYLLA COIT. Narcondam (12). 

India, Indo-China, Malays. 

IX. BURSERACEB. v. 

1 4  GABUGA PIIINATA Elorb. Narcondam (13) ; Barren Island (5) ; in 
both islands common. 

India, Burma, Malaya. 
-, O ~ u u m r  EUPHPLLUX Kurz. Narcondam P 

The leavea of thia H e r  mar in Herb. Oalontts, and are given ae from 
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Narcondam, on the authority of the Andaman Deputetion of 1666, by whom the 
specimen was collectad; the writer did not nee the tree in 1801. Ae the depa- 
tation visited the Coco Qronp (where the speoiee doee owur) ae well ae Nar- 
condam, and as there are many other errors of lwality on the tiokete of their 
collection, the epeoies, though here mentioned, in not formally included in the lint. 

X. MELIACEB. -. 
15. AMOOBA ROHITUKA W. & A. Narcondam (14). 

India, Burma, Malaya, 
16. AMOORA DECANDBA Hiern. Narcondam (15). 

Cenfrrrl and Eastern Himalaya ; Malaya. 
-. 0-A YOLUcCEV8IE Lamk. Narconcbm ; seeds on beach, E. Bay. 

xr. OLBCINEB. -. 
17. CANSJERA RHEBDEI Gtmel. Narcondam (16). 

India, Burma, Malaya ; N. Australia ; S. China, 
18. APODYTE~ ANDAMANICA Kurz. Narcondam (17). 

Andamans. 

=I. RHAMNEB. VI. 

19. COLDBEINA ASIATICA Brogn. Narcondam (18) ; Barren Island (6). 
Africa ; India and Ceylon ; Bnrma, Malaya ; N. Australia. 

20. QOUANIA L E P T O S T A C ~ A  Brogn. Narcondam (19), very plentiful. 
India, Bnrma, Malaya. 

XIII. AMPELIDEB. vlr. 
21. VITIS BEPENB W. & A. Barren Island (7), very common; 

India, Burma, Malaya. 
22. VITIS CAENOSA Wall. Narcondam (2O), common. 

India, Bnrma, Malaya. 
23. VITIS LANCEOLARIA Roxb. Narcondam (21). 

India, Indo-China, Malaya. 
24. LEEA SAMBUCINA Willd. Narcondam (22) ; Barren Island (8). 

India, Bnrma, Malaya. 

xlv. SAPINDACEB. VIII. 

25. Eruoo~ossn~ EDULE B1. Naroondam (23),common; Barronlsland (9). 
India, Burma, Malaya ; N. Australia. 

46. ALLOPEYLUS COBBE B1. Narcondam (24), at Coco Bay. 
India, Bnrma, Malaya. 

27. DODONIA VIS00SA Linn. Barren bland (lo), common in the valley 
rjonth of the lava. 

Cosmopolitan in the tropics. 
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xv. ANACARDIACEA. IX. 

28. ODINA WODIER Roxb. Narcondam (25), very common. 
India, Indo-China. 

29. SEMECABPU~ HETEROPHYLLA B1. Narcondam (26); B m n  Island (11). 
Indo-China, Andamens, Malaya. 

30. DESMODIUM POLYCAEPON DC. Narcondam (27) ; Barren Island (12). 
East Africa ; 8.-E. Asia ; Polynesia ; Japan and China. 

31. ABEUS PEECATOBIUS Linn. Narcondam (28) ; Barren Island (13). 
Coamopolitan in the tropics. 

32. EBYTHRINA INDICA Lamk. Narcondam (29), coast, Anchorage Bay. 
India, Burma, Malaya. 

33. MUCUNA GIGANTEA DC. Narcondam (30), common. 
India, Indo-Chine, Malaya ; Polynesia. 

34. CANAVALIA TURGIDA Grah. Narcondam (31), Coco and East Bays. 
India, Indo-China, Malaya. 

35. VIGNA LUTEA A. Gray. Narcondam (32), on coast. 
Coamopolitan in the tropics. 

36. PHASEOLUS ADENANTBUS a. F. Mey. Narcondam (33), abundant on 
beach at East Bay. 

Cosmopolitan in the tropics. 
37. DALBEEG~A TAMAEINDIPOLIA b x b .  Barren Island (14). 

India, Indo-China, Malaya. 
38. DALBER~IA'  MONOSPEEAU Dale. Narcondam (34), mast north of 
Anchorage Bay. 

India, Indo-China, Malaya ; Australia ; China. 
39. DEBRIS SCANDENS Benth. Narcondam (35), East Bay, in sea-fence. 

India, Indo-China, Malaya ; Australia ; China. 
40. PONGAMIA GLABBA Vent. Barren Island (15), one tree behind the 
beach at the landing-place, and close to tho lava. 

Masmrene Isds ; India, Zndo-China, Malaya ; Australia ; Polynesin. 
41. CBSALPINIA BONDUCELLA Flem. Narcondam (36), Coco Bay. 

Cosmopolitan in tho tropics. 
42. ENTADA SCANDENS Benth. Narcondam (37). 

Cosmopolitan in tho tropica. 
. ACACIA CONCINNA DC. Narwndam (38) ; Barren Island (16) ; common. 

India, Indo-China ; China. 

XVII. COMBRETACEA XI. 

44. TERMINALIA CATAPPA Linn. Narcondam (39) ; Barren Island (17). 
Andamans, Malaya. 

Thie ie comparatively soarco in Narcondam, but on Barren Island it is on. 
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donbtedly the most numeronsly represented tree present. Though really a litboral 
species, i t  is not here confined to the shore, bat extends from baee to wmmit of the 

outer cone on both sides wherever them is soil suitable for it to grow. I t s  general 
dispersal in the islend has been largely aaeieted by the rats;  they carry off the 
fruits in order to eat the fleshy outer portion. 

45. Q Y ~ C A R P U S  JACQU~NII Roxb. Narcondam (40). 
Africa; India, Indo-China, Malaya; Polynesia: not in the Mae- 

aarene Islasds or E. Africa. 

XVIII. MYRTACEA. XII. 

416. EUGENIA JAMEOLANA Linn. Barren Island (18), very common. 
India, Indo-China, Malaya; Anstralia. 

47. BARBINGTONIA SPECIOSA Fomt. Narcondam (41). 
Ceylon ; Andamans, Malaya ; Australia ; Polynesia. 

The h i &  of this species were picked up on the beaohes in Barren Ieland, but 
the tree iteelf waa not found growing. 

XIX. MELASTOMACEA. - . 
48. MEMECYI.ON EDULE Roxb. Narcondam (43). 

Ceylon ; Indo-China, Andamans, Malaya ; Philippines. 

xx. CUCURBITACEB. - . 
49. T R I C H O ~ ~ ~ N T H E ~  PALMATA Roxb. Narcondam (43). 

India, Indo-China, Malaya ; Australia ; Japan and China 

xxr. RUBIACEA. XIII. 

50. OLDENLANDIA CORYMROSA Linn. Barren Island (19), in tho c~rttcr. 
America ; Africa ; India, Indo-China, Malaya. 

81. MCSSENDA MACROPBTLLA Linn. Barren Island (20), common. 
Indo-China, Andamane. 

This plant, which is common in the valley between the cones, olose to the lava, 
is one of the speeiee reported by the Deputation of 1866; flowering specimens col- 
lected then are preserved in the Calcntta Herbarium, bnt are noted as being from 
Naroondam, not Barren Island. The species does not appear to occur in Narcondam, 
for the plant was carefully looked for there. The mistake on these tickets, which 
reqnirea to be pointed out, since some of the specimens oollected in 1866 may have 
resohed Herbaria in Europe, is  nevertheless a fortunate one, as i t  flrst called the 
attention of the writer to the fact that, though this Deputation o d y  reported on 
Barren Island (Proc. As. Soe., Benp., 1860, 216), i t  visited Narcondam aleo. The 
interest of this fnct will be shown in disonaaing the preaence of the Cooo-nut. 

The species has how, owing to ita sitnation, developed a nhrnbby habit, but care- 
ful examination of the complete material obtained by the writer, leadm him to 
conclude that i t  cannot be looked npon M even varietslly distinot. 

J.  11. 10 



78 D. Pra in-ma of Narcondam and Barren Island. [No* 2, 

52. GUETTIRDA SIJECIO~A Linn. Narcondam (44). 
Cosmopolitan in the tropics. 

53. IXORA BRUNNESCENS Knn. Narcondam (45), and Barren Island 
(21) ; common on the coasts. 

Andamans. 
54. IXORA CUNEIPOLU Roxb. Barren Island (22), within outer cone. 

Indo-China. 
56. MORINDA CITRIFOLIA Linn., var. BRACTEATA H. I. (SP. Roxb.) Nar- 
condam (46), very common everywhere, from sea-level to the top of the 
hill, at  2300 feet elev. ; Barren Island (23), common. 

India, Indo-China, Andamans. 
66. PEDERIA FETIDA Linn. Narconda? (47). 

India, Burma, Malaya. 

XXII. COMPOSITB. xrv. 
57. VERNONIA DIVERGENS Benth. Narcondam (48), on mast. 

India, Indo-China. 
58. BLUMEA GLOMERATA DC. Narcondam (49), rocks, weat coast. 

India, Indo-China, Malaya ; China. 
59. BLUMEA LACINIATA DO. Naroondam (50), rocks east coast. 

India, Indo-China, Ma!aya ; China. 
60. BLUMEA MwIocErHALA DC. Narcondam (51), at 1500-1800 feet. 

Eastern Himalaye, Indo-China, Andmans. 
61. PLUCHEA INDICA Less. Naraondam (52), and Barren Island (24), 
on coasts ; common. 

India, Indo-China, Malaya ; China. 
62. WEDELIA SCANDENS C. B. Clarke. Narcondam (53), common on 
coasts ; Barren Island (25), coasts. 

India, Indo-China, Malaya 

xxrrI. GOODENOVIEA. xv. 
63. SCEVOLA KENIGII Vahl. Narcondam (54) ; Barren Island (26). 

India, Indo-China, Malaya ; Australia ; Polynesia 

xxrv. MYRSINEB. xvr. 
a. ARDI~IA auMnIs Vahl. Narcondam (55) ; Basren bland (27). 

Indirt, Indo-China, Malaya ; Cilina. 

XXV. SBPOTACEB. -. 
65. SIDEROXYLON FERRUGINEUM H. & A. Narcondam (56). 

Malaya, Andamans ; China. 
This is another of the species obtained by the Deputation of 1806 : on thie 

occasion the labols are w m t .  The form present here hee unueually largo laveo- 
in young treee they are 80 in. long by 12 in, aaroea 
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66. Dros~YRos KURZII Hiern. Namndam (57). 
Andamam and Niwbara. 

xxvr. APOCYNEZ. XVII. 

67. Ao~nosara MABGINATA G.  Don. Barren Island (28), very common 
in the valley between the cones, to the south of the lava. 

Indo-C hina, Malaya. 
68. ANODENDRON PANICULATUM A. DC. Narcondam (58). 

India, Indo-China, Malaya. 

xxvn. ASCLEPIADACEB. XVIII. 

69. TYLOPHORA GLOBIFERA H. f. ? Narcondam (59) ; in fruit only. 
Andamans. 

70. HOYA PARASITICA Wall. Narcondam (GO) ; Barren Island (29). 
Indo-China, Malaya. 

71. HOYA DITERI3IFOLIA B1. (E. orbiculata Wall.) Naroondam (61) ; 
Barren Island (30). 

Indo-China, Malaya. 
72. DI~CHIDIA NUMMULARIA R. Br. Narcondam (62). 

Indo-China, Malaya; Australia. 

xxvrrr. EBENACEB. xm. 
73. MITBEOLA OLDENLANDIOIDEB Wall. Barren Island (3l), abundant 
underneath a thicket of gregarious Flueggia to the north of the lava a t  
Landing-place Cove ; not seen elsewhere. 

India, Burma, Malaya ; N. Australia. 
74. ~ T R Y C H N O S  ACUMINATA Wall. Narcondam (63), once at 1600 feet. 

B m s ,  Andamans. 

XXIX. CONVOLVULACE~. xx. 

75. IPOM~A GRANDIFLORA Lamk. Narcondam (a) ; Barren Island (32). 
East Africa ; India, Indo-China ; Malaya, Anstralia, Polynesia. 

76. IPOM(EA DENTICULATA Choisy. Narcondam (65), at  East Bay. 
Mmcarene Islands ; Laccadives and Ceylon ; Andamans, Indo-China, 

Malaya ; Australia, Polynesia. 
77. IPOM~EA TURPETHUM R. Br. Narcondam (66), in the bed and r 0 ~ d  
the edges of a small dry lagoon in the beach-forest at East Bay. 

Maewene Islands; India, Indo-China, Malaya; Australia, Polynesia. 
78. IPOM~A BILOBA Forsk. Narcondam (67) ; Barren Ialand (33). 

Cosmopolitan in the tropics. 
79. I P O M ~ A  VITIFOLIA SW. Narcondam (68), Coco Bay, abundant. 

India, Burma, Malaya. 
80. C o ~ v o ~ v a u s  PARVIFLORUS I h n .  Narcondam (69), Anchorage Bay. 

bfr icrr ,  ; Indo-China, Malaya ; Australia. 
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- . SOLANAOEAZ. XXI. 

81. PEYSALIS MINIMA Linn. Barren Island (31), on a small landslip 
on outer cone, south of Landing-place Bay. 

Cosmopolitan in the tropics. 

- . SCROPHULARINEB. xxrr. 

82. VANDELLIA CRUSTACEA Benth. Barren Island (35), on the small 
landslip, and also inside the crater. 

Africa ; India, Indo-China, Malaya ; Australia, Polynesia ; China. 

83. OROXYLUM INDICUY Vent. Narwndam (70) ; Barren Island (36). 
India, Indo-China, Malaye. 

XXXI. ACANTHACEAZ. xxrv. 
84. E~ANTHEYUM aUCClpoLIUM Knrz. Narcondam (71); Barren Island (37). 

Andamans, Nicobars. 

xxxrr. VERBENACEB. xxv. 
85. CALLICARPA ARBOREA Roxb. Narcondam (72) ; Barren IsIand (38). 

India, Burma, Malaya. 
86. PREMXA INTEQRIFOLIA Linn. Narcondam (73) ; Barren Island (39). 

India, Indo-China, Andamans. 
87. CLFRODENDRON INERME Cfmrtn. Narcondam (74), a t  East Bay. 

India, Indo-China, Andamans. 

XXXIII. NPCTAGINEAZ. xxvr. 
88. BOEBHAAVIA REPEN8 Linn. Narcondam (75) ; Barren Island (a) ; 
common on rocke on the coast. 

Cosmopolitan in  the tropics. 
89. PISONU ACULEATA Linn. Narcondam (761, not very plentiful. 

Cosmopolitan in the tropics. 
90. PISONIA ALBA Span. Narcondam (77), beach-forget, E. Bay. 

Laccadives, Ceylon ; Andamans, Malaya. 
91. PI~ONIA E X ~ E L S A  Bl. Narcondam (781, abundant, E. Bay. 

h d a m a n s ,  Malaya. 

xxxrv. ARISTOLOCHIACEB. - . 
92. ARIBTOLOCHIA TAQALA Cham. & Schlecht. Narcondam (79). 

India, Indo-China, Malaya ; China. 

xxxv. MYRISTICACEA3. - . 
93. M ~ a ~ s n c A  QLAUCA B1. Narcondam (80). 

Indo-China, Bndamans, Malaya. 
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XXXVI. EUPHORBIACEA. XXVII. 

M. BBIDELIA TOMENTOSA B1. Narcondam (81). 
India, Indo-China, Malaya, Australia, China. 

95. ACTOPHILA EXCELSA Muell.-kg. (A. jcrv~l~n'u Miq.) Narcondam. 
(82) ; gregarious and plentifnl, the commonest species in the island. 

India, Bnrma, Malaya. 
96. PHYLLANTEUS BETICULATUS Poir. Bamen Island (4l) ,  to the south 
of the lava, near inner base of outer wne. 

Africa ; India, Burma, Malaya ; China. 
97. GLOCHICHON CALOCAPPUM Kurz. Narcondam (83), and Barren 
Island (42) ; common on rocks on the coast. 

Andamans and Nicobars. 
98. F L U E Q ~ I A  MIcBocaxzPA B1. Barren Island (48) ; gregarious and 
plentiful between tho cones to the north of the lava. 

Africa ; India, Indo-China, Malaya ; Australia ; China. 
99. BBEYNEA REAMNOIDES Muell.-hg. Narcondam (84). 

India, Bnrma, Malaya ; China. 
100. CYCLOSTEMON MACBOPHYLLUS B1. Narcondam (85). 

India, Andamans, Malaya. 
101. CYCLOSTEMON ASSAMICU~ Hook. f. Narcondam (86). 

Eastern Himalaya, Assam ; Andamans. 
102. BLACEIA ANDUANICA Hook. f. Narcondam (87), Bnchorage Bay. 

Andamans. 
103. Mr~mrus  ANDAMANICUS Hook. f. Narcondam (88), gregarious and 
common, but less so than Actephika mcelsa 

Andamans. 
la. MACABANGA TANABIUS Muell.-Arg. Narcondam (89) ; Barren Is- 
land. (44). 

Andamans, Malaya. 
105. GELONIUM BIFABIUM Roxb- Narcondam (go), plentiful on the 
coast ; Barren Island (45). 

Andamens, Malaya. 

XXXVII. URTICACEB. XXVIII. 

106. TREU AMBOINENSIS B1. Narcondam (91), common on rocky 
coasts and inland also; Barren Island (46), general, some stunted 
examples occur even on the bare inner cone. 

Eastern Himalaya, Indo-China, Andamans, Malaya. 
107. FICUS QIBBOSA Bl., war. CUSPIDIFERA King. Barren Island (47). 

India, Indo-China, Malaya. 
108. FICUS QLABERRIMA B1. Narcondam (92) ; one of the tallest trees. 

Himalaya, Indo-China, Malaya. 
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109. FICUS BENJAMINA Linn. Narcondam (93) ; seeds brought have I 

germinated at  Calcutta. 
India, Indo-China, Malaya. 

110. FICUS BETUSA Linn., oar. NITIDA King (srp. Thunbg). Narcondam 
(94), and Barren Island (48) ; very common on both islands. 

India, Indo-China, Malaya ; Australia ; New Caledonia ; China. 
111. FICUS NERVOSA Roth. Narcondam (95), at 1,800 feet elevation. 

India, Indo-China, Malaya ; China. 
112. FICUS RUMPHII B1. Narcondam (96), snd Barren Island (49) ; 
very plentiful. I 

India, Indo-China, Malaya. 
113. FICUS CALLOSA Willd. Narcondam (97), beach-forest at  E a t  I 

Bay ; a very tall tree. I 

India, Indo-China, Malaya. 
114. Frcus BREVICUSPIS Miq. Narcondam (98), very common ; Barren 
Island (50) ; this is one of those species in which many of the branchlets 
me hollow and afford homes for species of ants. 

Andamans, Malaya. 
215. FICUS HISPIDA Linn., var. TPPICA. Barren Island (51), in the valley 
between the cones, at  the inner base of the outer cone. 

India ; Indo-China, Malaya. 
var. DBYONUM King (q. Kcenig.). Narcondam (99), and Barren 

Island (51) ; frequent. 
India, Indo-China, Malay% 

116. Frcus VABIEQATA B1. B m n  Island (52) ; on the hill a t  the west 
end of southern part of outer cone, overlooking Landing-place Bay. 

hdo-China, Malaya. 
117. ANTIARI~ TOXICARIA Leechen. Narcondam (loo), not common. 

India, Burma, Malaya. 

The leaves of the form preeent here exeotly match thoae of Malayan apecirnena 
named A. rufa by MiqueL 

118. ARTOCABPUB LAKOOCHA Roxb. Narcondam (101). 
India, Indo-C hina, Malaya. 

119. B~BMPEIA MALABAEICA Wedd. Narcondam (102) ; very plentiful. 
India, Indo-China, Malaya. 

120. PIPTURU~ VELUTMUS Wedd. Narcondam (103), plentiful. 
Nicobara, Malaya ; Polynesia. 

- . ORCHIDACEB. xxrx. 

121. D E N D B O B I ~  sp. Barren Island (53), rather oommon on trees on 
inside of outer Cone. 
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122. PEOLIDOTA InrsRrcrTA Lindl. Barren Island (M), inside crater. 
India, Burma, Malaya 

XXXVIII. SCITAMINEB. - . 
123. MUSA SAPIENTUM Linn. The Plantain. Narcondam (I@), a large 
grove behind the Coco-nut trees at Coco Bay. 

Cosmopolit.an in the tropics, cultivated. 
No doubt deliberately introduced for the benefit of possibly ship-wreoked 

marinera, though it is not quite olear who planted it  ; probably (see under Coco8 
tweifera) i t  hse been introduced from the Andamam, and perhaps dater from 1866. 

XXXIX. DIOSCOREACEB. xxx. 
DroscoB~~ 8ATIVA Linn. Narcondam (105) Barren Island (55). 

India, Burma, Malaya ; Australia. 
125. DIOSCOREA GLABRA Roxb. Barren Island (56) ; common. 

India, Bnrma, Malaya. 

XL. LLLIACEL¶Z. XXXI. 

126. DRACZNA ANQUSTIFOLIA Roxb. Narcondam (106), Anchorage Bay. 
Indo-China, Malaya, Australia. 

127. ~ L O R I O S A  SUPERBA Idinn. Barren Island (57), E. coast near sea. 
&ica; India ; Indo-China, Malaya. 

XLI. COMMELINACEB. - . 
128. POLLIA ACLISIA Hassk. Narcondam (107), very abundant on 
elopee overlooking eouth end of Anchorage Bay. 

Eastern Himalaya, Indo-China, Malaya. 

XLII. PALME&. XXXII. 
129. CABYOTA MITIS Lour. (C. sobolkfera Wall.) Narcondam (JOB). 

Indo-China, Malaya. 
130. Cocos NucIPsBa L h .  Narcondam (log), many a t  Coco Bay, 
a few at Anchorage Bay, one, not yet bearing, a t  E. Bay ; Barren Island 
(58), thirteen trees counted from the offing, behind the Pandanus fence 
at Anchorage Bay; none seen elsewhere. 

India ; Malaya ; Polynesia ; America. 
The introdnotion of t h h  tree in60 t h w  inlands is a question of some interest. 

The tree at  E. Bay, Nmondam, baa no doubt been produced from a nut washed 
round from Cow Bay; in all likelihood the trees a t  Anchorage Bay have been 
derived from the aame sonroe. The treee at  Coco Bay itself may have origi- 
nated from nub  brought from the Coco Group by a dace-current  sweeping from 
the Sea of Bengal, through the Preparis Channels, from N.-E. to 8:W. across the 
Andaman Sea; but aa they are aesociated, where they occur, with a grove of 
Musa sapienturn (which must have been deliberately introduced), i t  is not -eon- 
able to suppose that tho two speoies were introduoed together. 
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The question is, when did they 5 r ~ t  appear P Hume and Ball landed in 1878 
at  the very spot where they are now so plentiful, yet no mention is made by either 
writer of their presence. As Ball speaks of some of the species observed at  this 
Bay, and aa Hnme describes the Coco-nuts seen by him, shortly after, a t  the Cocoe, 
it  ia hnrd to believe that the trees were there in 1873. Again, Mallet makes no 
reference to them in 1884; the maps acoompanying his account indioata that he 
and Hobday landed at  Anchorage Bay, and he may not therefore have seen the large 
grove at Coco Bay ; but those at  the beach where he landed ahould have been 
evident to him. Mallet's paper is however confined to the geology and topography 
of the island, and hardly alludea to its vegetation. But Hnme, Ball, and Mallet are 
equally silent regarding the Cow-nuts on Barren Island whioh we know to have lwen 
present in 1866, for they were seen by the Andaman Depntation-whose report has 
been already referred to (p. 56)-behind a beach, to which they still seem confined. 
As these three writern failed to notice Coco-nuts in Barren Island, where we know 
they existed at  the time of these visits, there is no reason why Corn-nnte should not 
have been present then in Narcondam also. The Andaman Deputation in their 
&port (Proc. As. Soc., Beng., 1866, 216)., say: " We brought from Port Blair with 
" us a number of Cocoa-nuts, Plantain trees, and Pine-apple cuttings, and these 
"we planted on the ground from whioh the graes had been cut, in hopes that 
"they might be of use to some future visitors!'* We have seen, in connection 
with some of the species in this list, that the same deputation visited Narcondam 
also, thongh it  did not report on that idand ; nothing therefore is more probable 
than that the deputation did there what it  had done on Barren Island, and that 
to its members belongs the credit of having introduced, a t  least, the Plantains. But 
the Cow-nut trees are so much more numerous, and so much larger on Narcondam 
than on Barren Island, that one h d s  it di5cult to think they only date from 1886. 
It is nnfortunate that the deputation did not find it neoessery to report on Narcondam 
8e well aa on Barren Island ; had they done 80, there is little doubt the report would 
have mentioned any Cow-nuts that were present. However, even if tho Coco-nut 
trees were already there in 1866, the writer is inclined to think that their origin 
maat still be due to introduction by some previous visitor. 

The Cwo-nuts on Barren Island may be snpposed to have originated from nuts 
swept np by a strong surface-current that flows from the south-west, and that 
therefore would bring drift from the Nicobars where Cooo-nuts are plentiful. But 
it  is more likely that the trees have been introduced, thongh involuntarily, by man. 
For thongh there is reason to believe that no one haa ever landed at  this particular 
beach, this bay &or& the only nafe anohorage in the island, and it  is therefore more 
probable that these trees have s p r n q  from n u b  that have fallen overboard from 

There waa no trace of any of these in the locality indicated during the 
writer's visit, a circnmstance not surprising ; because, in the first place, the situation 
.is not over-suitable for such species, and, besides, goats have been since then in- 
troduced into the ieland ! I t  may be mentioned that no one at  Port Blair in 1891 
knew of the existence of Coco-nuts in Narcondam, and the writer consequently took 
a number with him in order to plant them, only to find the act nnnecesaary. And, 
bearing in mind the state of aflaira in Great Coco (Journ. As. Soc., Beng., Ix, pt. 2, 
815), he also took fruits of Carica Papaya for the same purpose. Should, therefore, 
subsequent visitors find this species established in the island, they are hereby re- 
lieved of thu uucessity of inventing an hypothesis to explain the circumstance. 
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some CRtt lying off this beach, than that they have been brought by the sea from 
the Niwbare, or that they have been deliberately introduced by man. 

XLIII. PANDANACEE. XXXIII. 

131. PARDANUS ODOEATISSIMU8 Linn. f. Narcondam ( l l o ) ,  common a t  
Cow Bay and elsewhere ; Barren Island (59), a t  Anchorage Bay. 

India, Indo-China, Malaya. 

132. AMORPHOPHALLU~ (aandurum) Rex Prain, q. now. trcbere magno 
depresso-globoso ; cataphyllis 4, oblongo-lanceolatis ; folii petiolo parum 
asperato vix macnlato, lamina trisecta segmentis irregnlariter dichotomia 
iternmqne pinnatisectis, pinnnlis (imis nonnnnqnam exceptis) ad costnlaa 
decnrrentibus, ovato-oblongis, candato-acnminatis, nervia supra impressis, 
snbtns prominentibus, ainnbns angnst.is ; peduncub craaso florifero brevi. 
frnctigero elongato ; apatha jnniore cataphyllis obtecta, matnra tnbo 
infnndibnlari crasso in laminam late campanulatam margine tandem 
reflexa nndnlato-plicatam postice acnminatam expanso ; qadice spatha 
snbdnplo longiore, erecto, stricto, crssso ; inforeecentiia tnbo spathm 
snbinclnsis, faeminea e m n m  parnm angnstata quam maclculnm parnm 
obconicam dimidio longiore, appendice crass8 conico-pyramidali inflore- 
scentiis dimidio longiore et,, saltem prope bwin, qnam eas triplo latiore. 
Narcondam ( I l l ) ,  very common. 

M e r e  diam. Sl8-poll. ; cataphyllie epiraliter diepottitis, imo exteriore 3 poll., 
al tem 9 poll., tertio 12 poll, wmmo interiore 19 poll. longis, omnibus 2 poll. latie, 
pallide viridibna macnlie olivaceis, demnm tamen snbconcoloribns Inteis ; ptioto 2.5- 
&peddi batri iptla 4'5 poll. crasso, s n m m  epatio brevi i ta inorraseto n t  loco 
m p r a  mlum 4 poll. alto orassitadinis 6-pollicarir, deinde panllatim se coartente e t  
apnd trifurcationem diam. 3'5 poll. tantnm, pallid0 viridi, maanlie olivaceis, demnm 
snbconcolore olivaceo; lamina diam. 6'5-ped., supra olivacea wbtna presina, segmen- 
tin ldngalis 36 poll. longis, pinnulie nltimia 8-10 polL longis, his 3-3.25 poll. latis ; 
pednncnlo florifem brevi, 2.5 poll. tantnm longo, fructigero ad 30 poll. elongate, 
1-6-2 poll. cnrsao, jnniore pallide viridi matnro pnrparaecente; spathe a latere 
16 poll., a h i  ad apicem verens 19 poll. longa, infra snbetantim carnosre snranm 
tenneacente, extns concolore p d i d e  viridi, in tm ad basin verrncnlosem Intee, 
n p r a  pallid0 viridi ibi tamen margine cxcepto cito hvescente;  spadice tots 21.6 
poll. longa, parte fmminea 4'6 poll. longa, basi 2.25 poll. apioe 1'75 poll. c r a s q  
(fmctigera 7 poll. long8 e t  3'5 poll. crassa) ex ovariis globoaie 0.2 poll. 
riridibns, 2-(rariaaime 3-jlocnlaribus, sessilibna, snbcontiguis, in etylos 0.3 poll. 
10- luteon oontractia, stigmatibns plicatim 2-3-lobis, loonlie 1-ovuletin, ovnlis 
semianatmpis decnrvin, fnnicnlo elongato angalo interiore parnm supra bmin 
a&, in ala placentali circa basin tunicnlo exoriente et  locnlum fere totum 
wmplente innuis eademqne amplexis ; parte mascvla 3 poll. longa, bani 1 75 poll., 
apioe 2.5 polL craase, e floribne 4-5-antl~cris spiraliter dispositie, antheria singnlis 
e a w l i b n e  conneotivo euraum perurn prodocto, ellipeoideis enrsnm angastatis 
spice rimii lun~llatie 2-poroeis ; ~ p p f n d i c e  14 polL longa, hac bani 6 poll. cnurrn, 

J. 11. 11 
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post anthesin cadnca, spongioaa, rugosa, vallecnloaa, lutea e t  brnnneo-maculata : 
bacca 1-2-sperma, 0.75 poll. longa, hac 0.26-0 35 poll. l a b ,  ovata, versus apicem 
angnstata, carnosa, lutes;  seminibus pendulis ovatis, triente basilnri e funicnlo 
incrassato spongiosis, coternm embryone corneo semini enbconformi oartilageneis. 

This species resembles the Java form, or a variety, of Amorphophallus c a m p n -  
ulatus ( A .  campanulatus Blnme, Enmphia, i, 139. t. 32, 33, as opposed to Arum cam- 
panulatum, Roxb , Hort. Beng , 66) in the conic-pyramidal shape of the appendix, bu t  
differs in other respects, more particularly in the leaf. I t  agrees with A. virosus 
B r o m  (Bot .  Mag., 6958) in having the male and female inflorascenoe of about 
equal length, but in other respects is  very distinct, for A. uirosus has the d e w  
flowered turbinnte malo inflorescence, and the short oblong appendix charsoter- 
stic of Roxburgh's Arum campan~~latutn of which i t  is probably only B form. T h e  
following brief diagnosis? may assist in indicating how very distinct the present 
plant is from the forms hitherto known - 

Petiole hardly verrncose ; male flowers disposed spirally 
on an inflorescence not wider than the female : yellow 
pyramidal appendix (twice as long as broad, and) one- 
half longer than the combined inflorescences : (male and 
female inflorescences of eqnal length ; spathe green con- 
ooloroua) ............................. .. ............................... A. rea 

Petiole very verrncose ; male flowera disposed spirnlly on an 
inflorescence much wider than the female : pnrplish- 
brown appendix not so long as the comhined ido re -  
ffi8110eS : - 

Male and female infloresoences of eqnal length,spathe 
green suffused with pnrple, externally white spotted 
(oblong appendix not longer than broad) ............... A.  virosus. 

Male inflorescence much shorter than the female, spathe 
purple concolcrons ............................................. A. campanulatus. 

Oblong appendix, not longer than broad ......... Arum campnulaturn 
Roxb. (India). 

Pyramidal appendix twice aa long as broad Amorphophallus campan- 
ulatm B1. (Java).$ 

t I n  connection with this, i t  may be mentioned that the Amorphqphallus from t h e  
Coco Group, mentioned ( J w r n .  As. Roc., Beng., la, 2, 338) as related to A. bdbifer and 
A. tuberculiger, has since flowercd a t  Calcutta, and hasproved, as was then anticipated, 
to bc a very distinct species. As the authors of tho other species, have indicated by 
the specific name the tubercle-bearing habit of the species, the writer proposes for 
+his one the name ' A M O B P H O P H A L L ~ ~  oNcoPaYLLns ' Pratn. Tho diagnosie betwoen 
it and the two species for which it might be mistaken, is as follows :- 

Stigma sessile, spathe unconstrictcd, appendix equal in length 
to the combinod inflorescences :-- 

Female inflorescence shorter than the male ................ A. tuberculiger. 
Female idoresconco as long as the male .................... A. h lb i fer .  

Style distinct, spathe constricted slightly opposite the male 
infloresoence, appendix twice aa long as the combined in- 
florescences ............................................................. A. onwphyllua. 

f As this paper hss been paasing throngh the press, the writer has learned 
from Sir Joseph Hooker, that he identifies A. rea with Blume'e Java A. campandatus. 
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133. POTHOS SCANDENS Linn. Narcondam (1 121, on trees ; common. 
India, Indo-China, Malaya 

XLV. OYPERACEB. xxx~v. 
134. CYPERUS PENSATUS Lnmk. Narcondam (113) ; Barren Island (60). 

Africa, India, Indo-China, Malaya. 
135. FIMBRI~TYLI~ DIPHTLLA Vahl. Barren Island (61 ). 

America ; A£rica, ; India, Indo-China, Aialaya ; Australia ; China. 
136. FIMBRISTYLIS FERRUOINEA Vahl. Narcondam ( l l 4 ) ,  rock8 on coast ; 
Barren Island (62), tussocks outside inner cone, also inside crater. 

India, Indo-China, Malaya. 

XLVI. GRAMINEB. xxsv. 
137. OPLI~MENUS BURMAKNI Roem. & Schult. Barren Island (63). 

India, Indo-China, Malaya ; China, Japan. 
138. T H Y S A X O L ~ ~ A  ACARIFERA Nees. Narcondam ( 115) coaats. 

India, Indo-China ; Malaya. 
139. POGONATEERCM SACCHAROIDEUM Beanv. Barren Island (64); common. 

India, Indo-China, Malaya ; China. 
This speciea is very abundant on the rocky elope8 forming the inner side of the 

outer cone; i t  is one of the plants collected by the Deputation of 1866 ; i t  was also 
collected in 1836 by Kamphovener, botanist on the Danish Frigato " Galatea," whose 
visit in commemorated by the name ' Galatea ' having been marked on the large blook 
on the crater. Kamphavener's specimens are in the Herbarium a t  Copenhagen. 

140. IRCHZMUX MUTICUM h t z .  Barren Island (65) ; common. 
India, Indo-China, Malaya ; Australia ; Western Polyr~esia. 

U d l y  a coaat species, this hare extends inland and 511s the vmlley between the 
cones, covering all the bottom of this except the lava streams. 

- . LYCOPODINEB. xxxv~. 

141. L Y C O P O D I ~  CEBNUUM Linn. Barren Island, (66), interior of crater. 
Cosmopolitan in the tropics. 

142. PSILOTUX TRIQUETRUM Sw. Barren Island (671, interior of crater. 
Cosmopolitan in the tropics. 

XLVII. FILICES. xxxvrr. 
143. DAVALLIA EOLIDA Sw. Narcondam (116), on trees in  beach-forest. 

dndamans, Malaya, Polynesia ; Australia. 
144. DA~ALLIA SPELUNCE Bak. Narcondam (1 17), common. 

Africa ; India, Indo-Chine, Malaya ; Australia ; Polynesia. 
145. ADIANTUM LUNULATUM Bnrm. Barren Island (68), common. 

Cosmopolitan in the tropics. 
146. TRICHOMANES PYXIDIFERUM Linn. Narcondam, ( LIB), at 2330 feet. 

Cosmopolitrrn in the tropics. 
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147. CHBILANTHBS TENUTQOLIA SW. Barren Island (69), dwarf speci- 
menu, plentiful within the crater. 

India, Indo-China, Malaya ; Australia ; Polynesia ; China. 
148. ONYCHIUM AUBATOM Kaulf. Barren Island (70), oca~sional. 

Himalaya~, Indo-China, Malaya ; China. 
149. PTERIS LONQIFOLIA Linn. Barren Island (71), a few plunta. . 

Cosmopolitan in tropical and sub-tropical countries. 
150. PTERI~ BIAERITA Linn. Barren Island (72), occlrsional. 

Cosmopolitan in the tropics. 
251. ASPLENIUM NIDUB Linn. Narcondam ( 1191, on trees, ra ther  
common. 

Mascarene Islands ; India, Indo-China, MaIaya ; PoIynesia. 
152. ASPLENIU~ PALCATUM Lamk., car. UROPHYLLUM Bak. Narcondam 
(120), very common on stony hill-sides ; Barren Island (73). 

Africa ; India, Indo-China, Malaya ; Anstralia ; Polynesia. 
153. NEPHBODIUM TERMINANS J. Sm. Narcondam (1211, common. 

India, Indo-China, Malaya ; Anstralia; Polynesia ; China. 
I&.&. NEPHROLEPIS TUBEROSA Presl. Barren Island (74). 

Cosmopolitan in the tropice. 
155. POLYPODIUM IRIOIDEB Lamk. Narcondam (122), a t  1800 feet. 

Africa, India, Indo-China, Malaya ; Australia ; Polynesia. 
156. POLYPOD~UM ADNASCENS SW. Nwcondam (123); Barren I s ~ a n d  (75). 

Africa, India, Indo-China, Malaya ; Polynesia. 
157. POLYPODIUM QUERCIFOLIUM Linn. Narcondam (124); Barren Is- 
land (76). 

India, Indo-China, Malaya ; Anstralia. 
158. ACBOSTICHUM APPENDICULATUM Willd., wr. BETOSA Bak. Narcon- 
dam (125), common. 

India, Indo-China, Malaya. 
159. ~ c s o s ~ 1 c ~ u n  OOSTATUX Wall., oar. DELTIOEBA. Narcondam (126) ; 
exactly = Wallich's Meniecium dsltigerunz. 

E. Himalayas ; Indo-China, Malaya. 
160. A ~ R O ~ T I C H U M  AUREUM Linn. Narcondam (127); and Berren 18- 

land (77) ; common on rocks on the coast. 
Cosmopolitan in the tropics in salt marahea. 

161. ACROSTICHUM BCANDENB J. Sm. Barren Island (781, near sea. 
India, Indo-China, Malaya ; Anstralia ; Polynesia. 

XLVIII. MUSCI. XXXVIII. 

162. NEOKEBA RUQULOBA Mitt.* Narcondam ( 1281, a t  2330 feet. 
Ceylon. 

Examined, and kindly named for the writer by Dr. Brotherne, Helningfom 
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163. BRYUM COBONATUM Schwwgr. Narcondam (129); Barren Island 
(79). Cosmopolitan in the tropics. 

XLIX. LICHENES. xxxrx. 

164. COLLEMA NIOBESCENS Achar. Narcondrtm (130), rather common ; 
Barren Island (go), plentiful. 

Cosmopolitan. 

L. FUNGI.* XL. 

165. POLYPORUS AUSTRALIS Fries. Narcondam (131) ; Barren Island (81). 
Cosmopolitan in the tropics. 

166. POLYPORUS XANTHOPUB Fries. Narcondam (132). 
Cosmopolitan in the tropics. 

167. LENZITES PLATYPHYLLUB Cooke, C;GrmiUea xiii. 1. Narcondam (132). 
Malay Peninsula. 

168. DEDAELEA OBIEBCIBA Fries. Namondrtm (134) ; Barren Island (82). 
Cosmopolitan. 

169. Prrilo~~orra PAPYRINA Mont. Narcondam (135) ; Barren Island (83). 
Cosmopolitan in the tropics. 

170. HIBNEOLA POLYTRICHA Mont. Narcondam (136); Barren Island (84). 
Cosmopolitan in the tropics. 

171. THELEPEOEA IHCBUBTANS Pem. Narcondam (137) ; Barren Island 
(85). 

Cosmopolitan. 
172. REYTISMA, sp. Nareondam (138) ; Barren Island (86) ; on leave0 
of Fiew bevicuspis. 

Andamam. 

173. CALOTHRIX PULVINATA Ag. Barren Island (87) ; on atones in 
the hot spring on the beach a t  Landing-place Cove. 

Cosmopolitan. 
179 CAMTHBIX TABMAHICA Kg. Barren Island (88) ; on rock  in bed 
of torrent on inside of outer cone to the aouth of the lava 

Indo-China, Malaya ; Australia. 

$$$ NATURE AND OEICIIN O F  THE FLOBA. 

The list includes 174 species, of which 138 o m  in Narcondam 
and 88 in Barren Island ; 86, or 62i0/,, of the Narcondam plants 
absent from Barren Island, while 36, or 41°/,, of the Barren Island 
specie0 do not occur in Naroondam ; only 52 species-making 37t0/, of 

Examined, and kindly named for the writer by Mr. Q. Masad. 
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the Narcondam, 59'/, of the Barren Island flora--are common t o  t h e  
two islands. Of the genera, 111 occur in Narcondam and 75 i n  Barren 
Island, bnt only 48,-43;'/, of the Narcondam ones, M./, of those i n  
Barren Island-are found in both places. Eleven natural orders present 
in Narcondam are nnrepresented in Barren Island ; five present in 
Barren Island are not found in Narcondam. 

AEI regards Cryptogams, the two floras seem very similar, each 
having the same total number; the natural orders, however, indicate 
greater diversity of character among Barren Island than among Narcon- 
dam Cyptogams. There are two Lycopodinem, and two Algce, not re- 
presented in Narcondam ; on the other hand, in Narcondam, a t  the top 
of t,he hill are a Trichomanes and a Neckera, absent from Barren Island. 
Of the thirteen ferns on Narcondam and 1 2  on Barren Island, 5 only are  
common ta the two places ; the Narcondam ferns belong to 6 genera, the 
Barren Island ones represent 8 genera. I n  Narcondam, one of the 
features of the vegetation is the presence of large beds of ferns; in 
Barren Island, ferns are scarce. 

A11 the Cryptogams are herbaceous, and may all have their presence 
credited to wind-agency ; Acrostichum aureum, however, in both islands, 
and Acrostichum sandens in Barren Island, grow only near the sea ; both 
are denizens of mud-flats in the Snnderbnns, the Andamans and through- 
out Malaya and possibly therefore are sea-introduced. 

Of the 46 natural orders of Pha.nerogams in Narcondam, 23 are re- 
presented by one species, 12 by two species, 3 by three species, and 3 
by fonr species each ; the only orders represented by more than fonr 
species, are Oompsitm and Convolvulacece, each 6 sp. ; Euphrbiacem, 10 
sp. ; Leguminosoe, 12 sp. and Uthcacem, 13 sp. In  the 35 natural ordere 
in Barren Island we find that 21 are represented by one species, 8 by 
two species, and 2 by three species ; the only orders represented by 
more than three species are Leg~~minosm, Rubincee and E'uphwbiacem, 
5 sp. each, and Urticneem, 7 sp. Urticacem is thus in bot,h islands the 
leading natural order ; this hegemony is  due to the facilities that h i t s  
of the o d o r  offer for introdnction by frngivorous birds. 

Of the 115 Narcondam Phanerogams, 33 are trees, 31 are shrubs, 
37 are climbing speoies-woody climbers 16, herbaceous climbers 21 ; 
only 5 climbers being armed-and 14 are herbs. Of the 65 Barren 
Island species, 15 are trees, 17 are shrubs, 16 are climbers-woody 6, 
herbaceous 10 ; only 3 armed-and 17 are herbs. There are roughly 
speaking twice aa many trees, shrubs and climbers in Narcondam as  
in Barren Island ; the nnmber of herbmous species in the latter island 
i ~ ,  however, slightly in excess of the number in the former. Of the 
herbaceons Phanerogams seven species are common ta both islands ; all 
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are plants that may have been introduced by the sea. Of inlanil 
h~rbaceous species which may have been introdnced by fruit-eating or 
marsh birds, or by the wind, the islands do not have one in common. 

I n  Narcondam there are four Compositce most probably introdnced 
by wind ; a graas, Thsyanolena, may conceivably have been introduced in 
the same way. The two remaining herbs are the Amorphophallw which, 
even if in this island it has developed into a distinct form, must have 
originally been introdnced by some fruit-eating bird, and the Pollia, 
which most probably has been introdnced by the same agency. 

I n  Barren Island, the wind-introduced species are two orchids and 
one grass, Pogonatherum; Ischcemum mulimna has probably been intro- 
duced by the sea. The others have been introdnced by birds; Physalie 
and MitreoIa probably by fruit-eating birds ; Oldenhndia, Vandellia and 
OpEismenus by birds to whose feet or feathers seeds have clung. Except 
Poycmatherum, Ischcetnum and MitreoZa, the Barren Island herbs rtre 

scarce. 
The paucity of armed climbers in both islands is striking. Tho 

proportion of climbers to erect ~pecies is considerably higher in Narcon- 
dam, where they form one-third of the whole Phanerogamic flora, than 
in Barren Island, where they form only one-fourth, and partly in con- 
sequence oE this, the jungle in Barren Island is opener than in Nar- 
condam. Of the thirty-seven climbers in Narcondam, twelve have 
undoubtedly been introdnced by fruit-eating birds, while one has most 
probably been introdnced by its fruits having stuck to the feathers of 
some bird ; fourteen have been introdnced by the sea; ~ i x  by winds. 
Of the remaining four species, which are more doubtful, two may be 
nafely assumed to be here sea-introduced species also ; one may be put 
down to the agency of birds, and only one species, the Dioscoreo, is 
quite doubthl ; perhaps the sea is on the whole the most likely agency. 

Similarly, of the sixteen climbers on Barren Island, five w e  clearly 
species introdnced by fruit-eating birds ; to these a sixth probably 
shonld be added. Four are species certainly sea-introduced ; to these 
another should probably, and two more should perhaps be added; of' 
mind-introduced species there are three. 

Very few of these epecies are common to both islands, only nine, 
or about half the Barren Island and one-fourth of the Narcondam 
climbers being so;  of these four are again sea-shore species, and the 
Dioscorea found in both islande may be a fifth of the sea-introduced 
class. Two, the Hoyas, are wind-introductions ; one, Capparis sepiaria, is 
certainly; another, tlie Abrus, is probably, a bird-introduced species. 

Of the thirty-one Narcondam shrubs, one (Musa) has been intro- 
duced by man ; on the other hand not a single shrub owes its presence 
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to the agency of wind. As many ee aeventaen are nneqnivocally bird- 
introduced specios ; and ten are unequivocally sea-introduced species ; 
the remaining three, which are all capsular-fruited Euphorbiacscs 
(Actephila, Macuranga and bfallotus), though not nnequivocally sea-in- 
h d n c e d ,  are in all probability species of this clase. 

Of the seventeen Barren Island shrubs, seven are undoubtedly bird- 
introduced species ; nino are sea-introduced species ; one species, D o h .  
is, though somewhat eqnivocally, to be looked upon as wind-introduced. 

There is much greater conformity betwoen the f l o w  as regards thie 
class ; thirteen of the Barren Island shrubs occur also in Narcondam, 
only four being peculiar ; all but one of the sea-shore, and all but two 
of the bird-introduced shrubs in Barren Island o m  in Narcondam also. 

The trees in the two islands have last to be considered. Of the  
t h i i p t b r e e  in Narcondam twenty-one, or more than three-fifths, have 
been introduced by birds ; two from thcir fruits having been attached 
to the feet or feathers, the others, by fruit-eating birds : tan may have 
been sea-introduced ; for seven this mode of introduction is undoubted, 
aa regards Cayota it is rather equivocal, and the Coco-nut may have 
been deliberately introdnced ; two species are wind-introduced. 

Of the fifteen Barren Island trws, nine are bird-introduced species ; 
five are sea-introduced ; one has been introduced by wind. 

Here again great conformity'.between the floras is  observable ; of 
the fifteen Barren Island trees, ten occur in Narcondam : these include 
all the bird-introduced ones oxcept four, and all but one of the sea-intro- 
duced species ; one wind-introduced species is common to the two islands. 

Among herbaceous species, where the equality of numbers promised 
most agreement, there is therefore greater diversity between the two 
f l o m  than among the others. 

Of the 75 species of Phanerogam peculiar to Narcondam, 22 have 
been introdnced by the sea, 42 by birds, and 10 by winds ; one species 
( M w a )  has been introdnced by man. Of the 25 species peculiar to 
Barren Island, on the other hand 5 have been introduced by the sea, 15 
by birds, 5 by winds. Of the 40 Phanerogams common to the two 
islands ; 24 are sea-introduced, 13 are bird-introduced, 3 wind-introduced. 
In  the common element of the two floras, the sea-introduced speciea 
form the dominant class, being nearly double the bird-introduced species 
and six times as numerous as the wind-introduced ones. In the special 
elements, on the other hand, the bird-introduced species form in both 
instances the dominant class ; in Narcondam they are nearly twice aa 
numerous as the sea-introduced and four times as numerous as the wind- 
introduced species ; in Barren Island, they are three times as numerous 
as either of these kinds. 
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h f a h k l s  for a Flora of tb Malayan Peniraeula.-By Q e o s a ~  KING, M .  B. ,  
LL. D., F.R.S , C.I.E., Superintendent of the B q a l  Uota~ic  Qarden, 
Cblcutta. 

[&ad Jane Ith]. 

No. 5. 

Reainons trees, rarely climbing shrubs. Leavecr alternate, simple, 
quite entire, rarely sinuate-crenate, penni-nerved, the main nerves 
bold ; stipules usually small and jnconspicuous, sometimes larger 
and persistent, or fugitive, leaving an annular scar, (absent in 
Anciditrocladw). Flozoers in few- or many-flowered, axillary and terminal 
racemes or panicles. Bracts usually minute or 0, rarely larger and 
persistent. Sepals free, or cohering into a tube surroundihg but free 
from, or more or less adnate to, the base of the ovary and fruit. Petah 
contorted, connate at  the base, or free. Btamens m, 15, 10 or 5, hypogy- 
nous or sub-perigynons, free, connate, or adnate to the petals ; filaments 
short, often dilated a t  the base; anthers 2-celled, the outer valres 
sometimes larger, connective often aristate or with an obtuse append- 
age. Ovary slightly immersed in the torus, nsually 3- rarely 2- or 
1-celled; style snbulate or fleshy, entire or with 3 minute stigmatic 
lobes ; ovules anatropons, 2 in each cell, pendulotls or laterally affixed 
(solitary and erect in An&trocladus). Fruit usually nut-like, its peri- 
crrrp leathery or woody, l- rarely 2-seeded, surrounded by the variously 
amrescent calyx of which two or more sepals or lobes &re usually developed 
into linear wings. Seed exalbnminons (albumen fleshy and ruminate in 
Ancistrockrdua) ; cotyledons fleshy, equal or unequal, straight or more 
or less plaited and crumpled, sometimes lobed ; radicle directed towards 
the hilum, nsnally included between the cotyledons.-DISTRIB. Confined 
(except a few Tropical Bfrican species) to Tropical Eastern Asia; 
genera about 18, species about 290. 

Sect. I. En-DIPTEBOCARPEB. 0-es 3-celled, each cell 2-ovuled : 
stigmas united, more or less 3-lobed : seeds usually exalbuminous 
the outer segments of the fruiting calyx usually enlarged : trees 
or erect shrubs, mostly stipulate. ' 

Fruiting calyx with 2 or more of its segments 
or sopals produced into long membmous, 
reticulate, nerved wings much longer than 
the fruit ; pericarp leathery, (woody in  some 
sp. of Shorea ). 

J. 11, l a  
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Fruiting calyx with a distinct tube. 
Calyx-tube quite free from the 

... ... fruit ... 1 Dipterocarpw. 
Calyx-tube adherent to the fruit 2 Anisoptera. 

Sepals united a t  the base only, the short 
calyx-tube either quite free from the 
frnit or slightly adllercnt to it, the 
calyx-segments or sepals valvate or 
nearly so. 

Stamens with a single, long apical, 
appendage from the connective 3 Vaticu. 

Stamens with 4 apical appcnd- 
ages from the anthers and 1 
from the connective ... 4 Pealacme. 

Sepals free, imbricate. 
The three outer sepals always, 

and onc or both of the inner 
two occasionally, winged in the 
fruit;  anthers with a short 
apical appendage from the con- 
nective . . .  ... 5 Shmea. 

The two outer sepals winged in 
the fruit, the three inuer not 
longer than the fruit and close- 
ly embracing it ; stamens with 
a terminal appendage from the 
connective longer than tho 
anther ... ... 6 Llopea. 

Sepals of fruiting-calyx all enlarged but not 
exceeding, or only slightly exceeding, the 
fruit ; pericarp leathery or woody. 

Bruiting calyx embracing the frnit but 
not adherent to it. 

Sepals of fruiting oalyx slightly 
thickened. 

Sepals of fruiting-calyx ob- 
long, nearly equal, U S U H ~ ~ ~  

shorter than the fruit, re- 
flexed or erect. ... 7 Betino&t&dron. 

Sepals of fruiting-calyx 
rotund, unequal (the iuner 
two smaller), reflexed ... 8 Isoptma. 
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Sepals of fruiting cnlyx much 
thickened and woody. a t  the 
basc. 

Calyx forming a cup a t  the 
base of the fruit, but not 
adhering to i t :  pericarp 
woody ... ... 9 Balanocarpus. 

Calyx adherent to the fruit : pericarp 
tl~ickly leathcry ... ... 10 Pachynocarpus. 

Sect. 11. AXC~~TROCLADEE. Ovary 1-celled with 
a single ovule ; stigmas 3, distinct : Seeds 
mith copious ruminate albumen. Exstipulate 
climbers. ... ... ... ... 11 Ancisirocladus. 

Lofty trees, stellately pnbescent or more or less clothed with 
fascicled hairs. Leaves coriaceons, entire or sinnate-crenate; lateral nerves 
connected by marginal loops and transverse reticolations ; stipules large, 
valvate, enclosing the terminal bud, finally cadncons and leaving an 
annular scar. Flowers large, white or-reddish. Calyx-tube free. Petab 
nsnally pnbescent externally, especially on the outer margin. Stnmeno 
a, ; anthem linear, cquivalved, acnminata Oeay 3-celled ; style filiform ; 
ovnlcs 2 in each cell. Fruit nut-like, 1-seeded, enclosed in the accres- 
cent calyx-tube, free; accrescent calyx-lobes 2, erect. Seed adnate to 
the base of the pericarp; cotyledons large, thick, unequal ; radicle 
inconspicuous.-Drs~srs. Tropical E. Asia ; species about 60. 

Ripe fruit spheroidal or ellipsoidal, neither angled nor winged. 
Yonng branches, petioles, under surfaces of the midribs, and 

nerres of the leaves covered with coarse stiff fasciculate 
hairs  

... Fruit glabrous ... ... 1. D.n.initus. 
... ,, stellate-pubescent ... 2. D. Scortechinii. 

Yonng branches deciduously ~ubescent. 
Leaves with 12 or more pnirs of nerves. 

Leaves oblong-elliptic, their under snr- 
faces sparsely stellate-pubescent ... 3. B. Skinneri. 

Leaves elliptic or ovat,o-elliptic, their 
nnder surfaces pnberulons or quite 

... glabrous ... ... 4 D. ftcrbinatue. 
Leaves mith 8 to 10 pairs of ncrves. 

... A11 parts quite glabrous ... 5. D. Kerrii. 
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Ripe frnit with 5 angular tuberosities on its 
... upper portion ... ... 6. D. cornutue. 

Ripe fruit 5-angled : 
Calyx-tube glabrous; leaves 2-5 to 3.25 in. 

... long ... ... 7. D. jaginezre. 
Calyx- tube densely stellate-tomenhe ; 

... ltaves 6 to 8 in. long ... 8. I). oblinagifolizu. 1 
Ripe frnit with ita 5 angles produced into wings : 

Leaves glabrous : I 
Young branches a t  first scurfy-pubernlous, 1 

ultimately quite glabrous : buds ovoid, 7 

minutely pale canescent ... 9. D. grandiflorue. 
Young branches as in the last, but with 

conspic~ous tawny-tomentose, oblique 
annuli ; bnds cylindric, hoary-canes- 

... cent ... ... 10. D. Kumfler4. 
Young branches minutely tawny-pnbes- 

cent, not annulated and never gla- 
brous ; buds ovoid, densely scriceous 11. D. O).i&lhii. 

Leaves minutely stellate-pubeecent on the 
lower snrfaoe : 

Flowers about 1 in. long ; leaves with 
rounded or sub-cordate bases ; young 
branches very stout, with ovoid bnds : 
the acmescent lobes of the calyx 
1.5 in. broad ... ... 12. D. incgnws. 

Flowers 1.5 in. long ; leaves with rounded 
or cuneate, not nub-cordate, bases : 
young b m c h e s  moderately stout with 
oylindrio bnds : accresoent calyx-lobes 
-7 to -8 in. bmad .... ... 13. D. akrtue. 

1. D r w ~ ~ o c ~ s v n s  CRINITUS, Dyer in Rook. fil. F1. Br. Ind. I. 296. 
.A tree 90 to 150 feet high : younK branchee, petioles, under surface of 
midrib and nerves, pedicels and outer surface of bracts of inflmeacence 
clothed with stiff yellowish-brown fascicled hairs. Leaves very coria- 
ceous, ovate or mare usually obovate, acute, the base rounded or mb- 
acute ; the edge entice, fringed with fascicled hairs, recurred (a t  least 
when dry) ; both surfaoes sparsely hispid when young, glabreecent when 
old; main nerves 12 to 18 pairs, spreading, rather straight, very 
prominent on the lower, depressed on the npper, surface ; length 3 to 
5 in., breadth 1.75 to 2.75 in., petiole 1 to 1.25 in. Rsceruw about 6- 
flowered. Flowen nearly 2 in. long. Calyx glaucous, glabrous. Petab 
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pubernlous, linear, blnnt. 8tatnens 15. h i t  (immature) ellipsoid, wing- 
less, glaucous, smooth ; the enlarged calyx-lobes linear-oblong, blunt, 3- 
nerved, inconspicuously reticulate, shining, 3.5 in. long and -6 to '8 in. 
broad. Dyer in Jonm. Bot. 1874, p. 103. D. hirtus, Vesque, Comptes- 
Rendus, 1874, 78, p. 627 ; Journ. Bot. 1874, p. 151 ; Dyer 1. c. 154. 

Malacca ; Maingay (Kew Distrib.) No. 196. 
Perak ; Scortechini, No. 1955. DIBTBIB. Borneo : (fide Dyer), Beccari, 

779, 1883. 
Burck (Ann. Jard. Bot. Buitenzorg, Vol. 6, p 196) reduces this to  

D. Tarrpran, Korth. Korthals however describes the fruit of that 
species as having accrescent calyx-lobes 13 inches long by 3 broad. 

2. DIPTEROCARPUS SCORTECHINII, King, n. sp. A large tree: yonng 
branches rather stout, densely clothed, (as are the short cylindric buds, 
the petioles and racemes) with large tufts of coarse, brownish, shining 
hairs. Leaves coriweous, elliptic-ovate, or sometimes elliptic-sub-ovate, 
sub-entire, abruptly and shortly acnminate, slightly narrowed to the 
rounded base; npper surface glabrous or glabrescent, the nerves sparse- 
ly stellate-pubescent, the midrib tomentose ; under surfsce sparsely 
stellate-pubescent, the nerves (and especially the midrib) with long 
silky hairs intermixed : main nerves I6 to 18 pairs, straight, oblique, 
very prominent beneath : length 6 to 7.5 in., breadth 3 to 3.5 i n ,  petiole 
1 to 1.2 in. Racemes few-flowered, short. Fruit ( ?  immature) ovoid, 
contracted nnder the mouth, glaucons, stellate-pubescent, '75 in. long 
and -5 in. in diam; aocrescent calyx-lobes linear-oblong, reticulate, 
slightly narrowed in the lower half, the apex obtuse, obscurely 3- 
nerved (the middle nerve bold, the two lateral faint), 4 to 5 in. long and 
-8 to 1 in. broad. 

Perak ; Scortechini, No. 1813. 
This is closely allied to D. crinitwr, Dyer, to which Scortechini 

doubtfully referred it. It differe from D. crinitus in its larger leaves 
and stellate-pubescent fruit. I t  has also a different time of flowering; 
for, as Scortechini remarks in his field notes, this is in immature fruit 
in the beginning of March, while D. m'nitucr does not come into flower 

0 
until the end of April. 

3. DIPTEROCARPU~ SKINNERI, King, n. sp. A tall tree; yonng 
branches thin, deciduously tawny-pubescent. Buds cylindric, naxrow, 
golden-sericeous. Leaves oblong-elliptic, narrowed in the npper half or 
third to the acute or shortly acnminate apex, slightly narrowed to the 
rounded base, upper surface glabrous or sparsely adpressed-pubescent, 
the midrib tomentose, the lower sparsely stellate-pubescent, the midrib 
and 16 to 19 pairs of straight oblique nerves adpressed-sericeous; 
nerves prominent on the lower, faint on the npper, surface when dry : 



92 G. King-Materials for a EZora of the Bralayan Peninszrh. [No. 2, 

length 5 to 8 in., breadth 2.25 to 3 in. ; petiole -7 to .9 in., tomentose. 
Racemes simplc, short, 2- or 3-flowered, pubescent Flowers 2.5 in. long. 
Calyn with narrowly campanulatc tube, covered outside with minnte, 
palc, stellate tomenturn. Petals linear-oblong, blunt, more or less pubes- 
cent outside. Fruit (? immature) globular-ovoid, glabrous, -65 in. in  
diam. : accrcscent cnlyx-lobes glabrous, reticulate, linear, blunt, con- 
tracted a t  the very base,  early 5 in. long and about .75 in. broad. 

Penang ; a t  the back of West Hill, a t  an elerntion of 1,000 feet. 
Curtis No. 1403. 

A F ~ I T  distinct species known only by 311,. Ctrrtis' scanty speci- 
mens. I have named it in honour of Mr. Skinner, Resident Coancellor 
of Pcnang. 

4. DIPTEROCABPL.S TERRINATVS, Gaertn. f .  FlTlct. 111. 51, t. I.% 
A tree 80 to 100 feet high: young shoots rather slender, a t  first minnte- 
lg vclvety, pale grey, afterwards glabrous : buds cylindric, softly pale 
pnbcscent Leaves thinly coriaceous, elliptic or oratc-elliptic, acute 
or shortly acuminate, tho base rounded or sub-cordate, the edgee 
slightly undulate, sometimes snb-crenate; both surfaces glabrous, or 
the lower pubcrulous especially on the midrib and nerves : main nerves 
12 to 18 pairs, straight, oblique, prominent on the lower surface; 
length 4.5 to 11 in., breadth 2.5 to 5.23 in. ; petiolc 1 to 1.5 in., glabrous 
or pubescent : stipnles tawny-velvety in the lower part but pubescent to* 
wards the apex. Racemes 3- to 5-flowered. FZoz~~ers 1.25 to 1.5 in. long. 
Calyx-tube obconic, glabrous, smooth, not winged. Petuls linear-oblong, 
obtuse, more or less canescent. Pi.~cit ellipsoid-ovoid, tapering to each end 
when young: globular when ripe and .75 in. in diam., with neither 
wings nor ridges ; the two accrcsccnt calyx-lobes glabrous, conspicuously 
reticulate, obscurely 3-nerved, oblong-lanccolate, obtuse, 4 to 4.5 in. 
long and 1.26 in. broad ; the three small lobes of the calyx deltoid, very 
short. Roxb. Eort. Beng. 42;  F1. Ind. 11. 612; Corom. Plants 111. 
10 t. 213. Ham. in Nem. Wern. Soc. VI. 300: Wall Cat. 952; A. DC. 
Prod. XVI. 2, 607 ; W. and Arn. Prod. 85 ; Dyer in Hook. fil. F1. 
Br. Ind. T, 295 : Jonrn. Bot. 1 8 7 4 , ~ .  102 t. 143, f i ~ .  13: K u n .  For. F1. 
Burm. I. 114. D. laevis, Ham. 1. c. 299.; A. DC. 1. c. 607. W. and A. 
prod. 85 : Kum, 1. c. 114. ?D. indicus, Bedd. Forest. Rep. 1864-5, 

'17 cum tab.; Flora Sylvat. t. 94. 
Assam, Cachar, Chittagong, Burmah, S. India. 
VAR. anda~nanica : enlarged calyx-lobes linear-oblong, not oblanceo- 

late, -75 in. broad ; leaves broadly ovate, sub-cuneate a t  tho base. 
South Andaman : common. 
Following Dyer, I have included under this the plant named D. 

2ae~i.s by Buchanan Hamilton iu the Mcmoirs of the IVerncrian Society, 
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Vol. VI. p. 299. Hamilton distillpishes his species D. laevis by its 
flattened bmnchlets, and perfectly glabrous leaves and petioles, while 
D. t,tberculatus Gnertn. has terete branches and pubescent leaves nnd 
petioles. The former (called Dulia Garjan, by the natives of Chitta- 
gong) yields, he says, no wood-oil ; while the latter (called Telia 
Qarjan) does. The materials before me do not enable me to differen- 
tiate the two aa speciea. Moreover, specimens sent to me by Dr. E. 
Thurston, Reporter on Economic Prodncts to the Government of India, 
(and which had been collected by the Forest Officer of Chittngong 
under the vernacular names Dulia and Telia Garjan) appear exactly 
alike. Careful inyestigation in the field may however prove that there 
is some better basis for Hamilton's view than the trifling daerences 
which lie has noted in the outline of the bmnchlets and the pubes:ence 
of the leaves. I am not a t  all satisfied that the Southern Indian tree 
named D. indicus by Beddome is rightly reduced here. Better Herba- 
rium specimens than any which I have seen, and investigation in the 
field, are I think required to settle this point also. 

5. DIPTEROCABPTS KERRII, King, n. sp. A tall tree; all parts, 
except the petals, glabrous ; yonng branches thin, slightly flattened 
a t  the tips, not annular. Buds narrow, cylindric. Leaves coriaceons, ovate- 
elliptic, acute or very shortly and bluntly acuminate, the edges undulate, 
the base cuneate; main nerves 8 to 11 pairs, oblique, straight, bold and 
shining on the lower surface; length 3 to 4 in., breadth 2 to 2.5 in., 
petiole .9 to 1.1 in. Pulaicles short, spreading, few-flowered. Flou.e?r 
1.5 in. long. Calyx-tube glaucous. Petals linear-oblong, obtuse, more 
or less pubescent or tomentose towards their middle externally. Fruit 
turbinate, smooth, 1 to 1.15 in. in diam. ; accrescent calyx-lobes linear- 
oblong, blunt, reticulate, 3-nerved, 4.5 to 5 in. long, and 1.25 to 1.5 in. 
broad : minor lobes very short, broad, rounded. 

Malacca ; Maingay (Kern Distrib.) No. 199, Griffith 727, Derry 1032. 
Pangkore ; on Ounong Yunggal, Curtis No. 1561. 

Mr. Curtis describes thia as a very large tree yielding an oil. It 
resembles D. Hasseltii, Bl., but has pnch smaller leaves. 

I have named this species in honour of Dr. Kerr, an enthusiastic 
Botanist much interested in the Malayan Flora. Closely allied to this, 
and perhaps identical with it, is the tree represented by Mr. cur ti^' 
specimen (Waterfall, Penang) No. 1653. The yonng wood of the 
letter is howerer paler than that of D. Kewii from Pangkore and 
Malacca, and thc leaves are pnbernlons, not glabrous, beneath. I hare 
seen no flowers of it. 

6. DIL~TEI~O~ARPL!~  CORNUTUEI, Dyer in Hook. fil. F1. Br. Ind. I, 296. 
A tree 50 to 70 feet high : young branches stout, compressed, minutely 
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rufous-tomentose with a few scattered longer hairs. Leaves large, 
coriaceous, oblong, blunt a t  each end, the edges undulate or obscurely 
sinuate-crenate : upper surfme glabrous, the midrib and nerves pale 
when dry: under surface deusely covered with minute, pale, stellate 
tometltum : main nerves 16 to 20 pairs, prominent, spreading, straight, 
the transverse veins rather distinct : l e n ~ t h  9 to 14 in., breadth 5 to 8 
in., petiole 2 to 3 in. ; stipules rufous-sericeous, the haire fascicled. 
Bacemes 7- or 8-flowered. Flozows 1-75 iu long. Calyx-tube 5-winged, 
canescent, the short lobes very obtnse. Petal8 oblong or sub-spathulate, 
stellate-canescent. Fruit about 1 in. long, sub-globular, with 5 thick 
short wings in its upper half; enlarged calyx-lobee linear, obtnse, 5 o r  
6 in. long and 1.25 to 1.75 in. broad, shining, boldly 3-nerved, reticulate. 
Dyer in Journ. Bot. 1874, p. 103, t. 143. fig. 15. Parinarium dilleni- 

folium, R. Br. Wall. Cat. NO. 7520. Petrocaya dillenifolia, Steud. 
Nomencl. 11, 309. 

Singapore : Wallich. Malacca : Maingay (Kew Distrib.) No. 197. 
Penang : Curtis No. 1402. Perak : Wray, No. 4160. 

It was Sir Joseph Hooker who f ist  pointed out that the Walli- 
chian plant No. 7520, issued as Paritaurium, belongs really to thia 
species. 

7. DIPTEROCARPU~ FAGINEUS, Vesque in Comptes-Rendus, tome 78, 
p. 626: Journ. Bot. for 1874, p. 143. A tree 40 to 80 feet high : young 
branches slender, a t  h t  minutely pulvernlent tawny-pubescent, nlti- 
mately glabresent or glabrous and dark-~~lonred,  the buds cylindric. 
Leaurn coriaceous, elliptic.orate to elliptic-lanceolate, acute, the edges 
entire or sub-undulate-crenulate, the base cuneate, both surfaces pubern- 
low especially on the midrib and nerves ; main nerves 10 to 13 pairs, 
&might, oblique, prominent on the sub-glaucous lower surface ; length 
2-5 to 3.25 in., breadth 1.3 to 1.75. Bacemea slender, I- to 4-flowered. 
Flowerr about 1.25 in. long. Calyx-tube campanulate, not constricted 
a t  the mouth, 5-angled. Ripe fruit ellipsoid, tapering more a t  the base 
than a t  the apex, 5-angled, glaucous, 1 in. long: acerescent calyx-lobes 
linear-oblong, obtuse, contracted a t  the base, 3-nerved, 2.5 to 3 in. 
long and about '75 in. broad. 1). prianaticwr, Dyer Journ. Bot. 1874. 
pp. la, 152. t. 144 fig. 17. Dipterocarpus, sp. Hook. fil. in Linn. Trans. 
' XXIII,  161. 

Perak : King's Collector No. 3527, Bcortechini. Penang ; Curtis 
No. 1401. 

D. f a g i w ,  Vesque, has been wllected hitherto only in Borneo 
(Beccari No. 3008 and Motley No. 14'3,) and the leaves are described 
by Dyer as being papyraceous in texture and having about 8 paira of 
latoral nerves. The leaves of the Persk tree which I now refer to this I 
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species, are coriaceous and have 10 to 13 pairs of nerves. The Perak plant 
may therefore belong to a distinct, but closely allied, species. Curtis' 
Penaug specimens (No. 1401) are qnite glabrous in all parts except the 
petals. 

