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‘e genus Frites at the present date contains five species only,
chreana 15 held to he a distinet species, I have not seen it
ssam, Borma, the Malay Peningula, Somatra, Java, Labnan,
nd the Philippines. To these I now propose to add a sixth.
closely allied, and wvery similar in general aspect. They
remely delicate butterflies, semi-transparent, of a brownish-
us shade, sometimes just tinted with violaeceous on the npperside,
ozsess a submarginal series of ocelli to both wings, more or less
ble on the upperside. These ocelli vary pgreatly in size, in some
ies they are large and prominent, in others quite small and incon-
SPRCUONS, On the underside there are IIHI[:I.[]}' two discal bands. often
aore or less angled. These butterflies are found only in virgin forests
faras T am aware, and fly weakly close to the ground amongst the
gwood under the great trees and in open paths through the foresis,
rtransformations are unknown., The males have no secondary sexual
uncters.  The females differ only from the males in the wings
g somewhat broader, and in having the apex of "the forewing moro
nided.
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L mive below o lw}' by which the several species may be distin-

eriished —

Key to the species of Eriles,
A. Forewing with five cqual-sized ocolli.
1. E. elegans, Born

B. Forewing with the post

ior oeollung very moch lar

i, Forewing with the large ocellug on the upg

with white. The apex of the wing faleate.

2. E. falcipenais, Assam; Burma,

b, Forewing with the laree ocellns on the upperside blind or nearly so

The apex of the wing ronnded.

L Doth wings with all the ocelli prominent and well-formed on the
nnderside.

af, Forewing with three small apical ocelli only in addition to the

1 ome.

3. E. medura, Jove Philippines.

b3, To

ng with four apical ocelli in addition to the large anal

af, The inner digeal band on the hindwing straisht,

4, E. argenting, Laluan ; Borneo ; Malacea

58, The inner discal band on the hindwing highly angled out-

wards in the middle,

5. E.awgulariz, Burma ; Malay Peninsula; Sumatra.

b1, Doth wings with all the ocelli incouspiouons except the anal one in
I the forewing, reduced to black dots only.

6. E.rvotundata, Bur

1. FriTes ELEGA%S, Butler 3 s

E. el
Jemale (L8G8);

aug, Botler, Cat. Thurn. Lep. B. M., Salyride, p. 147, n. 2,
y Druee, Proc. Fool. Soc. Lond., 1873, p. 340, n. 2. id,,

Ex. Schmett,, po 280, pl. lxxxii, sale (1857).

Hagirar: Borneo (Putler, Drilish Muserom ; Drnce @ Staned
three males Borneo, one female Padas River, Narth Borneo (coll
da Niceville).

. 2. Errres rarcivexsis, Wo-M. and de N,

E. faleipennis, Wood-Mazon and de Nieéville, Butt. of Indi, vol. i, p. 287, n. 230
|']ﬁ"'ili}; icdem, id., Journm, A. 8. I, wvol. Iv, Pl 2, p. 351, n. 80, pl. xvi, fig. 2, mal
[1587).

Haprrat : One male Sileuri, Angust ; one male, Nemotha, Sept
—hath in Cachar, Assam ( Wood-Mason, collection Indicn Mius (3 R
mule, Fort E.HI!I"_fh'EI, Lushan Hills, Qetober, 1880 (1. I'.‘.’:.'J'.H" colleelion
Niceville) ; one female, Karen Hills, Burma, A pril (eolloction Ihdyre
Mugeun, Rangoon),

W ey
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3. Ewmires sepies, Horshield.

Hipparehia mednrn, Movslicll, Cat, Lep. Mus. B. 1. O, pl. v, fizs. 8, 80, female
{1830} ; Evites medura, Maralinll and de Nicéville, Butt. of Indin, vol. i, p. 236 (1833) ;
il , Pagenstecher, Jahr. des Nazs. YVereing [or Natur, vol. xliii, p. 96, n. 15 (1560 ;
E. medwra, vor, ochreana, Stawdinger, leis, vol. ii; p. 38 (1850 ; E. ochreone, Bomper,;
gSehmett, Philipp. Toseln, p. 326, w, 497 (1802); Sutyrus (Evites) madora (zic),
Westwood, Gen. Dinen. Lep.,; vol. ii, po 92, n. 47 (1851) ; Krites®wadura, 1oreficld
and Moore, Cat. Lep. Mus. E. L. C,, vol. §;, p. 2290, n. 484 (1857); i, Howitson,
Jonrn. Linn. Soe. Lond ; Zoology, vol. vidi, p. 145 (1565); id, Dutler, Cat. Diurn.
Lep. B ML, Saltyrige, pe 146, u. 1 (1865),

Havrrar : Java (one female, Horsfield collection in the British Muscum);
East Java {Pagenstecher) ; Palawan, Philippines Standinger).

Alr. Hewitson (1. o) deseribes a variety of this species as follows :—
“ Male and female. With five ceelli on the antevior wing, one large
and four small. Sumaten ; Singapore.” This almost certainly equals
E. angularis, Moore, which nndonbtedly ocenrs in the Malay Peninsula,
aud alzo in Somatra, as D L. Martin, of Deli; Sumaten, informs me.

Mr. Hewitson also deseribes another vaviety thus:—* Male and
female. With the five ocelli of the anterior wing small and of equal size,
Singapore ; Sarawak.” This can only refer to B elegans, which cer-
tainly occurs in Borneo, butvery doubifully in Singapore, nt nny rate
it 15 not recorded from thence by Mre. Distant in * Rhopaloeera Malay-
anag,”” nor hiave I seen a specimen from any part of the Malay Penin-
guln.

- L]
4. Enrites ARGENTINA, Botler.

E. argentina, Butler, Cat. Dhiurn. Lop, B 3L, Safyride, p. 168, n &, pl v, fig. B,
Jentule |1868) ; §d., Druee, Proe. Zool. Soe. Lond., 1873, p. 310, n. 1;id., Distant,
Aun and Mag. of Nat. Hiat,, fifth sories, vol. xix, p. 48, n. 21 (1887).

Haprrar: Labnan, an  island off the N.-W. coast of Borneo
( Butler, in eoll. British Muserwm) ; Borneo (Drace and Dhistant) ; Borneo;
Malacen (Standinger) ; 8.-E. Borneo (colleclion de Nicerille).

Unfortunately 1 possess no specimen: of F. medira; but compaving
the figures of E. medura and E. a:genting, both taken from female
specimens, and a gingle male of tne latter in my dollection, the only
point of difference I ean disecver between them is that * B, wedura
lacks a small ocelluns in the second median interspace of the forewing
which is present in E. argetina,

5 Erires axcrraris, Moore,

1‘. atpuloris, Moree, Proe. Zool. Boe. Lond., 1878, p. 825 ; id., Distant, Rhop.
Malav, p. 48, n. 1, pl. v, fig. 3, male (1852} ; id, Marshall and de Nicéville, Butt. of
Lodia, vol. iy p. 230, o 220, pl. xvi, fig. 60, female (1553).

Hagirar: Tavo platean, 3,000—5,000 feet, Upper Tennsserim
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{ Moore) ; Perak { Distant) ; Meplay Valley, Jannay ; Thoungyeen Foresls,
Mareh ; mear Monlmein, October (Mavshall and de Nicéeille) : Yoonzaleon
Valey, November; Myitta, Junuary, both in Burma; Rawan, Selangor,
Malay Peninsula, Decomber (collection de Niedville),

In this specics there ave four small equal-sized ocelli and one large
ocellus to the !'QI‘C“ ing, the ecelli of the hindwing prominent; the inner
band of the hindwi ing strongly ontwardly angled in the middle; the outer
band is twice ontwardly angled, once in the middle, and once where
it is crossed by the second subeostal nervule, this feagare being only
found in the otherwise quite distinet species, E. eleqans,

6. ERITES ROTUXDATA, . 8],

E angulariz, Watgon {nee Moore), Journ. Boml. Nat. Hist. Boe., vol, iii, p. 19,
5. 38 (1558).

Hapmrar: Burma.

Exranse: &, 20 40 2'1; ¢, 22 to 24 inches.

Deserirrion : Mane.,  Uepensior, both wings semi-tronsparent,
brownish-ochreons., Forewing with the two discal bands of the nnderside
showing through by transpavency ; a large, almost ronnd (slightly oval)
black ocellus in the first median interspace and extending slightly info
the two interspaces beyond, obsearely pupilled with plumbeous, and sur-
rounded with an ochreous ring. Hindwing with a prominent diseal
ochreous band, ontwardly angled in the middle ; four large round blind
black ocelli, snrronnded each®by a very wide l.'r('l:moun ¥ing, the rings
touching, thus forming a continuous band, one ecellus in ench interspace
from the fivst medinn to the second snbeosial nervale; two fine ochreons
and two fine fuscons marginal lines, UxpErsiog, both wings finely striated
with purplish-fuscous; the four apical ocelli present in the forewing of
E. angularis, Moore and the five of the hindwing reduced to minute
black dots in this species. Forewing with the fifth large ocellus much
as above, but the black porticu is smaller, the ochreons ring wider, and
the pupil prominent and silvery ; two prominent discal deep ochreous
bands ontwardly .sharply defined by a black thread commencing close
to the sulunedian nervore, the inner band straight, crossing the dis-
coidal cell obliguely about its middle, anl becoming lost hefore reach-
ing the subecosial nervure ; the outer bund curved and bounding t|1r:.-
wide ochreons outer ring of the large ocellns in the first medi S
interspace, the band ending on the third medinn nervule. Hindiing
with faint traces of two diseal bands, the inner cne straight, the dater
one angled ontwardly once only, as in all the spucies 0{ the genus
excepl J"‘. angularis ; the marginal lines as on the upperside. Femane
hardly differs from the male, except that the wings are browder,



1893.] genns of satyrid buftordivs. ]
the apex of the forewing is wore rounded, and the forewing lins similar
fine mmvginal lines ng ave found in the hindwing of the male.  This
species differs strocturally from B, angularis in that the tooth or angu-
lation at the termination of the second median nervule of the hindwinge
is ns great or greater than that at the thivd ; in &, angularis this tooth
is quite small, -

In one specimen in my collection from the Pepn Yoma, taken in
December, the markings are almosi as prominent on the nnderside
ag in E. augelariz, there 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 is straight {not outwardly strongly
angled in the middle), and the cuter band is once ontwardly angled only
(instead of twice), I have no hesitation in placing thiz specimen under
B rofundeta rvather than nnder E. angularis.  Another specimen in my
collection taken at the same p]:u‘-v and time is qoite L_r]r{crd . rotundafa.

In the Proceedings of the Zoological Society of London for 1891,
page 262, My, H. J. Elwes records E. mednea, Horsheld, from Fast Pegu,
Upper Burma, and places E. angulariz, Moore, with aquery as a synonym
of that species, and makes the following remarks :(— .

“Numerons specimens were sent by Doherty from East Pegu,
taken at nbont 1,500 feet [dnving March and April], of which several
females and one male were by him supposed to be, and marked as, a
distinet specics.  These corvespond to the female faken in the Thoun-
gyeen forests *by Major Bingham, and described by Marshall and de
Niceville, * Butt, of India,” vol. i, p. 237,* a8 necaver to E. medura of
Java than to E. anguloris”

“ After examining the series closely and comparing them with one
Javan 5]){_-1:[1]11_-”, I do not see how to separate the two species [J"J'. meadura,
Horstield, and E. angularis, Moore], for, though in the supposed new

* v & female token in the Thoungyeen forests in March differs from our other
femnle gpecimens in the ocellns on the apperside of the forewding being very nearly
round, not oval, with a distinect !’{'“LIW iris of r"l"III:ﬂ widith thronghout ; the outer
fuscin of the hindicing muoch broader amd very  distinet ; fn;u' large black spots
beyond twice the size of those in the other specimens, the yellow irides prominent
and tonching. On the underside of the hindwing the two dieenl fascie have
almost disappeared, and the five submarginel ocelli are very minote,  This epeci-
men differs only in the following particolars from Horsficld's figore of ESuedwra :
The euter margin of the forewing is not gquite =0 evesly rounded, heing in fact
slighgly concave ; the large ocellus is not guite £o large as in E. siedura, ond the
iriz is less wide, On the underzide the :1i.l:ii.'ut ocelli on the forew ing are smaller,

and on the hindwing the ocelli are minnce, and the fascie are obsolets, This
specimen, however, is much pearer E weduca than E woagularis" | Marshall and
de Nicdulle, L c.)
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speeies the ocelli on the npperside of the hindwing ave mnch laveer
than in the other form feom the same loeality, whilat om the wnderside
Lboth the oeelli and the banwds are almost olsolete, I nm rather inelined
to snspect seasonnl dimorphism, and to think that this form is the last
of the first brood, and the others, among which males are far more
numerous, ave the fivst of a second brood. Tn the. Javan speeimen we
liave the hindwing like one form below and the olher above. Further
observations ave requisite to decide the question.”

E. meduwra and E. angularis ave abandantly distinet. The former
hios three apieal ocelli in the forewing, the inner diseal Land slraight,
the outer band appavently onee onfwardly angled in the hindwing ;
while the lntter has four apical ocelli, the inner band onfwardly angled
in the middle, the outer band twice ontwardly angled.

Ay, Elwes sugoests thot sensonal dimorphism may ocenr in the
EETE, At present I gee no indications of the appearance of this
phenomenon, at any rate if the nsual form of seasonal dimorphism
ohservable in the Salgrine is understood. I possess the strongly ocellated
72, undnularis taken in January, Octolber, November, and December, all af
which months (except oceasionally October) are dry months, when the
acelli should he obsolete : while the two typoe specimens of E. faleipenuis
were taken in the 'le;__th of the rainy season, Anenst and R:-]ﬂi'mlwl', bt
have minute ocelli, instead of the normil rainy-seasonal large and well-
developed ocelli. I append a note Ly Mr. W. Doherty on the subject,
which bears out my opinion, aftd I may add that it is at his suggesiion
ihat T have deseribed E. rofundatla.

@ Thi |-|-|-,;r-|!{-g|5n;'5 of IMifes are slender and .x'im]ﬂu, and of the nznal
satyrid type, resembling those of maost of the gpeeies of Lethe (Deliz), to
which the genus seems allied; the troe Lathe (ewropa, Fabricins) being
exceptional in having the npper organ withont branches. Seen from the
side, the upper organ (unens, tegnmen) of I angularis iz nnusunlly
straicht ; that of B vobwndate 8 much more depressed terminally.  In
both species ihie lower orgon (clasp, Linvpago]) is tromeate at the tip, but
in E. angularis it is enl sguare, while in BE. rolunduta the end is
coneave, soeas to form a distinet seal lop."

“ Apart from these differences in the prehensors, T think M. Elwes'
supposition, that F. robundaln may he the dry-season form of B. angularis,
an unlikely one. No seasonal varviation has yet been obzerved in the
genus. | .fmmr'{ E. angulariz, which should h‘r} thia wv!-setmnu !'1}‘1-”1~
commoner in the dry-season than B, rotundala. Finally, the dimorphism,
if it exists, must be of a new type. Dry-season Forms are distingnished
by obliterated ocelli and angalar wings, but here the non-ocellate form

las the wings abmormally rounded.”
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* I possess Lhe following examples of K. rolundala, -One mnle and
one female from Beeling, Upper Burma, talien on 276k Maveh, 1886, two
males on the 29th idem, one female on the 14th April, by Licut.
E. X. Watson ; two males taken in the Pegn Yoma, Barma, by a native
collector employed by the Phayre Museum, Rangoon, in December ;
ong female from Quaymoo, Tenassevim, caplured in M :1|'|_-l! and another
in November, in the Yoonzalcen Valley, also in Tenasserim by Maujor
G, T. Bingham.

=

i o i i i, i,

Tweo species of Pedicularis.—By D. Prais.
(With Plates I and 11.)

[ Recoived Marel Dth—Read April 5th.]

In 1880 (Jowrn. ds. Soc. Beng. lviii pt. 2, p. 255) the writer had the
honour to communicate to the Sociely descriptions of a number of new
Indian species of this genus. Since then a considerable number of uew
species bave been veported from China and Tibet and have been deseribed
in various periodicals by Messrs Maximowic, Hemsley and Franchet, and
by the writer. Now, another new Indian speeies has been reported ; of
this a deseriplion is given below and the present opportunity is taken
of describing an allied new species from Szechuen.

1. Pepicuraris prrrvsa Prain, ap. nov. (Pr. 1.)

Elata simplex vel e collo diffuse ramosa, radice debili ramosa collo
esquamato, caulibus gracilibus simplicibus, foliis radicalibus longe petio-
latis mox evawcscentibus canlinis 4-nalim  verticillatis laminis gla-
brescentibus  ovato-oblongis pinnatiscctis, segmentis  5-B-juris  ob.
longis obtusis inciso-serratis Horibus verticillaliz verticillis numerosis
inter se remotis, bracteis foliaceis oblongo-ovatis petiolatis  piunati-
fidis et inciso-serratis; calyeis breve pedicellati  campanolati mem-
branacei inflati tolius reticulati aniice vix fissi dentibus majusculis
inaequilatis anticis et lateralibus ovatis inciso-serratis jllid duplo his
4-plo summo deltoideo integro Intioribus ; corollas voseae tubo Bl
ampliato calyce duplo lougiore hasi infracto, lnbio 3-lobo lohis oblongo-
ovatis marging sinuatis lateralibus medio dimidio majoribus, gulea
leviter arcuata tubo subcontinna apice subincurva erostei; staneiinibis
ex adverso smmmi ovarii insertis filamentis anticis superue hirsutis;
avario ovoideo stigmate parum exserlo, capsela anguste lanceolnta e
acuta ealyee duplo longiore, seminibus ovoideis testa nigrescenle winute
rebiculatis,
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In Hivanava omigxtant : Sikkim, Mt Tankea, 11500 pos. mo; 0. 4.
Gammie !

Caulibus 40-60 em. longis, foliis cnulinis 2-2'5 em. longis his
U75=1 cm. latiz, segmentis 5 mm. longis 3 mm, latis, petiolis 0°5-1 cm.
longis ; calyce 6 mm. longo hoe 35 mm. lato; corollae tubo 10 mm. longo
apice 4 mm. lato, galen 5 mm. lougn, labie 8 mm. lato; eapsula 12 mm.
longa 5 mm. fata.

This species is most nearvly related to P. verdicillata Linn, and .
refracta Maxim, but besides differing greatly in habit apd foliage from
boih it differs from P. vertieillala in baving a ealyx with large tecth
and with a tnbe retienlated throunghout, while it differs from P. refracta
in having the anterior and lateral ealyx teeth serrate and not entive;
from both it differs in having acate, not muticous, anther-cells.

OF Indian species, it in habit much resembles P. ferwose Hook. £,
though it is clabrescent while that species is hirsute, but the plant that
it imitates most closely is P. gracilis Wall. var. macrocarpa Prain, the
likeuess being so great that though in fower they differ so widely, ib is
not easy to distinguish fruiting specimens of the two.

2. Pepicoranis pracetox Praing sp. siow. (Pl IL).

Aseendens glabra eanlibus grcilibus corymbosim vamosia, fuliis
ramisque J—d-natim verticillatis radicalibns mox evaneseoutibms can-
linis breve petiolatis ovatis pinnatifidis segmentis 5-6-jngiz obiusis
inciso-serratis ; floribus in verticillia 4-flovis pancis remotisque dispositis,
bracteis fuliaceis ealycem eXcedentibus; ecalyeis glaberrimi parvali
campanulati antice parum fissi 5-dentali segmentis omnibus oblongis
integris tubo costato nee reticulato; corollae tubo sursem :unp]htlu
calycem 3-plo excedente basi infracto, labio 3-lobo lobis lateralibus
ovatis medio orbicnlato basi constricto 8-plo majoribus, galea leviter
arcaata fnbo subeentinna apice subincarva erostri, staminibus ex wil.
verso medii ovarii insertis omnibus glabris, antheris contignis muticis ;
otario ovoideo stigmate exserto.

In Cuixa occivestast ; Szechuen occident. prope Tachienlu, Pralt n.
471!

Caulibus 20-25 cm. longis foliis caulinis 1 cm. longis his 0:7 em,
Intis segmentis 2 mm. longis 1 mm. latis, petiolis 0-5 om. longis; calyce
25 mm. longo hoe 2 mm, lato ; corollae tubo 8 mm. longo apice 45 mm,
lato, galen 4 mm. longa, labio 7 mm. lato.

Like the preceding species this is also closely related to P. yerfi-
cillate Linn. but differs considerably in habit, and thongh it has Lhe
calyx tube ribbed and not vetionlated just as I certizillata has, it differs
in having the calyx distinetly toothed and extremely small. The stamens
also differ in being all glabrous whereas in P. verficillata the anterior
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pair are hivsute ; the anthers thongh muticons as in P, eeiticillata are
coutiznous and not digerete. The froib 18 unknown.

both these species belong to one natural group it may be nzeful
to provide a key, modified, so as to admit of their reception, from the
key already published by the writer (dun. Roy. Bot. (arden, Calewtlu,
i1, Ob), in which the velative position of these and of othe previously

known species is shown.

~ VERTICILLATAE,
Galea less than half the length of the lip :—
Bracts flabellate, spike long, dense ; ealyx
small, subglobose, not cleft, teeth small,
entire ; anterior filaments hairy we L spicata,
Bracts oblong or linear, spike short ; calyx
& 2 -8 i ]
large ovate, teeth large :—
Calyx not cleft, teeth crested exeept ihe

upper ; filaments not hairy wr P, lineata.
Calyx cleft, teeth all eniire; anterior
ilaments hairy ; wee Lo likiangensiz,

Galen nbont equal in length to the Ilp
Calyx-tube not net-veined between the ribs :—
Calyx cleft, hardly toothed ; anthers

dizerete, anterior filaments haivy ... P. verticillala.
Calyx not cleft, distineily tdothed ; anthers
contignons, filaments not hairy wo TN flaceida.

Calyx-tube net-veined between the ribs:—
Calyx hardly cleft;, tecth crested except
the npper; antevior filaments hairy... P. diffusa.
Calyx distincily cleff, tecth enlive :—
" Margin of galea even; anterior fila-

ments hairy v P refracia.
Margin of galea tuﬂtlmnl filaments
not h.th_ir | vee P zelschuanied.

-
Explanation of the Plates.
Prate 1. Pedicularvis diffusa Prain.
1, Flawer with bract ; 2, ealyx with ovary and style; 3, half of corolla show-
ing staminal insertion ; 4, stemens; 5, capaule ; 6 seed 1,8, 3 aud & wmagnified § ;

4 and 6 magnified %

Prate II. Pedicularis flaccida Prain.
1, Flower with bract; 2, calyx with ovary and style ; 3, half of corolla showing
etaminal insertion 1 all mognifed 3

B e e

J I 2.
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1i Waterhouse—Eleelrical aetion of Light upon Silver, .an. B
Some Obzervafions of the Electrival action of Tight upon Silver and ifs

Halotid Compounds : — By Colonel J. Warennovse, 1. 8. C., Adsslstonl
Sn’:’r'r cyor L eie .'|r|' r:.lt Toieltir.
[Roeceived April 20¢h : Read May 3nd. ]
-
In my paperon * Electro-chemical Reversals with Thie-carbamides,'’

read at the meeting of the Society in Apreil 1891, it was shown that

the peenliar reversals of the photographic image pifdaced by the

addition of very minute quantities of a thic-carbamide, or sulpho- -
uren, to an eikonogen developer appesved to be connected with and f
accompanicd by electro-chemical netion, if not actunlly brought about

by it. It was remarked also that the experiments brought forward .

pointed ta the conclusion that, at any rafe as regards the haloid salts
of silver, the formation and development of the photographic imago
is to a very great extent influenced by cleetrieal action, move so per-
haps, than has generally been recognised, although the fact of pho-
tozraphic action being accompanied by electrieal phenomena has been
known since the earliest days of photography. Tt wns sngoested that
a further investigation info the theory of photography based on eleetro-
chemieal lnws, might be of value in throwing light upon much that
i now obsenre and oncertain as vegards the formation and development
of the invisible |-F|r1t<|.r:;|'u[1hi-_:.'L:JL:Lr__;'u_! formed by the exposnre to light |
of silver haloid compounds.

Sinee that time I bave given a good deal of attention to the
subject and tried several experiments in various ways wiith the object
of ascertaiming the electrical action of light, in connection with photo-
graphy, oo plates of pure silver immersed in varions fAoids as well as
on dry plates and other forms of silver haloid componmids in  ordinary

photographic nse.  Also on the action of electrieal enrrents in forming

developable eompounds of silver haloids similar to those formed by |
light, and, further, on the electrolysis of ordinary phoiographic develo-
pers and on the cucrents produced during the development of the
photorrapifie imare:. These observations are not yet sefficiently com-
plete to found any scund deductions upon, Lot I hope to completo
them later. In the meantime, [ have thought that a short note on
some observations [ have lately made on the electrical action of
“!]J'L l:!ultl Elllli!l ?:'.L-h'i.'l' ].11:|L1’_-.-'§. i1| Yarious .‘-“]IIH".'HH, ||;igl11 ke of i]|“-|'r_~gt
and form a suitable introduetion to any further notes on this subject I

, may be able to bring befare you. It does not pretend to be complets
or exhanstive, and can only be considered as a contribution towards o
systewatic investigation of the question,

g
-
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A great many observations have been made from fime te lime of
the eleetrieal influenee of light on metals immersed in water and variouns
gnling solntions, and belore poing forther, it seems desivable to wive o
briel summary of these obzervations, and more parvticolacly of those re-
Inting to silver and its salts, :

More than half a century ago, in 1539, Edmond Beegperel was the
fivsl to show that the eloetrieal action accompanying the chemical
changes brought about by the influence of light upon vavious subskanees,
inclading severa® mebals and the silver haleids, could be observed with
the aid of o very delieate galvanometer, He fonnd that this action was
guite independent of any ealovific vadiation or heating of one electrode
maore than another, but was powerfully alfected by the difforent rays of
the speetrum, the greatest action being produced by the violet, indigo and

blue rays, while with the ereen, yellow and red vays there was little op

no action. DBeeguerel's observations ave fully snmmarized in hiz work,
i Lo Lnmicee, sos eanses ef o offels,”” Vol IL - To ob=erve these effocts
lie uged o covered vessel divided into two parts by o thin membrane, In
each of the compartments he placed o plate of platinum or gold, previonsly

made red-liot to remove all imparities, the plates being connected with
ilie poles of a very sensitive galvanometer, and laid horvizontally in the
apparatus.  Hach .;,..|.1-tr:||-1m|-uL- had o moveable cover. He found that
when the two compartments eontained an alkaline solution, the plate
exposed to the solar rays took negative electricily, while the reverse
gecurred if the solation were acid. W ith alterable met: g, guch oz silver
or brass. analogous elfects were obtained and the electrical effect coul:d
be largely incrensed by giving the plates s preliminary polavisation by
plunging them in water and then placing them in conneetion wiile the
positive pole of a battery. When twa silver plates were immersed in
water acidulated with pitvie acid exposuve to light of one plate only
produced a very weale envrent and the expozed plate was always positive.
If ihe gold or platinnm platea had been thioronghly cleaned, Tad
remaimed in I-.!'|;|.1|_n‘ nitrie neid and had hl.fli made red hot, the differ-
ik parts of the ‘spectrom were almost ]'II"I'I-"-'L'I!'II...'-\.‘- to produce eleetric
enrrents.  With well cleaned silver plates which had heen heated
soveral times the effects were also almost wil, thongh not guite alisent,
and from this fact it scemed posgible that when the plates were notn
iliis state the effects produced might be due to the action of light upon
corpuscles of organie matter adhering  to the platgs which beeome
axidised hy the action of light, the water supplving the oxypen. L
this effect did not take place and thiere was no altergtion in the plates
themselves the light mnst prodoee o disturbance of the particles, Lt
the foroer _-_.|||_|||n_1-i.L[D:||. secmet] mnost iil'\.rll.lhlll.‘.- He lTound Chict when
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gilver ehlovide, iodide or bromide, precipitated in o thin layer on sheets
of platinam or gold, was exposed to light ns above, the exposed plate
was positive, and that the initial action was much stronger with the
bromide ihan with the chlovide: though the intensity of the enrrents
observed was variable and depended on the thickness of the film of bro-
mide, motcover the clectrical action was soon exhausted. With the
iodide the current was almost as sivong nz with the chleride, but did not
retunin constant so long.

When plates of silver were employed, instead of pPatinnm ov gold,
as o sapport for the haloids, the cffects noted were stronger and more
regular, bot it was foond that the direction of the current depended
on the thickness of the films ; with thin contings the exposed plate
was positive, and with thick contings negative. This was markedly
the case with plates of silver exposed to the vaponrs of iodine. Witk
vapour of bromine the exposed silver plate was negative, the initial
cnrrent, even with diffused licht, was very strong, bubt after remaining
exposed to light for some minutes then protected from light and again
exposed to its influenee, it was found that the curvent was very weak.
A film of silver chloride prepared by exposing a silver plate to the
vapour of chlorine gave only a very weak effect, but plates coated with
the violet subchloride behaved very well in these trinls and yielded
for a long time results from which comparisons eould be made,

On the basis of these experiments Becequerel invented his clecivo-
chemical actinometer which ~ was practically a voltaic element or
cell composed of two plates of very pure silver coated unsually with
the violet subellovide of silver and plunged into a eondocting Quid
composed of two parts of monohydrated sulphurie acid in 100 pavis
of water. The apparatns was so arvanged that all light was excluded,
except from an adjustable opening on one side by which one of the plates
could be exposed to lizht while the other remained in davkness.

When diffused daylight or sunshine acted npon ous of the plates,
more or less deviation of the needle was observed which remained constant
so long as the light remained of the same intensity and the surface was
suflicicntlysensitive. 1f the light was shut off, the needle retarned to zero
oi semewhat beyond if, 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 snme as before, always provided that the sensi-
bility of the plateremained the same, for which purpose the sensitive
coating shonld be sulliciently thick., Under favonrable conditions the
sensibility of the instrument might be preserved for a whole day and
thus several consgecative observations might be made,

The deflections of the needle could not, however, be considered as

:

-

1
|
1
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propovtional to the intensity of the chemical action exerted on the
substance and consequently to the active lnminous intensity ; they only
ghowed whother this lmminons intensity was grenter ov less in one ecir-
enmstance o in another.

With this instrument Beequerel observed the effect of different
rays of the gpectrnm on silver iodido and violot e-i1|.|-H:]:|]-.)|:'i,|.|l.". nnd fonnd
that in both cases the maximnm of action was in the green aboot 13
£ E; but while with the chlovide the action decreazed on both sides
of this point, mM ceazed at A and H, with the iodide that had alveady
been exposed there was a sceomd maximum in the indigo blue about
G 2 H, amd thenee the action decrcased to P in the ultra-violet. In
neither case was any reversed action observed in the ved rays, as ob-
gerved with sensitive papers, but that might be due to the fact that in
one ease the sensitive sarface was in water and in the ofher in air,
Becquerel has not recorded any corresponding observations with silver
bromide.

About 1840, Robert Hunt repeated Decquoerel’s experiments with
many modifieations, and the results he obtained (Phil. Mag., XV, 1840),
completely confirmed them. More caveful trials with the spectrnm on
plates of different metals made later showed that cvery ray of the
gpectrum produces an electrical disturbance. The rays, however, at the
least refrangible end, produce a deflection of the needle in ene direction,
whilst the most refrangible rays set np & disturbance in an opposite
directipn, There are many indications of a condition annlogons to
polarity in the action of the prismatic rays. { Researches an Light, p.
205.) Hunt also remarks that “ This action is only to be regarded
as one of the evidences of chemical disturbance, exciting electrieal
currents; yet at the same time, it opens the question of the identity
of the agent producing this distarbance and electricity.”

Iu 1858, Grove (Ml Mag., XVI, (4), p. 426.) recorded that he
had succeeded in obtaining a deflection of the galvanometer needle by
allowing a beam of light snddenly to impinge on a daguerreotype plate
in a trongh of water, the plate being gonnected with one pole of the
ealvanometer and a gridivon of silver wire in front of the plaée with the
other. In experiments with platinum plates ho came to the conclu-
sion that the action of light was always in the direction of the polarisa-
tion eurvent, thongh further experiments by Beequerel and others have
ghown that this is not the ease. y

Tn 12863, Pacinotti found that when pairs of plaics of copper, zine,
ivon or lead were immersed in solutions of certain salis of the same
metals, the exposed plate was always negative, but with plates of silver
immersed in a solution of nitrate of silver the plate exposed to sunshine
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was positive, wheveas if exposed to the rays of a petrolenm lnmp, or of 2

heated thick iron plate it was negative, ns were also the other metals,
(Cimento, XVIIT, p. 363.) '

In 1575, Hankel published a series of observations on this suhject
( Wied. sAnn., T, 1877) in which Le showed that the electrical behavionr
of the metals under the influence of lizht depended very much on the
condition of their surfaces; consequently, in such observitions it is
necessary to consider separvately cach state of surfnee. iz observaiions
were made on copper in different states, tin, brass, zie, platinum and
silver, With regard fo the latter, he vecords that when two plates of
f:'til']:r pure silver were immersed in fltered tap water, the ::|.'!1L' o=
posed to the light of white clonds was negativee When the plates
hiod been left o L].."I.",‘ in the water the rays of the g[}{lj“,-; sun still Ve
a pretty strong negative impulsion. Platinum plates coated witl silver
were slightly pesitive with white or blue light, while red light pro-
duced no effect. Silver plates coated with platinum, (old platinised
silver battery plates) which were slightly negative when coupled in

civenit with pluin platinnm, were found to he very sensitive to light,
and the exposed plate was positive. With coloured glasses the action
was strongest under blue glass, but was also quite strong under yellow
ind red glasses; gaslight also produced a pretty strong deviations
of the galvanometer ncedle, and it was found that the ackion undey
dark red and blue glasses was stronger than under a light green
which was mueh more transparent.

In 1878, Professor Dewar published o preliminary note on * Expori-
ments in electric photometry,” (Proc. Roy. Soe, XXVII, 1578, p. S64)
in which he dealt principally with the construction of the Dest form of
cell for the general investipation of the electrical actions induced Dy
light on fluid substances. He found that the list of substanees that

may be proved to undergo chemieal decompoition by light, was very
extensive, some of the most active being the ferro- and fervi-evanides of

potassium and the nitroprusside of sodinm, fartrate of nranium and a
mixture of sclenions and sulplinrous acids in presence of hydrvochlorie
- ]

acid, Thecsuipiete paper does not appear 1o have heen published,

In 1576, AL Egoroft published a note (Comples Rendue, Acad. Frane,,
LXXXII 1876) on a differentizl electro-actinometer for the purposs
of determining the absorption of the altra-violet vays by different
medin, The instrument consisted of two of Beequerel's electro-acti-
nometers placed one above the other and areanzed =0 thai the corrend
of one might be neatralized hy the other. In some preliminary observ-
ations with iodised silver plates he fonud that the intensity of the
carrent was proportional to the width of the opening thronelh w
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light was adwitied. It was also inversely proportional to the square
of the distance of the sonree of light from the apparatus. Aun oil lamp
was used. The instroment appeared to show an exanct proportionality
between the intensity of the light and that of the curveent, and its
great sensitiveness and precision wonld enanble ik to b used as o very
delicate phetometer. In these experiments Lie found thet the clectro-
motive force exerted by the November sun upon jodised silver plates
throngh an opening 30 mm. wide was ¢ of a Daniell cell; with a
petrolenm lamy, at 8 inches distance, it was only 0:00+ Dauiell.

Dy J. Moser afterwards, in 1887, in working on Egorolf's plan
found that the photo-electric current might be greatly increased by
fpeatine the chlorised, iodised or bromised silver plates with solutions
of erythrosin, benzo-purpurin and other dyes, and in sunlight he
observed currents of a strength equal to Lalf o volt (Eder's Jahrbuch
der Photographie, §e., 1888, p. 207

At the meeting of the British Association, in 188U, Professor (k. M.
Minchin gave an account of his experiments ou the generation of
electric eurrents by the action of light on silver plates which were
conted with emulsions of bromide, chloride, iodide and other salts of
gilver in gelating and collodion, as well as with eosine, fluorescine and
various aniline dyes, the object of these experiments being the solution
of the problem of producing a photographic image of an object af o
distance. A detailed account of these and other interesting experiments
on licht-cells was read before the Physical Society, and published in
the Philosophical Magazine, for March 1891,

He found that when two pieces of clean silver foil attached to
plass plates were conted with an emaolsion of chloride of silverin
and immersed in distilled water containing a few grans of
common-ealt, the plates being eonnected with the terminals of n
Thomson's L{:ll'-':lul'l"ll'l"-'l.ul' and oune of them scrcened from the light,
that on exposing the unsercened plate there was an electric current
cand the exposed plate was negnlive to the nnexposed.  The
sume offect was observed with plates eoated with emulsions of silver
hromide in wiiter coutnining o little |'p|::1.:'|.55'[11|1l bromide. = When thoe
plates were coated with iodide of silver in eollodion by the wet silver-
bath method, the liquid being water containing a little potassivm
iodide. there was o roversal of the natore of the exposed plate, it being
positive to the uuc:xrmsed- With colonred glasses in front nf_ the
exposed plates it was found that the m;-‘d raye produced 1cum]}n1'a:n'¢ly
foeble currents, while those I:mducﬂd in the blue and violet rays were
very greaf, but the directions of the eurrent were the same for all ragys.
This agrees with Beequerel's observations. With plates coated with

l-u”(ll.].[ﬂ'tl

produe i |
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an emulsion of silver sulphide in potassic sulphate, the exposed plate
wis posifive, the divection of the currents being the same for all riys,
the strength of the current being least for the rays passivg through
“the green zlass,

With plates conted with an emulsion of silver nitrate in melatine
ina weak splution of barium nitrate, the exposed plate was positive.
The effect of the red rays was very small, and of the blue rays very
great.

One of the most important points in Professor Minehin's obaerva-
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 cuorrent from a single bichromate cell passing
throngh the plaies when immersed in water containing a little potassium
bromide. He found (1) that the plaie conmected 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
other plate attached to the zine, but when the plate was developed
with an ordinary pyrogallie acid developer its immersed portion was
also blackened. These effects wero 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 light, does not appear to have been penerally
recognised. I began last 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 futare oceasion,

Professor Minchin also found that by coating silver plates with
eosine and gelatine, compnratively strong currents were obtained and
the plates were very sensitive to variations in the light. The curvent
generated by daylight in one of these eosine cells was sufficiently
strong toproduce the photographic action on o silver bromide plate
without any prelimivary exposure of the bromide plate to gaslight.
He also describes a curions case of inversion of the curvent occurring
in the eosine and other cells, which I have also noticed, the inilial
current being such as to make the exposed plate positive to the other,
This eurrvent, however, was of very short duration and was suceeeded
by a steady and muoch stronger normal curvent in the opposite direetion,
the exposed plate being wegative to the uuexposed. On suddenly
shutting off the light from the plate the instantaneons effect wag to
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tnerense the existing curvent, the effect being merely impulsive, after
which the current generally disappeared. This cell having been kept
in the dark for a fortnight, it was found that while the inverse cuvrents
were prodaced as before, the initinl current on exposure was cnor-
wonsly increased in magnitnde and duration. Tt then disappearcd
gr:ulu'.:l!_v and was succeeded by a corvent in the reverse direction.
Wlhin one of these plates was removed from the cell and immersed in
water in presence of a clean silver plate, it was at once on exposure fo
light wegative, tike a silver plate coated in the ordinary way with an
emulsion of eosine. In preparing these eosine-gelatine films, it was found
to be an advantage to immerse them for a 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 were not so strong as with cosine ; the exposed plate was positive
and with strong red rays there appeared to be a reversal of the sign
of the E. M. F.

Plates coated with iodine green and exposed to sunshine gave
currents with an E. 3. . amounting to about % volt.

M. F. Griveaux, experimenting on silver plates conted with a film
of silver iodide, plunged into solutions of iodine of diffcrent strengths,
eirculating through the cell, found that the maximum value of the
E. M. F. developed by light acting on one of the plates decrensed
as the strength of the dodine solution increased, till a certain point
was reached at and above which the E. M. F. was wil.  Also that this
point was regulated by the distance of the plates from the sonrce of
light ; the nearer the plates the higher the concentration point of the
solotion and vice versd. The same cffects were observed with silver
chloride and bromide, (Conptes Rendus Acad, Frane, CVII, 1888,
p. 837.)

I have entered somewlat fully into these previons experiments
becanse very little appears to be generally kmown about the subject
and it seemed desirable to bring together the sentteved 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 conpled face to face or hack
to back, one being sereencd from light by the other and by one or two
interposed screens of ruby or yellow olaszs, the eell being covered all
round exeept at 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 about 15" x -5", corresponding to the one in the glass cell. In
front of this shatter there are grooves in which coloured glasses can

J I3
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be placed in front of the opening. The upper part of the woodon
case is open, but ean be closeil by a lid, through which, if necessarvy,
a funnel may be passed to admit of solutions being ponved into the
ool without letting in licht. The silver plates used with this ecll ave
4 inches long, and 1} inches wide, other plates, such as photographic
sensitive dryeplates or celluloid films, being about the same sizp or
smaller.

The other cell is a modifieation of the form used by Beeqguerel
in his ecarlier experiments, and consisis of a woodeh trongh divided
into two compartments by a double wooden sereen which allows the
free civenlation of the clectvolytic fluid, while L‘omlﬂ-.,tgl}' shutting off
light from the nnexposed compartment. This trongh is covered with
a lid, having two large openings fitted with hinged shutiers, to the
underside of which mirrors are attached for the purpose of re-
flecting light at will on to one or other of the semsitive gurfaces in
the compartments below. By this arrangement the whole of the
sensitive plate ecan be exposed to light, instead of only part of it, as
in the vertieal cell, and at the same time the perfect protection of the
unexposed plate from strong light is better secured than it is in the
vertical cell. This horizontal trough is constructed to take two plates
SV » 41" or smaller.

In most cases, even under favourable conditions, the light-currents
observed, are exceedingly weak, and therefore o very semsitive form
of galvanometer is necessary. The one I have used is the latest modi-
fication of the Rosenthal micro-galvanometer made by Edelmann, in
Munich. It is said to be the most sensitive form of galvanometer
made, enabling currents of abont a billionth of an ampére to be read
with n resistance in the coils of only 1,000 chms. It is fitted with a
tolescope by which direct veadings ave made off the mireor from a
millimetre seale placed at one metre from it. In this position and
without the directing magnet, using the 5z shunt, with a total external
resistance of abont 60,000 chms in cirenit, the deflection caunsed by one
gravity-Daniell cell is one millimetre division of the seale. By nsing
the directeng magnet the normal sensitiveness of the instrument can
be wery greatly inereased, though in most of the experiments it has
been found sufficiently sensitive without the magnet, and when used,
the inerense of sensitivencss 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 it very Eensitive, convenient in use and easy to ob-
serve with fair precision, considering the difficnlty there is in obtaining
freedom from shake and tremor in a city like Caleutta built on a bad
fourrdation of mud. In reading the scale which is 50 centimetres long,
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gub-divided into millimetres, T have usually fixed the zero point ab 30, so
that the rveadings above or below it wmay as far ns possible show
different signs of E. M. I, and the direction of the cnrrents has boen
s0 mrranged that a change in the position of the index to the apparent
left feom 30 to O shall indicate that the exposed plate is negative to
the nuexposed, as copper to sine, while a change to the apgarent right,
30 to 30, shows that it is positive, or as zine to copper.

The coloured glasses used have been of the kinds ordinarily met
with in the bazam A deep ruby, a brownish yellow, a medium green,
and a dark blue, and conditions being favourable it has generally been
possible to observe some frace of a current even with the deep ruby in
strone snnshine.

When observations wore 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 ovdinary work, was quite
inndequate, even when the slit wns open af its widest; and it was
therefore necessary, in most cases, to use a much wider elit, or to
dizpense with its use altogether; also to nse the divecting magnet on
the galvanometer to increase the sensitiveness.

In all cases sunshine has been reflected on to the sensitive plates
by means of a heliostat, as it was not convenient to use the divech rays
of the sun. With the flat cell there were thus two reflections, but
any loss of light was amply made up by the incrensed snrface exposed.

A= is wsual in such experiments, there were almost invarviably
more or less strong loeal or polarisation currents gencrated between the
plates themselves, especially when they were freshly immersed in the
solutions, and it wns generally fonnd desirable to leave the cell from 12
to 21 hours before nse, so ns to give time for these correnta to subside,
Sometimes, however, from half an honr to an hour, or even in some cases
a few minutes is suflicient. It was found, too, that even if there was
no polarisation curvent at the commencement of an experiment, the
action of light oceasionally gave rise to fairly strong currents quite
independent of, and sometimes opposed to, the currents prodoced by
exposure to sunshine, while at others they were in the samesdirection,
Thus it was sometimes difficult to aseertain how far the currents
observed were duoe to light or te polarisation. The only test was the
retrograde movement of the needle after shatting off the light.

Another dificulty 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 sivength of the light, thoegh the decrease may he
almost imperceptible.  For the same reason, if coloored glasses ha
applied without first completely shutting off the light after the plates
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have been exposed to sunshine, there is an apparent reversal dne to the
loss of power in the light, and not to change of divection of the T, M. T,
As o role my observations with eolonred plasses or the spectrum have
agreed with Beequerel's and Minchin's that no veversal of sign is produced
by any of the coloured rays. At the snme time, I have found that in
some cases the blue rays appear to have a veversing tendency, as might
be anticipated from their very strong reversing ackion on certnin forms
of seusitive photographie plates containing jodide or bromo-iodide of
silver, This point, however, requires much more comptete investigation
with the nid of the spectroscope, nud will be further considered when
dealing with the silver haloids. During the time I have been engaged
with these observations, the weather has been nnmsnally eharfgeable and
cloudy for the time of year, and hence it has been diflicult to compare
the resolts of observations on different days. For this veason it has
been impossible to give more {lan geveral indieations of the amount
of deflection cansed by the action of light in the cases recorded : exact
observations would have to be made with a standard light.

It secmed desivable to commence the observations with experiments
on plain silver plates in different flnids. The plates vzed were not
quite pure, having been reduced from varvious silver residues, and were
about 974 toueh., They were four inches long and one and a quarter
inch wide, and were nsnally cleaned with fine emery powder, or with
emery cloth immediately before aud after use, It is, however, better fo
make sure of the purity and eleanliness of the snrface of the plates
Eor each operation by heating them rved-hot ond then immersing them
in dilute salphurie acid. A3 facilitios forr doing this with thick plates
were not veadily 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 2} inches, care being taken to avoid moistening the
upper nnimmersed parts by eapillary action or otherwise, and so exposing
them to irvegular corrents from this cause. The plates were about
balf an inch apart, being kept separated by two wooden blocks with a
dark ruby glass plate belween them,

I. Smven Prates iy Water.
Distilled Water.

Distilled water being almost a nonconductor, the currents ohzerved
were naturally exceedingly weak and could ounly be clearly scen with
strong sanshine. The deflection observed without the magnet varied
from 5 to 3 divisions of the scale, and in nearly all eascs the exposed
plate was positive to the unexposed, and formed the anode or dissolving
plate of the conple. In some cases the exposed plate beeame more
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sensitive after the first exposnve, but after a few exposures lost all
sensitiveness. The current being so small, it was not thonght necessary
to cxperiment with colowred glass or the spectrum. With the divect-
ing magnet placed as before desevibed the defleetion was incrensed to
about G-5 divisions.

Tap ater. .

The tap water used was the filtered Hooghly water, supplied in the
town mains. Imis fairly pure and free from lime salts, but ehlorides
are present in moderately large proportion, the amount of chlorine
varving from 5 to 1'4 parts per 100,000, and ot the time of the
experiments it would be about 1 to 1'2 parts per 100,000, The total
hardness varies from 3:15 to 11°5 parts and would be about 9 parts per
100,000 at the time of the experiments. In most of the cases observed
the exposed plate wns distinetly positive to the unexposed, as with
distilled water; but in some cases it was negative, and in one or two
instances the action was ivregular. The plates were rather more sen-
sitive than they were in distilled water, the normal deflections withount
the directing magnet varying from 1 to 7 divisions of the scale, but
usually they were between 2 and 4.

In one case in which the plates had been in the eell for about 38
hours, and there was only a very slight cell-current, exposure to sun-
shine gave a deflection of + 4°5 divisions without the magnet, but +with
it the deflection in bright sunshine rose to 4+ 20 divisions, and even in
diffused light was + 5 divisions. Exposing under ruby glass gave a
defleciion of + 5 ; yellow glass + 7 ; green glass+1 ; blue glass + -5 in
diffused light, and 4 75 in sunshine. Trials were also made with the
grating spectroscope without the directing magnet, but the results were
not conclusive and the unsetiled weather has, so far, prevented their
being repeated with the galvanometer in its most sensitive state. The
plates were found very scnsitive to changes in the strength of the light,
but after repeated exposure to sonshine they secemed to lose sensi-
tiveness. By the action of the water a groyish deposit of chloride
was formed and in some cases a darkened image of the exposed part
of the plate conld bLe seen, It may be noted that my experience does
uot agree generally with that of Hankel, who found that, of two silver
plites immersed in water the plate exposed to white clonds, or to the
setting sun, was negative, 1 find, however, that on one ccecasion when
fresh plates were exposed to daylight, the exposed plate was negative,
the deflection being about — 15 divisions of the scale.  On ngain exposing
the same plates to sunshine the exposed plate was positive, and remained
go afterwards on farther exposure. On two other occasions of expo-
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sure to daylight, the exposed plate was also negative. When exposed
to sunshine the plates were almost invarinbly positive. I have noticed
this difference with plates in other solutions,

II. SILVER PLATES IN DILUTE ACIDS.

As we hgve seen above, Deequerel found that with plates of gold
or plutinum, immersed in acid solutions, the plate exposed to the light
was always positive. The same rule scems to apply to silver plates
in most cases, but not in all. .

Dilute Sulphuric Acid.

The nction of dilute sulphuric acid upon silver plates under tho
influence of light seems to be rather irvegular, but I find on looking
throngh all the esperimeuts made, that in nearly all cases the frst
exposed plate of each pair had a negative tendency when flrat exposed,
though it might become positive by subsequent exposures and in the
same way the second plate of the pair, which was sereened during the
first exposure, might also be positive on flest exposure. The genceal
tendency was undoubtedly positive. The irregulavities may be parily
due to the plates not being quite pure.

With silver plates immersed in distilled water acidified with about
a drop of acid in some 60 ce. of water, the exposed plate was generally
positive when exposed to bright sunlight, the deflection without the
directing magnet varying from 1 to 5 divisions of the scale, some-
times increasing after repeated exposures. In one experiment, however,
the exposed plate was distinctly and uniformly negative, even alter
the position of the plates had been veversed, but subsequent exposure
of the reversed plate made it positive. In ancther it was negative on
first exposure and then positive.

With a pair of plates in tap water, acidified in the same way, the
plate cxposed to gunshine was fivst negative with a deflection of —3
divisions on the scale, which inereased to—0 divisions by subsequent
exposures. Hxposure under golpured glasses nlso pave a negative de-
flection, amonuting with red plass to—1, with yellow and green glasses
to—2: with Dblue glass to—35, and exposed to sunshine again—0G, as
before. The same plates being again exposed to sunshine later on
wera also negative at first, but became positive and much more sensi-
tive. Under colonred glasses the deflections were also positive and very
mueh larger than on the first exposure of the plate. After reversal,
so that the former unexposed plate beecame ithe exposed plate, the
deflection was again negative, amounting to—7 divisions, and inereasing
with the exposure. These plales were very semsitive lo changes in
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light, and thore was & perceptible deposit of chlovide (P) on their
immersed sorfaces.

With plates immersed in a 1 per cent. solution of sulphurie acid in
distilled water; it was found that if the plates were exposed to sunshine
f Very short time after being immersed in the dilute aeid, l!m:.' Wore
at first pnegative and fairly sensitive to light but afterwairds beeame
positive; whereas in a case when the plates were left standing for 24
hours to rednce the polarvisation, they were posilive, and much less son-
sitive than the %lates 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 gemerally positive on opening the shutter; but the cnrrent
quickly decreased, and with some plates after several exposures they
gave a negniive deflection.

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

With plates immersed in dilute acid at 5 per cent., which had been
allowed tostand for 24 hLounrs, and showed a very small cell-current,
the first plate of the pair was distinctly negative when exposed,
the deflection being —4, decreasing with exposure to —2, but the second
plate when exposed after reversal of the plates in the cell was positive
with & deflection of +6. Two other pairs of plates in freshly-mixed ncid
were positive on first and subsequent exposares. The addition of acid
lowered the sensitiveness of the plates considerably,

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

Lhilute Nitvie Acid.

With nitric acid the exposed plates are nearly always positive and
the action is far more uniform than with sulphuric acid, especially
when an appreciable quantity of acid, as one per cent, and over, is
used. Beequerel also found the exposed silver plate positive in dilute
nitrie acid, 7 .

With distilled water. acidified with abont 1 drop of acid in 70 cc.,
the exposed plate was positive on first exposure, bot aftorwards
became negative. The plates were not very sensitive, the deflections
without the directing magnet varying from 1 to 3 divisions of the seale,

With 1 per cent. of nitricacid, sp. g. 1:250, in distilled water, after
14 hours standing, the exposed plate was uniformly positive, and more
gensitive than with the acidulated water, the deflections in sanshine
being from 35 to 55 divisions, without the directing maguet. There
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was a slight greyish deposit on the plates, but no image on the exposed
part.

With three per cont. of the same acid in  distilled water, after 22
hours standing, the frst plate exposed in weak sunshive fivst showed
o negative deflection of 2 divisions, and after that was positive, the
deflection of repeated exposures being steadily about + 5 divisions,
without the magnet. With the directing magnet, the deflection was
about + 20 divisions with the 100 ohm, or {4, shunt.

Aftor the experiment the solution was found to edntain silver,

Dilute Phosploric Acid,

Wiith dilute phosphoric acid the deflections were rlmost always
positive. Plates freshly immersed in a mixture countaining 1 per cent.
of ihe acid, sp.g.1:750, in distilled water and exposed to suushine, gave
an initial deflection, withont the magnet, of 4 23 divisions, but this
quickly decreased with further exposure.  After shutting off the light
ihe cell-current was found to have increased, and on again opening to
gunshine the deflection seemed slightly negative, but the action generally
was irregular.  Subsequent exposures with the same cells or after the
plates had been reversed showed positive deflection and the plates were
less sensitive than at first.

With the same acid at 5 per cent. the deflections were uniformly
positive, With plates exposed to snushine after 10 honrs, the deflection
without the magnet was + 8 divisions, but, ns in the former ease, it was
less on subsequent exposure. The same decrense of sensitivencss alier
exposure was noticed with the plates after reversal in the eell.

Dilute Hydrochloric Acid.

With 1 per cent. of hydrochlovic acid, sp. g. 1'150, in distilled water,
the exposed plates have shewn themselves uniformly positive, and
owing to the formation of a deposit of chloride they are much more
sensitive to light, than ave plates immersed in acids which do not form
o sensitive compound with the silver. The deflections with sunshine,
withont the directing magnet, werefrom + 6 or +7, when the plates were
first exposed, to + 36, when they bad been kept for some hours longor
and then exposed. The plates were covered with a greyish deposit of
chiloride on the immersed parts, and there was n distinet darkened
image on the part of the plate exposed to light. Colonred glasses
all gave positive deflections, the red being the smallest, and then the
green.

With 3 per cent. acid, after 22 hours resting, the plates cxposced to
sunshine were posilive. The inerease of acid seemed to reduce the sen-
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sitiveness very mmch, the highest deflection in sunshine, withont the
directing magret, being + 16, while after the plates had stood for 37
hounrs it was only + 1L

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

Dilaete Lr_l_,l’efi'l]ilr'fli'ﬂﬂ-l.‘- Aeid.

With dilute® hydrobromic acid containing 10 ce. of the ordinary
pharmacentical dilnte acid, of 10 per cent., to 100 ce, distilled water, the
plate exposed to sanshine or diffused daylight was aniformly negative
and extremely sensitive to light, the first deflection in bright suunshine
being about — 187 divisions, without ihe directing maguet, decrensing
to a steady reading of about 140 divisions. Even coloured glasses
gave fairly large deflections ; red, — 13; yellow, — 54; green, — Gi;
blue, — 103,

With dilute acid of double the above strength, the exposed plate
was also uniformly negative, but the plates did not secm so sensitive,
the deflection in sunshine, without the magnet, being only — 82; but
the readings depend very much on the sivength of the light, and this
was variable at the time of observing.

In both these cases the plates were coated with a grey-greenish-
yellow deposit of bromide, which turned dark on exposure, and formed
a visille image of the exposed part of the plate,

Dilute Hydriodic deid.

As pure hydriodic acid is somewhat troublesome to prepare, 1
voughly made up asolution of it by precipitating one gramme of barium
iodide, dissolved in water, with salphurie acid and adding water to make
up 100 e.c. There was, however, a considerable quantity of free iodioe
present, the solution being of a light sherry colour.

The coll containing two clean silver plates immersed in this soln-
tion was left standing for 15 hours. The plate exposed fo sunshine
was then found strongly pegative, the deflection, without the divecting
magnet, being — 110 divisions of the scale, afterwards going up io
— 130 divisions. The plate was, very insensitive to weak daylight,
ihe reading being only 12 divisions when the sun was hidden hehind
clouds. With colonred glisses fairly large deflections were obiained,
always in the same negative direetion; red glass giving — 13 with
daylight, and — 16 with sunlight; yellow — 165 with daylight, and
— 20 with sun; green — 14 with daylight, and — 19 with sou; blne
~ 16 with daylight, and — 80 with sun. Dy keeping, the plates

Jooan 4
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sitiveness very much, the highest deflection in snnshine, without the
diregt f11g magnet, being + 16, while after the plates Ll stocd [or 37
Lours it was only + 11.

There was o davk grey deposit of ehlovide on the immersed parts of
the plates, which took a wviolet or purple colour on exposure to light,
and gave off an odour of chlorine.

Dilute IMydrobromic Aeid,

With dilute® hydrobromic acid containing 10 ce. of the oxdinary
pharmacentical dilute acid, of 10 per cent., to 100 ec, distilled water, the
plate exposed to sunshine or diffused daylight was uniformly negative
and extremely sensitive to light, the fivst deflection in bright snushine
being about — 187 divisions, without the directing maguet, decrensing
to a steady reading of abont 140 divisions. Even coloured glasses
gave fairly largo deflections ; red, — 13; yellow, — 54; green, — Gk ;
bloe, — 103,

With dilute acid of double the above strength, the exposed plate
was also uniformly negative, but ihe plates did not scem so sensitive,
the deflection in sunshine, without the macnet, being only — 82; buf
tho readings depend very much on the strength of the light, and this
was variable at the time of observing.

In both these casez the plates were coated with o grey-greenish-
yellow deposit of bromide, which turned dark on exposure, and formed
a visible image of the exposed part of the plate.

Dilute ydriodic deid,

As pure hydriodic acid is somewhat troublesome to prepare, I
ronghly made np asolution of it by precipitating one gramme of barium
iodide, dissolved in water, with sulphurie acid and adding water to malke
up 100 e.e.  There was, however, a considerable quantity of free iodine
present, the solation being of a light sherry colour.

The cell containing two clean silver plates immersed in this solu-
tion was left standing for 15 hiours. The plate exposed to sunshine
was then found strongly negative, the deflection, without the directing
magnet, being — 110 divisions of the scale, afterwards going up to
— 130 divisions. The plate was, very insemsitive to weak daylight,
the reading being only 12 divisions when the sun was hidden behind
clonds. With coloured glasses fairly large deflections were obitained,
always in the same negative direetion; red glass giving — 15 with
daylight, and — 10 with sunlight ; yellow — 165 with daylight, and
— 20 with sun; green — 14 with daylight, and — 19 with san; Dlne
~ 16 with daylight, and — 80 with son. By keeping, the plates

J. 1 4
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became less sensitive. 'l‘[m}' were covered with o strone loose deposib
of iodide, nnder which the silver surface waos darkened. A [aind
image of the exposed part was visible,

Dilute Glacial Acetic Aeid.

With plgtes freshly immersed in dilute _f__{|:|r_:i:1| acelie actd of 1 per
cent., the plate exposed to sunshine was I;n.cﬂ.iw, the defleetion being
abont 4+ 65 divisionz, without the maznet ; a second CXOSHTE TAVE &
deflection of + 8 divisions. DBy keeping for 24 hours®the plates were
less sensitive, but remained positive.

Plates immersed in dilute acid of 5 per eent. and kept 24 hours
before exposure were less sensitive than the above, the deflection with
sunshine being only + 3 divisions without the magnet, and they became
less sensitive by further exposure, but were always positive.

Dilute Formic Acid,

The only other organic aeid I have yet tried is formie aeid, one per
eent. in distilled water. After the cell had been standing 2& honrs, cx-
posure to sunshine gave n deflection amonnting io abont 8 divisions, tho
exposed plate being positive. The same plates after another 21 hoors
standing were found fo have beecome very insensitive, the deflection
bieing ouly one or two divisions of the seale, the exposed plate still heing
positive. !

IIT. SILTER PLATES 1¥ ALKALINE SOLUTIONS.

Beeqnerel found that when platinum or gold plates were immersed
in alkaline solutions, tho plate exposed to light was negative. So far
as my experience goes, this role does not hold good with silver, the
gignh of the exposed plate being almost always positive. I have not
tricd these solutions wery thoroughly, but the vesults obtained with
potash and other salts nsed seem conelusive.

Solution of Polagsivm Mydroxide.