8. DIPTEROCARPUS OBLONQIPOLIUS, Blulpe, Mus. Bot. Lugd. Bat. 11, 
36. A tall tree : young branches glabrous, dark-coloured, sparsely 
lenticellate ; buds cylindric. Leaves coriaceous, oblong or elliptic- 
oblong, shortly and bluntly acuminate, the edges sub-undulate, the 
base cuneate ; both surfaces shining, glabrous, the midrib and 13 to 16 
pairs of straight bold nerves with a few stellate hairs along their 
sides : length 6 to 8 in., breadth 2 to 2.75 in., petiole '9 to 1.1 in. 
Racemes slightly supra-axillary, densely tawny-tomentose, bifurcating, 
each branch with 3 to 5 flowers and several linear membranous decid- 
uous bracts. F810wercr abont 2.5 in. long. Calyx-tube fnsiform, sligl~tly 
contracted a t  the mouth, 1 in. long, boldly 5-angled, densely stellate 
tawny-tomentose as are the 3 minor calyx lobes; the 2 larger linear- 
oblanceolate lobes sparsely stellate-pubescent, boldly 1-nerved and with 
2 obscure lateral nerves. Ripe fruit unknown. Miq., Fl. Ind. Bnt. I. 
pt. 2, p. 498; A.DC. Prod. XXI. 2, 614; Dyer in Journ. Bot. 1874, 105. 
B. stmpt-, Vesqne, Comptes-Rendus, tome 78, p. 625 ; Journ. Bot. 
1874, p. 150. 

Perak, Scortechini. DI~TBIB. Borneo, Sumatra. 
Except as regards inflorescence, the Perak specimens of this are 

practically glabrous. I n  Borneau specimens, however, the yonng parts, 
buds and petioles are fusco-tomentose. (Dyer 1. c.) 

9. DIPTEROCARPUS GRANDIFLORUB, Blanco, $1. Filipp. Ed. 2, 314. 
A tree 80 to 120 feet high: yonng branches rather stout, sub-compressed, 
a t  first hoary-puberulous, but finally qnite glabrous, nearly black when 
dry ; leaf-buds shortly ovoid, minutely pale-canescent. Leaves coriaceous, 
ovate-elliptic, shortly acuminate ; the baae broad, rounded or sub-truncate, 
sub-cordate; the edges entire or obscurely undulate-crenate, both sur- 
faces glabrous ; main nerves 14 to 16 pairs, spreading, rather straight, 
prominent on the lower, obsolete on the upper, surface ; length 6 to 9 
in., breadth 3.5 to 5 in. ; petiole 2 to 3 in. long, glabrons. Racemes 
abont 4-flowered. Flowers articulated to the rachis, 2 in. long. Calyx- 
tube 5-winged from base to apex. Petab linear-oblong. Fntit oblong, 2.5 
in. long, wings stont, -5 in. or more in width ; the 2 accrescent lobes of 
the calyx oblong, obtuse, glabrons, reticulate, 3-nerved, the mesial 
nerve the longest and most distinct, 7 to 9 in. long and 1.5 to 2 in. broad, 
the smaller calyx lobes sub-orbicular. A.DC. Prod. XVI., 2 p. 612 ; 
Dyer in Journ. Bot. 1874, p. 106, t. 145, fig 19; Burck in Ann. du 
Jard. Bot. Buitenzorg, vol 6, 201. D. Blanwi, Bl., MUS. Lugd. Bat. 11. 

J. 11. 13 
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35. D. Motleyanus, Hook. fil. in Trans. Linn. Soc. XXIII.  159. A.DC. 
in  DC. Prod. XVI., pt. 2, 611. D. pterygocatyx, Scheff. Oh. Phyt. 
11. 35 ; Dyer in Hook. 61. Fl. Br. Ind. I, 298. Mocunera grandiwa, 
Blanw, F1. Filipp. Ed. I, 451. Aniaopt~ra? Turcz. in Bull. Soo. Nat. 
Mosc. 1858, I, 233. 

Malrtcca : Maingay (Kew Distrib.) No. 198. Penang : Curtis 4%. 
Perak : Swrtechini 152 b. DISTRIB. Bangka, Teysmann. (?) Philip- 
pines. 

The late Father Scortechini's field notes contain the following 
accoant of the flower : " The petals of this are red inside in the middle, 
but pale towards the margins ; the stamens are numerous, 2-seriate, 
united in a ring by their enlarged bases, falling off together : staminodes 
many, short, adpressed to the ovary. Ovary pubescent, scaly towar da 
the base. Fruiting-calyx reddish." The species comes near D. 
G.n$thii : but is distinguished from it by the characters which I have 
noted nnder that species. Flowers of D. Uri$ithii are, however, wanting 
for comparison. 

10. DIPTEROCARPUS KUNSTLERI, King, n. Sp. A tree 80 to 120 feet 
high ; young branches flattened, a t  first sparsely covered with minute 
sculfy deciduous pubescence, ultimately glabrons, but always with 
oblique tawny-tomentose annuli. Buds narrowly cylindric, hoary- 
canescent. Leaves elliptic or sub-rotund-elliptic, very shortly accmi- 
nrtte, the base rounded or sub-cuneate, the edges undulate or snb- 
crenate, both surfaces glabrons : main nerves 16 to 18 pairs, oblique, 
straight, prominent on the lower surface: length 7.5 to 11 in., breadth 
4'5 to 7 in., petiole 1.5 to 2 in. Racemes 6 to 8 in. long, often bifid, 4- 
to 6-flowered, glabrous. Flowere 2'5 to 3 in. long, glaucous. Calyx-twbe 
nmrowly obwnic, 5-winged, glaucous. Petals linear, obtuse, glaucous. 
Fruit sub-globular, an inch or more long, with 5 wings about 25 in. 
wide : accrescent calyx-lobes oblong, obtuse,  lightly narrowed towards 
the baso, glabrous, reticulate, 3-nerved, 6 or 7 in. long and about 1.25 
in. broad. 

Perak : King's Collector, Nos. 3638, 3798, 7508 and 7606. 
Allied to D. gradiflorus; but with larger leaves, smaller fnit 

and different bnds. Allied also to D. a?;fithii but with smaller fruit  
and different bnds. This species has leaves like D. trinervis B1. and 
D. retuswr Bl., but differs from these in having winged frnit : it also 
resembles D. Dyeri, Pieme, which, however, has longer leaves d t h  
hairy petioles and more narrowly winged fruit. 

11. DIPTEROCARPUS GRIFFITHII, Miq. Ann. Mus. Lugd. Bat. I, 213. 
A tree 100 to 125 feet high : young branches stout, sub-compressed, 
minutely tawny-canescent ; the leaf bnds ovoid, densely covered with 
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yellowish-brown shining hair. Leaves coriaceous, broadly ovate, usually 
dightly narrowed to the rounded base, but sometimes the base tmncate- 
ly sub-cordate, the apex acnte or shortly acuminate, both surfaces 
glabrons, the upper shining ; main nerves 12 to 14 pairs, spreading, 
straight, slightly prominent on the lower snrface : length 5 to 11 in., 
breadth 3 to 5.5 in., petiole 2.25 to 3.5 in. Racemes 3- or 4-flowered. 
Flowers 1.5 in. long. Calyx ob-conic, sub-glabrous, 5-winged. Fm~it 
oblong, 2.5 in. long, the wings extending from base to apex, stout, .5 
in. or more broad : accrescent lobes of calyx oblong, obtnse, glabrous, 
reticulate, boldly 3-nerved, 5 to 7 in. long and about 1.75 in. broad. 
A. DC. in DC. Prod. XVI, Pt. 2, 611 ; Dyer in Hook. fil. F1. Br. Ind. 
1, 299: Jonm. Bot. 1874, 107. Kurz For. Flora Bnrm. I, 116. D. 
grandifom Qriff. Notul. IV, 515 (not of Blanco). 

S. Andaman : Kurz, King's Collector. 
This closely resemble8 U. g r a n d z ~ m ,  Blanco, but the two may 

be reairily distinguished by their young branches and leaf-buds. The 
young branches of this species are pale canescent and its lenf-buds 
broad and golden sericeons; while the branchleta of D. grandtflwwr 
are quite glabrous and dark-colonred and the bnds are narrow and pale 
canescent. 

12. DIPTER~CAUPUS INCANUS, Roxb. Hort. Beng. 42; F1. Ind. 11. 
614. A tall tree: young shook terete, stout, densely but minntely 
tawny-tomentose ; the bnds short, ovoid, thick, with longer tomentnm 
than the branchleta. Leaves wriweous, broadly ovate, mute or snb- 
acnte, the base rounded or sub-cordate, the edges undulate; upper 
d a c e  glabrons, the midrib alone slightly pubescent : nnder snrface 
uniformly pale, shortly but softly stellate-pubescent, the midrib 
and nerves tomentose. main nerves 12 to 15 pairs, oblique, 
straight, prominent on the lower surface ; length 5 to 8 in., breadth 
2.5 to 4.75 in. ;  petiole -8 to 1-25 in., pubescent. Flincers abont 1 in. 
long, nsnally in racemes but occasionally in short 7- or 8-flowered 
paniclee. Calyz-tube ob-conic, 5-winged, minutely tomentose. Petals 
oblong, obtnee. h i t  sub-globose, about 1 in. in dism., 5-winged from 
base to apex ; the wings thin, from .25 to .5 in. .broad ; the 2 accrescent 
lobes of the calyx narrowly oblong, obtnse, glabrons, much reticulate, 
3-nerved in the lower half, when mature 5.5 in. long and nearly 1.5 
in. broad ; the 3 minor lobes sub-orbicular, Wight & Am. Prod. 84 ; 
A. I)C. Prod. XVI. 2, 611; Dyer in Hook. fil. Fl. Br. Ind. I, 298; Jonm. 
Bot. 1874, p. 106. 

8. Andaman : common. DIBTRIB. Burmah, Knrz, Herb. No. 2109 
(;. part). 

The plant here described nnder the name D. incanus closely re. 
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sembles D. alatus, Roxb. ; but its flowers are shorter, the leaves are 
more broadly ovate, and have rounded or cordate, not cuneate, bases, 
while the pubescence of the lower surface is paler and more aniform 
and the young branchlets and leaf-buds are stouter. Bforeover the  
accrescent lobes of the calyx are longer and nearly twice m 
broad: the 5 wings of the calyx-tube are also broader. Roxburgh's 
description of his species D. i~~canus is very brief; he left no drawing 
of i t  a t  Calcutta; and no authentic specimens of his own naming 
appear to exist. It is therefore impossible to decide with absolute 
certainty what Roxburgh's D. i~acatb~ts is. At Kern Mr. Dyer accepts 
Kurz's Pegu specimen No. 2109 as belonging to it, and the specimens 
recently brought from the S. Andaman by my collectors agree with 
that number of Kurz's. 

13. DIWEROCARPU~ ALATUS, Roxb. Hort. Beng. 42 ; F1. Ind. I1 614. 
A tree 80 to 125 feet high : young branches terete, rather stout, softly 
and minutely pubescent; the buds narrow, mfous-sericeons. Leaves coria- 
ceous, ovate-elliptic, the apex acute, the base cuneate, the edges nndu- 
late : upper surfaco glabrous except the minutely tomentose nemes and 
midrib : lower sparsely and minutely stellate-pubescent, the 10 to 14 
pairs of oblique rather straight prominent main nerves densely tomen- 
t o ~ e  ; length 5 to 8 in., breadth 2.75 to 4.5 in. ; petiole 1 to 1.5 in ,  
pubescent : stipnles sericeous-pubescent. Panfcles 6- or 7-flowered. 
Flowers about 1.5 in. long. Calyx-tube ob-conic, 5-winged, stellate-pubes- 
cent, as are the linear-oblong petals. .Fruit globose, 1 in. in diam., 
puberuloue, 5-winged from base to apex ; the wings glabrous, trhin and 
about .5 in broad; the 2 accrcscent lobes of the caljx linear-oblong, 
obtuse, glabrons, much reticnlate, 3-nerved in the lower half, 4.5 in. 
long and -7 or '8 in. broad : the 3 unenlarged lobes obtuse. Wall. Cat. 
953 : A. DC. Prod. XVI. 2, 611 in part : Dyer in Hook. fil. F1. Br. Ind. 
I, 298 ; Journ. Bot, 1874, p. 106 (excl. syn. D. costatus, Gaertn.) Kum 
For. Flora Bnrm. I. 116 ; Pierre Flore Forest. ~och-chine,  t. 212. 
Oleoxylon babamiferum Wall. Cat. p. 157. 

Burmah : Wallich, Brandis, Helfer No. 730, Kurz. b d a m a n s  ? 
Gmrtner's figure and description of his D. costatus are confined to 

the fruit only. The former is that of a Dipterocaryus with the elongat- 
ed calyx-lobes of D. alatw, Roxb., but with the 5 wings on the tube of 
the calyx very narrow, whereas those of Hoxburgh's D. alatus a re  
very broad. Dyer (F. B. I. i, 298) expresses his belief that Gaertner'e 
figure is a bad representation of 1). alatus, Roxb., and he reduces 
Gaertner's D. costatus to Roxburgh's D. nlatus. M. De Candolle, on t h e  
other hand, retains D. wstatus, Gaertn. as a good species and in 
this he is followed by Knrz ; but Messrs. Dyer and De Candolle agree 
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that the D. costatus described by Roxburgh is a difFerent plant from 
Gaertner's. For Mr. Dyer i t  is still a doubtful species; while M. De 
Candolle reduces i t  to D. angwtifolius W. & A., which for Dyer is in its 
turn a doubtful species. A eareful examination of the material now 
collected a t  Calcutta and at  Kew leads me to believe that D, costatus, 
Gaertn., is a perfectly good species, and thnt the best character to 
distinguish it from Roxbu~gh's D. alatus is the narrowness of the wings 
of the calyx-tube. Specimens collected in Burmah by Kurz (No. 113 of 
his Herbrn.) and by Brandis, have fruits exactly like thnt figured by 
Guertner. Bloreover I see no reason for thinking that the tree describ- 
ed by Roxburgh (Fl. Ind. 11; 614) as D. costutics, Gaertn., is anything 
else than Gaertner's plant. Mr. Dyer (Journ. Bot. 1874, p. 15Y) ex- 
presses the opinion that D. Lemeslei, Vesqne-a species collected on the 
island of Pulo Condor off the Cambodian c o a s t i s  reducible to D. 
alatrrs, Roxb. 

It is very doubtful whether D. alattcs, Roxb., occurs in the Andrt- 
mans. I have seen no specimens of i t  from these islands, and I give i t  
aa an Andaman plant on the authority of the " Flora of British India." 

Besides the preceding, there are various other species of Dipterocarpue 
in the Calcutta Herbarium from localit,ies within the British Malayan 
region which, for want of sufficient materials, I am unable to describe. 
Chief amongst these are :- 
. ( I )  Curtis No. 1560 from Penang, a species with winged calyx-tube. 

(2) A species from Perak, represent,ed in Scortechini's collection 
(without number) by fruits resembling those of D. Lowii H., f., D. intri- 
catus, Dyer, and D. lainellatm, Hook. 61. 

(3) A species from the Andamans with leaves resembling those of 
D. Qri ' th i i ,  Miq., but with globular fruit which has neither angles nor 
wings on the calyx-tube. This possibly may be a form of D. pilosus, 
Roxb. 

(4) A Perak species (Herb. Scortechini mixed with No. 1478) re- 
presented by fruits something like those of D. fayineus, Vesqoe, but 
with the calyx-tnbe winged, not angled. 

(5) A Perak species represented by leaf-twigs and loose frnit of a 
species resembling both D. faginem, Vesque, and D. gracilis, Bi., but 
differing from both. 

(6) A species from Perak (Wray No. 4031) having leaves like 
D. Gri$thii, Miq., but with shorter petioles, and having also frnit rather 
like D. W$thii, but the calyx-tube with narrower wings, and the 
minor calyx-lobee emaller. 
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2. ANISOPTERA, Korth. 

Resinous trees. Leaves coriaceous, entire, feather-veined and finely 
reticulate ; stipules small, fngacious or inconspicuous. FIuwer8 in lax 
terminal panicles Calyz-tube very short, adnate to the base of the 
ovary ; the segments imbricate, then subvalvate. Stamene w ; anthers 
ovoid with a long subulate connective, outer valves larger. Ovsry 3- 
(rarely 4- 5-) celled ; style fleshy, ovoid or oblong, with an attenuate 
3-5-fid apex ; ovules 2 in each cell. Fruit adnate to the calyx-tube, in- 
dehiscent, 1-seeded, crowned by the accrescent calyx-segments, of which 
2 form linear-oblong lobes. Cotyledons fleshy, unequal ; radicle superior. 
-DISTRIB. Malay Peninsula and Archipelago to New Guinea. Species 
about 6. 

I .  ANISOPTERA CURTISII, Dyer MSS. A tree 80 to 120 feet high : 
young branches slender, minutely scurfy-tomentose. Leaves oblong, 
tapering to both ends, the apex sub-acute or acute, the base narrowed but 
rounded ; the upper surface glabrous, shining, the lower densely ochra- 
ceous-lepidote and sparsely stellate-pubescent; main nerves 18 to 20 
pairs, spreading: length 2 to 3.5 in., breadth -75 to 1 25 in., petiole -5 
to '75 in. Accrescent calyx-lobes 3.5 to 4.5 in. long, linear-spathulate, 
shining, 3-nerved : the transverse veins bold and numerous. 

Pennng : Curtis. Perak : King's Collectors. 
Var. latijolia: leaves broadly elliptic, blunt, the bases rounded but 

narrowed. 
Penang : Cnrtia, No. 1400. 
The vernacular name of this in Penang is Ringkong. 

3. VATKCA, Linn. 

Large or moderately sized resinous trees. Leaves coriaceons, entire, 
feather-veined and finely reticulate ; stipnles small, fugacious or incon- 
spicuous. F h e r s  in axillary and terminal panicles, usually tomentose 
before expansion. Calyx-tube short, free, or adnate to the base of the 
ovary ; segments somewhat acute, imbricate, then sub-valvate. Stanaene 
15 ; anthers oblong, external valves larger, connective apiculate. Omy 
3-celled ; style short, subulate, or apex clavate or capitate; stigma entire 
or 3-toothed ; ovules 2 in each cell. Fruit leathery, indehiscent, 1- 
seeded, surrounded by and someti~ues partly adnate to the amrescent, 
membranous, nerved and reticulate calyx-lobes, two of which expand 
into narrow wings 2 or 3 in. long, the other three being much smaller. 
Cotyledo,~ fleshy. 

DIBTRIB. Tropical Asia and chiefly Malaya ; ~pecies about 10. 
Synaptea is a genus established by Cfriffith (Notulm IV., 516, Tab. 

585 A, fig V.) for a tree collected a t  Mergui, and named by him Syrlap- 



1893.1 G. Eog-Mat&& for a Flora of tb Malayan Peninsula. 101 

tea odorata. This plant haa been named Synaptea grandiflora by Kurz, 
(Jonm. A.S., Beng., 1870, 2 ,65 ) ,  and Anisoptera odmata Knm, (For. Flor. 
Bnrm. I, 112), while Dyer haa identified i t  with Hops grandifira, Wall, 

I 

Cat. 958, and reduced i t  to Vatiea grandijma (F.B.I., i., 301). 
The charadera of the genns Synaptea, as given by ita anthor, are 

praotically those of Vatica, Linnmus (Mantissa II., p. 162-3, No. 
1311), except that, whereas in the Linnman description nothing ie 
said about the fruit or ite relation to the calyx, (3ri5th distinctly 
explains that he hrrs givon the name Synuptea because the ovary is 
adnate to the calyx. He does not say to what extent adnate, but, 
in fruiting speoimens of his Synaptea odurata, the adhesion extends to 
the lower part only. I n  the "Mantissa" of Linnmns, only one species 
of Vaticu is described, via., V. chinensis; and of the specimen thus 
named in the Linnrean Herbarium, Sir J. (3. Smith pnbiishes a figure 
(Smith I&, ined., t. 36.). This fignre however does not show clearly 
whether the base of the ovary is, or is not, adherent to the calyx, 
and the fruit is not figured a t  all. A reference to Linnmns' speci- 
men ought to settle what V. c h i d  really is;  but nnfortnnRtely 
it hes not settled it. I have not myself examined the actual ~ i i -  
man specimen; but the opinions of botanists who have examined 
it vary as to its identity. The plant iu generally admitted not to 
be of Chinese origin, for no Dipterncarp is  known to inhabit 
China Wight and h o t  me of opinion (Prod. 84) that Vatica 
chinePrsis is the same as Vatica laccifera, W. A. (Shorea Talura, 
'R.xb.-fide Dyer). Alph. De Candolle (Prod. XVI., 2, p. 619) keeps np 
the species V. chinensis, while Dyer (Fl. Br. Ind., I, 302) rednces it to 
Vatica hburghiana,  Blume (Mua. Bot. Lngd. Bat. 11, 31. t. 7.), 
Blume'a Vatica Roxburghiana, being, as the citations and figure given 
by that anthor show, the Vateria Rorburghiana of Wight's Illnstrations, 
p. 87, and Iwnes t. 26. It cannot be demonstrated, therefore, either from 
Linnseus' description or specimen, or from Smith's figure of the latter, 
whether Linnmns intended his genns Vatica to include only plants with 
the ovary and fruit free from the calyx, or whether plants in which 
there is such partial adhesion might not also be admitted. If the 
latter were the case there would be no occasion to keep up the genns 
Bynaptea. This is the view adopted by Messrs. Hooker and Bentham, 
who remark of Synaptea, " e x  damptione auctmis verbimiliter ad 
Vaticam referenda est." This view is also adopted by Dyer, in " Hooker's 
Flom of British India," whew he rednces Synaptea &&a, Grifi., to the 
genns Vatica, Section Eu-Vatica. This view is also to a certain extent 
adopted by Rnrck who (Ann. Jarcl. Bot. Bnitenzorg) makes Synaptsa 
esedion of Vatica, charaoteriaed by having the lobes of the frniting 
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calyx unequally accrescent, two of them being much elongate, and th.e 
frzrit being pa?.tly inferior ; while tho section Ezc-Vatica, as proposed by 
Bentham and Hooker originally, and adopted by Burck, is characterised 
by having the same fruiting calyx as Synaptea ; nothing being said about 
the  adhesion between the calyx and the fruit. Pierre, on the other harid, 
keeps up Synapterr as a genus on account of the presence of albumen 
and the structure of the embryo (characters not easily worked in  
herbarium specimens of this family). In  my own opinion it appears 
advisable to admit Synaptea as a section of Vatica, but to exclude 
Isat~xia, Retiilodendron, and Pachynocarpus, retaining these aa distinct 
genera. Vatica would, according to this scheme, be divided into two 
sections :- 

I. Eu-Vatica:-Fmit free from the accrescent calyx, i.e., fruit 
superior. 

11. Synaptea:-Fruit adnate in its lower part to the accrescent 
calyx, i e., fruit half inferior. 

Sect. I. E n - V ~ ~ r c ~ . - F r u i t  quite free from the calyx. 
Inflorescence and ripe fruit pale tomentose ; 

flowers .4 in. long ... ... ... 1. V.perakensis. 
Inflorescence and ripe fruit rusty-tomentose. 

Flowers .25 in. long ; nerves of leaves 13 
to 15 pairs; petioles .3 to .4 in. long ... 2. V. Lowii. 

Flowers .45 in. long; nerves of leaves 9 
to 12 pairs; petioles .6 to 1.5 in. long ... 3. V. Maingayi. 

Sect. 11. SYNAPTEA -Calyx-wings adherent to the 
ripe fruit for nearly half its length. 

Leaves 9 to 10 in. long and with 18 to 20 pairs 
... of nerves ... ... 4. V. nitida. 

Leaves 2.5 to 7 in. long, with 6 to 13 pairs 
of nerves. 

Larger lobes of calyx of fruit obovate and 
very blunt. 

Leaves with 6 to 8 pairs of faint 
nerves ... ... ... 5. V. cinerea. 

Leaves with 11 to 13 pairs of bold 
nerves ... ... ... 6. V. Ctcrticrii. 

Larger lobes of calyx narrowly oblong. 
Leaves oblong or elliptic-oblong, 

with 9 to 11 pairs of nerves ; 
petals narrowly oblong ... 7. V. faginea. 

Leaves broadly elliptic, with 11 to 13 
pairs of nerves ; petals broadly 

... elliptic ... ... 8. V. Dyers'. 
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Leaves 2.5 to 3.5 in. long, with abont 7 or 8 
pairs of faint, main nerves, minutely reticulate. 9. V. reticulata. 

1. VATICA PEEAKENSIS, King, n. sp A tree 60 to 80 feet high ; 
young branches slender, deciduously scurfily stellate-pubescent, the 
bark rather pale. Leaves thinly coriaceons, oblong-lanceolate, rarely 
oblenceolate, more or less bluntly acuminate, sometimes caudate, the 
base cuneate ; both surfaces glabrons, the midrib on the npper pubern- 
low ; main nerves 10 to 12 pairs, rather prominent beneath ; length 2.5 
to 4 in., breadth .8 to 1.3 in., petiole -4 to '5 in. Panic2es axillary an4 
extra-axillary, crowded near the ends of the bmnches, 1 to 2 in. long, 
minntely pale tomentose, as are the ovate-lanceolate calyx-lobes, 
F h e r s  .4 in. long. Petals narrowly oblong, obtuse, glabrous. Stanwna 
slightly apiculate. Ova7.y minntely tomentose ; stigma conical. Ripe fruit 
'3 in. in diam., globose, the style persistent, minntely tomentose, quite 
free from the calyx ; the two accrescent calyx-lobes oblong-ob-lanceolate, 
obtnse, obscurely 5-nerved, 2.5 in. long and .5 in. broad ; minor lobes 
unequal, lanceolate-acuminate, the largest abont .85 in long. 

Perak : King's Collector, Wray ; a common tree. Pangkore : Curtis. 
The nearest ally of this is Vatica Bantam&, Benth. and Hook. ; 

but that has rather larger and more wriaceons leaves, which are perfect- 
ly glabrons ; larger flowers with petals scaly externally and a more scurfy 
inflorescence; moreover the whole of the accresoent calyx-lobes of its 
fruit are more coriaceons and the minor lobes are blunter. 

2. VATICA LOWII, King, n. sp. A tree 60 to 80 feet high : young 
branches, petioles, inflorescence and calyx densely rusty, scnrfy-tomen- 
tose with stellate hair intermixed, the branches ultimately glabrons 
and with dark bark. Leaves wriweous, oblong, sub-acute, the base 
rounded ; both surfaces glabrons, the midrib puberulous on the npper ; 
main nerves 13 to 15 pairs, spreading, slightly prominent benoath; 
length 2.5 to 3.5 in., breadth 1 to 1.5 in., petiole -3 to -4'in. Panicles 
axillary and terminal, much crowded towards the ends of the branches ; 
-75 to 1.5 in. long. Flowms -25 in. long. Calyz-lobes lanceolate, acumi- 
nate, oblique. Petals narrowly oblong, obtnse, almost glabrous. Btamtlns 
short, unequal-sided, apiculate. Ovary depressed, tomentose, style 
capitate. Ripe fruit globular, '25 in. in diam, deciduously rufous-scurfy ; 
the style persistent, quite free from the calyx. Two large calyx-wings 
narrowly oblong, sub-acute, scarcely narrowed a t  tlie base, 5-nerved, 
2.75 to 3 in. long, and -6 in. broad ; the three smaller lobes sub-equal, 
about .6 or .6 in. long, lanceolate, obtnse. 

Perak : Scortechini, No. 2108 ; King's Collector, No. 7496. 
This species is closely allied to V. Maittgayi, Dyer; but has smaller 

flowers, and rather larger leaves with considerably longer petioles. 
J. 11. 14 
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3. VATICA MAINGATI, Dyer, in Hook. dl., Fl., Br., Ind. I, 302. A tall  
tree : yonng branches slender, ultimately glabrous, but a t  firat rusty 
fnrforaceous-tomentose, as are the inflorescence, calyx and ripe fruit. 
Leaves coriaceone, oblong or obovate-oblong, shortly acuminate, the b e  
rounded, glabrons on both surfaces ; main nerves 9 to 12 pairs, slender, 
curving, spreading ; length 3 to 4.5 in., breadth 1 to 1-75 in., petiole 
'6 to 1.5 in. Panicles short, few-flowered. nOwe7s '45 in. long. Ualyz- 
segments oblong-lanceolate. Ovary depressed, dons- tomenbe .  Ripe 
fruit globose, .25 in. in diam., the style persistent, rnfous-tomentose ; 
free from the calyx ; the two large wings linear-oblong, sub-acute, not 
contracted a t  the base, 5-nerved (the lateral nerves faint) 2 in. long 
and .35 to .5 in. broad ; the 3 smaller lobes ovate, sub-acnminate, -75 in. 
long, all glabrons. 

Malacca : Maingay (Kew Distrib.) No. 209. 
Of this I have seen only Maingay's specimens, which are not good. 
4. VATICA NITENS, King, n. sp. A tree 40 to 50 feet high : yonng 

branches and petioles densely covered with coarse deciduous scaly 
stellate tomentnm, nltimately cinereom. Leaves coriaceous, narrowly 
oblong, acnminate, slightly narrowed to the rounded base ; both surfaces, 
but especially the upper, shining, glabrons, the  base on the lower 
sparsely scaly-tomenhe when yonng, finely reticulate ; main nervee 
18 to 20 pairs, spreading, prominent on the lower snrfaoe : length 9 
to 10 in., breadth 2 in. ; petiole -5 in., stout. Ripe fruit globular, 
crowned by the persistent style, reticulate, -5 in. in d i m ,  adnate for 
half its length to the calyx ; the two large wings of the calyx oblong, 
slightly ob-lanceolate, obtuse, 3 in. long and .8 to '9 in. broad, the 3 
shorter wings ovate-acuminate, .8 in. long; all boldly 5-nerved and 
shining. 

Penang : Curtis, No. 14-04. 
This fine species is known only by Mr. Cnrtis' imperfect speci- 

mens. It is very distinct, being a t  once recognisable amongst the Indian 
species of Vat& by the ~ i z e  of its leaves and calyx-wings. 

5. VATICA CINEBEA, King, n. sp. A tree about 40 feet high : yonng 
branches mfescent-pubernlons a t  the very tips, otherwise glabroue 
and cinereons. Leaves thinly coriaceons, ovate-oblong to ovate-lanceo- 
late, sub-acute, the base ronnded or sub-cuneate ; both surfaces glabrons, 
finely reticulate when dry ; main nerves 6 to 8 pairs, spreading, faint ; 
length 2.25 to 3.5 in., breadth '75 to 1.5 in., petiole '3 to ' 5  in. Panicles 
mostly axillary, spreading, rnsty scurfy-tomentose, 1.25 to 2 in. long. 
f iwers -45 in. long. Calyx-lobes sub-equal, Ianceolate, sub-acute, 
tomentose on both surfaces. Petals oblong-lanceolate, sub-wute, the  
half of the outer surface which is outaide in aestivation pubescent, other- 
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wise glab~*ons. Btamene obtuse1 y apiculate. Ova y depressed, miuut,ely 
tomentoae ; stigma capitate. Fruit (not quite ripe) globular, umbonnte, 
attached for half its length to the calyx. The two larger calyx-wings 
ob-lanceolate-oblong, obtuse or sub-acute, 5-nerved, flocculent-pnberu- 
lons near the base when young, nltimately glabrous, 2 in. long and .5 in. 
wide; the 3 smaller wings lanceolate, obtuse, .5 in. long. 

Langani : Curtie, Nos. 2797 and 2798. Kedah : Curtis, Nos. 2096 
and 2514. 

When dried, the leaves of this are of a dull gray wlonr-hence the 
specific name. Its fruit resembles that of the next species, but the 
leaves have fewer and less prominent nerves. 

6. VATICA CUBTISII, King, n. sp. A tree about 40 feet high : young 
branches, petioles, inflorescense and calyx brownish scurfy-pubescent, 
ultimately glabrous. Leaws ovate-oblong, sub-acute, the base rounded, 
both surfaces quite glabrous, reticulate; main nerves 11 to 13 pairs, 
oblique, rather prominent beneath ; length 3 to 5 in., breadth 1.3 to 
2.5 in., petiole -3 to 4 5  in. hcemscr  arillary, few-flowered, 1 to 1.85 in. 
long. Flowers -35 in. long. Oalyz-lobes unequal, the 2 longer narrowly 
oblong, obtnae ; the 3 shorter lancoolate-acnminate. Petals elliptiu, 
alightly oblique, blunt, glabroua except the pubescent edge which is 
external in the bud. Ripe fruit globular, '3 in. in diam., adherent 
bo the calyx for half its lenbh, the larger calyx-lobes oblong-obovate, 
nanally obtuse, rarely sub-acute, 5-nerved, 1.75 to 2 in. long, and .7 in. 
broad ; the smaller wings about -4 in. long. 

Penang : Curtis, No. 1579. 
7. VATICA PAQINEA, Dyer in Hook. fil. F1. Br. Ind., I., 301. A 

tree 80 to 100 feet high : yomg branches slender, minutely cinereone 
atellate-tomentose as is the inflorescence. Leaves wriaceous, oblong 
or elliptic-oblong, finely reticulate, glabrous ; main nerves 9 to 11 pairs, 
apreading, curving, thin but prominent when dry ;  length 4 to 5 in., 
breadth 1.5 to 2 in. Panicles 2.5 in. long; flowers .5 in. long. Oalyz- 
lube ribbed, minutely scurfy tomentose, the lobes unequal. Petals 
narrowly oblong, blunt, glabrous except the pubescent outside edge. 
Ovary hemispheric, minutely tomentose ; stigma capitate, lobed. Ripe 
fruit globular, adherent for half its length to the calyx, about '25 in. 
in diam., the style persistent; the 2 larger calyx-wings narrowly 
oblong, or oblong-oblanceolate, obtuse, obscurely 5-nerved, 2 to 2.5 in. 
long, and .5 to '7 in. broad near the apex ; the three smaller wings nn- 
equal, sub-spathulato, less than -5 in. long. Hopea faginea, Wall. Cat. 963 
Shurea pinavagiana, Wall., Cat. p. 157. Synaptea faginea, Pierre, For. 
Flore Coch.-Chine, t. 242. 

Penang : Wallich. Perak : King's Collector, Nos. 3686 and 3765. 
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8. VATICA  DYER^, King, n. sp. A tree 80 to 130 feet high: yonng 
branches, panicles, and calyx on both snrfaces densely rufons-floc- 
cnlent-tomentose, with stellate hairs intermixed, the branches nlti- 
mately glabronn and their bark pale. Leaves membranous, usually 
broadly elliptic, rarely elliptic-oblong, sub-acute or very shortly and 
bluntly acuminate, the base rounded, both snrfaces quite glabrous, 
finely reticulate : main nerves 11 to 13 pairs, spreading, rather promi- 
nent beneath : length 3.5 to 7 in., breadth 1.6 to 3 in. ; petiole -35 to 
-5 in., flocculent-tomentose. Paniclee axillary or terminal, cymose, 1.5 
to 3 in. long. FZOW~ -4 in long. Calyx lobes nneqnal, tho two larger 
oblot~g and obtnso ; the three smrrller lanceolate, acnminate. Petalr 
broadly elliptic, very obtuse, slightly narrowed to the truncate base, 
much larger than the calyx-lobes, glabrous, except one of the outside 
edges which is adpressed-pubescent. Slamena short, unequal-sided, 
bluntly apicnlate Ovary depressed-pubescent, tbe stigma capitate. 
Ripe fruit conical, the two large accrescent calyx-wings narrowly oblan- 
ceolate-oblong, blunt, 5-nerved, 1.25 in. long and -25 in. broad ; the three 
smaller wings one-fourth of the  size of the larger, lanceolate, obscurely 
5-nerved. Synaptea Dyeri, Pierre F1. Forest. Coch-Chine, t. 211. 

Perak : King's Collector, No. 7662. DI~TRIB., Cambodia, Lower 
Cochin-China, Pierre. 

The Perak specimens are not in fruit : but in flowers and leaves 
they agree with Pierre's specimens from Cambodia and Cochin-China 

9. VATICA RETICULATA, King, n. ep. A tree 60 to 80 feet high : all 
parts except the inflorescence glabrons ; yonng branches slender, dark- 
colonred. Leavee coriaceons, oblong to ovate-lanceolate, tapering from 
the middle to each end ; the apex blnntly acuminate, the base very 
cuneate and slightly unequal-sided, the edges sub-undulate ; both snr- 
faces finely reticulate when dry, the lower paler ; main nerves 8 or 9 
pairs, little more prominent than the secondary; length 2.5 to 3'5 
in., breadth 1 to 1.25 in., petiole -4 in, Panick  axillary or terminal, 
pnbernlons, 2.5 to 3'5 in. long, lax, few-flowered. Floroers on long 
pedicels. Ohlyz-lobes nneqnal, lanceolate, more or less obtnee, densely 
pubescent on both snrfaces. Ovary hemispherical, ridged, densely 
tomentose; style short, glabrous ; stigma minute. Young fkt snb- 
globular; h i t i n g  calyx with 2 accrescent linear-oblong wings, the 
other smaller ; all attached to the lower part of the fruit. 

Perak : King'a Collector, No. 6969. 
The only specimens which I have seen of this are without corolla, 

stamens, or ripe fruit. The species is, however, a very distinct one, 
and it is an unmistakeable Vatica. I have therefore ventured to name 
it in spite of the imperfection of the material. 
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4. PENTACME, A. DC. 
Glabmns or pubernlous resinons trees. Leaves broad, entire, penni- 

nerved, with obtnse or cordate bases. Flowers large, panicled. Clrlyz- 
ttrbe short, the lobes imbricate, 2 being qnite external. Stamens 15, 
the filaments short, dilated ; anthers mnch larger than the filaments, 
elongate, linear ; the valves 4, sub-equal, each subulate a t  its apex, 
the connective also prolonged into a s t 8  deflexed arm as long RS the 
appendages of the anther-valves. Ovay free ; the style filiform, the 
etigma slightly lobed. F'ruit enclosed within the imbricate calyx- 
lobes, of which two or more have elongated membranous reticnlate 
many-nerved wings. Hpecies 3,-Burmese, Siamese, and Malayan. 

1. PENTACME MALAYANA, King, n. sp. A tree a0 to 50 feet high : 
young branches rather stout, dark-colonred, glabrous. Leaves sub- 
coriaceous, rotund-ovate to broadly elliptic, t h e  apex shortly and blunt- 
ly acuminate, the base rounded or slightly emarginate ; both surfaces 
glabrons, pale when dry ; main nerves 15 to 18 pairs, spreading, pro- 
minent on both surfaces ; length 5 to 7 in., breadth 2.75 to 4.5 in., 
petiole a75 to 1.1 in. Panicks axillary, lax, few-flowered, 2.5 to 5 in. 
long. Ftourers .75 in. long and abont as much in diameter when open, 
pedicelled. Calyz-lobes more or less broadly ovate, acuminate, minutely 
tomentose ontside. Petals three times as long as the calyx, elliptic, 
spreading, pnbernlous on one-half outside, and glabrons on the other, 
quite glabrons inside. Stamens 15, equal, erect, the filaments short and 
broad ; the anthers elongate, narrow, with 5 apical awns, one of which 
is deflexed and rather shorter and thicker than the other four. Ovary ovoid, 
~ub-glabrous, mnch shorter than the filiform style : stigma minute. 
Ripe fruit ovate, apicnlate, 1 in. long, glabrons ; calyx-wings all enlarg- 
ed and reticnlate except s t  the base ; the three outer narrowly oblong, 
obtuse, and narrowed to the concave base, 9-nerved, 4 to 4.5 in. long, and 
-65 to .75 in. broad; the two inner lobes much narrower end fewer- 
nerved, about 2.5 in. long, or even shorter. 

Langkani : Curtis, No. 2095. 
The petals of this species are spreading, and' the flower haa qnite an 

unusual facies for the order. It is a t  once distinguished by its curiously 
5-awned anthers. Four of these awns are the produced apices of the 
anther cells, the 6fth (the thicker and deflected one) is a prolongation 
from the connective. 

5. SHOREA, Roxb. 

Glabrous, mealy, or pubescent resinous trees. Leaves entire or 
snbrepsnd, pinnate-veined ; stipnles large, coriaceon~ and persistent, or 
minute and fugacious. Fbwers in axillary or terminal, lax, cymose 
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panicles ; bracts persistent, cadncous, or 0. S q a l s  ovate or lanoeolate, 
imbricate, 3 being external and 2 internal. Stamevur 15 or 20, or 30 ; 
anthers ovate or oblong, rarely linear ; connective subulate-cuspidate, 
rarely inappendiculate ; valves obtuse, rarely cuspidate, equal, or the 
outer slightly larger. Ovary 3-celled, cells 2-ovuled ; style subnlate, 
stigma entire or 3-toothed. Fruit with leathery, rarely with woody, 
pericarp, 1-celled, 1-seeded, closely surrounded by the bases of the 
persistent, usually accrescent, sepals, the 3 outer, or more rarely, all, 
and sometimes none, of which are developed into 7- to 10-veined reti- 
culate membranous linear-oblong wings. Cotyledons fleshy, unequal, 
usually enclosing the superior radicle. D I S T R I B - T ~ O ~ ~ C ~  h i 8  and 
chiefly the Malayan Archipelago : species abont 60. 

Sect. I. ED.-SHOREA. Fruit little more than -5 in. long, its pericarp 
leathery: three of tho persistent sepals developed into membra- 
nous wings many times longer than the frnit. 

Anthers without apical appendages. 
Lower surface of adnlt leaves minutely stel- 

late-tomentose, not scrtberulous ... 1. 8. le-. 
Lower surfme of adult leaves glabrescent, 

the axils of the nerves scaly ... 2. 8. smtulata. 
Low or surface of adnlt leaves quite glabrous, 

of y onng leaves glaucons ... 3. 8. Uurtisii. 
Anthem mostly inappendicnlate, a few with a 

minute apical appendage from the connective. 
Stamens 30 . . . ... ... 4. 8. mScea. 

Anthers with very short apical appendages from 
the connective ; flowera sessile. 

Leaves 2.5 to 4 in. long, the lower surfaces mi- 
nutely pubescent : flower a25 in. long ; frnit 
ovoid-globose, its largest wings 2.5 in. long 5. 8. paraifolicr. 

Leaves 3 to 4 5  in. long, glabrous beneath : 
flower '3 in. long : frnit turbinate, its 
largest wings 3.5 in. long ... ... 6. 8 .  amminata. 

Leaves 4 to 6 in. long, glabrescent or glabr- 
ous beneath; fruit narrowly ovoid, its 
longest wings 3.5 to 45  in. long. ... 7. 8. mamoptenr. 

Apical appendage from the connective much 
loliger than the anther. 

Leaves glabrous on both surfaces, the lower 
not pale. 

Stamens lo(?) ... ... 8. S. Yaxwelliana. 
Stamens 20 ... ... ... 9. 8. grutimima. 



1893.1 G. King-Materials for a EZora of the Malayan Pesimkr. 109 

Stamens 15 
Flowers .2 to -25 in. long. 

Main nerves of leaves 9 to 10 paire, 
faint ; petals not saccate a t  base ; 
ovary ovoid-conical, tomentose, 
style short ... ... 10. 8. Ridlayam. 

Main nervea 6 or 7 pairs; petals 
saccate a t  base; ovary hemis- 
pheric, style long and slender ... 8. 8. MawweUiana. 

Flowers 4 in. long, main nerves 9 to 
11 pairs; style 3 times as long 
as the globose ovary ... ... 11. b l . p t ~ c i ~ a .  

Flowers -5 in. long, main nerves of 
leaves 6 to 8 pairs ; ovary elongate- 
conio, style short, petals linear- 
oblong ... ... ... 12. 61. Kuwtleti. 

Flowers -65 in. long : nervea of leaves 
12 to 16 pairs ; ovary ovoid, style 
long, filifarm, petals ovate-bceolate 13. 8. brcrcteolata. 

Leaves glanwns beneath ... ... 14. 8. g h w .  
Apical appendage of the oonnective with 3 to 5, 

o r  many cilise. 
Stamens 30 : cilia radiating from the t ip 

of the apical process of all the anthers 15. 8. n'lkta. 
Stamens 20 : apical appendages of all the 

anthers with numerous ciliee ; petals 
broad, spreading ... ... 16. B. utilb. 

Stamens 15: anthers of onter row with 
ciliate apical appendages ... ... 17. 61. coetata. 

Anthere with a single apical appendqp h m  
each cell, and a short one from the connec- 
tive; sepals imbricate a t  their bases only ... 18. 8, steltofa. 

&ciee imperfectly known. 

Bradeoles large, perahtent, acabernlons, stel- 
late-pubescent ... ... ... 19. 8. Maranti. 

Stipnles large, paired, persistent ... 20. 8. ezimia. 

Sect. 11. PACHYCHLAMYS, (Dyer). Fruit more than 1 in. long, its 
pericarp thick and woody, embraced in ite lower half by a cup 
formed of the enlarged sepals, the bases of which are thickened 
woody and concave, the apices of the onter three produced iuto 
membranous wings as long ae, or slightly longer than, the fruit. 
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Anthers of inner row iuappendiculate, those 
of the other two rows appeudicnlate ... 21. 8. Thiseltoni. 

I .  SHOREA LEPIIOBULA, Miq. F1. Ind. Bat. Suppl. I., 487. A tree 
100 to 150 feet high: young branches rather slender, lenticellate, 
minutely and deciduonsly pale stellate-tomentose. Leaves coriaceous, 
elliptic to oblong, acute or sub-acute, the base rounded ; upper surface 
glabrous, harsh from the prominent minute reticulations, the midrib 
and nerves sometimes pubernlous ; lower surface minutely fnscons- 
tomentose, with numerous densely stellate haira on the midrib nerves and 
veins ; main nerves 10 to 13 pairs, straight, oblique, promineut beneath ; 
length 3 to 6in., breadth 1.25 to 3.25 in., petiole $5 to .75 in. Panicles 
axillary and terminal, 1.5 to 4 in. long, rachis and branchea stellate- 
tomentose, the short flower-bearing branchlets sericeous. F h e r s  in two 
rows, secnud, .3 in. long, sessile. Sepuls ovate, minutely velvety out- 
side. Petals three times as long as the sepals, sericeons outside, oblong- 
spathnlate. Eltamens about 15; the filaments dilated, much longer than 
the short ovate iuappendiculate anthers. Ovaly ovoid, minutely to- 
mentose, tapering upwards into the long slender style ; stigma micute. 
Ripe fruit narrowly ovoid, apicnlate, minutely tomentose, 6 in. long. 
Calyx-wings all enlarged and membmnous, concave a t  the base so as to 
embrace the ripe fruit, but not adnate to i t ;  the threc outer narrowly 
oblong, sub-acute a t  the apex, narrowed a t  the baae, 7-nerved, reti- 
culate, 3 in. long and about .7 in. broad ; the two inner smaller, about 
1 in. long, ovate, caudate-acnminate, not nerved. A. DC. Prod. XVI. 
2, 631. Scheff. in Tijdschr. Ned. Ind. XXXI, 350: Hook. fil. F1. Br. 
Ind., I., 305. Burck in Ann. J d  Bot. Bniteneorg, VI, 215. S h e u  
astrosticta, Swrtechini MSS. 

Malacca : Maingay (Kew. Distrib.), No. 203. Perak, King's Collector, 
Noe. 7646, 7905, 8182 ; Scortechini, No. 2063. DISTRIB. Sumatra. 

2. SEOREA SCUTULATA, King, n. sp. A large tree ; young branchea 
with dark lenticellate bark and minute white stellate pubescence. 
Leaves elliptic, shortly abruptly and bluntly acuminate ; the base 
broad, rounded, almost truncate : upper surface glabrons, minutely 
reticulate; the lower, and especially the midrib, sparsely stellate- 
pubernlous when young, glabrescent when old, the sides of the midrib, 
and especially the pits in the axils of the nerves, with numeroue 
minute brownish pale-edged scales ; length 3 to 3.5 in., breadth 1.5 to 
1.75 in., petiole -3 in. Paniclee axillary and terminal, 3 to 4 in. long, 
the branches short, each bearing 2 or 3 bracteolate flowers; bracts 
broadly ovate, concave, blunt, hoary-puberulons, deciduous. Flowers 
.P in. long, shortly pedicelled. Sepak broadly lanceolate, obtuse, tomen- 
tose outside, glabrous inside. Petals oblong, obtuse, the base expanded 
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a t  one side, g l a b m s  inside and on one half outside, pubescent on 
the other. Sfammas 15, in 3 rows ; all the filaments broad, those of the 
outer two rows shorter than those of the inner: anthers short, broadly 
ovate, inappendiculate. O v a y  conical, pale tomentose: gtyle short, 
stigma small. Fruit (perhaps not mature) ovoid, apiculate, minutely 
pale tomentose, -6 in. long. Sepals all enlarged, membranons, reti- 
culate, concave a t  the base; the three outer narrowly oblong, obtnse, 
very little narrowed to the base, ?-nerved, 2.75 in. long and '75 in. 
broad ; the two inner '8 in. long, linear, abont 1-nerved. 

Penang : Curt i~,  No. 1396. 
A species known only from Penang, and collected bnly by Mr. 

Curtis : remarkable for its almost racemose inflorescence, and curiously 
glandular leaves. 

3. SHOREA CURTISII, Dyer MSS. in Herb. Kew. A tree 100 to 
150 feet high ; young branches slender, a t  first minutely stellate- 
pubernlous, ultimately dark-colonred and glabrons. Leavea coriaceous, 
oblong-lanceolate, bluntly acuminate ; the h e  sub-cuneate, or almost 
rounded ; upper surface of young leaves minutely pubescent, of adults 
glabrescent or quite glabrons, the lower uniformly covered with very 
minute rnfescent (young), or pale (adult) tomenturn : main nerves 10 
to 14 pairs, ascending, rather straight, prominent beneath : length 3 
to 4 in., breadth 1.2 to 1.4 in., petiole '4 to '6 in. Panicles axillary 
o r  terminal, 2 to 3 in. long, the rachis slender, glabrous. Flowers about 
'3 in. long, in distichous secund rows of 4 or 5, on the short lateral 
branchlets, enveloped while in bud by broad deciduous puberulous 
brads. Sepals ovate, tomentose ontside, glabrous inside, glightly nn- 
equal. Petals twice ss long as the calyx, linear-oblong, obtnse, stellate- 
pubescent outside, glabrons inside. Stamens 15, in threo rows; the , 

filaments elongate, broad (those of the outer row longest); anthers short, 
oroid-globose, not apiculate. Ovary elongated ovoid, tomentose in the 
upper, glabrons in the lower half: style short, stigma small. Ripe 
fruit narrowly ovoid, apiculate, -75 in. long, pale tomentose ; calya- 
wings all enlarged and membranous, free from the fruit: the three 
outer linear-oblong, 8-nerved, 2.25 in. long, and abont .5 in. broad; 
the two inner about 1 in long, bluntly spathulate and with fewer 
nerveB. 

Penang : Curtis, Nos. 427, 1394 and 1395. 
Perak : King's Collector, No. 8143. 
The vernacular name of this in Penang is Mavanti Tai. 

4. SHOREA SERICEA, Dyer in Hook. fil. F1. Br. Ind., I., 306. A tree 
50 to 60 feet high; young branches rugulose, warted and scwfily 

J. 11. 15 



112 (3. King-Mate~.iuls for a Flora of the Jfulayan Peninsula. [No. 2, 

mfous-tomcntose as are the inflorcscence and pctioles. Leaves coris- 
ceous, oblong or elliptic-oblong (rarely slightly ob-ovate), very shortly 
acuminate or sub-acute, slightly narrowed to the rounded or snb- 
cuneate base ; upper snrface shining, sparsely stellate-tomentose, the 
depressed midrib and nerves puberuloue ; lon-er surface scaberulous, 
more densely stellate-pubescent, especially on the bold midrib and 20 to 
22 pairs of stout spreading main nerves ; length 3.5 to 6'5 in., breadth 
1.5 to 2.75 in., petiole .G to '8 in. Pa~ticles axillary and terminal, 3 to 7 
in. long, the nltimate branches bearing 4 or 5 distichous, sccund, bmc- 
teate, sessile flowers ; bracts broildly ovate, puberulons ontside. Sepals 
ovate, the two inner smaller, all densely golden-sericeous ontside, 
glabrous inside. Petals like the sepals and of about the same length, 
tllc inside and one-half of the outer glabrons, the other half adpress- 
ed-sericeous. Sturnens about 40, in several rows ; the filaments of the 
outer shorter, all longer than the anthers ; anthers ovate, mostly in- 
appendiculate, a few with a minute appendix. Ova y elongated, conic, 
sericeous ; the style short, glabrous; stigma small. Fruit (immature) 
narrowly ovoid, .5 in. long, embraced by, but not adnate to, the nccres- 
cent membranous calyx-wings : the outer 3 calyx-wings linear-oblong 
obtuse, narrowed to the base, 3'5 in. long and .6 in. broad, 10-nerved ; 
the 2 inner 2.5 in. long and much narrower and fewer-nerved, sparsely 
pubescent. 

Nalacca : Maingay (Kew. Distrib.) No. 202. Peuang : Curtis, 
No. 431. Perak : King's Collector, No. 3511. 

This resembles 8. lacunosa Scheff., but differs in not having persis- 
tent stipules. I ts  vernacular name in Penang is Seraya. 

5. SHOREA PARVIFOLIA, Dyer in Hook. fil. B1. Br. Ind., I., 305. A tree 
100 to 160 feet high ; young branches slender, pale tomentose a t  first, 
ultimately glabrous, dark-colonred and lenticcllate. Leaves coria- 
ccons, ovate to ovate-lanceolate, caudate-acuminate, the base snb- 
cuncate or almost rounded ; upper surface glabrou~ (when young tho 
~llidrib tomentose or pubescent) ; under surface sparsely scaly-pubescent 
wl~cn joung, when adult minutely pubescent, the transverse veins thick ; 
main nerves 9 to 12 pairs, oblique, rather straight, prominent bcneath : 
lci~gth 2.5 to 4 in., breadth 1 to 1.8 in. ; petiole .35 to .45 in., tomentose 
when young. Panicles axillary and terminal, crowded near the ends 
of the branches, 2 to 4 in. long, ralher lax, spreading, many-flowered, 
minutely tomentose, tho branches distichous. Flowers -25 in. long, 
secund, distichons, deciduously bracteate. Sepak; slightly unequal, 
ovate, acute, tomentose outside, glabrons inside. Petak; twice aa long 
as the sepals, obliquely elliptic, obtuse, glabrons, except on one- 
half ontside which is silky. Stamens 15, or fewer : thc filaments flatten- 
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ed, about 4 times as long as the brond shorh anthem; apiculus of con- 
nective very slender, about as long as the anther, deflexed. Ovary 
elongnte, puberulous ; style rather short ; stigma small. Ripe fruit 
ovoid-globose, .4 in. long, thinly adprcsscd pale to~uentose. Sepals 
all enlarged and membranous, concave a t  the baso so as to embrace 
the ripe fruit, but not adnate to it : the three outer narrowly oblong, 
obtuse a t  the apex, slightly narrowed to the base; 7-nerved, 2.5 
in. long ; the two inner from one-half to one-third ~horter,  nar- 
rower and fewer nerved. Shorea disticha, Scortechini MSS. in Herb. 
Calcutta. 

Malacca : (Kew Distrib.) No. 206. Penang: Curtis, No. 201. 
Perak : Scortechini, No. 1965. Wrap, No. 1282. 

6. SHOREA ACUMINATA, Dyer in Hook. fil. F1. Br. Ind., I., 305. A 
tree IOU to 150 feet high ; young branches minutely greyish tomentose, 
ultimately dark-coloured and glabrescent. Leaves coriaceous, ovate to 
lanceolate, acuminate, the base often unequal-sided, rounded or some- 
times emarginata ; npper surface glabrous except the puberulous 
midrib; the flower glabrons, with a few scattered stellate hairs: main 
nerves 7 to 9 pairs, spreading, slightly prominent beneath: length 
3 to 4.5 i n ,  breadth 1.75 to 2.5 in. ; petiole -3 to '4 in., tomentose. 
Panicles axillary and terminal, crowded near the extremities of the 
branches, 2 to 3 in. long, minutely stellate-pubescent, many-flowered. 
Flowers -3 in. long, distichons, secund, about 5 on each lateral branch, 
bracteolate. Sepak ovate, unequal, tomentose outside, glabrons insida 
Petals twice as long as the calyx, spreading, broadly ovate, puberulone 
outside, glabrous inside. Stamens 15, in three rows, the inner row 
shorter : flaments broad, much larger than the short, ovate, minutely 
appendiculate anthers. Ovary ovoid, tapering, pubeecent : style short, 
stigma small. Rfpe fr~cit tnrbinate, with 3 slightly vertical grooves, 
spiculate, pubernlous, .5 in. in dinm., attached by its base to the calyx : 
uepab all enlarged, concave a t  the base so as completely to cover 
the fruit, membranous and reticulate; the 3' outer narrowly oblong 
obtuse, contracted towards the base, 10- orll-nerved, 3.5 in. long, 
and 7 in. broad ; the two inner 1 to 1.5 in. long, under .25 in. broad, 3- 
to 4-nerved. 

Malacca : Maingay (Kew Distrib.) No. 205 (?). Griffith, No. 1762. 
Perak : King's Collector, No. 8009. 
7. SHOREA YACROPTERA, Dyer in Hook. fil. Fl. Br. Ind. I, 308. A 

tree 60 to 80 feet high : branches with dark-brown bark, minu- 
tcly lenticellate aud puberulous. Leaves coriaceons, oblong (usually 
narrowly), shortly acnminatc, the base sub-cuneate or rounded : npper 
surface glabrous, shining, the midrib and nerves pubeiulous: lowcr 
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surface glabrescent or glabrous, chocolate-colonred when dry : main 
nerves 10 to 12 pairs, curved, spreading, prominent on the lower 
surface ; length 4 to 6 in., breadth 2.35 to 1.75 in. ; petiole -4 to -5 
in., rugose. Panicles axillary or terminal, 4 to 7 in. long, lax, branch- 
ing, few-flowered, puberulons, sparsely scaly. Flowers about '5 in. 
long, sessile, solitary, not secund. Sepals distinct almost to the  
base, slightly unequal, broadly-ovate, acute, more or less yellowish- 
tomentose outside, glabrons inside. Petals narrowly oblong, slightly 
oblique a t  the base, the apex blnnt, glabrous except one-half of the onter 
surface which is sericeous. Stamens 15, in two rows; filaments broad 
except a t  the apex, those of the onter two rows by much the shorter : 
antliers short, ovate, the connective minutely awned. Ovary elongated- 
ovoid, sericeous in its npper half; style short, stigma small. Ripe 
fruit -6 to -75 in. long, narrowly ovoid, pale pubernlous, apicnlate: 
sepals all enlarged and reticulate, slightly concave a t  the base and 
embracing, but not adnate to, the fruit ;  the tliree onter narrowly 
oblong, obtnse, tapering slightly to the anricled bme, 7-nerved, 3.5 to 
4.5 in. long, and -8 to 1 in. broad; the two inner variable, bu t  
shorter, narrower and fewer nerved. Shmea auriculata, Scortechini 
MSS. in Herb., Calcutta. 

Malacca : Maingay. Singapore : Ridley. Penang : Cnrtis, No. 
1392. Perak : very common, King's Collector, Scortecbini. 

A species from Borneo which closely resembles this appears to me 
to differ specifically. I ts  leaves are longer with sparser nerves, and its 
calyx-wings are longer. 

8. SEOREA MAXWELLIANA, King, n. sp. A tree 60 to 80 feet high : 
young branchea dark-colonred, almost glabrons. Leaves coriaceous, 
ovate-lanceolate, acuminate (caudate-muminate when yonng), the base 
unequal-sided, cuneate ; both surfaces quite glabrous, the npper shining, 
the lower chocolate-colonred when dry : main nerves 6 or 7 pairs, curved, 
spreading, thin and inconspicuous : length 3 to 4 in., breadth 1.3 to 1.5 
in., petiole -4 in. Paniilecr axillary and terminal, 2.5 to 3 in. long, 
stellate-pubernlous, their lateral branches very short and few-flowered. 
Flowers shortly pedicelled. Sepals unequal, oblong, blnnt, with enlarg- 
ed concave bwes, more or less pubescent, but gla\~rous in  the concavity 
of the base inside. Petals oblong, concave and saccate a t  the base, 
tomentose outside, glabrons inside. Stamens 10 ( ?  1, the filaments 
short, broad ; the anthem elongate, erect, pointed, the connective end- 
ing in an awn as long as the anther. Ovary hemispheric ; the style 
long, slender ; stigma minute. Fruit (not mature) globular, minutely 
tomentose, closely invested by, but not adnate to, the concave bases of 
the sepals : sepab all enlarged, membranous, narrowly oblong, obtuse ; 
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the three outer 7-nerved, 1.5 in. long and -4 in. broad ; the two inner 
similar in shape, but fewer-nerved and only -5 in. long. 

Perak : King's Collector, Nos. 3601 and 3744. 
The only flowers of this species which I have seen are in  an early 

stage of bud, and from them I am unable to make ont the characters 
of the petals properly. The stamens appear to be only 10 in number: 
but of this I cannot now be quite certain. 

9. SHOREA QRATIBSIMA, Dyer in Hook. fil. F1. Br. Ind. I, 307. 
A tree : younger branches slender, glabrescent, dark-colonred. Leal-ee 
coriaceons, elliptic, acnminate, the base broad and ronnded, the margins 
sub-undulate, both surfaces glabrons : main nerves 12 to 14 pairs, faint ; 
length 2.5 to 4 in., breadth 1-25 to 1'5 in., petiole -6 to .75 in. Yanicbe 
arillary rrnd terminal, lax, few-flowered, 3 to 6 in. long, sub-pubern- 
lons. Flowe?s secund, pedicelled, .25 in. long. Sepale lanceolate, 
sub-acute ; minutely tomentose outside, glabrons inside in the lower, 
adpressed-pubescent in the upper, half. Petale twice as long as the 
calyx and much broader, elliptic, obtuse, glabrescent. Stamens 
about 20; the filaments short, unequal, dilated. Axtlrers elongated- 
ovate, truncate, each with a terminal awn from the connective twice as 
long as itself. Ouay ovoid, sub-glabrous; stigma small. R i p  fruit 
unknown. Hopu gri1t&m4, Wall. Cat. 960. 

Singapore : Wallich. 
This is known only by Wallich'e specimens. He referred it to Hopea, 

of which genus it certainly has the facies: the reativation of the 
sepals is moreover that of Hqea, and so is the apicnlns of the con- 
nective of the stamens. The petals in shape, however, resemble those 
of Shorea. I retain it in ShoPea in  deference to the opinion of Mr. 
Dyer. 

10. SHOREA RIDLEYANA, King, n. sp. A tree 60 or 80 feet high : 
young branches slender, dark brown, lenticellate, nearly glabrous. 
Leaves ovate-lanceolate, shortly acnminate, the baae rounded : both 
surfaces glabrons, the upper shining : main nerves 9 or 10 pairs, curved, 
spreading, thin but slightly prominent beneath : length 2.5 to 4 in., 
breadth 1.1 to 2 in. ; petiole 4 to '5 in., rngnlose. Panich axillary 
and terminal, 1.5 to 2 in. long, densely stellate-pubernlous. FLOWWS 
.2 in. long, pedicellate. Sepale sub-equal, oblong, obtuse, tomentose 
outside, glabrous inside. Petule oblong, slightly oblique, obtuse, glab- 
rous inside, pubernloas outside on one half, glabrous on the other. 
Stamens 15, sub-equal, the filaments dilated in the lower half : anthers 
shorter than the filaments, ovate, the connective produced into an awn 
longer than the anther. Ouay ovoid-conical, minutely tomentose. 
Styk  short ; stigma minute. Fluit (immature) ovoid, apiculate, minutely 
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pale tomentose : sepa2s all enlarged, membranous, reticulate and 
concave a t  the base; the three outer linear-oblong, obtuse, slightly 
narrowed to the concave base, 5-nerved, 2.25 in. long and .4 in. broad ; 
the two inner of the same shape, but only 1-nerved, narrower and only 
1.5 in. long. 

Pemk : King's Collector, Nos. 3571 and 3617. 
This a good deal resembles 8. Xaxzoelliana, King ; but its leaves have 

more nerves, its slightly oblique petals are not saccate a t  the base, its 
ovary is ovoid-conical, and minutely tomentose with a short style; 
whereas in S. &faxwelliana the petals are saccate a t  the base, and the 
ovary is hemispheric with a long style. 

11. SHOREA PAUCIFLORA, King, n. sp. A tree 50 to 90 feet 
high: young branches slender, their bark brown pubernlous and 
lepidote. Leaves thinly col.iaceous, from oblong to elliptic, ehortly 
acuminate ; the base abruptly cuneate, slightly unequal-sided, or 
(in tlie elliptic forms) almost rounded: main nerves 9 to ll pairs, 
oblique, straight, prominent beneath: length 4 to 5 in., breadth 
1.8 to 2.5 in., petiole '6 to '7 in. Panicles few, axillai-y or 
terminal, few-flowered, 1.75 to 4 in. long, rather coarsely pubescent. 
Plowers .4 in. long, secund, shortly pedicellate, each subtended by 
an orate, solitary, pubernlous, deciduous bract. Sepals broadly ovate, 
tomentose outside, glabrons inside. Petals broadly elliptic, obtuse, 
concave a t  the base, veined, inside glabrons, the outside half glabrons 
and half adpressed-sericeous. Stamens 15, in  3 rows : the outer row 
smaller and with filiform filaments, tile inner rows with filaments longer 
and expanded in the lower half; the anthers of all sliortly ovate, 
tho connective produced into an awn twice ae long as the stamen. 
Ovary hemispheric, tomentose ; style nearly 3 times ss long, pnberulous; 
stigma small. Ripe f r ~ ~ i t  nuknown. 

Penang : Curtis, No. 1537. 
A species known only by Mr. Curt i '  specimens which have no 

fruit. 
12. SHOREA KUNSTLERI, King, n. sp. A tree 60 to 100 feet high : 

young branches slender, rusty-puberulons, their bark brown. Leaves 
coriaceous, elliptic, abruptly and shortly acuminate, the base rounded 
or slightly cuneate, both surfaces glabrons, the lower with a few stif£ 
white hairs on the midrib and nerves ; main nerves 6 to 8 pairs, curved, 
ascending, prominent on the lower surface ; length 4 to 5 in., breadth 2 
to 2.4 in., petiole -5 in. Punicles axillary and terminal, 4 to 6 in. long, 
lcx, few-flowered, scaly-puberulous. mowers -5 in. long, sub-sessile, 
4 or 5 together on the short branches of the panicles, secnnd, 
bractoate : the bracts broadly ovate, puborulous. Sepals sub-equal, 
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broadly ovate, acute, tomentoso outside ; tlie edges ciliate, glabrous 
inside. Petals linear-oblong, obtuse ; the bases obliquely expanded, 
sericeou~ externally, glabrous internally. Stamens 15, sub-equal, the 
filaments as long as the anthers, flattened ; anthers ovate, short, the 
connective terminated by a curved awn much longer than t,he stnmen. 
Orary elongate-conic, pubernlous ; style short. R i p  fruit hemispheric, 
tapering into a cone and crowned by the style, adpressed pale tomen- 
fose. Repab membranous, reticulate: the three larger narrowly ob- 
long, obtuse, tapering to the ooncave non-reticulata base, 9-nerved, 
3.5 in. long and .7 in. broad : the two inner 2 in. long, linear, 3-nerved. 

Perak : King'e Collector, Nos. 3374 and 3705. 
This species is allied to 8. bracteolata, Dyer, but its leaves have 

fewer nerves, smaller flowers, narrowcr petals, and a short etyle. 
13. SHOREA BRACTEOLATA, Dyer in Hook. 61. F1. Br. Iud. I, 305. A 

tree 50 to 150 feet high; young branches minutely furfuraceous- 
puberulous, speedily glabrescent, their bark dark-coloured. L e a c . ~  
coriaceous, elliptic-oblong, sllortly acuminate (often sub-obtuse wllen 
old), narrowed sligl~tly to the rounded or emnrgin~te bnse; upper 
surface quite glabrons; the lower yellowish furfuraceous-puberulona 
to glabrous ; main nerves 12 to 16 pairs, spreading, prominent benenth : 
length 4 to 6 in., breadth 1.6 to 2.5 in., petiole '45 to .6 in. Pai1ick8 
axillary, few-flowered, 2.5 to 6 in. long, glabrous. F2owers -65 in. long, 
shortly pedicellate, eacli subtended by 2 elliptic, obtuse, 3-nei-ved, pubern- 
lons, deciduous bracts '35 in long. Sepala lanceolate, obtuse, minutely 
tomentose outside, the two inner smaller. Petals ovate-lanceolate, obtuse ; 
the bases expanded, glabrous. Sfainens 15, in two rows, the filaments 
less than 11alf ns long as tbe ovate obtnse anthers ; appendix of connective 
subulate, twice as long as the antller, decurved when old. Ocary ovoid, 
attenuated upwards, sub-glabrous ; the style long, 6liform ; stigma 
small. Hipe jquit ovoid, apiculate, '6 in. long, embraced by, but (except 
a t  the very base) free from the calyx; sepals accrescent, mem- 
brauous, reticulate and concave a t  the base : the three outer narrowly 
oblong, blunt, slightly narrowed above the concavo base, 10-nerved, 
3.5 in. long, and .6 in. broad ; the two smaller about 2 in. long, and -2 
in. broad, about 3-nerved. Shorea foseolata, Scortechini MSS. in Herb. 
Calcutta. 

Malacca : Maingay (Kew Distrib.) NO. 20P. Penang : Curtis, 
Noe. 322 and 1405. Perak : King's Collector, Nos. 7583, 7591, 7717 ; 
Scortechini, No. ,1939. DISTRI~.-Sumatra. Forbes, No. 3050. 

14. SHOREA GLAUCA, King, n. sp. A tree 80 to 100 feet high ; 
yonng branches slender, dnrk-colonred, pubernlous. Leaves coriaceous, 
ovate-lanceolate, acuminate ; the base broad, rounded ; upper surface 
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glabrous, the lower glaucous (except the midrib and nerves) especially 
when young ; main nerves 7 to 9 pairs, ascending, rather straight : 
length 3.5 to 4.5 in., breadth 1.4 to 1.8 in.; petiole -45 to '6 in., rnplose,  
glaucous. Panicles axillary, few-flowered, shorter than the leaves, 
hoary, the$owers on short pedicels. Bepals slightly unequal, oblong, 
obtuse, tomentose on both surfaces. Ovay conical, tomentose ; t h e  
style very short, glabrous ; stigma small, 3-lobed. Fruit (immature) 
ovoid-globose, apicnlate, minutely tomentose ; accrescent sepals mem- 
branous, free from the fruit;  obscurely 7- to 12-nerved, strongly 
reticulate, blunt, slightly narrowed to the concave base, a t  first 
pnberulous but ultimately glabrous; the longer 2.25 in. long, and -6 
to -75 in. broad, the others smaller. 

Penang : Cnrtis, No. 372. Malaox: Maingay (Kew Distrib.), 212. 
I n  this species the two inner fxmiti~~g wings of the calyx are 

nearly as large as the three outer ; the leaves are very white underneath 
when young, but much less conspicuously so when adult. It is known, 
only by Curtis' and Maingay's specimens, none of whichhave oom- 
plete flowers. Maingay's specimens from Malacca hare in fact no flowers ; 
bnt there is no mistaking their leaves as being exactly like those of 
Mr. Curtis' from Penang. The vernacular name of this is Dammar 
hut dhan kaot. 

15. SHOREA CILIAPA, King, n. sp. A medium-sized tree ; young 
branches slender, dark-wloured, decidnonsly hoary-pubernlous. Lecraes 
coriaceous, lanceolate or oblorlg-lanceolate, acuminate, the base coneate ; 
both snrtaces glabrous, minutely reticulate, the lower whitish when 
young, pale brown when dry ; main nerves 8 or 9 pairs, ascending, 
curved, shining on the lower surface: length 3 to 3.5 in., breadth .8 
to 1.5 in., petiole .75 to '9  in. Panicles 2 to 2.5 in. long, axillary and 
terminal, little-branched, few-flowered, hoary. Floroers .5 in. long, 
secund. Sepals ovoid-deltoid, obtuse, outside tomentoee, inside gla- . brous. Petals three times as long as the sepals, narrowly oblong, obtuse, 
slightly expanded a t  the base, adpressed-sericeous outside, glabl-escent 
inside. Stanzens 30, in fascicles of 3, unequal, the shorter with nndi- 
l a h d  filaments, the longer with filaments dilated in the lower half; all 
with the connective produced into an apical process crowned by 3 to 
5 spreading cilim. Ovary ovoid-conic, sericeous, with a short glabmne 
style. Fruit (immature) ovoid, apiculate, pale-tomentose, -5 in. long ; 
accrescent sepals membranous, reticnlate : tlre three outer narrowly 

reticulate, 7-nerved : the two inner 2 in. long, and .8 in. bl-oad, 
to above the concave base : the two inner 1 in. long, linear- 

lanceolate, few-nerved. 
P e ~ f i g  : Curtis, NO. 1578. 



1893.1 0. King-Matmiah for a Flora of the Malayan Penindia. 119 
1 

Known only by Curtis' specimens, and readily recognisable by its 
beautifully ciliate-crested anthem. 

16. SHOEEA UTILIS, King, n. 8p. A ~ a r g e  tree; all parts except 
the inflorescence glabrous : young branches slender, dark-colo-d. 
h v e s  corbeous, ovate-lanceolate, caudate-amminate, or shortly and 

I abruptly acuminate, the baae slightly cuneate; main nerves about 7 
pairs, oblique, not prominent on either surface; length 2.5 to 3 in., 
breadth -9 to 1.2 in., petiole '4 in. Panicle8 axillary, stellate-pubern- 
lous, about as long as the leaves ; their lateral branches distant, very 
short, minutely tomentose, 3- or 4flowered. Flowere sub-sessile, glo- 
bnlar in bnd, under '2 in. long. Sepat ovate-orbicular, blunt, the 
onter 3 very tomentose outside, the inner 2 less so ; all glabrous inside. 
PetaZs broadly oblong, blunt, more or less eericeous in both surfaces. 
8 t a m  20; filamenta slightly dilated, about as long as the ovate 
anthem; apical process of connective about as long as the anther, 
ciliate- Ovary sericeous, elongated-conic, gradually tapeling into the 
short glabrous style ; stigma minute. Ripe fruit ovoid, apiculate, pale, 
&pressed-sericeous, 4 in. long, closely invested by, but free from, 
hhe concave bases of the accrescent sepals. Sepals of fruiting calyx 

I 
d l  enlarged, membranous, reticulate, deciduoasly pubernlous ; the 3 
outer oblong, very obtuse, 5-nerved, 1.25 in. long, and 4 in. broad; the 
inner 3 half as long, or less, and much narrower. 

Penang : Curtis, No. 423. 
Thie species, which Mr. Cnrtis describes aa yielding the most 

durable timber in Penang, was a t  one time quite common there, but 
it is now almost extinct. Ita vernacular name is Dammar laut. 

17. SEOREA COSTATA, King, n. sp. A tree ; young branches dark- 
colonred, le~idote-pubernlous. Leaves thinly coriaceous, oblong, sub- 
acute, slightly narrowed to the rounded or sub-cuneate bwe; both 
earfaces glabrous, the transverse veins distinct, especially on the lower : 
main nerves 21 to 13 paire, oblique, rather straight, slightly pro- 
minent beneath; length 3 to 4-25 in., breadth 1.2 to 1.5 in., petiole 
-8 to 1 in. Panicles axillary and terminal, 1.5 to 2'5 in. long, scaly- 
pnbernlous, the lateral branches very short and few-flowered. Flowers 
small. Sepals broadly ovate, yellowish-tomentose outside, glabrous 
inside. S t a m  25; all with dilated filaments longer than the ovate 
anthem, those of the inner row with the apical process of the connec- 
tive short and glabrous, those of the onter row8 with longer ciliate 
apical connectives. Omry ovoid-conical, densely yellowish-tomentose ; 
style very short. Ripe fruit ovoid, apiculate, sparsely pubernlous, .75 in. 
long ; sepals all enlarged, concave and dilated a t  the base, membran- 
o m  and reticulate; the three outer narrowly oblong, obtuse, much 

J .  11. 16 
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narrowed to the base, 7-nerved, 2-75 in. long, Ilnd 45  in. broad; the 
two inner of the same shape, but few-nervod, only 1.5 in. long, and 25 
in. broad. 

Penang: Curtis, No. 199. 
A species known only by Mr. Curtis' solitary epecimen. The 

connectives of the inner anthere are ciliate, somewhat in the fashion 
of 8. ciliata, King ; but the leavee of that species are very difierent. 

18. SHOBEA BTELLATA, Dyer in Hook. fil. F1. Br. Ind. I, 309. A 
tree 100 to 150 feet high ; young branches slender, at  6rat stellata- 
pubernlone, but speedily glabrous, with bark dark-colonred and spame- 
ly lenticellate. Leaves thinly coriaceous, ovate-lanceolate, the base 
rounded: upper surfaces glabrons, the lower very minutely lepidote on 
the reticulations ; main nerves 8 to 11 paira, rather straight, oblique, 
prominent on the lower surface ; length 4 to 6.5 in., breadth 1.75 to 
2.25 in., petiole .7 to '9 in. Panich a x i l l q  or terminal, arowded at 
the extremities of the branches, many-flowered, 4 to 6 in. long ; minnte- 
ly stellate-pubescent. Flotoers '25 in. in diam. Oalya minutely greyish- 
tomentose, the segmenta ovate-oblong, sub-acute, valvate, erect. Pekrl. 
broadly ovate, obtuse, pubescent outaide, spreading. Stamem 15, the 
filamenta short, broad ; the anthers linear-elongate, shortly bi-mncronate, 
the connective also shortly mncronate. Ovary ovate-globular, grooved, 
very tomentose ; the style short ; the etigma ovoid, small. Ripe fruit 
ovoid, apicnlate, tomentose, -5 in. long ; eepde all enlarged, snb- 
equal, membranous, linear-oblong, sub-acute, mnoh narrowed at  the 
base, quite free from the f i t ,  5-ribbed, reticulate, 4 5  in. long, and 
about -6 in. broad. Parashorea stellata, K m ,  Jonm. AS. SOG, Bengal, 
for 1870, pt. 2, p. 66. For. Flora Bnrm., I, 117 ; Pierre Flore Forest. 
Cwh-Chine, t. 2241. 

Perak: King's Collector, No. 7505. DIBTRIB. Bnrmah. 
None of the Perak epecimens are in fruit ; but in leaves and flowerg 

they agree abeolutely with Knrz's Burmese specimens. The calyx in 
ell is quite valvate, and i t  waa on thie charaoter ohiefly that K n n  based 
the genus Parashorea 

19. SHOBEA MARANTI, Bnrck in Ann. Jard. Bot. Bnitenzorg, VI. 
217. A small tree : young branches dark-wloured, stellate-pubedous. 
Leaven thinly coriaoeo~, more or leee broadly elliptic or elliptic-oblong, 
shortly abruptly and bluntly acnminate; the beee broad, rounded, 
almost truncate; upper surface glabrous, the midrib and nerves minu- 
tely tomentose or pubescent when young ; lower surface more or lem 
sparsely minutely stellate-pubernlow, the aides of the midrib, especi- 
ally at  the sxils of the main nerves, glandnbr and den~ely covered with 
maeees of brown pale-edged scales : main nerves 12 to 10 pairs, oblique, 
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slightly curved, thin but prominent beneath when dry, as are the 
transverse veins ; length 3.5 to 6.5 in., breadth 1.5 to 2.25 in. ; petiole 
35 in., densely stellate-pubescent, scurfy. fltipulsa deciduous, ovate- 
lanceolate, nerved, stellate-pubernlous. Panich  axillary and termi- 
nal, few-flowered, tawny-tomentose, (shorter than the leaves [?I) ; the 
brads in pairs, nneqnal, elliptic-oblong, blunt, nerved, pubescent on 
both eurfaces. " Segmenta of calyx (fide Bnrck) unequal, the three 
outer larger, imbricate. Pefals minutely tomentose inside. Stamens 
15, in  two rows." Hopeo? Maranti, Miq. F1. Ind. Bet. Snppl., 4$9 ; A. 
DC. Prod. XVI, 2, p. 635. 

Perak: King's Collector, No. 880. Malacca : Derry, No. 952. 
DISTRIB. Sumatra, Bangka. 

The Perak specimens am not in flower; and I have seen none 
from elsewhere that are. The above imperfect description of the 
flower has therefore been copied from Burck (Ann. Jard. Bot. Buitenzorg, 
VI. 217). The Perak specimens perfectly agree, as to leaves, with 
an authentic specimen of Miquel's from Sumatra, in the Calcutta Her- 
barium. Miquel never saw either flower or fruit. In fact, of the 
twenty new epecies of D i p t e r o o a p  described by this author in the 
supplement to his Flora of the Netherlands India, the flowera are des- 
cribed in only two, and in these but partially! 

20. SHOBEA EXIMIA, Scheff. in Nat. Tijdschr. Ned. Ind. XXXI, 
349. A shrub or small tree ; young branches petioles and under- 
&aces of leaves stellate-setulose. Leavee coriaceous, elliptic-oblong, 
or ob-lanceolate-oblong, acnminate, narrowed to the rounded or snb- 
cuneate baae: upper snrfl~ce glt~brous except the tomentose midrib, 
shining, the nerves depressed : nnder snrface scabrid, pale brown, the 
reticulations midrib and 17 to 2 1 pairs of spreading nerves prominent : 
length 6.5 to 11 in., breadth 2.25 to 3'25 in., petiole -25 to '35 in. 
Stipules in pairs, persistent, ovate, acuminate, longer than the petioles, 
reticulate, laxly pubescent and warted. I' Wings of fruiting-calya 
linear-lanceolate, obtuse: the three larger narrow a t  the baae, 3.2 to 
3'6 in. long, -5 in. broad, sparsely pubescent, 9-nerved ; the two shorter 
and narrower 1.6 in. long. Fruit elongated-ovoid, acuminate, minute- 
ly whitish-tomenhe." Bnrck in Ann. Jard. Bot. Buitenzorg VI, 218. 
Vatim? &rnia, Miq Fl. Ind. Bat. Suppl. 486 ; A. DC. Prod. XVI  
2, 623. Vatica sub-lacunosa ? Miq. FI. Ind. Bat. Suppl. 486. Shwea 
sub-lucunosa, Scheff. in Nat. Tijdschr. Ned. Ind. XXXI, 350 : A. DC. 
Prod. XVI, 2623. 

Malacca : Griffith, No. 5018. Penang : King. Perak King's Col- 
lector, 10998. DISTRIB. Sumatra, Bangka. 

This plant is very imperfectly known. I have copied the descrip- 
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tion of the h i t  from Dr. Bnrck (1. 0.). Miquel, who first deecribed 
the plant as a probable Vat&, had seen nothing but a leaf-twig. 
Specimens brought from Perak by the Calcutta collectors bear, instsad 
of flowers, curious cones, 1.5 in. long, of distichous imbricate bracts, 
concerning which GriEth, in h i  field note on his specimen No. 5018, 
wrote,-" irregular growth caused by an insect; each of the scales 
of these wnes bears on its doranm at  its base a number of eggs." 
Gri5th's No. 5019 appears to belong to a closely allied, but distinct, spe- 
oies ; as also does the indeterminate plant issued by Wallich ae No. 6635 
of his catalogue, under the designation, " Dilhiacea [?] nmma." 

21. SHOREA THISELTONI, King, n. sp. A tree 60 to 80 feet high : 
young branches rather stout, the bark dark-colonred and lenticellate, 
but covered at  first by a pale-grey, deciduons pellicle. Leaves coriace- 
OUR, elliptic-oblong to elliptic, rarely oblong, sometimes slightly obovete, 
obtnse, slightly narrowed to the rounded base ; both surfeces glabrons, 
the lower when very young sparsely lepidote, pubemlous especially 
on the midrib and nerves, brown when dry : main nerves 8 or 9 pairs, 
ascending, slightly curved, bold and prominent on the under snrfaoe 
like the midrib ; length 5 to 7 in., breadth 2.5 to  3-25 in.; petiole -6 
to -8 in., stout. Panicles axillary and terminal, 2 to 3 in. long, velvety, 
few-flowered, apparently ebracteolate. Flowern sessile, -6 or -7 in. 
long. Sepals ovete, sub-acute, unequal ; the 3 outer tomentose outside, 
glabrons inside ; the 2 inner smaller, nearly glabrous, the edges 
ciliate. Petah mnch longer than the sep&, linear-oblong, obtnse, 
expanded a t  the base, glabrons, except onshalf of the onter surface 
which is adpreseed-pubescent. Sta*nsns 15, in 3 rows, the filmeuta of 
all dilated, unequal : the antbere shortly ovate, those of the inner and 
longer row inappendicnlate, those of the other two rows with a short 
apical appendage from the connective. Ovary narrowly conical, 
tomentose, tapering into the short glabrons style ; stigma minute. 
Ripe fruit narrowly ovoid, apicnlate, minutely pale-tomentose, substriate, 
1.2 in. long, and 96 in. in diam., the pericarp thick and woody. Per- 
sistant sepah with mnch thickened concave woody bases, forming a 
cup embracing the lower half of the fruit, the apices of the outer three 
prolonged into membranous linetrr-oblong obtnse winge exceeding 
the frnit md sometimes 1.5 in. long; one of the inner sep& shortly 
winged, the other often broad, obtuse and not winged. 

Perak : common. King's Collector. 
In  this plant the frnit is much larger than in any of the other 

species of Shorea here described, and its pericarp is hard and thick. 
The bases of the sepals ara greatly thickened and concave, and they 
form a cup which embraces closely, but does not adhere to, thelower 



1893.1 G. King-Md& for a &a of the Malaycm Peninsula. 123 

half of the h i t ,  the apices of some of them being winged se above 
described. In  these respecta the species resembles certain other 
Malayan species of 8 h e a ,  e. g., 8. Martiniam S c h a ,  8. scabewi'ma, 
and S. denoptera, Burck. Judging from the leaf-specimens on which 
Miqnel founded his Hops kJingkawang, that plant must be a close 
ally of this. A species (flower only) collected by H. 0. Forbes in 
Sumatra (Herb. No. 2952) mnst also be closely allied to this. It 
differs however by its conspicnonsly bracteolate inflorescence. Beccari's 
Noe. 2681 and 3507, which form the types of Heim's species 8. hachp-  
tera, are also allied to this. 

6. HOPEA, h x b .  

Glabrous or hoaxy-tomentose resinow trees. Learn qnite entire, 
h, feather-veined ; etipules small, deciduous or inconspicuons. 
Pibuwrs sessile or shortly pedicelled, ebracteate, in lax panicles of uni- 
lateral racemes. 8epals inserted on the receptacle, two being quite 
external and three for the most part internal, obtnse, imbricate. Petab 
falcate, their apices inflected in bud. Btamm 15, or rarely 10, slightly 
connate ; the connective snbnlate-cnspidate, the anthers ovate, their 
valves obtuse, equal. Ovary 3-celled, the cells 2-ovnled : style shortly 
cylindric or subnlate. Fruit I-seeded, closely snrromded by the bases 
of the accrescent eepals, the 2 external of which are developed into 
linear wings, the three internal not longer than the ripe fruit. Embryo 
as in 8horea.--D1slsr~. of shes; species abont 35. 

Sect. I. Eu-HOPEA, Main nerve8 of leaves bold and prominent. 
Nerves of leaves 16 to 18 pairs ; accresoent 

sepals 4 to 4.5 in. long, 10-nerved .. . 1 H. m o e a .  
Nerves of leaves 10 to 13 pairs; acorescent 

sepals 1-75 to 2.5 in. long, obscurely 5-nerved 2. H. Uu&i. 
Sed. 11. DBYOBALANOIDEA, X q .  Main nerves not 

distinct. 
Petals sericeous : the filamente longer than the 

anthers ; ripe fruit .3 in. long, the acmescent 
sepals 7-nerved, 1.75 to 2 in. long, and -2 to 
'25 in. broad ; leaf-petiolea .25 to -4 in. long, 
minutely tomentose . . . ... ... 3. H. miorantha. 

Petals densely sericeoos ; the filaments shorter 
than the anthers ; ripe fruit -2 in. long ; ac- 
crescent eepals obscurely 5- to 7-nerved, 1.25 
to 1.5 in. long, and .25 in. broad ; leaf-petioles 
-35 to '6 in. long, slender, pnbernlons, finally 
glabrom ... ... ... 4. H. intermedia. 
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1. HOPEA nsrtvotu, King, n. sp. A tree 50 to 70 feet high : young 
branches dark-colonred, glabrons. Leaow mriaoeous, oblong to elliptio- 
oblong, shortly scuminate, the base rounded or very slightly cuneate ; 
both surfaces glabrons ; main nerves 16 to 18 pairs, spreading, bold 
and prominent on the lower ; length 3.5 to 5 in., breadth 1.5 to 2.25 in. ; 
petiole .5 to -75 in., transversely wrinkled when dry. li"lozom unknown. 
a p e  fruit ovoid-rotund, apiculate, glabrous, .5 in. long ; the two outer 
sepals much enlarged, oblong-lanceola,te, obtuse, slightly narrowed to 
the concave thickened smooth base, 10-nerved, 4 to 4.5 in. long, and 
.6 to -75 in. wide ; the three inner sepals not quite so long ae the fmit, 
broadly ovate, obtuse, thickened, smooth, closely embracing but not 
adherent to the fmit. 

Perak : King's Collector, No. 3690. 
This is a very distinct species, belonging to the group of Hopea 

with the nerves of the leaves bold. I t  is so distinct that, cont,mry to my 
general practice, I venture to name i t  without having seen the flower. 

2. HOPEA CUBTIBII, King, n. sp. A tree 50 to 60 feet high: 
young branches slender, dark-colonred, lenticellate, almost glabrous. 

. Leaves coriaceons, broadly ovate to ovate-oblong, shortly acnminats 
or acute, the base slightly unequal-sided, rounded, rarely sub-cuneate ; 
both surfaces glabrous, the upper slightly pubernlous on the midrib 
near the base, the lower with several hairy glands at  the baae, the 
midrib sparsely and minutely stellate-pubernlous ; main nerves 10 to 
13 pairs, cwing ,  ascending, prominent beneath ; length 3.5 to 41.5 in., 
breadth 1.75 to 2.5 in. ; petiole '4 in., pubernlone when young. Pad- 
c2ecl axillary and terminal, lax, few-flowered. F'lows about -2 in. 
long, pedicelled. &pals broadly ovate, blunt, concave, tomeutose ont- 
side, glabrous inside ; the inner two rather smaller and mom glabrous 
than the others. Pet& oblong, oblique, falcate, obtuse, partially tomen- 
toee outside, glabrous inside. S t a m  10, the filamenia short, dilated ; 
anthem ovate, short, the connective with an apica.1 awn longer than 
the anther. O~cvry broadly ovate, pubernlone at  the truncate apex, 
otherwise glabrous : style short. Rip fwd ovoid, apicnlate, pale 
striate, -3 in. long ; outer two sepals accrescent, mrrowly-oblong, reti- 
culate, membranous, obecnrely 5-nerved, obtuse, slightly narrowed 
to the concave smooth baae, 1.75 to 2.5 in. long and from -35 to '6 in. 
broad ; the three inner non-mescent sepals about aa long as the 
fmit. 

Penang : Curtie No. 1562. Perak : King's Collector, 8161. 
3. HOPMA MICMNTHA, Hook. ill. in TTans. Linn. Soc., xxiii, 160. 

A tree 60 to 80 feet high : young bmnches slender with dark-coloutwd, 
1enticellat.e bark and minute brownish pubescence. Lames coriaceous, 
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ovate-lanceolate or oblong-lanwlate, bluntly caudate-acuminate ; the 
base slightly anueate or sometimes broad, rounded and slightly unequal ; 
both surfaces glabrous except the pubescent midrib : main nerves 
nnmerom, not mnch more prominent than the secondary, and both 
indistinct ; length 2 to 4 in., breadth '8 to 1.75 in. ; petiole .25 to -4 in. 
minutely tomentose. Panicles d a r y  and terminal, nnmerom, short, 
spreading, 1 to 1.5 in. long, pubernlous or glabrom. h e m  '15 to 
-25 in. long, shortly pedicellate. 8epm;ls sub-equal, ovate-rotund, sub- 
acute or obtnse, pubernlons and resinom ontside, glabrone inside. 
Petals twice aa long aa the sepals, broadly oblong-obtuse, s i l b  ontside 
except on one side, glabrow inside. Bt~nens about 12, the filament8 
dilated in the lower half, longer than the ovate anthem ; the connective 
p r o d u d  into a single apical awn longer than the stamen. Ovary 
elongated, often constricted in the middle, glabrous ; style very short, 
stigma minute. Ripe fncit ovoid, apicnlata, -3 in. long, striate, closely 
embraced by ths 3 inner sepels which about equal i t  in length; the 
outer two sepale accrescent, oblanceolate, obtuse, tapering to the con- 
a v e  base, reticulate, 7-nerved, 1.75 to 2 in. long, and -2 to -25 in. broad. 
A. DC. Prod. XVL. 2, p. 6%. Dyer in Hook. fil. F1. Br. Ind. I, 310. 
Bnrck in Ann. Bot. Jard. Buiteneorg, VI, 238. 

Malecca ; Maingay (Kew Dietrib.) NO. 210. Pemng : Curtis, Nos. 
167,266, 1397. Perak : King's Cohxtor, Nos. 3525, 8170. Drsmr~. 
Borneo: Bangka, Snmatra. 

Mr. Curtis notea on the Penang epecimens of this, that the bark of 
the tree is smooth and of a grey wlour, whereaa the back of its close ally 
H. intermedia is 6ssnred like that of Shorea parvijba. The s@es of Hqpea 
with numerow indistinct nerves, ( k t .  Dryobukz&) are not easy to 
distinguish from each other in the Herbarium. H. Mengarawan, Wq., a 
species published two years earlier than this (i. e., in 1860), comes very 
near this, and the two may possibly prove to be identical, in which 
cage Miqnel's name mmt be adopted. Hopea m u a ,  Teysm. and Binn. 
was described by ite authors from a plant originally obtained from 
Sumatra, but cultivated in the Buiteneorg M e n .  It differs from a. 
Mngarauran and from H. mnriantha in having larger leaves with more 
prominent nerves. Its authors were doubtful a.q to its being really dis- 
tinct from H. Mengarawan, and I think these doubte were well founded. 
Under tho species named H. Dyobalanoides by Miqnel (1. c ) there are, 
Dr. Bnrck asserta, two plants. One of these collected a t  Soengie- 
pagoe in Sumatra, is, he says, simply 8. Mewgaracc~m, Miq., and i t  is 
the frnit of this which Miqnel describes under his H. Dyob&n&. 
The other specimen from Priaman in Sumatra is different, and it is to 
i t  that Dr. Bnrck (Ann. Bot. J d .  B d t e ~ o r g  VI., 241) desires to 
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restrict the name H. Dyobalancdh, Miq. There is in the Calcutta 
Herbarium an authentic specimen of the very gathering of the Soengie- 
pagoe plant on which Miquel worked, and I should refer it to H. 
miorantha Hook. fil. 

Petalandra micranthu, Harssk. has been reduced by the authora of 
the Qenera Plantarum (Vol. I. p. 193) to Hqea. I t  is however a different 
plant from this, and belongs to Miquel's section Eu-hopea, which ie 
characterbed by the nerves being prominent. By Dr. Bnrck, Petdondra 
ie reduced to Doona. 

4 HOPEA INTERMEDIA, King n. ap. A tree 60 to 80 feet high : 
young branches rather dark-colonred, minutely lenticellate, puberulous. 
h u e s  coriaceons, ovate-lanceolate, caudate-muminate, the base cuneate, 
both surfaces glabrons; main nerves numerous, faint ; length 2-5 to 
3 in., breadth 1 to 1-35 in. ; petiole '35 to '6 i n  slender, pubernlous but 
finally glabrons. Panicles as in H. Mengarawan, the flowers pedicellate. 
8epaL sub-equal; the two outer ovate, acuminate; the three inner 
broader and more obtuse, all resinous outside, glabrous and smooth in- 
side. Pet& twice as long sa the sepals, narrowly oblong, obtuse, falcate, 
dfmely eericeous externally, glabrons within. #tamens 12; the fila- 
ments dilated, shorter than the anthers ; the anthers ehort, crowned by 
a straight awn from the connective longer than the stamen. Ormy 
hour-glaes shaped ; style ehort, stigma small. Ripe fruit ovoid, apicu- 
late, -2 in. long, pale, etriate ; the two onter sepals accreecent, narrowly 
oblong-obtuse, narrowed to the base, reticulate, obsourely 5- to ?-nerved, 
1-25 to 1.5 in. long and -25 in. broad ; the inner three sepale not accrea- 
oent, not longer than the f'ruit, and closely embracing it. 

Penang: Curtis, No. 425 and 1398. Perak: King's Collector, 
No. 3709. 

This species ie no doubt nearto H. micrantha, Hook. fil., but, accord- 
ing to Mr. Curtis, it is distinguishable from that, while growing, by its 
bark, this tree having a fissured bark like that of SkeaparvifoLiu, Dyer, 
while the bark of H. miorantha is smooth and grey. The petals of 
this are also more eericeous than those of H. nicmntha, the filaments 
are shorter than the anthers (not longer, as in H. mkcrantha), the leaves 
are more glabrous, the petioles longer and more slender and more 
glabrons, and the fruit and accrescent sepals are smaller than in H. 
miorantha. I have therefore ventured, after much hesitation, to name 
thie as a species, and from its  relationship to H. micrantha and H, Menga- 
Fawn, I have called i t  H. intermedia. Its vernacular name in Penang 
in Jankang. I t  hacl been suggested that this plant should be refer- 
red to H. Dryobalunoides, Miq.-a course which I would have adopted 
with great pleasure had i t  been clear what H. Dyobaknoidea really is. 
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But, as I have stated in a note under H. miwantha, H. Dryobalanoideo 
appears to be a composite species ; moreover, its author nowhere describes 
its flowers. For these reasons I think it ought to be suppressed aa a 
epeciee. 

'I. RETIBODENDRON, Korthals. 

Resinous trees, with the leaves, inflorescence, and flowers of Vatica. 
Ripe fruit globular, crowned by the persistent style, 1-celled, 1-seeded, 
the pericarp coriaceous, indehiscent. Calyx of ripe fruit slightly ac- 
crescent, the pieces oblong, nearly eqnal, and quite free from, and usually 
shorter than, the fruit (longer in. R. Kunstleri). Isawis (sub-genm 
of Vateria) W and A. DIBTRIB. Malaya and British Ind ia  Species abont 
10. 

Isoutis ~ 8 e  established by Wight and Arnot as a sub-genus of Vateria, Linn. 
to receive the three species Vateria lances$olia, Roxb., V .  Rorburghiana, Wight and 
V. Ceylonka, Wight (Stemoporus Wightii, Thw.) and its characters were, " Segments 
of the calyx ovate, acnte, enlargin~ in fruit ; petals falcate and abont three times the 
length of the calyx : stamens 15 with oblong anther cells; style short; stigmo 
clrvate, 3-6 toothed : panicles axillary, shorter than the leeves." The other section 
of Vateriu suggested by Wight was Eu-Vateria (the Vateria of Linnmns and of 
which V .  indica, L. is the type) and of this the characters are, " Calya-segmente 
obtuse, scarcely enlarging in  fruit : petals ovnl, scarcely longer than the calyx : 
stamens 40 or 60 with linerv anther-celle: style elongated: stigma acnte; panicle 
large and terminal. Korthals, evidently overlooking Wight's Illnstrations, pnb- 
liahed (Verh. Nat. Qeech. Ned. Ind. p. 66) hia genns Retinodendrm to oover 
one of the very plants (vir.,  Vateria Zancezfolia, Roxb.) for which Wight and 
h o t  founded the sub-genus I s a u ~ i s ;  and to this Retimdendron Korthals added 
his own Malayan species R. Ruasak and R. pauciflorum. Although Isaunie may have 
t h e  priority as a sub-genna (Wight's lllastrations were published in 1840, and 
Korthals' book, jnat quoted, bears the date 1839- 1842), Retinodendron takes prece- 
dence aa a genus. The flowers of Retinodendrm are exactly those of ell the apecies 
of V a t h  (except the anomalons V.  scaphula, Boxb.) inasmuch as the segments of 
t h e  calyx are slightly imbricate when the bud is very young, becoming valvate as 
the bud advances in age ; the petals ore much longer than broad, their apices are 
not i d e x e d  in mstiwtion, and they are not apreading when expnnded. The fruit 
itself is also practically that of Vatica ; but the fruiting-calyx is different, for i ts  
lobes are invariably free from the beginning, they are pretty nearly eqnal to eaoh 
other, but (althongh slightly accrescent) they are in most m e s  shorter than the fruit. 
As  regards ite calyx, R e f i n d m d r m  is closely allied to Vateria, bnt i t  differs from 
Vat& in its flowers; for in Vaturia the stamens are nnmerona (40 to M), the 
pet,& are scarcely longer than the segments of the calyx and are spreading ; mom- 
over the idorescence is longer in Vateria than in Retinodendron, and it is  terminal. 
I n  short, Retinodendron has the flowers of Yatica and the fruit of Vateria. Dr. 
B& forms Retinodendron and Isauxis into sections of the genns Vatica, giving 
however characters to the section Isnunis which form no part of Wight's original 
charactera of i t  as a sub-section of Pateria. I n  Dr. Burck's section Zsaulriq " the 
ca lp lobes  are all nccrescent, sub-equal to the fruit, or much longer." 

J. 11. 17 
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Fruiting-calyx shorter than the Emit. 
Leave8 3.5 to 6 in. long: fruit .4 in. in diam. 1. R. pallidurn. 
Leaves 7 to 10 in. long : fruit '65 in. in diam. 2. R. Smrtechinii. 

Fruiting-calyx longer than the fruit . .. 3. R. Ktrnstleri. 
1. RETINODENDEON PALLIDIUY, King. A small tree (fide Dyer) : 

young branches slender, deciduously puberulous, their bark pale. Leattes 
coriaceons, oblong-lanceolate to narrowly elliptic, acuminate ; the edges 
entire, recurved when dry ; the base acute : both surfaces glabrous, 
the upper shining ; main nerves 9 to 10 pairs, cnrving, oblique ; length 
3.5 to 6 in., breadth 1.2 to 1.8 in., petiole .4 to .5 i n .  Panicles axillary, 
rarely extra-axillary, pnbe~ulou~ ,  1 to 3 in. long. EZnzoers .45 in. long ; 
Calyx-seg~nents ovate-lanceolate, scurfy-pubescent. Petals oblong, Ianceo- 
late, sub-acute, rstellate-pubescent externally. Anthers broadly ovate, 
with  n short blunt npiculus. Ovary pubernlous ; stigma capitate, lobed. 
Frtcit globular, about -4 in. in diam., glsbrous, shining, very minutely 
ant1 ~paraely lcpidote, partially covered in the lower half by the slightly 
unequal, spl-eading or sub-reflexed, narrowly-oblong, membranous, 
3-nerved, reticulate calyx-lobes. Vatica pallida, Dyer in Hook. fil. F1. 
Br. Ind. I, 302. 

Penang : Maingay, on Government Hill, a t  an olevation of about 
800 feet ; Curtis, No. 117 ; King, Kunstler. 

This is known only from Penang. It is e-dently a rare tree. Ita 
frnit somewhat resembles (except in size) that of V. ZuncecefoZk, Blume. 

2 .  RETINODENDRON SCORTECHINII, King, n. Sp. A tall tree: young 
branches rather stout, densely fnrfurrtceous-pubescent. Leares coria- 
ceous, oblong, tapering to the sub-acute apex; the base slightly nar- 
rowed, r o u ~ ~ d e d :  both surfnces glabrons: maill nerves 14 to 18 pairs, 
spreading, curving, prominent on the lower, depressed on the upper, 
surface when dry, the transverse venation bold: lellgth 7 to 10 in., 
breadth 2.6 to 3.2 in , petiole .6 to .75 in. Panicles crowded towards 
the apices of the branches, mostly axillary, 2 to 2.5 in. long, t h e  
rachises brownish flocculent utcllate-tomentose, as is the calyx exter- 
nally. Flowers .6 in. long. C'trlyx-lobes ovnte. Petals thick, oblong, 
blunt, pnberulous e~t~ernally,  glabrous within. 8talilens elliptic, apicu- 
late. Oranj minutely tomerltose ; stigma clavate. Ripe fruit sub- 
globular, sub-rugose, verticnlly grooved, minutely ~~~fous-scurfy,  abont 
65 in. iu diam , laxly embrnccd ill the lower half by tho broadly ovate, 
membranous, many-nerved, reticulate, sub-equal calyx-lobes. 

Perrtk: Scortechini, Nos. 1940 and 1942. 
The calyx-lobes are nearly equal i n  size, quite free from the fmit. 

runcll shorter, and they embrace o ~ l y  its lower half. This species L 
allied to Retinodendron Rassak, Korth. (Nat. Gesch. Ned. Ind. 56, t. 8,) 
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bat  baa broader leaves and much more condensed panicles than that 
species. 

3. RETINODENDRON KUNSTLERI, King n. sp. A tree, 20 to 50 feet 
high, sometimes a shrub : young branclres slender, deciduously  tella ate- 
pnberulous. Leaves thinly coriaceous, elliptic-oblong to oblong-1:ulceo- 
late, sometimes slightly obovate, sub-acute or sl~c,rtly and bluntly 
acuminate; the base cuneate, rarely rounded : upper surface glabrous, 
the midrib and nerves pubescent; tire lower quite qlnl,ro~is ; main nerves 
7 to 9 pairs, ascending, slightly prominent bcueatl~ : lengtli 2.25 to 4 5 
in., breadth 1 25 to 1.75 in., petiole 2 5  to '4 in. Racenjea axillarc. I 
to 1.5 in. long, spamely scaly. Flozuei-s .4 in. loug. Calyx-lohes ocato- 
lrmceolate, puberulous. Petole oblonq-elliptic, oblique, obtuse, puberulous 
outside. dicthers slightly and sliarply apiculate. Octrry puberulous, 
stigmn capitate. Ripe fruit globular, with a long curved apical beak, 
glabrous, about '25 in. in diam. Calyz-lobes all accrescent, sub-eqlial, 
oblol~g, tapering slightly to the sub-obtuse apex, the base s l i g h ~ l ~  
auricled, thickly membranous, glabrous, 3-nerved, the longest  bout 
1.3 in. long, anct -35 in. broad, loosely surrounding, and longer t l~nn, the 
frnit. 

I Per& ; Scortechini, Wray, King's Collector ; very common a t  low 
elevations. 

I n  this species all the five calyx-lobes are accrescent and of nearly 
eqnal size. They are quite free from the ripe fruit, round which they 
form a loose semi-inflated investiture. Ite nearest ally is Vutica 

I banwpaa, Scheffer, (Reti~wdend~xm bancanurn). 

8. ISOIYTERA, Scheffer. 

A tall resinous tree. Leaves wriaceous, entire, feather-veined. 
Flhrrs  in axillary or terminal panicles. Calyx-tube very short, the 
segmenta ovate-rotund, imbricate. Stan~ene 30 to 35, the anthers orate, 
the cells divergent a t  the birse, acute, the valves eqnal, tho connective 
produced into an apical bristle-like appendage. Ovary 3-celled, the loculi 
bi-ovulate; the style short, terete, 3-angled a t  the apex. Kruit indehis- 
cent, 1-seeded, the pericarp coriaceous. Fruiting-calya an open cup 
not  embracing the frnit ; its lobes all slightly enlarged, spreading (not 
winged) ; the outer 3 rotund, broader than the 2 narrower inner lobes. 

One species-Malayan. 
1. I~OPTEKA BORNEENSIS, Scheff. MSS. ex Bnrck in Ann. Bot. 

Jard. Buitenzorg VI, 282. A large tree : young branches slender, 
dark-coloured, sparsely lenticellato, glabrescent. Leawa coriaceous, 
oblong, sub-acute, slightly narrowed to the rounded base : upper surface 
glabrous except the puberulous midrib ; the lower pnle, g l ~ l ~ r n n g  ; main 
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nerves 8 or 9 pairs, oblique, slightly curving, prominent beneath ; Iength 
4 to 5 in., breadth 1.75 to 2 in., petiole '5 in. Paniclea 4 to 6 in. long, 
stellate-pubescent ; bracteoles caducons. Fk~wers shortly stalked. Calyx- 
segments minutely tomentose. Petals '5 in. long, pale tomentose. 
Stamens 30 to 36, in 3 series, the filaments dilated a t  the base : anthers 
with equal valves. O c a y  sericeous, style glabrous. Ripe h i t  snb- 
glohose, acuminate, pale tomentose, about .25 in. in diam. ; f~mting-calyx 
forming a cup with a wncave short tube embracing the fruit, the seg- 
ments spreading, re-curved, the 3 outer .65 in. in length and breadth, the 
2 inner smaller. Heim, " Recherches snr les Dipterocarpackes," p. 51. 

Pahang : Ridley, No. 26'26. DISTRIB. Bangka, Borneo. 
Leaf-specimens of what nppear to be this tree were conected by 

Mr. Wray (Herb. No. 3426) in  Upper Perak. 

9. B A L A N O C A R ~ ~ ,  Beddome. 

GIabrous or pnberulons, rarely scabrid, resinoua trees, with in- 
conspicuous fugaceons stipnles. Leaves ent.ire, coriaceous or membran- 
OUR, penni-nerved. Flowers secnnd, sessile or shortly pedicelled. Seplo 
distinct or united a t  the bsse, imbricated, two quite external to the  
others ; in fruit sub-equal, only slightIy enIarged, woody, thickened, and 
forming a 5-lobed cup round the base of (but rarely enveloping) the  
fruit, not adnate to i t  and never expanding into wings. Petals elliptic, 
obliquely acuminate, the apices slightly infiexed in bud OF not i d e x e d  a t  
all, Stamens 15, attached to the bases of the petals, in 3 r o w  ; or 10 
in  2 rows, sub-equal, the filaments much dilated a t  the base, the connec- 
tive prolonged into a straight apical awn longer than tbe ovate anther. 
T m  flat. Ovary 3-celled, cells 2-ovuled, ovules collateral. S t y k  
sl~ort. Stigma minute, entire. Fruit oblong or sub-globose, apiculate ; 
the pericarp ligneous or sub-ligneous. Seed solitary, erect ; wtyledoue 
fleshy, plano-concave, the larger 2- or 3-lobed, or entire; the radicle 
prominent. Southern Peninsular India, Jdalaya. Probably 12 speciw. 

Leaves glabrous, smooth. 
Leaves ovate-lanceolate or ovate, caudate-mu- 
minate. 

Stamens 15 
Frnit entirely enveloped in the elight- 

ly enlarged calyx ... ... 1. B. Curtisii. 
Only the lower part of the fmit  en- 

veloped by the calyx ... ... 2. B.penangianuo. 
Stamens 10 ... ... ... 3. B. anomalus. 
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Leaves narrowly oblong, gradnally narrowed 
to the acute apex. 

Frnit 1-75 to 2.25 in. long: stamens 10 ... 4. B. m&mus. 
Frnit 1.5 in. long; leaves 4 to 6 in. long, 

with 9 or 10 pairs of bold parallel 
nerves . . . ... ... 5. B. Heirnii. 

Frnit .6 in. long: leaves 2.25 to 2-15 in. 
long, with 7 or 8 pairs of slightly 
prominent nerves ... ... 6. B. Wrayi. 

Leaves stellate-pubescent, scabrid ... ... 7. B. Hmleyanlrs. 
1. BALANOCAEPU~ CUBTISII, King. A tree 20 to 30 feet high : young 

branches slender, the bark dark-colonred, pubernlons. Leaves mem- 
branow, ovate-lanceolate, bluntly caudate-acuminate, the base slightly 
cuneate : both surfaces glabrous, dull ; main nerves 8 to 10 pairs, spread- 
ing, faint and scctrcely more prominent than the secondary nerves ; 
length 2 to 2.5 in., breadth -75 to 1 in., petiole '1 to '15 in. Panich  
axillary and terminal, shorter than the leaves, glabrescent, lax, each 
with a few 3- to 5-flowered spreading branches. Plowers secund, short- 
ly  pedicelled, '15 in. long. Sepnb distinct, sub-equal, thick, rotnnd- 
ovate, very obtuse, pubernlous outside, glabrous inside, the edges slightly 
ciliate. Petab elliptic, obliquely shortly and bluntly acuminate, glabres- 
cent inside, partly pubernlous and partly glabrous outside. Stamens 
15, in 3 rows, sub-equal ; the filaments shorter than the anthers, dilated: 
anthers broadly elliptic, truncate, the connective produced into an 
apical awn longer than tbe stamen. O w y  cylindric, truncate, glabrous, 
the style short and stigma minute. Fruit smooth, globular, apiculate, 
orowned by the sub-sessile discoid stigma, enveloped by, but not adherent 
to, the slightly thickened sepals, -25 to '3 in. in diam. (calyx included). 

Penang: Curtie, No. 1406. Perak: King's Collector, Nos. 3171, 
3294 6543 ; Wmy, No. 2860. 

2. BALANOCARPUS PENANGUNUS, King, n. sp. A tree 4 to 50 feet 
high : young branches slender, dark-colonred, lenticellate, slightly 
puberulone a t  the very tips. Leaves coriaceone, ovate-lanceolate oi. 
ovate-acuminate, often caudate-acuminate, the base slightly cuneate or 
almost rounded, the edges slightly undulate, both surfaces glabrous : 
main nerves 7 to 8 pairs, spreading and curving upwards, not promi- 
nent on either sudace ; length 1.75 to 4 in., breadth a 8  to 1.6 in., petiole 
-25 to -4 in. Panicles axillary and terminal, hoary-pubescent, many- 
flowered ; the dower.; secnnd, 7 to 9 on each lateral branchlet, pedicelled, 
.15 to -2 in. long. Sepals sub-equal, broadly orate, sub-aante, yellowish- 
pulvernlent, tomentose externally, glabrous internally. Petals oblong, 
obtnee, twisted end with the apices reflexed in restivatiou, spreading 
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when expanded, minutely yellowish-pulverulent, tomentose outaide, 
glabrous inside. 8tamene 15, sub-equal : apical awn curved, longer 
than the anther. Ovay ovoid, narrowing upwards into the style ; stigma 
minute. B u i t  ovoid, very slightly apiculate, striate, pale pubescent, 
 bout .6 in. long and -3 in. in diam., the perahtent calyx covering the 
lower third of the fruit, sub-glabrous, thickened and concave a t  the 
base; the taeth deltoid, spreading. &Ltia penangiana, Heim in Bnll. 
Soc. Linn. Paris, 2891, p. 980. 

Penang: on Government Hill, a t  an elevation of abont 1,000 feet, 
Curtis, Nos. 1429 and 1393 ; Hullett, No. 188 ; King's Collector, No. 
1534. Perak : Kiug's Collector, Nos. 3333, 3707. 

The leaves of this species, although larger, resemble those of B. 
Curtisii: but the fruits of the two are quite different. One of Mr. 
Curt&' specimens, No. 429 (commnnicated from Kew), forms the type of 
8 new genns called Richetia, which M. Heim has founded (I. c. p., 975, 
also in his '' Recherches sur leu Dipterocarpac6es" p. 50), without having 
seen its flowers. I have retained for this M. Heim's specific name, while 
referring it to Beddome's older genns. The vernacular name of the 
species'is Dammar Etam. 

3. BALANOCARPU~ ANOMAI,Us, King. A tree : young branches slender, 
dark-coloured, minntely lenticellate, the tips puberulous. Leaves coria- 
aeons, ovate, acuminate ; the base broad, sub-cuneate ; both surface8 
glabrous ; main nerves 6 or 7 pairs, ascending, curving, not prominent : 
length 2.25 to 2.5 in., breadth 1 to 1-3 in., petiole -6 to '7 in. Panicks 
numerous, axillary and termiual, longer than the leaves, pubescent, 
their lateral branchlets bearing 6 to 8 sub-secnnd flowem. Flowers 
ehortly pedicelled, '15 in. long. Sepals broadly ovate, connate a t  t11e 
base, obtuse, minntely tome~~tose outside, glabroua inside. Petak 
elliptic, blunt, yellowish adpressed-sericeons outside, glabrous inside, 
only about twice as long as the sepals, spreading and reflexed so aa to 
expose the stamens and pistil. S t a m  10, in two rows ; the filaments 
longer than the anthers, dilated ; anther short, ovate, its cor~nective pro- 
duced into an apical awn as long as itself. Ovay ovoid, striate, pubes- 
cent, style short and thick, stigma small. 

Kedah : Curtis, No. 1654. 
Mr. Curt& is as yet the only collector of this, and his specimene 

have no fruit. I refer i t  to this genus, although its flowers differ from 
thoso of the other species known to me, in having petals only about 
twice 8s long m the sepals, spreading and reflexed so that the a n d m  
gyncscium is quite exposed ; and in having only 10 stamens In other 
respect8 the epecimens agree with BaEauocarpco. Ita vernacalol: name 
in Kedah is Malaut. 
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4. B A M N O C A R P ~ ~  MAXIMUS, King, n. sp. A tree 60 to 80 feet high : 
all parts except the inflorescenoe glabrons : young branches rather stout; 
tlie bark, loose, papery, lenticellate, pale. Leavea thinly coriaceous, 
oblong to elliptic-oblong, sub-acute, sligl~tly narrowed to the rounded 
base; main nerves 7 to 9 pairs, slightly promilrent beneath, the trans- 
veme veius slightly prominent when dry : length 5 to 7 in., breadtl~ 2 
to  2.5 in., petiole .5 to -6 in. Panicles axillary or terminal, about half 
as long rre the leaves, few-flowered, minutely tomentose. Florom sub- 
sessile, .6 or -7 in. long. Sepals broadly ovate, the outer two tomentose, 
the inner three more or less glabrons extelnally, a11 glabrons internally, 
the inner two with ciliate margins. Petals much longer than the sepals, 
narrowly oblong, the apex erose, empanded and concave at  the base, ad- 
pressed-pubescent outside and towarda the apex inside, otherwise gla- 
brous. Stamens 10, in two rows; anthers with a deflexed terminal 
appendage from the connective. O t a y  elongate, narrowly conical, sori- 
ceons. 8t?/le mther short, glabrous; stigma small. Ripe fruit cylindri- 
cal, tapering to each end but most to the apiculate apex ; pericarp 
woody, striate, sub-glabrous, pale-brown when dry : 1-75 to 2-25 in. long, 
and .6 or -7 ill. in diam. Persistent sepals fibrous, forming a toothed 
cup about .5 in. deep, embracing the b a ~ e  of the fruit. 

Perak : King's Colleotor, Noe. 7987 and 8006. 
The flowers of this fine species do not exactly answer to 

Beddome's diagnosis of the genus B&nocc~r;pue, inasmuch as they have 
10 instead of 15 stamens, and neither of the cotyledons is lobed. In 
other respecta the flowers and frnit agree perfectly. 

5.  BALANOCARPUB HEIMII, King n. sp. A tree 50 to 60 feet high : 
young branches rnther slendel., the bark dark-coloured, puberuloua 
or glabrescent. Leares coriaceons, narrowly oblong, tapering to the 
acuminata apex, ~ n d  slightly narrowed to the rounded base; upper 
surface glabrl~us, shining, the midrib minutely pubescent : lower 
surface glabrescent except the pubescent midrib and 9 or 10 pairs of 
ascending, bold, slightly-curving nerves : length 4 to 6 in., breadth 
1 to 1.75 in. ; petiole .3 or .4 in., witll minute black tomentum. EZotoers 
unknown. Ripe cavels cylindric, tapering to the apex, slightly nar- 
rowed to the base, 1.5 in. long and -5 in. in diam. ; the pericarp woody, 
sub-glabrous, sub-striate, dark-colonred when dry. Perrsistent sepals 
sub-equal, puberulous, thickened, forming a 5-lobed cup -6 in. deep which 
embraces the base of the fruit. Piewea Penangiann, Heim, MSS. 

Penang : Cnrtis No. 273 (leaves only). Perak: King's Collector, 
No. 3718. 

This tree, of which as yet only fruiting ~pecimens have been found, 
so closely resembles the other Malayan species of Balnnocarpm den- 
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cribed here, that I refer i t  withont any hesitation to this genus. 
M. Cnrtia' leef ~pecimens of tliis have, I understand, received from 
M. Heim the MSS. name, Pierrea penangiana. The genns Pierrea 
has been fonnded by M. Heim (Bull. Soc. Linn. Paris, 1891, p. 958, 
and " Recherches sur lea Diptemcarpacdes ", p. 78) on specimens of 
which the author has not (as he admits) had the advantage of seeing 
the flowers. The vernacnlar name of this tree in Penang is Chengah, 
and its timber is, according to Mr. Curtis, very valuable. In the 
State of Perak, on the mainland almost opposite Penang, another speciee 
(B. Wrayi) receives a similar velnacular name. 

6. BALAIOCARPUS WRAYI, King n. sp. A tree: young branchea 
Blender, dark-coloured, glabrons. Lraces coriaceous, narrowly oblong, 
gradually tapering from the middle to the acnte apex ; the base sub- 
cuneate or rounded, slightly unequal-sided : both surfaces glabrons; 
main nerves 7 or 8 paira, curved, oblique, slightly prominent beneath : 
length 2.25 to 2.75 in., breadth '75 in.; petiole -25 i n ,  transversely 
WI-inkled. Panicles axillary and terminal, nearly as long as the leaves. 
Flowers unknown. Fruit ovoid, much apicnlate, glabrons, '6 in. long, 
covered in its lower two-thirds by the persistent sub-accrescent glabrone 
calyx ; outer two sepals smaller than the others, elliptic, obtuse, the  
inner three rotund, all thickened and concave. 

Perak : Wray, No. 813. 
Collected only once and without flowers. According to Mi. Wray 

the timber of this tree is valusble, and its vernacular name is Chingi, o r  
Ckingal. I refer this (in spite of the absence of 0owel;s) to Balanocar- 
pus, the other species of which i t  80 clouely resembles. 

7. BALAROCARPUS HEMSLEYANUB, King, n. sp. A tree 50 to 200  feet 
high : yonng branches rather stont, rough, minutely lenticellate, pube- 
ralous. Leaves coriaceous, elliptic-oblong, sometimes slightly obovate, 
shortly and abruptly acnminate, slightly narrowed to the rounded o r  
sub-emarginate base : upper surface glabrous except t.he minutely 
tomentose midrib ; the lower scabrid from minute rigid stellately hairy 
tubercles which are most abundant on the stont midrib and nerves: 
main nerves 18 to 20 paire, obliqne, parallel, very prominent on the 
lower, obsolete on the npper, surface ; length 7 to 12 in., breadth 3.25 
to 5 in. ; petiole -6 to ' 9  in. scabrid, pubescent. Panicles axillary o r  
terminal, 3 to 7 in. long, scurfy stellate-pubescent; flowers rather 
crowded on the lateral bmnchlets, '5 in. long, Sepale sub-equal 
broadly ovate, acnte, yellowish-tomentose externally, glabrons internally. 
Petals twice as long as the sepals, or longer, elliptic, obliqne, obtuse, 
glabrous except a bmad adpressed-sericeoub band externally. 
Stainens 15, in three rows : the filementa dilated, unequal, longer than 
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the shortly ovate anthers; apicd connectival appendage deflexed, 
curved, longer than the anther. Ovary elongated-conic, tomentose, 
tapering into the sparsely pubernlous style ; stigma small. Ripe fruit 
narrowly oroid, apicnlate, pale brownish-tomentose, 1-25 to 1'5 in. long. 
and -75 to 1 in. in diam. Persistent sepals nearly equal, their bases 
bhickened,woody,pubescent, and concave, forming an irregularly 5-toothed 
cup which embraces the lower half of the fruit. Shohorea Hmdeyana, 
King MSS. in Herb. Calc. 

Penang : Curtis No. 2512. Perak : King's Collector, Nos. 5431, 
6670, and 7562. Scortechini No. 1653. 

This is an altogether anomalous species. It has leaves like 
several of the scabrid species of Shorea, such as 8 .  eximia and 8 .  
kproaula. Its flowers are also more like those of Shorea than Balano- 
eorprls; but its fruit is essentially t l~nt  of the latter genns, in which, 
not without hesitation, I include it. 

10. PACHYNOCARPUS, Hook. 61. 
Resinom trees with the leaves and flowers of Vatica, but with 

sometimes ocly ten stamens. Fruit ovoid-globose, nmbonate a t  the apex, 
I-celled, 1-seeded, the pericarp densely coriaceous, splitting vertically. 
Calyx with five equal segments, a t  first almost free from the fruit, but 
the tuhe gradually accrescent, much thickened and adnnte to t,he fruit, 
and finally embracing the whole of it except the apex. Seed pendulous, 
testa thin md adherent to the endocarp, cotyledons very thick and fleshy. 

Leaves elliptic to oblong-elliptic, sub-acute or 
shol-tly and obtusely acuminate ... ... 1. P. Wallichii. 

Leaves broadly-elliptic or obovate-elliptic, the 
apex very blunt ... ... ... 2. P. 8tap$anue. 

Dr. Bnmk (in Ann Jard. Bot. Bnitenzorg) expanda the definition of the genm 
V'atiea so as to include not only the closely allied Synuptea, but also the genera 
faauxis W .  A ,  Retinodemiron, Korth., and Pachynocarpug Hook 61. To the union 
of S p p t e a  with Vatica I see no objection ; for the whole difference between the two 
(an I have dated in a note nnder Vatica) oonsiste in perfect freedom of the frnit 
in Vatiea from the enlarged calyx, whereas in Bynaptea there is a slight adhesion to 
the calyx at the very btlse. But for the inclusion of Paehynoearps, I see no anfficient 
jndifioation ; for in this genus the calyx does not expand into membranous wings, bat 
forma a d e w  flbro-cartilaginous cover for the fruit, which it tightly embraces, and 
to which it  is quite adnate. As regards Isauxis and Retinodendron, they appear 
to me to be nndistingnishable from each other by any but trivial marks, but they 
differ sufeciently in calyx from Vatica to be treated as a gennrm nnder the older 
name Ret inohdron .  

1. PACHYNOCABPU~ WALLICHII, King. A tree 40 to 70 feet high : 
young branches deciduously scurfy-puberulons, their bark pale-brown, 
sparsely lenticellate. Leatw coriaaeous, elliptic to oblong-elliptic, 

J. XI. 18 
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sub-acute, or shortly and obtusely acumiuate, the base cuneate; both 
surfaces glabrous, the lower pale and prominently reticulate when dry : 
main nerves 6 to 9 pairs, slightly prominent beneath, ascending; length 
9.5 to 8 in., breadth 2.5 to 3 in., petiole ; -4 to -6 in. Punicles crowded 
nenr t l ~ e  apices of the branches, many-flowered, 2 to 4 in. long. Culyx- 
lobes deltoid, minutely velvety outside. Petirb linear-oblong, obtuse, 
puberulous externally. Btamens broadly ovoid, miuutely but obtusely 
apiculate. O v a ~ y  puberulous : stigma sub-capitnte, lobed. R i p  frtcit 
ovoid-globose, about '75 in. in dia~n., closely embraced by the sligl~tly 
s h o ~  ter, much thickened, perrlititent, fibrous or woody, rugose, enlarged 
calyx-lobes. V .  Wallichii Dyer in J o u r ~ ~ .  Bot. 1578 p. 154. Fatica rumirbata, 
Burck in Ann. Jard. Bot Iluite~~zorg, VI, 227 t. 29, fig. 4. 

Penar~g : Wallich, Cat. No. 9018 ; Curtis Nos. 1161, 1218, 1391. 
Malncca : Maingay No. 201. Trang, King's Collector. Johore, Hullett 
and King. Perak : common at low elevatio~rs, King's Collector, Scor- 
tcchini. DISTRIB., Bangka. 

I n  the young stages of the fruit of this species the calyx is quite 
small and embraces only the yery base of it, mucli as in Isalixia ; but ae 
the fruit expands the calyx grows, so that wlien ripe the fluit is, with 
the exception of its apex, closely embraced by the much thickened, 
lignified, obscu~.ely toothed calyx-tube. This offertr, therefore, a transi- 
tion between Isau.cis and Puchynoctrrpua. And, indeed, it is to the former 
section t l ~ a t  Dyer refers i t  (Journ. Bot., 1. c.), and to qliich Burck 
refers his D. runzinata, a species which antlientic specimens shew to be 
identical with this. Dr. Burck's species, Vutica verrucosa (Ann. Jard. 
Bot. Buitenzorg) appears also to come very near to this. 

2. PACHYNOCAHPU~ STAPFIANUS, King, n. sp. A tree 80 to 100 
feet high : young branches rather stout, scaly-pubescent a t  first, ulti- 
mately glabrons. Leaves coriaceons, broadly elliptic or obovate-elliptic, 
the apex broadly rour~ded, slightly narrowed to tile rounded or snb- 
cuneate base : upper surface glabrous, shining, the lower paler, minutely 
and sp~rsely scurfy-pnberulons on tlie midrib and ~ ~ e r v e s  ; main nerves 
10 to 13 pairs, oblique, promillent on the lower, depressed on the 
upper, surface; length 5 to 8 in., breadth 2.75 to 4.5 in , yetiole -65 
to 1 in. Flowers unknown. Ripe fruit almost scditary, 2.5 to 3 in. 
long, on a woody raceme, globular, slightly apicnlate, 1.25 in diam., 
closely invested by the gamosepalons, 5-toothed, thickened, woody, 
rugose, glabe~nlous calyx. 

Perak : King's Collector, Nos. 5932 and 6132, 
Tl~is  very distinct species was first recognised RR a Pachynocarpus 

by Dr. 0. Stapf, of tlle Kew Herbarium, after whom I have named it. 
I ts  flowers are as yet unknown ; but it is roadily identified by ih leav-. 
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11. ANCT~TROCLADU~,  Wall. 
Smooth climbing shrubs with short supra-axillary, often a r re~ ted  

and circinately-hooked, branches. Leaves usually in terminal tufts, 
coriaceous, entire, reticulately feather-veined ; exstipulate. E?nwers 

usually small, very caducons, in terminal or lateral plcnicles. Cnlya- 
tube a t  fiiat short, adnate to the base of the ovnrj, i t8 lobes imbricate, 
finally turbinate and adnate to the fruit, with the lobes unequally en- 
larged, spreading and membranous, Slamene 5 or 10, subperipous.  
h y  I-celled, inferior ; style sub-globose, persistent ; Stigmas 3, erect, 
compressed, truncate, deciduous. Ovule solitai.y, erect or laterally 
a5xed. Beed sub-globose, testa prolonged into the ruminations of t& 

oopious fleshy albumen ; embryo short, straight ; cotyledons short, 
d i v e r g e n t . - - D l s ~ ~ ~ ~ .  Except A. guinem's iu W. Tropical Africa, con- 
fined to Tropical Asia end tbe Indian Amhipelago. Species about 10. 

I follow the anthore of the Genera Plnntarom and the Flora of British Indis 
in including Ancistrocladw in Dipterocnrpeie. I venture, however, to think that it 
would be better to keep it aa the type of a distinct Natnral Order aa MM. Planohon 
end De Candolle have done : for ita charactera do not fit well into the diagnosis of 
any other Order 

1. ANCISTEOCLADU~ EXTENSUS, Wall. Cat. 1052. Leaven obovate or 
obovate-oblong, blunt or sub-acute, much narrowed a t  the base; pani- 
cles dichotomous, abont half as long as the leaves: fruit smooth or 
slightly 5-ridged ; accresccnt calyx-lobes oblanceolate, obtuse. Planch. in 
Ann. Sc. Nat. Ser. 3, XIII,  318. DC. Prodr. XVI, 2, 602; Dyer in 
Hook. fil. F1. Br. Ind. I, 299. A~uistrolobzcs sp. Oriff. Notul. IV, 568, 
t. 605. fig. 2. 

Andarnan Islands. DISTRIB. Burmah. 
Ver. yinangiclnue ; leaves sometimes oblanceolate-oblong, acute or 

sub-acuminate: panicles sletlder, lax, abont as long as the leaves. 
A-trocladw yinangianw, Wall. C%t. 1054. Planclion in Ann. Sc. Nat. 
Ser. 3. XIII,  318 ; A. DC. Prodr. XVI. 2, 603 ; Dyer in Hook. 61. $1. 
Br. Ind. I, 300. 

Penaug : Porter. Malacca : Maingay. (Kew Distrib.) No. 200. 
Sinepore and Perak : King's Collectors. DISTRIB. Bangka, Sumatra, 
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On s m  Newly-recmded Corals f ~ o m  the Indinn seas, by 8 .  A~cocr, 
M.B., C.M.Z.S., O$ciating Superintendent of the Indian Mureurn. 

Plate V. 

[Received May ZZnd, Bead June 7thl. 

As so little has been written abont the coral fauna of the sens 
within the limits of the Iudian pcninsnlas, the following account of t h e  
corals dredged in recent years by the " Investigator," and by the l a te  
Professor Wood-Mason, may be of interest. 

No reference is made in this paper to the true reef-forming corals. 

FAMILY TURBINOLIDB. 

FLABELLUM, Lesson. 

1. Flalabellum stokesi, Edw. & Haime, Moseley. 
Phbellum stokesi, Phbellum owmi, FEabeZlr~m aculestum, Plabetlum 

spinosum, all of Milne-Edwards and Haime, Hist. Nat. des Coralliaires, 
vol. ii. pp. 96, 87 and 88. 

Flobellum orariabile, Semper, Z. Wiss. Zool., vol. xxii, 1872, p. 245. 
Flubellzunz s t o G ,  Moseley, Challenger Deep-sea Madreporaria, 

p. 172. 
This species, not hitherto recorded in the Indian Fauna, i~ com- 

mon from Ceylon, along the east coast of India, to the Andaman Islands, 
a t  depths of from 20 to 30 fathoms. The numerous specimens dredged 
by Professor Wood-Mason in  the Andaman Sea, and by the '& Investi- 
gator" elsewhere, fully bear out Professor Semper's views as to t h e  
identity of all the four species of MM. Milne-Edwards and Haime 
above-cited. Undoubtedly Professor Semper's name for the species i s  
very appropriate; but, as Professor Moseley says, i t  is necessary to 
retain one of the original names, and he has selected the specific de- 
signation stokesi as being least likely to lead to error. 

ACANTHOCYATHUS, Edw. & Haime. 

2. Acanthocyathwr gruyi, Edw. & Haime. 
Acanthocyathrcs grayi, Milne-Edwards and Haime, Hist. Nat. des  

Corall., vol. ii. p. 22. 
This species was described by MM. Milne-Edwards and Haime wj 

of " patrie inconnne :" I have little hesitation in identifying with i t  a 
single specimen dredged by Professor Wood-Mason in the Andaman 
Sea. 



PARACYATHU~, Edw. & Haime. 

3. Paraqafhus indicus, Duncan, var. nov. gracilis. Vide Duncan, 
Jonm. Linn. Soc., Zool., vol xxi. 1889, p. 3. 

The type of this species, which was bronght by Dr. Anderson from 
Mergni, is in the Indian Museum, and I have now to record a distinct 
variety from the Bombay coast. This variety is characterized by its 
greater delicacy, and by the form of the corallum, which is snbtur- 
binate with a long slender pedicle. 

4. Parayathus catmtus, n. sp. PI. V figs. 1. la., very near Paracya- 
thua c r a w ,  Edw. & Haime. 

Corallum with a broad encrusting base, gently expanding into a 
low, slightly curved, sub-circular calice. 

Costm distinct from the basal encrnstment, finely and distantly 
granular, every alternate one conspicuously salient. 

Calice sub-circular, open, deep : the marginal axes in the same 
plane. 

The finely end distantly granular septa are in five incomplete 
crowded cycles, and do not project far into the calice; those of the 
first three cycles are exsert. Those of the incomplete fifth cycle are 
small, and unite with those of the fourth cycle just below the calicular 
margin, while those of the fourth cycle unite with those of the third 
deei down in the calyx. The pali are in the form of numerous strong - 
salient and very regular denticulations of the septa1 margins,-exclnd- 
ing  those of the last cycle : those of the primary septa are much the 
most distinct, not because they are larger but because they are isolated. 

The colnmella is very small, deeply-seated and concave, consisting 
of numerous minute close-set papillae. 

The tips of the septa are coloured pale madder-brown. 
Greatest height of corallum 9 mm., major diameter of calice 11 - 

mm., minor diameter of calice 10 mm., diameter of basal constr-iction 
7 mm. 

From the Persian Gulf. 
The species is characterized by the very distinct alternately-sali- 

ent costae, by the deep hollow calice into which tbe septa project but 
little, and by the isolation of the series of strong paliform teeth opposite 
the septa of the first cycle. 

5. Pnmyathucl fu lm,  n. sp. Plate V, figs. 2. 2a., near Paracyathus 
C T W S ,  Edw. & H. 

Corallnm low, with an extensively encrnsting base, and a short 
stout gently cnrved cylindrical peduncle which expands gradually into 
B circular slightly drooping calicle. 

Costre indistinct a t  the base but gradually becoming distinct near 
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the margin of the calicle, where they are broad, finely g r a n u l ~  and in all 
respects uniform. 

The circular calice is open and moderately deep, with the marginal 
axes on the same plane. 

The septa, which w e  in six systems, are exsert, with blunted slight- 
ly crenulated edges and distantly granular surfaces. Those of the iirst 
cycle are particularly distinct, being larger and stouter than those of 
any of the other cycles, projecting more into the calicle, and being 
more exsert beyond the margin. The quaternaries unite with t h e  
tertiaries near the colurnella. The pali have the form of stout granular 
pinnacles in three crowns, decreasing in size from without inwards, 
before all the septa but those of the last cycle. 

The colomella is small circular and slightly concave, and consists 
of numerous crowded granulea 

In  the type specimen the height of the corallum is 12.5 mm., the  
diameter of the calice 10.5 mm., and the diameter of the peduucle 7 
mm. 

The septn and pali are of a permanent tawny-brown colour. 
The specimens in the Musenm came from the telegraph cable in the  

Persian Gulf. 
The distinctive characters of this ~pecies are the mwked predomi- 

nance of the primary septa, and the definition and regularity of the  
pali. 

6. Paracyathus prphyreue, n. sp. Plate V, figs. 3. 38, near Para- 
yathue pulchellus, Edw. & H. 

Corallum with an encrusting base, above which i t  is suddenly 
constricted to again gradually expand into a slightly h p i r ~ g ,  turbinate 
calice. 

Costs distinct from the base, equal, finely granular, depressed. 
The calice is slightly elliptical, with marginal axes almost on the 

same plane : it is deep, but its cavity is about two-thirds filled by tlre 
septa. 

The septa, which are crowded and exsert, are in four complete 
cycles in the young, with an incomplete fifth cycle in older examples : 
they have sharp and slightly crenulatttd edges and coal-sely granular 
surfaces : those of the first two cycles are the most exsert : those of the 
fourth cycle unite with those of the third deep down in the d i c e  
behind the outer crown of pali. 

The pali, which are in two crowns, are tall and large, tlrose which 
stand oppositc the teietialy scpta being much the largest: the two 
crown8 of prtli, as seen from above, form a broad ring within the calice. 
very distinc:tl~ dolimited both from the septa and from t,hc colnmella. 



The very deeply seated colnmella is large and concave, and consists 
of numerous close-set, blunt pinnacles. 

In the t.ype speciqen the height of the corallnm is 11.5 mm., the 
major diameter of the calice 10 mm. and the minor diameter 8 mm., 
and the diameter of the pedicle 5 mm. 

The septa, prrli and coinmella are of a dull purple-black wlonr. 
Dredged off the Arrakan Coaat by the " Investigator : " . 
The distinctive characters of this species are (I) the delicaoy of 

the calice wall in comparison with the stoutness of the septa and pali, 
(2) the large size of the pali and the very distinct definition of the 
palar zone, and (3) the punched-out appearance of the deep-seated 
colomella. 

HETEROCYATHUB, Edw. & Haime. 

7. Heteroyathus cequiwstatus, Edw. & Haime. 
Hete-rocyathua cquicostatus, Milne-Edwards and Haime, Hist. Nat. 

des Comll., vol. ii, p. 5 1.  
Numerous specimens were dredged by Professor Wood-Meson in 

the  Andaman Sea. Every specimen has the base perforated and tun- 
nelled for the residence of a worm, which no doubt lives as a commensal 
with the coral zoophyte, as I shall be able to show in the parallel case 
of Heteropsaemicr. 

8. Hetmcyathus ph i l iypek ,  Semper. 
Heterocyathur philimen.sis, Semper, Zeitschr. Wiss. Zool., vol. xxii 

1872, p. 2i%, taf. xx. figrl. 12-14. 
Two specimens were dredged by Professor Wood-Mason in the 

Andaman Sea. 
9. Heteroryathus tcood-mo8onil n. ep. plate V, figs. 4. Ilnr. 
The corallnm is eithor low and discoid, or if i t  is higher it is so 

faintly and truncately conical that the diameter of the baae is not much 
greater than that of the shallow plane calice. 

The wstce, which begin on the flat basal surface near its margin, 
are equal, regular and very finely granular, and are separated from one 
another by deep incisions. 

The calice ia circular and quite flat, except for a central umbilica- 
tion which marks the columella. 

The septa are in four cycles, of which those of the third cycle me 
by far the smallest, while the primary septa along with the nearest 
quaternary of the adjoining half-system on each side are the largest. 
The six large primary septa with their large quaternary on each side 
thns form a six-rayed star, each m y  consi~ting of three equal seg- 
m e n b n a m c l y  a primary septum with a quaternary on each side of it. 
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The septa are hardly exsert, and they resemble the cosb,  with which 
they are continuous, in being finely and uniformly granular. 

Pali, in the form of series of very small denticles, stend before 
the primary and secondary septa, and also before the united margins of 
the tertiaries and quaternaries of each balf-syebem. 

The columella i~ distinct and consists of contorted grannlee. 
Dredged by Professor Wood-Mason in the Andaman Sea. Every 
specimen, aa in the case of H. mqtcicostutus and H. philippensis, is per- 
forated and tunnelled in the base by A worm. 

The distinctive characters of this species are (1) the circular 
calicle almost or quite equal to the baso in diameter, and not separated 
from the base by any constriction whatever, (2) the equivalence in size 
of the primary septa with the quaternaries standing immediately on 
each side, and (3) the small size of the pali. 

DI~COTBOCHUS, Edm. & Haime. 

10. Di8cotrochus igarestigatoris, n. sp. Plate V, figs. 5. 5a. 
Co~.allnm discoid, thick and coarse. The almost horizontal base 

culminates in a coarse scar from which very disti~lct coarsely granular 
costm radiate, the costm being equally distinct throughout their course 
~ n d  all of uniform size 

The calice is very shallow. 
The septa, which are in four cycles, sre slightly exeert, with thick 

coarsely spinate or dentate edges : those of the first cycle are the most 
promine~lt, and those of the third cycle the least so, but the difference 
in size between any of the cycles is not very marked. 

The columella consists of a few papillae. 
Diameter of disk 8 mm., greatest thickoess 2 mm. 
The single specimeu was dredged by the 'Investigator' off the 

M a n  Coast, and appears to be a denuded fossil. 
I ts  possible fossil character is supported by the fact that, a s  Pro- 

fessor Wood-Mason informed me, fossil Crustacea were dredged either at 
or very near the same plaoe during the same surveying season. The 
exact spot a t  which tlie ooral wae dredged waa off the Islands of Rdmree 
and Cheduba. 

I n  relation to the possible fossil nature of this species I may refer 
to  two papers i n  the Records of the Ueologicnl Survey of India, vol. ix. 
(" On the Mud Volcanoes of RBmri and Cheduba" by F. R. Mallet, 
F. G. S., p. 188, and " On the Mineral Resources of RSmri, Chedubs, 
and the adjacent Islands," by the same author, p. 207), to which my 
attention haa been very kindly directed by Mr. T. H. Holland of the 
Qeologiml Survey. 
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I n  these papers there is notice of historical evidence of the recent 
elevation of the laud in this vicinity and along with it of much recent 
coral. 