Withen solution of one per cent. of ennstic potash in distilled water,
the eell having been standing 22 honrs, the cell cnrrent wns il

Exposare to bright sunshine gave a deflection of about 95 divisions
without the magnet, the exposed plate being positive. With the
magnet the defleclion was alionk + 45 divisions in sunshine, and + 9
divisions in daylight. With sunshine under blue glass the deflection,
with the maguet, was + 31; nnder green 4+ 25 yellow + 85 red +
4:5. There was no deposit on the plates and no image of the exposed
paris.
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Solution of Dolassiom Carbonate,

With a solation of one per cent, of anhydrons potassium carbonate,
the cell having been standing for about 14 or 15 hours, the eell-current
was very small, and the plate exposed to light, either daylight or sun-
shine, was found fo be positive, the deflection in the former case Leing
+ 22, and in the latier + G3:5, without the magnet. .

With tap water made alkaline with n few drops of ten per cent.
solution of the carbonate in about 60 ¢. e. of water, the exposed plates
were also Ili1ﬁiti\'-{' and very sensitive on first exposure, but the envrent
deereased with forther aclion of light, and in subseqguent cxposures
the plates were less sensitive to light, They also lost sensitiveness by
being kopt in the cell.

Eolutions of Soedinm Carbonate.

With silver plates exposed shorvily aficr immersion in 1 por cont.
solution of anhydrous sodinm eavbouate in distilled water, the plate
exposed to sunshine was positive, the deflection being about 4 5 divisions
without the marnet. In subsequent exposnres the plates were.
sensitive, but romained positive, o

With a strongrer zolution, at § per cent., the resnlis were similar, but
ihie plates seemed somewhat more sensitive.

Solution -’.-_f Iathiwm Carbonate.

With plates exposed shortly after immersion in a 1 per cent. solulion
of lithinm earbonate in distilled water, the plate cxposed to sunshine
was positive, the deflection being abont + 6 divisions without the
magnet. The plates lost sensitiveness alter the ficst exposure as well
as by keeping for 34 hours, but remained positive.

Ditute Solution of Awimonia,

With a solution of 4 ¢. e. of sirong liquid ammonia in 100 e, e, dis-
tilled water, the cell having been left standing some 14 or 16 hours,
the plates were fonnd to be excn-u:-dinr*]r insansitive to light ; even with
the magnet the dellections in sunshine were only about 2 dwmuuw. the
exposed plates being positive.

Another pair of plates immersed in a freshly-mixed solution,
containing 2 ¢. ¢. of liquid ammonia in 100 e. ¢. of water, and exposed soon
after immersion, were also found insensitive, but not so much so ns
the last ; the deflection on frst exposure in sunshine being about 3
divisions, without the magnel. Tho current, however, decreased on
further exposure, and the same clfect was observed in subsequent
CXPOSUICS, After a short fime no carrent was ]h.'l'l.:r‘]|t':'_ln||:‘+

The immersed parts of the plates showed no deposit.
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Potassinm Cyaniide.

With a solution of potassinm cyanide in distilled water, about 1
per cent., there was o strong  negntive polarisation corrent in the eell
when fivst prepared, which took several honrs to subside.  When fresh-
Iy immersed the exposed plate was negative, but not very sensitive,
the deflection without the maznet being only — 4 divisions for sunlight.
By keeping the eell 24 honrs the polavisation eurrent subsided entirely,
and the plate exposed to sunshine was again negative with a delleetion
of — 35 divisions. A slight movement of the cell, hotvever, geomed to
canse a reversal of the enrvrent with a deflection of - 65 divisions
which further continued for another 55 divisions afler the light had
been shut off. The same effect was observed on  subsequent exposares,
first the plite was negutive then positive, while the polavisation enrrent
increased in the same divection. After o time the plate seemed to
biccome quite insensitive to light.

Wiih the same plales veversed there was again o very large initial
negative polavisation entrent.  On fivst oxposare of a plate to sunshine
the defleetion was — 14-4 divisions, withont tlie magnet. On shotbing
off the light, the negative polavisation current was found to have very
largely increased. On second exposure the plate was first negative and
then positive. On shutting off the light the current continued + 25
divisions in the same direction and then turned back in its original
divection. The plates were coated with a dark grey deposit, thicker ab
the npper part of the plates than at 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 experiments it would appear that as a general
rule sunlight has an oxidising or dissolving effcck on silver, whether ia
acid or alkaline solutions, the exposed plates being nearly always posi-
tive and consequently forming the anode of the voltaic couple. With
golutions decomposed by silver and forming sensitive compounds tho
netion is variable.

= IV. Praiy SILYER PLATES DRY.

When a comparatively large silver plate about 5 x 4 inches, not
immersed in any solution, but with its ends conneeted by silver bands to
the terminals of the ,|;':I'I..|.'l.’:l'|||;||'_|'|.1:Ei]l;':I the dit-r_\cﬂng mngncb lll,'Eil.'I"H" Fiirl}l,:i:'l,“}"
placed so as fo increase the normal sensitiveness about 13 fimes, was
exposed to light so that the upper half remained unexposed, it was
found possible to detect a slight current botween the exposed and un-
cxposed halves of the plate; the exposed half being positive to ihe
unexposed.  With an uncleaned plate that had lain in a drawer for




1593.] Waterhouse—Eleetvical action of Light npon Silver, 29

gome months, the defleetion in sunshine was faidly lavge, amonnting o
about 10 divisions, or rather more than the dellection cansed by the con-
tact of 'y zing and eopper. When, however, the same plate had been
carefully cleaned with a solubion of eyanide of potassinm followed by the
usnal vubbing with emery eloth, the deflection was found to be still posi-
tive, but much smaller, being only about 1+ divisions on first exposure,
and by repented exposure it was veduced to abont “2Z5 division.

With subsequent exposures the deflection was generally in the
game diveetions but once, after fresh cleaning, it 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 ol intevvals the deflections have been
sometimes negative nnd sometimes positive, but always very small, so
that the ohservations arve somewhat vncertain,  Plates of almost perfect-
Iy pure silver, 09995 tonch, obtained throngh the kindness of the Mink
Master, Lt. Col. Baird, R E., F. R. 8., save also rather indefiniie vesults,
owing to the smallness of the currents, and though the deflections were
generally positive on first exposure of the plates, they were sometimes
nezative, or beeame so by prolonged exposure. The general tendency,
however, appeared for the plates to be positive under the influence of
Light, and, if this is the case it would seem to point to some slight
oxidising netion on the snrface. At the same time, the resnlis obiained
with puere silver and the fact that in so many cases the deflections have
heen first positive and then negative, appear to favour the conclusion
that such plates ave really negative. 1t was clearly ascertained that the
currents produced were not due to the action of heat, beeanse with the
plate first observed and with the purest silver plates, the action of heat
applied at the exposed end of the plate was to give a positive deflection,
but with the less pure silver plates used in the cells and others lnrgely
alloyed with copper, the heated end of the plate was always negative
tothe cool end.  The.deflection invariably inereased with the continnance
of the heating, and was always in the same direction on repetition of it

The light eurrents, on the other hand, showed a decrease of deflee-
tion from repeated exposures and sometimes a change gf sign in &
direction contrary to the heat eurrents shown by the same plates. The
observation is rather a diflicalt one and reguives Farther vepetition under
more favourable conditions of light, in order to obtain definite resalts.

I have also tried the effect of solotions of alkaline haloid salis
npon silver plates, but as this paper is already beyond the usual
limits, it may Dbe well to defer the account of these and other
experiments on photographie plates containing the haloid salts of silver
to a future paper.
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Novieiw Indicw VI oA sevivw of the genns Colqubounin.—DBy D. Prary,
[BRoad May dni.]

Writing in 1885 (Flora of British Dudia, iv, G74) Siv Joseph
Hooker had to say of this genus:—* 1 am quite unable o distinguish
the fivst thupge speeies,® or to recoucile their specimens, descriplions
and published drawings with one another.”  And in 1800, when enea-
ged in aranging the Calentta Herbavium materinl of the unatural
order Lapiars to whicl the genus belongs + the writer,®after considor-
able stody ecame to the same conelusgion, Sinee then, however, tho open-
mg up of the hill-country to the cast of the Irrawaday bas enabled
the Caleutta Herbariam to send native collectors into hitherto unknown
portions of the Shan Hills. One result has been the communieation
of suites of specimens that have helped to clear np some of the donbtful
points. Driefly stated, the result of a4 rencwed study has been that thore
seems fo be no necessity for recognising more than two species in Lhe
genus; both these species ore, however, very variable, and inelade be-
tween them seven more or less distingnishable and definable forins.
The present paper consists of a short bibliographical veview of these
with diagnoses of all of them, and with an account of their distribution
appended,

The genus Conqumousta was founded by Wallich in 1522.F on
specimens collected by himself in Nepal, in honour of his friend Sir
Robert Colguhoun, Barvt., of the IL C's service. His dinrnosis,
and voluminons description of Colguhonnia eoccinea, the speeies then
proposed, he republished, practieally nnaltered, two years lnter,§ giving
at the same fime a colonred plate which represents however, nob the
typical plant oviginally described, but a vaviety with smaller flowers.
In a note at the ond of this sccond description, Wallich distinenishes
by name and by a general diagnosis a sceond species, O, vestita.  This,
e says, comes from wvarious localitios in Noepal, at a higher elevation
than the stations for C. eoceines, and oceurs also in Kamnon. He says
that C. vestita flowers in the height of the raing, O cocefnea ot the end
of the raine and in the cold weather: the main distinetion given, how-
ever, is one of tomentum ; this is described as being in O coceinea sealy-
stellate, rusty, dense and frinble, in (0 vestify solt, white, thick and
separable.]| The flower-spikes and flowers ave admitted to be siwilor;
plainly therefore the distinetion is not o far-reaching ong,

* Colguhonnia corcinea Wall., O, vestila Wall,, O, elegons Wall,

t Journ. As. Sce. Dengal, lix, 2, 201,

T Trans, Linn. Boc., xiii, GOS,

§ Tenl. Flor, Nop., i, 12 ¢, 6,

Tent, Flor Kop., i, 14,
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The Lamare of the . B. I, Company’s Merbavinm were distid-
buted by Wallich in 1829:* Dentham, who vevised for Wallich the
naming of this partienlar order, treated these two speeies somewhad
lIiJTL'I‘l;'lI!'i}'. In (7. coceinea he I‘t!{‘l.lj.:l]i:r.q_'n.l theee distinet forms r—t

(1). €. esceinea proper ; the pink-llowered plant originally des-
cribed in Traws. Linw. Soc.,, and re-deseribed in Tend,
Flor. Nap.

{2). var, . wmajor Benth. ; the Nepalese plant from higher lovels
an® with denser tomentnm, treated by Wallich as identienl
with the plant from Kamaon that he distinguished specili-
cally from €. cocernen.

(3). var. v. pareifora Denth.; an orange-flowered plant, not
clearly differentiated by Wallich in either of his deserip-
tions, but figured by him in the Tentamen as typical O
coCeiie.

On the other hand the name 0. veslifa was strictly lmited to the
plant from Kamaon already referved to, which had been communieated
to Wallich by Blinkworth,I and a new species from Burma, C. élegans,
was for the first time mentioned.§ In the same year Bentham in
another place defined the genns, mentioning all three species, but
not there distingnishing the varietics of C. cocetnen. |

In 1832 Wallich again dealt with these Colqulionnias, firnving both

. O, vestita and O, elegans.  He diagnosed O, vestita from 0. coceinea by
its “ovate-oblong much attennate aeuminate leaves, very densely hoavy
tomentose below, as ave the branches,” adding that this eharacter
comprizes all the points in which €. vestife diffors from 0. eoccinoa.
From the original specimens it is evident that this fignve of €. vestita
was taken from one of Blinkworth's Kamaon specimens; Wallich did
not however adopt Bentham's limitation of O\, vestita to that locality, for
he replaced in the speeies the Nepalese plant that forms Dentham's
(. cocctnea VAR, major.  In immediate seqnence come the definition and
fignre of (. dlegans, the Durmese epecies; of this he mentions having
only seen one shrub ; the best distinetion, Wallich says, between this
and O, coccinea, which it much resembles, 13 the colonr of theeflowers—
orange, dotted with crvimsen specks; instead of red. The plant is des-
cribed as having leaves very sofily tomentose on Loth surfaces, an idea

& Lith. Cat. n, 2054—06.

+ Wall, Lith, Cal. n. 2085/1, 2085/8, 20806/y-

1 Wall. Lith. Cal. n. 2086,

§ TWall, Lith. Cat. n. 2084,

il B;'Jr”l:ﬂhil Synops. Lalbial. in Bet, Reg., xv, suly L2653
% Plani. 43, Rar., iii, 43, 11, 267, 2065,
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by no means conveyed by the tignre, which represents a plant that, ns J
Sir Joseph Hooker says,® cannot bo distinguished from €. cocednea var.
payeiflora,  These two plants are however remarkably dissimilar in i
tomentum, the hairs being stellate in var, parvifora, ns they ave in all
the other forms of C. coccinen, but simple n C. elegons.  As rvegavds
the degree of fomentum of €. elegans it is the description that is accurate,
the ficmie that is misleading.

In 1834 Bentham again dealt with the “"-l'_“'l.'ll."'%'i’ and on this ceension
still confined C. vestile io the Kamnon plant of BlinkwWorth, though in
', eoceinea he now recognized only two forms:—

(1). C. eoccinea proper, which now inclndes the original
plaut deseribed by Wallich, as well as the Nepalese portion
of Whallich’s €. vestita ; this vaviety therefore now includes
the original C. coccinea and Dentham’s own O, cocoinea
YAR. wheajor.

(2). wvam. B. parviflora Benth., which is the same as the plant
go named in 1629,

The Burmese €. elegans is defined in the Wallichian sense.

In 1848 Bentham? followed in the main his treatment of 1834, bot
as regards C. coceinen confined the Wallichion number 2085 io van.

parvijlora alone, although, as we have just seen, this number applics in the
Catalogue to every specimen of Colquhounia collected n Nepal, Under
. vestite also Bentham diverged somewhat from his previous treat-
ment by admitting into the species a plant sent by Griffith from Assam.
This iz, however, o plant that must be kept specifically apart from (.
vestita if €. vestita deserves to be held specifically distinet from (.
coccinea ; while, even if €. wvestita and C. eoccinea be conspecific, this
Assam plant is still varietally distinet from both,

In 1850 Sir William Hooker figured§ as €\ coccinen o plant raised
at Kew from sced sent ]J!." Wallich from Nl.‘ir:‘l.], This iz ihe ]ﬂnnt.
originally figured by Wallich in the Temtamen, and therefore is not
exactly the one originally described by him there and in the Linnean
Society’s Transactions; it is not typical (. cocciuea, but is Dentham's
C. eoccine® VAR, parviflora.

Iu 1851 Schlechiendal deseribed|| as O, mollis a plant whose origin
he was unable precisely to trace. His description is, however; so full

# Florg of British India, iv, G746
+ Labiat. Gen, & Sp G4k

1 DO. Prodr., if, 457,

& Bol. Mag,, Ixxvi, t. 4514,

|| Limnaew, viii, 651,




1893.] D Prain—d review of the genns Colguhounia. a3

and eclear as to leave no room for donbi that his plant is identienl with
the Assam one roferred by Bentham to O vestita,®

In 1873 Honllet fignved as . tomentosat what appears to be the
same plant,

In 1876 Bentham and Hoolker speak of the possible existence of a
fourth species? ; it is not clear whether by this fourth species be meant
Schlechtendal’s (. mollis, which is cited indivectly throngh a reference
in Walpers ; or o Barmese plant collected by Mason, Parvish, Anderson
and Kunrz sincs published as . feaniflora Hook, £.§ but which in 1877
Kurz| described as (. elegans.  Korz wrote under the disadvantage of
only knowing Wallich's plant from the lignve which Wallich gives of it ;
that fizure, as has already been said, is quite misleading.

The next account to be noticed is the most important of all—that
by Sir Joseph Hooker in the Flore of Dritésh Indie. Here four species
are described ;(—

L. (. cocednea Wall. : with Bentham's vaz. parviflora excluded.

2, (. vestita Wall; limited, in the sense adopted by Bentham
in 1848, to the Kamaon plant of Wallich and the Grif-
fithian plant from Assam,%—the Nepal plant oviginally
included in . vestita being excluded and Schlechten-
del's C. mollis not being referred to; the identity of
. vestitn ns o whole with typical £, coceinea is suggested.

3. (. elegans Wall. ; limited to the original Wallichian plant
from the Taong Doung Mts; its identity with ¢4
eoccinen VAR paroifore Benth., is sngeested,

# There are two minor references to the genns by Walpers, Aannales iii, 363
(1852) where he mentions . cocciaen ;o and Adunales v, 659 lf]H.r.lS_:l where he gives
Sehlechtendal's dingnosis of C. molliz: this lnst reference is cited in thoe Genern
Plantarns thongh the original deseription in Linnaea is not, :

+ Houllet, Rev. Hortie. (1873) p. i81. It should, however, bd pointed ont that
8ir Joseph Hooker does not agree with the writer's view in thia respect. He
rofers Hounllet's plant to €. cocciwex [and it may be that form of €. coccinen
called by Bentham ' vam mojor); Griffith's plant is referred in the F. B J—oy
Tentham referred it—to O vestifa ; O wollis is not quoted in Sir Juuepl;'s article.

I Geneva Planbaran, 1i, 1208,

§ Floy. Brit. fud., iv., 674 This form—apparently mora common than true
C. elpgans—extends from Tenasserim to Yunnan. In the Calewtts Herbariom
it is in evidence thaot at one time Kurz thonght this distinet from the &6 eleganz of
Wallichs description—ol which he had uo specimen—and proposed naming it O, maer-
tabanica. Later, he decided that it must bo the O, elegans, of Wallich's figure,
which it resembles, a8 to tomentom, rather more elosely than the true plant dogs.

|| For. Flor. Brit. Burig, ii, 278.

© In Mr. C. B. Clarke's Herbariom this Assam plent i3 distingnished from the
Kumaon C. vestita proper, as {. testita VAR, rugose C. B, Clurke M55,

J. 1L 5.
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4. C. tenniflora Hook. £.; the new species referved 1o above,
Two more recent refevences to the genus have now to e noliced,

M. Ht-m::lrl'r i his Tuder Sivensis®* meniions one gpecies 5 this he
identifies, though rather donbtfully, with . cocefnen. The plant eomes
from Hupeh, South China, and the same form has more recently hoen
collected in fhe Kya Valley, Upper Burma, by Genl. Gainere. 1t is not
€. eocetnea, bat is much moire nearly allied to (' elegans ; though a very
distinet form, it is probably quite sufficiently differentinted 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 Burne and the Shan Statest mention two species :—

L. 0. elegaus Wall. ; the true Wallichinn plant, never met with

since it was eollected by Wallich till it was obtained in
1857 by Genl. Collett, who speaks of it s certainly the
mosk beantiful Labiafe of the Shan Hills. Like 0.
coccinea VAR, mollis (. wmollis Sehlecht.) this is always
an erect shrub;¥ as regards colour of flowers there are
two distinet forms, one with pale salmon-coloured, the
other with dark red corollns.

2. C. vestita Benth., not of Wallich; not the true Wallichian
plant, but Schlechtendal's €. mollis, Mr. Clarke's . vesfi-
fa VAR, ritqosd,

The generic descriptions given hy Wallich, Bentham, Schlechtendal
and Hooker are =so acenrate and full that nothing can be added to them,
and little is necessary beyond providing hrief diagnoses of ihe varions
forms met with in the genns.  Of these last there ave altogether seven,
and though in this paper they ave tveated as only of vavietal ranlk, it
may well be that other writers will find it necessary to consider them
distinet species; indeed, as species at present go iu the natural order
Lariatz, it cannot be denied that forms so very distinet as the veal (.
vestifa of Kamaon and as Hooker’s €. tenuiffora are well entitled to the
higher ravks. But what has to be pointed out very distinetly is that
on those who may feel compelled to give this higher rank to these
species of Vallich and of Hooker, it will be incumbent to recogrnise also

* Jours. Linwn, Sor., xxvi, 200 (1800.)

t Jowrn. Linn. Soc., xxviii, 1~160 (1800),

1 Genl. Collett remarks (Journ. Linn, Soe, xxviii, B} on the discrepaney between
this fact and the definition by Kure (For, Flor, Brit, Burma, ii, 278) of . elegans as
‘a eeandent or half-seandent shrub Kurz's definition however does not in the
least refor to Wallich’s original plant but to that other form collested by himself in

Pegn, named by Bir Joseph Hooker C. temuidora, whicli is always o scandent
plant.
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Schlechtendal's . mollis, and to give speeific rank to that very distinget
new form collected in Northern Burma by Gataore and in South Ching
by Henry.

1t is remavkable that the character from tomentum which las
been maoinly rvelicd ulauu—unui with rather unsatisfoctory results—in
dingnosing the vavions klmua shonld still prove the most eftective and
relinble, It has, however, to be noted that hitherto only I]LL' degree of
tomentam and not its nature has been veforred to, the difference between
the simple hair® of the O eleguns series nnd the stellote hnirs of the (
eoceine series of forms having been overlooked.®

COLQUHOUNIA WacrL.
Nar, Onn, LABIATAE,
Tribe. STACHYDEAE.

Tall, robust, rambling herbs with rounded branches. Leaves ovate,
marging dentate or erenate, petioled, acute or acumivaie, base cuneate,
rarely truncate or cordate, tomentose, as are the branches, with stellate
or simple hairs. Whorls axillary, or in dense ov lax-flowered spikes
or racemes, of pink, orauge, or scarlet, concolorous or spotted flowers,
Calye distinctly 10-uerved, equally 5-toolhed, throat naked. Corolle
tube inenrved not annalate, throat inflated ; galea entire or more ravely
notched, shorter than the almost equally S-lobed lower-lip.  Stanous
4. nscending under the npper lip, the lower pair longer; anthers con-
niving in pairs, the cells divavicate, confluent. Iisc equal; sfyle shorvtly
2.fid with subequal lobes. Nutlets oblong, compressed, with the tip pro-
duced as o snbmembranous wing.

1. CorguHoUXii cocci¥es Wall, anmpl.

Tomentum of stellate hairs on stems and leaves; hairs on the
corolla many-celled, glandualar at the tip; wings of nutlets sub-lacini-
ate, not longer than body of nut; ecalyx teeth triangular,

Himavava : Inpo-Caixa,

VAR, @ {fypica; leaves dentate-crenale, tomentam white,
usnally sparse, ultimately almost {liﬁappmrm-f; flowers
large, pink or red. . coccinea Wall., Trans, Linn. Sac.,
xiii, 608 (1822) ; Tent. Flor. Nap., i, 13, fig. ercl. (1824)
Cat. n. 2085/1 (1829} ; Benth., Bot. Reg., xv., sul 1292
(1829); Lab. Gen. & Sp. 64% (1:34): DC. Prodr., xii,
437 (1848) ; Walp., Ann., iii, 268 (1852} : Hook. f., Flo,

* The co-ordinate diference in the natore of the glandular hairs en the corolla,
which is as striking, was pointed ont to the writor by his fdend Mre Brihl, who
kindly weat over the forms after they had been sorted out.
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Brit. Tnd,, iv, 674 (1885), O cocoined vAR, 3. wjor Denth. fa
Wall, Cat. n. 2085/8 (1829). . evestita Wall,, Tent. Flor.
Nap., i; 14, {1829), and PL As. Ray,, iit, 43 (1832), in part
aid ercluding the Kamaon localily and the figure.

Neear; on Gossain Than, Wallich ! Soully ! and Sheopore, Wal-
lich ! Sikkin; Jongri; King's collector ! and Linchen, Hooker ! (. Gammie !
]::L].'l.-"'l.'l.: .I|'-l|:l[l'lll1'_r1 .ilf-e.l-.'nrn'.-_ ol Thowson ! Mann !

A shrub 8-10 feet high, erect when standing alone but of sprawling
habit and semi-seandent when growing with other spectes. In the form
originally issued as van. 8, mojor Benth,, the tomentum is white as in
. wvestita, and uwousually dense, while the flowers ave gencrally of a
rather paler pink than in the specimens oviginally intended as typical,
where the leaves arve often ultimately quite glabrous from an initial
rusty pubescence, and the Aowers arve dovk red.  Both forms have, how-
ever, similarly shaped dentate-crenate lenves, and in both the wings
uf the nutlets are nearly as long ns the body of the nut  These are the
forms to which, in spitie of his figore, it would be necessary to restrict

Wallich's name (. coccinea, if . vestifa and the others nre distinet species,
VAR, B. vestite Prain ; leaves (sometimes cordate at the base)
crenate, crenations large, tomentum dense, floccose, white,
separvating in patches but not disappearing completely ;

flowers large pink. (! vestita Wall,, Tent, Flov Nap., i, 14

(1824) in part, the Kamaon plant only; P As. Rar., iii, 43,

t. 267 (1832} as fo fig. ; Wall., Cat. n, 2086 (1529): Beuntl.,

Bot. Reg., xv, sub 1292 (1829) ; Lal. Gen. & Sp. Gdd (1834

DC. Prodr., xii, 457 (1848) erel. the Aseam plant : Hook.

., Flor., Brit. Ind., iv, 674 (1855) the Kamaon Pl onliy.

Kaiaox; Srinagar, Blinkworth ! Naini Tal, Anderson! Mussoorie,
Kirg ! Kali valley, Duthic n. 3308! Cnoust; aé Tak-Chang, King's
collector !

Like the preceding this is according to circumstances erect or semi-
scandent. The flowers are pale red as in (. coecinea . major, where also
the towentum is white. The leaves, however, (which in (I, vestite are
crenate, nbue of the eremations being sharp pointed) enable us to dis-
tinguish easily the two forms. The gathering from Chumbi has the
thinner tomentum of €\ coceinea B. major, but the leaf-marging are
crenate not servate; it thus serves to connect . coccinen with O, vestila,

vak. v parviflore Benth. ; leaves and flowers smaller than in
the type, tomentum rosty, flowers orange or golden yellow,
with orange red lobes. €4 cocefnee Wall,, Tent. Flor, Nap.,,
i, t. 6 (1524) the fig. only ; Hook., Bot. Mag. t. 4514 { 1ES0),

U. coccinea vam, parviflors Benth. i Wall, Cat, n. 2085/y




1893.] D. Prain—A veview of the genns Colquhounia, 87

(1829} ; Lab, Gen. & 8p. 644 (1834); DO Prodr., xii, 457
(1848), :
NEPAL: on S]wuimn-, Wallich !

Seandent ; this variety is represented only by specimens collected
by Wallich ; the leaves have lnveer teeth and somewhat regemble thoze
of C. elegans, which is however always a shrub. It is quite as entitled
to specific rank as is O vestita ; if treaied as o species it onght to be
known as . parviflora.

van, 8.*mollis Prain; leaves cremate, crenations very small,
tomentum dense, rusty, permanent: flowers In rge, orange
or ved, O, mellizs Sechlecht., Linnaea, viii, GSI {1851} ;
Walp,, Ann,, v, 689 (1858). €. tomentosa Hounllet, Rev,
Hortie,, (1873), 18]. (. vestita Benth,, DO, Prodr, xii, 457
(1B48) mot of Wall, the Assam plant ondy: Hook, £, Flor.
Erit. Ind,, iv, 674 (1883) excluding the Kamaon plant ; not af
Wall.: Collett & Hemsley, Journ, Linn, Soe. xxviii, 116
(1890 ; not of Wall,, €, vestita var, rugose C. B, Clarke Mss,

S DBalasun, King's eollector! Bontax : Crighith ! Aliswan ;
Criffith v, 4028 | Kew Dist,) ! Knasis; Mairung, Simons ! Oldham ! Clarle
n. 16133 ! Shillong, Mann ! Collett ! Dingling, (larke n, 5900! Cherva,
Hooker and Thomson ! Clerke n, 53221 Alaxioun ; Kassome, Wall n, 51231
Buema; Shan hills at Pwehlla, Callel! !

An extremely distinet form, always a shrub, and easily recognised

by its stout virgate habit and by its nuotlets with very short wings.
This might be still considered specifically distinet even if C. vestita weve
merged in €. coccines, and if looked upon as o good species it ought o
bear the name €. mollis Schlecht. The leaves differ from those of
C. coccinea in being always crenate, and from those of €. vestitu in the
small size of the erenations, and in the rusty, not white, tomentnm.

2. CoLguoocsia wueoaxs Wall, emend,

Tomentum of simple hairs on stems and serrate leaves: hairs
on the corolla few-celled, glandular at the base ; wings of nutlets entive,
acate, longer than body of nut; ealyx teeth acuminate, ’
Ixpo-cmixa; 8. Carsa,

VAR, a. {ypiea; whole plant densely, softly tomentose; flowers
in very dense many-flowered axillary heads; corolla dark-red
or salmon-coloured, with or withont crimson spots, tube
long, throat wide, 0O, elegans Wall, Cat. n, 2084 (1829);
Beath,, Bot. Reg, xv, sub 1292 (1829} : Wall,, P, As. Rar,
iii, 43, €. 268 (1832): Benth,, Lab. Gen, & Sp, 645 (1:35);
DC, Prodr, xii, 457 (1848) : Hook, f. Flor. Brit, Ind., v, 674
(1885); Collett & Hemsley, Journ. Linn, Soe. xxviiii 116
(1890). L
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Aaxieur : Sirohifoeny, Wadf n. 7443 ! Burua ; Tuong Doung Mts.,
Wallich : Shan 1Tills at Tonngye, Collatt I ot Mone, Manders! Fulion !
at Lwekaw, Maunders ! Raby Mines distriet, frequent. King's eollectors !

A ghrub, 8 to 10 feet high, and appavently never seandent ; the
Howers are sometimes red ( Collett, King's Colleetors) sometimes galmon-
coloured with crimson spots (Wallich) sometimes uniformly salmon-
colonred (€ Yalleft, Fulton, Manders). :

vk, 8. paucifora Prain; almost glabrous thronghout, flowers
in loose few-fowered axillary heads; covolla "red, tube very
short. throat wide. (. coceinea Hemsl, Jowrn, Linn. Hoe,,
xxvi, 200 (1890) wet of Wall.

8. Cmisa; Ichang, A, Henry n, 3854! Bursa ; Kya Valley, Qatacre!

A very distinct, always scandent form, with a much more slender
habit than ihe preceding ; the nutlets are however not distingunishable,
and the tomentum is of precisely the same character, thongh so much
slighter in degree. If this is treated as a distinet species, which will
ho necessary if specific rank continues to be elaimed for C. fenwiflora, it
might be known as C. pauciiera.

vaR. . tenuiflora Prain; sparsely hairy throughout. flowers in
loose many-fHowered long axillary racemes ; corolln red, tube
very long, throat narrowed. C. tenuiflora Hook. f., Flor.
Brit, Tnd., iv, 674 (1885). C. elegans Kurz, For. Flor. Brit.
Burma, ii, 273 (1877) nat of Wallich. €. ma rlabanica Kurz
Mss. in Herb. Caleatta.

@, Cuixa; Yuonan, Anderson ! Burya; Poneshee Anderson ! Pegn,
Furs! Earenni, Mason ! Texasseri; Mounlmein, Parish !

Also a very distinct form ; in habit exactly like the last, but with
mnch longer flowers than even in the type, and with an absolutely, as
well as relatively, narrower corolla-throat. Distinet, however, though
the form is it is not convenient to give it specific rank, as this would
necessitate the recognition of C. parviflora, U. mollis, and C. pauciflora ns
distinet species also.
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& ISTRODUCTORT SEETCH.

The Tndian Ocean is broken on the north by the Indian Peninsula
into two ronghly triangular sens. The eastern, rather the smaller, forms
an aren known vagnely as the Bay, Gulf, or Sea of Bengal—the frst
of these names being that most usually employed—hounded on the west
by Ceylon and Indin, on the east by the Malay Tsthmus (Tenasserim}
and Indo-China, and on the north by the Gangetic Delta. The ocean-
surface thus defined is, however, forther differentiated into three distinet
hydrographical areas.

These areas nre (a) the Bay of Bexoar, a bight limited to the west
by the Kistna Delia, to the cast by Cape Negrais and situatéd io the
north of an arbitrary line—the parallel of Lat. 16° N.—beyond which
it passes into (&) the Sei or Besay, 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 hydrographieally rather definitely limited by the somewlat
rapid npward shelving of its floor from the bottom of that ocean to a
uniform depih of 2200 fathoms along a line ronghly coincident with
the parallel of Lat. 6° N. Thereafter its floor is a plain and practically
J. 10, 6
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a level one, for it slopes so gradually northwards that, as it passes into
ihe Bay proper, its depth is still 1400 faithoms. No such clear delimita-
tion exists betwoen Sea and Bay; the plain that forms their common
floor still slopes gradually npwards towards the north iill, in the neigh-
Lourhood of Lat. 20° N, the edge of the shelf of the Gangetic Delta is
reached. :

The southern edge of the floor of the Sca of Bengal may, in spite
of its depth of over 2000 fathoms, be taken as, in o seuse, the marzin
also of the continent of Asia, for there is move than tib rapid inecrease
of slope towards the bottom of the Indian Ocenn to characterise it.  To
the west it coincides with that remarkably abrupt terrestrial elevation
which results in the island of Ceylon, off the south-west eoast of which
island, less than 40 miles from the Basses, the ocean depth of 2300
fathoms is reached. To the east a precisely similar terrestrial eleva-
tHon, though of smaller size and much less height, is met with. Just as
Ceylon lies, a pear-shaped eminenee, to the cast of Lon. 80° B, so to the
east of Lon. 80° E. lies the pear-shaped eminence known as Carpenter's
Ridge,* a terrestrial mass that vises from a depth of 2300 fathoms in
Lat. 5° N, till in Lat. 6° N. and Lon. 90° 30 L., it reaches a point
which carries only 1380 fathoms. The * thick end® of the pear in both
cases faces the sonth, and just as the *stalk,’ in the case of Ceylon, tails
north-westward into the Indian Peninsula, the *stalk,” in the case of
Carpenter's Ridge, tails novrth-eastward into Middle Andaman. There
are these differences between the two; the connecting ridge between
Ceylon and Indin carries nowhere more than 8 fatlioms, that between
Carpenter’s Ridge and the Andamans carvies 1600 fathoms, while the
highest point of Carpenter's Ridge is as much beneath as the highest
point in Ceylon is above sea-level,

The third area (¢) iz the land-locked sea+, bounded on the west by
the Andamans and Nicobars, on the north by the Ireawady Delta, on
the cast by Tenasserim and Kedah, and prolonged south-eastward into
the Straits of Malacea, between Sumatra and the Malay Peninsula.

This sea is not, as a rale, distinguished by any general name, though
L]

* Aleock: Annals and Magazine of Natural History, ser. vi., iv., 877,

t Carpenter: Records of the Geological Survey of Lndin, xx, 43, had proved, ag
goncloeively o8 it is possible in the abeence of aetanl soundings 1o prove, that thia
body of water must be separated from the Sea of Bengal by o ridee nowhera
de¢per than 760 fathoms, the shallowest sounding known betwoen Acheen and tho

Kicoburs, since the temperature nt 1200 fathome cast of tho ridge is that appropriate

to 740 fathoms to the west of it.  Since then the indication of 730 fathoms ag the

depth on the lieo from the Nicobars to the Andamans is o striking confirmation of
tho justice of Carpenter’s reasoning,
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that portion of it close to the Trrawaday Delta is spoken of as the Gulf
or Hz‘l‘\’ of Mariaban; it has, however, somelimes been spoken of as the
Gulf of Pegn, and more recently bas received the mueh more appropriate
name of the Axpayan Sea.®

-

# Alcock: Annala and Magazine of Natural History, ser. vi, iv., 378, The
degree of conluzion in nomenclatore that prevails is sulliciently exomplified in tho
varions Atlases of recont date. Keith-Johnstone's * Hoyal Atlas "—an oxeellont
example of an English Atlas—shows, on the samoe shoet (Indin, southern shoot)
in the geperal map, the Bay of Bengal and the Ben of Bengal limited ns they are in
the text, thongh the Bay is called tho * Gulf " of Bengal: in the small mnp of fhe
Bonth-Eastorn provinces placed on the same shoet this ¥ Gulf ™ is ealled, ns is more
usual, the Bay. No name is given to thoe Andamnn Sea, though the Gulf of
Mariabon is distinguigshed. In Stieler’s Hand-Atlng—an oxcellont oxample of a
Gorman Atlng—we find (Sheot 67, by Berghans) the phrase * Meerbosen von Pegu ™
nsod as the precise equivalent of Alcock’s later-published Lot perferable name of
# Andaman Sea;” the Gulf of Martuban of the English maps is designnted, muoch
more correet]ly than in English maps, * Bai von Martaban.” So muoch confusion
of names and their incidevce, renders it necessary to insist on somo definite system
of nomenclature, with a rigid definition of the arens to which the nnmes apply.

It would seem therefore that German geographers are prepared to admit tho
digtinciness of the Andaman Sen ag a geographical aren, while to modern English
geographers the necessity for considering the question has apparontly not oceurred.
If, however, at present they refuse to recognise this as o truly land-locked area
deserving of o speeifie designation, the following passage from a letter dated
Caleatta, the 4th March 1795, from Major A, Kyd to Sir John Shore, then Governor-
General, will show that even a bundred years ago those who koow the area hesé
vealised its trono nature. Kyd eanys :—The Andoman Islands, “ comprehonding what
Yigre ealled the Grent and Little Andamans, extending from N. Lat. 18°31°
“ gonthward, and lying nearly in o N. and 5. direction between 92° and 03° E. of
¥ Greenwich, are part of a continned range of islands extending from Cape Negreafs
*io Acheen Head, ineloding the Proparis, Cocos, Car Nicobar, and the Grenb and
£ Little Nicobars, the whole being & chain of islands between which there 18 reason
# o bolinve that there i3 o continuation of sopndings, entirely dividing the castorn
‘:part of the Bay of Bengal” Kyd was Soperintendent of the sccond, ovr Pork
Cornwallis settlement in the Andamanas, instituted in 1782, when the sottloment;
noder Blair at Old Harbour, sow Port Blair, begun in 1750, was abandoned,

As an cxample of the usage which terms the whole sea-area betwoen Indin
and Indo-China the “ Bay of Bengal,” may be mentioned a papor by Hufo {Stray
Foathers, vol. §i.) wherein these two islands, along with Preparis, the Cocos, and
of conrse the Andamans and the Nicobars, ara termed tho Islands in tho Bay of
Bongal, as opposcd to Ceylon, on the one hand, and the Mergui Arvchipelago, on the
other. This ig also the usage of the Admiralty Maps of the region, and though
it is certainly indefensible on liydrographical grounds, since the aren to the cast of
the Andaman-Xicebar chain fulfils in every particnlar—far more 2o than the Sea of
Bengal 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 Dengal from the Sea of
Bengal, withont distinguishing between the Sea of Bengal nd the Andaman Sea,
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1t iz in this last-named avea that the islands of Narcondam nand
Barren Island, which form the subject of the present pnper, are situnted.
These islands the writer was, thvongh the kindness of Col, Cadell, v. ¢,
late Chief Commissioner of the Andamans, enabled to visit in March
and April 1891, in order to investignte their Flora, Narcondam was
examined fop ten days in the end of Marel ; after am interval ocenpied
in wvisiting Little Andaman and the Nicobars,* Barren Island was ex-
amined from April Sth to April Sth,

The veleanie island of Naveondam is sitnated in the Andaman Sea
in Lat. 13° 26" N, and Lon, 957 15° 1., 80 miles to the east of Port Corn- A
willis in North Andaman, 74 miles north-north-cast of DBarren Island,
150 miles to the sonth of the nearest point on the const of Pegn, and 250

miles dne west of Mergni., The island rises abraptly out of deep waier,
more especially on its eastern, wesiern and sonthern sides, to a height I
of 2330 feet above sen level, and of 8000 feet from the floor of the
Andaman sea between it and North Andaman to the west, and between
it and Tavoy on the enst.t

The sonundings on which the conclusion is based are given in the
following table:—

Taste Li—Soundings in the vietnity of Norcondam.

GENERAL DIRECTION OF | DISTANCE 1IN MILEE FROM DEPTII OF BOUNDINGS IN
LINE OF EOUXDINGS. CENTRAL PEAK, FATHIOME,

13 00
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2% 138 .
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a 333
486
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152 £
465
6o2
1010

* Proceedings of the Asiatic Bocicty of Bengal for 1801 [Deccmber), p. 156,

T Stieler: Hond Atlas, sheet 07 ehows depths, which are quite wrong, of 2007 “'
and 2200 fathoms to the E and 8, E. of Narcondam ; how these ercors have e
the writer cannot traoce.  Bheet 53 of the same Atlas cives the true dp].:],,

T This Table, with the corresponding one for Barren Island, is mainly derived L
from Mallet and Carpenter, Records of the Geological Survey of Indig, :,-1; 46, ot
#eq., with additional sonndings from a copy of the Sonnding-Book of IT, BL 1. M,
Survey Steamer “ Investigator,” kindly lent by Dr, Aleock,
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TanLE L—Soundings 1n the vicinity of Narcondam.—{ Continned. )

GENERAL DIRECTION OF DHISTANCE 1X MILES FROM I DEPTN OF SOUNDINGE 1IN

LINE OF sO0UNDIXNGS. CEXNTREAL IEAER. FATIIOMS.

(TR LEL] L1 THaEd | waefdd (TN I ] LAl PrnmamAEa | srE AR R RN AR SRR AR TN pA N R wa
W GO Fli0

“\“ ............................ 1’_ ................ || lf'ﬂ '
W N Wy 2L 407
N, W, 3 509
w. X.W. L1 083

............. ¢ ;, 'L“ - gl ek
M. M. K. 2 '?'l-
N.¥.E- 2 104
K. N. E. 3% 150
N. X. B, 4k 411
N. X, E. 9k a62
K. KR 16 290
N. X. E. 3 70
N.X. E. 70 50

The island i=s a fairly-regalar orval with the longer dinmeter in a
ling running north-north-east to sonth-south-west; this dinmeter is
iwo and a half miles long, the other one and a half, The regularvity
of outline is somewhnt broken at the north-east corner by an oblong
peninsula abont three forlongs long and half a mile across; this spif,
which is ocenpied 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 sonth and west of the contre
of the islaud, is crowned by three small peints of which the most
northern is the highest, The two others, sitnated a quarter of a mile
io the sonth and to the sonth-east, respectively, are at the senwnrd
ends of two ridges that diverge from the highest peak, and are
geparated by the beginning of a deep gorge. The northern poink, as
already mentioned; reaches 2330 fect ; the point to the south is 2150 [t.,
that to the sonth-cast 2200 feet high, The gorge that separates the
two latter, after passing southward between them for about a quarier
of n mile, torns south-west round the shoulder of the lower one, and
thns partially separates the south end of the island, as a narrow ridge
1200 to 1500 fect high, from the rest of the hill. It is, however, only
the western end of this ridge that is free, the eastern end is connected,
by means of a narrow bui lofty ridge, with the south-eastern part of
the central peak. Numerons other gorges, none of them however so
striking as that just described, furrow the hill on every side.
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The chicf interest of this confignration resides in the misapprehen-
sions as to the structure of the island to which it has given ise.
McCelland mistook either the ravines or the vidges between them for
streams of lava® ; Kure has deseribed and figured the island as a contral
voleanic cone, surronnded by an outer ving, uot much over half the cle-
vation of the, central mass, and very lagely broken down.t Seen from
Kurz's point of view (N, W., 1 N, at a distance of 20 miles) an obligue
view of the mouth of the yawning sonth-western gorge is obtained, while
the main mazs hides the connection of itz southern wa¥l with the con-
tral peak. At the same time the peaks already mentioned as 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 hummocks at the top of the peak look very much
like as many points on the edoe of a crater. In o neaver view from
the same direction the appearance of a centrnl cone is still well-
preserved, though the regulavity of what secms at a distance the
remains of an ounter ring quite disappears.] Even eclose in-shove it
i impossible to say whether the three points on the peak ave, or are
not, indicalive of the remains of a crater, the forest that clothes them
disgnising their troe relationship. The appearance from another
point of view (W. 3 5, at a distance of 40 miles) agrees well with
the description by Horsburgh of “a cone or pyramid with its sum-
mit broken off.”§

® MeClelland : Jour, As, Soc., Beng., v, 77. It wonld depend & good deal on the
distance from which the island was geen, whether the ravines or the ridges between
them be what were taken for * lava-currents.! Seem from a distance of 6 miles or
more, throngh a glass, the darker shadows cansed by the gorges might well enongl,
as Ball (Records, Geol. Survoy of India, vi, 80), and Mallot (Memoirs, Geol. Burvey
of India, xx, 281) suppose, bo what led MeClelland astray ; as however the drawing
on which MeClelland based his opinion was taken from nbout n mile and & half, or
two miles from the castern shore—the drawing was made by Grifith—there is
no doubt that what he took for streams of lave weore the ridges between the
ravines: on this eide of the island these are, towards dhe top, bare and rugged, and
are not unlike streams of lava. After all, however, MeClelland had nothing to
eupport his Mea that the island was voleanic but ita conieal shapo and its Isolation.

1 Kurz : Report on the Vegetation of the Andaman Tslande, p. £ Kurz appears
to have had nothing more to go upon in enpposing the island to be voleanie than
had MeClelland ; the aceident of configuration led him to go furtber than MeCelland,
and assnme, not only that the island is voleanic, but that it is an island of the sama
type a8 Barren Island, in which thore is an inner and an outer cone,  And with tho
accounts and the appearance of Barren Island in his recollection—Knrs disposca
eargorily of Barren Island in the sentence immediately preceding the one referred to
—the idea is by no means onnntural,

T Ball : Becords of the Geol. Burvey of India, vi, 89,

§ Horsburgh: Indian Directory (ed. v), i, 60.
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" Throughout the southern half of the island the coast line has been
eaten by the sen into barve cliffs that vary in height from 50 to 800
feet. From the appearance these present to any one eircumnavigating
the island it would seem thal these, even at the mouths of the gormes,
and even if landing in spite of the heavy swell that usually surges
vonnd the island were feasible, must be altogether inaccessible. AMuch
of the northern half of the island is similarly sea-worn, but the nor-
thern cliffs are not in many cases very high. The north-west corner of
the island is & sharply triangular ness, with a high cliff for. ils nor-
thern, and a sloping hill-side, ending in lower cliffs, for its western
seafnce. This western slope overlooks a bight half & mile wide, but of
only a furlong's recession. This bight, open to the north-west, is divided
mnto two almost equal bays by o small detached islet, between which and
the main island stretches a rocky reef. To the south of this islet and
reef is o somewhat indifferent ancheorage, and landing from a boat is
possible on its small shingle beach, behind which a few eoeo-nut trees
grow. This beach is elose to the rveef and at the mouth of a rather
narrow gorge which leads fairly divectly to the main pealk.

The ¢lifis that form the east side of this ness overlook o much finer
bight bounded on the enst by the oblong spit already described, more
than half a mile across, and with a recession almost equalling its width.
The head of this bight further recedes into a small inviting-looking
bay which, however, begins to shoal® abont a hundred yards from the
ghore, and the strong swell that surges round either eape is hroken as it
crosses the bay into a heavy surf which renders landing neither pleasant
nor safe.t This bay, which may be termed Coco Bay, is bounded by a
level streteh of turtle-frequented sand, behind which is the only good
example of Pandanus sea-fence on the island ; behind the sea-fonce is
a fringe of coco-nut trees; beyond the coco-nut zone, and at the month
of one of the largest gorges in the island, is a small stretch of lovel
land, doe, no doubt, like the shallowness of the bay, to the deposition of
detritus from the main hill, In this flat patch, immedintely behind the
coco-nuts and to the west side of the stream-bed, is a grove of plantains.

# Ball: Records of the Geol, Burvey of India, +i, 89,

1+ Home : Stray Feathers, if, 108,  The landing mentioned by Ball and deseribed
by Hume is the only ono on record at thia bay. Probahly, however, it is not the only
oue that Lns been effected, Though the Coco-nuts that lins its margin may have been
introduced by the sen, this cannot be said of a grove of Plantains that ocomrs,
Landing did not scem possible at the time of the writer's visit, nor was ii neces-
eary ; the bay, which was visited several times, was reached by cntting o patl
through the jongle from Anchorage Bay. Itis of courso possible, thongh hardly
likely, that the individuals who introduced the Planfuins also cot such g path.
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To the south-cast of the oblong spit, nnd therefore on the east side
of the island, is a third, much wider bight, threc-quorters of o mile
from cape fo cape, but only receding a furlong and a hall.  The northern
half of this bay, bonnded by the hilly spif, is overlooked by steep hill-
gides ending in cliffs that, thongh not lofty, ave particulavly abrupt. The
zonthern halé, limited by the main izland-mass, has a beach of vonnded
boulders ; behind this is a steagzling zen-fence in which stands a solitary
coco-nut tree: a narrow belt of frne beach-Torest lies lli':.'(l-l!]ﬂ. Tt was
with litile expectation of Leing able to land that we put Tuto this bay ; we
were therefore agreenbly sorprised to lind that—at least ab the time of
onr visit, the end of March—not only could a landing be made without
difficulty, but that the bay afforded o more comfortable anchorage than
Anchorage Bay itself. The boulder beach slopes rather gradually ount-
wards, and is of a considerable width; probably thercfore the surf here
15 very strong during the norih-cast monsoon. That the sea-fenco is
hers ivregnlor and thin is no doubt due partly to the surf, and pavily to
the fact that it bas an insecnre root-hold ameng the rounded stones
that ave piled behind the beach into an embankment which protects
the forest beyond. This 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 np the interstices
of the old beach with the soil on which the trees grow. At the month
of one of these ravines there is a gap in the beach-forest occupied by a
small depression that in March is covered with only a coating of fine
snn-cricked mud, but in the rains evidently forms n small lagoon ;
tliis appears to be the only spot in the island where water ever lodges.

Though entirely voleanic in structure there is no indication at the
gummit or elsewhere that the island has recently been active. There is
no crater at the top®, and his examination led the writer to think, not
that all traces of craterine shape have been obliterated by long erosion,
but that there never has been any crater on the peak. The local features,
conpled with the natove of the rocks that constitute the islaund,t

* Mallat : Memoirs of the Geol, Snrvey of Indin, xxi, 281,

%+ Ball: Records of the Geol Sorvey of India, vi, 90, only mentions o bed of
voleanic arolomerate, (of which several erop ot round the coast], at Cooo Bay, whera-
in ave embedded trachyiic bonlders.  Mallet—Memoirs of the Geol. Sorvey of Tndin
xxi, 281-283—deecribes the Narcondam lavas as * compact, or vory glightly vesicnlar
& Javas in which ervatals of white translucent felspar, and black or -dark-brown
# harnblende, are disseminated through o gronnd-mass which is (gooerally light)
“ oy in unnltered specimens, but pals red in thoze (hat have undergone wenthering
o and in whicl the iron has been peroxidized,”  PFartheron, Mallet remarks :— Tho
# Jayns of Nurcondam are essentially hornblende andesites, and are of o decididly

* #more acid cbaracter than those of Borren Isluwd” This charavter) of ugility
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appear to indicate that oviginally Navcondam may have been a voleano,
produced, like the voleano that appeared on the Island of Camiguin
in July 1871,# by the extrusion of viseid lava without the accomponi-
ment of erater-forming materials, In any ease, the depth of the ravines
that plongh the Hanks of the hill on every side indieates very clearly
how remote has been the ]m]'imi of the island’s :‘mtlvit:.‘.f -

The top of the island is t'rl'rilluultj.' bathed in cloud ;} during the
ten days spent in the island in 1891, this clond-cap scemed to envelope,
for the greater fart of the day, the last 400 feet of the peak. The appear-
ance, however, was slightly deceptive ; for it was noticed that the cloud
was only condensed on the western aspect of the hill, and that towards
evening the peak always became clear. The nature of the vegetation
on the peak,—the trees bearded with moss, and their bark covered with
Tyichomanes—indicates clearly that this is a usnal state of affairs.

Save on the sea-cliffs, which are bare, and on the eastern side of
the peak mear the top, where the jungle is thin and scrubby, the whole
islamd is clothed with dense forest: this consists mainly of lofty trees,
with but few climbers, in the beds of the various watercourses. On the
intervening ridges the vegetation consists of a tangled mass of shrubby
growth overloaded with creepers, Landing at Anchorage Bay one finds
on the shingle some plants of Ipsmen biloba ; immediately behind the
shingle, and under the shade of about a dozen coco-nut trees, is an at-
tempt at a sea-fence, composed of Sewcols Koenigii, Hiliscus filiuceus,
Morinda bracleata, Guettards spectose, Pandanus odoralisstmus ; some
Tpemmn graudifora, Convolenlus parviflorus, and Wedelin scandens elimb
over these. Behind these bushes some trees of Barringlonia speciosa, Termi-
nalia Catappa, Erythrine indica, Sterculia vubiginosa, Thespesin populnea,
Dracuna angustifolin, Arlisia humilis, and Trora brunnescens represent the
beach-forest. There is, however, but scanty voom for spocies of either
cluss, and a few plants of Eranthemum suceifalinm underneath the trees
complete the representation of this sort of vegetation in this situation.
To the south of this point arc some low ecliffs, covered at the top with a
tangled mass of Hoya orbiculata, while at their base plants of Pluchea
inidicn, Blumea glomerata, Vernonia divergens, Desmodivm phlycarpon,
Clyperns pennafis, and Dhysanolena acerifera oceur ; the last-named,—il
is, by the way, the only grass that is found on the island—is the most
plentiful and seems to be, besides Fimbristylis forruginea and Boerhaavia

strongly sapports the conclusion (to which Muallet also inclinea) that thero never
wias o erater in Narcondam, aml that the istand is of the endogenous voleanice type.
# Moseley : “ Notes by o Naturalist on the  Challenger,'™ p. 400,
4+ Mallet : Memoira of the Geol. Survey of Dudin, xxi, 281,
1 Ball: Reeords of tho Geol. Survey of India, vi S
R Vol
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repetis, about the only species that ocenrs on the roeky sea-cliffa, On
the small islet in Anchorage Bay and on the rocks to the north of the
veef that conneets it with the main island, is o serobby jungle of Ifibis-
eus Lilingeus, Aeacla concinna, Dulbergia wonosperma, Premua tntoqrifolia,
Glochidion r'rlf.ur'.'.:.";ufu.', I LI,I.'HIIJ phintnotdes, Blaclia (:rr{fcu.auz.-.:a'r_‘-:’e, and
Geloninm E..-'L,r;r.r.:'r:'rnl—thu Inst-named uhl]ﬂf'i:uu_\.‘ plentifal.

In the denser intevior jungle on the hill between Anchorage Bay
and the gorge that debouches at Coco Bay, one is struck by the familiav
Andaman leature of groves of gregavious Hophorbiaceohs treelets form-
ing an under-growth in a forest of lofty trees. OF this forest, Fices
sitide and Ficws Duwmpldi ave perbaps the chief constituents; the two
commonest gregavions species are Aeteplile ercelss—undoubtedly the
species on the island represented by the greatest number of individuals,
and Mallotus andamanicis—also, in mony places, very plentifnl. The
herbaceous species found underneath these treclets ave mainly two
ferns : Acrosfichum |7J1?1pr431r.f:'.:'rrfa.'um, which iz not vory 1:[1.:!1151'Lﬂ, and
Aspleniom wrophyllum, which is. Among other species, found chiefly
on o comparatively level tract on the top of the vidge, where the
gregavious feature noted durving the ascent from the cost const gives place
to o mixed forest, the undergrowth includes dlsodein bengalensis, Clans-
jern Rheeded, Glycosmis pentaphylla, Capparis sepiaria, Pisonis acul-
lealn, Vitis lonceolaria, Leen sambucina, Memeeylon edule, Abrus preca-
torius, Mucung giganfea, Dridelie fomentosn, Ficus hispida ; Acrostichum
:z".'.vj.l-..'-_ffr'cu."uf:':'ua iz lhere common, while Asplentum r{;-'ana_[,-Hum, iz rare.
The trees are also more mixed, and include, besides the two silml_-iu:-; of Iieus
already mentioned, n Bombaz, Er:'a!,l]'(,:.c.,w:.-.l. edule, Dospyros Kursii, f],.-m'y.
lwm indicwm, Arlocarpus Lacoocha, Aniiaris lovicaria, Fiews comosa, and
dinaora decandra.  Besides the two ferns mentioned, a not infrequent her-
baceous species is a fine dmorphophallns.  Along the ravine that passes
northward to deboneh at Coco Bay ocenr the same species ; noar ita
mouth, where the ground is flat, the jnngle beeomes * serub '—Morinda,
Premna, and such like shrnbs, loaded with tangled masscs of Tpomaa
vitifolin. This type of jungle takes the place of the absent beach-forest ;
the sea-fPnce is however well-developed, and is of the usunl Malayan
type,—Pandanus:, Cuettarda, Morinda, Hiliscus ttliaenis, Eﬂ'.a'i].ilijf:ﬂ.ﬁ
Dondueella, Colubrina asiatica, Allophylus Colble, Vigna lutea, Canavalic
turgida, and such like plants. Round this bay the coco-nub zone is well
developed ; belind it is the plantain grove alveady referred to,

East Bay, visited subsequenily, may be here most conveniently
described. On the beach ocenr both Tpomea denficulafe and Ipomama
bilaha ; along with these ocenr Vigna lifer and Phaseolus adenanthus ; the
sea-fence is represented by a fow examples of Pandans edoratissimus,
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Hilbisens tiliacons, Capparts feners, Colubring asiatice and Clerodendian

Stnermo. The true beach-forest, heve well developed, contains much
Pizonia ercelsa, with o nanmber of tvees of the fav less common Pisonia alda
the other trees of the gone ave Terminalin Catappa, Calophyllwi inopliyl-
fium, Thespesia populnea, (yrocarpus Juequindi, Tzora bruwnescens, Iicns
brevicuspis, Ficus callosa, Odina Wodier, auld Garuga pinnata ; the two last-
named, thongh commonest in, are not confined to this zone. The single
coco-nut tree mentioned as oconrving heve has probably grown from a
nut drifted ronnd® from the other bay ; at Coco Bay, however, il is more
probable, considering their assoeiation with plantains that the trees have
been introduced intentionally.® The edges and bed of the dry lagoon
already described were covered with Tpomea Turpethum.

Along the edge of the cliff overlooking the west side of Coco Bay
some species, not scen elsewhere, were met with : Entoda scandens, deacic
concinna, a Grewia (in leaf only, perhaps & lrvigata), a Tylophora (in
fruit only, perhaps T. globifera), Paderia fotida, and Diosorea sativa.
The steep hill-side overlooking the northern part of Anchorage Bay is
covercd with a sernb-jungle of Premna, Breynin, and such like shiubs,
with a good denl of Capparis sepiaria. . All over this hill were scen
withered leaves of the Admorphophallust The hill-side overlooking the
southern portion of Anchorage Bay is covered with the same dense

® Tlhose coco-nnts are too old and foo nomerous to have been introdueod of
recond years ; it scems strange, thevefore, that they have nover before been men-
tionpl.  The recorded wvisits to Narcondam are :—(1). That of Messrs. Humeo and
Ball in 1873, when a landing was effected, and wo more; (2). ihat of Measrs. Mallet
and Hobday in 1884, when four doys wera spent in investigating its geology and
topography, and an ascent, probobly the first, was made of the peak; (8], the present
visit, when the peak was again ascended, The account of their lnnding-placo showa
that it was at Coco Bay that Ball and Hume landed ; at no other bay is there ehoal
water.  Ball mentions some of the plants notieed by him at this place, but neither
he nor Hume have recorded the oxistence of eoco-nuis and plantaing  Mallet ia
equally silent, his paper being rigidly confined to the topography and geology of the
island. Thongh these are the only recorded visits, there have been others paid Lo
the island. Home (Stray Feathers ii, 110) mentions a visit by Col. Tytler. Apgain,
Kurz (Heport on the Vegotution of the Andamans, p. 13.) mentions a depufation thet
visited Barren Tsland in 1868, in search of pasturc-grasses; from specimens in tho
Caloutta Merbarinm, however, we learn that this deputation n few days Inter wigited
Narcondam anid the Coco Group, In eonnection with the systomatic list, oceasion
will be taken to refer to the ncts of the depotation in question @ it ia sofficient to
gay hore that to its members is probably due the merit of having introdaced, at loast
the plantaing, and perhaps also the coco-nuts. This would make it certain that

both species were present at the time of Humee's visit,
+ Corme and soeds of this plant were brought to the Royal Botanie Gardens,

Calentfn, where il has sent up leaves and Las Sowered.
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forest, mainly Ficws, but has for its undergrowth quantities of Caryola
imitis, with dense patehes of Pollia Aelisia underneath.

The vidzes between the gorges are tolerably uniform in the nature
of their vegetation; Premna falegrifolia extends a good way up, Morinda
bracleala is found thronghout the island and is as common ab the top as
it iz on the Loast ; Trema amboinensis, Capparis sepiaria, o nd Acacia con-
cimia, are commeon species ; not infrequent is Callicarpn arborea, thongh
far less common here than on Barren Island. In the gorges patches of
Macarange Tanarivs, Treme amboinensis, Pipturns velulinus, Bolimeria
malabarieca, as grogarvious species, are common, and form, especially in
the lower part of the hill, the prevalent nndergvowth, The troes are
those already ennmerated, but as additional Slil;_“l;_"il.*.‘_:, may be mentioned
the following, all obtained in the gorge leading from Anchorage Bay to
the summit of the peak :—Admoeora Tohifuka, dpodytes andamanioa, Jeuie-
Cirpns .l'u.-h:m!.u'l':_alrm!, Afypristica glewea, Ficus :,lfu:fu;.r]'r'l..m—-i,]u_- last mentioned
a small tree, at about 2000 feet elevation. The eclimbers not previously
noted were dnamirta Cocculus, frequent ; Anfitaxis calocarpa, very com-
mon ; Aristolochin Tagala ; Gouania leptostachya ; Trichosanthes palmata ;
Anodendron pantonlatum ; Disehidia awmmularia ; Pothos scandens, and
Btrychnes acwminafe, at abount 1200 feet elevation. The herbaceous
species not before observed were Blumea miyriocephala, only once ot about
1600 feet elevation ; Aspleninm nidus, scen on trees l]n'cnughunt.t]m ascent;
Neplrodiwm terminans, not common below 1000 feet, very frequent above
that height; Davallin spelunce, here and thore thronghout the ascent,
Polypodium irioides, at about 1800 feet clevation ; Polypodium adnascens,
on trees thronghont the island, not common ; Bryuwim coronatiun.