The rocks of this region appear from Mr. Mallet's observations 
to  consist (1) of petroliferons sl~ales and sandstones with nodules and 
s t ~ ~ n g n l a t e d  beds of impure limest.one and with sli~llow seams of 
lignite and coal, and (2) of minutely crystalline grey limest.one,--all 
the strata being very irregular acd being generally steeply incliued : as 
r e p r d s  age the conclusion appears to be that they are Eocene Tertiary 
(Nnmmulitic) thong11 the possibility is noted that some may be Cre- 
taceous. 

POLYCYATHUY, Duncan. 

12. Polycyathus andamas&, n. sp. P1. V, figs. 6. 613. 
The colony is large enough to cover a Conus shell, 70 mm. in length, 

with a thin spongy crust. The comllites are small, very short, cylin- 
drical, and are placed close together. 

The wstm are distinct from the basal encrustment upwaldu, are 
alterrrately salient, and are usually covered with a white, vitreous 
epitheca. 

The calices are open, shallow, and either circular or slightly cllip- 
tical. The septa, which are in  four nearly complete cyc1es;ar.e slightly 
and irregularly exsert : they are nearly equal in size and are coarsely 
grranular. 

The pali, which axe in the form of strong denticnlations, are dis- 
tinct before all the septa. 

Tile smdl  deepxseated wlnmella consists of a few small close 
papillre. 

The height of the corallites ranges from 2 to 3 mm., and the dia- 
meter of their calice from 3 to 7 mm. 

The encrusting base and the epitheca are of a porcelain white, aa 
are the tips of the septa ; the calice wall, the septa, pali and columella 
being of a purple-black wlour. 

Dredged in the Andaman Sea by Professor Wood-Mason. 

FAMILY OCULINIDB. 

LOPHOEELIA, Edw. & Haime. 
11. LOphoLlicr, sp. 
Several dead branche~ of a species so eroded as not to be exactly 

determinable mere dredged by the '' Iuvestigator " off the Konkan Coast 
in 446 fathoms. 

I mention it as being the first observed occurrence of this family 
in Indian wate1.s. 

J. 11. 19 
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FAMILY EUPSAMMIDA. 

BALAROPHYLLIA, Searles Wood, Duncan. 
13. Balanophyllia scabra, n. sp. P1. V, figs. 7. 7s. 
Corallum simple, large, stoutly peduncnlate, and gradually expand- 

ing, with a slight curve, into an elliptical calice. 
The costse, which are distinct from the bsee, are equal in she, d- 

form, and closely and conspicuously dentate. 
The elliptical calice is deep. 
The septa, which are crowded and very thin, are in five cycles, of 

which the last is not complete. Those of the first and second cycles are 
of equal predominant size and are slightly exsert. The quaternaries, 
especially those immediately adjoining the large septa of the first and 
second cycles, are larger than the ternaries, and nnito with them not far 
from the wlumella. In  those quarter-systems in which a 6fth cycle of 
septa is developed these unite with the septa of the fourth cycle not far 
below the calicular margin, and the quinary nearest the large septa uf 
the first and second cycles becomes the largest of the united triad. T h e  
edges of all the septa except those of the two first cycles are either 
ragged or cut into deep serrations, the teeth nearest the colnmella 
standing upwards like pali. 

The colnmella is well-developed, spongy, and either plane or 
concave. 

In  the type specimen the greatest height of the carallnm is 26 
mm., the major diameter of the calicle 21 mm., and the minor diameter 
15 mm. 

Dredged by Professor Wood-Mason in the Andaman Sea. 

EUP~AMMIA, Edw. & Haime. 

14. Eupammia~ega&z, n. sp. PL V, figs. 8., 8a 
Corallum simple, free with traces of former adhesion, curved, cor- 

nute, compressed. 
Costm distinct in the upper two-thirds of the corallum, occasionally 

trifnrcrtting, united a t  regular intervals auwa the deepish intercostal 
incisions by horizontal spicules. 

Calice elliptical with the major margins1 axis on a slightly lower 
plane than the minor, deep, open. 

The ~ e p t a  are in five cycles, of which the last ie not complete, and 
are exsert. Those of the first two oycles are of equally predominant 
size and stoutness, while those of the other cycles are smaller and 
diminish in size in order, except that in the quarter-systems in which 
a fifth cycle is developed the quinary septum immediately sdjoining the 
primary is larger than its neighbour of the fourth cycle. 
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The qninaries nnite with the quaternaries much nearer to the 
columella than to the calicnlar margin, and cloee to the colnmella the 
quaternaries unite with the tertiaries. 

All the septa are thick, spongy and perforate a t  their exsert tips 
end near the wall of the calice, but they soon become thin and dense 
with wrfacea so h e l y  granular ae to appear quite smooth to the 
naked eye. 

The colnmella is broad, spongy, and strongly convex. 
The colonr of the corallum is white, of the soft parta bright scarlet. 
The greatest height of the corallnm is 27-5 mm., the major dis- 

meter of the calice 25 mm., and the minor diameter 17.5 mm. 
Dredged by the " Investigator," off Ceylon, in 32 fathoms. 

HETEBOPSAM~~IA, Edw. & Haime. 

15. Heteropsarnmia geminatn, Verrill. 
Heteropammia gminata, Verrill, American Journal of Science and 

Arb, second series, vol. xlix. 1870, p. 370. fig. 1. 
About two hundred and fifty specimens were dredged by Profeseor 

Wood-Mason in the Andaman Sea. All have the baae perforated and 
tunnelled 

16. Heterqwammia rotundata, Semper. 
Heteropsammiu rotumzhta, Semper, Zeitachr. Wiss. Zool., vol. xxii. 

1870, p. 265, taf. xx, fig. 10. 
I refer to this species several specimens from the Persian h l f  

presented by Mr. W. T. Blandford, F.R.S. 
17. Heteropsammia aphrodes, n. sp. P1. V, figs. 9,9a. Near Hetsrop- 

sammia ovalie, Semper. 
Corallnm with a single calice, the wall formed of a fine lace-like 

mticnlnm (not spongy a~ in other ~pecies). 
Calice oval and deep, ita major diameter being not much less than 

tha t  of the base-the basal " spur " excluded. 
Septa in four beautifully regular and complete cycles. Those of 

t h e  first two cycles are of equally predominant size, are exsert, and are 
very thick, inflated, spongy, and poros8, even up to their edges. Those 
of the fourth cycle are rather larger than those of the third, and unite 
in front of them, with beautiful symmetry, near the columella. 

The deeply seated colurnclla is well developed, and is slightly , 

concave. 
The greatest height of an average corallnm is 10 mm., with a d i c e  

having a major diameter of 10 mm., and a minor diameter of 8 mm. 
Numerous living specimens were dredged by the " Investigator" 

off the h n j a m  Coast, a t  a depth of 2 0 4 5  fathoms, and every one of 
them mas provided with a commensal Sipnnculoid worm. 
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With  specimen^ kept alive for a short time on board it was observ- 
ed that the worm was able to propel the coral in a rapid series of ehort 
jerky spiral movements. 

Tile movements were performed with great ease, and there appears 
to be little doubt that we have here to do with a true cnse of commen- 
salism, in which the worm serves the polyp as a locomotive agent, while 
the polyp affords particularly effectul~l protection-owing to its power 
of nrticntion-to the worm. As Professors Moseley and Semper 
observed in their species of Heteropsamn~ia, the worm lives in a tunnel 
hollowed ont of the coral-tissue, nnd no traces of any adventitious 
sliell can be discovered forming a core. 

In  addition to the aperture for the exit of the worm, which is fonnd 
in a special spur-like process of the base of the curallurn, the side of 
the comllum about half may up is ringed with small punctures. Simi- 
lar punctures are found in the coralla of other species of Heteropsantmia 
and also Ileteroyathm, and Professor Noseley regarded them aa res- 
piratory apertures for t l ~ e  nse of the commensal worm. 

DENDROPHYLLIA, Edw. & Haime. 
18. Dendrophyllin sp. 
From the Orissa Coast, a t  10 fathoms, we have a bush-shaped 

oolony of long slender cylindrical corallites resembling Dendrophyllia 
gracilb, Edm. & H ~ i m e ,  in all respeck except in the form of the 
colnmella which is very strongly convex, in some cases almost stjliform, 
instead of being plane. 

C ~ N O P ~ A M M I A ,  Edw. & Haime. 

19. Cas~mpsamnaia sp. 
From the Armkan, Oriasa and Ganjtam Coasts respectively, we have 

three species of C~nopeamn~ia of the type of C. cbrrr'llii, Edw. & Haime, 
the co!onies being in massive tufts from which the nnita of tho colony 
project little or not a t  all. 

I consider i t  better not to name any of these species until we have 
more material for comparison. - 

REODOP~AMM~A,  Semper. 
20. R h o ~ a m m i a  carinata, Semper. 
Rhodopsan~rnk cariuata, Semper, Zeitschr. Wise. 25ool., vol. xxii. 

1872, p. 257, tRf. xix. fig. 6. 
Numerous specimens were dredged by Professor Wood-Mason in 

the Andaman Sea, and by the " Investigator " off Ceylon in 32 fathoms. 
The gemmation from the calicular margin is well seen in both series of 
specimens. 
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21. Rhodupnammia socialis, Semper. 
Rhodopsammia socialis, Semper, tom. cit., p. 260, taf. xx. fig. 1-14. 
Several specimens were dredged along with R. carinuta, both in 

the Andaman Sea and off Ceylon. Among them is a specinlen showing 
budding to the third generation. 

FAMILY FUNGIDA. 

CYCLOSERIS Edw. & Haime. 

22. Cycloseris mycoides, n. sp. P1. V, fig. 10. 
Corallum almost circular, gently convex, with a flat or slightly 

conmve base, from the centre of which close-set, equidistant, alternately, 
unequal costre radiate-the larger ones being finely lamellar, while the 
alternate smaller ones are composed of o single series of fine granules. 

The septa, which are in seven very regular and complete cycles, are 
close-set and convex, with very finely and evenly denticulate edges and 
very finely and striately granular surfaces. Those of the first two 
cycles are of equally predominant size and h c h  the colnmella, while 
those of the lmt  two cycles do not reach half-way to the colnmella. 
Those of the fifth cycle unite together in each quarter-system in front 
of their quaternary, the snited p ~ i m  then showing a tendency to fur- 
ther unite in each half-system in front of their tertiary. 

The central fossa is lol~g, narrow, and moderately deep, and lodges 
a narrow loosely reticulate columella. 

The synapticnlre are numerous and coarse. 
1 1 1  an average specimen the major diameter of the corallum is 23.5 

mm., and the minor diaaeter 23 mm. 
Dredged by Professor Wood-Mason in the didaman Sea. 
This species diffem from Cycloeeris yclolites, with which I have 

compared it., in the much greater delicacy regularity alrd symruetry of 
all its parts : i t  appears to be near Cycloseris sinemis, Edw. & H., and 
Cycloseris discus, Quelch. 

DIASEBIS, Edw. & Haime. 

23. Diuseris distorta, Edw. & Haime. 
Diaseris distorta, Milne Edwards and Haime, Hist. Net. dm Corall., 

vol. iii. p. 55, pl. D. 12, fig. 4. 
Several specimens were dredged by Professor Wood-Mason in the 

Andaman Sea. 
24. Diaseris freycrineti, Edw. & Haime. 
h e r i s  frqcineti, Milne-Edwards and Haime, Hist. Nnt. des 

Codl. ,  vol. iii. p. 55 ; and Semper, Zeitschr. Wiss. Zool., vol. xxii., 
1872, p. 269, taf. xxi. fig. 1. 
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Several specimens dredged by Professor Wood-Mason in the Anda- 
man Sea. In  all the specimens, except two very young ones, the coml- 
lum is tunnelled appareu t l~  by a worm, just as in Heterocyathus and 
Heteropsammia, except that the aperture for the exit of the worm instead 
of being on the base is a t  one side of the oral fossa. 

Before going on to describe a new species of the genus Diaserw, I 
must here remark that our beautiful series of Dia~eris frqcineti, and of 
the species about to be describcd do not support Mr. Quelch's opinion 
that the species of Diaseris are merely the results of the fractnre and 
repair of Cycloaeris. 

25. DiaserL fragilis, n. sp. P1. V, fig. 11. 
The corallum is flat and very thin. I n  its youngest stage the 

corallum is almost circular with a triangular lobe breaking through an 
arc of about 90° of its circnmference and projwting to form a sector of 
a mnch larger circle. 

This lobe appears with age to spread round the original disk until 
this iu turn becomes a small lobe occupying not mnch more than 50' of 
the circnmference of the grown coral. ' 

The full-grown coral forms an irregular ellipse divided into four 
lobes in opposite pairs, one pair being large (each lobe with a margin 
equal to about 180' of the entire circumference), and the other pair being 
small (each lobe with a margin extending through about 55O of the entire 
circumference). The lobes are very distinctly delimited up to the very 
centre of the corallnm, which has the appearance of being composed of 
four artificially cemented pieces. 

The costm are in the form of very close delicate granular striatione, - 

alternately unequal. 
The septe, which appear to be in eight cycles in six irregular Sy8- 

bms,  are thin with very finely and evenly serrate edges and granular 
sul$aces: they are usually low, but the primaries nnd secondaries a r e  

elevated near the fossa. 
The synapticnlre near the centre are coarse, close and equidistant, 

and folm regularly concentric circles, as in Bathyacti8, throughout t h e  
irlterseptal chambers : near the margin they are much more delicate, 
aud are not equidistant. 

The fossa is conspicnons and a columella is uual ly  absent, al- 
though sometimes a few distant papillre are vis~ble. 

The largeet specimen measures 50 mm. in the major diameter and 
41 mm. in the minor and is not more than 6.5 mm. in height to the t i p  
of the highest septum. 

Dredged in the Andaman Sea by Professor Wood-Mason. 
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BATHTACTIS, Moseley. 
26. Bathynctis steplnw, n. ~ p .  P1. V, figs. 12, 12a. 
Corallnm very thin and fragile, circular, strongly convex, the hase 

forming an inverted bowl. The couh  radiate from the centre and 
gradually become laminar or crested ae they approach the margin : the 
primaria are the most distinct. 

Septa in six regular systems and five complete cycles arranged 
exactly as in Bathyaetis syrmnetriccr. Those of the first three cycles are 
foliaceooa, with crennlated surfaces and irregularly lnbate edges. 

Synapticnlm distinct in ten to twelve zones, which though fairly 
regnlarly concentric do not a t  once attract the eye by this chamwter a~ 
they do in Bathyactis qmmetriur. Colnmella distinct, nmbilicated. 

Diameter of corallnm 34 mm., its greatest height from margin of 
base to the tips of the tallest foliaceone primary septa 17 mm. 

The colonr of the soft parts is a ruddy mauve. 
Four specimens from the Bay of Bengal off the Kietna Delta in 

678 fathoms. 

EXPLANATION OP T H E  PLATE. 

Figs. 1, la, Paracyathus caratw, natural size; 
Fig. 8, 28, Paracyathus fulvucr, natural eiee ; 
Figa. 8, Bs, Pmacyathus pqhysmu, natural eise ; 
Figs. 4,h, Hets*oeyathus mod-maaai, natural aise ; 
F&. 6, 6% DMcotrochur imvsstigafosia, enlarged 5ve timee ; 
Figs. 6, 68, Polycyathur andamanmsie, n a t d  Bite, 
F i e .  7, 7a, Balanophyllia ecabra, natural size ; 
F*. 8,8a, Eupsammia rsgalie, natural eiee ; 
Big. 9, Hetw~ammia aphrodss, natural a d ;  and 98, viewed from 

above, enlarged twice ; 
Pig. 10, Cycloserilr mycoides, natural &e # 

Fig. 11, Diaueris fiqilis, natural eke ; 
Figs. l2,12e, Bathyadu r t s p h a ~ ,  natural a h .  









URN 
OF THE 

ASIATIC SOCIETY OF BENGAL. 

Vol. LXII. Part 11.-NATURAL SCIENCE. 

On some Actiniaria from the Adian  Seas. By A. ALCOCK, M. H.,  
C. M. Z. S., O f g .  superintendent of the Indian Mwetsm. 
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In this short paper I propose to notice only the two aberrant Tribes, 
Z o a n t h  and Cerianthineta. 

The Zoantheta are a tribe of sea-anemones distinguished, according 
to the limitations of R. Hertwig in his Report on the 'Challenger' 
Actinkria, where full references are given, by the possession of septa 
of two kinds-larger septa (nurarosepta) which alone bear mesenteric 
filaments and reproductive organs, and smaller septa (microsepta) 
which are sterile. 

The Z o a n t h ~  include two families-the Zoanthidta which are peen- 
liar among all sea-anemones in forming colonies of which the units 
me connected together by a maliculated coenenchpa, and the 
a p w  which are solitary in the sense that the individuals are not 
morphologically connected, but appear to be gregarious in habit. 

The majority of the Zoantheta are characterized by the possession 
of a thick test very homogcncously compacted of small grains of sand. 

J. 11. '20 
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The following genera and species occnr in the Indian Seaa, and are 
represented in the collection of the Indian Museum :- 

FAMILY Zoanthib.  
ZOANTHUB, CUP. 

1. Zoanthus confertt~s, Verrill. 
This species was dredged by the "Investigator," the exact locality 

being uncertain, but probably off the Pegn coast. 
2. Zoanthus solalrderi, Lesuenr. 
This species occurs a t  Galle. 

EPIZOANTHUB, Verrill. 

3. Epizoanthus sfellaris, R. Hertmig. 
Two species of Epizoanthus very commonly occnr in the Andaman 

Sea, a t  depths of 200 to 500 fathoms, encrusting the anchor-ropes of 
the glass-rope sponges (Hyalonem) : one of them appears to be 
identical with the above-named species from the Philippine Sea. 

FAMILY Sphenopidm. 

SPHENOPUS, Steenstrp.  

4. Qhenqpus marsupialis, (Gmelin). 
This species is very common in shallow water all along the caatern 

coast of India, especially on the soft muddy bottom a t  the debouche- 
ment of the great rivers. 

I can never recollect dredging i t  except in mass, and this seems 
to point to the conclmion that it ie gregarious. 

5. Sphenopus arenacew, R. Hertwig. 
We have six specimens from the Sandheads. 
It is readily distinguished from 8. marsupialis by the cylindrical 

body, by the thinner teat, by the double row of tentacles, by the lese 
powerful oral sphincter, and by the oharacter of the oesophageal p m v e  
which although very distinct, ie not such a deep-cut channel aa it is in 
8. marsupialis. 

6. 8phenqua arenacewr, var. b d t i i .  
I propose to notice separately a variety in which there is a con- 

stant difference in external form, the oral end of the body being inflated, 
while the lower part forms a long vermiform peduncle. The external 
appearance, in short, approaches the figure of 8p?mwpuspeduncukatq 
Erdmann, R. Hertwig, in vol. XXVI of the ' Challenger' R e p o h  
Actinisria, Suppl., P1. I., fig 11. 

The variety comes from the Sandhcads, where it was dredged by 
Mr. Barnctt. 
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11. CERIANTHINEZ. 

The Cerianthinee are distinguished from other sea-anemones (R. 
Hertwig, ' Challenger, ' Reports, vol. VI, p. 123) in having the septa 
unpaired. 

CERIANTHUS, Delle Chiaje. 

7. Owionthus andanzanensb, n. sp. 
The body is loosely encased, up to the outer tentacular crown, 

in a soft sheath of a dull cinnamon-brown colour, the oral disk between 
the two crowns of tentacles is of the same colour but lighter, and 
the tentacles with the central part of the oral disk are creamy white. 

The tentacles of the outer crown are very thick-set, and number 
about 160 ; those of the inner crown are not nearly so thick-set, and 
number hardly half as many. 

The septa and mesenteric filaments extend to the bottom of the 
gastral cavity. 

The base is perforated centrally. 
Three specimens from Port Blair. In  the contracted state the 

shape of the body is beautifully caryophyllaceous, and the length of 
the largest specimen is a little short of four inches-(99 millim.) 
This species appears to be very close to Cerianthus a m e h n u s ,  Verrill, 
which it aproaches in size, judging from the magnitude of the spirit 
specimens. 

Note ma some metho& of preparing botanical specimens, mmunicating 
Memoranda by M~ssas.  C. MARIEB, F.L.S., and R. PANTLING.-By 
D. PRAIN, M.B. 

[Read June 5th. ] 

Usually the preparation of botanical specimens is easy ; some na- 
tural families, however, give a good deal of trouble. Those who have 
private herbaria are as interested to hear of improved methoda of treat- 
ing such families, as are those who look after public collections. The 
writer, therefore, would call general attention to modes of dealing with 
three troublesome families-Magnoliace~, 0on;fwm and Orchidacem. 

I. M ~ G N O L I A C E ~ .  The Chcsmpak family is not troublesome to pre- 
same se to the leaves, but the flowers are apt to go to pieces. If, however, 
pieces of blotting-paper are carefully insinuated between the petala 
before the specimen is laid in drying-paper, and if the specimen is then 
rapidly fire-dried, even adult flowers may be preserved entire. Nothing, 
however, prevents the ehrinkagc of t,he large leathery petals. I n  this 
order shrinkage is so excessive and so unequal, that in the case of 
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herbarium specimens the estimation of the aim of the flowers becomes 
to some extant guess-work. 

Those who know Rangoon may recollect the practice of selling bottles 
of flowers on the stairs of the Shwe-Dagon Pagoda. Unless, however, 
their stay has been long enough,or their interest suficiently great, to 
have led them to notice that the flowers in these bottles are not fresh 
bnt preserved, they may have supposed, as the writer did, that  the 
medium in which the flowers are kept is water. 

Everyone, however, hes not been so void of curiosity. When 
hs i s tan t  Surgeon C. L. Base,* was in Rangoon in 1885, he wes struck 
by the length of time the flowers were kept, and brought some with 
him to Calcutta for extunination. Dr. Warden, then chemical examiner, 
and Mr. Bose fmnd on examining the fluid that i t  was a solntion of 
Alum. The solntion is of no special strength ; the Burman, being 
a happy-go-lucky individual puts some Alnm into the water along with 
the flowers and is not particular as to the amount. 

Mr. Bose brought only Champak petals ; some of these are in shape, 
size, colour and consistence mnch as they were when taken from the tree 
eight years ago. Here then we seem to have the means of overcoming 
the difficulty, hitherto insoluble, of preserving the natural sine in speci- 
mens of Magnoliacem flowers. 

Though only Ohampak was brought by Mr. Bose, the writer reoollecta 
seeing Plumiwia and Nymphma flowers as well, and a bottle in  which 
Dr. Warden placed some green leaves with a lo/, Alnm solution a t  the  
time he examined the Rangoon bottle has ita. contents very mnch aa 
they were when he put them in. There is, therefore, no reason why the 
m e  of Alnm solntion should be confined to Magnolia flowers. 

It should be understood that the use of Alnm solntion i s  only sng- 
gested as an auxiliary to  the usual means of preserving specimens. W e t  
preparations are to be avoided ; they are di6icult to handle, difficult to 
keep, di5cult to house, and still more diflicult to carry about. Bnf 
occasions arise when wet specimens are of the greatest moment 8s supple- 
ments to dried ones, and the Burmese preservative has the advantage8 
over spirit of not discolouring the specimen or rendering i t  brittle. Most 
important of all, one can carry Alum about as a solid and make a 
solution when required. 

If the bottles are not carefully sealed the specimens do not keep. The 
flowers immersed in the fluid do not suffer, but as the water evapomtes 
the flowers a t  the top get exposed to the air, decay, and fall in a flocculent 
mass to the bottom. This floccnlent matter keeps pushing u p  0th- 
to undergo the same decomposition. But from a well-stopped bottle-- 

* Aesietant to the Chemical Examiner to Government, Oalontb. 
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a g l w  stopper with wax is b e s e t l i e  fluid does not evaporate ; the 
flowera, therefore, do not reach the air and seem to keep indefinitely. 

11. CORIPERE. The Pine, Fir and Spuce family is usually very 
troublesome to preserve both in the field and afterwards in the Her- 
barium, from the readiness with which the cones fall to pieces and the 
leaves (needles) drop off. I n  the Calcutta Herbarium there are a num- 
ber of beautiful specimens of Japanese Conyer8 presented by Mr. C. 
Malies, F. L. S.,* who collected them. The writer anxious to learn 
the secret of the SUCCeSS with which so troublesome a family had been 
treated asked Mr. Maries if he wonld kindly explain his method. Mr. 
Maries' reply, which he hrte courteously permitted the writer to com- 
municate to the Society, ia as follows :- 

" Conifer specimens of the Abies or Pkea section are generally rather 
" difficult to dry. When I was in the island of Yesso, in the North 
L L  Pacific, I was very much troubled with them. One night I arrived 
&' very wet a t  my rooms and stacked my branches of Abies, with the 
" con- attached, round a big charcoal fire. I fell asleep and woke up 
" next morning to find my specimens dried beautifully. After this I 
" always dried them slowly over a charcoal fire, k t  wiring or wrapping 
" np the cones. All fir-cones, except Pine, or Spruce, or Cedar, should 

be tied up either with cotton or wire immediately they are gathered. 
" The Spruce section ia the most difficult to dry, even roasting ia not 
'' dways a sncce~~."  

Mr. Maries goes on to say :-" The way I dry ferns and leaves 
" of tress for fitting up my bird-cases " ( in  the Gwalior State Museum) 
" to preserve their natural shape, is to take some very clean, washed 

sand, arrange the leaves in a clean box and fill in with hot sand, and 
'' keep a t  a temperature of 100' to 120' Fh. or even more. They soon 

dry ( I  imagine Spruce wonld dry like this if very hot) and flowem 
dry beautifully in this way, some keeping their natural co lom in a 

" moet remarkable manner. When I Was young and living iu London, an  
"old gardener taught me this ; he used it for ferns and roses for winter 

decorations when fresh ferns and flowers were scarce. All the dried 
a flowers one sees in floriste' shops in London are dried in  hot sand. 
'LC. MARIES." 

111. O R C E ~ D A C ~ ~ ~ E .  The Orchid family is perhaps the most tron- 
blesome of all natural families to represent in Herbaria. In all the 
epiphytic kinds the leaves and, in most of them, the flowers also are apt 
to drop off when the specimens are dried in the ordinary way, while 
even in ground Orchids the preeeure that has to be applied during dry- 
ing a n a l l y  so distorts the dower that a true conception of the 'relative 

+ Superintendent of the State Cfatdene and State Maseum at Gwalior. 
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position of its parts becomes impossible. Thia L very unfortunate, 
because there is no natural order where a proper understanding of the  
position of pa&, particularly of the lip and the column, is so necessary. 
Spirit preparations are most unsatisfactory. If the spirit is sufiiciently 
strong to preserve the flowers the parts become so brittle that when 
handled they go to pieces ; if weak enough to prevent this hardening 
and consequent friability the ~ p i r i t  does riot adequately preserve the 
specimens. Tho jam and bottles in which the specimens are p l d ,  
moreover, are very apt to get broken, and any one who has tried it will 
testify to the worry that is caused by the necessity of having to carry ' 
about a stock of alcohol. Dr. Schweinfurth when travelling in Africa, 
made use of a most excellent modification of the method of preservation 
in spirit. He laid his specimens between sheets of drying paper, laid 
these in tiu-boxes and soldered them up after soaking the paper thoroughly 
with spirit. He was thus able greatly to reduce the initial stock of 
alcohol and was freed from the subsequent anxiety of possible break- 
ages. But the objections to spirit a preserving medium for flowers 
are not obviated by this mode of applying it,, and it remains to be seen 
whether the Alum solution will answer as a wbtitute if used in this 
way. 

I n  the me~nt ime Mr. R. Pantling,+ who for many years has made 
a special study of Orchids, has perfected a method of drying them so far 
in advance of anything hitherto accomplished that i t  is highly desirable, 
that the details of his process should be made known. At  the writer's 
request Mr. Pantling has supplied these details and like Mr. Maries, 
has courteously given him permission to communicate the account to the 
Society. This memorandum is given below ; it will be noticed that it 
consists of a happy combination, suitably modified, of the ordinary me- 
thod of fire-drying recommended for all ordinary plants with the hot- 
sand process mentioned by Mr. Maries as that practised by florists in 
Europe. 

" To dry Orchid 8pcimm.-In order to preserve &chi& so that  
" the leaves and flowers remain intact and do not fall away in fragmenta 
"as invariably happens to epiphytal species when pressed in tbe ordi- 
" nary way between drying paper, the procedure to be adopted should 
"be as follows. Procure a light metal box-14 inches, by 12 inches, 
" by 6 inches deep is a convenient size-and place over the bottom half- 
" au-inch of sand. Arrange a specimen between two sheets of thin 
" papcr inside the box and cover over with a layor of sand taking care, 
'I as far as possible, that the interstices bctween Ieaves, eta., are filled 
" up. Repeat this until the box is fulI, then place i t  011 a stovo or above 

Firet Aesiatlmt, Department of Ciuchonn Coltiv~tiou in Bengal. 
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" a fire and dry with a brisk heat. No weights for presuing are neces- 
" s q .  As a general rule, the sand a t  the commencement of drying 
"should not be allowed to attaili a greater heat than can be borne by 
" the hand, and this should be lessened as drying proceeds or the flowers 
" may become scorched and rendered useless for purposes of dissection. 

" Occasionally species (Dendrobium Pierardi Roxb., and Phujue 
" &a Lindl.) are met with whose perianths will adhere to the paper ; 
L' the removal of the perianth cannot then be effected without mutilation. 
" This may be obviated by wing porous drying-paper or blotting-paper 
'' instead of the thin kind recommended above. 

"The advantages of drying in hot sand as compared with the 
a nniversally adopted method in paper are :-Erst ,  the rapidity in pre- 
"paring specimens ; plants belonging to suoh genera aa Saccolabium, 
'' Vanda, Oleisostoma, etc., being ready within a week against a period of 
"three to four months by the old method. Secondly ; when finished the 
" specimens will be fonnd preserved in their entirety and will not fall 
" to pieces. The column and lip will be f o n d  to have suffered little, 

the pressure of the sand is not sufficient to came any material dam- 
" age to these organsw.-R. PANTLINQ. 

The boxes that Mr. Pantling has fonnd handiest for his purpose 
are old kerosine tins cut through lengthways ; one is placed within the 
other to give more strength to the tin and a rivet or two hammered 
through the seama as the solder runs when the boxes axe over the fire. 
The only thing to be guarded against in the process is the adhesion of 
the flowers of certain species to the paper, and Mr. Pantling shows how 
this is easily overcome. 

The possibilities of this method either ss recommended by Mr. 
Pantling or with slight modifications for the drying of succulent species 
generally, such as the Oadw family and fleshy members of the Spurge 
family, well as for families like Scita;minea?-the ginger family-nd 
for water plants, where the flowers are very delicate and therefore very 
difficult to dry seem considerable and the plan is well worth trying for 
them ss well as for orchids. 
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Blind root-suckers of the 8underbans.-By R. L. HEINIO, Deputy Con- 
servator of Forests, Bengal, Oommunicuted by the Ahtural Hietory 
Beoreta y. Plate VI. 

[Read Angaat Znd.] 

The name " Sunderbans " is applied to the trrtd of littoral f o m t  
and cultivation that occupies the southern portion of the Gangs 
Delta, extending from the Hooghly river to the Meghna in  the die- 
tricts of the 24-Parganas, Khulna, and Baokergunge. This tract is, 
roughly, 5,000 square  mile^ in area, and comprises a large number of 
low-lying swampy islands formed by the principal rivera and their 
connecting water-channels. 

The State Forests occupy the portion that extends from the 
Hooghly river to the Baliswar, on the western border of Backergnnge. 
They are divided, both geographically and as to their lml status, into 
two approximately equal and well-defined areas, namely, the ProtscLed 
Forests, extending from the Hooghly river to the Raimangal, in  the 
district of tho 24-Parganas; and the Reserved Forests, extending from 
the Raimangal river to the Baliewar in the Khnlna district. 

The Protected Forests are traversed by rivera not directly con- 
nected with the Gtanges, and resembling estuaries or loug arms of the 
sea; these rivera are very saline and subjeot to tidal influences 
throughout. 

The principal species of forest tree ia Qodn ( CWaps Uandolleana, 
Am.), a tree that does not develop root-suckers, bnt'has short but- 
tresses. It reproduoes ifself abundantly, and the innumerable sterna 
and tangled roots of this species and of othera with which it is aseo- 
ciated, (3engwd, (Ezoascan'a agallocira, Linn.) ; Hantdl, ( P h i r  paludoscr 
Roxb., dic.), serve, in the absence of herbamom undergrowth, to 
proteot the surfme soil from erosion during tidal inundations, and to 
induce the deposit of alluvial mud. 

The Reserved Forests are traversed by rivera directly oonnected 
with the Ganges, that bring down vrrst bodies of fresh water, eepecially 
during the rains. The principal species of forest tree ie Sundri 
(Heritiera f o w l  Buch.). The accessory species are Pussur (Ompa 
m o l u d ,  Lam.), AmC (dmoora eucullata, Roxb.), K m a  (Sonne- 
ratia apetala, Lam.), Ora (8.  acido, Linn. f.), and a few othera. Each 
island is bordered by a zone of characteristic growth consisting of 
Qolpatta ( N i p  fruticcrne, Wnrmb.), Hantdl, species of the mangrove 
family, Kema, Ora, Kilmia (Bam'ngtonia r m s a ,  Blume. ), dic. Behind 
this zone of riparian growth occurs the SultdPi forest, pure, or mixod with 
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a few inferior species. Towards the sea coast, where the water of the 
rivers is markedly saline, especially dnring the dry months of the 
year, Bordn and Oengwd form the predominating species, and Sundri 
trees are comparatively few in number, and of inferior growth. The 
8undri-producing tract resembles that on the west in the general 
absence of grass and other herbaceoua vegetation, but differentiates 
from it entirely by the presence of innumerable blind root-suckers. 

The magnificent rivers that traverse the Sunderbans, many of 
them of considel-able breadth and depth, bring down, during the mon- 
soon months, vast quantities of silt, some of which is deposited to 
form chuss or sand-banks. 

On the subsidence of the waters a t  the close of the rains those 
sand-banks, the surface of which is left exposed at  low tide, are soon 
oovered by a laxuriant growth of grass which effectually binds the 
soil, induces further accumulations of silt, and arrests floating seeds. 

It is not surprising that under the forcing condit,ions of a rich 
mil, a moist warm climate, and abundance of light, seedlings on these 
new ielanda should make extremely rapid growth, forming in a few 
years an uninterrupted canopy, in the dense sllade of which i t  is impos- 
sible for the p s s  to live. 

When the grass has disappeared there is a continual danger of 
the island wasting away by erosion, the banks being liable to be 
undermined and swept away by the rivers, and the whole surface, 
inundated dnring high spring-floods, is subject to denudation nnder 
the considerable force (to be seen to be fully appreciated) with which 
the water pours away a t  every point of egress after the tide has turned. 

The soil of the islands eventually consists of a thin top-layer of 
alluvial mud overlying a thick layer of moist, black soil in which the 
large quantities of wood dkbrds that accumulate in these forests undergo 
glow decomposition with the generation of gases having the odour 
of sulphuretted and carburetted hydrogen. The top-layer of soil ex- 
cludes atmospheric air, and imprisons the gases generated in the 
miasmic mud beneath. Occasionally the gtuies find vent along river 
banks a t  low tide, and during storms when the stems of the forest treea 
sway to and fro and cause the upper layers to be disturbed. 

Each species of tree fonud growing in the swamp-forests of the 
Sunderbans has a root-system well adapted not only to anchor the 
tree firmly in the unstable medium below, but also to protect the mud 
from the effects of erosion. The roots do not penetrate the soil to a 
greater depth than 8 to 10 feet, but in this shallow layer they form a 
tangled and confused net-work in which the tap-root is not distiugnish- 
able. Some ~pecies produce adventitious roots, and other8 but,tress 

J. 11. 21 
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fieely, even at an early age ; but perhaps the most curious adaptation 
of all, of means to ends, is to be found in the development of blind 
root-suck ex.^. 

The following species of forest trees in the Sunderbane produce 
blind root-suckers, namely, Sundli, Pwmr, Amu'r, Kkora, Ora, and 
Bden (Auicennirr oficinalis, Linn.) . 

The root-suckers are woody processes, growing in an upward  dire^- 
tion, aud developed at  irregular distances along the whole course of the 
roots of the above-mentioned species. They project from I to 3 feet 
above the surface of the ground, and a.pparently cease to make fnrther 
growth upwards when the apex has reached the level of the highest 
spring-tides. They are called blind from the circumstance that they 
are destitute of bnds, and incapable of producing bnds under any 
conditions. The portion below ground is often furnished with rootleb, 
but the part above ground is invariably naked. The tender tops of 
the snckers axe frequently gnawed by pig and deer, but this does not 
destroy their vitality, and only results in the formation of apical 
knobs and bifnrcatione. 

The mechanical effeot of the root-suckers of all the speciea that 
develop them (except Bden) is to enormously increase the holding power 
or grip of the roots on the soil, and thus to cause a far greater mis t -  
ance to be ofEered to the uprooting of trees by storms, and generally 
to maintain the s t e m  of the trees in an upright position; to prevent 
the orosion of the surface soil during high-tide innndations ; to check 
the force of the egress of flood-water, and to induce deposits of alluvial 
mud ; to detain seeds floated on to the islands at high tide, and thne 
aid in the natural reprodnction of all species ; to arrest fragments of 
fertilising wood dkbris that would, in the absence of the root-snckem, 
be swept into the rivers. 

The accompanying plate illustrates tho general form and relative 
length of the root-suckers of difEerent species. 

S~tndri snckers are far more numerous than those of any other 
species, and their flattened shape renders them fit to fully exerciae all 
the mechanical functions noted above. The snckers of Pussur and 
Amfir are met with in the low-lying localities afEected by trees of these 
species ; they are consequently, as a rule, much longer than those of 
Sundri. The sucker8 of Keora and Ora, species that are fonnd only 
on river banks, are short on the high ground of the banks and long 
on the river-side. This accords wit11 the general observation that the 
upward growth of a sucker continues until its apex has reached the 
level of high-water mark. 
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Kern sends out very long roots into the mud of river beds. These 
roots act as spurs deflecting the c o m e  of the current, causing accu- 
mulations of silt, and sometimes leading to the complete silting up 
of rivers. Innumemble suckers proceed from these roots up to dis- 
h c e s  of 150 feet and more from tho parent tree, and aid in fixing 
whatever silt has accnmnlted, and inducing the deposit of more. These 
suckers axe exposed a t  low tide, but are snbjected to long-continued 
wbmergence daily nntil the bank has risen sufficiently to allow the 
tops to remain above the level of high tide. 

B6ma suckers are of exceptional interest. Their form and flexibility 
render them almost useless aa agents for the prevention of erosion and 
the m s t  of silt, seeds, and wood d t l k ;  and it is certain that they 
do not have the affect of enabling trees of this species to maintain rt 

vertical position. Bden trees after attaining a girth of 2 to 3 feet, incline 
from the vertical. I n  the case of largo trees, 15 feet in  girth and more, 
the inclination from the vertical is often considerable ; but the trees 
of this size have long since passed their maturity, and are merely ligbt, 
hollow shells. 

The most interesting f w t  regarding the root-suckers of this species 
is that they have been found, on examination of the internal strnctnre, 
to contain vessels that are ~npposed to serve as passages for the con- 
veyance of atmospheric air to the roots. 

It has been remarked that the top-layer of alluvial mud, a very 
fine mlt, excludes atmospheric air from the lower stratum of miasmic 
mud wherein the wood dtlbris of the foreste decomposes and large 
quantities of gas are generated. The fact has also been noted that 
the root-suckers continue to make upward growth nntil their tops are 
above high-water level. I t  is accordingly considered probable that 
the root-suckers of all the species that produce these curious processes 
not only discharge the mechanical functions already referred to, but are 
provided with a strnctnre that enables them to supply atmospl~eria 
sir to the roots. 
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The Petrology of J o b  Charnock'e Tombstone,-By THOMAS H. HOLLAND, 
A.R.C.S., F.G.S., Geological Buwey of Idia 

[Received Angnet 29th, Read h'ovember 1st.) 

At the suggestion of the Rev. H. B. Hyde, I recently examined 
the tombstone preserved in the 'Cliarnock Yausoleum,' St. John's 
Churchyard, to the memory of Job CLarnock.' Apart from its historic 
interest, the rock itself, being of a type hitherto nndeacribed, is of 
sufficient scientific value to call for a description. 

The abundance of blue quartz, the occasional crystals of garnet, 
the black, and sometimes bronzy-looking, pyroxene, and the cleavage 
faces of the felspars are characters which are a t  once striking features 
in the hand-specimen. 

Under the microscope, the rock is seen t o  be granit.ic i n  structure ; 
that is, i t  is perfectly crystalline throughout, with the crystals mntn- 
ally interlocked, and the intergrowth so perfect that in places a beanti- 
fnl micro-pegmatitic structure results. The following minerals can 
be identified (1 ), Quartz. (2), Orthoclase (Microcline) (3), Plagio- 
clese. (4), Hyperathene. ( 5 ) ,  Garnet, and ( 6 ) ,  Magnetite. 

(1.) The QUARTZ-CRYSTALS a m  crowded with minnto acicn- 
lar inclnsiona, the strnctnre of which cannot be made out with the micros- 
cope ; they are arranged without discoverable regularity : and are pro- 
bably the cause of the blue colonr seen in hand-specimens. B l w  
qnartz-crystals have been noticed before in granites aud granititea, as 
iu that from Rumburg in Sweden. 

(2). ORTHOCLASE and MICROCL1NE. Most of the potash- 
felspars show the remarkable and unmistakable m i m l i n e  structure. 
Occnsionally also the ort,hoclaae is seen presenting the " streifige " appear- 
ance due to regularly arranged intergrowths with a plagiocl~e, giving 
rise to the strnctnre described by Becke aa micro-perthitic. To prove 
the identity of this felspaz I have isolated crystals having a specific 
gravity of 2.59, and examined them chemically by Szabo's method. 

(3). PLAGIOCLASE occurs only in small quantities. The isolated 
crystals show the characteristic twinning, with extinction-angles ap- 
proaching those of oligoclase. 

(4). HYPERSTHENE occurs, not in large quantitiee, but present- 
ingits characteristic pleochroism and straight extinction. The presence 
of this mineral is a feature of exceptional interest from the fact that, so 
far as I am aware, a hypersthene-granite haa never before been record- 

* Job Charnock died in 1693, and the tombstone was erected about two years 
later. 
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ed, although the mineral haa been frequently found ae a constituent of 
the intermediate, basic and ultra-baeic holocryetrtlline rocks. The 
precise reasons why the micas, hornblendes, and, more rarely, augites 
should occur ss the ferro-magnesian constitnenta of p n i t e s ,  and not 
h ~ p e ~ s t h e n e ,  have never been accurately settled. The discovery of 
hypersthene, therefore, in this capacity fills a very well-marked gap 
in the granitic series, and for the time we can do no more than record 
ss precisely as possible ita nature and mode of occurrence, with the 
hope that in future the facts may be of service in framing an hypo- 
thesis for explaining the fact that chemically similar magmas, under 
apecia1 conditions of temperature and pressure during the process of 
consolidation, giro rise to different mineral speciea 

( 5 ) .  GARNET of the almandine variety occnm very sparingly in 
the rock, and seldom shows anything approaching idiomorphic crystal- 
line form. 

(6). MAGNETITE in small grains is sparsely scattered amongst 
tlle other minerals. 

The rock has a upectfic gravity of 2.646, agreeing t l m ~  with normal 
~ n m i t e s .  

I n  microscopic and macroscopic characters this rock agrees with 
certnin specimens which I have recently collected in the Mndraas Pre- 
sidency. At different places in the south of India (Pallavaram il l  the 
Chitrglepnt district, the Shevaroy and Nilgiri hills, in N.-W. Madnra, 
and in Tmvancore) there occur exposures of igneons rock in which 
hypersthene GJ a constant constituent, and which a t  the same time 
exhibit every gradation in acidity, from hypersthene-granite, the most 
ailicions (acid), to pyroxenite the most basic. These rocks, although 
their exposures are now separated by such distances from one another, 
I believe to have been derived from a common molten magma : they 
belong to one " petrographical province," and the differentiation of the 
originally homogeneous molten material into meases so widely distinct 
in chemical composition can be shown to be in agreement with well-es- 
tablished, though recent, physical principles. 

The maasive rocks of the Nilgiri Hills, and the Shevaroye, as well 
as the similar rocks found in the localities mentioned above, have been 
hitherto regarded ~ E I  belonging to the great metamorphic series of the 
&nth. Observations made during recent visits to the Madras P m i -  
dency have, however, convinced me that this seriee, together with 
certain others not now nnder discneeion, mnst be looked upon as in- 
truaive igneous rooks of younger age than the normal gneiss. 

The evidences for theee conclusions I hope ehortly to produce in 
detail. For the present, however, we are conoerned in identifying 
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Job Charnock's tombstone with the pyperathene-granites of the  
M a d m  Presidency ; and from its proximity to the cost and to Madraa, 
it seems likely that Pallavaram would have been selected by the earlier 
agents of the Eaet India Company ss a source of this handsome rock. 
Nearly all the old tombstones collected together in St. John's Church- 
yerd are of the same rock ; for example that of Job Charnock's son-in- 
law, Jonathan White (1703), and Mre. Jane Smart (1753). 

Briefly, the pointa in which these rocks agree with those of Pal- 
lavaram, and upon which I base this identihation, are these :- 

(a ) .  Btvucticre :- 
(1). Micro-perthitic structure. 
(2). Granophyric (micro-pegmatitic) structure. 

(b). C o m p d w n  :- 
(1). The presence of potash-felspar in the form of 

miorocline. 
(2). 7, hypersthene. 
(3)- 9, blue quartz. 
(4). 9, almandine garnet. 

(c). The combination of these minerals with the above-named 
afmctnres. In thie association hypersthene is especially note-worthy 
for the reaauna already stated. 

As this is a new type of rock, and modifications of it occur by the 
introduction of accessory minerals, I would suggest for it the name 
Char~iockile, in honour of the founder of Calcutta, who was the nncon- 
scions means of bringing, perhaps, the first specimen of thia interesting 
rook to our capital. 

On a slab of Uhinecre agglomerate lava bearing a Chinese insmPtion dis- 
covered in a t .  John'e Ohwrchyard, O a h t t a .  By T .  H .  HOLLARD, 
A.R.C.S., F.G.S., Qeological Burvy  of India. 

[Received Ootober 26th ;-Bead November let, 1898.1 

(With Plate VII.) 

Through the kindness of the Revd. H. B. Hyde, I have been en- 
abled to examine the slab bearing a Chinese inscription and discovered 
by him in St. John's Churchyard. 

The slab has been imperfeotly polished on the fsoe beering the in- 
scription, and a t  first sight preeenta the character of a common artifioial 
concrete, for which I a t  first mistook it. But on removing a fragment 
from the back of the slab and examining i t  in the lrrboratory, I found it 
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to be a siliceous lava, which, though of course formed by natnrsl moans 
is, indeed, compmble to a concrete in ways other than appearances. It 
is a rhyolitic lava of a kind occurring in different pa& of China, which, 
previous to consolidation, has included fragments of other m k s  and  
now presents the patchy apparances of the agglomerate lavas and pi- 
pernos described by Fritech and Reies as varieties of enb i te .*  

Thin slices examined under the microscope leave no doubt as to the 
nature of the rock :-Corroded quarta-crystals embedded in a oryptocrys 
talline and microlitic magma are scattered i ~ ~ e g u l a r l y  throngh the slide. 
Occasionlly these preserve in part their original bi-pyramidal outlines, 
but the magma has corroded the majority of the crystals into irregular 
shapes. A curious feature worthy of record ia the way in which marly 
of the quartz-crystals are traversed by a series of oracks withont discov- 
erable regularity. These cracks reoall the tessellated apperrrance of the 
polysynthetic porphyritic crystals described by Gen. McMahon in the 
eurite of Tuahim Hill, 85 miles north-west of the town of De1l1i.t But  
ae a rule, in the present instance, the small fregrnents, although separated 
from one another by a series of cracks, all have the same optical 
orientation, whillrt in the  Tushhm specimens the grains are, according to 
Gen. McMahon, oriented in different directions. I have found, however, 
one csse of a quartz-crystal in which, after the formation of the crack~, 
many of the fragmeuts have been slightly displaced, so that whilet the 
position of extinctiou is the same for the individuals in eome of the pairs, 
others show slight differences, and still others have been moved through 
eeveral degrees. Gen. McMahon explained the structure of the quarte- 
crystals in the Tnshlm rock as the result of rapid cooling after eruption, 
and I think the present case, in which many of the crystals are simply 
cracked more often withont displacement of the fragments, are certainly 
more easily explained in this manner than by the other suggestions 
which, in his paper, Gen. McMahon has collsidered and rejected. Relief 
of presenre would also contribute to the same 'effect. A similw stfmc- 
ture can be produced in clear quartz-crystals by rapidly cooling them 
from a red heat, the crystals becoming white and losing their trwprrrency 
from a similar cause. 

Next to tbe quartz-crystals in abundance amongst the  porphyritio 
constituents are the felspare, some of which are of rt plagiodsse variety, 
and all greatly kaolinized. Black and brown patches of ferrnginons 
mat,+-rirrl occur as relics of the ferro-mrqpesian constituents of the ori- 
ginul rock. Secondary minerals like chalcedony occur in small quanti- 
ties iufilling cavities. 

Uealogische Bewhreibung cEsr Innel Tenerife, 1868, p. 420. 
t Min. Mag., Vol. VIII. (18&Y), p. 10. 
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Lumps of andesitio rocks are common ria inclneions in the matrix, j 
which in places shows damascened and eutaxitic structures. 

The specific gravity of the rock is 2.35. Thin splinters fuse before 
the blowpipe to a wbite vesicular glass. 

Comparison with Ohinese rocks :-The peculiar structures presented 
by this rock are of especial interest from the way in which they can be 
parallelled amongst the Chinese eurites and rhyolites. The damascened 
structure and the included fragments of a similar andesitic rock I have 
previously described in the Korean acid lava.* 

Amongst the rocks which I have collected in China, there is a speci- 
men of eurite from the Victoria Peak, Hong Kong, in which the porphyr- 
itic crystals of quartz are oracked in the same peculiar manner. The 
felspars, also, in this rock are in part plagioclastic, and irregular patches 
of small biotite bundles resemble in shape the ferruginous masses occur- 
ring in the slab. But although the Hong Kong rock shows a very dis- 
tinct flow strncture, the gronndmass is composed wholly of micro- 
granulitic materiel, and there is a notable absence of the andesitic foreign 
inclusious. Whilst, then, the porphyritic constituents of the slab 
agree with those of this rock, the groundmass shows that the conditions 
of consolidation were different ; but although the circumstances of soli- 
dification were not the same there seems little doubt that the slab in  St. 
John's Churchyard belongs fo the same geological mess as the Hong Bong 
eurite, and both these are members of the acid series of igneous rocks- 
granites, granitites +, enrites and rhyolites--which can be traced fmm 
the Island of Hai~lan, north-east throngh Hong Kong to Foochow, and 

' are repeated in a parallel band which reaches the sea-coast at  Chusan. 
are repeated in the Korea, and possibly represe~ited again by the central 
granitic axis of Kamtschntka. These rocks probably belong to one petro- 
graphical province snd are the relics of a great chain of eruptions whicl~ 
took place in East Asia during middle carboniferous times. The g r a n i h  
and euiites are found intruding into the limestones which occur below 
the coal-bearing series ; whilst fragments of these rocks are the principal 
constituents of the oonglomemtes which lie a t  the base of the coal- 
measures. The out-crop of these rocks is approximately parnllel to thp 
general strike of the stratified series, following the directions of the 
principal monntain ranges, which in East Chiua Pnmpelly has described 

Quart. Jam. Geol. Sot., Vol. XLVII. (1891), pp. 176-178. 
t The prevalence of granitite and the offinmnce of its representatives amongst 

the hemicrystalline and felsitic rocks are striking features in these Chinese rooks, 
and I regard them as a later stage in the eruptions which first gave rine to diorites 
and andesites-rocks which I have frequently found associated with and included 
in the later acid eruptions of China. 
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ae the Sinian system of elevation. * Elsewhere I may have occasion to 
refer to these features in greater detail : for the present I have referred 
to them for the purpose of showing that, whilst I think the slab found 
in St. John's Churchyard is undoubtedly of Chinese origin, i t  may have 
been brought from any of the localities in East China and Korea where 
these characteristic, acid, igneona rocks prevail. I n  what manner the 
slab was brought to India will doubtless appear from Mr. Hyde's re- 
marches. 

EXPLANATION OF PLATE. 

Figs. 1 db 2. From slab of Chinese agglomerate lava found in St. John's Church- 
yard. 

Fig. I. Bi-pyramidal crystal of quartz corroded by the magme. 
Fig. 2. Crystal cracked and corroded. 

Piga 3 & 4. From eurite. Victoria P a k ,  Hong Kong. 
Fig. 3. Bi-pyramidal crystal of quartz corroded by the magma. 
Fig. 4. Crystal craoked end corroded. 

Geological Researches in Chine, Mongolia, and J~pan, 1866, p. 67. 
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11.. No. 9. An Account of ths Deep Bea Collection made during the 
Gleason of 1892-93.-By A. ALCOCK, M.B., C.M.Z.S., Bupmintendettt 
of ths I ' h n  Mucram.  

With plates VIII. and IX. 
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The collection here described is a very small one, but the few things 
obtained are interesting. 

Among Coelentemta, Oerianthus and Oyathhetia do not appear to 
have been before recorded from t.he Bay of Bengal : among Echinoderrna, 
Astroschema and Echinolamp-although the latter has been recorded 
as a Sind Tertiary fossil : and among fishes Ododostomus. All tl~esu 
occur i n  the present collection. 

COELENTERATA. 
NEMATOPHOBA. 

ANTHOZOA ACTINIOMOEPHA. 

ACTINIARIA. 

Family CJerianthineae. 
CEBIANTHUB, Delle Chiaje. 

1. Oeriunthue tenebrarum, n. sp. 
Elegantly caryophyllaceons in shape. 
The body wall is thick, and the oheracteristic inveating sheath is 

J. 11. 22. 
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loose. The oral sphincter ie stout. The tentacles of the inner crown C 
are ~ h o r t  and number about fifty: thaqe of the outer crown are very I 

long with stont base arid long wavy filamentous ending, and nnmber 
about sixty. The septa with their mesenteric filamenta are almost 
entirely confined to tho upper third of the enteric cavity, leaving about 
the lower two-t11i1-ds as a perfectly smooth-walled chamber. 

Colbur dull madder, the tentacles being lighter and ruddier than 
the body. 

Length, contracted in spirit, 50 mm. 
With the exception of a species from the Andaman Reefs, described 

in J. A. S. B., Vol. LXII., Pt. II., 1893, p. 153, this seemsto be the only 
Ce~ianthrur hitherto recorded from India. 

From the Bay of Bengnl on a mnddy bottom a t  410 fathoms : bottom- 
temporltture 45.5' Fahr. 

MADREPORARIA APOROSA. 

Family Turbinolidae. 
(1) nabe l l r~rn  laciniatum, Phil., and (2) Flabellurn j a p i e u m ,  

Moseley, appear to be quite common inhabitants of the mnddy bottom 
of the Bay of Bengal a t  m-700  fathoms. And among the corals 
obtained with them during the past year is a new species of Rhizot~~chus. 

RHIZOTROCHU~, Edw. and Haime. I I 

3. Rhizotrochrur crateriforrnis, n. sp., P1. VIII. figs. 1 and 2. 
Corallum low, bowl-shaped, having a small contra1 mamillary pedi- 

cular scar, a very thin fragile epithecate wall, and a regular, circular 
calicular orifice with the lip gently everted. 

From the thecal wall, which is marked with close fniut costal strim 
and with close faint concentric lines of growth, the large cylindrical 
"rootlets " stand out a t  a wide angle. 

The septa, which are in four complete cycles, with an incomplete 
fifth, are thin, and have their crests strongly emarginate, so that when 4 
the corallum is viewed from above they look something like large pali : 
their surface is marked with lines of distant, c o m e  granules, concentno 
with the curve of the crest. The septa of the first two cycles are ap- 
proximately co-equal, and all unite a t  the very bottom of the cslice by 
a few stout cylindrical trabeculse which form a rudimentary columella : 
above this they do not encronch very g r e ~ t l y  on the calicnlar spitc~. 
but leave a clear wide central fowa. The septa of the third cycle are 
narrow laminse, those of the fourth are still narrower, and those of the  
incomplete fifth are merely fine ridges in the upper part of the caliele. 

Colonr in spirit--both corallum and soft parts--quite white. 
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The tentacles, which appear to be about ninety in number, are 
disposed in three concentric series. 

Greatest height 22 mm. : diameter of calicular orifice 32 mm. : 
depth of calicular foesa 16 mm. 

From the Bay of Bengal on a muddy bottom a t  573 fathoms: 
bottom-temperature 45.3' Fahr. 

Family Oculinidm. 
CYATHOHELIA, Edw. and H. 

4. Cyatbhelia m'1lm-k (Ell. and Sol.) 
;tiadrepma azillaris, Ellis and Solander, Nat. Hist. of Zoophytes, 

p. 153, tab. 13, fig. 5. 
Cyathoblia crzilkrrk, Edw. and Haime, Coralliaires 11. 110. 
A branch of a colony answering to the f i ~ n r e  in Ellis and Solander 

wss dredged from a previously unknown coral bank in Lat. 14' 11' 6" 
N., Long. 80" 24' E. [about 55 miles N. by E. of M a d w )  in 58 fathoms, 
bottom-temperature 65" Fahr. 

MADREPORARIA POROSA. 

Family Eupssmmidm. 
DBNDBOPHYLLIA, Edw. and H. 

5. Denarophyllia nigream, Dana. 
Denk4phyllia nigresw,  Dana, Zoophytes, p. 387, pl. 27 (30), fig. 1. 
From the same coral bank, a t  the same depth, several branches of 

this species were dredged. 

ANTHOZOA ALCYONIOMORPHA. 

The coral bank in 88 fathoms, N. by E. of Madras, appears to be 
very rich in &gonuma and Alcyonama. Unfortunately the dredging8 
were merely rough dried, without any treatment, so that they reached 
the Museum denuded and almost valueless. The following genera nre 
recognized :-A~sthogwgia, Echinogorgia, Acis, Qorgo~tella, J7mcellaJ Scir- 
pearella ; Bpongodea. 

EOHINODERMA. 
ASTEROIDEA. 

Family Archasteridm. 
PSEUDARCHA~TER, Sladen. 

1. Psercdarchuster mosaicus, Alcock and Wood-Mason. 
Pseudarchaster ntosaims, Alcock and Wood-Mason, Ann. and Mag. 

Nat. Hist., Dec. 1891, p. 432. 
A specimen with a span of nearly 200 mm. from 599 fathoms off 

the Madras Coast. 
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Family Astropactinidae. 

2. Dipsacaster, penfayonalie, n. sp. 
Differs from Dipsacaete~ s l a h i  (Ann. Mag. Nat. Hist., February, 

1893, p. 87, pl. V. figs 3 and 4)  in the following particulars :-The disk 
is relatively larger, and the rays, which are bluntly rounded at the tip, are 
relatively shorter and broader--the whole form being thna more penta- 
gonal ; the relative length of the rays to the radius of the the disk is 
2.5 : 1 ; the paxillse are larger ; on the adambnlacral plates the central 
spine of the paxilliform group is a large distinct spine and not a mere 
spinelet. Two specimens from the Andaman Sea, 112 fathoms. 

Family Pentagonasteridae. 
CALLIASTEB, Gray. 

3. Cblliaster mamillifer, n. ep., P1. VIII. figs. 3 and 4. 
Rays 5 R=2.5 to 3r. 
Abactinal area covered with eunken circular plates, each bounded 

by a ring of discoid granules: the mid-radial platee of the disk bear 
each a great globular mammillated spinelet, as do also, but on a emaller 
scale, the dorso-central and basal in te r -d ia l  plates. 

The snpero-marginal plates, which are six in number, excluding 
the terminal, and come in partial contact across the distal third of the 
rays, have the form of great globules, each surmounted centrally with 
a nipple-like spinelet: those in the outer third of the ray aometimea 
bear also one or two granules. 

The infero-marginal plates coincide not quite exactly with their 
fellows of the eupero-marginal series : they are long, broad and tnmid, 
and each beam near the sutnre line with that series, a row or a group 
of large coame trnncated spinelets. 

The adambul~t~ral plates have each a frumw series of four radiat- 
ing spinelets, and actiually a ~ ingle  large coarse truncated spine and 
rarely a few grannles also. 

< 

The actinal inter-radial areas are of some size, with large and 
slightly tnmid plates, many of which have one, or very rarely two, large 
coarse spinelets. 

All the marginal, adambnlacral, and actinal plates have much the 
same fringe of discoid grannles or ~qnames as the abactinal plates, only 
it is not so regular. 

Anus subcentral. 
Madreporite small, circular, radially striated, situated about mid- 

way between the margin and the centre. 
Colour in spirit, chalky yellow. This singularly beautiful species 

was dredged in the Andaman Sea, between 270 and 2115 fathom. 
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ZOROASTBB Wyville Thomson. 

Fine specimens of (4.) Zoroaater Alfi-edi and ( 5 . )  Zormstm bara- 
thri (Ann. Mag. Nat. Hist., Feb. 1893, pp. 102, 103), from the Bay of 
Bengal, 599 fathoms. 

OPHIUROTDEA. 

Family Astrophytidm.' 
ASTBOSCHEMA, Orst. and Ltk. 

1. rlstroschema&uculzcs, n. sp., P1. VIII. fig. 5. 
R=ll r -16r .  
The sides and abactinal surface of the disk and arms are covered 

with gnmnles,-prominent granules and globules being scattered over 
a finely granular sorface, and the actiual surf- is covered with an 
uniform microscopic granulation. 

Viewed from the aboral aspect the disk is rotate-oorolla-shaped, 
being deeply depressed in the centre and consisting of five deep cut 
petaloid lobes, each composed of a pair of radial plates. There are no 
mouth papillm or tooth papillee, but there is a vertical row of five 
large haatate teeth on each month segment. 

Rays long, tapering to a lash, simple, and perfectly square in  seo- 
tion, the actinal angles of the square being occnpied by the series of 
paired spine-like tentacle scales, and the abactinal angles by series of 
prominent clumps of globuar grannles corresponding to the tentacle 
scales, this arrangement emphasing the arm joints and giving the arms 
a regularly beaded appearance. 

Genital openings nearly vertical, and traversing nearly the whole 
depth of the disk. 

Mouth tentacles large, the second pair of tentacles without any 
e ~ l e ,  the third pair with tile pairs of scales small. 

Colom, in alcohol, grey; in life, blood-red. 
F1.om the newly discovered coral bank north of Madrae, in  88 

fathoms. 

EDHINOIDEA. 

BPATANQOIDA. 
Family Oaseidulidae. 
ECEINOLAMPAB, Gray. 

1. Echinolancpus caatanea, n. sp., PI. VIII. fig. 6. 
Test thick, high, bluntly conical towards the greatly excent& 

abrnptly snbacuminrtte apical system ; sub-pentagonal in tumid ambitnl 
outline; densely felted with short capillary spines, which are larger 
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and sparser on the actinal surface, and a t  the tumid inter-radial p e r k  
tomial margins form fan-like tufts. 

4 
, 

Ambnlacra equal, narrow, petaloid abactinally, the poriferons 
areas of unequal length in the same petal, approaching as if to close, 
and then again diverging, the pairs of pores set very close together in  
grooves separated by moniliform ridges: beyond the petals the ambu- 
lacra increase considerably in width to the ambitns, whence they taper 
to the peristome, while tho pores become single, dietant, and invisible 
to the naked eye as far as the vicinity of the peristome, where they are 
again large and double, and are crowded together to form distinct 
phyllodes. 

Inter-radia large, constricted very abruptly a t  the apical system and 
gradually a t  the peristome, being represented at  the peristomiel margin 
by a single tnmid granular plate. 

Both ambnlacral and interradial plates closely mvered with small 
scrobicnlate tubercles of uniform size and disposition, except in the 
middle of the actinsl surface, where they become a little larger and 
much more scattered : fine miliary granulation between the tubercles. 

Apical system small, very excentrio in front : a large central mad- 
reporite extending from the right anterior baaal : four genital pores. 

Perietorne situated in the middle of a distinct hollow, excentric in 
front, transverse, pentagonal, with a distinct floscelle. 

P e r i p m t  in posterior inter-radium, large, elliptical, transverse, 
immediately iuframarginal, with a valvular opercnlum formed of three 
large tnberculated plates. 

Colonr, yellowish green. 
Bay of Bengal, 11 fathoms. 
A t  first sight this species has a strong resemblance to Echinolampas 

spherroidalG, d'Arch and Haime, from the Miocene of Sind and Knchh ; 
from which it is distinguished a t  once by the concavity of the actinal 
surface and by the tnmid peristomiel margin. The test is ale0 higher 
in the present species. 

Family Spatangid&%. 
B~rsso~s l s ,  Ag. 

2. Brissqpsis Oldhami, n. sp., P1. VIII. figs. 7 ~ n d  8. 
Test thin, inflated, ovoid, with a faint anterior groove and a strong 

posterior truncation ; abactinally covered with recnrved hair-like spines 
which are largest and densest within the peripetalous fasciole; acti- 
l l~ l ly  with similar large spines in the interradii, the ambulacra being 
almost naked. 

All the ambnlacra are abactinally peteloid and sunken : in the 
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anterior petal, which is the longest and narrowest, the pores ere small 
end extremely evenly and closely set, in the other petals the pores are 
large : beyond the petals the ambnlacra sre only slightly spiniferons 
at the ambitus, and are almost or quite naked actinally ; and ell have 
small and distant pores ; but abactinally the plates of the postero- 
lateral ambulacra are spiniferons, and the pores of those that are en- 
closed in the sub-anal fasciole are exceptionally large. Abactinally, as 
actinally, the inter-radii are very large, with big broad plates that are 
finely and closely granular abactinally and much more ooamely and dis- 
tantly granular actinally. 

Peristome reniform : the orifice of the month is made valvular by 
the remarkable prolongation forwards of the labrnm. 

Apical system hardly excentric; the madreporite ia large, passing 
backwards from the right anterior basal and separating the posterior 
bmals and radials and several inter-radial plates; four large genital 
pores. 

Periprod small, vertically pyriform, high up in the posterior 
trnncation, with many plates, of which those a t  the circumference are 
the largest. 

The peripetalous fasciole is very distinct, being broadest poste- 
riorly. Sub-anal fasciole reniform, largely actinsl in position, being far 
distant from the periproct. Two narrow and inwnspicnons faaciolar 
bands extend up from the sub-anal fasciole, one on each side, to the level 
of the periproct and are then gradually lost. 

The pedicels of the anterior petal are of conspicuous length. 
Colour, dull olive-green ; fascioles dull madder brown. 
Bay of Rengal, 753 fathoms, bottom soft mud; bottom tempera- 

ture 41.2" fahr. 

LOVENIA, Ag. and Desor. 

3. Lovenia gregalie, n. sp., P1. VIII. fig. 9. 
Test thin, broad, flat, cordiform, grooved and deeply excised an- 

teriorly, broadly truncate posteriorly, the ambital margin in front sharp, 
behind gently rounded. Spinatnre scanty. 

Anterior ambulacrnm in the groove, with pores small and inwn- 
spicnons except a t  the peristome, where they are larger: it is practi- 
cally numodified throughout its course, from apex to peristome. Late- 
ral petaloid smbnlacra with pores almost invisible to the naked eye 
within the internal fasciole: beyond the internal fasciole the antero- 
lateral petals are markedly divergent from, while the postero-lateral 
petals are convergent towards, the sagittal line: the slightly ~unken 
pairs of pores are large and are separated from one another by faiut 
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ridges with minute distant granulation, the interporiferona spmx is 
broad and bears several series of granules. Beyond the petals the 
poetero-lateral ambulacra increase greatly, while the antemlateral de- 
crease somewhat in width. 

Inter-radii very large and broad abwtinally where the antaro- 
lateral bear each a small patch, and the postero-lateral each a much 
larger patch, of large deeply scrobiculate perforated tubercles, each 
surmounted by a long slender recurved recumbent hollow spine. Simi- 
lar but smaller tubercles, with similar spines, cover the actinal surface 
rather more densely throughout almost the whole of the broad antero- 
lateral and posbro-lateral inter-radii, and also occur in two small 
patches, involving both ambulacral and, posterior inter-radial plates, in 
each wing of the sub-anal fasciole. 

Peristome situated immediately behind the anterior oleft, semilunar 
in shape, and followed by a long narrow labrum. 

Apical system hardly excentric; the madreporite in the posterior 
baaal. 

Periproct in the upper part  of the posterior truncation, large, 
transversely oval, not sunken. 

The internal fasciole is remarkable in not croasing the anterior 
ambulacrom ; after skirting the gn>ovo in rather more than half of i t .  
extent, it gradually fadeu away on either side, eometimes bendil~g 
slightly towards the groove, ss if to cross, sometimes not. The subaiial 
fasciole is large and dumb-bell shaped, and encloses three pairs of pores 
on either side. 

Colonrs : brownish p e n ,  spines white. 
Bay of Bengal, 475 fathoms, bottom brown ooze, bottom tempera- 

ture 45.5" Fahr. 

MOLLUSO A 
The  mollusc^ that we may now regard aa chamcteristic of the 

hundred-fathom line in the Bay, were  gain met with in considerable 
numbers, namely, Bontellaria &Eicatula, Nevill, Sigaretw sp., TeUina sp., 
and Nucrtlo sp. At  about the same depth (128 fathoms) there were 
dredged Phos sp., Pleurotonua sp. prox. atractoides, Watson, and TeUinn 
sp. prox. Murrnyi, E. A. Smith, and on the coral bank, a t  88 fathoms, 
Murex palmarose, Lmk. 

ARTHROPODA. 

CRUSTAOEA. 
DECAPODA. 

At 128 fathoms the Pensid (1.) Soletwcera LTextii, Wood-Mason, 
chainaoteri~tic of that depth here, was dredged. 
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Of the other m t a c e a  taken, three appear to be new to the Indian 
record. They are aa follows :- 

Family Trapeziidm. 
QUADUELLA, Dana. 

2. Quadrellu coronata, Dana. 
Qucrkelb coromta, Dana, U. S. Expl. Exped., Crust,  Pt. I. p. 266, 

P1. XVI. figs. 5 a-d. 
A single female. 
From the Coral Bank north of Madras, 88 fathoms. 

Fsmily Parthenopidae. 
PARTHENOPE, Fabr. 

3. Parthenope &nasissima, A. M.-Edw. 
Partknope spinosinsima, A.M.-Edm., Notes snr L' Ile dB la RQunion 

Annexe F., p. 8, P1. XVII; 
A large ovigerons female and a small male. 
Colonr in life reported to be blood-red. 
From the Coral Bank north of Madras, 88 fathoms. 

Family asninidae. 
RANINOIDES, Milne-Edwards. 

4. Raninoidea personatue, White MS., Henderson. 
Raninoides personutus, Henderson, Challenger Anomnm, p. 27, P1. 11. 

fig. 5. 
Numerow specimens from the Bay of Bengal, 31 fathoms. 

Family Homolidm. 
HYPSOP~~BYS, Wood-Maaon. 

5. Hlypsophyr eupercilwoa, Wood-Mason, Ann. Mag. Nat. Hiut., 
March 1891, p 269. 
Several beautifnl specimens, both males and ovigemne females, 

from the Lacatdive Sea, 865 fathoms, bottom alobigeritro ooze, bottom 
temperature 40' Fahr. 

VERTEBRATA. 

PISOES. 
ACANTHOPTERYGII. 

Family, Trachinidm. 
Qroup Bnchinina. 