As the snmmit is nearved, and one passes within the aven usnally
moistened by the cloud-cap, the trees nre covered with moss ( Neckern
ritgulosa), and bear on their bark quantities of Trichomancs pyaidiferum,
In other respects the jungle on the top does not differ from thot lower
down, except-that, owing to the ridges being of necessity greaterin pro-
portion to the gorges than lower down the hill, there is relatively moro
of scrnb jungle than one finds below,

Few Fungi were obtained during the visit: doubtless the scason of
the year was unfavourable., No Algw were found either on the rocks
or washed ap on the beaches. The ocean-drifts consisted almost entire-
Iy of fruits or seeds of species that oceur on the island ; the only excep-
tion noted was a fruit of Heritiera littoralis found at Bast Bay.

Barren Island is situated in the Andaman Sea, in Lat, 127 15/ N.
and Lon. 837 50" E., 60 miles to the east of Middle Andaman, 74 miles
sonth-south-west of Narcondam, 80 miles north-north-east of Flal Rock
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(a submarine peak that reaches the surface, but no more, in Lat. 11
N. and Lon, 93° 36' £.), and 320 miles doe west of Mergui. As shown
in the subjoined table, the island, like Nurcondam, rises abraptly out
of deep water, cspecially on its eastern, western and northern sides, fo
a height of 8000 feet or more® above the floor of the Andaman Sea.

Tanre IL—Soundings in the vicinily of Barren Island.

GEXERAL DIRECSION OF DNETANCE IN MILES FROAM Dertu oF SOUNDING IN

LIXE OF SOUXNDINGS. CEXTRAL COXNE. FATHOMS,
BoEE 1} (} mile from shore). 113
E. & E. 433
B. 5. B
E. §. E.

1
HT
.............. w \“ H{&mﬂu]‘mm'ﬂ]mm} “”130 rrens
w. % W 2 4506
W. K. W 4k G55
W. X 45 1165
..... 1-1----uup;r-:n.u..-u........" |u-i.£....u......-.-u-.--..q-u--u-- TR rl-]-.h-ﬂ- dpawra
w a0 1130
iRaAE N .EB“.:.., ........ lilijm:tul!'rmnsh.umj. ................. 4? ....... Wk han ey
8, B, W, ai 238
B, 8. W. 4% 413

Physiographical accounts of this island have been given by Ball}
and Mallet? in whose papers a précis of previons information 1s also
contained ; a brief deseription iz therefore all that is hers necessary.

Nearly cirenlar in outline and abont two miles in diameter, the izland
consists of a huge crater, of which the mouth is a mile wide and
the rim is from three-quarters of a mile thick at the base—phronghont
its sonthern half, where it is from 920 to 1160 feet high—to bavely half-
a-mile thick—along the morth where its height is from 630 to 790
fect. The rim is farther breached to below sea-level on the west side
by a part of the original hill having been at one time blown away, the
resulting gap being about a-quarter of & mile wide. In the middle of

# Mallet and Carpenter : Records of the Geol. Survey of India, xx, 46, (footnote).
+ Ball: Records of the Geol. Survey of India, vi, 81,
1 Mallet : Memoirs of the Geol. Survey of India, 251, ef. soq.
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the :1!1||r]1[[]h.‘!‘|11‘1’.' that vesults, and thevefore about a-quarter of a mile
to the novth of the centre of the islaund, a newer perfect voleanie cone
vises to a height of 1015 feet. At the top there is an oveid ecrater,
somewhnt straighter along its northern than its southern edge, and
gomewhat higher on these edges than ab either extremity. The edges
mentioned ape nearvly 80 feet above the bottom of the cup which is
itself sub-divided into fwo parts. 'The western, somewhat irregular, is
Eull of loose lava fragments, and has its floor nenrly 40 feet higher than
the other, which is an almost pecfect civele, about 20 yafls wide, with a
floor of smooth soft sand. At the west end the rim of the crater is
about 40 feet lower than along the north and south edges, and is thus
very little nbove the Hoor of the minor western depression. In the
middle of this dip the rim earvies a huge lava block, about 20 feet long,
10 ft. wide, and nearly 20 feet high.® This block forms a striking
ohject on the cone as seen from the landing-place. At the enstern end
of the crater the rim dips even move, and is about 60 feet below the
level of the northern and southern edges, or just over 20 feet above
the Hoor; the edge is here narrower than elsewhere, In and about the
crater ave several solfataras with crevices whence steam escapes,

The cone itself consists of voleanic ashes, fairly firm on the south,
east and north sides, buot loose and friable on the western face. Tho
slope 1s very uniform, being about 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 outer: of these
streams the nmorthern overlies the southern. There haz also been o
third flow to the east. this does not, however, come in contact with either
of the others. The sen, it may be remavked, does nob enter the breach
in the outer cone, the breach, as well as the valley betweeun the cones,
being filled to above sea-level by the products of the newer voleano.

The seaward slope of the oufer cone is much stecper in the northern
than in the southern part of the island, and is furrowed by many nearly
mervidional ravines, difficull of access where they enter the sea, but more
easily traversed further up. The slope of this half of the sncient
crater towards the newer voleano is, on the other hand, even and
ronnded, consisting for the main part of bare, loose bluck ash, devived from
the inner cone. The inncrslope of the sonthern half of the original
voleano is, on the other hand, exeept at its base, steeply preeipitons ; the
seaward slope of this half, besides being much more gradual than that

* The measurcments [Mallot : Memoirs of the Geol. Survey of Indin, xxi, 267
are :—Length, 22 feet ; breadth, 11 feet, hefght, 13 to 19 fect,  Tho groatest height
iz ot the west end, where it isalso narrowest ; fts most striking aspeet is to the
spectator on the beach at the landing-place, to whom it looks like n hnge tooth,

e s
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of the northern half, shows a second snbeoneentric vidge soparated from
the true rim by o gorge that debouches on the east side of the islaud.
Gorge and ridge owe their origin, however,—like the ridge and ravine of
the same natore, but of more imposing proporiions, that ocenr at the
sonth end of Narcondam—to subadrinl denndation, not to voleanic nction.

The excentric position of the newer cone, with the lesser relative
height, and the stecper seaward slope of the northern half of the origi-
nal crater, seems to point to sobsidence of that half. Perhaps
the explosive emption which effected the breach to the west may have
had some connection, divect or indivect, with this subsidence. The vol-
cano represented by the outer cone was donbtless at one time much
higher than it is now.

At the landing-place in the breach there is a hot spring on the
beach ; the femperaturs of this spring is steadily falling, and at the
time of the writer's visit was 106° F.®* The spring donbtless only
represents percolation of rain water through the heated newer mate-
rinls—the inner cone and lava streams—contained within the eivenit
of the ancient eranter.t

The anchorage in the bay at the hreach is of the most uneom-
fortable deseription ; the safest anchorage is opposite a small bay with
a eandy beach, a Pandanus sea-fenee and a line of Coco-nut trees, on the
south-west: side of the island. Landing by boat is, however, nsnally
guite casy oun 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 it impossible, as a rule, to land there.

At Landing Day the boulders and stones on the beach, bathed by
the water of the hot-spring, are covered by a species of Calotliriz which
ocenrs in considerable quantities.  Another, Alga, also a Calothriz, was
obtained from bare rocks in one of the gorges ; no marine Alye were seen.
On the beach itself, behind a small bed of drift, are some examples of
Tpomaa biloba ; the drift contained, in addition to fruits and seceds of
species noficed in the island, fruits of Bawringtonia speciosa and of
Heritiera littoraliz.t  Close to the beach and to the lava flow i3 an ex-
ample of Pongamia glabra ; a little further inland to the notth of the
lava iz a considerable grove of Flueggin microcarpa, with qnantities of
Mitreola oldenlandivides, in the sandy soil beneath. Beyond this grove is

# Prain : Procecdings As. Soc., Bengal, 1801, p. 84

& Mallet : Memoirs of the Geol. Survey of India, xxi, 274

% Buarringtonia specioea occursd in Noarcondam, and it may possibly alao ocewr nt
gome of the bays on the south-west and south of Barren Ieland, where the surf
made landing improcticable, But Heriticra litforaliz, the fruite of which were col-
leeted in Narcomlam also, does not seem (o cecur in cither island,
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o thicket of Mussueada macrophylln—the aceident of its situation hns
converted the species into o straggling shiab and imparted to it a very
distinet facies. On the lava itself nothing grows, thongh forther inland
and to the south of the stream it is in several places partinlly covered by
bieds of Agancsma marginata, which, roobed in the adjacent soil, and
having no tprees on which to elimb, prefers sprawling over the bare black
Inva to spreading along the ground among the grass. This grass,
Teehemun muticem, almost completely occupies the plain between the
lava flow and the inner wall of the onter cone, which®is thus a great
meadow in which, however, there are some patches of serub jungle, the
chief constituents being Dodonea viscosa, Flueggia microcarpa, Geloninm
bifarivm, Phyllanthes reticulatus, Tvemae amboinensiz, Dalbergia tama-
rindifolia, and stunted exnmples of Callicarpa arborea.

The ioner cone is merely a * cinder-heap,” with hardly any vegeta-
tion ; a few very stunted examples of Trema amboinensis on its southern
face, about 650 feet up, and small shrivelled tussocks of Fimbrisiylis
Jerruginea seattered nnevenly over all the sides except the western, being
the only plants present. The interior of the crater has morve vepeta-
tion than the whole outside of the cone ; near the crevices in the inner
wall, and especially on the sonth zide where the soil is moistened by the
condensation of escaping steam, ocenr Nephvolepis fuberosa (also obtained
clsewhere in the island), Cheilanthes tenuifolia (very small and stunted
specimens), Lycopodivin cernuum (all over the stones in the western,
more shallow depression of the crater), Psilotum friguetrion (nlso found
i Java, on the crater of Guuong Boddas Preanger, by H. 0. Forbes),
Pholidota imbricata, Vandellia crustacea and Oldenlandia corymbosa 3 in
the sand at the bottom of the deeper castern craterine depression oceur
luxuriant patches of Finbrisiylis forrnginea.

An attempt was made to land at Anchorage Bay ; owing, however,
to the heavy surf that rolls in this was found io be impossible. The
beach in this bay is sandy ; behind it could be seen theusual sea-feneo
of Pandanns, a species seen nowhere elze on the island. Just within the
Pandanus fence vise 13 coco-nub trees tall cnongl to be seen and counted.
Judging Yrom the analagons beaches in the Coco Group and Narcon-
dam it may be anticipated that there are many secdlings besides. To
verify this surmise an attempt was made later on to eross the outer cong
from the amphithentre and work down to this beach, The abtempt did
not sueceed ; the gea was resched at a point too far to the east and the
attempt was not considered worth repeating.® Rowing round the jzland

# Thoze who lnve been ongaged in gimilar work will undersiand how difficali
it s under snch eircumstances to strike the proper ridge or ravine,  Tho resolis
of the journey, which it took a day to accompligh, were not sulliciently romuncrative
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a landing-place was looked for in bay afier bay ; to no purpose, however,
the heavy sonth-western swell snrged on fheir beaches in breakers so
huge that any attempt to land was precluded.  On the east, north, and
north-west sides howeyer, landings were effected ; in the fivst caze the
crest of the onter rim was attained at a point where further progress
was barred by its precipitous nature. By the gorge entevgd from the
norih it was fonnd impossible even to reach the ervest; the novih-west
landing, after some dificalt climbing, led to the edge of the outer cone
and permitted ah easy descent into the amphitheatre.

The inner walls of the onter cone, where too steep for trees and
shrubs, are densely and evenly clothed with Pogonatherum saccharoiden,
along with which ave associated patches of Desmodivm polycarpon,
Cuychivm auratum, Pleris biaurita, Nephrolepis tubevoss (found also
within the ecrater), and Fimbrisiylis diphylla. On one somewhat damp
spot, where there had been recently a small landslip, were found, on
the otherwise bare soil, some plants of Pleriz longifolia, Oplismenus
Burmanni, Physalts mintma and Vendellin crustacea (this last was also
obtained inside the crater), On the inner northern wall of the outer
cone, which is heaped with ashes, there is lm.m:lijr more vegetation than
on the inner cone itself, the only species that grows being the FPimbristylis
found on the come. At the base of the cliff which forms the inner
sonthern wall there is a uniform buot not very deunse forest the com-
monest species in which are Terminalia Catappa (certainly the most
abundant tree on the island), Fugenin Jombolana and Callicarpa arborea
(both very commom), Semecarpus heferophylla, Garuga pinnata, Irora
cuuﬁ:}'uh'u. Ardisia humilis, Oroxylum tndicnwm, Macarangn Tanarivs, Trema
amboinonsis, Quite o feature iz the extent to which a wild vine, Vitis
repens, prevails in this area; among other creepers noted were Cyclen
peltata (not seen in Naveondam), Abrus precatorius, and two Dioscorens
(omly one apparently occurring in Narcondam). Another noteworthy
feature of this forest is the presence, though not in great quantity, of
a species of Demdrobrinm. The bare rocks in the gorges over which
water in the rains muost pour in cascades are here and there covered
with dried-up masses of fresh-water Alga, Calothriz tasmanica.*

The forest on the outside of the outer cone is much like that just
deseribed though the trees are more weather-beaten. The species pre-
gent inside ave all mei with ontside also, but thongh Terminalin
Catappa is still undonbtedly the most plentiful tree, and there are many

eonsidering the Nmited time at the writer's disposal, to justify amother attempt.
The majority of tho gorges on the south side of the Island kave an castward,
tendeney, and are thus unlike those in the north side which are more trnly radial ;
this circumstance led to the selection of a point for descent too far slong the rim.

g 1r-8
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examples of Ficus Rumphii and Ficus nifide, with a considerable
nmber of Fiews cnspidifera.  The two Dioscorcas ave very common
climbers ; Capparis sepiaria is excecdingly common as a climber, ov
rather as an undershrub, in the fovest; Glaricsa superbe was scon in
tho seafnce jungle on the east side of the island; Adientune lusn-
luttem, another species mob seen in Narcondam, is very common on
the outside of the outer cone.  On bare rocks near the sen Docrhanvia
repens is plentiful, and species of the littoral elass noted at the pointa
where landings were effected include Hiliscus tiliaceus Sterenlin vubi-
ginosa, Colubring asiaticn, Trora brunnescens, Pluchen indica, Wedelia
seandens, Scoervola h’u-{-;'.'."yr'i, Premuia r]z!:yr'a}‘r:h'a, Oochidion  cologerpu,
Geloniwm bifarivm.  Terminalin Cotappae, a traly littoral species, spreads
here from base to top of the outer cone; the same is true of Morinda
tracteata, another plentiful sea-coast species,  Cocoe and Pandanus have
been already mentioned as ocemrring only ab Anchorage Bay.

The question regmding the Coeo-nut trees on Barren Island is some-
what simpler than in the case of Narcondam, for they have not heen deli-
berately planted : at the same timé it eanmot be contended that they
afford an nnequivocal instance of introduction by the sea. It is notclear
that any one has ever landed at Anchorage Bay;* it is certain that for
the greater part of the year, to attempt to do so would be very danger-
ous. At the same time when ships call they usually anchor at this
place, and it is not improbable that during some such visit a coco-nub
dropping overboard has been washed aghore and germinated in the dvift
collected by the roots of the sea-fence. Man indirectly, rather than
the sea, may thercfore be snpposed to have been the introducing agent.

Fangi were as scarce on Barren Island as in Narcondam, and the
only moss met with was Brynm coronalum.

To complete the account of these islands mention must be made of
Flat Rock, sitnated, as has been already mentioned, in Lat. 11° 12" N,,
and Lon., 93* 86" B, 80 miles south-south-west of Barren Island, 50

® From the Report of the Andamans’ Commiites already reforved to (Proceodings,
Az, Boe. Bgngal, 15006, p. 215) it wonld appear that their cxperience was quile that of
thoe writer. The passage is interesting and is worth quoting verbatifesn :—* Tlo only
“placo whers there seemed any chance, was on the south-weat, whoro a small
“ gandy-beach, with n heavy surfl rnning, wea discovorod, abowe which Jfour ofid
* poroannt frees were soen. A boat was sent towards the shoroe and got botlom ot 35
*fathoms, hut as wo had not much time o spare, the wholo of the ground conld
“ not bo gone over, * * " Tho italics are the writer's ; the passago will be referred
to again in the systematie list of the plants collected. It is strange thot thongh
from the year 1866 onwards thoso coco-nut troes have boon used as the gnide-mark
to the enfest anchorage on tho coast of this island, neither Hume, Ball nor Mallet, in
their accounts of the island, have noted their presence,
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miles cast-sonth-east of Rutland Tsland, and the same distancs due east
of the opening, Duncan Passage, between Rutland Island and Little
Andaman, The vock appears above the surface, and no morve ; but though
go much smaller as o subadrial peak than Barren lsland or Narcondam,
as o submartne ]m:ﬂ{ it is m‘iduuﬂ}' t.;i.l‘_'._;l:!.' than cither, sinee its summib
appears as a long narrow bank that careies from 15 to Hi.} fathoms of
water; this bank does not extend to the east or the west for more than
two miles from the Rock, but townrds the south extends at least 10
miles, to the nosth more thau 20 miles. Deyond the edge of this bank—
the Invisible Bank of the Admiralty maps—the lead sinks al once into
deeper water. The Bank itself has been eavefully surveyed but of the
absolute depths of the soundings just beyond we know little or nothing,
so that thongh this survey is invaluable to navigators, from a hydrogra-
phical point of view it leaves much to be desived. Meagre however as
its details are it shows that the soundings nre deeper towards the cast,
south, and west than they are towards the north. The following TapLe
indicates the soundings shown in the Admiralty maps :—

Tapre T — Sonadings iu the viciuity of Flab Rock.

GEXERAL DIRECTION OF | DISTANCE IX MILES FROM
LINE OF SOUNDINGH. | BOCL DEFTN 1IN FATHOMS,
|
H. X E | L 14
N.X.E 10 25
. 13 27
_____________________ e ] e L Y S el G PP S SRS
3 ] a8
X 15 80
T s e il e S R R ALt T
. W. 0 164
B W 10 ol
EAL SR, 15 LG8
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B e F i e | e o, T
w 10 90 (no botion. )
w. 35 G
........ R AR R RS e R SR AN R | NEN R ERN A AR NSRS FRAAR FERREL AR
HW R 7
e e e A el A L B P S ] oy s Awed Suasepbrnages b npRaRaen '
BB, W. B H i
&, 5, W, | 16 200 (no bottom.)
A e e e o PR R EERRE RS S1trEan T e
&, E. 2 14
A 7 43
5 E. 12 200 [mo hottom. )

Along the east side of the bauk none of the soundings made have
touched bottom, but they show that the cdge drops into deep water
within 5 miles of a line running from south-south-west to north-north-east
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through the vock; along this line the soundings show a rather shorp
ridge with relatively shallower soundings for the whole length of
the bank; this line, it is havdly necessury to vepeat, iz that on which
both Naveondaom and DBavven Tsland alzo show their shallowest sound-
ings, while the axes of all three islands indieated by this direetion form
very nearly i continuons straight line,

The nature of the bottom on 1his bank is only menlioned in the case
of ome sounding; this depth, 25 fathoms, gives, ns might be expected,
coral: it would be intevesting to ascertain whether the sebaerial portion,
Flat Rock itsell, is part of a raised coral reef, or a remnant of an ovigin-
ally larger island of voleanic structure. Raised coral reefs ocenr in the
Audamans to the west, and in the Nicobars to the south ; it may theve-
fore be anticipated that heve it will be found that the subaerial portion
of the bauk is weathered coral ; at the same time it would be more satis-
factory to have the question settled by a visit to the rock. Reasoning
from analogy, however, there is little doubt that the basis of this coral
bank is o submarine voleanic peak, and that it forms but one of a serics
to which the others also belong,

Our knowledge of the bottom-contour of the Andaman SBen is not
so satisfactory as is that of the Sea of Bengal. English geographers
give no attention to the point; German geographers have mapped the
sca somewhat hastily and from rather meagre data., Thus Berghaus
indicates by the contour lines in & mop of “ Heights and Depths"®
that a deep gap, connecting the Sea of Dengal and the Andaman Sea,
exists between Achin Head in Sumatra and the Nicobars., Tt has how.
ever long been known that the ridge in this channel earries only 760
fathoms of water. In alarger mapt Berghaus shows deep water ns
overlying not only the vidge between the Nicobars and Sumatra, but
also over that between the Andamans and Nicobnrg and, what is quite
unaceountable, between Preparis and the Coco Group ; this last channel
has long been known to earry no more than 150 fathoms. As recards
that between Little Andaman and the Nicobars, Carpenter had, on
grounds of temperature, predicted what Hoskyn has since shown to he
true, tha# the ridge under it conld earry at the nitmost 740 fathoms ; its
actual depth is 730 fathoms. In this map also two soundings are shown
in the meridian of Lon. 96° 10° E., one of them in Lat. 11° 35’ N., for

* Btieler's Hand Atlas, Sheet 8, dated 1878,
+ Biicler's Haond Atlas, Sheet 67, dated 1881 and revised ta 1884; gealo 1:
12500000, Perbaps the contour ling in this map menns the 100 fothom line ; this

wonld explain the shading in the straite mentioned. If so, it i3 too far from land,
and coincides with the 1000 futhom line rather than the 100 fathom one,
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which 2300 fathows are indicated ; the other in Lat, 129 30° N, gives
2097 fathoms. These soundings appear to be devoid of anthority ; at
all events they nro quite wrong.®

A more relinble map is, however, to be found in the same worl.$
This map, {Ieaiguuﬂ 1:}‘ Petermann and drawn by Habenielit, is, unfortu-
nately for onr purpose, on a smaller scale than Berghaus” map. Tt shows
Carpenter’s Ridge jutting southward into the 2000 fathom ling imme-
dintely to the west of the Andamans; shows comparatively shallow
water (between dhe 100 and the 1000 fathom lines), in the two channels
between the Andamans and Samatra, and indicates a depth of 1137
fathoms in Lon. 96° 11" E. and in Lat, 12° 24° N.—peactically the situn-
tion of Berghaus’ 2007 fathom mark ; this sonnding indicated by Peter-
mann has the advantage of being a real ome. Going further into
detail however, one finds that not even Petermann's map gives any idea
of the true state of affairs within thissen y For the 1000 fathom liue
ig there shewn as enclosing o long and narrow trongh half way between
ithe Andamans and Tenasserim ; the three peaks that have jnst been
described are therefore shown as springing from a slope that trends up-
warids from the bottom of this trongh to the Andaman vidge. Iunstead,
however, of indicating a line to the eastward of these peals the 1000
fathom line passes westward between Narcondam and Barven Island to
within 30 miles of the east const of Middle Andaman, where soundings
of 1130 and 1159 fathoms have been obtained ; these, it may be remarked,
close inshore thouzh they be, have proved (with the exeeption of o
veritable sounding of 1284 fathoms 50 miles enst of little Nicobar, and
of n doubtfnl sonnding that gives 1260 Eathoms with no bottom in Lon,
95° 30" E, and Lat. 11° 45" N.) the decpest soundings yet obiained 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 taken collectively these three peaks indieato
a northward continnation of the line of voleanie activity known as the
“Sunda Range,” which stretehes np from Sambawa and Flores through
Java and Sumatra at least to Barren Island, Von Buch in his work on

L ]

# T a previons paper (Jourm, As. Soc. Beng. Ix. pt. 2, p. 284) the writer was
migled by theso soundings, which he supposed to have some foundation, into giving
the depth of the Andaman Sea as over 2,000 fathoms,

+ Sticler's Hand Atlas, Sheet 58, dated 1854 ; scale 1: 30,000,000,

1 In criticising these maps the writer wonld wish it nnderstood that it is from
no desire to cavil that ho points out their defects; it is only becansa they are worthy
of eriticism that reference is made (o them. Except the Admiralty maps, which
are above reproach, no Euglish map with which the writer is aequainted deserves
to o mentioned alopgside of thése in Sticler’s work,
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voleanoes did uot earry the chain beyond Barven Island, but Griffith,
who in passing Narcondum recognised its voleanic nature, sugrestod
to MeClelland that here might be seen a northward extension of the
same chain.  MeClelland not only adopted the snggestion but sought a
still further extension to the north, in the mud-voleauoces of Ramri and
Cheduba, off the Arracan coast ;* and other writers, such ns Danbeny,
Scrope, Mrs. Somerville and Mallett + have adopted the same view,
Ramri and Cheduba lie to the west of a tertiary ridge that composes
the Yomah of Avracan, whiclh, in the latitade of Btunvi, reaches a
height of 4,000 fect. This range is continued southward into and
beyond the Andaman group., Thus it passes through Diamond Island
to the Alguada reef, beyond this, across a channel less than 60 fathoms
deep, to Preparis, and again across another of 150 fathoms to the Coco
Group, Great Andaman and Little Andaman. It would appear after
this to pass to the westward of the Nicobars, though its precise relation-
ship to that group has not yet been made elear ; finally it reappears, nob
in Sumatra, butin a long line of islands—the Nias group—that stretches
south-eastward along the western coast of Sumattal The line of
voleanic activity to which Barren Island and Narcondam presamably
belong, lies from Narcondam southwards to the east of this tertiary
ridge ; if, therefore, Bamyi and Cheduba belong to the same line, we
have to believe that, after continuing for the whole length of Sumatra
and the Andamans parallel to this ridge, the voleanie line at its wor-
thern end, where its activity is weaker than elsewhere, crosses tho
tertinry formations where they have become thicker and slronger,
This is in itsclf a proposition, the trath of which is so hard to accopt,
that when Dlanford§ snggests that the true northern continuation
of the Sunda voleanic vange is to be found in the extinet Burmese
voleano of Popah, and the extinet Yonnan one of Han-shuen-shan, we
realise that he must be right, and are surprised that, after all, Mallet is
inclined, in a modified sense, to favonr the earlier view.|| The voleanoes
of Ramri are of a different type from those of the Sunda Range; they
belong to o series of gas vents, all of the sime general character, though
none of them so active as the Ramri ones. The Sitakund in Chittagong,

* MeClelland, Journ. As, Soc, Deng., vii, 77,
t Mallet does this t Records of the Geol, Burvey of India; xi., 208) in a different
Aense from the eurlier writers ; they, owing to a’wani of definitoness in the acconnis

on which they relied, mistook the “ gas* voleauoes of the Arracan Coast for frie
“steam " volennoes,

I Kurz: Jonrn, As Soo, Beng., xiv., pt. 2, 105.
§ Manual of the Geology of lndia, iii., 7206,
| Mallet : Memoirs of the Gesl, Survey of Indin, xxi, 263,
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and the various hot springs in the valley of Assam, like those in the
Namba Forest,® ave examples of this series, which forms a continnous
line parallel on its western side to the tertisvy ridge referred to, just ns
the true volennoes, to the line of which Barven Island, Naveondam and
Popah belong, ave parallel to it on the cast.t

Whether they belong to that particular group of voleapoes known

as the Sunda Range, or not, there is vo doubt that Narcondam and
tarren Island belone to the gemoral voleanie system extending from
the Kuriles, throtigh Japan and the Philippines, to BMalayn—a system
of which the Sunda Range itself forms but n portion. Like the other
members of this system, these peaks arve sitnated, not on, but just within,
the margin of the continental elevation forming Eastern nnd Sonth-
Easiern Asia, wherever this rises alwuptly from great ocean-deptbhs; the
main difference beiween them and most of the peaks of the system is
that, whereas the spate between the edge of the continental area aud
the line of voleanie activity is in other cases snb-aivial, that space is here
for the most part sub-marine. This space forms, in the ense of Sumatra,
the main body of the island—the voleanic line being much neaver the
eastern margin—and the rocks of which it is composed include all those
that go to form the islands of the Nicobar Group; these rocks appear
onee more, not in the main chain of the Andamans, but in the small
islands to the east of South Andaman (north-east of Port Blair) known
3 “The Archipelage.”'} Neither in, nor opposite, the Nicobars is there
any trace of the complementary voleanic ridge; to the east of this ** Archi-
pelago,” however, it is indicated by Flat Hock and Barren Island.

Not only is the voleanie line of Sumatra absent from the Nicobars,
but no trace has yet been found in that group of the sandstones of the
Arracan hills, which ave prolonged into the main chain of the Andamans
and which reappear in the Nias. The vesult, thercfore, is that the
Arracan-Sumatra chain, in place of constitnling o single ridge consists

# Prain: Proceedings As. Soc. Bengal, 1887, p. 201,

4 The reasomz for thinking that the northward prolongation of the Snnda
Range has not erogsed the Arracan-Andaman ridge are, thorefore :—

1. .That the voleanoes on the west zide of that ridge, which nre |=11p|ln51.1.11 to
eontinne the Sonda line, ore of a differcnt type from the voleances of the Sunida
Hasmgre,

2_ That these westorn voleanoes in Ramri belong to a syatem of venis of the
game fype as themselves, charneterised by a lincar distribution parallel to the
western base of the Arracan-Andaman tertiary ridge.

3. That the Sunde Range is continned sorthward by o series of vents of the
same type throughout, the cheracter of lincar distribution parallel to the castern
bnse of the Arracan-Andaman tertiary ridge being maintsined unalicred.

1 Oldham: Records of the Geol. Survey of Indin, xviii., 141
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of two—a western tertiavy ridge most marked in the north and tailing
off towaxds the south, and an eastern voleanic ridge most marked in the
south and dwindling into insignificance northwards.

The guestion whether the line in which Narcondam, Barren Island,
and Flat Rock are situated consists of o series of isolated penks, or if
these peaks are ouly the sub-aérial portions of a continuous ridge, remains
to be considered. Buch evidence as there is appenrs to indicate that
they are sitnated on o ridge : it is not, however, at all complete. It has
already been remarked that the soundings on a line pasting north-north-
east from Narcondam are relatively shallower than those ou any other
line. This has been explained by Carpenter as perhaps indicating that
the deltaic shelf of the Trrawady extends as far out as Navcondam.®
It may be anticipated that this will not be fonnd a sufficient explana-
tion of the phenomenon. 1t will be observed that the soundings gradu-
ally deepen for a space of 9} miles, till the bottonf earries 362 fathoms,
and that beyond this point it gradually shallows till the const of Pegn
is reached. If Navcondam were sitnated on the edge of n delta-shelf,
one wonld expect that the soundings would not show so great a dip within
its margin, and would further expect that soundings on lines carried at
right angles to the line under discussion wonld give some indication of
a more or less level area.  Yet what we do find is that, before four miles
to the east or three miles to the wost of the islaud have been reachod,
greater depths have been obtained than the deepest sonnding on the
north-north-east line. This appears to indicate that Narcondam is not
80 much on the edge of a shelf, as ab the end of avidge that runs towards
and into the Pegn coast-line.  That this vidge is overlaid by the deltaic
mud to within ten miles of Narcondam, and that the presence of this
mud explains the gentle slope from its deepest point upwards to the
Pegn coast is no doubt true: but the stendy rise doving tho last ten
miles towards Navcondam, conpled with the morve abrupt dips to the
east and to the west, indicate the existence of a ridge. The matter is
capable of direct demonstration : a fow lines of deep-sen soundings co-
ordinate to the line of soundings taken towards the northi-north-cast,
will disclose the true-state of matters. Tt would also be equally easy,
by making a line of borings along the continuation of its ling, and o few
co-ordinate lines across in the mud of the Irrawady delta, to demonstrate
whether the supposed ridge passes subterrancously into Burma,

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

* Carpenter : Records of the Geal, Survey of Tnidin, xxi., 48,

1 Mallet : Hecords of the Gegl, Burvey of India, xxi., 47,
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in this particnlar direction by the act ion of currents. It wounld seom

pasier, however, to cxplain these soundings by sapposing that Barren
Tsland formed the northern termination of a ridge on which Flat Rock,
with Invisible Bank, is situated. Here, too, the matter is easily capable
of demonsiration : soundings on a line benring from Barren Island to

Flat Rock, with one or two transverse lines of soundings will show
L

whether such a vidge exists.

The hypothesis that in Narcondam we see o continnation of the
Sunda line of wleanic activity is not invalidated by the depth of the
sonudings between it and Barren Island. We know that there is a much
deeper gap than this between two members of the samo chain: in the
well-known rift between Bali and Lombolk, though the islands mentioned
are only 15 miles apart, the navrow strait between is 2,100 fathoms
deep.* And as a matter of fact, thongh the ridge is here deeper, it 1s by
no means abzent, for a sonnding 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 Andamans, give
1,140, 1,159, and 1,130 fathoms. Though our knowledge of the hottom
contour of the southern part of the Andaman Sea—the portion to the
cast of the Nicobars—is very defective, the little that we know bears
out the hypothesis of an eastern as well as a western ridge. At o poink
50 miles east of Little Nicobar a sounding of 1,254 fathoms is vecorded,
while 30 miles further east the bottom is only 1,000 fathoms deep. Then
north of Pulo Rondo, in Lon. 95° 10" E., the depth is 990 fathoms, while
o) miles further east it is only 930 fathoms. These soandings of 920 and
1,000 fathoms not improbably indicate the ridee on which Flat Rock,
Barren Island, and Narcondam are situated. The 930 and 1,254 fathom
goundings must indicate the trongh between the ridges ; for to the west
of the Intter lics the Nicobar Group, and to the west of the former, in
Lon. 94° 20' E., we lind a depth of 975 fathoms, doubtless indicative of
the western or Indian Ocean slope of the Nicobar-Sumatra ridge, sineo
95 miles furiher north, in Lon, 947 26" K., we have a sounding of 760

The soundings referred fo

fathoms indicating the crest of that ridge
are shown on the two maps that 'u:mmp'm:,r this paper.
There is, perhaps, some connection between the dopth nE' the rift

separaiing Narcondam from Barren Island, and the fact that from Barren

sland itself southwards the voleanoes either still are, or have till re-
cently, been active, while those from Narcondam northwards have long

heen extinet. This has a certain bearing on another controverted point.
Von Buch as has been already stated, recognised the Sunda voleanic line

23 {map),

# Wallnce, Lsland Life, 423
b et
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as extending to, but not beyond, Barren Island. To Blanford is dae the
merit of having upset the fanciful hypothesis of the further extension
of the line aeross the Avracan Yomah, and of having suggested its pro-
bably true northern continuation. More recently it has been proposed®
by Berghaus and others to sub-divide the extended Sunda line of Blan-
ford into o Sunda Range proper, ending at the northern limif of Sumatra,
and a Pegn Range, containing Barren Island, Narcondam, Popah and
Han-shuen-shan, DBut it is obvious that if any sub-division be necessary,
the one proposed by Berghaus is ervoneons. A suddew deep gap in the
line, with the further character of activity to the sonth of it, and non-
nctivity to the north, is a much more natural eleavage than merely o
number of miles of intervening sea, the nature of whose bottom iz un-
known or has bren misanderstood. If therefore Berghans be justified
in differentiating a Pegn Bange, it is clear that Barren Island must be
cxcluded from it, and that we must retorn fo Voo Buch's view, that
Barren Island is the most northerly member of the Sonda Range, The
Pegn Range of very old dnd long extinet voleanoces begins then ab
Narcondam, and extends at least as far as south-western Yunnan.

The Liological interest of these islands is not so great as the phy-
siographical, because, whether the ridge here postunlated exists or not,
there is little donbt that these snb-aérial portions never have been con-
nected with any of the adjacent lands. If Tlat Rock has ever been sub-
aivial, and in a fit condition to shelter air-breathing creatures and
support vegetation, it is so no longer; how great socver may be the
antiquity of the outer cone of Barren Island, it is probable from its con-
figuration, that at one time it has been the scene of a eatastrophe like
that which in 1883 devastated Krakatan and totally destroyed its
animal and vegetable life.  The only one that, from its topography, has
evidently remained for many ages in its present condition is Narcondam.
Alveady the writer has laid before this society some notes on the Fauna
of the islands + ; it remains now to be seen whether the biological facta
indicated by their Flora are in agreement with tho dednctions that
shounld follow from their physiographical configuration.

Alldhe plants found in the two islands are enumerated in the list
that follows; running numbers are added to the locality so as to show

at a glance how many specics oceur in each. In the discossion that

snceeods the list the peenliarities of each island sre dealt with hefore
their common characteristics are considered.

# Btieler + Hand Atlas, sheet B,

¥ Prain: Procecdings Asiat. Soc., Dengal, 1802, p. 100,
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PrAxTs COLLECTED I Naincoxpast Axp Bannex Isuaxp,
. MENISPERMACER. 1.
1. Axunera Cocovnos W. & A, Narcondam (1).
Iudia, Indo-China, Malaya.
2. Oveuea rectara H. I & T.  Borron Island (1).
Andamans, Nicobars, Barma,
3. Asmiraxis cavogarpa Korz. Navcondam (2), eommon.
Andamans amd Nicobars.

1. CAPPARIDEA. I
4. Carpamis serrapia Lion, var. ciaypiroLis Kurz. Narcondam (3)
Barren Island {2) ; common. ’
Andamans, Burma, Malaya; the variety does not occur in Todia,
5. Cappanis TENeRa Dalz., var, Latiroria H. £, & T. Narcondam (4).
Andamans, Tennsserim ; the variety does not oceur in India.

m. VIOLARIEAS, —.

6. Arsopeis bEXGALENsIA Wall. Narcondam (5).
Assam, Burma, Andamans, Nicobars.

iv. GUTTIFERMW. —.
7. Cavormyiiom yorircnos Linn, Narcondam (6) 5 beach-forest.
Mascarene Isds. ; 8. E. Asia; Australia; Polynesia.

v. MALVACEMRE. mur

8. Hiesoos Tiniacets Linn,  Narcondam (7); Barren Island (35).

Cosmopolitan on tropical sea-shores.
9, Tuespesta poruryes Corr. Narcondam (8).

On tropical coasts throughout the Enstern Hemisphere.
10. Boumeax msiexe Wall, var. rorysteson Prain; var, now, caudice
armata, foliolis 7-9, sessilibus anguste lanceolatis, subtus glancescenti-
bus, staminibus plurimis (cirea 700); capsula 3'5—4 poll. longa.: flori-
bus rabris. Narcondam (8); common,

India, Indo-China, Andamans, Malaya ; this variety endemic.

There has been some confusion as regards the Asintic species of Bombax ; tho

writer, therefore, takes this opportuniiy of giving dingnoses of all of them, His
excuse for doing so in this place, is that it wns tho diffienliy of localising this treoe

that Ted to the study of the genus.
BoMBACES ASIATICE.
Arbores {ordinis MarvacEarUM ) grandes, gnltem juniores candies armato foliis
digitatia; calyce corinceo ; stylo gimplici; fructn capsulari, segmeniis §; seminibns

lana endorcarpii involutis,
Froctus scgmentis crassissime corviacels, seminibus sarcinis
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lanae propriis distineto involudis ; cortice din vividi; tubo
staminali 1-sorinli, segmentia 6, 1-3-antheris, petalis altor-
nis; floribus minoribos sordide loteo-nlbis,.. Howbos peafoadimm { Evioden-
dron anfractnesnne),
[In Indin peninsulari et in insulis Andnmancnsiboe, indi-
ponn ot sylvesivis; in “India boreali, in Indo-China ot
priveertim in Malayn late enlia et forsan inguilina.,]
Fruetus segmentis ligneis, lana endocarpii vix in sarcinis
distinetis segregata; cortico mox cinerascente; foribus
maximig, sppissime robris :— *

Tubo stnminali S-geriali, serie interiori semmentia 5,
Z2-antheris, petalia alternis, cum gerie altora stamind-
bos simplicibug, l-antheris, 10 per parin peinlis
oppositis fascem centrolom etylum amploctontom
formnnto; coteria in phalangibus 2-eruralibus &,
prialis oppositis dispositia, staminitma phalanginm
singularom sub-12, omnibus binis 1-antheris ; folio-
lis longins poticlulatis, laminis neuminato-candatis
subtng viridiboe; stylo lengibrachiato; capsula
TOIUADA (s ciiannernne s ranans sassnsennns  Bombaz malalaricum,

[In India peninsulari of boreali, in China ansteali et Indo-
China, in archipelagine Malayana, insalia Philippinensi-
Lus et Anstralin boreali-orientali freqnons.]

Tubo staminali multiseriali, staminilue omnibug hinis
1-anthoris, sorie inteviori (forsan cum sorie alfers
tantom epeciel proeedentis comparanda) stamini-
bus 20 petalis oppositis anonlom stylom amplocton-
tem formante ; cotoris in phalangibus 2-cruralibus
5, petalis oppositis dispositie, staminibus phalanginm
singulorum wumoresis ; foliolis eeve petiolutntia
vel sesgilibng, laminig nentis ; stylo brovibrachiato F

ONDEDIN EIABIIL 110 crnn snsenssnssnsnnsanemsinsmnsssssnass sss bas Bombaz insigne,

[In Indian peninsulari cccidentali; in Indo-Ching eb in
Malnyn.]

Bembar pentandrum and B. minlabaricum aro wonderfully nuiform in the number
and arrangement of the clements of their staminal whoel i B insigne, whila oiuntiv
uniform ps regards the arrangement, varies considersbly s rogards the number
of stameng in fta phalanges. Tho subjoined koy
and relative position of the most important of L

Tubo slaminali ovario plus daplo longiore

foliolis eubscssilibuz  lote lnneeolatis,
enbing viridibus glabris; florlbus albis, d
(capaula ignota) ......

ehowe the istinguishing fentures
50 varietics,

vrsessniniani s Domber fnsipne, svn.-sp, aneeps (I3,
anceps Pierre). B, malabariei var,
albiflers. Wall, [Cat. n, 1810/8 ot
1840/4] vol nd hone uuh-aln:f.:iq.-rrr.
vel nd B insiguis gonnini  var,
albam reforomdn esf,

4

hetl.
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e [Burmn (8han} ; Cochin-China 1

Tubo sinminali ovario vix longiore .., Dombar faefgne, SUB-ET gonbind

Biaminibns  phalangium  eruralibug
utringue cirea 20:—

Staminibuz phalanginm gingularum
inter-cruralibus cirea 30, capanla
{unins ignota), 10=12-pollicari =—

Foliclis subsessililns late lanoco-
Intis vl obovato-mueronatis,
glbtus glanccscentibus ; flori-

sar. fypica (B, insigne Wall. ; B. fes-
fivun Wall. [Cat. 1541 ] L

[Chittagong s Arracan ; Pogu.]

g rabirif . eee s sansnias wras

Fuolinliz subscssilibus Inte lanceo-
Intis, subins wiridibng gla-
2 bris ; floribos albis seeeiieen. var.  alba  (Salmalia malabaricn
Hert. Bogor., nequaguan Schobi).
[Java, enlia; forsan Burma (vide supra B. anceps).]

Foliolis brove petiolnlaiiz an-
gpuste  laneeolatis, subins
glancesceniibng ; floribus ro-
BELE s rerssnnsennsnrarasabn sannnroen - VOL ENGEMENICO,

[Andamans ; ins. Cocos],

Foliclia brevo !lr'ﬁll]ll'h‘l.'l.tﬂ- amn-
guste lanceclatis, subtus
puberalis; (flornm  eolora
ab antore neglecto; capsula
TZTOL) consssrsrarnsresarrasiesirass VAT

Pierre,

cambodicnsis (B. camlodicnse

[Cambodia.]

Siaminibus phalanginm singularom
- futercruralibus cirea 50, capsala
10-12-pallicari, foliolis subsessili-
bus late lanceolatie, floribus ro-
s brls i FRHEP U, - Ll ) T
[Indin; in prov, Kanara, Anapmallai, Malabar.]
Stnminibugs phalanginm gingularom
intereraralibus cirea 90 ; capsula
S—4-pollicari  tantum; foliolis
goszilibns angueto lanceolatis, enb-
tns glapcescentibus; floribug ra-
B i vinnnrssice s i smiaiasnnsnnnaans | YOE Polysiemon;
[¥arcondam,]
Sipminibus phalanginm eraralibns ntrin-
: i gue 10; phalanginm singularum in-
terernralibng cirea 30 ; capsala 10-12-
pollicari; foliclis breve petiolulntis
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lanceolatis subtus viridibue glabris, .
Qoribus virideseentilug .. vz, larntensis
[Perak ; prov. Lovut: forsan otinm in archipelagine Malayana
apud Prinman].

Tt will bo noted thet the writer is noable to perpetuate the generie rank
(Eriodendron) ngeirnod by DeCandolle to the Linnenn Bambaz pentandrum. When
tha differencea in the staminal columns of the three ‘gpecies’ here recognised
are reduced to the simplest possible terms, wo observe that in B, pentandrum this
whorl consists of but oue eloment, the itoms of which are alternoto with the potala ;
that in B. inzigne, likowise, thero is but ono eloment, the iteme of #hich nre opposite
the petale; that in B malabaricim, on the other hand, both thess cloments oeour.
Either, therefore, Bombar mualabarican and Bombas {usigue typily two gencrn na
distinet from each other as Eriedendron is from either; or, as is hero proposed, all
three nre congeneric. In another place the writer hopes to show that ho is right .
in thinking, with Schumann, that Packira doos not deserve to be removed goneris
cally from Bombar; that he is justified in further reducing Chorisia to Eriodendreon,
and therefore also to Bombas; and is entitled to believe, with Willdenow, that the -
characters which separate Adensonia from Bombas are too trivial to be genorie,

On tho other hand, it will be noted that the matesal of somo of iho forma
included in B, insigne is not yet complete, and it will be readily understood ihnk
writers who recognise as distinet the ‘ genern ' roferred toin the preceding paragraph,
will be still more apté to treat as specifically separable the varions forms of 1. REigne e
here defined. No work on Indian Botany hitherto published notes B, fnsigne ng
Indian; the tree, whon mentioned, is stated to ocenr only in Indo-China,

vi. STERCULIACE./E, 1v.
11. Sterconia nomiexioss Vent., var. crasiescexs King, Nareondam
(10) ; Barren Island (4),
Andamans and Nicobar coasts, peneral ; the variety only,
—- MlERITrER4 LrTTOR4LIS Dryand. Narvcondam, fruits on bench, F.
Bay; Barren Island, fruits on beach at Landing-place Cove: not found
growing in cither island.

vit. TILTACE®E, —, ;

12. Grewis LEVIGATA Vahl. Narcondam (11); in leaf only.
Africa; India, Burma, Malaya ; Australia.

5 vinm. RUTACERE. — .

13. Grycosas PEXTAPHYLLA Corr.  Narcondam (12).
India, Indo-China, Malaya, f

1x. BURSERACE®E. v.

14. Garvoa PixvaTA Roxb. Narcondam (13); Barren Island (5); in
both islands common.

India, Burma, Malaya,
—., Uavarproy prrarrva Kurz, Narcondam F

The leavea of this species oconr in Herb. Caleutia, and ave given as from
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Narcondam, on the anthority of the Andaman Deputation of 1866, by whom tho
specimen was collected ; the writer did not seo tho treo in 1881, As the depu-
tation visited the Coece Group (where the species doces ocour) ns well as Nor-
condam, nnd as there nre many other orvors of locality on the tickets of their
eollection, the specics, though here mentioned, is not formally included in thoe list.

16.

17.

18.

19,

20.

2L

22,

23.

26,

2

x. MELIACEAL, —. .
Axoors Romrora W. & A. Norcondam (14).
India, Burma, Malayn.
Ancora pecA¥pRA Hiern. Narcondam (15).
Central and Eastern Himalaya ; Malaya.
Carapra uorveceysis Lomk, Naorcondnm; sceds on beach, E. Bay.

1. OLACINEA, —.
Caxsrers Rueeper Gmel. Narcoudam (16).
India, Burma, Malaya; N, Australia; 8. China,
AropyTes axpanaxica Korz. Narcondam (17).
Andamans.

11, RHAMNE/E., v
Covverina AstATicA Brogn. Narcondam (18) ; Barren Island (G).
Africa; Indin and Ceylon; Burma, Malaya; N. Australia,
Gorasia LePTosTACHTA Brogn, Narcondam (19), very plentiful.
India, Burma, Malaya,

xi.  AMPELIDE/E. viL
Viris nepExs W. & A. Barren Island (7}, very common.
India, Borma, bMalaya.
Virs carxoss Wall. Narcondam (20}, common,
India, Burma, Malaya.
V118 rasceorasta Roxb, Narcondam (21).
India, Indo-Ching, Malaya.
Leei sampversa Willd. Narcondam (22) ; Barren Island (8).
India, Burma, Malaya.

iv. SAPINDACEXE. vin
Ertoarozsos epvLE Bl Narcondam (23), common; Barrenlsland (1),
India, Burma, Malaya ; . Aunstealia.
Avtoravius Cosse Bl, Narcoudam (24), at Coco Bay.

India, Burma, Malagya.
Dopoxzga visgosa Lion. Barren Island (10); common in the valley

south of the lava.

Cosmopolitan in (he tropics.
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v. ANACARDIACE/ME, 1x,
a5, Opixa Wovier Roxb., Narcondom (25), very common.
India, Inde-China,
29, Seurcaneps ngrerornyiia Bl Narcondam (26) ; Barren Istand (L1).
Indo-China, Andamans, Malaya.
" xvi. LEGUMINOSE. x.
30. Desmooiva ronyoarrox DO, Narcondam (27) ; Barren Island (12).
East Afriea; S.-E. Asia: Polynesia; Japan and Clina.
31. Aneus precatorivs Lino, Narcondam (28); Darven Island (13).
Cosmopolitan in the tropies.
22 Ervrurisa ivpica Lamk, Naveondam (29), coast, Auchorage Bay.
India, Burma, Malaya.
33. Mucoxs oeaxTtEs DO, Narcondam (30), common.
India, Indo-China, Malaya; Pelynesia.
34 Cawavavis toraipa Grah. Narvcondam (31), Coco and East Bays.
India, Indo-China, Malaya.
85. Viexa cuted A, Gray. Narcondam (32), on coast,
Cosmopolitan in the fropies.
a6, TPmasconck apexastovs G. F. Mey, Narcondam (33), abundant on
beach ab East Bay.
Cosmopolitan in the tvopies.
87. Dateencia TAMARINDIFOLIA Roxb. Darren Island (147,
India, Indo-China, Malaya. .
98, Dannercta moxoseERMA Dalz. Navcondam (34), coast north of
Anchorage Bay.
India, Indo-China, Malaya ; Australia ; China.
39, Deents scaxpexs Benth, Narcondam (35), East Bay, in sea-fence.
India, Indo-Ching, Malaya; Australin; China.
40. PowxcaMia craBra Vent. Barven Island (13), one free behind the x
beach at the landing-place, and close to the lava,
Masearene Isds ; India, Indo-China, Malaya; Anstealia; Polynesia,
41. Cxsarinia BoxooeeLia Flem. Novcondam (36), Coco Bay.
Costopolitan in the tropies.
42. Exrtapa soawness Benth, Narcondam (37). L ;
Cosmopolitan in the tropics. ;
43, Acacta coxcrsya DC. Narcondam (38); Barren Island (16 ) ; common.
India, Indo-China ; China. %

" -
xwvir. COMBRETACE®SE xn
4. Topmwacta Cataerea Linn,  Nuvcondam (39) 5 Barren Island (17), W -
Andamanz, Malaya. =
This is comparatively scarce in Narcondam, but eo Barren Island it is une -
.
ST
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doubtedly the most nnmerously represented froe prosent, Though really a littoral

gpocics, it ig not Lere eonfined to tho shore, but oxtemds from basoe to summie of tho
onter cone on both sides wherever thero is soil gnitable for it to grow. lis general
. & a ] ) by

dispersal in the island has been largely nesisted by the rats; ihey carry off tho
fruits in order to eat the fleghy vater portion. :
45, Gyrocarevs Jacouist Roxb, Narcondam (40).

Afviea; Indin, Indo-China, Malaya; Polynesia: not in the Mas-
cavene Islands or B, Africa, :

svur. MYRTACE . xiIn

Eraexta Jaunoraxs Linn, Barren Island (18), very common.
India, Indo-China, Malaya ; Anstralia,

47. Barmisgroxia srectoss Forst, Navcondam (41).

Ceylon; Andamans, Malaya; Australia; Polynesia.

446,

The fruits of this gpecics were picked up on the beaches in Barren Isloud, bug

the tree itsell was not found growing.

x1%. MELASTOMACERE. —.

48. Mgmecyrow epule Roxb. Narcondam (42).
Ceylon ; Indo-China, Andamans, Malaya ; Philippines.
xx, COCURBITACEA, —.
40, TricHosANTHES PALMATA Roxb. Navcondam (43).
India, Indo-China, Malaya ; Australia; Japan and China,
xxr. RUBIACE/E. xur
50. OppeENLAXDIA corvaeoss Linn. Barven Island (19}, in the crater,

America ; Africa; India, Indo-China, Malayn.,
51. Mrssasoa macroravLia Linn, Barren Island (20), common.
Indo-China, Andamans,

which iz common in the valley between the cones, closo fo theo lava,

This plant,
flowering  specimons col-

is onp of the speeies reported by the Deputation of 1886
locted then nre preserved in the Caleotia Herbativm, bot are noted ns Being from

Narcondam, not Barren Island. The species dogs not appear to oecur in Narcondam,
for the plant was carefully looked for there. Tho mistakd on these tickets, which
requires to be pointed ont, gince some of the specimens eollected in 1866 may have

in Europe, is neveriheless a fortunato one, a8 ik fGrst called tho
wet that, thengh this Depntation enly roported on

wg., 1866, 215), it visited Nareondam alzo. Tho
presence of the Coco-nut,

reached Herbaria
attention of the writer to the i
Barren Island (Proc. As. Soc, Do

suterest of this fact will be ahown in discnssing the
iz to its sitnation, developed a shrubby habit, but care-

material obinined by the wrijer, leads him to
ally distinet.

The species has here, owi
ful examinstion of the complete
conclude thal it canvot be lopked upon as even variet

J. i 10
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52. GueTrarpa srEcosa Linn,  Narvcondam (44). -y
Cosmopaolitan in the tropies.

$3. Ixoea pruxsescess Kure, Narcondam (45), and Barren Island

(21) ; common on the coasts.
Andamans.

9%, Ixong cuserronis Roxb. Barren Island (22), within outer cone.
Indo-China.

55, MMorrxoa cirrieoria Linm., var. BRACTEATA IT. £ (sp. Roxhb.) Nar-

condam (44), 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. Pareria FeETiDs Linn. Narcondam (47).
India, Burma, Malaya. a8
xxir. COMPOSIT/E. xiv. =
47. VERS0NIA DIvERGESS Benth. Narcondam (48), on coast.

Indiz, Indo-China.

8. DBromea croverata DO, Nareondam (49), rocks, west const,
India, Indo-China, Malaya ; China.

59, Brruea vacisoata DC. Narcondam (50), rocks east coast,
India, Indo-China, Malaya ; China.

60. Bromea myriocermits DO. Narcondam (51), at 1500-1800 feet.
Eastern Himalaya, Indo-Ching, Andamans.

€l. Prremea mxpica Less, Narcondam (52), and Barren Island (24},

On consts ; common, |
India, Indo-China, Malaya ; China.

62. Wepeuia scawxpexs C. B. Clarke. Narcondam {53), common on

consts ; Barren Island (25), coasts.
India, Indo-China, Malaya. '

xxn,  GOODENOVIEE. xv.
63. Scevora Kexien Vahl, Navcondam (54) ; Barren Island (26).
India, Tndo-China, Malaya ; Australin ; Polynesia,

®
—

‘
. xxv. MYRSINEE., xvr,
G4. Axpisia nowiis Vahl,  Narcondam (55) ; Barren Island (27),
India, Indo-China, Malaya ; China, s
xxv. SAPOTACE.E. —., e
6o. SipERoxYLON FERRUGINEUM H, & A. Narcondam (56). !
Malaya, Andamans ; China,
This is another of the species obtained by the Depuotation of 18686 : on ilijs
occasion the labels ave correct, Tho form presout here has nousually lorge leaves—
in young troes thoy are 30 in, long by 12 in, neross. e .
.
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66. Diosryros Konzn Hiern, Navcondam [ B7).
Andamans and Nicobars,
xxvl. - APOCYNE B« xvirL
67. Acaxosma mamcrxats G Don. Barren Island (28), very common
in the valley between the cones, to the south of the lava,

Inde-China, Malaya.
638, Axopexproy eawicocatoy A, DC.  Narcondam (58).

India, Indo-LChing, Malaya.
sxvi. ASBCLEPIADACEAE. xvimn
69. Trrormora croptFers H. £.?7 Narcondam (58); in fruit only.

Andamans,
70. Hova parasitics Wall, Nareondam (60); Barven Island (29).

Indo-China, Malaya.
71. Hova piversironia Bl (H. orbiculats Wall) Naoreondam (61);

Barren Island (30).
Indo-China, Malaya.
72, Discaiprs xuunvnarih B, Br.  Narcondam (62).

Indo-China, Malaya ; Australis.
xxvir. EBENACEAE. xmm
72 Mitneons onLpEscawpiorpeEs Wall, Boarren Island (31), abundant
underneath a thicket of gregarvions Flueggia to the north of the lava at
Landing-place Cove ; not seen elsewhere.
India, Burma, Malaya ; N. Australia,
74. Srrvemxos scvayata Wall. Narcondam (63), once at 1600 feet.
Buorma, Andamans.
xxrx. CONVOLVULACEA, xx,
75.. IrouEs raxpIFLORA Lamk. Narcondam (64); Barren Island (32).
East Africa ; India, Indo-China; Malaya, Australin, Polynesia,
76. Ipomes pExTictLATA Choisy. Narvcondam (63), ab East Bay,
Mascarene Islands ; Laccadives and Ceylon ; Andamans, Tndo-China,
Malaya ; Aunstralia, Polynesia. :
%% Ipomei TonreTErM R. Br. Narcondam (66), in the bed and round
the edges of a small dry lagoon in the beach-forest at East Day.
Mascarene Islands; Tndia, Inde-Chinn, Malaya; Australin, Polynesia.
78 TIromeh picopa Forsk. Narcondam (67); Barren Island (33).
Cosmopalitan in the tropics.
70. TeomeEs viTiroLta Sw. Narcondam (68), Coco Bay, abundant,
India, Burma, Malaya.
80, Coxvorvonos rarvirnonts Linn, Narvcondam (09), Anchorage Bay,
Africa ; Indo-China, Malaya ; Australia.
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—. SOLANACEA. =x. Y
El. Pavsars wixns Linn.  Barren [sland (34), on o small landslip
on onter cone, south of Landing-place Bay,
Cosmopolitan in the tropics.

—, SCROPHULARINEA, xxi.
82. V.n-'nt:.r.i.!.\ crusTACEA Benth., Barren Tsland (35), on the small
landslip, and also inside the erater.
Africa; India, Indo-China, Malaya; Australia, PSlynesia; China.
xxx. BIGNONIACEE. xxun
83. Oroxvioy mvowcest Vent. Narvcondam (70) ; Bavren Island (36).
India, Indo-China, Malaya.

xxxl. ACANTHACE®. xwv,
&t Eraxtnruvy svecrroLivd Kurz, Narcondam (71); Barren Island (37)
Andamans, Nicobars,
xxxir. ' VERBENACEAR, xxv.
85, Caruicares Aporea Roxb. Narcondam (72) ; Barren Tsland {38).
India, Burma, Malaya.
86. Premxa ixTEGRIFOLIA Linn, Narcondam (73); Barren Island (39).
= India, Indo-Chinn, Andamans. !

7. CLERODEXDRON INERME Gerertn, Narvcondam (74), at East Bay.
India, Indo-China, Andamans.

.

ixxnrn. NYCTAGINEZR, =xxvi

88. Bosrmiivia REPENS Linn. Navcondam (75); Barren Island (40) ;
common on rocks on the coast,

Cosmopolitan in the tropics, &
89, Pisoxia acuLeata Linn. Narcondam (76), not very plentiful. 1
Cosmopolitan in the tropics. 1

90. Pisosia arsa Span. Narcondam (77), beach-forest, B. Bay.
Laccadives, Ceylon ; Andamans, Malayn.

91. Prshxia exceesa Bl. Naveondam (78), abundant, I, Bay.
Andamans, Malaya.

xxx1v. ARISTOLOCHIACE.E. — .

ARISTOLOCHTA TAGALA Cham. & Schlecht., Narcondam (79), :
India, Indo-China, Malaya; Chiua.