BATHYPERCIS, n. gen. 

Head large, depressed ; body cylindrical, elongate. Cleft of the 
month wide, oblique, with the lower jaw projecting ; villiform teeth in 

J. 11. 23. 
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jaws, vomer, and palatines. Eyes large, supero-lateral. Gill-cleft wide ; 
1 

seven branchioetegale ; preoperculum armed ; fonr gills ; pseudobran- 
chim large. Scales ctenoid ; lateral line continuons from occiput to cau- 
dal fin, its anterior portion armed. Two separate dorsal fins, the first 
short, the second long, and equal opposite and similar to the anal. 
Ventrals jugular. 

No air-bladder ; no pyloric cexa. 
1. Buthypercis ylaty~hynchucr, n. sp., P1. I X  fig. 1. 
General aspect Platycephaloid, with some superficial remmblancee 

to Collio~rymus. 
B. 7. D. 6/14. A. 16. C. 12, with numerous rudimentary rays a t  

base. P. circ. 25. V. 115. L. lat., from origin on ocoiput, 50. L. 
tr., 11. 

Head la~.ge, broad, depressed, it8 extreme length, measured from 
the tip of the projecting mandible to the apex of the prolonged opercn- 
lar flap is not much less than half the total, caudal excluded. Body 
elongate, cylindrical, low, and tapering to the large caudal. 

The snout is broad, much depressed, and spathulate, resembling the 
bill of Bathypterois ; its extreme leugth is equal to the major diameter 
of the orbit, and rather over one-fourth the extreme length of the head. 
Mouth-cleft wide, slightly oblique, the maxilla reaching nearly to t h e  
vertical through the middle of the eye, and ending in a deshy barbel. 
Teeth in villiform bands on the jaws, vomer, and palatines. Tongue 
large, spathulate. 

The large eyes are placed close together on the summit of t h e  
head, separated from each other by a narrow gWOV6; but the visual 
axis is lateral. The gill-cleft is very wide, the gill-membranes being 
free of the isthmus throughout: the preopercular angle is spinate, 
and the operculum, which is prolonged in membrane nearly to the level 
of the 4th dorsal spine, has two spines above and one below. Four  
gills with setiform gill-rakers and broad laminse : pseudobranchire 
large. < 

The body, and the head and the snout above, are covered with 
rather large finely cknoid scales. The lateral line, beginning on the  
occiput as a close-set row of re-curved spines, or strongly carinated 
scales, curves inwards towards the first dorsal fin and then downward8 
along the lower half of the tail, being salient but unarmed in this pa r t  
of its course. 

The first dorsal fin is short, and is separated from the second by I 

four or five rows of scales: the second, which is much more elevated 
than the fii-gt, extends from the level of the vent to within an eye- 
length of the base of the caudal. Tho anal fin is similar to the second 

I 
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dorsal. The pectorals are large and long, reaching to the fourth rt~lal 
ray. The ventrals are jugular, arising an eye-length in advance of the 
pectorals: their plane of origin is horizontal, and they reach consider- 
ably beyond the scaly bwes of the pectorals. 

Stomach siphonal with a large caeoal sack. No pyloric cmca. No 
air-bladder. 

Colonrs in spirit, yellowish-brown, with thirteen incomplete and 
indefinite darker cross-bands on body and tail: a golden-green ocellus 
on crown of head and in the apex of each opercular flap:   pi no us 
dorsal white a t  base, black in the upper half ; second dorsal with dusky 
bands: caudal and pectorals dusky : anal and ventl-als hyaline. Length 
4.3 inches. 

Bay of Bengal, 128 fathoms. 

Family, Pediculati. 
LOPHIUR, Art. 

2. *hiwe mutilus, n. sp. 
This species is distinguished from all ita fellows by the structure 

of the second part of the spinons dorsal fin, which is rudimentary. 
B. 5. D. 3/ (2)/ 8. A. 5. C. 8 P. 15. V. 115. 
Cephalic disk enormous, its width nearly equal to i ts  length, which 

is not much less than half the total, including the caudal. 
The head hones are marked by spinate crests, one small and bifid 

a t  the pre-orbital angle; one large and tridentate above each orbit ; 
one a t  the upper limit of the clavicle, one large and trifid a t  the angle 
of the clavicle, and two on the preopercnlum-besides nnmeroua ridges 
ending in acute points. 

The eyos are large, their major diameter being nearly one-fifth the 
length of the head. 

The month-cleft involves the whole breadt,h of the cephalic disk. 
Small depressible fangs of uubqual size in three irregular series in the 
mandible, in two series a t  the pre-maxilliary symphysis, but in a tiingle 
aeries along the greater extent of the pre-maxilla: a pair of rigid fangs 
on each side of the vomer: an uneven row of five or six rigid fangs 
along each palatine. Gill-cleft relatively wide : three gills. 

Head and body aovered with loose glandular skin, which forms a 
row of filaments along the edge of the cephalic disk and along the 
sides of the tail. 

Dorsal spines in the form of plain s e b ,  the first two of which 
hire the neual position close together on the snout, while the third, 
which is as long as the cephalic diek and nearly twice as long as the 
second, arises behind the orbit. The second po~,t~iou of the spirlous 
dorsal is represented by two distant rudimentary rays only visible by 
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dissection. The soft dorsal, and all the other fins have the usual 4 
position. 1 

Colours in spirit, mottled brown, tip of tongue dnsky. Length 5% 
inches. 

Bay of Bengal, 128 fathoms. 

ANACANTHINI. 

Family, Gadidae. 
P ~ ~ s r c n ~ u s ,  &up. 

3. Physiculw argyopaetzcs, n. sp., PI. IX. fig. 2. 
B . 7 .  D.8-9/55. 8 . 5 7 .  V.6. 
Head large, broad, depressed, its length a good deal more than one- 

fourth of the total, caudal included. Height of the compressed body 
from about half to eleven-nineteenths the Iength of the head. Snout 
broad, depressed, rounded, its length equal to the width of the interorbi- 
tal space and just exceeding the major diameter of the eye. Mouth 
wide, oblique, with the upper jaw overhanging; the maxilla reaches 
behind the vertical through the middle of the orbit; broadish bands of 
villiform teeth in the jaws only. Barbel filiform and inconspicuous, 
its lenglh not half that of the eye. Gill-openings extremely wide, free 
from tho isthmus throughout: four gills. with about eleven spathulate 
gill-rakers. Pseudobranchirs glandular. Body tbnd head invested with 
small thin deciduona cycloid scales, of which there are six rowa between 
the first dorsal fin and the lateral line. 

The first dorsal, which is separated from the second only by a 
notoh, begins in the vertical through the origin of the pectorals; i t s  
height is about equal to the length of its base, which is considerzbly 
less than one-third that of the head: the uecond dorsal extends to 
within an eye-length of the caudal, and its rays, posteriorly especially, 
are longer than those of the first. The anal begins almost in t h e  
vertical through the base of the pectoral, the vent being ~ i t n a t e d  
forwards in the vertical through the posterior edge of the operculnm. 
The pectorals are long and pointed, the upper rays reaching to the 
twelfth or fourteenth anal ray, and being se long se the head behind 
the middle of the eye. The ventrals arise on narrow horizontal bases : 
the second my is nearly as long as the head. There is a post-a~ld 
papilla, and a pre-anal pigmented pit, as in Phyaiculus roseus. 

The margin of the large thick-walled air-bladdder is peatinately 
lobed somewhat 8s in Scienoids. Colonr in spirit, light pinkish brown, 
with a silvery sheen; belly, throat, and gill-membranes black. 

Bay of Bengal, 128 fathoms. 
The largest specimen, an adult female, is 9 inches long. 
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B ~ ~ o a r a c p ~ o s ,  Thompson. 

4. Bregmaeeros MacClellandii, Thomps. 
A fine specimen from the Bay of Bengal in 128 fathoms. 
The small and immature specimens dredged in previous ymrs a t  

and near this depth, probably belong to this species. 

Family, Ophidiidae. 
NEOBYTEITES, Goode and Bean. 

5. Nmbjthiteo steatiticue, n. sp., P1. IX Fig 3. 
B. 8. D. circ. 85. A circ. 65. C. 8. P. circ. 22. V. 2. 
The large heavy head is in length about one-fourth of the total, 

caudal included, and is armed with a large opercnlar spine. The 
enout, which is bluntly pointed and overhangs the mouth, ie in length 
equal to the diameter of the eye, or between a fifth and a sixth the 
length of the head. The eyes are large and prominent, without any 
orbital fold: they are a little over a diameter apart. The nostrils 
are large, the anterior being a small tube near the tip of the snout, the 
posterior being a large foramen a t  the angle of the eye. 

The mouth ie large, the maxillary extending far behind the posh- 
rior border of the  orbit, and being nearly half of the head in  length. 

Teeth viliform, in narrow bands in the jaws, vomer, and palatines. 
aill-cleft very wide, the gill-membranes being separate through- 

out. Four gills, with broad laminee and closeset gill-rakers, which - 
long in the middle of the first arch. 

Each psendobmch consists of two pinnules only. The head, body, 
and base of the dorsal and pedorel fins are covered with small, 
moderately adherent scales, of which there are abont nine rows be- 
tween the fimt dorsal ray and the lateral line, and about twenty-one 
I.OW6 between the lateral line and the vent. The vertical fins have long 
delicate rays, which w e  completely investud in looae akin : the dorsal 
begins well in advance of the base of the pectoral, and the anal on a 
level with the tip of the latter, both being confluent with the caudal a t  
its base. 

Pectorals with large fleshy scaly base: the ventrals arise on the 
pectoral symphysia, and consist of two long filaments fused together in 
their basal half. 

Stomach siphonsl; intestine much coiled; a b u t  eight or nine 
minute rudimentary pyloric caecrt encircle the pylorns. 

Colonr in spirit, creamy yellow clouded and marbled with shades 
of light brown which forms four ill-defined cross-bands, all of them 
involving the dorsal fin : a large oval ocellus, formed of a black centre 
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in a broad creamy white ring, on the dorsal fin between the 20th and 
30th rays or a little beyond : anal jet black with a milk-white border. 

Length of type 5'25 inches. 
Bay of Bengal, 128 fathoms. 

PHYSOSTOMI. 

Family, Scopelib. 
ODONTOSTOYUS, COCCO. 

6. Odontostmnue atratus, n. sp., P1. IX Fig. 4. 
The extreme length of the square, high, compressed hoad ie a little 

more, and the greatest height of the compressed tapering body is a 
little less, than one-fourth of the total, caudal included. 

The snout has the form of a pointd wart beyond which the upper 
jaw projects, the lower jaw again projecting beyond the upper. 

The eyes, which are situated abont a diameter apart, near the top 
of the head, have their mnjor diameter obliquely vertical, and are cap& 
ble of such strong rotation inwards ae to bring the visual axis obliquely 
upwards, the orbit being walled in laterally by a stout but transparerlt 
fold of skin in its lower half. 

The cleft of the month extends almost to the posterior edge of the  
operculum: the premaxillm are armed with a series of close uniform 
serrntions for the most part pointing forwarde, the vomer bears on each 
aide a sabre-shaped depressible fang nearly half 8s long as the head, 
the palatines have each an exactly similar fang succeeded b y e  row of 
close serrations, and the mandible has on each side a distant series of 
similar fangs of unequal size, the largest of them however being hardly 
half the length of those on the vomer and palatines. 

Gill-cleft extremely wide and high : four gills with wide lami- 
snd gill-rakers inconspicuous or absent : pseudobranchim large. 

Body covered with a glandular scaleless skin in which the lateral 
line appears in spirit as a white streak. Rows of white dots (luminons 
o w n 8  ?) exist along the free border of the preoperculum and the inner 
border of the broad boat-shaped mandible. 

The dorsal fin lies altogether within the anterior hslf of the body : 
the ar~al begins abont half a head length behind the vertical through 
the last dorsal ray, and extends fo the rudimentary basal rays of t h e  
forked caudal. The large pectorals arise close to the ventral profile, 
almost i n  the same plane with the ventmls, the bases of which they 
fonoh when laid back. The ventmls arise under the middle of t h e  
dorsal. 

Colonr in spirit, jet black. 
Length 3.5 inches. 
Bay of Bengal, 573 fathome. 
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Family Muraenidae. 
CONGROMUBBNA, Kaup. 

7. Congromurarna squuliceps, n. sp., allied to 0. megautoma. Gthr. 
and 0. bngicauda, Alcook. 

Head abont an eye-length longer than the trunk, which is not q n i b  
one-fonrlh the length of the tail. The snont, which projects far beyond 
the month, is a little more than one-fifth the head in length. The 
major diameter of the very elliptical eye is not qnite two-thirds of the 
length of the snont. The anterior nostril is a short wide tube situated 
on the lip near the end of the enout, the posterior is a wide foramen 
situated in advance of and above the angle of tho eye. The month-cleft 
is wide, extending almost to the vertical through the poeterior border 
of the orbit, and the lips are greatly developed: the minute teeth are in 
bands in the jaws, and in a broad rasp-like patoh outaide the month in 
the premaxillary ; there are a few teeth on the vomer qnite anteriorly. 
Gill-openinge comparatively wide, separate. No ecalee : la tedl  line 
with small pores. Pectornls narrow, half an eye-length longor than the 
wont. Vertical fins confluent, the doreal beginning nearly an eye- 
length in advance of the gill-opening. 

Colour in epirit, grey, tlie vertical fins in their after half to two- 
thirds with a black odge, which in the anal tends to involve the whole 
fin. A very large air-bladder extending half a head-length beyond the 
vent. Visceral peritonenm eilvery. A sexually mature male 25 inch- 
long from the Bay of Bengal, 128 fathoms. 

8. Congromurama nasica, n. sp. Allied to the preceding gronp. 
Head depressed, an eye-length longer than the trunk, which is much 

more than a-fourth the length of the tail (1 : about 3'4). 
The snont, which projects beyond the month, is a fonrth the length 

of the head and nearly twice the major diameter of the eye. The nos- 
trils are aa in the preceding epecies. 

The month cleft extends almost to the vertical through the poete- 
rior border of the orbit. The teeth are in two bande in each jaw, an 
inner band of minnte teeth, and an outer broader bend of larger teeth : 
t h e  premaxillary teeth are in bands outside of the closed month, and the  
vomerine teeth are in  a eingle row along the anterior fourth of the bone. 

Gill-openings comparatively widie, separate. No soalee : lateral line 
with minute poree. Pectorale narrow, equal to the snout in length. 
Vertical fins confinent, the dorsal beginning over the gill-opening. 

Colour in spirit gray, the vei4ical fins in their after third to fourth 
with a much narrower black edge. Viecelal peritoneum blwk. 
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Two nearly matnre females 10 inches long, and two young from 
the Bay of Bengal, 128 fathoms. The differences between this species 
and the preceding are too numerous to support the opinion that they 
ore only different sexea of the same species. 

At  the same station a specimen of (9.) Dysonlmu bucqhalus wae 
dredged. 

On some Indian Species of Canarium.-By GEORGE KING, M. B., LL. D., 
F.R.S., C.I.E. Superintendmat of the Royal Botanic Qarden, Calcutta. 

With Plates X, XI, XII, and XIII. 

[Bead- December 6th] 

In  Sir Joseph Hooker's Flora of British India eighteen specias of 
Camriurn are described. Of these, twelve are Indo-Malayan, two have 
hitherto been collected only in the Andaman Islands, and two are 
confined to Ceylon. The remaining two, viz., 0. etrirlum, Roxb., and 
C.  bengalense, Roxb. are natives of British India proper, and were both 
originally publi~hed by Roxbnrgh in his Flora Indica. 0. stricturn is 
native of Southern India, and was originally described from specimens 
received by Roxburgh from the Forests of the Tinnivelli district in the  
extreme South of the Peninsula. It has since been collected in the  
Anamalli and Bababudin Hills, in the Concan, and in other parts of the  
Forests of the Western Ghats. 0. bengaknse, on the other hand, i s  
known only from Sylhet and Assam. The distribution of the two 
species is therefore very different. 811 the species of Cmn 'um known 
to me are large trees with tall clear stems. bearing branches, (and con- 
sequently flower and fruit), only a t  their apices. Botanical specimens 
are therefore not easily obtained, and the various species sre poorly 
represented in most wllections, and are therefore but imperfeotly under- 
stood by Botanists. The species indigenous to British India, proper do 
not in these respecte form any exception ; for, in spite of the exisbnce 
for the last five and twenty yeam of a large and well-orgonised Forest 
Department, we do not appear fo know more to-day about them then 
we did when Roxbnrgh ol-iginally described two of them eighty yeam 
w. With the view of directing the attention of forest officers to their 
study, I venture to submit to the Society descriptions of the two already 
recognised Indian species, a description of what apperrrs to me to be a 
new species from Sikkim, and some notes on specimens which appear 
to belong to two species hitherto uoreoognised and nndescribed. 
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CAJ!TBRIUM, Linn. 

Tall resiniferons trees. Leaves alternate, unequally pinnate, stipulate 
or exstipnlate. Flowem bracteate, in panicles or racemes, dimorphous, 
thoee with fertile stamens and rudimentary ovaries being smaller but 
in larger inflorescences, those with fertile ovaries and rudimentary 
stamens being larger but in smaller inflorescences. Calyx campanulate, 
with 3 valvate lobes or teeth. Petale 3, imbricate, longer than the 
calyx. Stamens 6, the filaments united in their lower part to form a 
tube. Ooary 3-celled, ovules 2 in each cell. Style cylindrio, or stigma 
snbsessile and capitate. Drupe ellipsoid, more or less distinctly tl-igo- 
nona, with a l ace l l ed ,  13-seeded, stone ; cotyledons often partite.' 

1. C. BENOALENSE, ItOxb. Hort. Beng. 49: F1. Ind. III., 136. 
Yopng branches glabrons. Leavea 1 to 2 feet long (in young trees 
coneiderably more) ; l d e t s  11 to 21, oblong-lanceolate to ovate-oblong, 
entire, acute, or very shortly acuminate, the base rounded or slightly 
narrowed ; both surfaces glabrons ; the main nerves 10 to 20 pairs, sub- 
horizontal, curving a t  their tips, dintinct on the lower surface when dry; 
length 3 to 7 in., breadth 1.25 to 2.5 in. ; stipulea subulate, pubescent, 
deciduons. Ineescence glabrous aa to the rachises, the pedicels of the 
flowere pubernlous ; the male flowere in racemose panicles, the lateral 
branches of which are pedunculate few-flowered rather lax cymules. 
CaZyx abont one-third of the length of the corolla, campanulate, ita 
month with 3 shallow b d  teeth. Petals coriaceous. oblong, concave, 
glabrons. Stuminal-tube abont the same length as the free part of the 
filaments and anthem ; free part of filament slightly shorter than the 
narrowly ovate anthers. Dbe none ; rudimentary ovary depressed, 
deeply lobed, hispid a t  the apex. Femutefiwar (fide Roxbnrgh) like 
the male ; the ovary ovoid, tapering gradually into the style, the stigma 
3-cleft. Ripe drupe oblong ; the style sub-persistent, tapering to each 
end, smooth, 1.5 to 1.75 in. long and -7 to '8 in. in diam. Hook. 61. F1. 
Br. Ind. I, 534; Engler in DO. Monog. Phan. IV, 118. 

Assam and Sylhet; Griffith No. 1144. (Kew Distrib.), Simons, 
S. E. Peal, Mann. 

A tall tree like 0. stricturn but, unlike that species, a l m o ~ t  
entirely glabrous, and having leaves with smaller and more numer- 
ous leaflets. According to Mr. S. E. Peal, who has resided and observ- 
ed in Assam for five and twenty years, its vernacular name in the 
Sibsagar district of that province is Neribi. From wounds in the 

There ia no trne dim in any of 'the apeoiea here deeoribed. What aome 
writers refer to au a diso ia morely the tube formed by the anion of the dilated 
lower part of the filaments. 

J. 11. 24 
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b ~ r k  a clear amber-like rezin exudes which is used for a variety of 
purposes, but chiefly to be bnrnt aa incense. 

Plate X, C. bengabnse, Roxb.-1. Two leaflets. 2. inflorescence. 
3. ripe fruit;  of natural size. 4. calyx. 5, 6, 7. petals. 8. staminal 
column. 9. rudimentary ovary; enlarged. 10. two stamens; much 
en hrged. 

2. C. RTRICTUM, Roxb. Hort. Beng. 49: Fl. Ind. 111, 138. Young 
branches mfous-tomentose. Leaves 1 to la feet long (in yonng trees 
up to even 4 feet) ; leaflets 7 to 9, ovate to elliptic, minutely serrate or 
crennlate when young, entire or sub-entire when adult, shortly acnmi- 
nate, the base rounded or slightly cordate and sometimes sub-oblique ; 
when yonng tomentose on both surfaces ; when adult the upper surface 
glabrons and shining, the lower more or leas tornenhe with the 11 to 16 
pairs of spreading rather straight main nerves bold and prominent 
and the intermediate nerves distinct and parallel; length 3 to 6 in., 
breadth 1.5 to 2.5 in., petiolule .25 or -3 in., that of the terminal leafiet 
two or three times aa long. Inflorescence more or less deciduously 
rusty-tomentose, that of the staminiferous flowers a narrow racemose 
panicle 6 to 9 in. long, its lateral bmnches being shortly pednncled 
few-flowered cymes. Male flowers -35 in. long. Calya tubular, with 
3 shallow, broad, sub-acute teeth. Petals coriaceons, oblong, concave 
and pubescent outside in the upper two-thirds, glabrous inside. BtaminaZ 
tube equal in length to  the free part of the filaments and the anthers ; 
free part of the filaments dilated  toward^ the base, half as long as the 
ovate apiculate anthers. Disc none. Rudimentary ovary short, depressed, 
lobed, hispid. WmaL JEowere - 5  in. long, in few-flowered racemes 4 or 
5 inches long. Ualya wider than in the male. Stamina1 tube also sa 
in  the male, but shorter and the anthers with little or no pollen. Ova7 
ovoid-cylindric, tapering illto the short thick style ; stigma wnical. Ripe 
drupe ellipsoid, tapering more to the apex than to the base, slightly 
trigonous, glabrons, 1.5 in. long, and .75 in diam. Wight and Arnot 
Prodrom., 175 : Dalz. and Gibs. F1. Bombay, 58 : Beddome F1. Sylvat. 
I, t.. 128; Hooker F1. Br. Ind. I, 534 ; Engler in DC. Monog. Phan. 
IV, 118. Pinzela stricta, Blnme Mns. Bot. Lugd. Bat. I, 226. 

Peninsular India, in the moist Forests of the Western Ghats np to 
elevations of 4,000 to 4,500 feet. 

A very tall tree, the yonng leaves of e beautiful red wlour, those 
of yonng trees or of young shoots of old trees being much larger than 
the measurwmenta given above. According to Col. Beddome, the flowers 
have occasionslly 4  petal^ and 8 stamens. The tree is known to Euro- 
peans in Southern India (Beddome F1. Sylv., 128) aa "black 
dammar." 'Its Tamil name, says the same authority, is K a ~ a p u  Kungi- 
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Ziam ; but i t  is also known as Googal and Dhup, two words which in the 
Eastern Eimalaya are conjoined as the name of the species which I 
below name 0. a'kkimensiu. In S. Canara 0. strioturn is known as 
Jfanda Dhup. The rezin, which is obtained by the barbarous and 
destructive method of cutting gashes in the lower part of the stem and 
then setting i t  on fire, is an article of trade in Southern India. I t  is 
used in the manufacture of bottling-wax, varnishes, &c., and is known 
by a variety of names of which the commonest are Dhup, Qoogal, and 
Black danamar. 

Plate XI, Canardma strictum, Roxb.-1 and 2. leaflete. 3. inflore- 
scence of male flowers. 4. inflorescence of female flowers. 14. drupe ; 
of natural h e .  5. calyx of male flower. 6. the three petals of the 
=me. 7. side view of a petal. 8. stamina1 tube laid opon. 12 and 
13, pi~ t i l s  ; enlarged, 10 and 11. front and back view of stamens ; much 
ealarged. 

3. C. BIWIYENBE, King, n. sp. Young branches very thick and 
(like the petiolee, petiolulea, and under surfaces of leaves) demely rsky-  
tomentose. Leawee 15 to 13 inches long ; leaflets ovate or elliptic to 
oblong, minutely crenate-serrate, shortly acnminate, the base rounded 
or emarginete, slightly oblique ; upper surface (when adult) glabrous, 
shining; the lower softly tomentose, the 13 to 20 pairs of spreading, 
rather straight main nerves bold and prominent ; length 4 to 7.5 in., 
breadth 2 to 3.5 in., petiole .I to '25 in. Male in$oreucence a racemose 
panicle 9 to 15 in. long, the lateral branches being shortly-stalked few- 
flowered qmea.  Flowem .3 in. long. 0aty.u tornentose outside, glabrous 
inside, campanulate, cut for one-third of its length into 3 broad, obtnse 
beeth. Petals twice as long as the calyx, oblong, obovate, ooriaceous, 
concave and pubescent externally in the upper two-thirds, glabrous within. 
8tamincrl tube about half aa long as the free part of the filamenta and 
anthem, pubemlous inside ; free part of the filament nearly as long aa the 
linear-ovate anther. Rudimentay ovary depressed, hirsute, lobed. Dim 
none. Female$owers unknown. Ripe drupe narrowly cylind~ic, ellipsoid, 
slightly obovoid, glabrous, sub-trigonom, 1.75 in. long and -7 in. in diam. 
0. bengaleme, (not of Roxb.) Gamble List of Trees of Darjeeling 
District, 15. 

Sikkim, in tropical valleys a t  elevations of from 1,000 to 3,000 feet. 
This is named Boogal Dhup by the Nepalese, and Nar-ok-pa by the 

Lepchas. I t  is a very tall tree, and mas once very common on the 
lower hill-forests ; but now, alas ! it is rare. According to Mr. Gamble 
(1. c. 15) the wood is white, open-grained and soft, with large medullary 
rays, and has a low specific gravity. I t  yields a rezin which is burnt as 
incense by the Lepchas This much reeembles the Sonthern Indian 0. 
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stricturn, Roxb., but diffem in having broader leefleta more tomentose 
beneath, a narrower drupe, and ahortar branchlets. 

i 
I 

Plate XII. Canarium kkkimsnse, King. 1. Leaflet. 2. infloremnce 
of male flowers. 3. r i p  drnpe; of natural size. 4. calyx. 5,6, & 7. petals, 8. 
staminal tnbe. 9. rudimentary ovary; enlarged. 10. stamens ; much edurged. 

Besides the foregoing species, of which pretty full materials exist 
in the Calcutta Herbarium, there are imperfect materials of another 
species from Assam, & :- 

9.  REzrNIPERuar, Brace MSS. in Herb. Calc. A l a v e  tree 6 or 8 
feet in girth, with leaflets resembling those of 0. sikki7nense in shape 
and size, but having their under surfaces covered with mnch less and 
mnch minuter tomentnm, and with the rachises on which they are 
inserted almost glabrous. The mab inflorescence is a panicle of cymes 
12 to 16 in. long, the female infloredcence being racemose and only half 
as long, and both being rufous-pubernlous. Drupe ovoid, 1.5 in. long, 
and nearly 1 in. in diem. when ripe, glabrons. Male and female flowers 
unknown. Assam and Khasia Hills, G. Mann. 

This is the Dhoona, or Dhw, tree of Assam, and is a species apparent- 
ly well enough known by its vernacular name and probably common in 
that province. It yields a rezin which is used to make torches. Fruiting 
specimsns of it were collected by Mr. Gustav Mann a t  Nangpoo and 
a t  other places in the Khasirr Hills. Male inflorescences with a few 
wol-m-eaten flowers accompany other epecimene sent to the Calcntta 
herbarium by the same indefatigable collector. Leaf-specimens collect- 
ed a t  Jota Bhor (near Jorhat) in the year l a 5  by Mr. Maaters, (a 
collector sent from the Qarden,) also exist in the Calcntta Herbarium. 
Bnt perfect specimens of flowers of both kinds are etill wanting. Will 
no Forest officer now collect them 3 

Plate XIII. C. reziniferuna, Braoe. 1. Leaflet. 2 idoresoence of 
male flowers. 3. ripe frnit; of natural &e. 4. calyx.' 5,6, & 7. petals. 8. 
staminal tube. 9. rudimentary ovary ; ekrged.  10. two anthem; mu& 
enlarged. 

There also exist in the Calcntta Herbarium specimens in frnit of 
a species from Arakan with glabrous oblong leaflets 6 or 7 inches long 
and about 3 inches broad, with minutely serrate edges, acuminate apices 
and broad emarginate bases, and drupes like those of 0. strioturn, Roxb. 
The nearest allies of this are apparently (1) 0. b e n g a h e ,  whioh has 
however smaller leaflets andmnch narrower drnpes ; and (2) 0. euphylhm, 
Knrz, a species of which tho drnpe is as yet nnknown. 
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Xaten'als for a Plm of the Malayan Peninsula-By GEORGE Kwo, M. B., 
LL. D., F.B.S., C.I.E., Swperintendent of the Royal Botanic Garden, 
Caht ta .  

No. 6. 

ORDER XX. LINE&. 

Herbs or shrubs. Leaves usually alternate, simple, entire, rarely 
crenate-serrate ; stipules lateral or intrapetiolr or 0. InfEmeucence 
varions. li'loweru regular, bisexual. Bepals 5, rarely 4, free or con- 
nate below, imbricate. Petale as many, hypogynous or slightly perigy- 
none, nenally fngacious, often contorted. Btalnens 6 5 ,  with ae many 
interposed staminodes, or 8-10, (rarely more) filaments united at the 
bmw into a hypogynous or slightly perigynous ring, filiform; anthers 
versatile, 2-celled. Qlande 5, entire or 2-lobed, usually adnate to the 
stamina1 ring, or obsolete. Ovay entire, 3-5 celled; styles 3-5, free 
or more or less connate, stigmaa terminal; ovules 1 or 2, inserted in 
the inner angle of the cells, anatropons, pendulous. Fruit usually 
splitting into 3-5 cocci, rarely a dmpe. Bee& 1-2 in eaoh 0011, testa 
sometimes winged, albumen fleshy or 0 ; embryo nearly as long as the 
seed, straight, ' rarely incnrved, cotyledons broad, radicle superior.- 
DISTRIB. All regions ; genera 14, species about 145. 

Petale contorted, fngaceous; perfect stamens 
2 or 3 times as many as the petals. Fruit 
dmpaceons. Scandent herbs with hooked 

... lateral branchleta ... ... 1 Roueheria. 
Petala imbricate, with scales on their inner 

faces, nltimately deciduous ; perfect stamens 
twice as many aa the petals. Fruit dmpa- 
oeons. Shrubs or trees ... ... 2 Eythroxylon. 

Petals contorted, persistent ; stamens 2 to 4 
timea aa many aa the petale. Frnit capsular, 
eepticidal ,.. ... ... 3 bath. 

1. R~UCHERIA, Planoh. 

Erect or climbing trees or shrubs with revolnte woody tendrib. 
Leaves quite entire or glandular-serrate, coriacaons, penpinerved ; stipnles 
minute, oaducons. E20clrers axillary, yellow, subsesaile, or in excea. 
sively ehort fascicled spikes; pedioels bradeolate. Bepals 5. Petale 
5, hypogynous, contorted, fugacions. Stamene 10, all fertile, filaments 
connate into a short tube below. Gkznds obsolete. Ovay 3-$-celled, 
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styles 3-5, filiform, stigmas cuneate, 2-lobed ; ovnlee 2, collateral. Ihup I 

scarcely fleshy, subglobose ; stone 3-6-angled, bony, cells 1-2-seeded. 
See& compressed, pendulous ; albumen rather fleshy, embryo with 
foliaceous cotyledons and an elongate radicle.-Drs~a~~. 3 or 4 species, 
one or more Malayan and 2 from Gniana. 

I. ROUCBERIA GRIFFITBIANA, Planch. in Hook. Jonrn. Bot. VI, 243 : 
VII, 527. A glabrous climbing shrub with hooked lateral branchlets. 
Leaves alternate, lanceolate, oblanceolate or elliptic-ltanceolate, rather 
bluntly caudate-acuminate, obscurely crenate-serrate, the base cuneate ; 
main nerves faint, 6 to 8 pairs, curving ; length 3 to 5 in., breadth 1.2 
to 1.6 in. ; petiole -35 to '5 in., slender. Flowera '35 in. in diam., in dense 
shortly-pedicelled clusters of 7 or 8. Petals narrowly oblong, obtuse, 
very fngaceous, thin. U r u p  ovoid, -25 in. long, the pulp thin. Hook. 
61. F1. Br. Ind. I, 414. 

I n  all the provinces except the Andamans and Nicobm. Drsrrrr~. 
Sumatra, Borneo. 

Shrubs or small trees, usually quite glabrous. Leu& alternate, 
entire, often subditichous ; stipules intrapetiolar, often imbricating on 
short arrested leafless branches. Floweru axillary, small, white or pink, 
solitary or fascicled, pednncles bracteolate. Sepals 5, rarely 6, free o r  
connate. Petals 5, hypopynous, deciduous, with an erect dotlble l i p l a  
on the inner face, imbricate. Btanwns 10, rarely 12, filaments united 
into a glandular or eglandular tnbe. Ovary 3- rarely 4-celled ; stylea 
3, rarely 4, free or connate, stigmas capitate ; ovules, 1, rarely 2 i n  each 
cell. Dr~rpe 1-celled, ]-seeded. Seed with a thin testa, albumen variable 
in quantity or 0 ; embryo straight, cotyledons plano-convex, radicle 
short.--Drsm~~. Species about 50, mostly American, and tropical. 

1. ERYTHROXYLON BURMANICUM Cf*. Notul. IV, 468 : Ic. PI. Lleiat. 
t. 581, f. 3. A glabrous tree 20 to 30 feet high. Leauecr elliptic o r  
&ovate-elliptic, obtuse or slightly emarginate, the base cuneate ; upper 
surface shining, the lower glancons, both with open reticulations ; 
the main nerves about 8 paire, not more prominent than the secondary ; 
length 1.75 to 2.5 in., breadth '75 to 1.25 in, petiole -2 .3 in. B'bu~w 
in clusters of 2 to 4, their pedicel8 abont '25 in. long. h i t  cylindric- 
chvate, shining, -5 in. long; the calyx and stamina1 tnbe sub-persistent. 
Hook. fil. F1. Br. Ind. I, 415; Knre For. FI. Burma I, 171. E. sum- 
tranr'm, Miq. F1. Ind. Bat. Suppl. 572. E. retuaum, Bauer ex Teysm. 
and Binn. in Tijdisch Nat. Ver. Ked. Ind. XXVIII, 71. f i w  ou-to, 
Wall. C R ~ .  4534. 

I w l l  the provinces. DI~TRIB. Burma, Sumatra. 
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3. IXONANTHE~, Jack. 

Glabrous trees, often turning black in drying. Leaves alternate, 
entire or crenate-serrate, reticulate ; stipules minute or 0. Flowers 
small, in axillary cymose dichotomous peduncled panicles. Bepale 5-6, 
shortly connate a t  the base. Petals 5-6, perigynons, contorted, persistent, 
hardened round the fruit. Stamens 10-20, inserted on the outside of 
a perigynons annular or cnpnlar eglandular disk. Ovary free, 5-celled, 
cells perfectly or imperfectly 2-locellate ; style simple, stigma capitate, 
lobed ; ovules LO. Capsule coriaceous or woody, oblong or conic, more or 
less perfectly 10-celled, septicidal, carpels opening inward. Heeds winged 
or crowned with a mitriform aril, albumen fleshy; embryo lateral, 
cotyledons folisceons, radicle superior.--D~s~r~~~. Species 3-4, chiefly 
Malayan. 

Leaves oblong-oblanceolate to obovatsoblong, 
petals -2 in. long. Capsules '7 in. loug, 
imperfectly 10-celled . . . ... 1 I. ieoaandra. 

Leaves elliptic to elliptic-rotund, not obovate ; 
petals -3 in. long. Capsnles 1.35 to 1-75 in. 
long, almost completely 10-celled ... 2 I. reficulata. 

1. IXONANTHES ICO~ANDRA, Jack Mal. Miecel. 11, No. 7 p. 53 : Hook. 
Comp. Bot. Mag. I, 154. A tree 30 to 4d) feet high. Leavea coriaceous, 
oblong-oblanceolate to obovate-oblong, the apex blunt or much rounded ; 
the edgea entire, obscurely serrate or crenate, the base cuneate : main 
nerves spreading, sub-horizontal, faint, about 10 to 12 pairs: length 
2.5 to 5.5 in., breadth I to 2.5 in., petiole '25 to .5 in. Cymes on 
alender peduncles, many-flowered. Flowers ovoid, -2 in. loug, scmely  
opening; petals broadly elliptic : . stamens 12 (usually), the filamente, 
much longer than the petals. Capsule narrowly ovoid, -7 to '8 in. long, 
5-valved, imperfectly 10-celled. 8eecbs 10, on elongated podosperms. 
Book. fil. F1. Br. Ind. I, 416 ; Miq. Fl. Ind. Bat. i., pt. 2, 494. I. 
dodecandra, Griff. Plant. Cantor 12. I. cuneata, Miq. F1. Ind. Bat. 
Suppl. 484 and Hook. fil. F1. Br. Ind. I, 416. I. obovata Hook. 61. F1. Br. 
Ind. I, 417. Qordonia ? pedotncduris, Wall. Cat. 4409. Hyperin'nea 
dentata, Wall. Cat. 4832. Pierotia iucida, Blume Mus. Bot. i. 180. 
Brewstera crenata, Roem. Synops. i. 141. Macharisia h a n d r a ,  Planch. 
MSS. Ixonantha sp. Griff. Notul. iv. 498; Ic. P1. Asiat., t. 589, f. 2. 

In all the provinces except the Nioobars and Andamam; very 
common. 

This is rather a variable plant as to leaves, and to two of the 
forms specific names have been given. I cannot, however, discover any 
tangible dserences in the flowers or h i t ,  so I have treated all the f o ~ m s  
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as belonging to Jack's I. 4coeancE*a. The frnit is enly imperfectly 10- 
celled in this species, the vertical processes from the back walls of the 
cells of the capsule being incomplete. I n  the next species they are 
nearly quite complete, and its capsules are really 10-celled. 

2. IXONANTHES RETICULATA, Jack in Mal. Miscel. 11, No. 7, 52 ; Hook. 
Comp. Bot. Mag. I. 1U. A small tree, occasionally orlly a shrub. Leaars 
coriaceons, not black when dry, elliptic, sometimes elliptic-rotund, the  
apex blunt, the base cuneate ; main nerves 7 or 8 pairs, slightly pro- 
minent when dry, interarching -25 in. from the edge; length 3.5 to 5 
in., breadth 2 to 2.75 in., petiole .6 to '8 in. O p e s  on stout peduncles, 
few-flowered. Flozoers ovoid to ovoid-rotund, scarcely opening, -3 in. 
long, petals broadly elliptic ; stamens about 10, the filamente much 
longer than the petals. Capsula 1.35 to 1.75 in, long, 5-valved, 10- 
celled. Hook. fil. F1. Br. Ind. I, 417; Griffith Plant. Cantor, 11. 
Hypericinsa macrocarpa, Wall. Cat. 4833. Gordonia decandra, ILoxb. 
F1. Ind. ii., 573; Wall. Cat. 4408. 

In all the provinces except the Nicobar and Andaman Islands. 
DISTRIB. Sumatra. 

In  this species the 5 cells of the fruit are converted into 10 by 
a dissepiment springing from the wall of each valve. I have never seen 
the seeds, all the capsules I have met with being empty. 

ORDER XXI. MALPIGHIACEA. 

Treea or ehmbs, often climbing. Leavee (in the Indian genera) 
opposite, quite entire; stipnles small or 0. Infzorasceffce axillary or 
terminal ; pedicel0 articulate, usually Bbrauteolate. 3 ' b w e r u  middling- 
sized or small, white or yellow, more m l y  red, yellow, or blue, herma- 
phrodite, regular or irregular. O d p  naually 5-partite; eegmente im- 
bricate or valvate, 1 or more (never all) fnrniehed with a large gland, 
rarely eglanduler (Aqkhpterys). Petals 5, clewed or not, often fim- 
briate, imbricate. Disc obsoure. Btamene 10, hypogynons or subperi- 
gynons, equal, or 1 or more much larger than the others, 6lamenta free 
or connate below, anthers 2-lobed. Ovay 3-celled; styles 1-3, rarely 
4, straight or circinate, stigmaa capitate or pnnctiform or lateral ; ovulea 
solitary in each cell, micropyle euperior, raphe ventml. EFuit (in a l l  
the Asiatic genera except Bruchybphon) of one or more winged Bsmarae. 
Geed exalbuminons ; embryo straight or curved, radicle superior.- 
DIBTRIB. A n  order, largely represented in America, but s w t i l y  in  h i s  ; 
genera about 50, species about 620. 

Stylea 1 rarely 2 ;  calyx glandular. 
Fruit of 3, united, many-winged samaras ... 1. Tr'ristelluteia. 
Fruit usually of' a single 3-winged samara ... 2. Hiptage. 
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Styles 3 m l y  4 ; calyx eglandular. 
Samaraa with large membranous reticulate ... ... wings ... ... 3. Aspidopta!ys. 
Fruit of 2 or 3 turgid almost wingless cocci 4. Brwhylophon. 

1. TRISTELLATE~A, Thouare. 

Woody climbers. Leam opposite or whorled ; petiole 1-2-glrtndu- 
lar a t  the apex ; stipules minute. Flotrrers yellow, in terminal or lateral 
racemes. Ualya 5-partite, eglandular, or with minute glands. Pefalr 
5, clawed. Btamenr 10, all perfect; filaments rigid, truncate and 
articulate a t  the top, anthem acute. Ovary 3-lobed ; styles 1-2, slender, 
one or more reduced to small papillse. Ripe carpels 3, each with about 
3 or more wings, the whole forming a stellate fruit. Seed obovoid, 
testa membranons ; cotyledons fleshy, hooked.-DIBTEIB. About 8 
species, natives of tropical Africa, Asia, and Australasia. 

1. TRISTELLATEIA AUBTBALASICA, A. Rich. Serb. Astral. 38 f. 15. Gla- 
brous ; Z.eauea elliptic, ovate, or oblong, aoute, the base onneate or rounded ; 
main nerves 4 or 5 paire, forming wide arches far from the margin, faint ; 
length 1-15 to3.5 in., breadth -75 to 1.25 in., petiole -25 to .35 in., eglandu- 
lar or with only one gland. Racernee 2 to 6 in. long, few-flowered, terminal. 
Flozoers 1 in. in diam., their pedicels opposite, minutely 2-bracteolate 
towards the base. Petals ovate. Fruit '6 in. in diam., its wing linertr- 
oblong, coriacione, recurved or spreading. Hook. fil. F1. Br. Ind. I, 418 ; 
Benth. Flor. Austral. I. 286. Platynema laurifoliunz, W. & A. in Edin. 
New Phil. Journ. 1833, 179 ; Prodr. 107. 

Singapore ; Wight, Kure, Anderaon. Pangkore, Scorteohini. Pahang, 
Ridley. Dls~lz~~.-Malayan Arohipelago, Australasia. 

Climbing or suberect shrubs. Leuvea opposite, quite entire, coria- 
ceons, eglandular, or with a row of remote intramarginnl glands be- 
neath ; stipules 0. Racentse terminal or axillary, simple or compound ; 
peduncles erect, bracteate, jointed to the 2-bracteolrtte pedicels. Calyx 
5-partite3 glands adnate to the pedicel, large. Petals 5, clawed, un- 
equal, white, the odd one discolonred. Btamclne 10, all fertile, declinate, 
one much larger than the others ; filaments connate at  the base. Ovamj 
with 3 appendiculate lobes ; styles 1 or 2 bearing stigmas, the others 
rudimentary, all circinate. Fruit winged. Beed sub-globose, the 
cotyledom unequal, thick. DISTRIB : four tropical Asiatic species. 

Main nerves of leaves about 4 pairs, inflores- 
cence tomentose or sericeous, flowerlr .35 to ... .5 in. in diam ... ... 1. H. sericaa. 

J. 11. 25 
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Main nerves of leaves 4 to 6 pairs, inflorescence 
adpressed-pubescent ; flowers -75 to 1 in., in 
diam. ... . . . ... ... 2. H. madubbta. 

1. HIPTAOE SERICEA, Hook. fil. m. Br. Ind. 1, 419. A woody climber, 
the branches and inflorescence more or less covered with soft brown, 
villous pubescence ; lateral branchleta slender, short. Leaoes elliptic- 
ovate or oblong, acuminate, glabrous ; main nerves abuut 4 pairs, aecend- 
ing ; length 2 to 6 in., breadth -9 to 3 in ,  petiole '25 in. Racemes 2 to 
3.5 in. long, axillary and terminal, sometimes much crowded, minutely 
tomentose or SericeouE, many-flowered. h e r 8  -35 to -5 in. in diam., 
pedicels thickened at the apex, -25 to '5  in. long. Petale clawed, the  
odd one mnch lobed, all more or less villou especially externally ; 
central wing of carpel oblanceolate obtnse, with a central ridge near 
its base, 1.5 to 2 in. long, the lateral mnch smaller. H. pawij?om, 
Wight Cat. 358. Obrodendron sericetcm, Wall. Cat. 1814. 

Penang : Wallich, King's colle~tor, No. 1454. Singapore, Ridley. 
Pahang, Ridley No 2386. M a l m ,  Qriffith, Derry. Maingay, (Kew 
Distrib.) No. 272. Perak, King's collector No. &~~.-DIBTEIB. Burrnab. 1 I 

Gtallatly, No. 890. 
This is a very variable plant aa to leaves, some of the forms having 

narrowly oblong, while others have broadly elliptic leavee ; the newation 
is, however, alike in all. As regards vestitnre there is also variation, I 

the inflorescence being in some villow, in others minutely tomentose or 
pubescent. Thb must come very near, if it be not actually identical 
with, H. javanica, Blume. The Burmese form of thia species haa not only 
mmowly oblong leaves, but racemes 6 inches long and more slender 
than in Malayan specimens. 1 propose to name i t  YU. longe-racemom. 

2. HIPTAOE MADABLOTA, &rx%n.  F m d .  11, 169, t. 116. A glabrous 
woody climber, the young parts and inflorescence hoary or adpreeaed- 
tomentose, the branches stout. Leaves coriaceoue, ovate-lanceolate, oblong i 
or ovate-oblong, acnte or shortly acuminate, the base rounded or cuneate, 
both surfaces glabrous : main nerves 4 to 6 pairs, oblique, slightly pro- 
minent beneath ; length 4.5 to 6 in., breadth 1.5 to 3 in., petiole -25 to 
-4 in. &mmzecr 1 to 6 in. long, axillary, sometimes leafy, adpremed- 
pubescent. Flowers '75 to 1 in. in diam., fragrant. Hepals obtnse, less 
t h m  half ss long as the petals. Petab fimbriate, the odd one dashed 
with yellow. Fruit with three coricrceons spreading wings, the middle 
one oblanceolate, obtnse, 1 to 2 in. long, the 2 lateral linear and half as 
large. Hook. 61. F1. Br. Ind. I, 418; Kurz For. Flora Burma I, 173 ; 
Jfiq. F1. Ind. Bat. I, Pt. 2, 585 ; DC. Prod. I, 583 ; W. and A. Prod. 107; 
Wight Dl. t. 50. Molina r m o s a ,  Lamk. Did. IV. 227; Cav. Diss. IX. 
t. 263. amtnera racemosa, Roxb. Cor. P1. I. t. 18; Fl. Ind. 11, 868. 
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Baniateria hengalensis, Linn. B. uniap8ula&, Lamk. B. tetraptera, 
Sonnerat Voy. 11, t. 135. Rheede Hort. Mdab. VI, t. 59. 

In all the provinoee. D I ~ T ~ I B .  British India, China, Malayan 
Archipelago. 

3. ASPIDOPTEBYS, A. Jms. 

Shmbe, usually climbing. Leavecr opposite, eglandular, qnite entire ; 
stipules 0. Floroers in simple or compound axillary and terminal pani- 
cles; peduncles bracteate, jointed at the top, pedicela often minutely 
Bbracteolate. FIowere emall, yellow or white. Calyx short, 5-partite, 
eglandular. Petals 5, not clawed, spreading or rellexed, quite entire. 
Stamens 10, all perfect, filaments connate or distinct at the base. Ovary 
3-lobed, lobes flattened at  the back, sides winged ; styles 3, glabrous, 
stigmaa capitate. Pmit of I S  samaras; nucleus sometimes crested 
or winged at the back, and surrounded with a broad oblong or orbicular 
wing. Seedu oblong, subferete; embryo, straight, cotyledons equal, 
radicle short . -Dxs~~~~.  Species about 15; all tropioal Asiatic. 

Leaves ovate or obovate, more or less orbicu- 
lar ; paniclee slender, lax, with short few- 

\ flowered lateral branchee : eamarss ovate, 
n m w e d  and retuee at  the apex .. . Z A. wncavo. 

Leaves ovate or elliptic, narrowed upwards, 
not orbicular ; panicles spreading, the bran- 
ches umbellate, many-flowered : rcsmaraa or- 
bicular ... ... ... . . . 2 A. HeIfm'ana. 

1. ASPIDOPTERYS CONCAVA, A. Jnes. in Archiv. Mns. Hist. Nat. 111, 
fi09. A climber; young shoota rusty-pnbernlous, soon becoming glab- 
m s .  Lecluer ovate-elliptic or elliptic, bluntly and shortly acnminate, 
the base rounded or very slightly narrowed: both surfaces glabrous, 
the lower minutely dotted when young; main nerves 4 to 6 pairs, 
curving, ascending ; length 3 to 4.5 in., breadth 1.5 to 2.3 in., petiole 
-5 to '65 in. Phers  in spreading lateral nmbellate pauiolee. Sa,narw 
orbicular, membranous, pale, reticulate, the veins radiating, the nucleus 
winged, about 1.25 in. in diam ; their pedicels slender, minutely brace 
teolate, often 1'5 in. long. Hook. fil. Fl. Br. Ind. I, 420 ; K u n  For. 
Flora Bnrmah, 1, 175. Hirma concava, Wall. P1. 1L8. Rar. I, 13 ; Cat. 
1061. H. merguens68, Wight. Ill. I, 139. 

Penang ; Curtis No. 138, 798. DIBTEIB. Bnrmah. 
2. ASPIDOPTEBYB HELFERIAXA, Kurz Journ. 88. Soc. Bengal, Pt. 2, 

(1874), 137, 16%; For. Flora Burma, I., 176. A olimber, the young 
shoota tawny-pubescent. Leaves membranous, orbicular-ovate to orbi. 
cnlar-obovate, the apex shortly cuspidate, the base ronnded or olightly 
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cordate, glabrous ; main nerves 4 or 5 pairs, m e d ,  necending ; length 
8 to 5.5 in., breadth 2.5 to 5 in. ; petiole .5 to '66 in., pnberulons or 
glabrescent. Paniclea axillary or terminal, slender, lax, msty-pnbern- 
lous when young, the lateral branches distant, few-flowered ; ovary q n i b  
glabrous, lobes of disc scarcely rugose. Sawbaras ovoid, narrowed 
towards the retuue apex, membranous, pale brown, with many radiating 
nerves, reticulate, glabrous, 1 m. or more in length, nucleus with 
oblong wing. Hiraea indim (?) Wall. Cat 1057. 

Andaman Islands. DISTRIB. Bnrmah. 
The type of this  specie^ is  one of tbe things included under Wall. 

Cat. 1057, with which the Andaman specimens in the Calcutta Her- 
barium agree very well. Knrz haa however also referred to this species 
oertain Burmese  specimen^, via., Falconer's No. 72 (hom Upper Weingo 
Valley) and Helfer'u No. 923, which, although agreeing with each other, 
hardly agree with the Wallicbiau No. 1057 from Neihnn. By the 
way ! t h i ~  sheet from Neidann is not included in Wallich's lithographed 
and published list. 

4. BRACHYLOPHON, Oliver. 

Glabrous shrubs. Leacea opposite, entire. Inflorescence terminal, 
racemose or corymbose, bracteolate. Fbwers yellow. Oalyz 5-partite, 
eglandular. Petah 5, imbricate in bud. Stamens 10, all perfect, the  
alternate shorter; filaments longer than the anthers, flat, oonjoined a t  the 
base into a short disc : anthem linear, b i k e d ,  opening by 2 apical 
pores. Ovay deeply 3-4-lobed, 3-4-celled ; 8ty2w 3 or 4, elongate, 
slender, divergent: ovules so1ital.y in each cell, pendulous, anahpone. 
Fruit usually 3-, sometimes only 2-lobed; separrrting when ripe Gto 
turgid cocci ; each coccns keeled along the back, and a t  the apex pro- 
duced into a very short wing. Seed unknown. DIBTBIB. Three speciee ; 
all Malayan. 

Rachides of the racemes .5 in. long or less, 
... leaves coriaceous ... ... 1 B. H d e t t i i .  

Rachides of the racemea 2 in. or more in 
length. 

Main nerves of leaves 7 to 8 pairs, oblique 2 B. Ckcrtioii. 
Main nerves of leavea 13 to 15 pairs, sub- 

... horkontal ... ... 3 B. S6lowtechinii. 
1. B t u c a ~ ~ o u a o ~  HULLETTII, King. n. ep. Leaves coriaceone, shining, I 

minutely reticulate, narrowly elliptic, shortly and abruptly scuminate o r  
acute, the base cuneate : main nerves 10 to 12 pairs, rather prominent 
beneath, sub-horizontal, interarching far from the margin ; length 4 to 
7 in., breadth 1'8 to 2.5 in., petiole -1 in. Racenw terminal, the  
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rachis lees than '5 in. long, Qto Sflowered ; pediuela '75 in. long, brac- 
teolate a t  the base. 8qa.k ovate, blunt. 

Y d m  : on mount Ophir, Hullett. 
An imperfectly known plant, eaeily distinguished from both the 

other speciee by its much shorter racemes and more wriaoeous leaves. 
2. BEACWLOPEON CUBTISII, Oliver in Hook. Ic. Planter. t. 1566. 

A shrub 3 to 6 feet high. Leaw membranous, narrowly elliptic to 
ovate-rotund, muminate, the base cuneate; upper s h o e  glabl-one, 
the lower scabernlous ; main nerves 7 or 8 psire, not much mom promi- 
nent than the intermediate, oblique, i n h m h i n g  -15 in. fmm the edge ; 
length 3.5 to 7 in., breadth 2 to 2-25 in., petiole -1 in. Racsmes corym- 
boae, 1 to 2 in. long. F k 8  -75 in. in diam. ; pedimls slender, -8 to 1.2 
in. long, bradeolate at the base. Petals yellow, oblong, obtnse, entire, 
~hortly clewed, '5 in. long. Ripe fruit '35 fo ' 5  in. long, -25 in. bmd.  

Penang : Curtis No. 231. ' 

8. BRACEYLOPHON SCOBTPCHINII, King, n. ep. A shrub 3 to 6 feet 
high. Leaves membranous, oblong-lanoeolate to oblong-elliptic, some- 
times oblong-oblanceolate, tapering from the middle to each end, both 
surfaces glabrous : main nerves 13 to 15 paire, rather faint, sub-horieontal, 
interarching .15 to '2 in. from the edge : length 5 to 11 in., breadth 2 
to 4 in., petiole .15 in. Racemea corymbose, terminal and exillary, 2 
to 3 in. long, many-flowered, the rachi  tubercnlate. Flowm about -6 
in. in diam. ; pedicela slender, '65 to 1 in. long, bracteolate at  the base. 
Oalyz-teeth oblong, obtuse, pubernlons, the edgea ciliolate. Petals ovate, 
obtuse, entire, glabrous, ' 5  in. long. Filamte  flattened, unequal but 
all much longer than the petals. Ovay 3- to 4-lobed, or 3- to awlled : 
styles 3 or 4, as long aa the filaments, spreading, cylindric. h t  nn- 
known. Byssopteris ellipDdca, Scortechini MSS. 

Perak : Swrteohini, Wray, King's wlleabaa. 
I have not seen fruit of thia. In its flowere if doeely reeemblea 

B. Ou*i, Oliver, but ita leaves are larger, more membrenons, aPd have 
more nnmemne nerves than those of B. Oufii. 

ORDEE XXII. GERAXIACE&. 

Herbe, underahrube, or rarely trees; glabrous or more uanally 
pnbeeoent and glandular. Leaw opposite or alfernate, usually 2- 
stipulate. Peduncla usually solitary and axillerg, 1- or more flowered. 
PZowers umbelled, CJrmOt30 or racemose, usually showy, hermaphrodite, 
regular or irregnlar. 8epab 6, rarely 4 or 2, free or united to t h e  
middle, imbricate or rarely valvate, the poetimne sometimee spurred. 
Petab an many as the sepals or fewer by suppreeeion, or 0, hypogynous 
or eubperigynous, varionsly imbricated, rarely contorted. Torue scarcely 
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expanded into a disc, with 5 glands alternating with the petala, or 
without glands, raised in the centre into a beak, rarely flat. S t a m  
~e many as, or double, or treble the sepals, or fewer by suppression; 
filaments filiform or dilated, or connate into a ring; authera 2- 
celled; cells parallel, opening lengthwise. Ovary =-lobed, 3-5-celled, 
rarely 2-lobed, of 3-5-carpels, united with the axis 8s far se the insertion 
of the ovnles, sometimes lengthened into a beak-bearing style or 
styles, which are free or more or lees united ; stigmas capitate, linear 
or lignlate; ovules 1 or 2 or rarely more, horizontal or pendulom or 
aacending. Fruit capsnlar, 3-5-lobed, lobes 1-seeded, often separating 
from the axis, septicidal or locnlicidal, rarely berried. Seeds pendulous 
or horizontal, albnmen 0, or scanty or fleshy ; embryo straight or curved ; 
cotyledons tht, convex or variously folded, foliaceous or thick or 
fleshy ; radicle either short and near the hilum, or longer and inflected, 
or incumbent on the cotyledons.-DISTRIB. Genera 20, with about 
800 species, chiefly inhabiting temperate climates. 4 

OXALIDEE.-Leaves compound, flowers regular. 
Herbaceom. 

Leaves 3-foliolate ... ... 1. Oxalis. 
Lea~es  pinnate . . . ... ... 2. Bwphytum. 

Woody. 
Shrubs or trees, not scandent, fruit pro- 

bably indehiscent . . . ... 3. Connaropc&. 
Scandent shrubs, fruit certainly dehiscent 4. Dapnia. 

B ~ c s ~ ~ ~ r r s ~ . - L e a v e s  simple, flowers irregular. 
Lateral petals connate in pairs, fruit capsnlar. 5. ImpatieM. 
Lateral petals free : fruit drnpaceone ... 6. H y d r w a  

1. OXALIB, Linn. 

Acid herbs, rarely shrubby. Leaveu radical or alternab, stipulate 
or ex-stipulate, compound, usually 3-foliolate. Flowers on axillary, 1- 
or more flowered peduncles, regular. 8epals 5, imbricate. Petah 5, 
hypogynous, contorted. Blands of the disc 0. Stamens 10, free or united 
at the base, all anther-bearing. Ooary 5-lobed, 5-celled; styles 5, 
distinct ; stigma terminal, captitate, 2-fid or laciniate : ovnlea 1 or more 
in each cell. Obpeule with loculicidal dehiscence, valves persistent 
to the axis. && with an outer fleshy coat which bnreta elsstically, 
testa cmstaceons, albumen fleshy, embryo straight-DISTBIB. Species 
about 200, chiefly tropical and temperate S. American and S. African. 

1. OXALIS CoaNIcuLATA Linn. DC. Prod. I, 692. A diffuse, creep 
ing, adpressed-pubesoent herb with long-petioled 3-foliolate, etipnlate 
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leavea; the leaflets obcordate, the stipules adnate to the petiole. 
Floulerssub-umbellate on 2- to many-fid, setaceonsly bracteolate pednncles. 
Sepale obtnse. Petals obcordate, yellow. Fruitiq pedicel often de- 
pressed. CapuZes sub-oylindric, tomenhe, many-seeded. See& trans- 
veraely striate. Hook. 61. F1. Br. Ind. I, 436 ; Miq. F1. Ind. Bat. I, 
pt. x .  p. 135; Boiss. F1. Orient. i., 866 ; Wall. Cat. 4347 ; Roxb. F1. Ind. 
ii. 457; W. & A. Prodr. 142. 0. repenr, Thunb ; Wight Ic. t. 18; 
Blnme Bijdr. 243. 0. *lh, Salisb. ; Roxb. 1.c. 

Perak : by the sides of damp foot-paths near the bases of the hills. 
Penang : on Government Hill, Curtie. 

2. BIOPHYTUM, De Cand. 

Annual, rarely perennial herbs, with simple or branohed stems. 
haves abruptly pinnate, fascicled or almost whorled at the top of the 
stem ; leafleta opposite, obliqne ; petiole swollen at  the base. PedunoZas 
terminal, pedicel6 umbelled. Flowers small, yellow, or white. Sepals 
5, lenceolate, acuminete. Petals 5. Stamens 10; filaments free, 5 outer 
smaller. Styles 5, stigmas notched at  the apex or 2-fid. Oapmle ovoid 
or oblong, or subglobose, splitting looulicidally sometimes to the base 
into 5 spreading valves. Seeds as in O;ta~b.-Drs~sr~. Tropical Asia, 
Africa, and America. Species about 20. 

Leafleta 8 to 20 paire, equal-sided, glabrous, 
their baeos truncate, slightly oblique : flower- 
pedicels usually shorter than the sepals, petals 
yellow ... ... ... ... 1. B. oemitivum. 

Leaflets 18 to 25 pairs, unequal-sided, sparsely 
hispid on upper surface, their bases obliquely 
truncate ; flower-pedicel0 longer than the 
sepals, petals white ... ... . .. 2. B. crdiantuidea. 

1. BIOPHYTUY e~asI.rrvnar, DC. Prod. I, 690. Stem 4 to 10 in. long, 
hipidnlons, erect or decumbent, bearing at  its apex 8 to 20 pinnate 
leaves 1.5 to 6 in. long; ledeta 6 to 15 pairs, the lower pairs oblong, 
the upper pair obovate-oblong, the apices of all obtnse, sometimea 
mucronate, the bases truncate, wbeqnal, glabrous, -25 to -5 in. long. 
Peduncles variable in length, eometimes nearly as long ss the leaves, 
pubernlous, each bearing at  its Rpex a bracteolate umbel of 10 or 12 
flowers ; bracteoles setaceone, as long as the flower pedicels, pedicels 
pubescent, as long as the sepale. Petule yellow. Hook. 61. F1. Br. Ind. 
I, 436 ; Roxb. F1. Ind. 11,457 ; W. and A. Prod. 162; Bot. Reg. XXXI, 
t. 68 ; Wall. Cat. 4343 C. E. 

Malacca: Griffith. Penang, on the coast, Curtis; and probably in 
the other provincee. 
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2. BIOPHYTUM ADIANTOIDLB, Wight ex Hook. fil. F1. Br. Ind. I, 437. 
Stem from 6 to 12 in. high, erect or decumbent, pubescent, bearing 
at  its apex 10 or 12 pinnate leaves 4 to 7 in. long ; ledeta 18 to 25 pairs, 
oblong, obtuse, unequal-sided, the apex mucronate, the baee obliquely 
truncate, sometimes anriculed at  the upper margin, sparsely strigose on 
the upper surface. Pedunch more than half as long ae the leavee, 
pubescent, each bearing a t  its apex a densely brwteolate umbel of 
6 to 12 flowers ; bracteoles short, eetaceous : flower-pedicel8 slender, 
pubernlone, longer than the sepals. Petab white, the olaws yellow. 

Perak : on the banks of the Kamha river, King's collector, No. 931 ; 
on the Plus river, Wray No. 3363. Goping, Swrteohini, No. 1999. 
DIETRIB. Bnrmah. 

3. CONNABOPBIY, Planch. 

Trees or ~hmbe.  Leaves pinnately I-%foliolate ; leafleta coriaceons, 
quite entire, strongly nerved, triplenerved a t  the base, margined, 
Fknuer6 minute, regular, in terminal and axillary panicled cymee. 
B&ab 5, imbricate, connate at the bese. Petab 5, imbricate. Q t o ~ d s  
0. G'tamm 10, filaments united at the base, the alternate shorter. 
Ovary 5-angled, 5-celled ; styles 5, subnlate, more or leas united below, 
stigmas apiculate; ovules 2 in each cell. Fruit fleshy, 5-lobed or 
5-angled with succulent epicarp and fibrous endocerp, 1- or 2-celled 
and 1- or 2-seeded by abortion, indehiscent. DIBTB~B. Five species, all 
Malayan. 

Leavea 3-f oliolata . . . ... ... 1. C. O"rr$thii. 
Leaves I -foliolate. 

Leaves 2 to 3'5 in. long ... ... 2. 0. nronophylla. 
Do. 6 to 12 in. long ... ... 3. 0. w c r p h y ~ .  

1. CONNAROPBIS OBIFFITHII, Planch. in Book. fil. F1. Br. Ind. 4W. 
A small tree; young shoots glabrescent, dark-colonred when dry. 
.LM pinnately trifoliolate, coriaceous, glabrous ; leaflets elliptic-lanceo- 
late, acuminate, the base cuneate; main nerves 4 pirim, ascending: 
length 2 to 3.5 in., breadth '5 to 1 in., petiolule .I5 in. PanicLes termi- 
nal, minutely fermginous-tomentose, 1'5 to 2 in. long. Fruit unknown. 

M a h a a :  Griffith, No. 1667. Maingay (Kew Dietrib.), No. 274. 
2. CONNABOPIIB MONOPHYLU, Planch. Hook. fil. F1. Br. Ind. I., m. 

A shrub or small tree ; young shoote minutely fermginous-pubescent. 
Leaves I-foliolate, wrimous, glabrous, ovate, acuminate, the baae 
rounded or sub-cuneate : main nerves about 6 pairs, faint ; length 
2 to 3.5 in., breadth -8 to 1.5 in. ; petiole -6 to -8 in., thickened and 
pointed towwde the apex. Panicles terminal or lateral, 2 to 4 in. long, 
fernginow-tomeutose ; the branches erect and spike-like ; flowers 
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crowded. h i t  ovoid, glabrons, obtusely 5-angled and furrowed, .3 
in. long. ; endooarp fibrous, saroocarp fleahy. 

Maleaca ; Qriffith No. M7 ; Maingay (Kew Dietrib.) aa 273. Perak, 
Soortechini, King's collector, Wray. 

3. C o s n ~ m ~ s r s  laaaaoPHaLA, King n. sp. A shrub or small 
tree : young branches glabrescent or glabrous. Leaves I-foliolate, 
coriaceons, glabrous, oblong, acute or shortly aonminate, scarcely 
narrowed to the rounded sub-truncate or sub-emarginate base; main 
nerves 8 or 9 pairs, spreading, the reticulations distinct beneath: 
length 6 to 1'2 in., breadth 2.35 to 3.65 in. ; petiole '5 in., jointed above 
the middle. PZoweru in two or three terminal or lateral spikes which 
are eometimea united to form a kind of panicle. Spikes glabx-escent, 
2 or 3 in. long. P k s  crowded. Rui t  ovoid, apicnlate, glabrons, 
about -3 in. long. 

Pemk : King's colledor, Nos. 433, 3134 ; Ridley No. 3087. Pro- 
vince Wellealey ; Curtie No. 474. 

4. DOLPANIA, Korthals. 
Woody climbera. Leaves alternate, simple, coriaceous, entire, the 

petiole jointed abont the middle. Flozot?rs small, regular, sometimes 
unisexual, in alender spike-like racemes which are solitary, or in fae- 
cicles, axillary or from tnbercles on the stem. Sepab 5, connate at  the 
baee, imbricate. Petub 5, hypogynons, imbricate, longer than the sepals. 
Stamens 10, the alternate 5 shorter, all united at the base into a 
shallow tube. Ovary deeply 5-lobed, 5-celled, each cell usually with 
1 (sometimes with 2) pendulone ovule from an axile placenta. Fruit 
clavate, the calyx penistent but not enlarged, deeply 5-lobed, 
the epicarp slightly fleshy, the endocarp fibrous, 5-celled, 5-seeded, 
dehiscing locnlicidally so aa to form a five-rayed fibrous star with 
a seed attnched to the central ridge (p1acenta)of each segment. Drs- 
TRIB. About 4 species ; a11 Malayan. 

1. DAPANIA BCANDENS, Stapf in Hook. Ic. PI., t. 1997. A glabrous 
climber 50 to 100 feet long. Leaven ovate-elliptic, acnminate, the base 
rou~ided ; main nerves 4 or 6 pairs, ascending, faint, length 3 to 5 in., 
breadth 1.25 to 2 in. ; petiolo -25 to '35 in., jointed about the middle. 
Racemes slender, pubernlous, abont 1.5 to 2.5 in. long. Fbwms some 
hermaphrodite and some with stamens only, -1 to -15 in. long, each with 
a minote ovate bmteole at the base of its short pedicel. Ualyabbm 
obtnse, ciliolate. PetaL oblong, ob-lanceolate, twice as long aa the calyx. 
h i t  3 in. long, dehiscing into a flat star-shaped maas 4 in. in diam. 
Oonnaropein dwicrr, Swrtechini MSS. in Herb. Calcutta. 

Perak : Curtis. Scortechini, Wray, King's oolledor. 
By far the majority of the flowers have etamene only, the pirtils 

J. 11. 26 
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beir,g either quite rudimer~tary or absent: these male flowers are about 
half as long again as the hermaphrodites. Tho genus Dapaniu wan 
founded by Korthals to receive the Sumatran plant which that author 
called D. raceinosa. Of this, there is an authentio specimen in the  
Calcutta Herbarium ; but nnfortnnately i t  has neither flowers nor fruit. 
Amongst Forbes' plants collected in Sumat,ra, No. 1217 agrees so per- 
fcctly with Korthal's D. rncenlosa in foliage, as to leave no doubt thak 
i t  belongs to the same species ; and on Forbes' specimens there rsre ripe 
fruits. These ripe fruits, as well as its leaves, show D. racemosa to be quite 
distinct from D. scatdens, Stapf, the leaves being thinner in texture, 
and the fruits longer than those of D. scandens. The seeds of Forbes* 
specimens do not, however, show the curious aril (laciniate and almost 
2-lipped) which Korthals describes : and, as the seeds of D. scandenr 
show no trace of an aril, I agree with Dr. Stapf thrtt Korthals 
probably dcscribed the existence of an aril as the result of some 
confusion. The majority of the ovaries dissected by me have only a 

1 

single ovule: in one or two cases, however, a second (as .figured b y  
Dr. Stapf) has been found. In  no case, however, have I found two seeds 
in a loculus of the fruit. There is no doubt that, as Dr. Stapf points 
out, thc genus Connar.opsis comes very near Dapaaia; and it may 
become desirable, as both genera became better known, to reduce 
Con?laropsis (which dates only from 1662) to Dapania which was 
published in 1854. I n  the meantime the fruit of Connaropsis is not  
properly known, and there is no evidence that i t  is deliiscent. T h e  
fruit of C. monophylla is very like that of Dapania scundens, but no 
spccimens that I have seen show any sign of dehiscence ; while that of 
0. maciophylla is but little angled externally and the appearance of a l l  
the specimens I have seen is suggestive of indetliscenoe. Moreover, all  
the species of Dapaniu appear to be scandent ; while all those of Canna- 
ropsis aro s11rubl)y or arboreous. Concerning the structure of the seed8 
I can say nothing, not having met with good seeds of either. The two 
genera remain a t  present separated chiefly by these two points of 
difference, ciz., del~iscence oE the fruit and habit. Whether otl~ers may 
bo fouud remains to be seen when better materials shall be obtained. 

Beccari's specirnen (P. S. 900) appears to belong to a species 
slightly different from either D. scandens or D. racemosa. And, as 1 
nuderstand from Dr. Stapf, the same Collector's No. 2951, from Borneo 
(which I have not myself examined), belongs to still another specie*. 