2

xxxv. MYRISTICACE/E, —,
93, Mvymistica oLavea Bl Narcondam (80). e
Inde-China, Andamans, Malaya.
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sxxvl, EUPHORBIACEAL. xxvin
94. Brmerma rouestosa Bl Norvcondam (81).
India, Indo-China, Malayn, Anstralia, Ching.
95, Acrepmna eExcersa Muell-Ave, (Ao javensis Mig.) Noavcondonm
{82) ; gregarvions and plentiful, the commonest species in the island,
India, Burma, EI:I]HL\.‘:‘L. i
06. Povinasrars pEricvnaros Poir.  Barren Island {41), to the south
of the lava, near inner base of outer cone.
Afriea; Inflia, Burma, Malaya ; China.
9%7. Grocmicuos catocakeoyM Korz, Norcondam (83), and Barren
Izland (42); common on rocks on the coast.
Andamans and Nicobars.
98, Frvesara microcares Bl. Barren Island (43); gregarvious nnd
plentiful between the cones to the north of the lava.
Afriea ; Indin, Indo-China, Malaya; Australia; China,
99. Brerssa nnanxoines Muoell.-Arg., Narcondam (84).
[ndia, Burma, Malaya ; China,
100, Cryerosrevox ymacropnyiivs Bl. Narcondam (83 ).
India, Andamans, Malaya.
101, CrerosteMmox assaumicrs Hook. £, Narcondam (86).
Eastern Himalaya, Assam ; Andamans,
102, Bracmia axpasaxica Hook, £ Narcondam (87), Anchorage Biy.
Andamans.
103. Macporos axpasaxices Hook. f. Narcondam (B88), pregarious and
common, but less so than dctephile excelsa.
Andamans.
104, AMacaraxcs Tawamios Muell-Avg. Narcondam (89) ; Barren *Ts-
land (44). -
Andamans, Malaya,
105. Gecosioyx pirarivyr Roxh., Narvcondam (90), plentiful on the
coast ; Barren Island (45).
Andamans, Malaya,

xxxvii. URTICACE/E. xxvnrn £
106. Trema ampoisessis Bl.  Narcondam (91), common on rocky
coastz and inland also; Barren Island (46), gencral, some stunted
examples occur even on the bare inner cone.
Eastern Himalaya, Indo-China, Andamans, Malaya,
107. Ficus cieposa Bl, var. CUSPIDIFERA King. DBarren Island (47).
India, Indo-China, Malaya.
108, Ficvs craperniva Bl. Narveondam (92) ; one of the tallest trecs.
Himalaya, Indo-China, Malaya,
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108. Frcrs BexsaMmiza Linn. Norcondom (93); seeds brought have
germinated at Caleuntta,
India, Indo-China, Malaya.
110. Frcus mervsa Lion, var. ¥itmoa King (sp. Thunbg). Nareondam
(24), and Baveen Island (48) ; very common on both islands.
India, ]'Luliu-(:hiu:l.. Malaya s Austealin; New Calbdonin ; China,
111, Ficos xervosa Roth, Narcondam (95), at 1,800 feet elevation.
India, Indo-China, l"n[.'i|:11.‘:'|. + China,
112, Ficos Reswenn Bl, Narvcondam (96), and Barrfa Island (49) ;
very plentiful.
India, Indo-China, Malaya.
113. Ficus cantosa Willd, Nareondam (97), beach-forest at East
Bay ; a very tall tree.
India, Indo-China, Malaya.
114. Ficrs peevicuseis Miq. Narcondam (98), very common ; Barren
Island (50) ; thisis one of those species in which many of the branchlets
are hollow and afford homes for species of ants,
Andamans, Malaya.
115. Ficus wiseina Linn,, var. Tveica. Barven Island (51), in the valley
between the cones, at the inner base of the onter cone.
India ; Indo-China, Malaya.
* rar. pEMONUM King (sp. Kwenig.). Narcondam (99), and Barren
Igland (51); frequent.
Indin, Indo-China, Malayn.
116. Ficus variecata Bl DBarren Island (52) ; on the hill at the west
end of southern part of onter cone, overlooking Landing-place Bay.
+ Indo-China, Malaya.
117. Axriaris Toxicania Beschen. Narcondam (100), not common.
India, Burma, Malaya.
The leaves of the form present here exactly mateh those of Malayan specimona
named . rufa by Miguel.
118. Argrocseros Lukoocua Roxb.  Narcondam (101).
Tndine Indo-China, Malaya.
119. BeEameria MALABARICA Wedd. Narcondam (102) . very plentiful,
India, Indo-China, Malaya.
120. Preroees verorisus Wedd. Narcondam ( 103}, plentiful.
Nicobars, Malaya ; Polynesia.

— . ORCHIDACE.E. sxix

121. Dexprosiom sp.  Barren Island (53), rather common on trees on
ingide of onter cone.
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122. Pnotroors ivericara Lindl,  Barven Island (5&), juside crafer,
Indin, Burma, Malaya.

xxxvin. SCITAMINEAE., —.
123, Mpsa sarteston Linn,  The Plantadn. Nuarvcondam (104), a large
grove behind the Coco-nnt trees at Coco Bay.
Cosmopolitan in the tropics, enltivated,

No doubt deliberately introduced for the benefit of possibly ship-wrocked
mariners, thonghdt is not quite clear who planted iv; probably (seo under Cocos
nineifera) it has been introduced from the Anduemans, nnd perhaps dates from 1866,

xxxie. DIOSCOREACEJE. xxx,
124. Dioscorea gativa Linn. Narcondam (105) BarreneIsland (55).
Indin, Burma, Malaya ; Australia.
125. Dioscorea Grases Roxb. Barven Island (56) ; common.
India, Burma, Malaya.
xt. LILTACEAE. xxxI.
126. Dracxsa ascrsnironis Roxb. Narcondam (106), Anchorage Bay.
Indo-China, Malaya, Australia.
127. Grorioss svreres Linn.,  Barren Island (57), E. coast near sea.
Africa; India; Indo-China, Malaya.
1. COMMELINACERE. —.
128. Porursa Acuisia Hassk, Narcondam (107), very abundant on

slopes overlooking south end of Anchorage Bay.
Eastern Himalaya, Indo-China, Malaya,

1. PALME/E. xxxin

129. Carvora s Lour, (C. sololifera Wall.) Narcondam (108).
Indo-China, Malaya,
130. Cocos xvciFera Linn. Narcondam (109), many at Coco Bay,
a few at Anchorage Bay, one, not yet bearing, at E. Bay; Barren Island
(55), thirteen trees counted from the offing, behind the Pandanus fence
at Anchorage Bay; none seen elsewhere, .
India; Malaya; Polynesia; America.

The introduction of thiz tree into these islands is o question of somo fntoresi,
The tree at E. Bay, Narcondam, hag no doubt been produced from n nut wasled
round from Coco Bay; in all likelihood the trees at Anchorage Bay have been
derived from the same soorce. The trees ot Coco Bay iteclf may have origi-
nated from nuts bronght from the Coco Gronp by a surface-corrent sweeping from
the Sea of Bengal, throngh the Preparis Channels, from N.-E. to 8.-W. across the
Andaman Sea; but as they are associated, where they ocenr, with apgrove of
Misa sapientum (which must bave been deliberniely introduced), it is not unreason-
able 1o suppose that the two species were fntroduced togother,



78 D. Prain—Flora of Narcondam and Darren Island.  [No. 2,

The gquestion is, whon did thoy fivet appear ? ume and Ball landed in 1873
at the very spot where they are now so pleutiful, yet no mention is made by either
writer of their presence.  As Ball speaka of some of the speeies obsorved at this
Bay, and as Home degorilies the Coco-unta geom by him, shortly after, at the Cooos,
it is hard to believo that the trees were thore in 1873, Again, Mallet makea no
reference to thom in 1884; tho maps accompanying his aceount indieate that he
and Hobday lapdod at Anchorage Bay, anid he may not thorefore have seen the large
grove at Coco Bay ; but those at tho beach whera ke landed should have been
evident to him. Mallet's paperis howover confined to tho geology and topography
of the island, and havdly alludes to its vegetation, DBut Home, Bagl, and Mallei are
equally silent regavding the Coco-nuts on Barven Island which we know to have been
present in 15686, for they wers soon by the Andaman Deputation—whose report hns
been alrendy referred to {p. 36)—behind a beach, to which they still seem confined,
Az these three writers failed to notice Coco-nuts in Barren Island, whero we know
they existed at the time of these visits, there is no reason why Coco-unts should not
have been present then in Norcondam also, The Andaman Depuotation in their
Report {Proe. Az Soe., Beng., 1866, 315)., say: * We brought from Port Blair with
“ns a number of Cocon-nuts, Plantoin troes, and Piue-apple cuttinee, and theso
“ywe planted on the ground from which the pgrass had beon cut, in hopes that
“they might be of use to some future visitors!™® Wo have seon, in conncction
with some of the species in this list, that tho same deputation visited Narcondam
also, though it did not report on that island ; nothing therefore is more probable
than that the deputation did there what it had done en Barren Island; and that
to its members belongs the credit of having introedueed, nt lenst, the Plantaing,. Buot
the Coco-nut frees are so much more numerons, and so mueh larger on Narcondam
than on Barren Island, that one finds it diffieult to think they enly date from 1566,
It ia unfortnonte that the deputation did not find it noceseary to report on Narcondam
ns well as on Barren Island ; had they done so, there is little doubt the report would
have mentioned any Coco-nuts that were present.  However, even if the Coco-nut
trees were aleeady there in 1806, the writer is inclingd to think that their origin
must £till be duo to introdoction by some provions visitor.

The Coco-nutda on Barren Island may bo supposed to have originated from nuts
gwopt op by o strong sorface-corrent that flows from the sonth-weat, and that
therefore wonld bring drift from the Nicobars where Coco-nats are plentiful, But
it is more likely that the trees have been introdueed, though jovoluntarily, by man.
For thengh there is reason to belisve that no one has ever landed nt this particular
beach, this bay afforda the only eafe anchorage in the island, snd it is therefore moro
proboble that these trees have sproug from nots that have fullen overbonrd from

-

® There was no trace of any of these in the loeality indicated during the
writer's visit, n circumstance nol sarprising ; hecauss, in tho fivst place, the situntion
i8 not over-suitable for such specics, and, besides, gonts havo been sinee then in-
troduced into the island! It maoy be mentioned that no one at Port Blaix in 1801
knew of thie existence of Coco-nnts in Narcondam, and the writer consequently took
a uumber with him in order to plant them, only to fnd the act unnecessary,  And,
benring in mind the state of afairs in Great Coco (Jowrn, ds. Soc,, Beng,, Ix, pt. 2,
315}, be also took froits of Cariea Papaye for the same purpose.  Should, therefore,
sabsequent visitors ind this epecies ealablished in the island, they are hereby re-
lieved of the wocessity of inventing an hypothesis Lo cxplain the circumstance.
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pome craft lying off this beach, than that thoy hoave been brought by tho s From

the Nicobhars, or that the & have been deliberstely introduced by moan.

sLin. PANDANACEAE., xsxi.
131. Paxpaxvs oporatissives Lann. f. Noarcondam (110), common nb
Coco Bay and elsewhere ; Barven Island (59}, at Auchorage Bay.
India, Indo-China, Malaya. "

; iiv. ARQIDEAR, —.

32, AwvorrrormALLUS (Candares) rex Prain, sp. wov. iubere maogno
depresso-globaso ; eatuphylliz 4, oblongo-linceolatis ; folid petiolo parum
asperato vix maculato, lamina trizecta segmentis irregulaviter dichotomis
iteramque pinnatisectis, pinnulis (imis nonnunguam exeeptis) ad costulns
decurrentibus, ovato-oblongis, canduto-acuminatis, nervis supra impressis,
subins prominentibus, sinubus angnstis ; pedunculs crasso flovifero brevi,
froctigero elongato; spathe Jjuniore cataphyllis obiecta, matwra tubo

.' infundibulari crasso in laminam late campanulatam margine tandem
reflexa undolato-plicatam  postice acuminatam expanso ; spadice spatha
subdoplo longiove, erecto, stricto, crasso; tuflorcscentiis tubo spathm

subinclusis, femines sursum parnm angustata quam masonlon: parum
obeonieam dimidio longiore, appendice erassa conico-pyramidali inflove-
sceuntiis dimidio longiore et, saltem prope basin, quam eas triplo latiore.
Narcondam (111), very common,

Tubere dinm, 9-18-poll. ; eatapliyllis spiraliter dispositis, imo exteriors 3 poll.,
altero © poll,, tertio 12 poll | summo interiore 19 poll. longis, omnibng 2 poll. laiis,
pallide vicidibes macolis olivaceis, demnm tamen subeoncoloribus Inteis ; peficla 2-5—
G-pedali bnsi ipsn 45 poll. crasso, sursum spaiio brovi ita inerassato ut loco
Buprt golum 4 '|'.-!'."|i. alto erassitodinis S-pollicaris, deindo paullatim se conrtante ot
apud triforeationem dinm, &5 poll fantam, pallide vividi, macolis olivaceis, demom

subeoneolore olivaces ; faring dinm, 3a-pod., supra olivacen subtus prasing, geemen-
tiz singulis 36 poll. longiz, pinnuhs ultimis 5-10 poll longiz, his 3=-3'25 poll. latis;
- * podunculo forifers heevd, 25 poll. tantam longo, froctigore ad 30 poll. clongnto,

1:5-2 pull. erasso, juniore pallide viridi maturo purpurascente ; spatlin o latera
16 poll, a basi ad apicem versas 19 poll. longa; infra snbatantio carnosm sursum
lore pallide viridi, intus ad basin verroculosgm  lutes,
cpto cito laveacente ; gperclice tota 216

tenuescente, cxtas oo
guprn paltlide viridi ibi tamen macging ex

poll. longa, parte fomines 43 poll. longn, basi 2°25 poll. apice 1475 poll. erassn,
(fractizern 7 poll lopga et 35 poll. crussa) ex ovariie globosia 02 poll. dinm,
viridibos, 2-(rarissime 3-loculorilog, scssilibug, subcontipeis, in seylos 03 poll.
longos, loteos contractis, stigmatibus plicatim 2-3-lobis, lecolis l-ovalaiiz, ovalis

somianatropis decurveis, fonicule elongate  angulo interiore parom gupra basin
affixis, in ala placentali cirea basin funiculo exoriente ei locolum fere totom
complente innixis endemque amplexis ; parte maseula 3 poll. Tongs, basi 1 75 pall.,
I:I“El'l'.‘ 29 ]H‘I“, erassa, o floribus 4-G-antheris spivaliter llinimhilis, untherig sineulis
gnbsessilibus. connective sursum  param producte, ellipseideis sursum angustatis
upice rimis lunnlutis 2-porosis ; eppeadice 14 poll, longa, bae Lasi § poll. crasss,

P 1 A |
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+ luten et brunneo-macunlnta
hoe 025-0033 poll, lata, ovals, vorsus npioem

pest anthesin caduea, apongiosn, rugoesn, valloenlos

bacea 1=2-gpermn, 075 poll, los

beri o Tunfeolo

angustata, carnosn, lutea; sewdaibez pendolis ovaeis, triente b

incrasento spongingis, colornm cmbryone corneo seming gubeonformi enrtilagoneis.

This gpocios rospmiblos (ho Java form, or a variciy, of Am

(8 OO u'l_.]-l'] =

vafh i Jard

xlh, Horvt, 1

JEFRNITEN ]'.||:|_|_||I|-':|_ i, 138, 1. 32 ||,~:..'||||._|,.=-|I to Arum coaui-

bt

i, 00) in the conie ramidal shapo of the nppendi

differs in other respects, move patticulsrly in the leal, It agrecs with 4. viresus
Brown (But. Magz, G973) in having the malo and fomale inllovescence of aboub
eiual lengeh, bot in other respocts i3 very distinel, f A. virgaina has the denso

fowered turbinate male 1
i

1 brief dingnozis + moy assist in indicating how very distinet the prescnt

seened, aud the sbhort oblong appemdiz charactor-

gtio of Roxbinrgh's .

folk

plant is from the forms hitherto kuc

MIN 4

npanulatin of which it s

obalily only o form. The

FPetiole hardly verrucose ; me flowers [l.j"'l'll.‘:l.-h.'l'l spirally

o j cence not wider than the female: yellow
pyramidal appondix (iwice as lomg oz broad, and) one-

kal

[ longer {

an the combined infloresconcos : {male and
fomale inflorescences of equal length ; spathe green con-

e L T o L o

Petiole very verrucose; male fowers disposed s rally on an
infloveseenee much wider than tho female @ purplish-
brown appendiz not so long as the comhined inflore-
HCENCEE 1 —

Male and fomale inforesconces of equal length spatho

r while spotted

(oblong nppondix not longer than broad) a..eeee... A, viresus,

green sulfusod with purple, oxtery

ale infloregconce much shorter than the fomale, spatho
POrple ConeolorDns i v i insea e sbbessansvinmnians ol eampanidatics,
CHisling appendix, not longer than broad ., ... dArews oo e T
Roxh., { India)
Pyramidal appendix twice a8 Tong a8 broad  Amerp alls eompin-
ulefus Bl (Java )t

t In comnection with this, it may be mentioned that the dmerphophalliez from the
Coco Group, mentioned (Journ, Az Sce, Ben., Ix, 2, 33} as related to A, bulkifer nnd
A, fibereals has singe fowered at Calentta, and has Prove
Lo x4 '|'-\.-t‘_'.= distinet species. A& the nuthorz of the sther ¥]

a5 was then anticipated,

3, have indieatod by

the spe: clod, the writer proposes for

this ono the name * AMORPHOPAHALLUS OXCOPHYLLUS Y |

L‘u' nume the tuberele-benrine habit of the £l

rivin. The dingnosis  botwern
& for which it mirht he mistakon, i3 as follows —

it and the two speeci

Brigma seagile, spathe nneonstriciod,; a ppesdiz eqeal in length

tor the combined § BT 1=
Female infloreacence shorter than ihe malo cianvesiaveinans A tubsrenliger;
Fomale intioresccnes s long oy The male s i dla l.-uEL;:_r'._-,',
Brvle distinet, spathe consirietod slightly apposite the mala
inflorescence, appendix twice as long ns the combined in-

HOPCEPonoes s

HhabRdnaaneen s basnias sk vaarben casans wrabe ol ORCOPITI N,
oo passing throngh the prese, the weiter lias learned
.]IH"!"F‘!I Hooker, that he identiies A, ro with Blome's Java L e loliis,

1 As this papor has be
from 5

="

A
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138, Pornos zcaxprxs Linn,  Nareondam (112}, on trees; common,
Tudia, Indo-China, Malaya.

x1v. CYPERACEE. xsxv.
134, Cregres pexxarrs Lamk, Noeondam (113 ) ; Barren Island (G0).

P Africa, India, Indo-China, Malaya.
135, Frupeistenes menyiid Vahl,  Boaveen Island (G1).

Ameviea ; Afviea ; India, Indo-China, Malaya 3 Austealin ; China,
136, Fiupristwis FErevarses Vahl, Narcondam ( 114), rocks on coast ;
Barren Island (G2), tussocks outside inner cone, nlso inside crater.

India, Tudoe-China, Malaya.

sy, GRAMINEAR. xxxv.
137. Orusuesvs Boevasyt Room. & Schult.  Bareen Island (G3).
India, Indo-China, Malaya ; China, Japan,
138, Tursavornexa acavivena Nees, Navecondam (115) consts.
India, Indo-China : Malayn.
139. Poooxarnenry sacenacotnety Beanv. Barven Island (6-4); common,
Indin, Indo-China, Malaya ; Ching,

. This epecies is very abondant on the recky glopes forming the ivner side of the
outer cone: it ia one of the plante ¢ollected by the Depatation of 18066 ; it was also
collecied in 1846 by KamphGvener, botanist on the Danish Frignte * Galatea," whoso
visit is commemornted by the name * Galatea * having been marked on the loree block
on the croter,  Kamphivener's specimens are in the Herbarinm at Copenhagon,
140, Ipemeaoy murroes Retz.  Barren Island (65) ; common.

India, Indo-China, Malaya ; Aunstralia ; Western Polynesin.
Usually n coast specics, this hiere extends inland and fills the valley between the
cones, covering all the bottom of this excopt the lava streams.
—. LYCOPODINE/M. =xx3vrL
141. Trcoropicy cEnxuod Linn. Barren Island, (GG), interior of crater,
Cosmopolitan in the tropics.
142, PaioroMm TRIQUETEUM Sw.  Darven Island (67 ), interionof erater.
Cosmopolitan in the tropics.
-
xuyvin.. FILICES: xxxvir.
143, Davirnia soripa Bw, Narvcondam (116), on trees in beach-forest,
Andamans, Malayn, Polynesia ; Australia,
144, Daviriis spErusce Bak, Noreondam (1L7), common.
Africa; India, Indo-China, Malaya; Austealing Polynesia,
Lis,  Apastoy resviates Borm.  Baveen Island (G8), commaon,

. Cosmopolitun in the tropies.

146, Triciomaxes pyxioreruy Linn, Navcondam, (115), at 2330 fect.

Cosmopolitan in the tropics.
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147, Creieaxrues rexvronia 8w, Baveen Island (6%), dwarf speci- -
mens, plentiful within the erater.
India, Indo-Chiua, Malaxa ; Australin; Polynesia ; China,
145, Oxvemies svwatom Eaulf, Barren Izland (70), oecasional.
Himalayns, Indo-China, Malaya ; China.
140, TrERLE LOXGIFOLIA Livn. DBarren Island {(71), a few plants,
Cosmopolitan in tropical and sub-tropieal countries.
150. Premis pravrita Linn,  Barven Island (72), occasional.
l:ll.-_-;[]ul['l-.'!-t'iﬂll! in the tropies. "
161. Asrresivn Nwvs Linn.  Nareondam (119), on trees, rather
COmimon.
Mascarene Islands ; Tndin, Indo-China, Malayn: Polynesia.
152, AspLexius ParcatoM Lomk., ver. vRoPrnyrnom Bak, Narvcondom
(1203, very common on stony hill-sides ; Bavren Island (73).
Africa; India, Indo-China, Malaya ; Anstrealin; Polynesia,
153, Neroropios TERMIEANS J. Sm, Noreondam (121), common.
Iudia, Inde-China, Malaya ; Australin; Polynesia ; China,
154, Nernroneris Tovenosa Presl.  Baveen Island (7).
Cozmopolitan in the tropies.
155, Povveopioy 1ewoioes Lamk. Naveondam (122), nt 1800 feet.
Afrien, India, Indo-China, Malaya ; Australin ; Polynesia.
156. Porrropiou ADNAsCENS Sw. Narcondam (1238); Barren Island (73).
Africa, India, Indo-Chinn, Malaya; Polynesia,
157. Poryeopivs QUERCIFOLION Linn. Narvcondam (124); Barren Is-
lund (76).
Iudin, Indo-China, Malaya ; Australia.
158, AcrosTicunoy areexpiccratoes Willd., rar. zetoss Bak. Narcon-
dom 1235 ), common,
Indin, Indo-China, Malaya,
159, Acwosticnoy cosTaAToM Wall, var. vErmicers. Narcondam (126) ;
exactly = Wallich's Meniscium delfigerum,
E. Himulayna ; Indo-China, Malaya,
160, Acrosticnuym AURETM Linn. Narcondam (127); and Barren Is-
land (77) ; common on rocks on the coast.
Cosmopolitan in the tropies in salt marshes,
161, Aceosticnoy sca¥pExs J. Sm.  Barren Island (78), near sea.
India, Indo-China, Malaya ; Australin ; Polynesia.

v MUSCL, xxxvin.
162, Neckera nuornosa Mitt.* Narvcondam (128}, at 2330 feet,
Ceylon.

* Examined, and kindly named for the writer by Dr. Brotherus, Helsingfors.
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163. Bryva coroxatom Schwegr. Narcondam (128); Darren Tsland
(78). Cosmopolitan in the tropies,
xuix. LICHENES. xxxix.
164, Corcema NGrescexs Achar. Naveondam (1320), ralher common
Barren Island (80), plentiful.

Cosmopolitan, .
= L.. FUNGL* xt.
\ 165, Porvrorvs avsTRALIS Fries. Narcondam ( 131) ; Barren Island (81).
Cosmopolitan in the tropics.
3 166. Poryrores xaxtoorcs Fries. Naveondam (132),

Cosmopolitan in the tropies.

167, Lmxzires rearyruvinrs Cooke, Grevillea xiin. 1. Norcondam (132),
Malay Peninsunla,

168.° DevapLes GRIERCINA Fries. Navecondam (134) ; Barren Island (82).
Cozmopolitan.

169. Pexiormogs PAPYRINA Mont, Narvcondam (135 ) ; Barren Island {83).
Cosmopolitan in the tropies,

170. Hiexeoua roLvrricHEA Mont. Narvcondam (136 ); Barren Island (84).
Cozmopolitan in the tropies.

171, Taenernoris 1XCRUSTANS Pers. Narcondam (137) ; Barren Island

{89 ).
Cosmopolitan.

172, Ruyrtisma, sp. Narcondam (138) ; Barven Island (86); on leaves

of Fices brevicuspis.

Andamans,
ALGAE, xun
: 178. Catormeix poLvisaTa Ap. Barren Izland (87): on stones in
the hot spring on the beach at Landing-place Cove.
Cosmopolitan.
174. Carornrix tasmaxica Kg. DBarren Islond (88); on rocks in bed
| of torrent on inside of onter cone to the south of the lava. -

Indo-China, Malaya ; Aunstralia,

§8% Nature axp Oriciy oF THE FrLomra.

§ - The list includes 174 specics, of which 138 occcur in Narcondam
r and 88 in Barren Island ; 86, or 625°/, of the Narcondam plants are
.absent from Barren Island, while 36, or 417/, of the Barrven Tsland

[ - species do pot occur in Narcondam ; only 52 species—making 3757/, of

* Examined, and kindly named for the writer by Mr. G, Massed,
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the Navcondam, 58%/, of the Barren Tsland fHovn—are common to the
two islands. OF the genera, 111 ocenr in Nareondam and 75 in Barren
Island, but only 48,—4517/; of the Narcondam ones, 645/, of those in
Barveu Islaud—ure found in both places. Eleven natural orders present
in Narvcondam are unvepresented in Barren Island; five present in
Barren 1-4]il=1{] are not fonnd in Narcondam.

As vepards Cryplogams, the two floras seem very similar, each
having the same total nomber; the natueal ovders, lhowever, indicate
greater diversity of elinracter among Barren Island tha®amone Nareon-
dam Cryptogains. There are two Lycopodines, and two Afge, not Te-
presented in Navcondam ; on the other hand, in Naveondam, at the top
of the hill ave o Teichomanes and a Nechera, absent from Barren Island.
Of the thirteen ferns on Narcondam and 12 on Barren Island, 5 only arve
eommon to the two places ; the Narcondam ferns helong to 6 genera, the
Barren Island ones represent 8 genera. In Navcondam, one of the
features of the vegetation is the présence of large beds of ferns; in
Barren Island, ferns are scavee.

All the Cryptogams are hevbaceons, and may all have their presence
credited to 'n'[ll[]-ﬂgcui.:}': HAerostichnem awrenwmn, however, in both islands,
nnd derostichum seandens in Barren Igland, grow only near the sea ; hoth
are denizens of mud-flats in the Sunderbuns, the Andamans and through-
out Malaya and possibly therefore ave sea-introduced.

Of the 46 natural orders of Phanerogams in Narcondam, 23 ard re-
presented by one species, 12 by two species, 3 by threee species, and 3
by four species each; the ouly orders represented by more than four
species, are Composite and Convolvnlaces, cach G sp. ; Buphorbiacew, 10
8p.; Leguminose, 12 sp, and Uiricacece, 13 sp.  In the 35 natnral orders
in Barren Island wo find that 21 are represented by one species, § by
two species, and 2 by three species; the only orders represented by
more than three species ave Leguminose, Rubiacem and Iuphorbiacea,
9 sp. each, and Urticecew, T sp. Urtieacer is thus in both islands tho
leading natural order ; this hegemony is due to the facilities that froits
of the order offer for introduction by frogivorons birds.

Of the 115 Narcondam LPlanerogams, 33 ave trees, 31 are shrubs,
37 are climbing species—woody elimbers 16, herbaceous climbers 21 :
only 5 climbers being armed—and 14 are herbs.  Of the 65 Barren
Island species, 15 ave trees, 17 are shrbs, 16 are climbers—woody G,
herbaceons 10; only 3 armed—and 17 are herbs. There are roughly
gpeaking twice as many trees, shrubs and climbers in Nareondam as
in Barren Island ; the nnmber of herbaccons species in the latter island
is. however, slightly in cxcess of the number in the former. Of the
herbaceous Phansrogams seven species ave common to both islands; all
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are plants that may bhave been introdueed by the sea.  OF inland
hevbaecous species which may have been introduced by froit-ealing or
marsh birvds, o by the wind, theslands do not have one in common.

In Narcondam there arve four Cemposite most prabably introdoced
by wind ; a grass, Pheyanoliena, may coneeivably have been introduced in
the same way. The two remaining herbs ave the Adwarphophallus which,
even if in this island it has developed into o distinet form, must have
originally been introduced by some frait-eating bivd, and the Pollis,
which most probably has been intraduced hy the same ageney.

In Barren Island, the wind-introduced speeies are two orchids and
onp rreazs, Pogonatherim ; Teehemene mudicnn has I!mh.’uhl}' been intro-
duced by the sea. The others have been infroduced by bivds; Physalis
and Mifreola probalily by froit-eating bivds; Oldenlandia, Vandellia and
Oplismenus by birds to whose feet or feathers seeds have clung. Except
Pogonatherwm, Lschomum and Mitreols, the Barren Island herbs are
BONrCo.

The pancity of armed climbers in both islands is striking. The
propovtion of elimbers to erect apecies is considerably higher in Narcou-
dam, where they form one-third of the whole Phanerogamic flora, than
in Barren Island, where they form only one-fourih, and partly in con-
soquence of this, the jungle in Barven Island is opencr than in Nar-
condam, Of the thirty-zeven climbers in Naveondam, twelve have
undonbtedly been introduced by fruit-cating bivds, while one has most
probably Leen introduced by its fruits having stuck to the feathers of
gome bird : fonrteen have been introdoced by the sea; six by winds.
Of the remaining four species, which are move doubtful, two may be
safely assumed to be here sea-introduced species also; one may be put
down to the agency of binds, and only one species, the Diescorea, is
guite doubtful ; perhaps the sea is on the whole the most likely agency.

Similarly, of the sixteen climbers on Barren Island, five ave clearly
species introduced by froit-cating birds; to these a sixth probably
glhonld be added. Four are specics certainly sea-introduced ; to theso
another should probably, and two more should perhaps be added; of
wind-introdoced species there are three. =

Very few of these species are common to both islands, only nine,
or abont half the Bawen Island and one-fourth of the Nurcondam
climbers being so; of these four are again sea-shore species, and the
Dhivscoren found in both islands may be a fifth of the sea-introdueed
class. Two, the Hiyas, are wind-introdnetions ; one, Capparis sspiaria, is
certainly ; another, the Abrus, is probably, a bird-introduced species.

Of the thirty-one Narcondam shrabs, one (Musa) has been intro-
duced by man; on the other hand not a single shrob owes its presence
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to the agency of wind. As many as seventeen are unequivocally bivd-
introduced species ; and ten arve unequivoeally sea-introduced species;
the remaining three, which are all capsular-froited Fuphorbiaces
{ Actephilu, Macavanga and Mallotus), though not nnequivocally sea-in-
troduced, are in all probability species of this class,

OF the seventeen Barven Island shrabs, seven ave undoubtedly bivd-
introduced species ; nine ave sea-introdnced species ; one species, Dodonwa,
is, thongh somewhat equivecally, to be looked upon as wind-introduced.