5. IMPATIENS, Liun. 

Herbs, rarely shrubby a t  the base. Leaves opposite or alternate, 

in some whorled, in othera all radical, simple, emtipnlate, or with 
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stipnlar glands a t  the baae of the petiole. Flowers in acapes, or in 
axillary or terminal 1-2 or many-flowered peduncles, irregnlnr, resnpinate. 
BepaZu 3, rarely 5, imbricate ; 2 anterior when present minute ; 2 lateral 
small, flat, nsnally green ; posterior (anterior in flower) large, petaloid, 
produced into a hollow spnr or sac. Petale 3 (or 5 ) ;  anterior (outer 
in bud) large; lateral 2-lobed (or 2 connate). Stamens 5, filaments 
sbort, broad ; anthers cohering. Disc 0. Ova y oblong, 5-celled ; stigma 
sessile, 5-toothed ; ovules many, 1-seriate in each cell. Oapsulo loculici- 
dal; valves 5, elastically springing away from a placentiferons axis. 
Bee& smooth or tnbercled, glabrons or hairy, albumen 0 ;  embryo 
straight.-DISTRIB. Monntainona parts of Trop. Asia and Africa, rare 
in Temp. Europe, N. America, N. Asia, and S. Africa ; species about 200. 

Flowers yellow: stem fleshy, several feet high 
and more than a foot in diam. a t  the base ... 1. I. rnirabilis. 

Flowers lilac, pnrple or white : sterns herbace- 
ons, slender. 

Leaves linear-lanceolate, the npper 
whorled, the lower in pairs, opposite.. . 2.  I. Qrifithii. 

Leaves linear-oblong to obovate or ro- 
tund, all opposite ... . . . 3. I. chinensis. 

2.  IMPATIENS YIRABILIS, Hook. 61. in Cnrtis'a Bot. Mag., t. 7195. 
Stem fleshy, cylindric, 3 to 5 feet high and 28 to 20 in. in diam. a t  the 
baae, branched above. Leavea thinly fleshy, crowded a t  the ends of 
the branches, mnch narrowed to the base, obovate to ovate, 
menate, with a thick fleshy midrib and 13 or 14 pairs of faint pinnate 
nerves, both surfaces glabrescent : length 5 to 7 in., breadth 3.5 to 4-5 
in., petiole 1 to 1.5 in. Racemes axillary, as long as, or longer than the 
leaves, slender, and few-flowered. Flowers yellow, 1.75 in. long, sepals 3 ; 
the lateral elliptic-oblong, a c n b ;  the posterior widely hemispherio 
with a short incnrved spnr ; anterior petal rotund, transversely oblong, 
the lateral petals united into a single 3-lobed piece. 

Langkani : Curtis No. 1678. 
The above description of this very remarkable species is chiefly 

copied from Sir Joseph Hooker. 
2. IMPATIENS GRIFFITHII, Hook. 61. and Thorns. in Jonrn. Linn. 

60c. TV, 120: F1. Br. Ind. I, 445. Herbaceous; stem a foot or more in 
height, erect, fierete, sparsely pnbernlons. Leaves linear-lanceolate, mnch 
narrowed towards the base, those in the lower part of the  tam in 
paira, opposite and petiolate; those in the npper part narrower, in 
whorls of three and sessile ; all remotely serrate-toothed, 1.5 to 4 in. 
long; the texture rather thick, the lower snrfuce pale and glabrons, 
the npper sparsely hairy. Pedicels solitary, rarely pairod, slender, 
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1 in. or more in length. Flowers 1 in. in diam., h t t h h ,  me-liltso. 
Bepals ovate-oblong, acnminate : standard broadly oboordate with r fili- 
form spur behind, the wings broadly bi-lobed. Oapule elliptic, turgid 
in the middle. 

Malama : on Monnt Ophir, Qerai, &c. ; Qriffith, Maingay. 
3. IMPATI~NS OHINENBIS, Linn. Herbaceous : stem 4 to 18 in. long, 

suberect, decumbent and rooting at  the base, angled. Leaw subsesaile, 
varying from linear-oblong to obovate or almost rotund, acute or obtuse, 
sharply serrate, always opposite, the base aonte or rounded, often 
auricled ; texture rather thick, g b c o n s  beneath, glabrous or eparaely 
hairy, '5 to 4 in. long : stipnlee setaoeons, glandular, recurved. Flowera 
-5 to 1 in. in diam., fhttish, purple, or white. Pedicsle solitary or 
fascicled, sometimes longer than the leaves. Be@ linear: standard 
orbicular, the wings semi-obovate, entire, anricled at  the baee ; apnr 
elender, long, incnrved. C a p l e  '5 to -75 in. long, elliptic, turgid in the 
middle. 

Malacoa ; Qriflith. DI~TRIB. China, Britiah India. 

6. HYDROCEBA, Blume. 

A glabrous erect marsh herb. Leaoes IUUTOW, alternate. &era 
in short axillary I-2-flowered peduncles, irregnlar. Bepalr 5, colonred, 
imbricate; 2 outer lateral, flat; posticone one prodnced into a short 
hollow spur. Petals 5, the anticons outer, very large, mnceve. Dim- 
glands 0. Btamens 5 ; filaments short, flat ; anthem elightly cohering 
around the pistil. Ovary 5-celled; stigmaa 5, eeeeile; ovules 2-3 in 
each cell. Drupe baaate, endocarp bony, tmnoate, 5-celled, a e h  I-seeded. 
Seeds curved, corrugated, albumen 0; cotyledons plano-convex, thiokiah, 
radicle short, supe r io r . -D~s~~~~ .  One tropical Asiatic species. 

1. HYDROCMBA TRIFLOW, W. & & Prod. I, 140. Annnal; the etem 
often floating, htnlar,  often flexnow and rooting a t  the nodes ; branch- 
erect, 1 to 2 feet long, 5-angled. haves linear-lanoeolate, serrate, 
attenuated into a petiole at the base, stipulate, glanda two. 
1 in. in diam., red white and yellow. DTup globoee, -75 in. in diam., 
smooth, red, when dry 5-angled and truncate. Hook. 61. Fl. Br. Ind. 
I, 483 ; Miq. Fl. Ind. Bat. I, Pt. 2, 232 ; H. f. & T. in Jonm. Lina h 
iv. 156. H. ataguetifolia, Blnme Bijd. 2411. I m p a h  tripWa, Linn. DO. 
Prodr. i. 687 ; Wall. Cat. 4756. I. ? natans, Willd. ; DC, Prodr. i. 687 ; 
Roxb. F1. Ind. i, 652; Wall. Cat. 4755. Tytonia natana, (3. Don, Glen. 
Byat. i. 799. Balemina angwtifolia, Bnrm. Thee. Zeyl. t. 16 fig. 2 
( inoccurak) . 

In all the Provinces exoept the Andaman and Nicobar Llanda. 
DI~TRIB . Malayan Archipelago, British India, Ceylon. 
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OBDER XXIII. RUTACE&. 

Trees or shrubs, rarely herbs, abounding in pellucid glands filled 
with essential oil. Leaves opposite or alternate, simple or compound, 
exatipulate. Flolaera in axillary or terminal cymes or panicles, never 
spiked, nsually bisexual and regular in the Indian species. Oalya 
of 49-5 small lobes or sepals. Petals 4-5, hypogynous (in the Indian 
genera), valvate or imbricate. Btamem 6 5  or 8 or 10, rarely more 
(Oitrue, Bgk) ; flamenb usually free, hypogynone ; anthers 2-celled, 
opening inwards. Disc within the stamens, crenate or lobed, some- 
times large or long. Ovary of 49-5 free or connate carpels; styles 
sa many, free or variously united; stigmaa terminal, entire or lobed ; 
ovules usually 2 in each cell. Fruit a capsule, berry or drupe, or 
1 4  capsular cocci. Seeds neually solitary in the cells, testa various, 
albumen fleshy or 0 :  embryo straight or onrved, radicle superior.- 
DISTBIB. Tropical and extratropical. Clenera 83, and about 70 species. 

Ripe fruit separating into dehiscent cocci or 
f ollicles. 

Flowers generally unisexual ; disc free or 
absent ; ovaries partially united ; etyles 
basilar or ventral, free a t  the base ; cells 
2-ovnled. 

Leaves opposite. 
S tamens 4 or 5 ... ... 1. Evodicr. 
Stamens 8, fonr perfect opposite 

the sepals, alternating with fonr 
imperfeot opposite the pe tala... 2. Tetractomia. 

Stamens 8, all perfeat ... 3. Melicqpa. 
Leaves alternate, stamens 3 to 5 ... 4. Zantirozylum. 

Ripe fruit indehiscent. 
Flowera polygamona : petals 4, stamens 8 ; 

diec free : ovaries and styles 4, united, 
the cells 2-ovnled ; b i t  syncarpone, 
Poelled, indehiscent, seed albuminone ; 
lesvee 1-foliolate ... ... 5. Aonm&!k 

Flowera hermaphrodite, petele and eta- 
mens free or connate, ovaries and 
atylee completely united, cells I-to many- 
ovnled: fruit a berry, sometimes with 
but little pulp, seed exalbuminous 

Unarmed. 
Style ahort, persistent ; leaves 

1 to 5-foliolate ... ... 6. Ulywmir. 
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Style decidnous, leaves pinnate. 

Cotyledons leafy, crumpled ; 
petala valvate ; filamente 
linear-snbulate, not dilated 
at the base ... ... 7. Micromaturn. 

Cotyledons fleshy, plano-con- 
vex, petals imbricate. 

Filaments not dilated a t  
the base.. . ... 8. Yurraya, 

Filaments dilated st the 
base ... ... 9. CIcruoena. 

Armed ; leaves 3-to 8-foliolate. I 

Calyx 3-lobed, petals 3, stamens 6 10. Tri-phia. 1 
Calyx cup-shaped, entire or obs- 

onrely lobed : petals 4, stamens i 
1 

8to 10 ... ... 11. Luvunga. I 

Armed or unarmed ; leaves 1-foliolate. 
1 

Anthers linear-oblong, disc cylin- 
dric forming a gynophore ... 12. Paramignya. 

Anthem ovate-oblong, sometimes 
cordate, the filaments free or 
conjoined into a tube; disc 
cupular ... ... 13. Ataluntia. 

1. EVODIA, Forst. 

Trees or shrubs, nnarmed. Leaves opposite, simple or 1-3-foliolate 
or impripinnate, quite entire. Plowers small, in panicled axillaT 
cymes, unisexual. 8epalr 415, imbricate. Petals 4-5, sessile, valvate 
or slightly imbricate. Ptanzsns 8-5, inserted at the base of the disc, 
filament0 anbnlate, anthem oblong. Ovary deeply 4-lobed, &celled ; 
dyle basilar, stigma 4-lobed, ovules 2 in ewh cell, collateral or Super- 
posed. Fruit of 2 to 4 coriaceous 1 to !?-seeded cocci ; endocarp horny, 
eb t io .  Bee& oblong or globular, testa bony or crustaceone, shining ; 
hilnm linear, albumen fleshy ; embryo straight, cotyledons ovate.- 
D I B T R ~ .  About 25 species, natives of tropical Asia, the Pacific, the E .  
M i c a n  Islands, and Australia. 

Leaves 3-foliolate. 
Leaflets usually more or less obovate : 
cymes I~road pyramidal or corymboee, 
much branched. 

Lower surface of leafiets pubescent.,. 1. I. &tifolio. 
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Lower ~nrface of leaves glabrous. 
Apices of leafleta acnminate or 

apiculate, main nerves ratber 
faint, sub-horizonttll or sliglltly 
ascending ; cymes pyramidal.. . 2. 4. Rozburghiamz. 

Apices of leaflets shortly and 
abruptly acnminate, main 
nerves rather faiut, snb-hori- 
zontal or ascending, cymes 
wrymbose ... ... 3. E. glabra. 

Apices of leaflets obtuse, nerves 
very prominent beneatb, cymes 
corymbose ... ... 4. 6. robwta. 

Leafleta oblong or elliptic-oblong, not a t  
d l  obovate, tapering little to the ends : 
ripe wcci -4 in. long ... ... 5. El. macrooaq~a. 

Leaflets oblong-elliptic, tapering to each 
end : cymes few-branched, very tomen- 
tose : flowers in globular masses ... 6. E. pilulifera. 

Leaflets oval to elliptic, obtnee or sub- 
acute, very coriaceous, the edges revolute 
when dry : cymes small, flowers .25 in. ... long ... ... 7. E. pachyphylla. 

Leaves I -foliolate ... ... ... 8. E. pedunculosa. 
I. EVODIA LATIPOLIA, DO. Prod. I., 724. A tree 15 to 20 feet high : 

young branches stout, obscurely 4-angled, flattened a t  the nodes, r n ~ t y  
or ~wny-puberulous. Leaves 8foliolate, membranous, the petiole 
4 to 6 in. long, usually angled, pubernlons ; leatleta obovate-elliptic to 
elliptic, acute or shortly aonminate, the base cuneate; main nerves 
13 to 18 pairs, spreading, curving, prominent beneath ; upper surface 
glabrescent or glabrous except the tomentose midrib and nerves, the 
lower softly pubescent, sometimes becoming glabrescent when old ; length 
5 to 9 in., breadth 2.5 to 4.5 in. (the middle one usually the largest) ; - petiole -2 to -4 in. Cylnes axillary, broed, with opposite spreading rusty- 
tomentose branches on stoutish pubernlous pednnclos 1 to 2 in. long. 
3'bxm-s leas than -1 in. long, densely crowded ; sepds sub-acute, pubes- 
cent outside ; petale glabrous except a few haire on the back outside; 
ovary villous. Cocci 2 or 3 from each flower, broadly ovate, blunt, sub- 
glabrous, I-2-seeded : seed black. Hook. fil. F1. Br. Ind. I., 489 ; Miq. 
F1. Illd. Bat. i. pt. 2, 672; Ann. Mas. Lugd. Bat. iii, '244. Zanthoxylum 
Rumphianurn, Cham. in Linnma V. 58. 

In  all the provinces, except the Andamana and Nioobars : DIBTBIB. 
Malayan Archipelago. 
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In  its flowers and fruit this closely resembles 1. Borburghiana, 
Benth., but the leaves are different. 

2. EVODIA R ~ ~ ~ U R ~ H I A N A ,  Benth. Flora of Hang-Kong, 59. A small 
tree ; branches glabrous, opposite. Leavas glabrous, 3-foliolate, the 
petiole 2 to 5 in. long, terete; leaflets thinly coriaceons, shortly petio- 
lnlate, obovate, oblanoeolate or oblong, the apex rounded acuminate 
or apicnlate : main nerves 12 to 18 pairs, horizontal or slightly amend- 
ing, not prominent; length 2.5 to 6 &, breadth 1.25 to 3'25 in., the 
middle leaflet the largest; petiolule '15 to -25 in. Oymss pedunculate, 
spreading; the branches opposite, minutely bmteolate a t  the bese : 
peduncles 2 to 3 in. long: cymea about 2.5 to 3 in. in diam. li'hoers 
densely crowded, whitisb, '1 to '15 in. long; the anthers ereart%d, 
shortly pedicelled, sepals very obtuse, ovary pubescent. Cocci about 
2 from each flower, ovoid, pointed, 1-to 2-seeded, -2 to '3 in. long. 
Bee& black, shining. Hook. fil. F1. Br. Ind. I, 487 ; Kure F1. B n m  ( 

I, 180. B. t&phylla, Bedd. Flor. Sylvat; Anal. Gen. x l i  t. vi. f. 2. I 

E. Marambong, Miqnel Ann. Mus. Bot. iii. 244. Fagara triphyllu, Roxb. 4 

F1. Ind. i. 416 (? of Linn.). F. Luauv-tanked, Gmrtn. Carp. i., 3%, t. 
68. f. 9. Xanthoxylon t+?yllum, Wight Ic. t. 204; Ill. i. 169; G d .  
Cat. Bomb. P1. 36 ; Dale. & Gibe. Bomb. Flor. 45. X. Rozburghiunum, 
Cham. in Linnma v. 58. X. mylankurn, DC. Prodr. i., 728. X. n i b  
giricm, Miqnel Herb. Hohenack. 

In all the Provinces : common. DISTBIB. Malayan Archipelago, 
British India. 

A widely distributed epeciea very common in moet parta of the 
Maluyan Peninsula, and varying a good deal in the size of the leavee 
and in the degree of density of the cymes. In eome cases the latter 
are lax and open, but in the majority they are condensed. There is 
some doubt aa to what name thia plant should bear. Sir Joseph Hooker 
(F. B. I. 1. 0.) hae written an excellent note on its synonymy whioh 
ehould be conwlted. The species, except in the matter of eke, differe 
very little from E. triphylla. DC. 

3. EVODIA QLABBA, Blume Bijdr. 2415. A tree 40 to 70 feet high : 
young branches stout, compressed a t  the nodes, glabrous. L a v a  3- 
foliolate; the petioles 2 to 4 in. long, glabrous, terete, grooved in front 
towards the apex : leaflets more or less coriaomus, shortly petiolulate, 
obovate or obovate-elliptic, shortly and abruptly acuminate, rarely 
obtuae, always tapering much to the h e ,  npper surface shining, the 
lower glabrous or pubernlona: main nerves 10 to 15 paire, oblique or 
sub-horizontal, prominent on the lower surface and often depressed on 
the upper when dry ; length 4 to 10 in., breadth 2.25 to 5 in., petiolule 
-2 to -4 in., the middle l d e t  the largest and wiLh the longest petiolule. 
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Cymss pedunculate, corymboae, the main branches ascending, the second- 
ary spreading, all opposite, minutely bracteolate a t  the base, puberulous 
or almoat glabrous; peduncles stout, compressed, glabrescent, 1.5 to 4 
in. long. Plower8 .1 in. long (excluding the exserted stamens) densely 
crowded, many of them practically unisexual, the ovary being abortive. 
Sepals sub-orbicular, obtnse, puberuloua. Petals glabrous. Btamens ex- 
aerted. Ovary depreesed, glabrons, or hairy a t  the baee of the styles. 
0- 2 or 3 to each flower, .2 in. long, rugulose and glandular externally, 
broadly ovate, obtnse. Seeds black. Miq. Fl. Iud. Bat. I, Pt. 2, 672 ; 
Ann. Mus. Lngd. Bat. 111, 243; Hook. fil. Fl. Br. Ind. 1, 489. 

Per& : very common. Penang, Curtis, No. '2485. Audaman Islands, 
King's collectom. Nicobars, Knrz. 

This is best distinpislled from E. Rmburghiana and E. latifolia 
by ita more mriaceous leaves with strouger nerves, and by its more 
wrymbose cymes. The flowers, however, are very little different in all 
three, and i t  seems doubtful whether i t  would not be better to treat all 
ae forms of a single widely distributed and variable species. 

4. EYODIA ROBUSTA, Hook fil. F1. Br. Ind. I., 488. A small tree; 
young branches as thick as a swan'sqnill, compreesed, hoary. Leaves 
3-foliolate, the petiole 4 in. long, terete, as thick as a crowquill: 
l ede ta  coriaceons, elliptic, the terminal sub-obovate, obtuse or ob- 
tusely acuminate, the midrib and arching nerves very strong, glnb- 
rous except the pubernlous midrib beneath, the npper surface shin- 
ing; length 6 to 8 in. Cyjnes broad, (5 in. in diam.), bmhiate,  their 
branches very robust. Flowers and fruit ae in E. Rooburghicana. 

Penang ; Phillips. Singapore ; Maingay (Kew Distrib.) No. 278. 
This species must come very near E. glabra, B1. I t  also greatly 

resembles the Sumatran B. eunerrron, Miq. (Fl. Ind. Bat. Suppl. 532). 
5. EVODIA MACROCARPA, King, n. rip. A tree 20 to 40 feet high : 

yonng branches rather stout, cinereow-pubernlous, compressed. Leave8 
3-foliolate, the petiole 3 to 4 in. long, glabrous: leaflets coriaceons, 
dblong, or elliptic-oblong, acnte, narrowed to the slightly unequal- 
sided base; both surfaces glabrous, the upper shining, the lower dull 
nnd paler when dry ;  main nerves 14 to 18 pairs, almost horizontal, 
faint; length 6 to 12 in., breadth 2 to 3 in., petiole .1 to -2  in. ; the 
middle leaflet the largest. Cymes axillary, pyramidal, sho~*tly pedun. 
culate, olivztceous-tomcntose ; the branches opposite, spreadizlg, bracteo- 
late a t  the base; peduncles -5 to 1.5 in. long, puberulous. Flower8 
-1 in. long, densely crowded, many of them with perfect stamens 
but an abortive ovary ; aep~ls  triangular, acute, pubescent ; petals 
pubernlous. & l a ~ n e ~  exaerted. Ooay  villous. Cocoi 3 or 4 to each 
flower, compressed, obovate, blunt, '4 in. long, dark-oolonred sad 

J. 11. 27 



210 G. King-Materitrls ftn- a Flora of the Yskzyan Peninsula. [No. 4, 

pubemlous externally, lined inside with dense white haire : eeede 2, 
black, shining. 

Perak : Wray, No. 2648 and 3266 ; King's collector, No. 7589. 
A very distinct species, recognisable a t  once by ite long and wm- 

paratively large leaflets, small cymes, and large cocci. 
6. EVODIA FILULIFERA, King n. sp. A shrub 10 to 15 feet high: 

young branches rather slender, flattened a t  the nodes. minutely tawny- 
tomentoso, the bark pale. Leaves 3-foliolate, the petiole $ to 4.25 in. 
long, terete, grooved in front, deciduously tawny-tomenhe ; leaflete 
thinly COI-iaceous, petiolulate, oblong-elliptio, tapering to each end, t h e  
apex shortly acuminate, the base very narrow ; both surfaces g labma~,  
the lower paler when dry : main nerves 9 or 10 pailma, obliqne, interarch- 
ing boldly well within the edge, prominent on the lower, depressed 
on the upper surface when dry ; length 3.5 to 8 in, ; breadth 1-25 to 
2'75 in. ; petiolule -15 to '4 in., the middle leaflet rather larger than t h e  
lateral. Cymes everywhere tawny-tomentose, axillary, on long peduncles ; 
the branches few, opposite, each beaxing t o w d  the apex a few dense 
sub-globose masses of flowers. Flmosrs less than -1 in. long. BepaLB 
ovate, acute, densely tawny-tomentose. Petale glabrous. Omry villona. 
Cocci  lightly compressed, ovoid, blnnt, minutely tawny-tomenbe 
outside, the interior glabrous, '2 in. long. Beed solitary, slrining. 

Perak : Scortechini, No. 360 ; Wmy, NO. 3995 ; King's collector, 
No. 6875. 

This species ia readily distinguished by its minutely tomentose 
few-bmnched cymes, each bearing a few densely crowded heada of small 
flowem. 

7. EVODU PACHYPHYLLA, King n. sp. A small tree LO to 15 feet 
high ; yonng branches ht tened a t  the nodes, minutely ~mfous-tomentoee, 
as are the petiole, under surfaces of the midribs and pednnclea of the 
cymes. Leaves 3-foliolate, the petiole 2.5 to 3 in.. long: lea0ets very 
coriaceous, oval to elliptic, obtuse or sub-mute, the base slightly cuneate, 
the edges revolute when dry; upper surface glabrous, shining, the 
lower pale, glaucous ; main nerves 8 to 12 peira, sub-horizontal, cnrvirrg 
slightly, interarching within the edge, slightly prominent on the lower 
surface when dry, the midrib very bold ; length 2.25 to 3-75 in., breadth 
1.2 to  2.25 in., petiolnle -35 to '5 in. Oymecr axillary, pednncnlate, 
the branches few, short, close together; peduncles 1 to 1-5 in. long. 
Flowera .25 in. long, in dense sub-globular masses. Sepa.la bro~dly 
orate, acute, olivsoeous-tomentose externally, glabrous internally. 
P e k b  erect, ovate-lanceolate, p n k o e n t  on both surfaces, the d g a  
glrtbrous. Btamens not exserted. Ovary glabrous. Uocci 2 or 3 from 
each flower, sub-compressed, ovate, blnnt, pale and pubernlone exter- 
nally, glabrous wit,hin. Been solit~ry, black, shining. 
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A very distinct species, a t  onoe distinguishable by ita small coria- 
ceons h f le ta  and large flowem and fruits. 

8. EYODIA PEDUNCULOSA, Hook. fl. F1. Br. Ind. I, 489. A small 
tree ? young branches cylindric, smooth. Leaves 1-foliolate ; petiole lathor 
stout, half-cylindrio, ' 5  to 1 in. long. Leaflets wriaceous, obovate, 
abruptly narrowed a t  the obtnse apex, the base cuneate : both surfnce~ 
glabrous, minutely reticulate, main nerves numerous, slender, spreading, 
length 4 to 5 in. Oymes pednncnlate, pubescent, branching near the 
apex into small trichotomona pnbeacent cymnles ; peduncles 1 to 4 in. 
long. FZinuers (buds only seen) .1 in. long, shortly pedioelled. Sepals 
rounded. Petale broadly ovate, mute, glabrone. h r y  4-cleft, im- 
mersed in the disc. 

Singapore ; Lobb. 
Known only from Lobb's eolitary and imperfect specimen. 

2. TETEACTOPIA, Hook. f. 

Treee or shrnhs. Leaveu opposite, petioled, 1-foliolate, coriaceons, 
quite entire, pnnctate. Floloers small, in axillary branched cymes. 
U*x -11, 4-partite. PetaEs 4, triangular-ovate, acute, persistent, 
valvate. Disc broad, glandular, b t t i s h  or pulvioate, obtusely 4-angled. 
6ltamens 4 or 8, (4 perfect alternate with the pctals, 4 smaller with 
impsrfect anthers opposite the petals and partially adnate to them at 

the baee) ; iilaments subnlate, flattened a t  the base ; anthers 2-lobed, 
domifixed. Ozray immersed in the centre of the disc, 4-celled, with 
4 f+ee projecting lobes ; styles 4, free a t  the baee, wnnate above ; stigma 
capitate, obscurely 4-lobed; ovules 2, wllahral in each cell. Fruit 
of 4 coriaceous, laterally oompressed, oblong, 2-seeded cocoi, splitting 
ventrally, the horny endocarp partially separating. 8eed.g inserted 
towards the base of the carpels . -Dls~~l~.  Three species, natives of 
the Malayan Peninsula and Borneo. 

Leaves elliptic-obovate, 6 to 9 in. long ; 
flowere -25 in. long: ripe m i  .5 in. long ... 1 I! majus. 

Leaves nanally cuneate-obovate, rmely elliptic- 
obovate, 2.5 to 5 in. long; flowers 1.8 in. 
long ; ripe cocci -25 in. long . .. ... 2 T. Boxburghii. 

1. TETRAUTOMIA MAJUS, Hook. 61. F1. Br. Ind. I. 491. A tree: 
young branches stout; their bark brown, rough. Leaveu very coris- 
ceone, obovate, elliptic, obtuse, narrowed to the base; both surfaces 
g l a b m ,  very pale when dry :  main nerves 12 to 16 pairs, rather 
straight, oblique, intararching far from the margin, slightly pmmi- 
ment or both surfaces when dry; length 6 to 9 in., breadtli 8 to 4 in., 
petiole 2 h 2 25 in., stout, terete, ~lighfly swollen at  base and ape&. 
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Cymo glabrous or glabreecent, 4 to 6 in. in diam., the branches oppo- 
site; bracts minnte, persistent. Flowem -25 in. in diam., glabrous. 
8tamene 4, perfect ; the filaments longer than the petals and style, the  
4 staminodes minnte. Ripe weri abont -5 in. long, keeled. 8eedr 
oblong, the nucleus basal, mnch smaller than the oblong wing. Tetm- 
mrista paniculata, Knrz in Journ. Bot for 1875, p. 333. 

Malacca; Maingay (Kew Distrib.) No. 290. 
A rare plant known only by Maingay's scanty specimens. 
2. TETRACTOMIA R ~ X B U R ~ H I I ,  Hook. fil. F1. Br. Ind. I., 491. A tree 

30 to 80 feet high; young branches rather stout, glabrous, their 
bark pale, rough. Leaves coriaceons, cuneate-obovate, sometimes obo- 
vate-elliptic, the apex always broad and rounded, rtnd very shortly 
and bluntly apiculate, much narrowed to the petiole; both surfaces 
glabrous, rather pale when dry, the upper glabrous, the lower glabm- 
cent with numerous and rather large black d o h :  main nerves 7 to 9 . , 
pairs, oblique, straight, not prominent: length 2.5 to 6, rarely 6 in., 
breadth 1.5 to 2.5, rarely 3 in.; petiole .5 to Z in., rarely 1.25 in. 
Cymeo glabrous in the lower, pubescent in the upper part, 3 or 4 in. in  
diam., peduncnlate; bracta minnte, persistent. Plowere -13 in. in  
dinm., pubermlous. Htamrms 8, the allternate row imperfect, minnte 
end attached to the petals. Ripe cocci 1 to 3 from a flower, abont 
-25 in. long Seeds oblong, nncleus rather sllorter than the wing, 
Hook. fil. Icones Plantar. 1512. Melieqpe tetrandra, Roxb. F1. Ind. 11. 
257. 

Penang, Singapore, Perak. 
A mnch more common plant than the last, with smaller flowera 

aud fruit, and with leaves not only amaller but much more obovate. 

Shrubs. Leavee opposite (in the Indian species), 14-foliolate, pel- 
lucid-punctate. Flower8 small, in axillary cymes or panicles. Oalyls 
4-lobed or 4partite. Petah 4, sessile, spreading, valvate or imbricate. 
Disc large, entire or 8-lobed, or obsolete. Btamens 8, inserted a t  the baee 
of the disk, those opposite the petals shorter, filamenta aubnlate o r  
flattened ; anthem oblong or cordate. Ovary kcelled, deeply klobed ; 
style basilar, or styles 4, subterminal, more or less combined ; stigma 
capitate, 4-lobed ; ovules 2 in each, all collateral or superposed. Frud 
of 4 free spreading coriaceons cocoi, dehiscing on the inner face; endo- 
carp more or less separating from pericarp. Heeds oblong, testa black, 
shining ; embryo with Inrge oblong cotyledons and short d o l e .  DISTEXB. 
chiefly Polynesian : speoies abont 15. 

1. MELICOPE HELFEBI, Hook. 61. FI. Br. Ind. I, 492. A glabrous 
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dioeceoua shrub : young branches rather stout, striate, enbqnadranplar. 
Leatrer I-foliolate : leaflet coriaceous, obovate-elliptic, very obtuee, 
narrowed to the bsee : main nervee about 9 paire, spreading, inconspi- 
cnone; length 4 5  to 6 in., breadth 2 to 3 in. ; petiole '75 to 1 in. 
P a n h  not much longer than the petiolee, few-branched, cymoae. 
Tbwers -2 in. in diam. G'atyr-lobes acnte. Petah longer than the calyx, 
lanceolate, acute, pubernlous outside, ridged along the midrib on the 
inner amface inside. Kurz For. Flora Bnrmah, I, 182. 

Andeman Islande ; Helfer (Kew. Distrib.) No. 1192. 

4. ZANTHOXYLUM, Linn. 
Shrnbs or treea, often armed with etont prioklee. Lsavee alternste, 

3-foliolate or unequally pinnate ; leaflets opposite or alternate, entire or 
crenate, often oblique, punctate. Flowers emall, in axillary or terminal, 
pednncled, broad or narrow cymee, white, pink, or greenish, often nni-. 
sexual. Calyz 3-8-fid, rarely 0. PetaZs 3-6, rarely 0, imbricate or in- 
duplicate-valvate. Disc small or obscure. Btamenr 3-5, hypogynons or 
reduced to ecaleg in the Q . Owry rudimentary in the 8, in the 9 of 
1-5 obliqne, 2-celled carpels ; stylee eublateml, free or connate above, 
stigma capitate ; ovules 2 in each cell, nwally collateral. Fruit of 1-5, 
globose, corinceone or fleghy, 1-seeded cocoi, dehiscing ventrally; endocrrrp 
horny, eeparating or not. 8eed oblong and compreesed, or globose, often 
hanging out of tbe carpel, hilum broad, testa bony or cmetaceous, blue 
or black, shining, albumen fleahy ; embryo axile, straight or curved ; 
cotyledons flat, radicle very ~ ~ o ~ ~ . - ~ ~ ~ T R I B .  About 80 epecies, all either 
tropical or eubtropical. 

Unarmed or very slightly armed : leaves 3- 
foliolate ; F e e  axillsry and terminal ; 
fruit a 3  in. in diam. . . . ... 2. 2. oaalifoliun. 

Armed ; leaves pinnate, leafleta 4 to 9 paire ; 
oymes terminal ; h i t  .12 in. in diam. ... 2. 2. my&acunthum. 

1. ZANTHOXYLUM OVALIFoLIUM, Wight 111. I, 169. A shrnb or 
tree : young branches a t  first pubernlone but speedily glabrous, 
lenticellate, unarmed, or with a few short stmight prickles. Leaoea 3- 
foliolate : petiole 1.25 to 2.5 in., not armed ; leafleta snb-coriaceous, 
elliptic-oblong, elightly obovate, the spex with an abrupt ehort obtuse 
point, the edges menulate, the baee narrowed ; both surfacee ehining : 
main nerves 10 to 14 paire, eub-horimntal, not much more prominent 
than the intermediate nerves; length 2 to 5 in., breadth 1.2 to 2.5 in. ; 
petiole '2 to '4 in., somet.imes almost abeent ; the middle leaflet larger 
than the two lateral. Oymer slender, panicdate, peduncnlate, alillarp 
and terminal, ahorter than the leave#, with few alternate branchee, 
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pubernlone when young, apeedily glabrous. P l o w r n ~  4-to 5-meroaeI 
'12 to:.2 in. in diam., pedicellate. Petab valvate. Ehcit solitary, sub- 
globular, '3 in. in d b ,  pitted, g l a b m .  Beed sub-globose. Hook. a. 
FI. Br. Ind. I, 492. 8. unduktwn, Wall. Cat, 1208. 8. W u m ,  Wall. 
Cat. 1212. Toddalirr mitb, Xq. MS8. Linumia Zeptostuchya, Jack MSS. 
Wall. Cat. (without name) 7472 and 7469. 

Singapore : Wallich. Andaman Ielmde, Ring's oolledore, Drs- 
TBIB. : British India, Sumatra. 

2. ZAHTHOXYLUM M Y B U C ~ T H U Y I ,  Wall. Cat. 1214. A glabroun tree 
40 feet high, all parts except the petioles armed with mhort straight 
prickles. Leaves 1 to 1.5 feet long; leaflets 4 to 9 paire, corisceons, 
oblong-lanceolate, muminate, entire or very obscurely and minutely I 

mnate  ; main nerves about 8 pairs, spreading, not prominent even when I 
dry;  length 3 to 4 in., breadth 1.25 to 1.5 in., petiolule -1 to -2 in. 
Oy mes terminal, pednncnlate, spreading, 6 to 8 in. in diam. ; pednncle I 

armed, 5 or 6 in. long ; brcmches long, sub-opposite or alternate. Fi!ower~ 
.2 in. in diam., sub-sessile, 5 - m e m .  Uabz with a few mal l  b w b  

1 2 

a t  the base. Ova& 3. Ripe fruit compressed, '12 in. in diam., apicnlate. 
8-d compreseed. Hook. fil. F1 Br. Ind. I, 46. 2. longifoolium, Wall. 
Cat. 7115. 

Penang : Porter, Cnrtie NO. 1076. Melacca ; Maingay (Kew Die- 
trib.) No. 279. 

There are in Scortechini'e Herbrinm some scraps of a Zantlioxylum I 

which appears to be 2. gkndulomm, Teysm. and B~M. ; but without 
betfer speoimene I hesitate to include that epecies here. 

Treee, with opposite or elternate, 1-rarely 3-foliolate lesvee ; leaflet8 
entire. P ~ ~ B T B  polygamoue, small or moderstely sized, yellow, in 
pednnculate, terminal, or arillav c o p b e .  Petals 4, valvate, spreading, 
revolute. dltamcnur 8, ineerted under a thick, Sangled, tomentose dim ; 
filaments enbnlate, the alternate longer. Ovay inserted in the hollowed 
apex of the disc, tomentose, bcelled. Style terminal ; stigma 4 
grooved ; ovules 2 in eaoh cell, enperposed. Fruit a Qcelled drupe, or 
4-velved loculicidal capunle. Bee& with black testa and oopione albumen ; 
embryo straight ; cotyledons fiet, oblong. DISTRIB. About 15 speoiee : 

h p i d  Asiatic or Auatraleeian. 
Flowere -35 to '75 in. in diam., linear in bud, 

filaments villous, infloreacemce oymose . . . I. A. laurifdia. 
Flowers -16 in. in diam., globular in bud, 

filaments glabrons, inflorescence racemose .. 2. A. Porteri. 
1. ACUONYCEIA unerrroLrA, Blnme Bijdr. W. A small tree or 
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shrub ; yonng branches pubernlous, speedily beooming glabrous. Leaner 
sub-opposite, 1-foliolate; leaflet thinly coriaoeous, oblong, elliptic or 
sub-obovate, obtusely acuminate or obtuse, the base mnch narrowed ; 
both surfaces glabrous, sl~ining, reticulate : main nerves little more 
prominent than the secondary, 14 to 18 pairs, forming a double seriw 
of lcops within the edge; length 2 to 6 in., breadth 1.1 to 2.4 in., 
petiole -5 to '75 in. Cymes axillwy, slender, long-peduncled, corymbose, 
the branches opposite, bracts and bracteoles minute. Flower8 linear in 
bud, when open -35 to '75 in. in  diam., pale yellow. Stpala small, semi- 
orbicnler, short. Petals linear-oblong, obtnee, widening a t  the baae, 
pevolnte, more or less villous on the inner surface. F i l a m t a  villoua 
below. Oony villous, style short, stigma capitate. Drupe sub-globular 
to ovoid, with an angular apicnlns, sometimes narrowed a t  the base 
end occnsionally lobed, 4-angled when dry, from .25 to '4 in. long, 3- or 
4-celled. Hook. 6l. FI. Br. Ind. I ,  498; Miq. F1.Ind.Bat. I, pt. 2, 668 ; 
Knm For. Flora Bnrmah, I, I 8 4 .  A pedunculata, Miq. F1. Ind. Bat. 
Suppl. 532 : Ann, Mus. Lngd. Bat. 111, 245 ; Thwaites Enum. PI. Ce?]. 
4.09. Cyminoanur pedunculata DC. Prod. I., 722: Thwaites Ennm. PI. 
Ceyl. 69: Wall. Oat. 1205. W. & A. Prod. 147; Wight Ill. I, 165, t. 
65; Dalz. & Gihs. F1. Bombay, Suppl. 17. 0. Ankenda, Qrertn. Fmct. 
J, 280, t. 58. Cklwetaq &nplkajol+, Dalz. in Kew Journ. Bot. 111, 180. 
Jambodifera pedunculata, Vahl Symb. 111, 5'2, fig. 61. Qela lanwolata, 
Lour. F1. Coch. I, 232. Belu lanceohtum, Sprong. Syst. 11, 216. 
Xi-da 1 lanceolata, DC. Prod. I, 633. Wall Cat. indeterm. 9028. 

I n  the Andaman and Nioobar Ialands. DIST~~IB. British India 
and Ceylon, Malayan Archipelagt,, Coohin China. 

A widely distributed and variable species, of whioh Sir Joseph 
Hooker (FI. Br. Ind. I, U 8 )  recogdses six varieties. Of these, 
however, only two occur in the Malayan Peninsula, the only very 
well marked form being (6) with flowera 1 in. in diam. and subglobose, 
f n i t  nearly 7 in. in diam.; and ( 5 )  with small fruit lobed a t  the apex. 

2. ACICONYCHIA POBTERI, Hook. fil. F1. Br. Ind. I, 498. A tree 
15 30 (or even 50) feet high : young branches glabrous, pale. Lenver 

or alternate, 1-foliolate; leaflet wriaceons, oblong, slightly 
obovate, usually acute or shortly acuminate, sometimes obtuse, the base 

narrowed : both surfaces glabrous dull and opaque : main nerves 
8 to 10 pairs, straight, oblique, slightly prominent beneath when dry;  
length 3 to 8 in., breadth 1.25 to 3 in., petiole .5 to '75 in. Ruc- 
often eeveral from one axil, sometimes as long as, but nsnally shorter 
then the leaves, slender, pubernlous towards the apex, minutely brecteo- 
hte.  p i & ~ ~ ~ 8  -15 in. in diam., mnch shorter than their pedimla, in 
pairs or sub-verticellate, globose in bud. Bepals triangular, acute. 
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Petak broadly ovate-oblong, pubescent inside. Fi2ambnta glabrous. 
Ouay glabrescent. Btyle very short; stigma large, ob-pyramidal, 
4-lobed. Drupe ovoid, tapering to each end, Sangled when dry, minnbly 
pitted, &celled, but often only 2-seeded, -5 in. long and '3 in. diam. 
when dry. 

Penang : Porter, Maingay (Kew Distrib.) No. 280, Curtis. Malacca: 
Gri5th. Perak : Scortechini, King's collector. 

6. Q~mcosvrs, Coma. 
Unarmed shrnbe or trees. Leaves 1-foliolate or imparipinnate ; 

leaflets altel-nab. F'lowerr mall ,  in axillary, rarely terminal paniclee. 
Calya M-parti te,  segments broad, imbricate. Pet& 4-5, imbricate. 
Stamens 8-10, free, inserted rouud s disc ; filamenta subulate, dilated 
below; antllers small, with often a dorsal or apical gland. Omry 
2-5-celled ; style very short, persistent, stigma simple, ovules solitary 
and pendulous in each cell. Berry small, dry or fleshy, 1-3-aeeded. 
See& oblong, testa membmnoua ; cotyledons equal, radicle very short.- 
n~s~ar~.-Species 5, Asiatic and Australian. 

... Ovary glabrous : frnit globular ... 1. ff.pentaphylla. 
Ovary hairy: frnit oblong, narrowed a t  the 

base ... ... ... ... 2. ff.sapinc&&. 
... Ovary rusty-piloee ... ... 3. ff.puberuh. 

1. G~vcosvrs PBNTAPHTLLA, Con. in Ann. Mns. VI, 384. A glabrone 
shrub or small tree. Leaves 3- to  5-foliolate, or I-foliolate, leaflete mb- 
coriaceous, varying from elliptic-lanceolate, lanceolate, oblong, or obovate, 
or linear-lanceolate to oblong or even obovate ; the apex mute,  mumi- 
n ~ t e  or obtuse; the edges entire or crennlate; the base narrowed; 
both surfaces shining ; main nerves 4 to 9 pairs, oblique, curving, rather 
prominent beneath, and depressed above when dry; length 1-6 to 15 
ill., breadth -5 to 6 in., petiolnle -1 to .5 in. Paniclescymose, pnbe~.olous 
to glabrous, vaiying much in size, usually axillary, but often terminal. 
P h w s  small. Ovary glabrous, 5-celled, rarely 3- to 4-celled : style 
short,  tout. Bewy globose, white or bluish white, from the size of a 
pea to that of a cherry. Hook. fil. F1. Br. Ind. I, 499 ; Knra For. 
Bnrmah, I, 186: Miq. Fl. Ind. Bat. I, pt. 2, 522 : DC. Prodr. i. 538 ; 
W. & A. Prodr. 93 ; Oliv. in Joum. Linn. Soc. v., Snppl. ii. 37 ; Wall. 
Cat. 6374; Thwaites Ennm. 46 and 406; Dalz. & Giba. Bomb. F1. 29 ; 
Bedd. in Trans. Liun. Soc. xxv. 211 ; Flor. Sglv. Anal. Ger~. xliii. t. 6, 
f. 6. B. chyl~carpa, W. & A. Prodr. 93. C?. arbecr, DC. 1. c.; Wall. 
Cat. 6373; Thwaitea Ennm. 45. B. Retaii, Roem. Synops. f m .  i. 41. 
Bclerostylis pmtalphylla, BI. Bijdr. 135. L i m ~ 1 d a  pentaphylla, Rets Obs. 
v. 24; Roxb. Cor. P1. t. B4; Flor. Ind. ii. 391. L. arborea, Roxb. Car. 
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P1. t. 85 ; F1. Ind. 1.c. ; Bot. Mag. t. 2074. Myxopermum chylooarplrm, 
Itoem. Synops. fasc. i. 40. 

I n  all the Provinces : common. n rs~~r~ . -Malayan  Archipelago, 
British India, Philippine Islands, Australia. 

A very variable and most perplexing species, the Protman forms 
of which were b t  reduced to order by Professor D. Oliver (Jonrn. 
Linn. Soc. V, Suppl. 11. p. 36). Of the forms recognised by Dr. Oliver 
only some are found in the Malayan Peninsula and Andaman Islands. 
Sir Joseph Hooker ( in  F1. Br. Ind.) follows Professor Oliver for the moat 
par6 ; aud from that book I copy the following account of the varie- 
ties. The Calcutta Herbarium is overloaded with specimens of this 
plant, many of which it is difficult to fit in under any of Professor 
Oliver's varieties ; and for one of these 1 have ventured to snggest the 
varietal name macrorachis. 

VAB. 1 : Leaves usually 3-, rarely 1- or 5-foliolate ; leaflets 4-9 in., 
lanceolate or oblong, or obovate-lanoeolate, quite entire or obscurely 
crennlate ; panicles towards the tips of the branches usnally elongate, 
many-flowered ; ovary usnally covered with mamillary glands, 5-celled, 
connate with the disc a t  the base.-The commonest form in the Malay 
Peninsula.-~ISTBIB. ; British India  

VAR. 2 : Leaves usually 3-5-foliolate (except snb-var. 1) ; leaflets 
elliptic or elliptic-lanceolate; panicles small, few or many-flowered, 
flowera smaller ; ovary 4-5-celled, scarcely memillate, confitricted a t  the 
baae and thus free from the disc.-U. triphylla, Wight in Hook. Bot. 
Misc. iii. 298, Suppl. t. 39; Ic. t. 167 ; W. & A. Prodr. 93. U. nitidn, 
W. & A. Prodr. 1. c.-The commonest form in the Andaman Islands. 
Drs~s~.-Western Peninsula, Ceylon, Tenwerim. 

Sub-var. 1. longafolia: leaves nsnally 1-foliolate, leaflets 3-10 in., 
oblong or obovate-lanceolate, often acuminate or even candate ; panicles 
ehort, 1-2 in., or if terminal 3 4  in.-Malacca, Assam, the Khaaia Mts., 
Rangoon. 

Sob-var. 2. 9nacropAylla : Leaves 3-5-foliolate, with the leaflets 3+6 
in., or 1-foliolate with the leaflets 8 to 12 in. long, by 2.5 to 6 in. broad. 
Q. mucrophyllo, Lindl. in Wall. Cat. 6377, Miq. Fl. Ind. Bat. I, pt. 'L 
p. 522. Chwnotria riqida, Jack in Mal. Misc. ex. Hook. Comp. Bot. 
Mag. I, 155. Ch. mono-gym, Walp. Rep. I, 382. 8clerostylie macrcyhylla, 
B1. Bijdr. 135. Penang. D ~ s ~ ~ l B . - b s a m .  Tavoy. 

Sub-var 3. macrorachie, Xing, leaflets 1-foliolate, oblong-lanceolrrte, 
scuminate, 9 to 15 in. long and 3.5 to 5 in. broad : cymes mal l ,  pedi- 
cellate, arranged on a raceme 4 to 9 in. long. Penaag : Curtis No. 89. 

2. Qr,rcosu~s SAPINDOIDES, Liudl. in Wall. Cat. 6376. A shrub. 
Learn 5-to 7-foliolate ; leaflets sub-coriaceone, oblong or lauoeolate, 

J. 11. 28 
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acuminate or wb- cumina ate, both wrfacee glabrou~ ; main nerve8 7 to 
9 paira, oblique, faint: length 3 to 8 in., breadth 1 to 3 in., petiole about 
'2 in. Panicks cymose, sub-pyramidal, axillary nnd terminal. Flowers 
shortly pedicelled. Ova y 2- to 3-celled, hairy, about aa long as the thick 
style. Bery oblonq, narrowed to the b e ,  nsunlly I-seeded. Hook. 61. 
F1. Br. Ind. I, 501. Q. yunocaqm, Spreng. VAR sapindoiden, Kure in 
Journ. Bot. for 1876, p. 34. 

Penang : Wallich, Maingay, Curtis. DISTRIB.-Sumatra, Java, 
Sikkim. 

I doubt very muoh indeed whether t h i ~  would not be better treated 
as a variety of B. pentaphylh, than aa a speaies. Except the hairinem 
and the smaller number of cells nsnally found in its ovary, and ite oblong 
fruit, I see nothing to distingnish it. 

3. GLYCOMIS PUBERULA, Lindl. in Wall. Cat 6375. A ehmb: 
leaveu nsnally 3-foliolate ; leafleta sub-ooriaceons, ovate to oblong-lanoeo- 
late, more or leas bluntly acuminate ; the base rounded or cuneate, lower 
surface pale when dry ; main nervea about 8 pairs, epreading ; length 
2.5 to 4.5 in., breadth '75 to 1.5 in. Paniclas short, axillary ; flowem 
in short pedicela ; diao small, adnate to the 41- to Soelled oblong rusty- 
pilose ovary. style very short. 

Penang : Singapore, Per& : not common. 
Except in ita piloae ovary this difEera but liltle from G. pmtaphyUcr 

Con., of which it would be perhaps well to treat i t  aa a form. 

7. MICROMELUM, Blume. 

Unarmed treee. Leave8 imparipinnate; leafleta alternate, oblique. 
Plowem in large terminsl oorymbose cymes. Clcblya onpuler, 3-5-toothed 
or lobed. Petale 5, free, thick, valvate or subimbricate. Btamens 10, 
free, inserted round a short or long disc; filaments linear-subulate, alter- 
nately shorter. Ovary 5- rarely 2-6-celled ; style constrioted nt the base, 
deciduous, stigma obtuse or capitate ; ovules 2, superposed in each cell. 
Bery small, dry, nsnally 1-%seeded, septa spirally twisted. 8eeds 
oblong, testa membranons ; ootyledone leafy, crumpled, radiole long.- 
D1s~ar~.-8peaies 3 or 4 : tropical Asiatic and Oceanic. 

A hrge shrub or small tree : fruit glabl.ou~ ... 1. M. pubetmm. 
A small shrub, never a tree : fruit pnbeacent ... 2. M. hirsutum 
1. MIOBOMELUM PUBEBCENS, Blume Bijdr. 137. A large shrub or  

small tree ; the young pmta more or less pubescent or pubernlone, the 
older often glabrescent or even glabrous. Leaves 6 to 18 in. long: 
le~flete 9 to 15, alternate or sub-opposite, membranous, broadly 
lanoeolate to ovate, acnminate, the edges undulate, sub-cuneate or 
entire ; the baae cunente, often very oblique ; main nerves 9 to 12 
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1. MURRAYA EXOTICA, Linn. A glabrous shrnb or small tree : young 
branches terete, the bark pale when dry. Leaved 4 to 5 in. long, 3-to 
8-foliolate ; leaflets thinly coriaceous, shining, ovate or ovate-lanceolate, 
occasionally rhomboid, more or less obtusely acnminate, the apex o f b n  
notched,  edge^ entire ; the base cuneate, often oblique. Uorymbs termi- 
nal, few-flowered. Plowers campanulate. 8epnls rtcnte. Petals oblong- 
lanceolate, white. Ovay 2-celled, style slender, stigma oapihte. 
B e 9  ovoid or sub-globose, shining, red when ripe, -5 in. long, 2-seeded. 
Hook fil. F1. Br. Ind. I, 502 ; Miq. F1. Ind. Bat. I ,  Pt. 2 p. 522 ; Kurr  
For. Flora Burmah I ,  190 ; Oliver in Jour. Linn. Soc. V, Suppl. 11, 28 : 
Roxb. F1. Ind. 11, 374 ; Blnme Bijdr. 1363; Wall. Cat. 6368 ; Thwaitee 
Ennm. 45 ; Wight Ic. t. 96; Brandis For. Flora N. India, 48. M. eat& 
and brevifolia, Thwaites Ennm. 45. M. paniculotn, Jack iu Mal. Mieo. 
I, 31 ex Hook. Bot. Misc. 11, 79 ; DC. Prodr. I, 537 ; W. & A. Prodr. 
94; Dalz. and Gibs. Bomb. Flor. 29. M. mmatrana, Roxb. F1. Ind. II, 
375 ; Wall. Cat. 6369; Miq. FI. Iud. Bat. 1. c. 528. Chaloa paniculafo, 
Linn. Ch. sumcctrana, Roem. Synops. faac. I, 49. M. Glenisii, T h w a i h  
Enum. 406; Oliv. in Joum. Linn. Soc. v. Suppl. 11, 29. 

Andaman Islands. Malayan Peninsula, Griff. (Kew Distrib.) 
No. 520. D l s ~ ~ ~ ~ . - B r i t i s h  India, China, Australia. Much cultivated 
in gardens on account of the fragrance of its flowers. 

9. CLAUSENA, Burm. 

Unarmed shrubs or trees. Leaves imparipinnate, nsnally deciduous, 
leaflets membranous. Plowers small, in terminal or axillary cym- 
panicles or lax racemes. Calyx 4-5-lobed or-partite, Petale M, free, 
membranous, margins imbricate. 8 t ~ m e ~  8-10, inserted round an  
elongated disc, the alternate shorter ; filaments usually dilated or arched 
and concave below the snbnlate t ip ;  anthers short. Ovay stipitate, 
4-5- (rarely 2-3-) -celled ; style usually distinct, deciduous ; stigma 
obtuse, entire or 2-5-lobed ; ovulss 2, collateral, or snperposed in each 
cell. Berry small, ovoid, oblong or globose, 2-5-celled. Geeds oblong, 
testa membranous ; cotyledons equal, plano-convex. DIETBIB. S p e c i ~  
about 14 ; chiefly tropical Asiatic, with a few African and Australian. 

I. CLAUSENA EXCAVATA, Burm. F1. Ind. 87. A shrnb or small tree : 
young branches pubescent or tomentose, as are the young leaves and 
the inflorescence. Leaves 6 to 22 in. long ; leaflets 15 to 29, membran- 
ous, lanceolate to oblong-lanceolate, acnminate, obscurely menate ; the 
base narrowed, very oblique ; the upper surface when adult glabree- 
cent or glabrous ; length 1.5 to 3.4 in., breadth -5 to 1 in. ; petiolule 
-1 i+ . Panicle terminal, pyramidal, its length 4 to 12 i n ,  of which the 
peduncle forms a third ; branches spreading, alternate. fi-8 -25 
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in. in diam., with globose buds, 4-merous ; pedicels longer than the 
flowre. Oalya much shorter than the oblong glabrous petals. Ovay 
ovoid, slightly kangled, hairy, stipitate ; style stout, about aa long aa 
the ovary. h i t  broadly ovoid, blunt a t  each end, 1- to 2-seeded. 
Hook. 61. F1. Br. Ind. I., 504: Miq. F1. Ind. Bat. I, pt. 2, p, 5241: 
Kurz For. Flora Burmah I, 188; Blume Bijdr. 139; DC. Prodr. I. 
538; Oliv. in Journ. Linn. 800. v. Suppl. ii. 31. Muwaya Burmami, 
Spreng. Syst. Veg. ii. 315. Amy& sumatrana and punctata, Roxb. F1. 
Ind. ii. 250, 251. Uwkia graaeokms, W. & A. Prodr. 95; Wall. Cat. 
8515. QallesMa graveohs, Roem. Synops, faac. i. 45. 

In  all the provinces except the Andaman and Nioobar islands. 
D18~~1~.-British India, Malayan Archipelago,. near the bases of hill 
mnges. 

A spiny shmb. Leaves alternate, sessile, 3-foliolate ; leaflets obtuse, 
crenste, the lateral ~maller.  FZOZO~TS solitary or in 8-flowered cymes, 
sxillaq. Calyx 3-lobed. Petats 3, free, imbricate. 8tamene 6, inserted 
round a fleshy disc; filaments free, subequal, dilated a t  the base, 
'anthers linear. Ova y ovoid, 3-celled, narrowed into a slender deciduous 
style ; stigma obtuse or capitate and 3-lobed ; ovules solitary in each 
cell. Berry small, ovoid, 1-3-celled, 1-3 seeded. Bee& oblong, immersed 
in mucilage, testa coriaceous; cotyledons plano-convex, often unequal 
or lobed. 

1. TBIPEASIA TBIFOLIATA, DC. Prod. I, 536. A small glabrous spiny 
shmb. LeafEels coriaceons with obscure nerves, crenulate, dissimilar; 
the terminal one shortly petiolate, ovate, obtuse, retnee, the base 
cuneate ; the hteral smaller, oblique. Flowers about -5 in. long, wl~ite. 
Petals linear-oblong. Fruit ovoid, apiculate, glandular-dotted. Hook. 
fll. F1. Br. Ind. I, 607 ; Miq. F1. Ind. Bat. I. pt. 2. p. 519 ; Kurz For. 
Flora Burmah, I, 191 : Blume Bijdr 132 ; Oliv. Journ. Linn. Soc. v. 
Suppl. ii 26 ; W. & A. Prodr. 91 ; Dalz. & Gibe. Bomb. FI., Suppl. 12. 
T. aurantiola, Lour. FI. F1 Coch. I, 189; Wall. Cat. 6381. Limonia 
trifoliata, Linn. ; Rurm. F1.1nd.'@Q5, f. 1.; Bb Bijdr. 132. L. dicrcanth, 
DC. Prodr. i .  536. 

Nicobar Islands : Kurz. DISTBIB. British India and various tro- 
pical countries, but often doubtfully wild. It is possible this may not 
really be indigenous in the Nicobess, as these islands have for ages been 
frequented by Malayan pirates, who may have inadvertently introduced it. 

21. LUVUNGA, Hamilt. 
Glabrous, climbing shrubs, usoally armed with axillary (often 

hooked ) spines. Leaves 3-foliolate ; leaflete coriaceons, quite entire. 



! 

222 8. King-Xuteriuls for a Flora of the Malayan Petainwla. [No. 4, 

F'lowers in axillary fascicled or panicled racemes. Calyx onpulnr, entire 
or obscurely 4-6-lobed. Yetale 4-5, free, linear-oblong, thiok, imbricate. 
Stamens 8 or 10, inserted around a cupular annular or elevated disc; 
filamenfe equal or not, linear-subulate, free or cuneate ; snthem linear or 
linear-oblong. Ovary 24-oelled ; style stout, decidu~ns, stigma capitate ; 
ovules 2, superposed in e ~ h  cell. Berry large, ellipsoid, with a thick 
rind, 2-3-seeded. See& large, ovoid ; testa membranous, nerved ; mty- 
ledons equal, oblong, fleshy,-D~s~ar~. About 4 species : tropical 
Asiatio. 

Leaflets oblong-lanceolate to oblong-oblan- 
ceolate ; filamenta glabrous, united into 
a tube . . . . . . ... 1 L. econhttr. 

Leaflets elliptic, more or less obovate; 
filaments free, often woolly ... 2 L. eleutherantha. 

1. LUVUNQA SCANDENS, Ham. in Wall. Cat. 6332. A large woody 
climber. LeaBts oblong-lanceolate to oblong-oblanceolste, write or 
blunt, the b e  narrowed, nerves very obscure; length 4 to 12 in., 
breadth I to 2 in., petiolules about '2 in. ; petioles terete, stout, 2 to 5 
in. long. Cyma many-flowered, ahort, broad, (1.5 to 2 in across), on 
short pednncles. Flowers .5 to -75 in. long, white. Oalyz-lobes short, 
obtuse. Petals 4, fleshy, recnrved. Stanzens with glabrous filamenta 
united into a tube (sometimoe for three-quarters of their length). 
Ovary 3- to 4celled. Berry of tile aiee of a large olive, yellowiell, 

%lobed, the pericarp smooth. Hook. fll. F1. H r .  Ind. 1, 509 ; 
Kum For. Flora Burmah I,tl91 ; Wight 111. i. 108 ; Oliv. in Joorn. 
Linn. Soc. v. Suppl. ii. 43; Bat. Mag. t. 4522. Pierre For. Flora Coch. 
Chine, t. 288. Iiimonia scundwzs, Roxb. F1. Ind. ii. 389. 

Malacca: Maingay (Kew Distrib.) NO. 285. DISTEIB British India. 
2. LUVUNQA ELEUTHERANTHERA, Dalz. in Hook. Kew J o m .  Bot. 11. 

258. A woody climber like the last, the spines usually hooked ; leaflets 
elliptic and usually more or less obovate, shortly snd abruptly acnmi- 
nate ; main nerves 8 to 12 pairs, slightly prominent. Oyms axillary, 
many- or few-flowered. Filamente free, often woolly in the upper part,. 
X u i t  as in the last. H ~ o k .  61. F1. Br. Ind. I. 511 ; Oliv. in Jonm. Linn. 
sot. v. Suppl. ii. 44 ; Dnlz. 8; Gibs. Bomb. Elor. YO. L. tawyana, Lindl. 
in Wall. Cat. 6383. L. scandem and eleutheranthm, Thwaites, Enurn. 
47, 48, 406. Triphaah sannetitoea, Blnme Bijd. 132; Miq. F1. Ind. Bat. 
I. pt. 2, p. 520. 

Perak : common. Pahnng. P e n a n g . - D l s ~ ~ ~ ~ .  Malayan Archi- 
pelago, W. Peninenla of British India, Ceylon. 

This plant diffe1.s from L. scandens (to which it is closely allied) in 
having more ohovate  leave^, with much moro distinct nervation, and 
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free filaments which are often woolly. It appears to be pretty widely 
distributed in Java, and ia I think without doubt Blnme'e T r i p h a  
sannentosa. 

12. PARAMIQNYA, Wight. 

Erect or climbing shrubs, unarmed, or with axillary spines. Leawee 
I-foliolate, the joint often obscure, quite entire, subcoriaoeoue, persietent. 
Fbwers rather large, axillary, solitary or fascicled. Calyx cnpular or 
emall, and 4-5-lobed. Petals 4-5, free, imbricate or rarely indnplicate- 
valvate. 8tamene 8-10, inserted round a oolumnar disc ; filaments free, 
linear, eqnal or subequal, anther linear-oblong. Ovay 3-5-celled ; style 
elongate, deciduous ; ovnlee in each cell solitary, or 2 obliquely snper- 
posed. B m y  ovoid or subglobose, often contracted a t  the base, 1-5- 
seeded, rind thick. Beel  large, oblong, much compreeeed, testa mem- 
branous ; cotyledons fleshy, equal.-D~s~~~~.-Speciea 6 ; tropical Indian. 

Spines short, solitary, axillary, cnrved, pubee- 
cent ; flowers -7 in. long, on slender pedicels 1 P. armata. PAR. 
longer than themselves ... ... a m i a ~ n i c a .  

Spines long, in pairs, stipnlnr, straight, glabrous ; 
flowere '35 in. long, on short pedicele ... 2 P. longiepina. 

1. PARAMIQNYA ARMATA, Oliver in  Jonm. Linn. Soc. V. Snppl. 
IT, 113, VAE. ANDAMANICA, King. A scandent shrub; young branchee 
slender, pubernlous, speedily becoming glabrous. Lsa@ts elliptic or 
elliptic-oblong, snb-acute or acute, the bme rounded ; glabrous except 
(when young) the upper surfwe of the midrib near the baee; the 
reticulatione and the 10 to 12 pairs of spreading main nerves slightly 
prominent on the lower surface when dry, the glandular dots also 
rather prominent; length 4 to 5.5 in., breadth 1.5 to 2.75 in. ; petiole 
-5 in., pubescent when young especially on the upper surface. 8pines 
short, aolitary in the axils below the pedicels, slightly cnrved, pube- 
scent. Flowers axillary, in pairs, on slender sparsely pubescent pedicele 
longer than themselves; pedicel6 1.25 to 1.5 in. long, bmteolate a t  
t h e  base. Calyx short, deeply divided into 5 broadly obtnse, spreading 
lobes. Petals about five times aa long aa the calyx, linear-oblong, obtnse, 
glabrous, '6 in. long. Stamens 10, free, almost a8 long ae the petals : 
t h e  filamente rather thick and woolly below, slender and glabrous 
towards the apex; anthem narrowly oblong. Dim short, cylindric; 
not broader than the ovary. Ovaty ovoid ; style elongate, crowned by 
the discoid stigma, all glabrous. Fruit globular or turbinate, smooth, 
'5 to .65 in. in diam. 

Andaman Ielande : common. 
This differs from the typical Y. armata, Oliver, as it occurs in 
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Western Peninsular India and in Ceylon, mainly in the she  of ite 
leaves, and in its flowers being less numerous in their axils. In ita 
flowers it agrees well with the typical form. I t  also membles P. 
monophylla, W. and A. ; but the filaments of the stamens of that specie8 
are glabrous or nearly so, and taper suddenly to a short point, while the 
filaments of this are thick and woolly in the lower three-fourthe, the 
upper fourth being 6lif01-m and glabrous. The ovary of this is glabrous, 
of that pubescent; moreover the flowers of this are on long filiform 
pedicels which arise by paire from the axils; while in P. monophyllo 
the pedicels are short, and are united above the point of origin from 
the axil. The calyx of P. numqphylla is besides longer, but much lese 
deeply lobed ; i t  is also pubescent or tomentose, while the calyx of t h h  
is glabrous. The disc in this plant is nothing more than a ehort 
gynophore. 

2. PARAMIQNYA LONGISPINA, Hook. 61. F1. Br. Ind. I, 521. A small 
rigid glabrous tree; branches rather stont, armed with stout straight 
spines -75 to 1-5 in. long, and riaing from each side of the insertion of the 
petioles. Leaves elliptic-oblong to elliptic, acute or obtuse, the base 
rounded, nervea indistinct, length 2.5 to 4.5 in., breadth 1.1 to 1.76 in., 
petiole -2 in. h e r s  '35 in. in diam., axillary, solitary or 2 or 3 
together, pedicels short. Catyo 5-toothed. Petab oblong, obtuse. 
Btamene 10, equal, glabrous ; anthers narrow, as long as the filaments, 
apiculate. Ovay glabrous, standing on the diso (gynophore) : style 
etont, cylindric; ovules in paira. Fruit ovoid, muoh apiculate, 1-25 to 
1.75 in. long, glabrous, 3 or Bcelled ; the pericarp wriaceons. See& 
compressed, beaked. Atalontia longbpinu, Kure Joum. As. Soo. Bengal, 
for 1872, pt. 2, p. 295. Paramignya angukzta, Kure For. Flora Burmab, 
I, 194. ffonocitnur angdatus, Kum in Herb. Calc. Citrus angulota, Willd. ? 
Limonia angulata, W. & A. Prodr. 91 ; Miq. FL Ind. Bat. I, pt. 2. p. 521. 
Malacce : Maingay (Kew Dietrib.) I. c. 286. Perak : Scortechini 
Dls~~x~.-Burmah. 

Unarmed or spinous shrubs or trees. Leaves nltermte, 1-foliolate, 
coriaceoue, perahtent, quite entire or crenulato ; stipule-like scales 
ofbn preaent a t  the base of the petiolea and spines, which belong to 
undeveloped leaf-buds. Planers axillary, rarely terminal, fasoicled or 
or in short raoemed corymbs, or panioles, rarely solitary. Odyz 3-5- 
lobed or, partite-rarely irregnlarly split. Yetab 3- 5, free or adnata 
to the etamens and nuibd with them into a tube, imbrioate. 8tmmu 
6-8, rarely 15-20, inserted round an annular or cupnlar diso, filaments 
free or irregularly connate, subequal or the elternate shorter ; anthem 
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short, ovate-oblong, or base cordate. Ovay 2- or 4-, rarely 3- or 5- celled : 
style deoiduona, stigma capitate ; ovules solitary or 2 collateral in each 
cell. Berry large, sub-globose, 1-5-celled, 1-5-seeded, rind thick. Seedr 
oblong; cotyledons fleshy, plano-convex.-DISTRIB.-Species about 10, 
chiefly tropical hia t ic .  

Armed; leaves 1.25 to 2.5 in. long ... 1. A. monophylla. 
Unarmed ; leaves 4 to 6 in. long ... ... 2. A. Rosburghiana. 
1. ATALANTIA MONOPEYLLA, C o m a  Ann. du Mus. VI, 383. A large 

shrnb or amall tree: the young branches sometimes pubescent a t  the 
very tip, usually more or less armed with short, solitary, straight, axillary 
spines. Leaoea lanceolate, oblong-ovate, ovate or elliptic ; the apex 
obtuse, often notched, the edges entire, the base slightly cuneate ; both 
aorfeces glabrona, the nerves and reticulations rather distinct when 
dry ; length 1.25 to 2.5 in., breadth '6 to 1.2 in. ; petiole -2 to -3 in. 
pubernlous. EZoicrers -35 to '5  in. in  diam., in lax axillary racemes or 
o p e s ,  the pedicels pnberulcus, slender, longer than the flowers ; buda 
sub-globose or obovate. Oalyz irregularly lobed, glabrous, the edges 
acarions. Petale oblong, obtuse, -3 to '4 in. long. Stamens 8, or fewer; 
the  filaments broad and united into a tube, their apices free and fili- 
fonn, the anthers ovate. Oway sessile, on a small annular disc. Berviea 
ovoid a t  fir&, globose when ripe, .6 to -8 in. in diam. Hook. fil. Fl. 
Br. Ind. I, 511 : Miq. F1. Ind. Bat. I, Pt. 2, p. 519 ; Knrz For. Flora 
Burmah I, 195 : DC. Prod. I, 535; W. and A. Prodr. 91 ; Wight Ill. 1, 
108; Wall. Cat. 6353; Oliv. in Journ. Linn. Soc. v. Suppl. 11, 24: 
Delz. and Qibs. Bomb. Flor. 28. A. joribunda, Wight, Ic. t. 1611. A. 
platwtigm, Wight Ill. I, 108. L imnia  monqphylla, Linn. ; Roxb Cor. 
P1. I, t. 8'2; F1. Ind. 11, 378. T u w m  d r e w ,  Hellen. in Act. Holm. 
1788, t, 10, f. I, (not of Linn.). Trichilia +nosa, Willd. ; DO. Prodr. 
I, 623. Rheede Hort. Mal. IV, t. 12; Bnrm. F1. Zeyl. t. 65, f. I. 

Penang, Kedab, Andaman and Nicobar Islands. DISTRIB. - -BI~~~~~ 
India, in Sylhet, and in the Peninsula, Ceylon. 

The plant named A. rnacmphylla by Knre (For. F1. Burmah I, 195), 
of which there are excellent specimens in the Calcutta Herbarium, seems 
to be only a luxuriant form of this. I can find no characters in which 
it M e r a ,  except size. 

2. A T L ~ I A  ROXBUBQHUNA, Hook. 61. (not of Oliver), Fl. Br. Ind. 
I, 513. A glabrous shrnb or emall tree : young branchee slender, spine- 
lees. Leatrrw thinly coriaaeone, elliptio or elliptic-oblong, tapering to  
each end, the apex sub-acute or shortly acuminate ; the b ~ e e  cuneate, 
rarely rounded; main nerves 10 to 14 pairs, spreading, slightly promi- 
nent underneeth when dry; length 4 to 6 in., breadth 1.75 to 2.25 in., 
petiole -3 in. R m  ahort, few-flowered, axilbry. FIozcltrrr nearly -6 

J. 11. 29 
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in. in diam., bud8 globose. Cdyz with 4 obtuse lobes: Petak 4, 
obovate. 8tamsne 8 ; the anthers obloug-ovoid ; 6larnenta free, short, 
subulate. Ovary ovoid, sessile, 2-celled. Bery globoee when ripe, 
glabrous, -6 to '8 in. in diam. Hook. fil. FI. Br. Iud. I ,  513. Bclero- 
rtylis Rozburghii, Wight, Ic. t. 72. Amy& simp2icifolia, Roxb. F1. Ind, 
11,244. 

Perak : common. Penang, Malacca ; Gri5th (Kew Distrib.) No. 537. 
There are in the Calcutta Herbarium a large number of fruiting 

specimens of this from Perak; but not a single one inflower. Theae 
specimens agree SO entirely with Hoxbnrgh's figure of Amy& simplici- 
folia in the Calcnth Herbarium (of which Wight's Ic. 72 is a copy) 
and wit11 Griffith's Malacca specimen (No 537), that I have no hesitation 
in referring them to the aamespeciea. The description of the flowere 
given above is copied from Sir Joseph Hooker's F1. Br. Ind. I, 513. 

OBDEB XXIV. SIMARUBEB. 

Trees or shrubs, usually with bitter bark. Leaves alternate, often 
Inrge, pinnate or rarely simple ; stipulee 0 or decidnons. In- 
axillary, racemose, paniculate or cymose, rarely spicate. Flowen neuall y 
diclinons, regnlsr, and generally small. Calyx %-lobed, valpete or im- 
bricate. Petals 3-5, very m l y  0, hypogynoue, vdvate or imbricate. 
Disc ~nnular  or elongste, simple or lobed, rarely 0. Stammu aa many 
or twice as many rrs the petals, rarely indefinite, inserted a t  the base of 
the disc ; filaments free, often with a scale a t  the base ; anthers oblong, 
usually introrse, 2-celled, dehiscing longitudinally. Ovary free, 1-6- 
celled, usually deeply lobed, less often entire ; styles 2-5, free, or more or 
less united, stigmas capitate ; ovules usually solitery in eauh oell, rsrel y 
more numerous, raphe ventral, micropyle superior. Fruit drupaceone, 
capsular, or occasionally aamaroid, usually of 2-6 distinct carpels. Bee& 
usually solitary, erect or pendulous, albuminone ; embqo straight or 
curved, radicle superior.-DIS~~RIB. Tropical and snbtropid regions of 
both hemispheres ; genera 80 ; species ebout 130. 

Ovary deeply 4- or 5- lobed; frnit separat- 
ing into m i  ; leaves pinnate. 

Stemens 8 to 10, filamente with dilated 
ciliate bases ... ... . .. I.  Hawism&. 

Stamens 4. 
Disc entire: flowera in bmnching 

panicles ; leaves glabrous . .. 2. Picrasmcr. 
Disc 4-lobed; flowera ill small cymes, 

collected in long narrow panicles; 
leaves pubescent . . . ... 8. Brtccea. 
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Stamens 5 ; disc 5-lobed ; flowers in long 
much-branched panicles ; leaves glab- 
rous . . . ... ... 4. Bfriycotna. 

Ovary not lobed ; fruit not separating into 
cocci ; leaves simple . . . ... 6. Irvinyia. 

1. HARRISONIA, Brown. 

Glabrous spiny shrub .  Leaves unequally pinnab or 1-foliolate. 
h r u  hermaphrodite, in  bractate  cymes. Zulyx small, 4-5-fid. PetaZs 
4-5, longer than calyx. Disc hemispherical. Stamens 8-10, dilated a t  
the h e .  Oaary globose or 4-5-lobed, 41-5-celled ; styles connate or 
distinct a t  the baae ; ovules solitary, pendulous. Fruit a small globose 
berry. Beed solitary, sparingly albuminous.-D~STRIB. Tropics of 
Old World and of Australia. Species 3-4. 

I. EARRISONIA BROWNII, A. Juss. in Mem. Mns. Par. XII, 517, 540, t. 
28. A shrub ; young branches slender, glabrous, lenticellate, often armed 
with sharp conical p~ickles usually in pairs. Leaflets 3, ovate to 
rhomboid, acnminste, comely serrate; the terminal one the largest, 
petiolnlate, and much narrowed a t  the baae ; the two lateral sesuile and 
slightly narrowed ; length from '6 to 1 in. Flowers 1 to 3, when ex- 
panded -3 in. long, tetramerous, fmm small axillary tubercles on slender 
p d i m l s  from -5 to -75 in. long, buds globose. Petals lanceolate, 
mflexed. Stamem 8, erect, aa long as the petals ; filaments with dilated 
concave hairy bases, antl~ers ovate. Ovary deeply 4-lobed, 41-celled, 
glabrous. h i t  pisiform, depressed, 3-2- or even 1-celkd by abotBtion, 
each cell one-seeded ; pericarp coriaceons, glabrons. Planch. in Hook. 
Lond. Journ. Bot. V. 569 ; Benth. F1. Anstral. I, 376. 

S. Andaman : K n n ,  King's collectors. Dre~s~~.-Timor.,  N. Austm- 
lia. Philippines. 

2. PICBASAIA, Blume. 

Trees or shrubs with bitter properties. Leaves unequally pinnate. 
.EZowers small, declinous or polygamous, in axillary panicles. Ualya 
very emall, 6 5  toothed. Petals 41-5, valvate, very often increasing after 
flowering. Disc thick, entire. Stamens 4-5, not scaly, hairy. 0t7ary 
3-5-partite, free ; style distinct a t  the base and apex, but united in the 
middle, stigmw simple ; ovules erect, solitary. Fruit of 1 3  fleshy or 
coriaceous drupes. Seed erect, albuminous.-DISTEIB. India, Malay 
Archipelago, China, Japan, West Indies, Brazil. Species about 4. 

I .  ,PICBASMA JAVANICA, Blnme, Bijdr, 248. A tree 30 to 60foet high ; 
young bra~lches glabrous, dark-colonred, ratber slender. LenJleto 3 to 7, 
membranous, elliptic-oblong, elliptic-lancedatc or elliptic, more or loss 
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acnminate or caudate-acnminate, the edges entire or (especblly in old 
leaves) thickened and minutely undulate, the bsse narrowed or rounded ; 
both surfaces glabrous ; main nerves 4 to 6 paire, ascending, curved, 
rather prominent and pale beneath in adult leaves. Pan* axillery, 
on long peduncles, branching. Floroers nnmerona, crowded a t  the 
extremities of the branchlets, 4-merons, .15 to -25 in. in diam. Sspcrlr 
broadly ovate, spreading, pubescent, minnte. Petab much larger than 
the sepals, ovate, concave, nerved, pnberulons. S t u ~  4 ;  the filaments 
pubescent in tlie male, Villow in the female flower. Ovary deeply 
&lobed, pnberulons ; the disc entire, woolly. Style single ; stigmaa 4, 
reflexed. Fruit of 1 to 3 sub-globular coriaceona drnpee seated on the 
enlarged disc, and surrounded by the enlarged coriacaona curved petals. 
Benn. Plantae Javan. Rarior. 197. t. 41 ; Planah. in Hook. Lond. Joum. 
Bot. V, 573 ; Hook. 61. F1. Br. Ind. I, 520 ; Kurz for Flor. Burma, I. 
201. P.  nepakiu ,  Benn, in Wdl.  Cat. sub No. 8506. (Lith. Cat. p. 287) ; 
PI. Jav. Rar. 201 ; Planch. in Hook. Jonm. Bot. V, 573. P. andamonieo, 
Knrz Andam. Rep. App. 1V ; Hook. fil. F1. Br. Ind. I, 520 ; Bruceo P 
Wall. Cat. 7499. B. dubia, Steud. Nomencl. Wall. Cat. inltennindu, 
No. 9037. 

Malacca, Pe~rrk, Andamans. D1~~~1~.-Malayan Archipelrrgo, snb- 
Himalayan tracts, Assam, Khasia Hills and Bnrmah, in British India. 

I can find nothing to distinguish P. nepalensis Benn. and P. andam 
nica, Kurz from P .  .javatiica, Blume. Infaot Knrz himself reduced hie 
species P. andamanica to P. javaniea; and in  his latest book (The Flora 
of British Buymah), he does not give the name P. andumanica, which 
was in fact originally published in a haatily prepared o5cial report. 
And, aa for P. nepalensis, Berm.-its author declares in his originel 
description of it, that i t  differs from P.  javanica, Bl., only by having 
sometimes as many as seven leaflets, and in their being more acuminate 
than is nenal in specimens from Java. 

3. BRUCEA, Mill. 

Bitter trees or shrubs. b v e s  large, unequally pinnate. Elocoerr 
in minnte, numerous, very small cymes, collected into long narrow axil. 
l a y  panicles. Oalya minnte, 4partite, imbricate. Petab 4, minute, 
linear, imbricate. Disc 4-lobed. Stamens 4, inserted beneath the diso, 
filaments naked. Ovary 4-lobed, or consisting of 4 entirely free car- 
pels. Drupes 4, entirely free, ovoid, somewhat fleshy. Seed solitary, 
exa lbnminous . -D~s~~~~.  Tropics of Old World and of Australia. Spe- 
cies 6. 

1. BRUOEA SUMATRANI, Roxb. F1. Ind. I., 4149. A shrub 4 to 6 feet 
high; young branches rather stout, tawny-pubescent. LecrjPsk about 
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9, membranous, laurnlate, soaminate, very coarsely dentate-serrate ; the 
baee oblique, mute, or obtuse ; both surfaces, but espeuially the lower, 
softly yellowbh-pubescent, 1.5 to 3.5 in. long (the whole leaf from 10 to 
14 in. long), petiolnle '15 to '25 in. long. Paniclee often aa long aa the 
leaves, very narrow. P~OWBTU minute, purple, in  short distant cymules ; 
the sepals smaller than the petals, both pnbeeclent. &tammu abont aa 
long aa the petals, the filamenta short. D r y m s  blaok when ripe, oval, 
glabroue, '15 to '2 in. long. DC. Prod. 11, 88 ; Wall Cat. 8482 ; Blurne 
Bijdr., 1167; Planch. in Hook. Lond. Joum. Bot. v., 575 ; Hook. 61. Fl. 
Br. Ind. I, 613 ; K m  For. Flora, Burma, I, 202. 

I n  ell the provinces except the Andaman and Nioobar Islands.- 
DIETBIB. Melayan Archipelago, British India. 

4. EURYCOMA, Jack. 

Shrubs or smell treee, with bitter bark. Leaueu very large, nn- 
equally pinnate, with entire glabrous leafiets. EZolaers polygamous, in 
much-bnmched sub-terminal glandular-hairy panicles. Calyz minute, 
Btoothed, valvate. Petals 5, induplicate-valvab. Disa consisting of 5 
glands alternating with the stamens. Stamm in male and hermaphro- 
dite flowera 5, smaller in the latter ; filaments attached to the baee of 
the petals. Ooay 5-prti te,  free ; styles 5, connate, stigmas distinct. 
D m p ~  8-5, stipitate. seed solitary, pendnlous, exalbuminous.-DISTRIB. 
Malaya, Philippines. Species 2. 

Branches 1 in. thick, rusty-pubescent ; petals 
-25 in. long, thick, pubescant'on both surfaces 1.  E. bngifolia, 

Branches "25 in. thick, glabrons, pale ; petala 
.35 in. long, thin, glabrous inside ... 2. E. a . u l a t a .  

1. EURYCOMA LONQIFOLIA, Jack Roxb. F1. Ind. ed. Carey, 11, 307. 
A shrub or small tree ; young branches about 1 in. in diam., densely 
rusty-tomentose, with large cicatrices. Learn 18 to 24 in. long ; the 
leaflete numerous, coriaoeons, oblong-lanceolate, aoute, entire ; the base 
oblique, cuneate ; both sulsfaces glabrous, the npper shining ; len&h 
3 to 4 in., breadth .75 to I in. Paniclee usually shorbr  than the leaves, 
much-branched, manydowered, clothed (eepeoially in the younger parts) 
with rufous glandular hairs. Cdyx much shorter than the corolla, the 
segmenfs ovate, spreadiug. Pet& thick, erect, ovate-lanceolate, purple, 
pnbeecent, alightly glandular in the npper half outaide, -25 in. long. 
&krmtm longer than the calyx, alternating with 5 rather large bilobed 
ciliate gland0 which are large in the male and small in the hermaphro. 
dite. Fruit of 1 to 5, stipitate, narrowly ovoid, apiculate, ridged dmpee, 
-5 in. long and .25 in. diem. ; the pericarp coriaoeons, purple, glabrous. 
DC. Prodr. ii. 86; Wall. Cat. 8522; Planch. in Hook. Lond. Jourp. 
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Bot. v. 584. E. mergueclsw, Planch. 1. c.; E. tauoyana, Wall. Cat., 8523 ; 
Hook. 61. F1. Br. lnd. I, 521 ; Knre For Flora Burmh. 1, 202. 

In all the provinces except the Andaman and Nicobar islands. 
I)r~~sr~.-Malayan Archipelago, Philippines, Bumah. 

2. E U ~ Y C O M A  APICULATA, A. W. Bennett in Hook. 61. F1. Br. Iud. 
I, 522. A shrub or small tree ; young branchea about -25 in. thick, 
nearly glablous, rather pale. Leave8 12 to 15 in. long; the ledeta 
numerous, sub-ooriaceous, oblong-lanceolate, shortly and rather abruptly 
acnminate ; the base acute, very slightly oblique ; both surfacea glabrous, 
dull ; length 2.5 to 5-5 in., breadth 1 to 1.7 in. Yanich shorter than the 
leaves ; the letera1 branohm short, slender, few-flowered, alothed, eape- 
cially towarda the extremities, with short, black glandular hairs. Calyz 
much shorter than the corolla, the segments sub-erect, ovate, acute. 
PetaZu thin, erect, linear, glabrous inside, glandular outside, '35 in. long. 
atamens abont aa long as the sepals, alternating with very minute . , 
entire glands. Fruit  as in E. bngifolia. 

Penang : Perak, cot so common aa the last. 
This species comes very near 1. bngifolia, Jack., the chief distinction 

being in the flowers. The branches are also very much thinner than 
those of E. longifolia, and they are glabmns; the paniclos have shorter 

1 

and fewer-flowered branclies. 

5. IRVINGIA, Hook. f. 1 

Glabrous insipid trees. h a w s  simple, co~iaceons, entire, with 
deciduouu stipnles. Flowers hermaphrodite, in axillary panicles, ebrac- 
teate. CaZyx small, 425-partite, imbricate. Palah 4-5, imbricate. 
D h  very large, cuehion-shaped. atamens 10, inserted beneath the 
diso,  filament^ long, slender. Ouary coniml, oompreesed, %celled, 
entire ; style simple, terminal ; ovules solitary. Fruit dmpaceoua, large, 
with 1 pelldulons exalbuminone seed. Four species-3 Tropical African, 
and 1 Malayan. 

1. IBVIN~IA MALAYANA, Oliver ex Hook. fil. F1. Br. Ind. I, 522. 
Young brancho~ glabrous, st~iate. Leaves corirrceous, glabrous, elliptic, 
acute, entire, the base rounded; main nerves 14 to 16 pairs, spreading, 
curved, inconspicuons : length 3.5 to 5.5 in., breadth 1.75 to 2.4 in., 
petiole '6 to -7 in. Panicles axillary, little-branobed, shorter than the 
leaves. Flowers small, hermaphrodite. Calyx-lobes ovate, obtuse. Petal. 
twice aa long aa the calyx and equal to the utamens, reflexed after 
flowering. Disc large, bearing the conical ovary in the middle of it. 
Fruit a glabrona compressed drupe, 2 in. long and nearly 1.5 in. in 
diam. 

Yalacca; Maingay (Kew Dietrib.) No. 468. 
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ORDER XXV. OCHNACEB. 
Glebrous trees or sbrnbe. Leavee alternate, simple, (very :rarely 

pinnate) coriaceous ; stipnles 2. Injlureucence panicled or occaeionally 
umbellate (rarely flowers solitary), bracteete. Fbweru hermaphrodite, 
coxmpicnona. Sepals 4-5, free, imbricate, persisteut. Petats 5, rarely 
4 or 10, free, hypo&nons, imbricate, longer than the sepals, deciduous. 
Diro enlarged after flowering, occasionally 0. Stumena 4, 5, 8, 10, or 
indefinite, inserted on the disc, filaments persistent; anthers basifixed, 
eometimee deciduous, dehiscing lotlgitudinally, or often opening by 
terminal powe. Ovay short, 2-celled, or elongate and 1-lo-oelled ; 
placenb axile or parietal ; style simple, snbnlate, acute, m l y  divided 
a t  the extremity, stigmaa simple, terminal ; ovnles 1-2 in each cell, or 
indefinite, ascending or rarely pendulous, raphe ventral, micropyle 
wperior. Fruit indebiscent, drnpaceous or baomte, compound ; each 
drupe or pyrene 1 4  aeeded ; or capsular and I-5-celled with septicidel 
dehiscence. Beads solitary, few or numerous ; albumen fleehy or 0 ; 
embryo straight or rarely curved, radicle superior or inferior.-DISTRIB. 
Tropical regions of both hemispheres, but chiefly Amerioan. Species 
about 160. 

TRIBE 1. OCHNEE. Ovanj 2-10-celled ; ovnles solitary in each cell. 
&e& exalbnminous. 

Stamens m ; flowers panicnlate ... ... I. Ochnc. 
Stamene 10; flowe19 panicnlab or umbellate 2. Chmyhia. 
Sepals, petals, and stamens 4 ... . . . 3. l 'etrati ikta.  
TRIBE '2. EUTHEM~DCE. O v a y  imperfectly 5-celled ; ovules 2 in 

each cell. seeds albuminous. 
Btamens 5 ; with alternate staminodes ... 4. Buthenrig. 

I. OCHNA, Linn. 
Glabroue tree8 or shrubs. Leaveu alternate, eimple, sefiete, rarely 

entire, 2-stipulate. Flower8 large, yellow, in bracteate panicles or 
umbels. Sepale 5, colonred, persistent. Petals 5-10, deciduous. D& 
thick, lobed. starneiar m, shorter than the petals, filaments short or 
elongated ; anthers opening longitudinally, deciduous. Ovary deeply 
3-10-lobed, lobes 1-celled; stylee entirely oonnate or dietinct a t  the 
apex; ovules solitary in each cell, axile. Fruit 3-10 drupes, seated on 
fhe broad disc. Seed erect, a lbnminone . -D~s~~~~.  Tropical Asia and 
Africa. Species about 28. 

1. OCHNA WALLICHII, Planch. in Hook. Loud. Jonm. Bot. V, 650. 
A amall t r e ~ ,  with elliptic or elliptic-oblong, sub-orenate, sub-serrate 
or entire, acnte leaves, with cuneate or sub-rounded bases; the main 
nerves sub-horizontal, faint; length 3 to 5.5 in. ; breadth 1.5 to 2.5 in. ; 
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petiole .15 to '2 in. Stipulcs very minute. BTow~ws 1.6 in. in diam., 
in short lateral panicles, the pedioels 1 in. or more in length. Bepala 
ovate or lanceolab, usually reflexed in fruit. Patab larger than the  
eepals. Anthers linear, decidnons, shorter than the filiform persistent 
filaments. Btyles longer than the stamens, cuneate to the apex, or t h e  
apices free and spreading. Drupes ovoid, abont .5 in. long. Hook. fil. 
F1. Br. Ind. (excl. syn. 0. stipuZucea, Colebr. MSS.). 0. nit&, Wall. 
Cat. 2894 (not of Thnnbg.) ; Planch. in Hook. Jonm. Bot. V, 653 ; 
Kurz For. 31. Burm. I, 205. 0. rquarrosa, Kurz Andaman &port 
I V  (not of Linn.). 0. andamanica, Kure Andam. Rep. Ed. 11, 33 ; 
Jonm. AN. $00. Bengal, for 1872, pt. 2, 295; For. Flora Bnrm. I, 205. 
0. obtusata, DC. Wall. Cat. 2805, R. 

Andaman Ielands.-Drs~ar~. Bnrmah. 
Knm distinguished his species 0. andamanica by the styles being 

free and spreading a t  their apicea, while the fruiting sepals are reflexed. , 
But I do not find that these two cha19cters are a t  all constantly asso- 
ciated. I n  other respects, Knrz's charactem of 0. Wdlichii, and 0. 
andamniccl, are identical. 0. stipulacea, Colebr., redaced to this by  
Mr. A. W. Bennett, in F1. Br. Ind., appears to me to be distinct. 

2. GOMPEIA, Schreb. 

Glabrous trees or shrubs. Laarea alternate, shining, 2-stipulate. 
yellow, in axillary or terminal racemes or nmbela. Sepab 5, 

colonred, persistent. Petals 5, imbricate. Diec thick, lobed. 8 tame~  
10, inserted a t  the base of the disc, filaments very short, anthem open- 
ing by terminal pores. Oryay deeply 54-lobed, lobee 1-celled ; styles I 

connate, stigma aimple ; ovules solitary in each cell, erect. D r u p  5 or 
fewer, mated on a broad disc, -1-seeded. Seed erect, exalbuminous.- 
DISTRIB. Cl~iefly tropical South American : a few in Asia and Africa 
Speoies abont 80. 

Flowers in diffuse paniclee ... .. . 1. B. sumatrana. 
Flowere in corymb3 ... ... ... 2. B. Hooken.. 
1. GOMPEIA SUMATRANA, Jack in Mal. Miso, No. 5, p. 29 ; Book. 

Bot. Miso. II., 77. A tree 22 to 40 feet high; young branches 
slender, pale. Leaeer coriaceons, narrowly elliptic-oblong, tapering to 
eaoh end, the edges serrnlate or sub-entire ; main nerves nnmerona, 
sub-horizontal, very faint, aa are the reticulations ; intramsrginal nerves 
from base to apex, two or three, rather distinct when dry ; length 3.5 
to 7 in., breadth 1.15 to 2.25 in., petiole -15 in. P a n i c h  terminal, 
longer than the leaves, branching. Flowers numerous, -35 in. in diam. 
Sepals narrowly ovate, veined. Petcrb larger than the sepals, broad, 
retnee and inflexed at  the apex. Anthers linear, much longer than 
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the short filaments. Ova& 5 ; styles longer than the stamens, quite 
oonnate. Ripe carpeb obovate or reniform, shining. Hook. 61. F1. Br. 
Ind. I, 525; Kurz For. Flora Burm. I, 206; Miq. F1. Tnd. Bat. T, pt. 2, 
675 ; Wall. Cat. 2803. Q. ~ m a t r e ~ i s ,  Planch. in Hook. Ic. P1. t. 712, 
and Hook. Lond. Journ. Bot. VI. 2. Ochna c r m ,  Cfriff. Not. IV. 463. 
E ? pukh-ma, Wall, Cat. 2518. 

I n  all the provinces except the Nicobar and Andaman Islande : 
comrnon.-D~s~s~~.  Borneo, Sumatra. 

This is very near indeed to 0. angustifolia, Vahl. ; the only differ- 
ences that I can find between the two being that in this the petals are 
larger, with more reflexed edges, and the panicles are larger and more 
diff we. 

2. GOYPHIA HOOKEBI, Plauch. in Hook. Lond. Journ. Bot. VI, 3. 
A tree ; young branches dark-colonred. Leavee coriaceons, ovate-oblong 
to oblong-lanceolate, the base narrowed; main nerves faint, much 
curved upwards, no continuous intramarginal nerve ; upper surface 
ehiniog, the lower dull; length 2.5 to 6 in., breadth 1 to 2 in., petiole 
1.5 to .35 in. fiwere -35 in. in diam., in lateral or terminal, crowded, 
minutely bracteolate umbels; the pedicels slender, '5 to .7 in. long. 
Sepals lanceolate. Petals very deciduous, about as long as the sepals, 
oblong, obtuse, not narrowed a t  the base. A n t h s  deciduous, elongate, 
about as long as the slender persistent filaments. Ovaries 5 ; styles 
much longer than the stamens, quite connate. Ripe caqmls sub-globular 
or obovoid, smooth, '2 in. diam. Hook. 61. F1. Br. Ind. I, 525. 

In all the provinces except the Nicobar and Andaman Islands. 
I n  the flowem of difFerent individuals, the disc varies in thickness, 

being in some as thick ae the ovaries are long, while in others it is 
aomparatively shallow. 

VAN. wymbosa;  flowers in corymbs, which are sometimes com- 
ponnd; the lengthened rachis of the inflorescence rough from the 
transverse cicatrices of the fallen braoh ; shrubby. 

8. TETRAMERI~TA, Miq. 

Shrubs or treen. Leavee very large, coriaceons, entire. Flowers in 
oxillary racemes with large foliaceous bracts. Sepal8 4, imbricate, 
persistent. Petals 4, persistent. Btamens 4, the filaments with dilated 
bases, the anthers with sqtural dehiscence. O v a y  4-angled, 4-celled, 
the  style entire. h i t  baccate, globose ; the pericarp leathery.-D~s~sr~. 
Malaya. Species 1 or 2. 

1. TETEAMERISTA (?LABRA, Miq., F1. Ind. Bat. Suppl., 534. A 
glabrous tree 30 to 50 feet high ; yonng brenches stout, with shining, 
rather pale bark. Leavee narrowly obovete or oblanoeolete, sub-oessile, 

J. 11. 30 
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the apex obtuse ; the b e  much narrowed, minutely sagitt.de ; upper sur- 
face shining, the lower dull, chocolate-coloured when dry ; main nerves 
numerous, sub-horizontal ; length 5 to 10 in., breadth 1.25 to 2.75 in., 
petiole under -1 in. Floware I in. in diam., in  long-peduncnlate axillary 
ambellate racemes ; pedicels about -5 in. long, each with a sepal-like 
bract near the flower. Bepals coriaceous, oblong, obtuse. Petals linean 
lanceolate, about as long as the sepals and reflexed like them. Btamsns 
elongate, shorter than the refiexed filarnenh. Ovay ovoid, obscurely 
4-angled. r9tyl.e siugle, stigma minute. Ripe f tudt  ovoid-globose, 1.25 
to 1.5 in. long, sub-glabrous, the calyx and corolln persistent; t h e  
pericarp thick, fleshy. Bennett in Hook. 61. F1. Br. Ind. I,  526. 
Amistroclndus ? sagittatus, Wall. Cat. 1055. 

Singapore ; Wallich. Perak : Wray, Swrtechini, King's collector. 
DISTRIB. Sumatra. 

4. EUTHEMIS, Jack. 
I 

Glabrous shrubs. Leaves alternat,e, simple, shining, cariaceous, s e m -  
late, with ciliate deciduous stipnles. Flowers rose or white, in terminal 
or leaf-opposed racemes or panicles, bmteate.  &pub 5, imbricate, 
persistent or deciduous. Petals 5, longer than sepals, imbricate. Disc I 
small, conical. Bta- 5, inserted a t  the base of the disc, with 
alternate staminodes, anthem opening by terminal pores. Ovwy semi- 
5-celled, elongate, viscid ; style 1, stigma entire ; ovules 1-2 in  eech 
cell, pendnloue. Fruit a berry of 5 pyrenea, each I-2-seeded. 8 4  
pendulons with a fleehy alburnen.-Dls~~r~. Speciee 4 ; all Malayan. 

Leaves spinulose-serrate ; fruit white ... 1. 1. leuwcmpa. 
Leaves nearly entire ; fruit red ... ... 2. E. minor. 
1. EUTHEMI~ LEUCOCUPA, Jack in Mal. Xc. No. V., p. 16. A 

shrub 2 to 5 feet high : y o u ~  branches rather stout, pale, glabroae, 
lentioellate. Leaveo oblong-lanceolete, tapering to each end, the edge 
thickened inside the numerous spinulose serrations ; main nerves very 
numerous, curved a t  first, then sub-horizontal, indistinct ; length 3'5 to 8 
in., breadth 1'2 to 2 in. ; petiole .5 to 1.5 in., winged. Flowers .6 or .7 
in. in diam, shortly pedicelled, generally in pairs ; bracts ovate, acute. 
8epals ovate, obtuse, ciliate, the two inner rather smaller. Petals longer 
than the sepals, oblong-ovate, obtnee, reflexed. A n t h e  erect, connivent, 
enbseesile, oblong, acuminate a t  the apex, style filiform ; stigma small, 
simple. Berry wow-white, sub-globular, .2 to -35 in. in diam., obscurely 
angled, mesocarp spongy. Roxb. F1. Ind. (ed. Camy), 11, 303 ; Planchon 
in Hook. Ic. Plant. t. 711. Bennett in Hook. fil. F1. Br. Ind. I, 526; 
Miq. F1. Ind. Bat. Pt. 2 p. 675. 

In dl the provinces except the Andaman and Nicobar islands. 
DIWRIB. Malayan Archipelago. 
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2. EUTHEMI~ MrNOB, Jack in Mal. Misc. No. V, p. 18. A emall 
shrub, similar to the last, but with nearly entire, sub-acute, obscal.ely- 
veined leaves, and red h i t s .  Roxb. F1. Ind. (ed. Carey), ii, 304; 
Bennett in Hook. fil. F1. Br. Ind. I, 526 ; Miq. F1. Ind. Bat. I, 
Pt. 2, p 675. 

Penang and Singapore.-DISTBIB. Malayan Archipelago. 
I give Penang and Singapore as lmlit iee for this species, on the 

authority of Hooker's Flora of British India. It is, however, now pro- 
bably extinct in both ; and 1 have seen no specimens from any locality 
nearer to them than the island of Bangka. I n  Jack's time, this plant 
appmrs to have been common enough in Singapore. The plant named 
EutAetitie elegantissima, by Wallich, altl~ough doubtfully placed in 
this genus by its author, has leaves very like those of E. kucocarpa; but 
the main nerves curve in a very different manner. Wallich never 
found i t  in fruit; but in his day plants of it were common in Singapore 
and the neighboaring small islands. This too appears now to be extinct. 
The redaction of E. elegantiositna to h n p h i a  sumtrana, Plauch, 
which was first suggested by Planchon, is in my opinion quite wrong, the 
leaves of the two being very different. 

ORDER XXVI. BURSERACEB. 

Trees or shrubs, mostly resiniferous. Leaves alternate (very 
rarely opposite), imparipinnate or trifoliolate, stipulate or ex-stipulate. 
Inflmeacence racemose or panicnlate. Flowers regular, small, herma- 
phrodite or often polygamous. Culyx free, 3-6-lobed, imbricate or 
valvate, often minute. Petals 3-6, distinct, rarely connate, imbricate or 
valvate. Disc annular or cupular, or absent, nsnally conspicuous, free, 
o r  adnate to the calyx. Stamms as many or twice as many as petals, 
inserted a t  the base or margin of the disc, equal or unequal ; filaments 
free or conuate a t  the base, smooth ; anthers dorsifixed, rarely innate, 
2-locular, dehiscing longitudinally. Ovary free, rarely 1-, more often 
2-5-celled; style simple, stigma undivided or 2-5-lobed; ovules 2, or 
rarely 1 in eaoh cell, anatropons, usually pendaloas, rarely ascending, 
micropyle superior, raphe ventral. Truit drupaceous, indehiscent with 
hard pntamen, or separating into 2-5 pyrenes, rarely pseudo-capsular 

' 

and delliscent. gee& solitary, usually pendulous, testa membranous, 
albumen 0 ; cotyledons usually membranom, ~onto~taplicate, m e l y  fleshy 
and plano-convex, radicle superior.-DISTRIB. Tropical regions of both 
hemispheres; genera 15 to 19. Species about 250. 

Calyx, corolla, and stamens 5-merous. 
Frait hwd, woody, 3-winged, separating 

into 3 indohiscent pyrenes ... 1. Triomma. 
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Flowers 3-merons. 
Flowers polygamous, dimorphorns. h i t  

ellipsoid, more or less trigonous, with 
terminal style; endocarp bony, 1-3-celled, 
usually 1-seeded ... . .. 2. Oatrariunr. 

Fruit obliquely globose, 1-celled, 1-seeded. 
Calyx keeled, the segments large, con- 
nivent . . . . . . . . . 8. Trigonoch2omys. 

Flowers hermaphrodite, homomorphous. 
Fruit ellipsoid or sub-globose, with the 
stigmatic scar lateral or bssal, more or 
less compressed on two sides, rounded on 
the third; endocarp rarely bony or woody, 
I-celled, 1-seeded ... ... 4 8antis.M. 

1. TEIOMMA, Hook. fil. 

A tree. Leaves alternate, exstipulate, imparipinnate ; the leafleta 
few, opposite, petiolulate. Flowere very small, in terminal paniclea, 
polygamous. Calyx 5-fid. Petab 5, small, valvate? Stamens 10 ( P )  
inserted a t  the base of the 5-lobed disc. Ovary trigonons, 3-celled, 
style short, ovules 2 in each cell. Fruit 3-winged, 3-valved, aa mnoh 
as 2-2+ inches long, containing 3 hard woody separable pyrenee.-Drs~~~~.  
A solitary species. 

1. TRIOMMA MALAC~ENSIS, Hook. f. in Trans. Linn. Soc. XXIII. 171 ; 
leaflets oblique, ovate-lanceolate, acnminate, entire ; drupe ovate-caudate, 
acutely cnspidate, 2.5 in. long by 2 in. broad : Bennett in Hook. 61. Fl. 
Br. Ind. I, 528. Arytera ? marnocarpa, Miq. F1. Ind. Bat. Suppl. 199. 

Malacca : (friffith, Maingay. 
There is an authentic specimen in the Calcutta Herbarium of MiqnelBe 

Aytera ? macrocarpa, collected by Teysmann in the Lampongs, Emtern 
Sumatra. There is no doubt whatever of ita identity with t&. 

2. CANAEIUM, Linn. 

Reziniferous trees. Leavee alternate, imparipinnate, st ipdate 
exatipulate. Flowers bracteate, in terminal or axillary panicles or 
racemes, dimorphone, polygamons ; those with fertile stamens md 
rndimentary ovaries being smaller, but in larger inflorescences ; t h w  
with fertile ovary having rudimentary stamens, being larger, b a t  
in  smaller inflorescences. Calyx campanulate, 3-lobed or 3-fid, v d -  
vate. Petab 3, imbricate below or valvate, nsn~l ly  exceeding the calyx. 
S l a w  6, distinct, inserted on margin or outside of disc, or filaments 
confluent below and disc absent. Ouary 3-celled ; ovules 2 in each 
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cell; Btyle various, or stigma snbaessile, capitate. Drupe usually 
ellipeoidal, more or less distinctly trigonons, with a 1-9-celled, 1 3 -  
aeeded stone ; cotyledons often partite, contortnplicste. DIETBIB. Tropi- 
cal Aaia, chiefly in Malaya. Gpecies probably about 90. 

The genera Santiria and Oanarium are not separated from each 
other by any bold, well-marked distinction. As regards the Indian 
speciea of both genera, I find the following characters the most diag- 
nostic :- 

CANARIUM. SA~IBIA. 
Calyx cupnlar or campanulate. Oalyz cupnlar, never campannlate, 
Petals longer than broad, slightly sometimes quite flat. 

narrowed to the baae. Pet& rotund, with very broad 
Disc smell, annular, or thin and truncate bases. 

cupnlar, or represented only by Disc large, cupnlar, fleshy, often 
the tube formed by the nnited corrugated. 
filaments. filamenk dilated a t  the base, but 

filaments dilated a t  the base and never nnited into a tnbe. 
sometime0 nnited into a tnbe. Fbwers all hermaphrodite and nni- 

% - h e r 6  with fertile anthers form, as are the inflorescences. 
(practically the male flowera) 
smaller than those witb fertile 
ovaries, but in larger inflores- 
OBnCea. 

I n  the majority of the species of Canarium in which the filaments 
are nnited into a tnbe, I can find no other disc than that tnbe. 

The genns T.rigonochlamys is also closely allied to Oanarium and 
Bantiria, being distinguished from both by its much larger calyx, 
depressed-globose ovary, and spherical drupe. I n  fact the characters of 
the three genera so overlap each other, that, in my opinion, they m u d  
either be kept distinct by charaotera more or less 'minute, aa Messre. 
Bentham and Hooker have done, or nnited into a single genus. Dr. Engler 
ateere a middle oourse; he keeps up Canariuna and Santiria, but 
nnitea !&igmhlamyu with the latter, dividing Suntiria into three 
eeotions : (1) Icicupeie, with one speoics (8. P l a n c h i )  ; (2) Trigono- 
dlomys, witb fonr species ; and (3) Eu-eantiria with 22 species. The 
eeation Icieopsis oontains one 3-androns plant, which, ae it has the 
dimorphone flowem and inflorescence of Canarium, I have transferred 
to that genns: I admit that the drupes of the plant in question mom 
resemble tho- of 8antiria than of Oanarium : but, in the majority of ita 
charactera, it appears to me to agree better with the latter genns. As 
regard8 Dr. Engler's eection ~ o n o c h l a m y s ,  i t  is di5cnlt to see how 
Oanarium and Santiria are to be kept distinct aa genera, if the fonr 



238 0. King-Materials fm a B r a  of tha MaZuyan Penincrula. [No. 4, 

plants which form tllis section are to be included under Santiria; for 
the flowers of Trigmwchhmys are really more like those of Canorium 
than of Santiria. The separation of Canarium from Bantiria by 
charactem taken from the drupe, in my opinion, fails. The drupe of 
Canarium is defined as 1 inch or more in length, ovoid or oblong-ovoid, 
never gibbous, boldly trigonons, ita sidee equal and its endocarp hard 
thick and strong, 3-to I-celled, and the soar of the style apical ; while 
that of Banti& is nsnally less than 1 iu. long, shortly and obliquely 
ovoid or sub-globose, often gibbous, the endocalp being thin, wriaceous, 
sub-ligneous, never bony, 1-celled, and the scar of tha style lateral and 
often approximated to th'e base. Unfortunately several species from 
Perak (which in other respects have the faciea of Santiriu) have the style- 
scar quite terminal ; while, on the other hand, some specie8 with many 
of the charactere of Chnarium have drupes of which the endocarp 
is not more bony than that of several species of Bantiria. The 
characters drawn from the flower, which I have given above, do not 
appear to me to have hitherto had sufficient value attached to them. 

By transferring Santiria Planchoni, Benn. to Uat~arium; by keeping 
up ~ o n o c h h m y e  as a genus characterised by its very large calyx, and 
globose drupe ; and by rest.rictiog Santiria to the plants which form the 
section Eu-santiria of Engler, I venture to think that the study of all 
the plants concerned will be eimplified. 

Stamens 3. 
Leaves sub-wriaaeous with bluntly acnmi- 

nate apices and 10 to I 4  pairs of main 
nerves, flowere '1 in. long, drnpee -4 to -5 
in. long ... . . . . .. 1. 0. Plrmchoni. 

Leaves coriaceons, with caudate-acnminate 
apices and 7 to 9 pairs of main nerves ; 
flowers '2 in. long; drupes 2 to 2.25 in. 
long ... ... ... ... 2. 0. caudaturn. 

Gtamene 6. 
Filaments united into a tube. 

Leaflets glabrous on both surfaces. 
Leaflets 5 to 9 with 7 or 8 paira of 

nerves ; panicles terminal ... 3. 0. parvifolium. 
Lede ts  11 to 17, with 12 to 19 pairs 

of nerves ; panicles axillary ... 4. 0. euphyllum. 
Leaflete more or less hairy. 

Leaflete 7 to 9, sparsely pubescent on 
the lower surface when young, main 
nerves 10 or 12 paire; panicles axil- 
1ary ... ... ... 5. C.grandiflorum. 
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Leaflets sparsely hispid on both surfaces 
when young; glabrous, except the 
hispidnlons nerves, when adult ; pani- 

... cles hispidnlons ... 6. 0. piloeum. 
Leafleta sparsely hispidnlous on the 

upper surface, their under surface and 
the inflorescence mfous-pubescent or ... tomentose ... ... 7. d hirtellum. 

Leaflets with the midrib tomentose on 
the upper surface, the whole of the 
under surface and the panicles 

... mfous-tomer~tose ... 8. C. rufurn. 
Leaflets glabrous on the upper surface, 

the lower glancescent, with a few 
scattered hairs ; panicles msty-tomen- 

... ... tose ... 9. 0. prpurcurcens. 
Filaments free. 

Leaflets quite glabrous on both surfaces ; 
petals pnberulous outside. 

Stipnles persistent. 
... Stipules elliptic-oblong, entire 20. C. commune. 

Stipules potinrtely lobed { 11' O' coccineo- ... 
bracteaturn. 

... Stipnles (if any) decidnonrr 12. 0. Munii. 

Leaflets glabrous or nearly 80 on both 
surfaces, petals mty-pilose or pilose 

... ... outside ... 13. 0. gadondon. 
Leaflets with the midrib and nerves 

pubernlous on the lower surface. 
Leaflebs notglancons beneath,entire ; 

drupe less than 1 in. long ... 14. 0. rubiginosurn. 
Leaflets glaucous beneath, a t  least 

wheu young. 
Leaflets crenulate or snb-crenu- 

late ; drupee I in. long ... 15. 0. Kunsttsri. 
Leaflets obscure1 y and minute- 

ly crenate or serrate, drnpea 
... about 2 in. long 16. 0. glmuc2tm. 

Leaflets rusty-tomentose or pubescent 
on the lower surface, the midrib 
tomentoee on the upper ... ... 17. 0. oecundum. 
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Of doubtful position. 
Male flowem unknown, bat probably 
near C. parvifolium ... ... 18. 0. nitaum. 

1. CANAEIUM PLANCEONI, King, A tree, 50 or 60 feet high ; young 
branches glabrons, cinereom. Learvee 5 to 10 in. long, stipules decidnona. 
Leufits 7 to 13, thinly coriaceous, oblong-lanceolate or elliptic-oblong, 
ehortly and bluntly acnminate ; the base rounded, slightly oblique ; 
both unrfeces glabrons, the upper pale when dry and the nervation 
obsolete, the lower brown with the 10 to 14 pairs of sub-horicontel 
nerves slightly prominent ; length 2 to 4 in., breadth '9 to 1.5 in. ; petio- 
lules -15 to -3 in., the terminal one longer. Paniclee numerous, slender, 
axillary, much shorter than the leaves, pale pubernlone ; the branches 
distant, ascending, the small flowers crowded near their apices. Flowers 
-1 in. long, with several very minute deciduous bracteoles just 
beneath the calyx, CaZy;a ampanulate, deeply cleft into 3 ovate, tri- 
angular lobea, tomenhe outside, glabrous inside. Petab slightly 
larger than the 'sepals, deltoid, with a short subulate inflected apex, 
sub-conoave, less tomentose outside than the sepals, glabrons inside. 
8tamsns 3, wnnivent; the anthem innate, broadly ovate; filaments 
shorter than the anthers, flat, dilated at the base and iuserted on the edge 
of the large cupnler fleshy disc. Ovay in the male flowem imperfect : 
in the female flowers small, ovate, 3-grooved, glabrous; style terminal, 
short, 3-grooved, as is the stigma. Fruit ovoid, slightly gibbous, globular, 
glabrous; the persistent style slightly lateral, '4 to 5 in. long. Bantiria 
Planchoni, A. W. Benn. in Hook. F1. Br. Ind. I, 586; Engler in De. 
Candolle Monegr. Phanerog. IV, 154. 

Malacca: Maingay (Kew Distrib.), Nos. 315, 1972; Qriffith, Nos. 
1152, 1153. Perak : King's wlleotor, No. 5573 ; Scortechini, No. 2097. 

2. CANARIUM CAUDATUM, King n. sp. A tree 20 to 4 feet high; 
young shoots pale brown, lenticellate, all parta except the oalyx quite 
glabrous. Leave8 8 to 13 in. long, stipules (if any) deciduous. Leofito 
6 to 7, coriaceons, oblong to ovate, tapering to both ends, the apex 
caudate-acuminate, the edges entire and sometimes slightly undulate ; 
both surfaces glabrous, shining, the reticulations distinct on the npper 
enrfaoe, and the 7 to 9 pairs of ascending curving interarching main 
nerves pale on the lower; length 3 to 6 in., breadth 1.5 in. to 2-85 in., petio- 
lules -4 to -5 in., the terminal one 1.2 to 1.6 in. Ma2s panicles terminal, 
narrowly pyramidal, few-branohed, shorter than the leaves, the brac- 
holes (if any) deciduous. Iplowere few, a t  the extremities of the 
branches, -2 in., long. Catp widely ampanulate, the month with 
3 broad, shallow teeth, minutely pubesoent outaide, glabrons inside. 
Pekrb longer than the oalyx, imbricate, ovate, acute, the base truncate, 
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thickened in the middle ; the edges thin, both surfaces glabrons. Stu- 
www 3 ; the rnthers oblong, shorter than the flattened filaments, the 
dilated bases of which are attached outside the glabrous fleshy disc 
from which emerges the oblong tapering rudimeutary ovary: style 
filiform, stigma minute. T e d  flowerr not seen. Ripe druper narrowly 
ellipsoid, slightly cla\.ate, sub-tligot~ous, 2 to 2.25 in. loug and .6 iu. 
in diam. ; persirtent calyx emall, flat, 3-angled. 

Perak: King's collector, Nos. 8581, 10016, 10182, and 10227. 
Soortechini, No. 454. 

Thio and the next are distinctly separated from all the other hitherto 
described %layan species by their triandroue  flower^. The leaves and 
drnpee of this are also r e  ry clmgcteristic. 

3. C A H A ~ ~ U Y  P A R V I ~ L I C X ,  A. W. Bean. in Hook. 61. F1. Br. Ind. 1. 
536. A tree ; youug branches slender, dark brown, all parts ultimately 
glabrous except the flower. Leave4 6 6 12 in. long ; leaflets 5 to 9, coria- 
ceons, oblong-lauceoltrte to elliptic, acnminate, entire, the base ronnded 
or slightly narrowed, both surfaces shiniug ; nerves 7 or 8 pairs, spread- 
ing, invisible above (even when dry) and very faint below, length 2 to 
3.5 in., breadth -8 to 1.6 ; petiolnles '1 to -2 in., tile terminal one '35 to -65 
in. ; etipnlea (if any) decidnona. Panickw terminal, slender, the branches 
few, short, few-flowered, bracfeolate. Flowercr .2 in. long, slightly 
longer than the pedicels. Calya campanulate; the month truncate, 
quite entire or faiutly 3-toothed. Petals much longer than the calyx, 
imbricate, elliptic, obtuse, concave, pnberulooe ou both surfaces. Stamenr 
6, as long as the petals : anthem oblong, much shorter than the filaments 
which are snbulate, much dilated in the lower third and very slightly 
united a t  the base. Budinumtary w a r y  ovoid, tapering into the thin 
cylindric etyle, glabrous. PemalefEacercr unknown. a p e  drupe ellipsoid, 
trigonons, glabrons, 1.5 to 1.75 in. long, and .8 in. in dibm. Engler 
in D e h n d .  Monogr. Phanerog. Vol. IV, 140. 

Malacxa: G S t h ,  No. 1068 ; Maingay, No. 353 ( Kew Distribution). 
Perak : King's collector, Nos. 2618 m d  7870. 

The bases of the filslme~~ts in Uriffith's No. 1068 are less dilated 
than in those of Maiogay'a No. 353, or in  those of King'e collector'e 
specimens ; but in other respects the charactere agree, This species in 
externals much resembles 0. nitidurn, h n n .  

4. CANABIUM EUPHYLLUM, Kurz in Joul-n. As. Soc. Bengal, 1872, 
Pt. 2. p. 295. A tree 80 to 90 feet high; young shoota very stout, 
pubernlone. Lecrvee 2 fo 3 feet lo~lg, the stipules (if any) very decid- 
now. Leafleb 11 to 17, membranous, ovate, ovab-oblong or oblong, 
opposite, very shortly and abruptly acnmiaste, the edges glandolar- 
aormlate; the h e  unequal, ronnded or sub-cordate; both surfaces 

J. 11. 31 
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glabrous, minutely reticulrtte, the npper sllining ; main nerves 12 to 19 
pair#, spreading, rather straight, interarching very near the edge; 
length 4 to 10 in., the lower leaflets much the smallest ; breadth 2 2 3.5 
in., petiolules -35 to .6 in. Panicles shorter than the leaves, axillary, 
pubernlous or glabrous, their branches only 1 or 2 inches long, few- 
flowered, sub-corymbose. Flowers 4 in. long. Calyx shorter than the  
petals, tubular, cut for half its length into 3 broad blnnt teeth, pubern- 
lous on both surfaces. Petals oblong, concave and thickened a t  t h e  
apex, minutely tomentose outside. Stantens 6, the anthem linear-oblong, 
ahorter than the glabrons filaments which for two-thirds of their 
length are united into a tube ; rudimentary ovary truncate, glabrous, 
with a few hairs on the top. Female flowere not seen. Ripe drupes 
ovoid-ellipsoid, not trigonons, glabrous, 1.75 in. long and -8 in. in diam., 
peduncles stout ; the persistent calyx 3-angled, woody. Knrz For. Flora 
Burmah. I, 208. A. W. Benn. in Hook. 61. F1. Br. Ind. I, 535. Engler 
in DeCand. Monogr. Phanerog. IV., 123. 

South And~man:  Kurz, King's collector. Burmah: in North 
Arakan, Hildebrand. 

The leaflets on the same leaf vary much in size and shape ; those to- 
wards the base being short and broad, while those towards the apex are 
oblong. This species is closely allied to 0. bengalense, Roxb., but its calyx 
is more deeply toothed ; its anthers are shorter and broader; and its leaves 
although very similar ill texture, are longer, have thicker mchises, while 
the leaflets are serrate and not entire. The young branches of this are  
moreover nearly twice aa thick aa those of C. bengalense. 

5. CANARIUM GUANDIPLORUM, A. W. Benn. in Hook. fil. F1. Br. Ind. 
I, 533. A tree; young branches stout, pubescent, ultimately glabrous 
and dark-coloured. Leaves 9 to 12 in. long, the mchis glabrons. Leaflets 
thinly corisceous, 7 to 9, opposite, ovate-l~nceolate or elliptic-oblong, 
acuminate, entire, the base rounded, npper surface glabrons ; the lower 
glabroua or spnrsely pubescent, with the 10 to 12 pairs of spreading main 
nerves prominent; length 3 to 4'5 in., breadth 1-35 to 1.75 in. ; petio- 
lules -2 in. long, the terminal one longer. Male palaieles little more than 
half as long as the leaves, puberulous o r  nearly glabrons, with a few 
long spreading branches; the flowers few, in  distant clusters, shortly 
pedicelled. Calyx shortly campanulate, with 3 broad, blunt teeth, pube- 
scent outside, glabrons inside. Prtals longer than the calyx, oblong, thick, 
concave, blunt, pubescent outside, glaberuloua inside. Anthers linear, 
longer than the filaments, the latter glabrons, dilated, and forming a short 
tube, rudimentary ovary hairy. FemaleJEozcers larger than the male, in 
axillary racemes, or short panicles with racemose branches ; the anthers 
short, orate ; the filaments as in the male. O v ~ r y  broadly ovoid, tapering 
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into the style and like i t  mfous-pilose ; stigma capitate. Drzqe narrowly 
ellipsoid, snb-trigonons, glabrons ; stone thick, bony, 1.35 in. long. Engler 
in DeCand. Monogr. Phanerog. IV., 122. 

Malacca : Maingay, (Kew Distrib.), No. 312. Singapore : Hullett 
No. 516. 

This is an imperfectly known species. The only male flowers I 
have seenof i t  are those in Mr. Hnllett's specimen from Singapore. 
I have seen no ripe drupes. Oanarium dichotomnnt, Miq. (Pimela 
ddchtoma, Blume Mus. Lngd. Rat. I, 22) closely resembles this ns to 
leaves. But, as neither Blnme nor Miqnel describes its fl~wers, i t  ia 
impossible to decide whether the likeness goes beyond externals. The 
epecific name of this is unfortunate. The flowers described by the 
author of it are females, and they are not larger than the female flowers 
of many other species, while they are mnch smaller than those, for 
example, of 0. rufum, Benn. 

6. CANARIUM P I L O ~ U X ,  A. W. Benn. in Hook. fil.Fl. Br. Ind. I, 533. 
A tree 30 to 60 feet high; young branches rufous-pubescent, with 
strigose hairs iutermixed. Leaves 12 to 18 in. long. Leaflets 3 to 7, 
thinly coria.ceous, opposite, oblong-lanceolate to elliptic, sometimes slight- 
ly obovate, shortly and abruptly muminate, entire or obscurely creuu- 
late ; the base cuneate, slightly unequal-sided ; both surfaces when young 
sparsely hispid, when adult almost glabrons except the midrib and 
12 or 13 pairs of slightly prominent spreading nerves which are 
sparsely hispidulous ; reticulations distinct beneath ; length 4.5 to 5.5 
in., breadth 1-5 to 2.5 in.; petiolules '15 to .29 in., the terminal one more 
than 1 in. ; stipules in pairs, subulate, hairy. Hale racemes axillary, 
abont 6 in. long, hispidolous, interrupted. Plowers abont -5 in. long, 
pedicellate, few. Calyx mnch shorter than the corolla, tubular, its 
mouth nearly entire, minutely tome~itose on both surfaces. Petals 
narrowly oblong, thickened and wider upwards, pubernlous on both 
surfaces. Anthers linear, about half as long as the filaments which 
are linear, flattened and united into a tube for abont one-third of their 
length; rudimentary ovary very short, rnfous-pilose. Femala flowers 
unknown ; the fruiting racemes only about 4 in. long, nearly glabrous. 
Drupes narrowly ellipsoid, sub-trigonous, glabrons, Z iu. long, and .5 
in. in  diam. (unripe). Engler in DeCandolle, Monogr. Phanerog. IV. 
121. Wall. Cat. No. 8100. 

Malacca : Maingay ( Kew Distrib.) No. 302. Singapore : Wallich. 
Perak : Scortechini No. 424. 

This species is very closely allied to 0. hirtellum, the chief differences 
being (1) that the calyx of the male flowers of this is almost entire, 
while in those of 0. hirtellum, the calyx is deeply 3-toothed ; and (2) 
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that the leaves of this are when young hispidnlous, and when adult 
nearly glabrous ; while tbose of 0. hirtellum are more or lese densely 
pubescent beneath a t  all stages. 

7. CANARIUH AIRTELLUM A. W. Benn. in Hook. a. Fl. Br. Ind. I. 534. 
A tree 40 to 60 feet high : tbe young branches, rachises and under 
surfaces of the leaves and the inflorescence more or densely rnfoua- 
pubescent or tomentose. Leave8 9 to 15 in. long: kafek 5 to 7, the 
the pairs opposite, corirrceons, elliptic, shortly and rather abrnptly 
acumiuste, entire or minutely eermlate, the brae ronnded or nub- 
cuneate; upper eurface shining, reticulate, sparsely hispidnlons, the  
midrib tomentose ; main nerves 11 to 13 pairs, spreading, curving, pro- 
minent on the lower, depressed on the upper eurface ; length 4 to 7 in., 
breadth 1.5 to 3 in. ; petiolnles '1 to '2 in., that of the terminal one -5 to 
-75 in. Male flowers in axillary or terminal racernee or pnicles mnoh 
shorter than the leaves. F'lowers '41 in. long, on ehort stout pedicel5 
mostly crowded near the ends of the branchlets. Catyls oampanulate, 
with 3 broad blunt teeth, tomentose on both enrfacee but eepecially 
on the outer. Petals longer than the calyx, oblong, concave, thickened 
upwards, sericeons outside, glabernloua within. Anthem linear, abont 
one-third aa long as the glabroue flattened filaments which are united 
into a tube for half their length; rudimentary ovary very small, rnfona- 
eericeone. Female $owem not much larger than the malea, the stamens 
shorter than the pistil, the free part of the filaments very short, the 
anthers with pnbeecent edges. Ovaq broadly ovoid, densely rnfone- 
sericeons ; the style abont aa long, sparsely pubescent. 8tigma capitab, 
3-lobed. Ripe dmcpe narrowly ellipeoid, trigonow, glabrous, 1 to 1.25 
in. long, and -4 to '5 in. in diam. Engler in De Oandolle Monog. 
Phanerog. IV, 121 ; Hooker Iconee Plantar. No. 1575. Wall Cat. 81@2 
and 9047. 

Peuang ; Wallich, Curtis, Nos. 656, 2251. Selangor : Ridley, 
No. 1869. Perak : King'e collector, Wray ; oommon. 

8. CANARIUX RUFUM, A. W. Benn. in Hook. fil. F1. Br. Ind. Vol. 1, 
533. A tree 60 to 100 feet high : young branchee, infloreeoence, petiolulee 
and under surfaces of the leaves rusty-tomentoee. Leaves 12 to 15 in. 
long, the rachises glabrous when adult. Leajets 7 to 11, very coriaceous, 
oppoeite, elliptic or broadly oblong, shortly and abrnptly acnminata, 
the edges serrate-dentate to the broad rounded sometimes slightly 
oblique base ; upper eorfaoe glabrone except the tomentom midrib, 
shining, the lower boldly and minutely reticulate : main nervea la to 
15 pairs, spreading, very prominent beneath ; length 3 to 6 in., breadth 
2 to 2.75 in, the lowest leaflets the emallest ; petiolnlea .3 to '4 in., 
that of the termiual leaflet 1.25 to 1.5 in. ; e t i p n h  neb seen. Male 
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branches terminal, shortor than the leavea, very stout, the lateral branchem 
very short, the flowers in de&e bracteate clnstem a t  their apioes : 
bractsnumerous, broadly ovate, blunt, concave, tomentose outside. Calyx 
very coriaceons, narrowly campanulate m t h  3 short blunt teeth, seri- 
ceons-tomenhe on both surfaces. P e t a l s  longer than the calyx, oblong, 
concave, tomentoae outside except the glabrous edges, glabrons inside. 
Stamma 6 : the anthers linear, slightly longer than the fil~mente which 
are mnch dilated in  t-helower half and slightly united a t  the base into a 
short tube inserted outaide the fleshy disc; rudimentary ovaryshort,broad, 
glabrous. Female panicks shorter than the male, but the flowers a t  
lea& twice as large ('5 in. long) ; the petals narrower, the anthers mnch 
ehorter than in the malee and the filamenta completely united for one- 
third of their length into a tube ; ovary depressed-plobular, tomentose, 
narrowing into the thick tomentoae style : stigma diemid. Ripe drup 
narrowly ellipsoid, sharply 3-angled, glabrous, the apex rather blunb, 
e'5 to nearly 3 in. long, and 1 to 1-3 in. in dirrm. Engler in De 
Cand. Monog. Phanerog. IV, 107. 

Malacca : Qriffith, No. 1143, Maingay, No. 301. Perak: King'e 
colleotor, Wmy, Scortechini ; common. 

A very diatinct species recognizable a t  once by its very coriaoeons 
many-nerved m t y  leaflete, large flowers, and boldly trigonon6 fruits. 

9. CANARIUX PURPURASCEN~,  A. W. Benn. in Hook. fil. Fl. Br. Ind. 
I, 532. A tree 50 to 70 feet high: young branchea densely m t y -  
pubemlons. Leaves 8 to 14 in. long; stipnlee rotund-cordate, rusty- 
pubescent. Leafife 7 to 9, coriaceons, oblong to elliptic-oblong, rarely 
obovate-oblong, entire, or slightly serrate towards the abruptly acu- 
minate apex, the base slightly nemwed, upper surface glabrous 
rhining; the lower glabrous and glancescent, often with e few scattered 
hairs : main nerves 10 to 14 pairs, spreading ; length 2.5 to 5.5 in., 
breadth 1 to 2 in. ; petiolule .2 to .25 in., that of the terminal one 1 
in. or more. Nale injbreacence ; a racemose panicle often branched, 
rnaty tomentose, 9 to 18 in. long; the ultimate branches few flowered 
branched cymulea. B r a c b  mte, tomentoae, larger than the flower- 
buds, deciduous; flowers -25 in. long. Oalyx tubular, tomentoae, with 
3 broad shallow teeth. Pet& broadly oblong, acute, concave, tomentose 
outaide, glabrous inade. Stamem 6 ; the filamenta muoh ehorter than 
the narrowly oblong pubernlous anthers, dilated a t  the base and slightly 
united so as to form a short tube. Disc none. Rudinrsntay omy 
furbinate, glabrous, dark-colonred. FemalePomere ' 5  in. long, in stout 
few-flowe~-ed raoemes or panicles only 2 to 4 or 5 in. long; ovary 
globuler-ovoid, pubeaceut, narrowed into a short thiok atyle : stigma 
Isrge, capita&, %lobed. Dmpe elliptic-ovoid, ra t l~er  blnnt at eaoh end, 
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buds, ovate or oblong-acurninate, tomentose outside, scarlet. FZowere 
-3 in. long, on pedicel8 about as long aa themselves, sub-globose. Calyx 
campannlate, with three deep broad teeth, tomentose outside, glabrous 
inside. Petals longer then the calyx, valvate, ovate, obtuse, pubernlous 
outside, glabernlous inside. 8 t a m m  6 ; the anthem oblong, about as 
long as the fiee flattened glabrous filaments which rise from the edge 
of the fleshy corrugated disc: rndy, ovary minute. Femals fiwers 
and d r u p  unknoum. Kurz For. Flora Burmah I, 209 ; A. W. Benn. in 
Hook. 61. F1. Br. Ind. I, 536. Engler in De Cand. Monogr. Phanerog. 
IV ,  149. 

South Andaman : Knrz, King's collectom. 
12. CANARIUM &NII, King, n. sp. A tree : young branches slender, 

pale brown, scnrfy-pubernlous. Leaves 9 to 12 in. long, stipules (if 
any) deciduous. Leaflets 5 to 7, thinly coriaceous, ovate or ovate- 
rotund, shortly acuminate, entire ; the base very broad, rounded or sub- 
cordate, never narrowed; both surfaces quite glabrous, shining, the 
reticulations minute : main nerves about 10 pairs, spreading, rather 
straight, slightly prominent beneath; length 3.25 to 4.5 iu., breadth 
1.5 to 2-75 in. ; petiolules '2 to '4 in., the terminal one longer. Panicles 
terminal, slender, shorter than the leaves, minutely pubescent ; their 
branches short (1 in. long), corymbose. Flowm -25 in. long, few ; 
buds globular, each with an oblong, obtuse tomentose bract longer 
than itself. Calyx tomentose, widely campanulate, with 3 broad, shallow 
teeth. Pefale slightly longer than the calyx, broadly ovate, snb-acute, 
minutely pubescent externally, glabrous internally. Stamem 6, anthem 
oblong, shorter than the free glabrous slightly fiattened filamenta which 
are inserted outside the glabrous fleshy lobed disc. ; ovary none. Female 
$f~-wers unknown. Ripe dmcpea ovoid-ellipsoid, glabrous, not trigonous, 
I to 1-25 in. long and .6 iu. in d i m .  ; the woody persistent calyx flat 
and 3-angled. 

South Andarnan Island : Man, King's collectors. 
Thk resembles C.  euphyllum, Kurz in its fruit, but has very dif- 

ferent leaves and panicles : the bracts of the inflorescence in this are 
moreover brown, not scarlet. 

13. CANARIUM KBDONDON, A. W. Benn. in Hook. 61. F1. Br. Ind. I, 
535. A tree, young branches glabrons. Leaves 6 to 12 (rarely 15) in. 
long ; their rachises terete, nearly glabrons, stipules (if any) deciduous. 
Leasets 7 to 9, elliptic-oblong to elliptic, obtusely acuminate, entire, 
both surfaces glabrous or nearly so, the base often unequal rounded or 
sub-cuneate ; main nerves 6 to 9 pairs, spreading, incurved, slightly 
prominent beneath ; length 2.5 to 5 in., breadth 1 to 2.25 in ; petiolules 
-35 to .5 in., the terminal twice as long. Pailicles sparsely rusty- 
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tomentose ; the lateral branches short and wrymboee, minutely b m h  
late. FZvwers globose in bud, abont 8s long as the pedicels ; bracteolee 
minute, subulate. Calyx fleshy, cup-shaped, shortly piloae ontside, the 
mouth with three shallow broad teeth. PetaL valvate, rotund, densely 
ferruginons, pilose ontside, pubesoent inside. Btamem 6 ; the anthem 
broadly ovate, abont as long aa the filaments which are dilated a t  the  
base, free, and inserted ontside the broad fleshy lobed glabrons diso. 
Ovay ovoid, glabrous, stigma, (in the bud) sub-sessile. Ripe drupe 
ellipsoid-ovoid, apicnlate, not trigonous, glabrous, 1.15 in. long and -6 in. 
in diam. Engler in DeCand. Monogr. Phanerog. IV., 136. 

Malacca : Mairlgay (Kew Diotrib.) No. 365. Perak : King's 
collector, many numbers. Penang : Curtis Nos. 495, 1G2, 1433, 1434 ; 
Hnllett, No. 186. Pahang : Rirlley No. 2575. 

A species distinguishable by ita globular buds ; its petab densely mf- 
ous-pilose externally ; and by the long slender petiolules of the leaflete. 

14. CANAEIUM nu~~or~osuar ,  A. W. Benn. in Hook. 61. F1. Br. Ind. I, 
534. A tree : young brancl~es and inflorescence minntely tawny-tomen- 
tose. Leaves 9 to 12 in long, the rachises glabroua when adnlt ; 
etipules (if any) deciduous. Leaflets 5 to 7, coriaceons, elliptic-oblong, 
shortly and obtusely acnminate, entire, the bese rounded or slightly 
narrowed; both surfaces glabrous when adult, the lower pnberuloun 
along the stont midrib and 10 to 13 pairs of spreading curving main 
nerves, the reticulations also distinct : length 3.5 to C'5 in., breadth 1.25 
to 2 in. ; petiolules '6 in., the terminal one 1.5 in. Panick of male 
flowers terminal and axillary, 4 to 10 in. long, the branchlets bearing 
the flowers a t  their extremities in condensed many-flowered dichoto- 
mous cymes. Budo globular, '1 in long, longer than the stout pedicels. 
Cdya a shallow entire cup. Petals deltoid, valvate, concave, much 
exoeeding the calyx, minutely tawny-tomentose ontside, glabrescent 
ineide aa is the calyx. atamens 6, shorter than the petals, inserted on 
the ontside of the lobed cnahion-like fleahy disc ; the anthers oblong, 
abont as long as the flat free filamente. Female flozoers unknown. 
Ripe drupe ellipsoid, nearly I in. long, and '6 in. in diam., o b s m l y  
trigonous, glabrous. Engler in DeCandolle Monogr. Phanerog. IV, 136. 

Malaooa : Maingay (Kew Distrib) No. 309. 
15. C ~ A R I U M  KUXSTLERI, King, n. sp. A tree 60 to 70 feet high: 

young branches rather stout, pale brown, minutely and deciduously 
scurfy-tomentose. L e a w  14 to 20 inches; stipdea deeply laciniata, 
pnbernlons, persistent. Leajets 7 to 11, sub-co~iaceous, oblong t~ 
ellipt,ic-oblong, shortly acuminate, the edges crenulate or sub-entire ; 
the baaa ronaded or sub-cuneate, slightly oblique ; upper surface 
glabroue, the lower glanooua (at least when young), pubernlow on the 
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midrib end nerves, minutely scaly ; main nervee 12 to 15 pairs, spreadir,g, 
mving,  rather prominent beneath ; length 4 to 8 i n ,  breadth 2.25 to 
8' 25 in. ; petiolnlea -3 to  '4 in., the terminal one twice ee long. Mule 
panicles terminal, rusty-pubernlons, 10 to 12 in. long, spreading, oompound, 
the flowens crowded on the ultimate btunchleta; the pedicek short, 
tomentose, each with 1 or 2 oblong tomentose brown bracteoles which are 
longor than the globular buds. F h  .3 in. long. Oalyzr shorter than 
the petals, cut nearly to the baae into 3 ovate obtuse spreading lobes, to- 
rnentose outside, pubemlona inside. Petals ovate, tapering to a c h  end 
(sub-rhomboid), the outer surface keeled, tomentose with glabrous edges, 
the inner glabrous. Btamens 6 ; anthers oblong, shorter tban the slight- 
ly flattened free filaments which are inserted outside the glabrous 
corragated disc ; ruddy ; ovary miuute or 0. Female panicles as large as 
the mele, fewer-flowered and the flowers larger, the bracts a t  the 
bases of the branches laciniate ; stalnst~ rudimentary ; ovary ovoid, 
style short, thick, both glabrone, stigma large and faintly 3-lobed. Ripe 
drupes ellipsoid, rather blunt a t  each end, glabrous, very slightly tri- 
gonons, 1 in. long and -6 in. in diam., the style persistent; the pedicel 
stout, 36 to .8 i n .  long, bearing severe1 persistent bracholee. 

Perak : King's collector Nos. 7M1,7393 and 7509 ; Curtis, No. 2710. 
The neapest ally of this is C. denticulaturn, Blume, but that has 

much shorter filaments and smaller leaves ; its fruit is unknown. 
16. CANA.EIUM o l a u c u ~ ,  Blnme Mne. Bot. Lngd. Bat. I, 219. A tlsee 

410 to 60 feet high : young branches rather slender, lenticellate, deci- 
duously mty-puberulons. Leaves 12 to 15 in. long, the rachiti a t  first 
rusty-pubemlone, ultimately glabrons. Leaflets 7 to 9, oblong or ellip- 
tio, mate  or shortly acuminate, the edges obscurely and minutely 
crenate or serrate or snb-entire; upper surface glabrous, the midrib 
pubescent; the lower glaucous, rusty-pubescent on the midrib and 
sometimes on the 10 to 141 pairs of rather prominent spreading 
main nerves. Slipules rotund-reniform, '4 in. long. Paniclea ter- 
minal, the male as long as, or longer than the leaves, with lax 
spreading branches which become shorter upwards. Mak jbwers 
.2 in. long., in small bmtea te  clusters a t  the ends of the branchlets ; 
brscteoles broadly ovate, tomentose outside, deciduous. Calya cam- 
panulete with 3 broad shallow blunt teeth. Petab longer than the calyx, 
broadly ovate-oblong, concave, tomentose outside and glabrescent within 
llke the calyx. Btancwur 6, the filamenta shorter than the anthers, free, 
dilated a t  the base, attmhed outside the glabrous disc; rudimentary 
ovary glabrous. Panicles of female jlowers shorter than the males, but 
the flowers two or three times as Iwge. Ovary globose and glabrous 
below, grooved and pubescent upwards and tapering into the style. 

J. 11. 3'2 
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6t igma large, capitate, 3-grooved. Ripe drupe ellipsoidal, tapering to 
the top, glabrous and shining, 1.75 to 2-25 in .  long and 1 to 1-25 in. 
in diam., the persistent thickened calyx forming an open sub-entire cup 
a t  its base. 

Penang : Curtia Noe. 803, 862, 2708. Perak : King's collector, 
No 7885. 

17. OANARIUM sacnaDnar, Benn. in Hook. fil. F1. Br. Ind. I, 532. 
A tree 30 to 50 feet high ; young branches slender, and like the rachiee 
under surfaces of the leavee and inflorescenoe rusty-tomenhe or 
pubescent. Leaves 12 to 18 inches long ; leafleta 7 to 9, thinly c o r k  
ceons, oblong, shortly candate-acuminate, minutely serrate-dentate to 
sub-entire, the bsse rounded or slightly cuneate, upper wrfaoe glabrous 
except the minutely tomentose midrib ; the lower mnch retionlate ; 
main nerves 10 to 15 pairs, obscure above, bold beneath, curved, spread- 
ing ; length 3 to 6 in., breadth 1.6 to 2 in. ; petiolules of lateral l ede ta  
only '2 to .3 in., those of the terminal one twioe as long. 8tipules reni- 
form, densely tomentose outside, '35 in. long, and about -5 in. broad. 
Paniclea terminal, rather slender, 10 to 18 in. long, and with lateral 
branches several inches long a t  the extremitiee of which the flowem 
are crowded in little heads; bracts numerous, more or lees ovate a 
oblong, rusty-tomentose, enveloping the buds. FZowws sub-sessile. 
Ualya with 3 broad lobes. Petab oblong, sub-acute, concave, msty- 
tomentose outside, glabrow within. 8tamene 6, the narrowly oblong 
anthers longer than the dilated filaments which are ineerted outeide 
the disc. Disc adherent to the ovoid glabrous rudimentary ovary. 
Femab $owen, unknown. Drupe elongmted-ovoid, sub-trigonous, eub- 
acute, glabrous, about 2 in. long and 1 in. in diam., the pedicel stont and 
the pehietent calyx 3-angled Engler in DeCand. ~ o n o g r .  Phanerog. 
IV., 116. Canan'um, Wall. Cat. 9046. P 0. Benmttia, Engler in DeCand. 
1. c. 119. 

Singapore: Wallich, Hnllett, Ridley No. 1812, King's collecfor 
No. 345: Malacca : Griffith No. 2 141 and 1145, Maingay, No. 300 (Kew 
Dietrib.). Perak: King's collector, Nos. 4330, 6101, 7610 and 10722; 
Soortechini, No. 2081. 

This is allied to 0. rufum, A. W. Benn., but ita leaflets are thinner 
and the panicles much longer and more slender, with longer brancbea ; 
and the drupe is mnch less distinctly trigonons. Dr. Engler baa 
founded his species C. Benccettii on QriRth's specimen No. 1141. But 
on dissection of the flowem of the single specimen,of that number in 
the Calcutta Herbarium, I cannot 6nd that they differ from those of 
the same collector's No. 1145 which Engler refers to. 0. secundum, 
Bemet and I therofore venture to reduce his species to thia. The 
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filamenta are slightly conjoined at  the base and appear as if joined into 
s tube, bnt they are easily separable. 

16. CANARIUM NITIDUM, A. w. Benn. in Hook. a. m. Br. Ind. I, 532. 
A tree 30 to 50 feet high; young branches a t  first pubernlous, but 
speedily glabrous. Leaves 7 to 12 in. long, glabrous, the rachis slender 
and the petiolules rather long. LeafEBts 7 to 9, coriaceoua, shining, 
oblong, shortly acuminate, quite entire, the base rounded or slightly 
narrowed ; main nerves 7 to 9 pairs, spreading, almost horizontal, very 
faint; length 3.5 to 6.5 in., breadth 1.2 to 1.8 in. ; petiolules -4 to '6 
in., that of the terminal l e d e t  1 to 1.5 in. ; stipules deoidnous (not seen). 
F k t  in short terminal racemes : the drupes when ripe ovoid, tapering to 
each end, glabrous, 1'25 to 1.76 in. long, and about 1 in. in diam. Engler 
in De Cand. Monog. Phsner. IV, 108 ; Wall Cat. 8546 in part. 

Singapore: Wallich. Malacca : Griffith 1147 ; Maingey No. 358, 
(Kew Distrib). Perak : King's collector, Nos. 4604, 4263, 5658 and 
10916. 

Male flowers of tliis are not known. The ripe drupe is much more 
ovoid than in the majority of the species, aud this is the character by 
which, so far as the material goes (for male flowere of this are nn- 
known) it is most readily distinguished from C. pamifolium, Benn. 
A flowering specimen recently collected in Singapore by Mr. H. M. 
Ridley (No. 3799) may belong to this. Ripe fruit from the same tree 
ia required to settle the matter. 

2. T ~ I ~ O N O C H L A M Y ~ ,  Hook, f. 

A tree with pustulate tomentom-pubescent branches. Leaves alter- 
nate, imparipinnate, with opposite petiolulate leaflets. h e r s  polyga- 
mow. Calyx large, keeled, with 3 large connivent valvate segments. 
Petab 3, valvate, about equalling Bhe calyx. Disc annular. Bta.mens 6, 
inserted on the margin of the disc; filamenta very short. Ovary 3- 
celled, nearly globose ; style straight, short, stigma 3-lobed ; ovulee 
2 in  each cell, axile. Drupe obliquely globose, 1-celled, 1-seeded.-A 
single Malayan species. 

1. T ~ l G o a o c ~ ~ ~ m s  ~ ~ 1 ~ ~ 1 ~ ~ 1 1 ,  Hook. fil. in Trans. Linn. Soc. 
XXIII, 170, t. XXVII. A tree 50 to 100 feet high : young branches 
rather slender, sparsely lenticellate, rusty-puberulou~. Leaven 6 to 12 
in. long, their rachises minutely tomentose; leaflete 13 to 15, thinly 
coriaceous, oblong-lanceolab, aa-inate, entire, the base rounded or 
slightly narrowed : upper surface glabrons except the tomentose midrib, 
pale when dry ; the lower sparsely pnbescent, pale brown when dry 
and the 13 to 15 paim of sub-horizontal main nerves rather prominent: 
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length 1.5 to 3 in., breadth .65 to '1 in. Panicla shorter than the 
leaves, few-flowered, rusty-tomentoae ; branchlete and pedicels with 
linear-oblong bracte. Eaocaers polygamous, '35 in. long. Calyz large, 
keeled, with 3 deep broad triangular connivent rusty-tomentoae eegmente. 
PetaZs narrowly elliptic, slightly exserted, denaely pale tomentoee with 
a glabroua spot on the base inside. Btamne 6, inserted by short 
filaments on the edge of a thin hypogynous annnlv globrons disu, very 
small in the pistillate flowers. Ovwy depressed sub-globular, glabroum, 
the style basi-lateral; the stigma, depressed, capitate, obscurely %lobed. 
Drupe obliquely sub-globwe, glabrons, about '5 in. in diam. Bennet 
in Hook. fil.Fl. Br. Ind. I, 539. Santiria Gbijithii, Engler in DO. 
Monog. Phanerog. IV, 155. 

Malacca; Griffith, NO. 1148 ; Maingay (Kew dietrib.) No. 316. 
Perak ; King's collector Nos. 4625, 1828, 8817. 

4. SANTIRIA, Blume. 

Reziniferous trees. Leaves alternate, 3-foliolate or impmipinnate, 
firm ; leaflets opposite, slightly oblique, entire. E2olaers in uniformly 
hermaphrodite, axillary or terminal branched panicles ; the stipnles, 
(if any) fngacions, bracts usually obsolete, bracteoles minute. Calyz 
cnpnliform, 3-lobed or 3-64 valvate. PetaL 3, valvate or sub-imbricate, 
broad and truncate at the base, exceeding the calyx. Diec annular, 
fleshy, adnate. Stamens 6, distinct, mnally intlexed, inserted on the  
margin or outside of the disc. Ouaq 3-celled, with 2 ovnlea in each 
cell; style short, stigma capitate or %lobed. Drupe ellipsoidal o r  
sub-globose, more or less laterally compressed on the ventral side, and 
the soar of the stigma nwally lateral or basal, 1-celled, 1-seeded ; the 
stone cmstaceons, rarely woody, Cotylsdons contortnplicate.-Dl8~~1~. 
Malayan Archipelago. Species probably 35. 

Panicles longer than the leaves. 

Paniclee and leaves glabrous; leatlete 9 to 
20 in. long ... ... ... 1. S.flwr'bunda. 

Panicles hispidulona-pubescent ; leaflefs 
sparsely hispidulone on the lower eur- 
fwe 4 to 8 in. long tlowem on long 
slender pedicels ... ... 2. 8. lam. 

Panicles pubernlous ; leaflet8 glabrona ; 
leaflets 3 to 9 in. long flowere on short 
pedicels ... ... ... 3. 5. faecioulatu. 
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Panicles shorter than the leaves. 
Panicles solitary, axillary or terminal, 

with rather long peduncles. 
Branches of the paniclea few, lax, 

slender, very long and bearing the 
... flowers on short distant cymnles 4. 8. pubesulo. 

Branohes of the panicle numerous, 
stout, divaricate; the flowers in 
oorymboae oymw towards their 
apioea. 

Flowers -2 to $5 in. long; ripe 
... fruit more than 1 in. long 5. 8. mamowpa. 

Flowers -1 in. long or lese : ripe 
frnit .6 to .7 in. long. 

Plower-buds conical ... 6. 8. l&vigak. 
Flower-buds globular ... 7. 8. obkmgd,folia. 

Panicles aeeeile, branching from the bsee, 
sometimes more than one from r leaf- 
axil. 

Leaflets qnite glabroue. 
L"xar of Btigma ferminsl in the 

ripe frnit ; leaflets narrowly o b  
long, their main nerves 12 to 
14 pairs ... ... 8. 8. brgifdia. 

LScrrr of stigma of ripe frnit ap- 
proximated to its base. 

Leaflets oblong to elliptie 
oblong; nerves 10 to 15 
pira ... ... 9. 8.Wmyi. 

Ledets  elliptic-oblong to 
ovate ; nerves obont 8 pairs 
or fewer ... ... 10. 19. apioulata. 

Ladeta more or lees hairy beneath. 
Leaflets quite glabrous on the up- 

per surface. 
Lower snrfaoe of lafleta 

boldly reticnlete and mety- 
pubescent ... ... 11. 8. costuta. 

Lower surfwe not conepicn- 
ansly d o n l a b ,  ~ l s t y -  
pubernlope when young ; 
main nerves obout 10 pairs 12. 9. aonferta. 
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Leafleb glabrescent on the upper 
surfme, the midrib tomentose ; 
lower snrflloe densely rusty- 
tomentose ; main nervea 15 to 
20 pairs ... ... 13. 8. mult&ra. 

1. SANTIBIA PLOBIBUNDA, King n. sp. A tree 20 to 30 feet high : 
young branches stont, scurfy, rnsty-pubescent. Leaves 2 or 3 feet long, 
the rachises flattened and channelled on the npper surface below the 
lowest leaflets, anricled at the very b e ,  pnberulons s t  first but speedily 
glabrous. Leafits 13 to 15 or 17, coriaceons, oblong, shortly acuminate ; 
the baae rounded, slightly unequal; glabrous on both surfaces, the mid- 
rib alone sometimes pubernlone on the lower, reticulatione minute; main 
nerves 20 to 30 pairs, spreading, curving at  the tips, interarching but 
slightly; length 9 to 20 in., breadth 2.35 to 5 in. ; petiolnles very stout, 
5 to 7 in. long. Padclee 2 tb 3 feet long, slender, mnch branohed, striate, 
glabrous, bearing nnmerone scattered horizontal short branchlets -5 
to 1-5 in. long which bear two or three 3- to 5-flowered cymulee. 
Ir'2ozoeru 1 in. long ; their pedicel8 longer, unequal, slender, pubernlone, 
with a few snbulate bracteolea a t  the baee. Calyx flat, 3-angled, 
glabrescent. Petale erect, deltoid, fleshy, concave, keeled along the 
middle, glabrous outside. Stamem 6, the filaments shorter than the 
oblong anthers, slightly dilated below, imerted on the outer surface of 
the edge of the thick fleshy cnpdw diso. Ova? small. Styb short, stout, 
3-angled like the stigma. Rip d p u ~  elliptic, apicnlate, glabrone, -8 in. 
long and a5 in. in diam ; the peduncles slender, .5 to '75 in. long ; stig- 
matic scar terminal. 

Perak : King's colleator, Nos. 7510, 7632 and 10151. 
There are in the Caloutta Herbarium flowering specimene of a 

species closely allied to this ; but in the absence of fruit I hesitate to 
describe it. 

2. SANTIRU L ~ A ,  King. A tree 50 to 70 feet high : younq branch- 
a, rachkes of the leaves, and the inflorescence densely clothed with mty, 
hispidnlons, spreading and mostly deciduous haire. Learoes 14 to 22 in. 
long, the stipnles (if any) decidnoua. Leafktr 7 to 9, oblong to oblong- 
elliptic, sometimes slightly obovate, shortly and abruptly muminate, 
the edges entire, the baae often unequal-sided, cuneate : length 5 

8 in., breadth 1.75 fo 2.5 in., petiolule .4 or -5 in.; both surfaces 
reticdate, the upper glabrous, the lower sparsely hispidnlone especially 
on the midrib and nerves : main nerves 12 to 14 pairs, slightly promi- 
nent on the lower surface, spreading, ourving, i n t emhing  near the 
edge. Panicles usually mnch longer than the leaves, terminal, their 
b-ches short, lax, rather few-flowered, the ultimate branchlete gla- 
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h a ,  the larger hispidnlous-pubescent. F b w m  .3 in. in diam., gla- 
brous, shorter than the slender minutely bracteolate pedicels. Calyz 
with 3 broad, spreading, very blunt teeth, much shorter than the corolla. 
Petab 3, thiok, slightly keeled on the back, ovate, obtuse. Btamens 6, 
free, about as long aa the p e a ,  inserted on the outer margin of the 
6-lobed, glabroue, cushion-like diso; anthers ovate, abont ae long aa 
the thick rather flattened filamente : rudimentary ovary submerged in 
the  disc, mal l ,  sub-cylindric, glabrons as is the thick fluted style; 
stigma %lobed. Pmala flozaem unknown. Ripe drtrpas narrowly 
ellipeoid, trigonous, one side wider and flatter than the other two, 
glabrous, 1 to 1.4 in. long and .6 to -7 in. in diam ; stone thin. 
Canarium hxum, A. W. Benn. in Hook. 61. F1. B2. Ind. I. 535 ; Engler 
in DeCand. Monog. Pbanerog. IV, 139. 

Malacca ; Maingay (Kew Distrib.,) No. 366. Perak : King's col- 
lector, Nos. 3192 and 3516. Penang : Curtis No. 1431. Pahang; Hidley 
No. 2951. 

The drupes of this have the remains of the stigma terminal, and in 
this respect they agree technically with the diagnosis of Canarium. 
But  they are not equally 3-sided as in that geuus, one side being wider 
and more rounded than the other two. The structure of the flower is 
not a t  a11 that of Canarium, and I therefore transfer the species to 
8antiria. 

3. SANTIRIA FASCICULATA, A. W. Benn. in Hook. 61. FI. Br. Ind. I, 
539. A tree 90 to 50 feet high: young branches a t  first rusty-pube- 
scent, becoming glabrons, the bark pale cinereons. Leavee 10 to 15 in., 
the  rachis terete, a t  first pubernlous, afterwar& glabrescent, slightly 
flattened on the upper surface near the base. Leajets 5 to 7, mem- 
branous, elliptic to elliptic-oblong, more or less caudate-acumiuate, the 
base cuneate, both surfaces glabrons ; main nerves '7 or 8 pairs, spread- 
ing, much curved, interarching, bold and prominent on the lower, in- 
conspicoons on the upper surface ; length 41'5 to 9 in., breadth 2 to 3 
i n  ; petiolules -75 to 1 in., much thickened a t  each end, the terminal 
one much longer. Panicles slender, pubernlous, terminal, aa Iong as or 
longer than the leaves, with few long, narrow, angular, lax bmncherc 
bearing a t  intervals short 6- to 10-flowered cymnles. &ers .05 in. 
long ; the pedicels unequal, tomentose, bracteolate. Calyx cnpular, 
hispid-tomentose outside with 3 bold, deltoid, acute teeth. Petah 
imbricate, slightly longer than the calyx, deltoid, glabrescent. Stamens 
6, filamente abont as long 8s the broadly ovate anthers and inserted 
outaide the edge of the ring-like glabrous diso. Ovay ovoid, glabrous. 
Ripe drupes na~mwly and obliquely ovoid, flattened on one side, slightly 
g i b b u s  a t  the base, glabrons, the scar of the stigma terminal, .8 in. 
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long and *6 in. in diam. Engler in DeCand. Monogr. Phanerog. IV, 
164. 

Malama : Maingmy (Kew Distrib.) No. 307. Penang ; Curtis No. 
1544. Perak: King's collector, Nos. 3123, 3319, 3716, 3500, 6610 ; 
Soortechini No. 1988. 

4. SANTIRIA PUBERULA, A. W. Benn. in Hook. a. F1. Br. Ind. I, 
537. A tree 30 to 50 feet high : young branches slender, pale gray, a t  
first pnberulona a f t e r w d  glabrons. Leaves 8 to 10 in. long, the rrrobi- 
ses glabrescent or glabrous, terete, flattened on the npper s n r h  jnst 
above the base. Leaflet8 5 rarely 7, thinly coriaoeons, elliptic to oblong, 
acute or shortly acnminate, the base slightly cuneate ; npper snrface 
quite glabrons ; the lower minutely pnbernlons, reticnlate, the 9 to 11 
pairs of spreading, curving, interarching nerves prominent : length 4 to 
6 in., breadth 1.5 to 2.5 in. ; petiolnles '4 to '6 in. long, the terminal 
one 1 to 1.75 in., all swollen a t  the upper end. Paniclee t e r m i d  or  
axillary, shorter than the leaves, minutely tomentose, with a few lax 
spreading branchee bearing rather dbtant, 5- to Sflowered, sub-aeasile 
cymnles. Plowers abont -05 in. long, the pedicels abont as long, nneqnal, 
stout, tomentom. Calyx cnpnlar ; with 3, deltoid, wnte teeth, tomen- 
tose outside. Petals valvate, ovate-rotund, concave, with a slight 
inflected point a t  the apex, glabroua, much longer than the mlyx. 
Btamns 6 ;  filaments longer than the ovate anthers, inserted on the 
edge of the crennlate fleshy disc : ovary ovoid, glabrons. Ripe drupes 
narrowly ellipsoid, straight on one side, curved on the other, obscurely 
3- or 4-angled, glabrous, the scar of the stigma terminal ; length .75 in., 
diam. -35 in. Engler in DC. Yon. Phan. IV, 161. 

Perak : Wray, No. 3210 : King's collector, No. 3489, 3529, 6832. 
This oomes very near to 8. forckuhta, A. W .  Benn., and I much 

doubt its being really distinct from that species. 
5. SANTIBIA MACROCARPA, King n. up. A glabrous tree, 4k) to 70 feet 

high : young branches with brown lenticellate bark. Leaves 5 to 9 in. 
long, the rachis slightly flattened on the upper surface near the base. 
LmfEPte thinly coriweoua, oblong-elliptic to obovate or sub-rotund, very 
shortly and bluntly apicnlate ; the base cuneate, rarely rounded ; main 
nervea 7 or.8 paim, spreading, slightly curved, interarching boldly, slight- 
ly depressed on the npper surface (when dry) and sub-prominent on 
the lower ; length 3 to 41.75 in., breadth 2 to 2.75 in. ; petiolulee -85 to 
-5 in., the terminal one 1 in. or more. Panicles axillary, solitary, shorter 
than the leaves, with distant lateral branchlete '5  fo 1 in. long and bearing 
a t  their apices 2- to 6-flowered bracteolate cymnles. F b s  .2 to .25 in. 
long. Calyx thick, deeply cupnlar or sub-camprtnnlate, with 3 bold 
triangular lobes, glabrescent. Petalu twice ae long aa the calyx, fleahy, 
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glabrous, broadly oblong, very concave, the apex much tllickened and 
deeply infiexed and t,he sides partly inflexed to form a kind of hood. 
Stamens 6; the filamenta much shorter than the oblong anthers, 
lanceolate, dilated a t  the base and inserted outside the quadrate lobes 
of the thin ring-like disc. Oenry ovoid-globose, glabrons, tapering into 
the short thick style : stigma discoid. Ripe drupes obliquely ovoid, flat- 
tened on one side, glabrous, 3-25 to 1-5 in. long, and abont .75 in. in 
diam ; peduncle slender, .5 to 1 in. long, scar of stigma terminal. 

Perak : King's collector, Nos. 5304, 5580 and 7898. 
6. SANRRIA LAEVIQATA, Blume Mas. Bob. I, 21 1. A tree 50 to 100 

feet high : young branches dark-colou~.ed, lenticellate, glabrons. Leaves 
9 to 17 in. long, glabrons: the rachisee flattened below the lowest 
leaflet and channelled a t  the base. Leafits coriaceous, elliptic-oblong to 
oblong, shortly acnminate ; the base usually rounded or sub-cordate, but 
sometimes narrowed and sub-oblique : both surfaces retioulate, the lower 
brown when dry : main nerves 11 to 17 pairs, sub-horieontal, slightly pro- 
minent on the lower surface ; length 4.5 to 9 i n ,  breadth 1.5 to 2.8 in., 
petiolules abont -5 in. Panicks shorter than the leaves, axillary or 
*lightly supra-axillary, solitary, 6 to 8 in. long (including the rather 
long pednncles), spreading; the branches ascending, pnberulous near . 
the  apioes where the flowers are crowded in conical ebracteolak cymee. 
Fhaers  less than '1 in. long, shorter than the pedicels. Calyx cnpular, 
the  month almost entire or waved, minutely tomentose outside. Petals 
deltoid-rotund, the apex inflexed, valvate, glabrous. 8tamens 6 ; anthers 
ovate, about as long as the filaments which are inserted by dilated 
bases outside the ring-like disc: rndimentary ovary small, ovoid. Female 
$mers not seen. Ripe drupes '6 in. long, glabrous, broadly ovoid, blunt, 
flattened on one side, the remains of the stigma near the apex of the 
flattened side, pednncle ' 5  in. long. A.  W. Benn. in Hook. fil. Fl. Br. 
Ind. I, 538; Engler in DeCand. Monog. Phanerog. IV, 165. Cana- 
&urn kzevigatunz, Miq. Fl. Ind. Bat., Vol. I, Pt. 2, p. 648. Canarium 
altbsiwu111, Herb. Korth. 

Malacca ; Griffitll NO. 1149, Maingay. Pemk ; King's collector, 
Nos. 4438, 5-441, 5839 and 7961 ; Scortec11ini.-DISTR~. Sumatra. 

The leaves of this vary a good deal as to the number of the 
main nerves and as to the shape of the base, some having broad and even 
sub-cordate while others have cuneate bases. 

7. SINTIRIA OBLONQIPOI~IA, Bllme in Mus. Bot. Lngd. Bat. I, 211. 
A tree 50 to 80 feet high : young branches pale, IenticelIate, a t  fir-st 
ecurfy, afterwards glabmoe. Leave8 12 to 18 in. long; their rachises 
terete, not winged a t  t.he base but slightly flattened, glabrons, the sti- 
pnlee (if any) deciduous. Leafits 7 to 9 in., thinly wriaceons, oblong, 

J. 11. 33 
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occasionally ovate-oblong or ovate, slightly unequilateml eepeaially a t  
the base ; the spex very shortly abruptly and bluntly acuminste, edgea 
entire ; base in the oblong forma sub-cuneate, in the ovate forms broad 
and rounded ; upper snt~fnces glabrous and reticulate, oliv~oeoae when 
dry;  the lower pale brown when dry, very minutely lepidote; main 
nerves 10 to 13 pairs (in the ovate forms only 7 or A paire), spreading, 
interarclling near the edge ; length 4 to 6 in., the ovateforms shorter ; 
b r e ~ d t h  1.75 to 2-26 in. ; petiolules ' 5  to '7 in., the terminal one 1.5 in. 
Panicles axillary or terminal, shorter than the leaves, pale scnrfy when 
young, divaricate, cymose, s p r e d i ~ ~ g ,  the flowers crowded near the extre- 
mities of tho branches, ebracteolate. Bud8 .1 iu. in diam., sub-globular, 
about as long as the clavate pedicels. Calyz campanulate, deeply cut into 
3, rotund, deltoid, sub-concave teeth, eonrfy outside. Petalr sub-~sotnnd 
with a truncate base, slightly concave, longer than the calyx, puber- 
ulous outside, glabrous imide. Stamens 6. dnth.9~8 oblong, about es 
long as the filaments : the latter flattened, narrow, inserted outside the 
glabrous, thin, fleshy, lobed disc. Ripe drrrp ovoid, ellipsoid or g l o b e ,  
flattened on one aide, oblique, obscurely &gonous, glabrous, -7 in. long, 
and -5 in. in diam., the scar of the stigma a t  the apex of the flattened 

, ride Engler iu DeCand. Monog. Phanerog, IV, 162. 8antiria Maingo+, 
A. W. Benn. in Hook. fil. F1. Br. Ind. T, 538 : Engler 1. c. IV, 165. 
Canarium obkmgifolium, Miq. Fl. Ind. Bat. I, Pt. 2, p. 615. Canari- 
una eupteron, Miq. F1. Ind. Bst., Vol. I, Pt. 2, p. 648. 

Mnl~ccn, (Kom Distl ib.) No. 310. Perak : a common tree, King's 
co l lec to r . -Dl~~~l~ .  Sumatra, Java, Borneo. 

Blnme's original description (drawn up from speoimens from 
Java and Sumatra) suits this plant well. An autl~entic specimen of 
Miquel's C'amrirc acyteron shows that that species must be rednced 
here, as must Bennet's Suntiria Maingayi of which Maingay's speoimen 
No. 310 (Kew Dlgtrib.) is the type. C a n a r i u ~  atb-repmndum, Miq. 
is, according to its nnthor, closely allied to 0. euphon, Miq. and should 
probably also be reduced to this. 

8. FANTIRIA LONQIFOL~A, King n. sp. A tree 10 to 20 feet high: 
young branches very stout., ( ' 5  to "75 iu. in diam.), their bark brown, 
glabrous, lenticellate. Leaves 2 to 3 feet long, glabrous; the rachisee 
stout, flattened below the lowest leaflets, not winged a t  the bases. Leafit. 
11 to 15 pairs, narrowly oblong, gradually tapering to the acnminate 
%per, the h e  oblique or rounded ; main nerves 12 to 14 pairs, sp red-  
ing, curved, not prominent : length 9 to 11 in., breadth 1-75 to 2.5 in. ; 
petiolnles '65 to 1 in., stout, enlarged a t  eaoh end. Fioloet8 nnknowo. 
Fmitdng panicks much shorter than the leaves, one or two in the axil of 
e leaf, nnequal, o111y. 4 to 7 in. long, glabrous, the branohes short. 
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B i p  dtupes ovoid, h t t ened  on one side, the scar of the stigma terminal, 
glabrous, 1 in. long. and -65 in. in diam. 

Perak : Ki~lg'a collector, Nos. 3594, 6838. 
This is so unlike any described species of 8ariliria that, in ~ p i t e  

of the absence of flowers on the ot~ly specimens I have seen, I have 
ventured to name it. The small size of the tree and the large sire of 
ita Ieavw make i t  eaey of recognition in the genus. 

9. SAHPIBIA WBATI, King n. sp. A tree 20 to 30 feet high : yonng ' 

branches very tllick, (-75 to 1 in. in diam.) Leaveu 12 to 30 in. long ; 
the rachiaee trigonone, channelled in the lowei part and almost winged 
a t  the base, pubernlone. Leaftets 13 to 15, membranone, oblong to 
elliptic-oblong, very shortly and bluntly acuminate ; the base rounded, 
slightly oblique; upper surface shining, olivaceous when dry, the lower 
pale brown, both glabrous and reticulate ; main nerves 10 to 15 pairs, 
spreading, curving, slightly prominent beneath, 1eng.th 6 to 11 iu. ,  
breadth 2.5 to 4 in. ; petiolules thickened a t  both ends, .5 to 1 in., t l ~ e  
terminal one more tlian twice ae long. Pa~iiclee 3 01. 4 in. long, sevel-1 
densely crowded in the  ruils of one leaf, ebracteolate, pubernlous 01- 

glabreacent below, the ultimate blanches scurfy rufous-pnberuloue. 
Flowere -1 or '15 in. long, shorter than tlie pedicels. Calya cupul,rr, the 
mouth with 3, broad, shallow teeth, glabrous, with a few hairs near the 
edge. Petab valvate, rotund, glabrous, rather fleshy. Stamene 6 ; t l ~ e  
anthem ovate, longer than the flattened filaments which are inserted 
on tho outside of the edge of the ring-like, flesl~ly, glabrous, corrugated 
disc. Rudinrerctay my small, ovoid. li'emala@ere unknown. Ripe 
d m p  obliquely ovoid, slightly compressed, blunt a t  each end, -6 to .75 in. 
long, glabrous, the scar of the stigma approximated to the peduncle, 
peduncle .5 in. long. 

Perak : Wray, Nos. 1423,2970 ; King's collector, No. 3689 ; Stork- 
chini No. 2095. 

Allied to 8 .  conferfa, but with larger leaves and fruit, much lew 
hairy panicles, arid perfectly glabrons lcaves. 

10. SANTIRIA APICULATA, A. W. Benn. in Hook. 61. F1. Br. Ind. I, 
537. A tree 20 to 50 feet high: young branches with pale h r k ,  
pubernlous. Leaves 6 to 8 in. long, stipules (if any) deciduoug Leclflets 
membmnons, oblong, elliptic-oblong to ovate, more or leas bluntly acu- 
minate, the base rounded or cuneate, gLabr0~8 ou both surfaces and reti- 
cula& especially on the lower ; main nerves lather irregular, about 8 

ascendit~g, curved, slightly prominent beneath, length 3.5 to 5.5 
in., breadth 1.75 to 2.25 in. ; petiolules '4 to '6 in., the terminal longer. 
P ~ k b  axillmy, slender, shorter than the leaves, more or lees pymmi- 
dal, glabrous, the flowers small and crowded near the puberulono 
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apiccs, bracteoles minute. Flowers '1 in. or less in diam., their pedicela 
twice as long. Calyx cupular with 3 broad, shallow, blunt teeth, nearly 
glabrons. Petale rotund, glabrons. Stamens 6, inflexed ; anthem ovate, 
abont as long as the flattened filaments which are inserted by their 
slightly dilated bases ontside t,he glnbrous fleshy lobed and c o ~ n g a t e d  
disc. Rudimentary ovary ovoid, sunk in the disc, pubescent ; style very 
short ; stigma 3-lobed, small, terminal. Fenlaleflo2oers in panicles like the 
males, the stamens with broadcr filaments: ovary broadly ovoid, 
pubescent, style very short: stigma large, discoid, cupnlate, terminal, 
R+e drupea ovoid-globdse, .5 in. long, glabrons, the scar of the stigma 
near the bsse, the p e r i m p  thinly coriaceons. Engler in DeCand. 
Monogr. Phanerog. IV,  163. 

Malacca: Maingay, Nos. 303, 308, 314 (Kew Distrib.) Perak: 
Scortechini 1701 : King's collector ;-D~STHIB. ; Sumatra. 

The fruit is remarkable for the close approximation of the 
remains of the stigma to the peduncle. Tlie venation of the leaves 
is variable: in many specimens the main nerves b i fumte  abont half 
way between the midrib and the edge of the leaf, while in ot,hers thore 
is no bifurcation a t  all. 

11. SANTIRIA COSTATA, A. W. Renn. in Hook. fil. F1. Br. Ind. I, 
537. A tree : young branches with gray bark, rusty-pubernlous a t  first, 
ultimately glnbrous. I~eacea 6 to 9 in, 1o11g :   ti pules (if any) deciduous; 
the r~chiues broadly channelled above in t,he lower part, but not winged 
a t  the base. Leajets coriaceons, oblong-lanceolate to elliptic, shortly 
and bluntly acuminate, the base acute or rounded : upper surface quite 
glabrons and shining, the midrib promillent on both surfaces; lower 
surface boldly reticulate and with a few scattered hairs ; the 9 to 11 
p ~ i r s  of main nerves upreading, curviog, very prominent, rusty-pubescent ; 
length 3.5 to 4.5 in., breadth 1'25 to 2 in., ; petiolules -35 to '6 in., 
thickened a t  both ends. Panicles solitary, much nhorter than the leaves, 
(only about 3 in. long) few-branched, rusty-tomentose, decidnonsly 
bracteolate. Flowers -1 in. long, in small faacicles a t  the ends of the 
branchlets ; the slender pedicels abont as long or longer. Calyx cupular, 
truncate, dentate, glabrescent. Prtale much longer than the calyx, 
broadly o;ate, blunt, concave, nearly glabrons. 8tamsc1s 6 ; the filamenta 
abont as long as the anthem, slender and inserted beneath the margin 
of the outside of the small ring-like disc. Ripe drupes narrowly ovoid, 
elightly flattened on oue mde, '75 in. long and -5 in. in diam., the 
scar of the stigma apical. Eugler in DeCandolle Monogr. Phanemg. 
IV, 167. 

Malacca: M d n p y  (Kew Distrib.) No. 313. Perak : King'a ool- 
lector, No. 7597. 
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The short rusty-tomentose panicles, and almost glab1.011~ flowera on 
slender pedicels distinguish this from 8. fasciculata, to which it is 
closely allied. The leaves also give diagnostio mnrks, those of this 
species having more nerves and being pubescent beneath. 

12. SANTIRIA CONFERTA, A. W. Benn. in Hook. fil. F1 BY. Ind. I, 
537. A tree : young shoots rather stout ( 3 5  in, in diam.), rusty-puber- 
ulous, afterwards glabrous and striate. Leave8 12 to 18 ill. long; 
stipules (if any) deciduous, the rachis rufous-puberulous whon young. 
Lettflets coriaceous, 9 to 13, oblong to oblong-lanceolate, gradually tal)crin# 
to tho acuminate apex, the base rounded: npper surface glabrous, 
shining, minutely reticulate, olivaceous when dry ; the lower brow11 
when dry, minutely rusty-puberulous when young; main nerves about 
10 pairs, spreading, curving, slightly promillent on the lower surface : 
length 3.5 to 6 in., breadth 1.6 to 2 in., petiolules .6 to .7 in. Pat~icles 
3 to 4 in. long, several from an axil and much shorter than the leaves, 
rufous-pubescent, densely crowded, bmcteoles minute ; pedicels slightly 
shorter than the flowers. Flowers -1 to .15 in. long. Culyx cupular, 
with 3 shallow broad teeth, maty-tomentose outside. Petals imbricate, 
rotund, concave, puberulous. 8tamem 6, indexed, the anthers ovate, 
about as long ae the flat filaments which are inserted on the edge of the 
fleshy ring-like disc ; mdimmtary m a y  small, glabrous, ovoid. Female 
powers not seen. Ripe drupes obliquely ovoid, dark-colonred, glabrous, 
rather less than -5 in. long, the scar of the stigma near the base, pericarp 
stoutly corinceous. Engler in De Candolle Monogr. Phanerog. IV, 160. 

Malacca : Maingay (Kew Distrib. ) No. 306, Griffith No. 1150. 
This is readily distinguished by its crowded condensed mfous- 

tomelltose panicles and small glabrons fruit. 
13. SAN'~IRIA Y~L'PIPLORA,  A.  w. Benu. in Hook. fil. F1. Br. Iud. 

I, 538. A tree, 60 to 100 feet high : yonng branches rather stout (.35 to 
.5 in. in diam.), densely and minutely rusty-tomeritose like the 
rachises nnd under ~urfaces of the leaves and the inflorescence. Leaves 9 
to 15 in. long; the rachisea terete in the upper part, bat channelled near 
the h e .  Leajets 5 to 7, col.iaceous, oblong or elliptic-oblong, tapering 
slightly to the shortly acuminate apex ; the base cuv~ente 01- obliquely 
rounded ; npper surface glabrescent except the tomentose midrib and 
15 to 20 pairs of sub-horizontal main nerves which are bold and pro- 
minent on the lower surface ; length 4.5 to 10 in., breadth 2 to 3 in., 
petiolules '4 to -5  in. Panicles axillary or terminal, solitary, shorter 
than the leaves, ebmteolate, (? bracteoles caduceus) spreading. Plowers 
crowded a t  the extremities, .1 in. long, slightly longer than their tomen- 
tose pedicels. C'alyx n shallow cup, the moutl~ almost entire or with 3 
~hrtllom wavy teeth, tornentose outside. Petals much longer than the 
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calyx, slightly imbricate, thick, broadly ovate, obtnse, with short 
 lightly inflexed apical appendix, glabrous. Stameru 6, the ovate anthers 
about as long as the thick flatt.ish filaments whioh are inserted on the 
edge of the thick fleshy ring-like disc ; nulimentary ovary ovoid, minute. 
FmakfEowers not seen. Ripe drupes ovoid-globwe, h t t ened  on one side, 
.75 in. long, glabrone, the scar of the stigma below the apex of the 
flattened side. Engler in 1)eCand. Monogr. Phanerog. IV, 160. 

Malncca : Griffith, No. 1151 ; Mainpy (Kern Distrib. ) No. 305. 
Perak :  king'^ collectol.. 

I quite agree with the author of this species that, when better 
msterial of aantin'a to~~lentoaa, Blnme (MuA. Lngd. Bat. I, al l ) ,  shall 
be forthcoming, the two mill probably be found to be identical. 
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I N D E X .  
N a m e 8  of New Qenera and Speoiee have an raterisk (*) prefixed. 

dbies, 166 1 AncMt:&dw, 87," 167, 
dbny 85 ,, srtarur,  187 

,, p r s d ~ r ,  48, 65,70 
dcucia d m a ,  48,49,W, 70 
ACANTHACEE, 74 
dead&,  l l  

grayi, 188 
ACANT~OPTIBBII, 177 
d&~, 171 
de+onychicr, 806, a l q  816 

,, laa+ifdia, a14 
,, pcdtwrculata, 216 

P&, 214, 816 
d a ~ t i e h u m  appmdiculofium, 48 

1, (VU. BB(Wa, 8 8  
aureum, @,84 

,, coataturn w. drltigera, 82  
uandcns, 82 ,W 

d d h d q  86 
,, eswlaa, 48, 76 

javMis,  76 
ACTI'~IABIA, 161, 169 
Adanumia, 68 
Adiantum lundatum, w 8 1 .  
B g l e ,  205 
Aganoama marginata, 64, 78 
Alcy-ea, 171 
A ~ e q  60,68, 65,88, 84 
Allophyltu Cobbe, 48, Bs 
Abodeio b e q , W ,  4 8 , s  
Amowa cucullabcr, 168 

, dscandra, 48, 69 
,, BohituLq 60,69- 

Amorphophallur, 4&49,80,86 
I, bulbifm, 80 
I ,  c a n r ~ a d ,  
n o l o u p h ~ ~ u ~  80 
~t ma,  80 

tuberdige*, 80 
n c.irosus, 80 

(Candorum) raa, 79 
AMP~~IJDIM, 69 
Am+ preMa, 881 

,, sim?,lieifolia, 226 1 

,, rsr. pinongianw 
187 

,, guinaaeio, 137 
,, pinangianue, 137 

wgittatuo, 284 
~ncistr~lobtu, 187 
A X D E ~ I T E ,  166 
Aniaoptera, 88, 88, 100 

,, Curtieii, 100 
99 var. htijolia, 100 

mi‘& 101 
~ & d r o n  paaiculakm, M),73 
Anthogorgia, 171 
ANTHOZOA ACTINIOYOBPEA, 169 

,, ALCYONIOYOBPHA, 171 
Antiariu. %fa, 76 

,, toaicam, 48,76 
Antitaxis cabcarpa, 60, 65 
A P O C T N ~ ,  7 3  
A p d q t s a  andamaku ,  60,69 
A B C H A ~ T E ~ U D ~ ,  171 
drdisia humilis, 47,66,78 
Aristolochia Tagalu, W , 7 4  
~BIBTOLOCHIACEB, 7 4  
ABOIDEI, 59 
ABTBROPODA, 176 
drtocarpw Lacowha, 48,76 
Arum uampanulntum, 80 
I r y f m n  m m m r p a ,  286 
A~CLEPIADACEJE, 78 
Asp'aoptnys ,  19%. 198, 195 

,, ameava, 195 
,, Helfnwna, 196 

Anplcnium faleabum var. rrropllyllsm, 83 
,, nidaa, 60, 82 
9 ,  u V h l U u %  48 

A~TEBOIDEA, 17 1 
A ~ ~ B O P E C T I N I D ~ ,  178 
ABTBOPMTIDE, 178 
Astroaeksma, 169,178 

jloratb, 173 
~tu&&.n, 206,224 

oumurtmna, 221 ,, . W u ,  ~~ 
A{ACANTHINI, 180 ,, longispinn, 224 
ANACABDIACEE, 70 ,, macrophylla, 226 
Anumirta Cocculun, 60,65 , monophylln, 225 
AXCI~TBOCLADEI, 89 r , ylatistigma, 425 
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dtalantia Rarbwghiana, 226 
AUMNTIACEA, 219 
Avicennia ojkinulis, 160 
Balanocarpa, 89, 180, 132, 138, 134, 136. 

,, anomaltls, 180, 132 
,, Curtisii, 130,181, 188 
,, Heimii, 131, 183 
,, Hemsleyanw, 131,134 
,, maaimus, 131,133 
9 penangianw, 130, 181 
99  Wrayi 131, 134 

Balanophyllia, 144 
,, scabra, 144, 149 

Balsamina angustifdia, 204 
B ~ ~ s l u r n r n e ,  I98 
Banistiria bengaleneis, 195 

,, tdraptera, 195 
,, unicapsularis, 195 

Barringtonia raeemosa, 168 
speciosa, 47, 63, 7l 

Bath;actis, 148, 149 
,, s t ephaw,  149 
,, symmetrica, 149 

Bathypercis, 177 * ,, platyrhynchus, 178 
Bathypterow, 178 
Bergera integerrima, 219 
BIONONIACEB,  74  
B IOLITE ,  166 
Biophytum, 198,199 

,, adiantoides, 199,200 
,, sensitivum, 199 

Blachia andamnica, 48, 75 
Blamea glomerata, 47,72 

,, laciniata, 72  
,, myriocephala, SO, 78 

B~hmeria  malabarica, 60, 76 
Boerhaavia, 47 

repens, 48, 56, 74  
~orntam, 48, 65, 68 

,, aneeps, 66, 87 
,, usiatics, 65 
,, cambodiense, 67 
, festivum, 67 
,, insigne, 66,67, 68 
J, ,, vtu. alba, 66, 67 
,, ,, ancv8,66 
,, insigne var. adamanica, 67 
D J  ,, ,, cambodienuis, 67 
,, ,, ,, genrina, 67 
9 ,  ,, ,, larutensis, 68 
9 ,  ,, ,, polyst-n, 65, 67 
Jt ,, ,, tyqica, 67 
I 3  $1 ,, Wtghtii, 67 ,, malabaricum, 68, 68 
11 ,, var. albiflora, 66 ,, pentandrum, 66,68 

Brachylophon, 192, 193, 196 
,, Curtisii, 196, 197 
,, Hullettii, 196 

Gcortechir~ii, 196, 197 

Bregmaeero~, 181 
,, iUacCklludii, 181 

Brewstera crenutu, 191 
i Brsynia, 49 

Rhamnoides, 48,75 
Br ik l ia  tomentosa, 48,76 
BtMsopsO, 174 

Oldhami, 174 
&a, ses, azs, ~ ,, dulia, 288 

,, sumatmnu, 288 
Bryum coromtucn, 60, 66,M 
Bussmmcrm, 68,835 
Oacfue, 167 
Ca?salpinia Bondueellu, 48,70 
Cdliaster, 178 

,, mamillifer, 174 
Callicarpa arborea, 50, 54, 66,74 
Callionymus, 178 
Calophyllurn inophyllum, 4.9,s 
Calothrie, 63 
OabthtiP, pluina@ 83 

tasmaniea, 68, 88 
c a n h u m ,  184, 185, 838, 887, 288, M, 

260,266 
,, altien'mum, 467 
I, beng-, 18% 1% 1m, 187 

188, %48 
,, Bannsttii, 260 
,, ccrudatocm, 238,240 
,, coccineo-braetcatum, 239, 846 
,, commune, 289,246 
,, denticulutwn, 240 
,, dichotomum, 243 
,, Evphyllum, 68, 188, 888, 241, 

e47 
,, ewpteron, 958 
,, gtaueum, 239, 2-49 
,, grandiflortlm, 238,242 
,, hir te l lm,  239, 243, 2-44 
,, Kadoncbm, 299, 247 
,, K w W ,  239,848 
,, Isevigatim, 267 
,, b u m ,  266 
,, Manii, 239, 2-47 
,, nitidurn, e40, U 1 ,  261 
,, obkmgifolium, 268 
,, ~ ~ o l i u n r ,  288, 210, 841, 251 
,, pilosum, 239, 248 
,, Planchoni, 288, 240 
,, V r - ,  239,245 
,, Wzvnrjerum, 188 
,, mbiginosum, 239, 248 
,, mfirn, 2 3 9 , m ,  244 ZM) 
,, reccundum, 239, 260 
,, 8ikkimen.w. 187. 188 II stricturn, is4 '186, 186, 187, 

188 
,, eub-ropndurn, 258 

Canavalia turgida, M , 7 0  * Cnndarum rex, 79 



Cansjera Rheedei 48,69 
CAPPAEIDPE, 66 
Capparis -ria, 48, 49, 60,66, 86 

I var. gmndifolia, 66 :: L 4 4 9  
13 ,, ver. ZafifoUa, 66 

Carapa mlueceneis, 69, 158 
Can'ca Papaya, 78 

I .Caryota, 86 
,, mitis, 60,77 
,, soaolifera, 77 

C A ~ ~ I D U L ~ D E ,  173 
CBBIANTRINEB, 161,163, 169 
Cerianthua, 168, 169, 170 

,, americanus, 163 
,, amdamanensis, 163 

ttnsbrazum, 169 
C-s Candollaana, 168 
Chalcaa paninrlatn, 220 

,, sumntrana, 220 
CHALCEDONY, 165 
CRAUPAK, 163, 164 

CHABNOCKITE, 164 
Chcih thes  tenzlifolin, G& 82 
Chionotria monogyna, 217 

rigida, 217 
c&ia, 68 
Citrcle, 206 

anplllatu, z24 
ciusena, 206,220 

,, eecavata, 920 
simplicifolia, 216 

~ l e & o m a ,  157 
Clero&ndron insrme, 49,74 

$ 3  wriuum, 194 
Cocos, 66 
,, nueifera, 77 

C~LENTBBATA,  169 
Canapammia, 146 

,, uzvillii, 146 
Collama dgssscena, 83 
Colquhomia, 80,81, 32,36 

,, coccinea, 30, 31, 32, 83,34, 86, 
88, 37,88 

1, ,, var. major, 31, 32 
33 ,ss  

9,  I ,  ,, mollis, 34, 87 
3, 3 1  ,, ~xtrviRonr, 31, 

32, 83, 36 
1, 9 ,  ,, WPiy, 35 
,, ,, ,, restata, 36 
,, elegans, 30, 81, 32, 33, 34, 86, 

87, 88 
$3 ,, var.pam&ra, 38 
2, ,, ,, tenuijora, 88 
, I  , ,, tvpics 37 ,, martabanica, 83,38 
,, mollis, 32, 33, 34, 86, 37, 38 
,, pasvifma, 37, 38 
,, paucijlora, 38 
,, tet~uillpra, 38, 34, 38 

Colqahoania, tonaantosa, 33, 37 
,, vestita, 80, 81, 32, 33, 34, 36, 

87 
I I  ,, var. rugosa, 33, 34, 37, 

Colubrina asiatica, 48,49, 66, 69 
COYBBETACE~E, 7 0  
COYMEL~NACEE 77 
C O M P O ~ ~ T B ,  72, 84, 86 
Omgromursenn, 183 

31 longicauda, 183 
$ 9  megastoma, 183 
,, nasica, 183 
I ,  sqwliceps, 183 

C o a r ~ n m ,  153,166 
Connazqpaw, 198,200,202 

,, dioica, 201 
,, Qrifiithii, 200 
,, tnacrophylla, 200, 201, 202 
,, monophylla, 200, 202 

Cmus,  14s 
Convoltulncec~, 73, 84 
Convol~vLllus paruijlorus, 47,73 
Cookia graveolew, 231 
C s n s ~ a c r r ,  176 
C~CUBB~TACEAS, 7 1  
Cyathohelia, 169, 171 

millan's, 171 
~ycle;peltata, 66, 66 
cycbsesis, 147, 148 

,, eyclalites, 147 
,, d h ,  147 * ,, mycoidss, 147,149 
,, sinsnab, 147 

Cyclostsmon aseamicus, 76 
,, mcrophyllus, 76 

Cyminosma Anksnda, 216 
, pedunculata, 216 

C Y P M B A C P ~ ,  81 
Cvperm pnnatus, 47,81 
Dalbergia monosperma, 48,70 

tamarindifolio, 64, 70  
~ap&nia, 198,201,202 

,, racemosa, 202 
,, clcandens, 201, 202 

Davallia solida, 81 
spekncz,  50,81 

D&$ 6 
DECAPODA, 176 
Dedaelea gritrcina, 83 
h d r o b i w m ,  66,76 

Pisrardi, 167 
~ e n d ; k ~ h ~ l l i a ,  146, 171 

9 ,  gracilia, 146 
P P  nigrescens, 171 

Derris scandens, 70 
Deemodium polycarpon, 47, 66, 70 
Diasm's, 147, 148 

,, diutorta, 147 
,, fragilis, 148. 149 
,, frsycineti, 147, 148 

Dilleniacea nervora, 122 
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D I O R I T E  166 
Diosrmea,~66. 66, 86 

,, glabra, 77 
,, eotiva, 49, 77 

D ~ o s c o ~ r r c c a ,  77 
Diospyros Kurzii, 48, 78  

Dipsacastur, 178 
,, p e n t a g d i n ,  171 
,, sladeni, 178 

DIFTEBOCAB?EB, 87,181,187 
Dipiarocarpcr, 88,09,94,98,  98 

I ,  alutwr, 90. 98, 99 
I I  anguatifolius, 99 

Blaneoi, 96 
9 ,  m u t w ,  W, 98 
9,  c ~ s t a t ~ ,  98,99 
91 erinitur, 89, 90, 91 
, I  QIm', 96 

P faginmu, 90,94,99 ,. graeilie, 99 
grandi jrm,  90, 96, 96, 97 
Orijithii, 0, 96, 99 
Hasseltii, 98 
WW, 91 
incanus, 90,97,98 
i n d u w ,  92, 83 

t intr+at+m, 99 
., Kerrii, 88,911 
$ 9  Kwrstleri, 90, 96 

laevis, 98,98 
lamellatus, 99 

, )  LBnwsM, 90 
M i ,  99 
Motkyanw, 96 

t oblongifoliua, 80, 95 
piloew, 99 
pimat icur ,  94 

9, ptsry~ocaly~,  96 
rehunur, 96 

,I  Beortechinii, 89, 91 
t j  Bkinmwi, 89, 91 

stenoptemu, 96 
t Tamparun, 91 

I )  trinervia, 96 
n h c b e r c u h ,  98 
S, turbinatnn, 89, W 
$1 ,, var. andamcpni- 

ca, 92 
Dischidia numula&,  60,78 
Diecotrochrcs, 142 

invcstigabrin, 14 ,  149 
Do&&a, 86 

vurcosa, 64,69 
~oo;h  186 
D r a m  angustifdia, 47, 77 
Dryobalanoidea, 123, I86 
Dyeomma bucephalur, 184 
EBENACEE,  7 3  
ECHINODERYA,  189, 171 
Echinogorgia, 171. 
ECRINOIDEA,  I78 

Edrinolampas, 169,178 
S B  eontama, 178 

q h d d a L w ,  174 
E d  sccrdnw, 49,70 
B p k a n t h w ,  168 

&&arb, 168 
Eran&mum mwc(folimn, 47,14 
Eriodendron, 68 

anfnrchursum, 66 - 
E r i o g L  s W ,  a, 69 
Brites, 1, 8, 6 
,. (I-, 8,s .  i 
,I argmtirwr, 2, 8 
,, e l s g a ~ ,  % 8 , 4  

f dc ipmnu ,  8,6 
,, 8, 3, 5s 6 
91 ,, VU. ahmama, 8 
,, ochrema, 1 ,  8 
I,  rotunda6 8.4 6,6,7 

unddarie, 9 
~ 4 h r i n a  indica, 47,70 
Erythrozylon, 189, 190 

>* bwmaaicnm, 190 
18  wtumcm, 1 9 0  
I ,  mmdrarmnr, 190 

E u - D ~ p n l r o c r n ~ e x ,  87 
Eugenia Jambobna, 66,71 
Bu-Hopsa, 123, 120 
E U P H O R B ~ A C ~ ~ ,  76,84,86 
Bupammia, 144 

rsgalir, 144, 140 
EUP~';YYIDI, 144, 171 
EURITZ, 165, 166, 167 
Eu+ycocna, 287,229 

,, m b t ~ r ,  m, 
,, longifolia, 229, 280 
,, nurguensk Y M )  

tavoyana, a80 
B u - e k i r i a ,  887, 288 
Eu-rhorea, 108. 
EUTAXITE, 165 
E o r a r x ~ ~ x i m ,  281 
B u t h i . ,  281, 284 

,, ekgontissimu, 286 
,, hcocarpa, 234, 236 

minor, 854,836 
Eu-'i.atdria, 187 
Eu-Vaticq 101, 10a 
Bvodia, 205,206 
,, mmmron, ZO!4 
,, g w r a ,  m, ,, lotifoliq 206, 207, 20s 
,, macrocarpa, 207, 200 
,, x-bong, 
,, poch~. .h~% 207,210 ,, pdummlona, 207, 811 
,, pilutifera, 207, 210 
,, zobwta, 207, 209 
,, Roxburghiana, 807,208, 
,, triphylla, 208 

Emeacaria ngnllocha, 168 
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Pogara Wur-ankandq 200 
,, - ~ Y & I  

ficus, 48, SO 
,, Bsnjamina, 76 
,, bra-, 49,78,88 
,, callma, 49, 76 
,, armo~q 48 
,, -, 190 
,, cuspidifma, 
,, gibbosa wr. ampidifera, 76 
,, o w m a ,  60,76 
,, hiepid4m 
,I  ,, var. damowm, 76 

typica, 76 :: &OM', 7% 
,, ni*, 48, Mi 
,, r&ua var. nitida, 76 
,, Runrphii, Mi, 76 
,, variegata, 76 

PILICEB, 81 
~imbrieiylie, 56 

,, diphylb, M , 8 1  
f m i w a ,  47, 64,81 

Flabehm, 188 
,, acubatwn, 188 
PI j e m ,  170 ,, laccrcrmcrtum, 170 
,, wmi, 188 
,, *m, 188 
,, ntokesi, 188 

mriabik, 188 
d g i a ,  73 ,, mmocurpa, 63,b4,76 
Fmexnm, 147 
Fnriens, 60, 66, 88 
GAD~DB, 180 
On?rtnera meamoclo, 194 
OaU&oa graasolas, 321 
GABNET, 168, 168, 164 
Gamqa pinnutu, 49,F16, 68 
0th Lanccolatu, 816 
Oelonim bifakm, 48, 64, 66,76 
GEBANIACEB, 197 
O l o b i q ~ ,  177 
Olochidion cabcarpurn, 48, 66, 75 
cxOr&a Etymrba, 66,77 
Glyuwm~, e05, 216 

,, arbma, 216 
,, chylocarpa, 216 
,, eyanocnrpa var. scvpindoidss,218 
,, nnurophylh, 217 
,, nitida, 217 
,, pentaphylla, 48,88,816, 218 
$3 t~ var. longifolia, 

217 
I7 3 9  ,r -hylk, 

917 
13 9)  ,, mcreswachu, 

217 
,, pub& 216, 218 
,, Rctrii, 216 

Qlyc4mie, eapindoides, 216, 217 
triphylh, 217 

G h i a ,  231, 232 
,, angudifolia, 233 
,, Hwkeri,  232, 889 
, var. cwynrbora, 233. 

$ 3  &herrima, 438 
,, - t + a ~ ,  zae, zsa 

eunrah.ensw, 233 
ffo&ibrus angulatus, w 
QOODENOVIPB, 72 
Qordaia decnndra, 192 

, p e d u d r i e . ,  191 
Qorgonacea, 171 
Qorgonello, 171 
Qouunia leptoetachya, 60, 69 
G~AMINEB, 81 
GRANITE, 186 
QBANILITI, 166 
Qrewia, 49 

W a t a ,  4488 
&tar&, 48 

,, speciosa, 47, 79 
GWTTIPEB~, 66 
Gyroearpus Jaequinii, 49, 71 
Hawieonia, 226,227 

,, B r m i i ,  22'7 
Heritisra fomes, 168 

littmalis, 60, 68, 68 
~ e t & o q / a t h ,  141,146, 148 

S* ~?quicostutus, 141, 142 
19 philli??pensis, 141, 142 

wood-mumi, 141,149 
~eter&ammia, 141,146, 146,148 

11 aphrodm, I%, 149 
13 gemiwzta, 1% 
91 walir, 1% 
9 s  rotundata, 1% 

Hibiecua tilicrceus, 47,48,40,66,66 
Hipparchia medura, 8 
Hiptage, 192, 193 

, javanieo, 194 
,, madabrota, 194 
I ,  @*oipOr% 194 ,, &a, 198, 194 
18 ,, V(LT. ~6-r( lcellW&Z, 194 

Hiraa concova, 196 
,, indica,196 

merguensir, 196 
~ i t k o l a  polytrieha, 83 
Ho~ocrna ,  177 
Hopea, 88, 116, 123, 3 2 4 ,  126, 1% 

,, crrmua, 126 
, Cwrtisii, 128, 124 
,, Dryob&noi&s, 186, IS, 127 
1, fag* 106 ,, grandcrcrflora, 101 
,, gratiseirno, 116 
,, intsnnsdk, 128, I S ,  128 
,, maranti, 121 
,, Mungaramn, 126, 128 



Hopea, minantha, 123, 124, 126, 
, TWTLWeU, 123, lea 

Bingkawang, 123 
H&Z, 86. 
,, drz*ersifolia, 78 
,, orbinrkta, 47,78 

paraaitica, 7 8  
H y ~  162 
Hydmxra, 198, 204 

, Mbgwrtifolia, 204 
,, t+iporo, 204 

H@nea dentata, 191 
macrocarpa, 198 

H ~ ~ ; ; B T H L N E ,  162,168, l M  
Hypsophn18, 177 

supercilwna, 177 
Icicqpew, 887 
Imp t i em ,  198,202 

,, chinemis, 208, a04 
,, Qrifithii, 208 
,, mirabilw, 208 

watana, 204 
triflota, 204 

I&a biloba, 47,48, 63,78 
,, ilenticulatu, 48,78 
,, grandiflora, 47,78 
,, Turpethum, 49, 78 
,, uitifolia, 48, 78 

I+vingicr, 227,230 
malayana, 230 

Iaau&, 102, 127,186, 186 
Zaclumnwn, 86 

mutictcm, 64,81, 06 
IEOQ;&~, 88,129 

b e ,  129 
Iookznther, 189,191 

,, -3 191 ,, dodecadra, 191 
h a d r a ,  191,198 

,, obovata, 191 
reticulata, 191, 198 

I m r l b r u l ~ ~ e e h n s ,  47,49, 66,78 
cwwifolia, 66,72 

~aho l i f cwa  psdrcnculata, 216 
Jwreclla, 171 
LABIATAP,  80, 81, 84 36 
h a  ~mbucima,  48,69 
L r e n ~ ~ ~ o s a c ,  70, 84 
h i t e e  platyphyllus, 88 
b t h s ,  6 

9, W ~ W ,  6 
Lrcar~ms,  88 
Lr~racrar, 77 
LimonM angulata, 824 

,, arborea, 216 
,, diacantha, Bal 
,, hptodachya, 214 
,, monqphylla, 826 
r, ~wntvhu l la ,  216 
,, scandsns, 228 
,, tnifoliata, 221 

126, la?  LINE^, 189 
Lophius, 179 

mutilw, 179 
~ q p k h e l i a ,  
Lavenio, 176 
t# ,, gregalis, 175 
Luvunga, 206, 22 1 

,, elcutheranthem, 828 
,, scandcns, 228 
,, tauoyana, 842 

LYOOPODINM, 81, 84 
.l&upodium MmMcm, 64, 81 
Macasanga, 86 

,, Tanariw, 60, 55.76 
Mmhu*isia ieoeandra, 191 
Madrspota cuillorie, 171 . 
Madmpwaria a p o s a ,  170, 171 
MAQNET~TE, 162, 168 
Magnolia, 164 
MAONOLIACM, 158 
M d b t w ,  86 

,, atldamunicus, 48, 76 
MALPIQHIACEB, 192 
MALVACM, 65 
MBLASTOYACE~S 7 1  
M I L I A C P ~  69 
Melicops, 206, 212 

,, HeIferi,812 
tetrandra, 212 

hfem&&n eduk,  40,771 
Menisciwn dsltigerwn, 88 
MEN~~PEXXACEE,  66 
MICBOLINP, 162, I 6 4  
Miesmlum,  806,818 

,, hirsutum, 818, 819 
pubeacens, 218, 219 

  it re&‘, 86 
oldenladioidea, 68, 78 

~ o & n e a  g r a d i w a ,  g~ 
Molina racanosq 194 
MOLLUKA, 176 
Mo*inaa, 40 

,, bzoeteot4 47, 60, 66 ,, citrifolia wr. bracteata, 7 8  
Muecllla gigantea, 48,70 
MUXBNIDB, 183 
Mwem paharosa, 176 
M w a v a ,  206, 219 

,, lwevifolia, a20 
,, Burmumi,  281 
,, esotim, 220 
,, Glenieii, 2ZO 
, ~ - 9 8 2 0  

sclmafrana, 220 
M d ,  85,86 

,, m-, 77 
Mnacr, 88 
Mweamda macrophyllq 64,71 
Myristiea glauca, SO, 7 4  
M Y R I ~ T I C A C ~ ,  74  
Shorea, sicllata, 109, 120 



Mumlurle, 78 
&~YBTAcPE, 71 
My0ospermm chylocarpum, 217 
N w l a ,  176 
Necka, 84 

rugulosa, 60, 88 
~.&oPaoBa, 169 
Neobythites, 181 

,, atentitieus, 181 
Nephrodium terminans, 60, 88 
Nephrolepis tuberosa, 64, 66, 88 
Nipa Eybicana, 168 
NYCTAOINDAE, 74 
Npphsea, 164 
ochma, 231 ,, andamanh, 238 

,, crocea, 288 
,, nitida, 232 
,, obtusata, 238 
,, aquarrosa, 288 
,, rrtipdacaa, 238 

Wdlichii, 281,288 
OC~NACEE, 281 
OCHNM, 231 
O~IJLINIDE, 148,171 
Odina Wodier, 40.70 
Odontostomzls, 169,188 

atratua, 188 
~uc I fu ) r is ,  69 
OlaenWia,  86 

co+l(mboaa, 64,711 
o h a i l o n  balsmniferum, 98 
OLI~OCLA~E, 168 
Onychiwa auratwm, 65,88 
OPRIDI~D~, 181 
O p a ~ n m l n u ,  178 
Oplicnenw, 86 

Bumranmi, 66,81 
OIIC~IDACEB, 76, 168, 156 
Oroaylum indicum, 48, 65, 74 
OBTBOCLASL, 168 
Oxa~mrnar, 198 
Omalis, 198, 199 

,, cornieulata, 198 
,, pwilla, 199 
1, rvm, 199 

Pachira, 68 
Pachychlumya, 109 
Pachvnocarpue, 89,102,136,186 

9, Stapfianus, 186,186 
Wdlichii, 186 

p a d  fcetidu, 40,72 
PALYEE, 77 
PANDANACEE, 79 
Pandanun, 46,48,68, 64,66,77 

odoratismnuus, 47,48,79 
~ar&athue, 189 

,, matlcs, 189,149 
,, crassw, 189 
,, fulvus, 139, 149 
,, indisus vru. gracilis, 189 

"Paraqathw, porphyrsus, 140 149 
I ~ l e h e l l ~ o ,  140 

~aram&nya, 206,228 
,, angulata, 224 
,, annota, 228 
1 ,  ,, wm. andamcmica, 223 ,, Zongispina, 228, 224 
9, m o n q ~ h ~ l l q  8% 

Parashwea, 120 
,, stella& 120 

Parhar im,  94 
dillenifolitun, 94 

part&, 177 
, ~norissima, 177 

PA~TH~NOPIDE, 177 
Pedicdaria, 7 

,, difuaa, 7, 9 
$8 jkc ido,  8 , 9  
1, J ~ B W B ~ ,  8 ,, gracilia ver. mcrcroecrrpa, 8 
,, likkngensie, 9 
,, lineata, 9 
,, refract% 8,O ,, slpicata, 9 
,, azeteehwka, 9 
,, wtieillakr, 8 , 9  

PPDICOLATI, 179 
Paniophora pa~lyrina, 88 
Pentacme, 88,107 

,, molayana, 107 
PENTA~ONA~TZEIDE, 172 
Petaladra, 128 

miwantha, 128 
~str&rpa diltenifolia, 94 
Phajw alba, 167 
Phaseolw adenanthus, 48, 70 
Phmia pdudosq 158 
Pholidota imbricata, 64,777 
Phos, 176 
Phylhthua re&*, 54,76 
Phydis, 86 

,, minima, 56,74 
Physieulus, 180 

,, argyqastus, 180 
,, rotlew, 180 

PHYSOSTOMI, 182 
Picsa, 156 
Picsaama, 226,227 

,, andamuniea, e28 
,, jatanica, 287, 288 

wpalsnais, 228 
pi&'tia lueida, 191 
Piersea, 184 

pnangkzna, 133 184 
p-la dichotama, 248 

,, stricta, 186 
Piptunrs wlutinua, 60, 76 
Prscre, 177 
Pisonia d l e a t a ,  48, 74 

,, aIba, 49, 74 
,, eccelna, 49, 74 



PLAQIOCLASE, 162,166 
Platy- laurijoliun, 193 
Pleurotoma, 176 

,, a&actoidue, 176 
Plwhea indim, 47, 66, 72 
PlumMtw, 164 
Pwcmathsrum. 86 

saceharoidam, 55, 81 
Pollia, '65 

,, Acliaia, 50,77 
Polycyathus, 143 

andomaneneis, 143 148 
po~&ium b c - ,  SO, a 

,, ifioidd., SO,82 
,, quercifolium, 82 

Polyponre awtralis, 83 
ecmthopue, 88 

ponglmia glabro, 68, 70 
Pothos smdenn, 50, 81 
Premnu, 48,4Q 

inteprifolis 48, 60, 66, 74 
p~darchas t s r ,  171 

moraicus, 171 
~dilotu; triqu@trrcm, 6 4 8 1  
Pteria biawritu, 66,82 

longifolia, 6 4  88 
P P l L x m N r r r ,  163 
Quudrella, 177 

eoronata, 177 
Q~A:T~, 162,164,186,166,167 
~ A N ~ N I D E ,  177 
Raninoides, 177 

p s r ~ 0 1 ~ ~ ,  1?7 
Retdhendron, 88, 102, 127, 136 

,, bancancbm, 129 
,, K*=aUm', 127, 128,129 
,, pllidium, 128 
,, PW-, 127 
,, Rassak, 127, 128 * ,, Bc.whchinii, 128 

BEAYNEAE, 69 
Rhizatrmhue, 170 

,, cratetiformin, 170 
Rhodopsammia, 146 

,, carhda,  146, 147 
,, socialis, 147 

RHYOLITE, 166 
Rhytismq 83 
Riehetia, 132 

penangiana, 138 
~oazl lar ia  delicatula, 176 
Rowhsria, 189 

,, W f i t h i a w ,  190 
EUBIACEE, 71,84 
BUT ACE^, 68, aOB 
Ryssopieris elliptiea, 197 
Saccdabium, 167 
Salmalia nolabarica, 67 
Santiria, '136, 237,888, 252,266, 269 

, apimluta, 263, 
,, con/wta, 258, 269, 26l 

I 

Bantiria, costata, 268, 260 
,, jascieulato, 268,266, 266, 261 
,, P w i b u n ~ , 2 6 2 , e M  
,, Orifithii, 264 
,, ~scvigatq 253, ea7 
,, 242a, 268, 264 
,, longifolia, 268, eS8 

* ,, maerocarpq 263, 266 
,, Maingayi, 968 
,, muEtiflo+a,264,861 
,, oblongifolia, 268, 267 
,, P l a n e h i ,  287,838,!dPO 
,, 263, am ,, tmnentosq 868 
,, Wmyi ,  288,869 

~APINDACEE, 89 
Sapinaun tramncormw, 846 
~ A F ' O T A C E ~ ,  72 
BATYBIDAE, 2, 8 
B A T Y ~ I N ~  6 
Batynu, (Edtes) medura, 8 
Bmvola Kmnigii, 47, 66, 78 
Beiqmamlla, 171 
~ C I T U I N E ~ ,  77, 167 
&kwoatyZia m a e q h y l l q  81 7 

9 1  p e c o b ~ h ~ l l q  816 
,, Roeburghii, 288 

BCOPELIDB, 188 
S C B O P H ~ L A ~ I N E ~ ~ ,  74 
8 e h  hlolrcsddum, 216 
8emscarpw hsts*ophyllq fiO,66,70 
B h e q  87,88,107, 115,122, 188,185 

,, acurninato, 108, 118 
,, asbr08tiet4,llO 
,, awiculata, 114 
,, braehyptma, 128 
,, bractsolata, 109, 117 
,, eilrata, 109, 118, 190 
,, eostatcr, 109, 119 
,, CUrMi, 108, 111 
,, distich,  118 
,, eaimia, 109, 181, 186 
9, jmo* 117 ' ,, glauea, 109,117 
,, gratisrima, 108,116 
1, HemsZBv~lcr, 12% ' .. Kunstluri. 109.116 



Shorea, stenoptera, 123 
,, arb-heunoeq la1  
,, Talura, 101 
, Thweltoni, 110, 121 
, utrlis, 109, 119 

Bideroaylon ferrugineum, 72  
Sigaretus, 176 
SIYABUBLS, 226 
SOLANACEP, 74  
8olsnoeera Heatii, 176 
Sonneratia acida, 168 

,, apetala, 158 
SPATANQIDE, 174 
~ P A T A N Q O I D A ,  173 
SPHINOPIDX,  161,162 
Sphenqpcc8,162 

,, arm-, 168 
9 ,  ,, var. barneltii, 152 
,, marsupialis, 16'1 
,, pedunculatus, 151 

Spongodes, 171 
S P U B ~ X ,  157 
STACHYDEE, 35 
8- Wightii, 127 
Sterculur lubiginosa, 47,58 

I I  ,, vnr. glubr.esceus, 68 
S T E B ~ U L I A C L ~ ,  68 
Stqchnos acminata,  60,73 
Rynaptea, 100,101,102, 136 

,, Dyeti, 106 
,, faginea, 106 
,, grandijlora, 101 
,, odorata, 101 

Tellina, 176 
, M w a y i ,  170 

T m i n a l i a  Catuppa, 47, 40, 65, 56, 70 
Tetroctomia, 205, 211 

,, nuajus, 211 
,, Rooburghii, 211, 212 

Tetramerieta, 23 1 ,  233 
,, glabra, 233 

panicdata, 2 12 
~he&hot.a incrustans, 88 
Theepcsia p l n e a ,  47, 49, 65 
Thyranolsenq 85 

,, agarifera, 47, 181 
T I L ~ A C E E .  68 
Toddalia wcitis, 214 
T B A C H I N ~ D P ,  177 
T B A C H I N I N A ,  177 
T n ~ p r z r r ~ a ,  17i 
Trenaa amboinensis, 60, 54, 55, 75 
Trichilia epinosa, 125 
Trichotnanes, 47, 81 

,, pya id+rwn50 ,81  
Triehoranthes palmata, 60,71 
Trigonoehhmys, 236, 237, 238, 251 

91 &ifithi;, 251 
Tn'omnur, 285,236 

,, malarcenms, 236 
,, m, 221 

, 

Triphoeia, aura.ntiola, 281 
,, sarmentoaa, 222, 223 

trifoliata, 221 
%&lhteia, 192, 193 

, allstrala&a, 193 
TUBBINOLIDR,  138, 170 
TUrrma virens, 225 
Tylophora, 49 

globifera, 49, 78 
Tytd-)ia notans, 2u4 
UBTICACEP, 75 84 
Vanda, 167 
Vundullia, 85 

cru.ntaeea, 64, 66, 74 
va&, 127 

,, Ceylonico, 127 
,, indica, 127 
,, lawxmfolia, 127, 128 
,, Roaburghiana, 101, 127 

Vatica, 88, 100, 101, 102, lo&, 106, 122 
187, 135 

,, bancana, 129 
,, bantamenski, 103 
,, chilamis, 101 

* I'ntica c iwea,  102, 104 
,, Curtisii, 102, 106 
,, h e n ' ,  102, 106 
,, erimia, 121 
,, faginsa, 102, 106 
,, grandijlora, 101 
,, laccifera, 101 

lancemfolia, 128 I :: Lowii, 102, 103 
,, Maingayi, 102, 103, 104 1 .. nitmu, 104 
,, nit* 102 
,, M i & ,  1% 
,, ~~, 102, 103 
,, reticlrlata, 103, 106 
,, Roaburghiana, 101 
,, ~ i n a t a ,  136 
9 ,  s m ~ h l q  127 
,, sub-lacunoaa,l21 
,, ve-, 136 
,, Wallichii, 136 

V E R B = N A C E ~ ,  74  
Ve,monia ditergena, 47,72 
VEBTICILLATP,  9 
ViqMl lutea, 48, 70 
V I O L A B I ~ P ,  65 
V i tb  cornosa, 69 
,, lanceohria, 48, 69 

repem, 66,69 
w k l i a  ma&, 47,66,72 
Xanthoaylon n i lagirhm,  208 

,, Rotbwrghianuvn, 208 
,, triphyllum, 208 
,, aeylan-, 208 

Ximsnia lancsolata, 215 
Zanthoaylum, 206,218, 214 

,, glanduloruni, 214 
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