There is much greater conformity between the floves as regards this
elasz; thirteen of the Bavren Island shrubs cccur also in Narcondam,
only four being pecaliar; all but one of the sea-shorve, and all but two
of the bird-introduced shrubs in Barren Island occur in Narcondam also.

The trees in the two islands have last to be considered. OF the
thirty-three in Narcondam twenty-one, or more than three-lifths, have
been introduced by birds; two from their fruits having been attached
to the fect or feathers, the others, by frnit-eating bivds: ten may have
been sea-introduced : for seven this mode of introdoction is nndonbied,
as regarids Cargota it is rather equivocal, and the Coco-nub may have
been deliberately introduced ; two species are wind-introduced.

OF the fifteen Barren Island trees, nine ave bivd-introduced species ;
five are sea-introdoced ; one has been introduced by wind,

Here ngain great conformity between the foras is observable ; of
the fifteen Barven Island trees, ten ocenr in Narcondam : these include
all the bird-introduced onea except four, and all but one of the sca-intro-
duced species ; one wind-introduced species is common to the two islands.

Among herbaceous species, wheve the equality of nombers promised
most agreement, there is therefore greater diversity between the fwo
floras than among the others,

OF the 75 species of Phanerogams peculine to Narcondam, 22 have
been introduced by the sen, 42 by Lirds, and 10 by winds; one species
{ Musa) has been introduced by man, OF the 25 species pecaliar to
Barren Island, on the other hand 5 have been introduced by the sea, 15
by hirds, 5 by winds, Of the 40 Phanevogims common to the two
islands: 24 are sea-introduced, 13 arvo bird-introdneed, 3 wind-introdnced,
In the common element of the two floras, the sea-introduced species
form the dominant class, being nearly donble the bivd-introduced species
anil six times as numerous as the wind-introduced ones, In the special
elements, on the other hand, the bivd-introduced species form in both
instanees the dominant elassg; in Narcondam they arve nearly twice as
nimerons 05 the gen-introdueed and four times as numerous os the wind-
introdused specics ; in Barren Island, they are three times s uumerous
us ellher of these kinds.
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lﬁ'!."a'i'flf?h‘f'.aj* a Flora 1-__!‘ e ]fua'::if.'z n Pontustla.— H!,l’ G EQORGE K'Iﬁli,_ H H,
LL. D, F.R.S, C.LE., Superintendent of the Royal Dotanic Qurden,
Calentta.

[Bead June 7111].
No. 5. .
Orper XVI. DIPTEROCARPEL.

Resinons trees, ravely climbing shvubs.  Leaves alternate, simple,
quite entive, rarely sinnate-crenate, penni-nerved, the main nerves
bold; stipules usually small and inconspicuons, sometimes larger
and persistent, or [ugitive, leaving an annular scar, (absent in
Aucistrocladus). Flowers in few- or many-flowered, axillary and terminal
racemes ov panicles. [racts usually minute or 0, ravely larger and
persistent.  Sepals free, or cohering into a tube surrounding but free
from, or more or less adnate to, the base of the ovary and fruit. Pelals
contorted, connate at the base, or free. Stamens oo, 15, 10 or 5, hypogy-
nous or sub-perigynons, free, connate, or adnate to the petals ; filaments
ghort, *often dilated at the base; anthers 2Z-eelled, the onter valves
sometimes laroer, connective often aristate or with an obiuse append-
age, Ovary slightly immersed in the torus, usnally 3- ravely 2. or
1-celled ; style subulate or fleshy, entire or with 3 minute stigmatic
lobes; ovules anatropous, 2 in each cell, pendulous or laterally aflixed
(solitary and evect in Ancistrocladus). Fruil usually nut.like, its peri-
carp leathery or woody, 1- ravely 2-seeded, surrounded by the varionsly
accrescent calyx of which two or more sepals or lobes ave nsually developed
into lingar wings.,  Seed exalbuminons (albumen fleshy and ruminate in
Anecistroclndus) ; cotyledons fleshy, equal or unequal, straight or more
or less plaited and erompled, sometimes lobed ; radicle divectod towards
the hilum, usually inclnded between the cotyledons.—Disriir,. Confined
(exeept a few Tropieal African gpecies) to Tropical Eastern Asia
genera about 18, species about 230.

Seot. I. FEu-Drerenocanee®. Oraries 3-celled, each cell Zfoyuled :
stigmas united, more or less 3-lobed : sceds nsually exalbuminons
the outer segments of the {roiting ealyx nsually enlarged : trees
or erect shrubs, mostly stipolate.

Fruiting calyx with 2 or more of ils segments
or sepals produced into long membranous,
roticulate, nerved wings much longer than
the fruit; peri®rp leathery, (woody in some
sp. of Sharea).

Joo. 12

T o e
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Fraiting ealyx with o distinet tube,

Calyx-tube quite [ree from the
Frnit :

Calyx-tube adherent to the frait

Bepals united ab the base only, the short

« calyx-tube cither quite free from the
frunit or slichily adhevent to if, the
ealys-segments or sepals valvate ov
nearly so.

Stamens with a single, long apieal,
appendage from the connective

Stamens with 4 apieal append-
ages from the anthers and 1
from the connective

Sepals free, imbriente.

The three outer sepals always,
and one or both of the inner
two oceasionally, winged in the
fruit; autlers with a short
apical appendage from the con-
nective o

The two outer ‘sepals winged in
the fruit, the three inner nob
longer than the fruit aud elose-
ly embracing it: stamens with
& terminal appendagoe from the
connective longer than  the
anther o

Sepals of fruiting-calyx all enlarged but not
cxeeeding, or ouly slightly excceding, the
fruit ; pericarp leathery or woody,

Fruiting ealyx embracing the fruit bat
not adherent to it.

Bepals of fl'u[ling calyx hlightlgr'
thickened.

Sepals of fruiting-calyx ob-
long, nearly cqual, usaully
shorter than the fruit, re-
flexed or ereet

Sepals  of fraiting-calyx
rotund, uneguoal {the inmel®
two smaller), rellexed

[No. 2

L&

1 Dipterocarpus.

2 _I.rr'._u-i.-.!'r L

3 TFafica.

4 Pentacme.

5 Shovea.

6 Hopi.

T Relivodondron.

8 -I-EC!'.:_J.I'L'!'H,
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Sepals of fraiting ealyx much
thickened and woody ot the
hase.

Calyx forming a enp at the
base of the frait, bat nob
adhering to it: pericarp

woody . 9 Balinocarpus.
Calyx adherent to the fruit: pericarp
thsckly leathery i oo 10 Paclynocarpus.

Seet, 11, Axciteocrapezs.  Ovary 1-celled with
a single ovule; stigmas 3, distineb: BSeeds
with copions ruminate albnmen. Hxstipulate
climbers, ... G woo 11 Ancistroclodus.

1, Dhrrenccareys, Gorin. £

Lofty trees, stellately pubescent or more or less elothed with
faszcicled hairs. feares corinceons, entive or sinuate-crenate; lnteral nerves
connected by marginal loops and transverse veticulations ; stipules large,
valvate, enclosing the terminal bud, finally cadncous and leaving an
annular sear.  Flowers lavge, white or veddish.  Calye-tube free.  Pelals
usually pubescent externally, especially on the onter margin. Stamens
oo ; anthers linear, cquivalved, acaminate. Ceary 3-celled ; style Gliform ;
ovules 2 in each cell.  Frudt nut-like, l-seeded, enclosed in the ncores-
cent calyx-tube, free; acerescent calyx-lobes 2, ercet. Seed adnate to
the base of the pericarp; cotyledons large, thick, unequal; radicle
inconspicnons,—Distrie. Tropical E. Asia; species about G0, .
1{[1“_- Fruit :tl1hl‘|_l|_'i_'lil|:'l| 0o L'Ili]liiﬂ'il.la11 neither Ill'l.l':flﬂll nonr 'I-"-'I.ZI'I:-:_“‘E{].

Young branches, petioles, under surfaces of the midribs, and
nerves of ihe leaves covered with coarvse stiff fascienlate
haivs.

Fruoit glabrouns ... (e v 1o Dl oerindtus,

. stellate-pubescent .. e 2. D Beortechinii.
Young branches deciduously pubeseent. .
Leaves with 12 or more paivs of nerves,
Leaves oblong-clliptie, their nnder sur-
faces spavsely stellate-pubescent ... 3. D, Skinueri,
Leaves clliptic or ovate-clliptic; their
under surfaces pubernlons or guite ;
oo 4 D furbinetus,

*

glabrous san
Leaves with 8 to 10 pairs of nerves,
All parts guite glabrous ... e e Lb Kerrit,
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Ripe fruit with 5 angolor tuberositics on its
li'l'l!'l{'i' !".ll."l'il'l'll
Ripe fenit S-angled :

veo G D, cornntus.

Calyx-tube glabrous; leaves 25 to 323 in.

long we 1o D, fagincis,
.Ex-.tllhv densely gtollate-tomentose
leaves G to B in. long o 80 D, oblongifolins.
Ripe frait with its 5 angles produced into wings :
Leaves glabrous : o

Young lranches at fvst seovly-puberulons,
ultimately quite glabrons : buds oveid,
minntely pale canescent wo D0 D grandifforns.

Young branches as in the last, but with
conspicnons awny-tomentose, oblique
annuli; buds eylindrie, Lioary-canes.
cent o 10, D, Kunstlers,

Youne branches minutely tawny-pubes-
cent, not annulated and never gla-
brous ; buds oveid, densely seviceous 11, D, G riffit T,

Leaves minutely stellate-pubeseent on the
lower surfnee :

Flowers about 1 in. long: leaves with
rounded or sub-cordate bases : young
branches very stout, with ovoid buds
the acerescent lobes of the ealyx
1:5 in. broad we 120 0 dricamis,

Flowers 1'5 in. long ; leaves with ronnded
or cnneate, not snb-cordate, bases;
yonng branches moderately stont with
eylindrie buds : acerescent calyx-lobes
*7T to '8 in, looad o 180 DL alatus.

1. Dirrerocarrvs crrsitos, Dyer in Fook. 61, FL By Tnd. I 2006,
A tree 90 to 150 feet high : young branches, petioles, under surfuce of
midrib sand nerves, pedicels and outer suface of bracts of inflor
clothed with stiff yvellowish-brown fascicled hairs,

CHEENCE
Leaves vory coria-
ceons, ovate or more usaally obovate, ncute, the base rounded or sub-
acute ; the edge entive, fringed with fasecicled hnivs, reenvved (ot least
when dry ) ; both snrfaces sparsely hispid when young, rlabreseent when
old; main werves 12 to 18 pairs, spreading, rather straight, very
;l!mnm{ nt on the lower, depressed on the upper, snrface ; LL,,..[i, 2 to
5 in., breadth 1-75 fo 275 in., poticle 1| to 1-25

20 in. Racemes about G-
flowered. Flowers uearly 2 in, long, Calyr glaucous, plabrous, Pelals
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puberulous. linear, blunt. Staaens 15, Fradl (immature) ellipsoid, wing-
fess, glancons, smooth ; the enlarged ealyx-lobes lineme-oblong, blunt, 5-
nerved, inconspicuonsly relienlate, shining, 5 in. long and 6 to 8 in.
broad. Dyer inJonen, Bot. 1574, p. 103, D) hiirtus, YVesque, Comples-
Rendus, 1874, 78, p. 627; Journ. Bot. 1874 p. 1515 Dyer 1. o, 154,

Malacen : Maingay (KKew Distrib.) No. 196,

Perak; Scortechini, No. 19855, Disrrie. Borneo : (fide IJTLH J» Beceari,
77, 1883.

Burel { Amm. Jard. Bot. Buitenzorg, Vol. G, p 196) reduees this to
D. Tamparan, Korth, Korthals however describes the feait of that
gpecies as having acercseont calyx-lobes 13 inehes long by 3 broad.

2. Dirrerocarres Scouvreenixi, King, n. sp. A large trec: yonng
Lranches rather stout, densely clothed, (as are the short eylindrie buds,
the petioles and racemes) with large tufts of coarse, brownish, shining
hairs., Leaves corinceons, elliptic-ovate, or sometimes elliptie-sub-ovate,
sab-gntire, abruptly amd shortly aenminate, slightly narrowed to the
ronmded base; upper sarface glabrous o glabrvescent, the nerves sparse-
Iy stellate-pubescent, the midrib tomentose; under surface sparsely
stcllate-pubescent, the nerves (and cspecially the midrvib) with long
gilky hairs intermixed : main nerves 16 to 18 pairs, straight, oblique,
very prominent beneath : length 6 to 75 in., breadth 3 bo 35 in, peticle
1 to 1'2in.- Racemes fow-Howered, -short. Frudt (7 immature) oveid,
contracted under the mouth, glancouns, stellate-pubescent, *75 in, long
and ‘5 in. in diam: aecrescent ealyx-lobea linear-oblong, reiiculate,
slightly narrowed in the lower half, the apex obtuse, obscurely -
nerved (the middle nerve bold, the two lateral faint ), 4 to 5 in. long and
‘8 io 1 in. broad.

Perak : Scortechini, No. 1813,

This is closely allied to I erdnifus, Dyer, to which Scovlechini
doubtfully referred it. It differs from D. eriuitus in its larger leaves
and stellate-pubescent frnit.  Ti has also a dilferent time of flowering
for, as Scortechini remarks in his ficld notes, this is in immatore fruit
in the beginning of Marveh, while I erindtus does not come into Hower
until the end of April. "

3. DirreErocAnPUS SEINNERL, King, n. sp: A tall tree; young
branches thin, decidoously tawny-pubescent. Drds cylindrie, navrow,
golden-sericeous. Leaves oblong-elliptie, narvowed in the upper half or
third to the acute or shortly acominate apex, shightly narrowed to the
rounded base, upper sorface glabrous or sparsely adpressed-pubescent,
the midrib tomentose, the lower sparsely stellate-pubescent, the mideil
and 16 to 19 pairs of straight oblique nerves adpressed-sericeous ;
nerves prominent on the lower, faint on the upper, surface when dry ;
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length 5 to 8 in., breadth 2:25 to 3 in.; peotiole °7 to "0 in., tomentose,
Racemes simple, short, 2- or 3-flowered, pubescent.  Flowers 205 in, long.
Calyr with norvowly enmpanulate tobe, covered ontside with minnte,
pale, stellate tomentnm,  Pelals linear-oblong, blunt, more or less pubes-
cent outside.  Feudd (Fimmalure) globalav-oveid, glnbrons, 03 in. in
diam. : seerescent ecalyx-lobes glabeons, veticnlate, linear, blunt, con-
tracted at the very base, nearly & in. long and abont 75 in. broad.

Penang; at the back of West Hill, at an elevation of 1,000 feet.
Curtiz No. 1403, .

A very distinet species known only by My Cuortis' seanty speci-
meng. 1 hove named it in honour of Mre. Skiover, Resident Councellor
of Penang,

d,  Diurrerocanrvs tunni¥arcs, Goertn. £ Froeb. TIL 51, t. 188.
A tree 80 to 100 feet high : young shoots rather slender, at fivst minnte-
Iy velvety, pale groy, afterwards glabrous: buds eylindrie, softly pala
pubescent  Leaves thinly coriaceous, clliptic or ovate-elliptie, ncute
or shortly ncuminate, the base rounded or sab-comlate, the edges
slightly unduolate, sometimes sub-evenate; both surlaces glabrous, or
the lower pubernlons especially on the mideil and nerves : main nerves
12 to 18 pairvs, slraight, oblique, prominent on the lower surfaee;
length 45 to 11 in., breadeh 25 to 525 in. } pefiole 1 to 1°5 in., glabrons
or pubescent: stipules tnwny-velvety in the lower part buf pubesecent {o-
wards the apex, Ttecemes 3- to S-lowered, Flowers 125 to 1'5 in. long,
Clalye-tube cbeonie, glabrous, smooth, not winged, Pefuls linear-oblong,
obinse, more or less canescent.  Frendf ellipsoid-ovoid, tapering to each end
when young : globular when ripe and 75 in. in dinm., with neither
wings nor ridges ; the two acerescent calyx-lobes glabrous, conspicuonsly
retienlate, obsenrely J-nerved, oblong-lanceolate, obtuse, 4 to #35 in,
long and 123 in, broad ; the three small lobes of the calyx deltaid, very
short. Roxb. Hort, Beng. 42; I'l. Ind. IL. 6)2; Covom, Plants I11.
10 t. 213. Ham. in Mem. Wern, Soe, VI, 300 . Wall Cat. 952 A, DO,
Piod. XVI. 2, 607; W. and Avn., Prod, 85; Dyer in Heok. fil. L
Br. Ind. I, 205: Journ. Bot. 1874, p. 102 t. 143, fiz, 13: Kurz. For. FL,
Burm, I* 114. I}, laecds, Ham. 1. . 209.: A. DC. 1. c. 607, W.and A,
Prod. 85: Kz, 1. e 1l PO, iudicus, Bedd, Forest, Hu[h 18645,
17 cnm tab.; Flora Sylvat, t. 94,

Aszsam, Cachar, Chittagong, Barmah, 8. India.

Ve, andamanicn : enlarged ealyx-lobes linenr-oblong, not oblancoo-
late, 74 in, broad ; leaves broadly ovate, sub-cuneate ab the base,

South Andamnan ; ecommon.

Following [1}';-7',[ have incloded undor this the |-'||L1LL nomed T,
faceis by Buchanan Humilton in the Memeirs of the Wernerian Society,
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¥ Vol VI, p, 200, Hamilton distinguishes Lis species £ laewis by ita

Hattened branchlets, aud peefectly glabrons leaves and petioles, while

D, tuberesdatis Gaerin, has terete branches and pubescent leaves and

petioles,  The former (ealled Dulic Garjon, by the natives of Chitia-

gong) yields, be says, no wood-oil; while the latter (called Telin

{a 'r:.l-!]'il:l' dogs.  The materinls before me do wol ennlle meto differen-

) tinte the two as species.  Morcover, specimens sent to me by Dr. B,
Thurston, Reporter on Eeonomie Produets to the Government of India,
(and which ha® been collected by the Forest Olficer of Chitingong
under the vernacular names Dolia and Telin Garjan) appear exactly

- aliko., Careful investigation i the ficld Ty however prove that there
15 some better basis for Hamilton's view than the trifling differences
which he has noted in the outline of the Leanchlets and the pubesience
of the leaves. I awm not ab all satisfed that the SBouthern Tndian tree
named DL dudicns by Beddome is vightly reduced heve.  Belter Herba-
rvium specimens than any which I have seen, and investizntion in the
field, are 1 think required fo settle this point also.

J. Diererocanrrs Keenir, King, n, sp. A tall free; all parts,
except the petals, glabrous; young branches thin, slightly flattened
at the tips, not annular. T Is narrow, eylindric, Leaves corinccons, ovate-
elliptic, acute or very shortly and bloutly asuminate, the edees nndulate,
the baze cuncate; main nerves 8 to 11 pairvs, oblique, straight, Lold and
shining on the lower surface; length 3 to 4 in., breadth 2 to 25 in.,
petiole -0 to 1'1 in. Pawicles short, spreading, few-flowered. Flowers
1-51n. ]nuj__-_'. Clalya-faube ;__-‘i:mm‘rnﬁ, Pelals |'Lru_':11'-c||:_'|i|]ng. obinse, morn
or less [-lthu.l,;n;_'r::lr or fomentose towards their middle externally, Fruil
turbinate, smooth, 1 to 113 in. in diam, ; accreseent ealyx-lobes linear-
oblong, blunt, reticulate, 3-nerved, 45 to 5 in. long, and 1-25 to 15 in.
broad : minor lobes very short, ]m‘n:!, romniled,

Malacen ; Maingar ( Kew Distrib. ) No. 199, Grifith 727, Derry 1032,
Pangkore ; on Gunong Yongeal, Curtis No. 1561,

Mr. Curtis describes this ns a very large tree yielding an oil. Ti
resembles 0. oz, Bl., but has much smaller leaves.

I have named this .‘-']‘J!,"Ci{'.‘i in honour of Dr. Kerr, an ﬂt!ﬂuminﬁli{:
Botanist much mmterested 1o the l[ul:lj'nti Floa, G]DE{']:,’ allied to ihis,
and perhaps identical with it, is the teee vepresented by Mr. Curiis’
specimen (Waterfall, Penang) No. 1653, The young wood of ile

e latter is however paler than that of D, Kerrii from Pangkore and
Malaeca, and the leaves are pubernlous, not glabrons, beneath. T have
gecn no Howers of it.

Er G. INPERGCARPDS CORNUTUE, D\[‘t' in Hook. 1. FL. Br. Tnd, T, 294,
A tree 50 1o TU feet high: young branches stont, compressed, minutely
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riufons-tomentose with o few seaiterod longor haivs,  Teares largre,
corinecons, oblong, blunt at eacl end, the edges vmdalate or obscurcly
sinnate-crenato : upper surface glabrons, the mideib and nerves palo
when dey : under sarfoce densely covered with minnte, pale, stellate
tomentun : main nerves 16 to 20 paivs, prominent, spreading, straight,
the transvepse veing rather distinet : length 9 to 14 in., leeadth 5 to 8
in., ]:Etiuh*. 2 to 3 in, ; stipules rufons-sericeons, the haiva fascieled,
Ragemes 7- ov B-Nowered,  Flowers 1'7T5 in. long, Calye-tube S-winged,
cangseent, the short lobes very obiuse,  Petals oblong of sub-spathulate,
stellate-cancseent.  Frudt nbout 1 in. long, sub-rlobular, with 5 (hick
short wings in its upper hall; enlarged ealyx-lobes linear, obtuse, 5 or
G in. long and 125 to 175 in, broad, shining, boldly 3-nevved, roticulate.
Dyer in Jonen, Bot. 1874, p. 103, t. 143, fie, 15, Parineriom dilleni-
Jolinm, B. Br. Wall, Cabe No., 7520, Petrocarya dillenifolia, Steud.
Nomencl. IT, 309,

Singapore: Wallich. Malacen: Maingay (Kew Distrib.) No. 197,
Penang : Cnrtis No. 1402, Perak : Wiy, No, 4160,

It was Sir Joseph Hooker who Brst pointed out that the Walli-
chian plant No. 7520, issued as Pariwarium, belongs really to this
specics.

7. Diprerocanros FAGINEUS, Vesque in Comptes-Rendus, tome 78,
p. G26: Journ. Bot, for 1874, p. 148, A tree 40 to 50 feet high ; youngo
branches slender, at first minutely pulverulent tawny-pubescent, ulti-
mately glabresent or glabvous aud davk-coloured, the buds eylindrie.
Leaves coringeous, ellipticovate to elliptic-lanceolate, acute, the edges
entire or sub-undulate-crenulate, the base cuncate, both snrfaces pubern-
lous especially on the midrily and nerves ; main nerves 10 to 13 pairs,
straight, oblique, prominent on the sub-glancous lower sorface ; length
25 to 325 in., brendth 13 to 175, DRaecemes slender, 1- to 4-fowered.
Flowers abont 125 in. long. Oalye-fnbe ecnmpanulate, nob constricted
ot the mouth, s-angled. Ripe frudt ellipsoid, tapering move ot the base
than at the apex, S-angled, glancons, 1 in, long: acerescent calyx-lobes

linear-oblong, obtuse, contracted at the base, 3-nerved, 25 to 8 in,

long and about ‘75 in. broad. D, prismaticus, Dyer Journ, Bot. 1874,
pr- 104, 152, 6 144 Gp. 17, Diplerocarpis, sp. Hook. fil. in Linn. Trans,
X XTI, 161,

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

I faginens, Yesque, has heen collected hitherto only in Borneo
{Beceari No. 3008 and Motley No. 143,) and the leaves ave deseribed
by Dyer as being papyraccons in texture and having nbout 8 pairs of
lateral nerves. The leaves of the Perak tree which I now vefer to this
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species, are corinecous and have 10 to 13 pairs of nerves, The Perak plant
may therefore belong to o distinet, but closely allied, species.  Curtis’
Penang specimens (No. 1401) are quite glabrous inall parts except the
petals.

8. Dirrerocarrus opto¥aironivs, Blume, Mus. Bot. Lmgd, Bat. 11,
36. A tall tree: young branches glabrous, davk-coloure, spavsely
lenticellate ; buds cylindric. Leaves corinceous, oblong or elliptic-
oblong, shortly and blantly acnminate, the edges sub-unduolate, the
basze cuneate : biih ::11L'r:1$:l'.-'. shining, gl:lhl'ﬁlls, the midrib and 13 to 16
pairs of straight bold werves with a few stellate haivs along their
gidea: length G to 8 in., breadth 2 to 275 in, petiole "8 to I'l in.
Racemes slightly supra-axillarvy, densely tawny-tomentose, bifureating,
each branch with 3 io 5 flowers and several linear membranous decid-
uous bructs. Flowers about 2-5 in. long.  Calyx-tube Tusiform, slightly
contracted at the monih, 1 in. long, boldly S-angled, densely stellato
tawny-tomentose as are the 3 minor ealyx lobes; the 2 larger linear-
oblanceolate lobes sparsely stellate-pubescent, boldly L-nerved and with
4 2 phscure lateral nerves. Iiipe fruif unknown. Mig, FL Ind. Bat I,
?-—/ pt. 2, p. 498; A.DC. Prod. XXI. 2, 614; Dyer in Journ. Bot. 1874, 105.

D. stenopterus, Vesque, Comptes-Rendus, tome 78, p. 625; Journ. Bot.
1874, p. 150,

Porak, Scortechini. Distrie. Borneo, Sumatra,

Except as regards inflorescence, the Perak specimens of this are
practically glabrons, In Bornean specimens, however, the young paris,
buds and petioles are fosco-tomentose. (Dyer 1. )

o, Dirrerocanrrs GraxpiFLorcs, Blanco, Fl. TFilipp. Ed. 2, 314,
A tree 80 to 120 feet high: young branches rather stont, sub-compreszed,
at first hoary-puberulous, but finally quite glabrons, nearly black when
dry ; leaf-buds shortly ovoid, minutely pale-canescent. Leaves COrIACeons,
ovate-elliptic, shortly acuminate ; the base broad, rounded or sub-truneate,
sub-cordate; the edges entire or obscurely undulate-crenate, both sure-
faces glabrons; main mnerves 14 to 16 pairs, spreading, rather straight,
prominent on the lower, obsolete on the upper, surface; length G to 8
in., breadth 3:5 to 5 in.; petiole 2 to 37in. long, glabrous. Raccmes
about d-Aowered,  Flowers articalated to the rachis, 2 in. long,  Calya-
tube S-winged [rom base to apex. Petals lincar-oblong. Fruit oblong, 25
in. long, wings stout, *5 in. or more in width; the 2 acerescent lobes of

¥~ the calyx oblong, obinse, glabrons, reticulate, J-merved, the mesial
nerve the longest and most distinet, 7to 9 in. long and 1°5 to 2 in. broad,
the smaller calyx lobes sub-ovhicular. A.DC. Prod. XVI., 2 p. 612;
5 Dyer in Journ. Bot. 1874, p. 106, t. 145, fig 19; Burck in Ann. dn
Jard. Bot. Buitenzorg, vol 6, 201, D, Blaweoi, BL, Mus. Lugd. Bat. 1L

- J.oomo 13
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85, D, Motleyanns, Hook. fil. in Trans, Lion, Soe. XXTIT 158, ADC,
in DE. Prod. XVL, pt 2, G11. I plerygocalye, Scholf, Obs. Phyt,
11, 35; Dyerin Hook. fL Pl Br. Ind. 1, 208, Mocanera grandifora,
Blanco, V1. Filipp, Bd, I, 451, dwisoplera? Turez. in Bull. Soe: Nat.
Mosze. 1858, 1, 233,

Malagea: Maingay (Kew Distrib.) No. 195, Penang : Curtis 424,
Perak: Scortechini 152 b Disrems. Banghka, Teysmanu, (?) Philip-
pines,

The late Father Scovtechini's field notes contfin il following
gecount of the flower: * The petals of this ave red mside in the middle,
but pale towards the marging; the stamens are numerous, 2-zerinte,
united in o ving by their enlarged bases, falling off together - staminades
many, short, adpressed to the ovary., Ovary pubescent, scaly towinds
the base. Frniting-calyx wreddish.” The species comes near IL
(feifiiilii: lmt is distinguished from it by the charvacters which I have
noted under that species.  Flowers of D, Geifithii ave, however, wanting
for comparison,

10, Durrerocareos KUNSTLERT, King, n.ep. A tree 80 to 120 feot
high ; young branches flattened, at first sparsely covered with minute
geurfy deciduous pubescence, ultimately glabrous, but always with
nbﬁrluc tawny-tomentose annuli,  Fuds n:u'l'mvh,' eylindrie, ]1:}:1.':'_}'-
canescent.  Leaves elliptic or sub-votund-elliptic, very shovtly acumi-
nate, the base rounded or sub.cuneate, the edges undulate or sub-
cresate, both surfaces glabrous: main nerves 16 to 18 pairs, oblique,
steaight, prominent on the lower suvface: lengih 75 to 11 in,, hreadth
4y B0 T in., ]N‘-Liﬂlﬂ I'5to @ in, Racemes 6 to 8 in. ]m:g,, often hifid, 4-
to G-flowered, glabrous. Flowers 25 to 3 in. long, glaucous, Calye-tube
pavrowly obeonie, -winged, glwncons. Pefals linear, obinse, glancous.
Feuit sub-globular, an inch or more long, with 5 wings abont 23 in,
wide : ncerescent ealyx-lobes oblong, obtuse, slightly narrowel towards
the hase, glabrous, reticalate, d-nerved, 6 or 7 in. long and about 125
in. brond. :

PPerak : King's Collector, Nos. 3638, 83798, 7508 and 7606,

Allied to . grandiflorhs ; but with larmer leaves, smaller frait
and different buds. Allied also to I, Grifithii but with smaller fruit
and different buds.  This species has loaves like D. frinervis BL and
D vetwsus Bl, but differs from these in having winged fruit : it also
resembles D Dyerd, Pierre, which, however, Las longer leaves with
hairy petioles and more narrowly winged frait,

L Dwrerocarevs Guieerrig, Mig, Ann, Mas. Lugd, Bat, T, 213,
.r\‘h'ea WK to 125 feet high: young branches stont, sub-comprossed,
winutely tawny-cavescent ; the leaf buds ovoid, densely coverod with
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I"."'.'””“i.-.!l-'lll'ﬂ'.'l"!'l .‘:'Ilillill_:' |'.:|il' T -l:-‘-"1'-.rl'i:|,|'|'|:-'|l:-i. IIIH:I'.I.E".' ovitoe, :II"~'Ir:I||_"."
slightly navrowed to the ronnded base, but sometimes the base truneate-
:Ill.' sub-cordaic. the npex aenbe o .a.1|u'.1'll'.: acominate, hoth suefnces

* labrons, the wpper shining:; main nerves 12 to 14 paivs, spreading,

straicht; slichily prominent on the lower surface: lengih 5 to 11 in
breadith 3 io 55 in, petiole 2:25 to 3:5in.  Racewmes J3- or d-flowered.
Floipers

u’!:-]IIIIL!.

1:5 in. long. Caelye ob-conie, sub-glalaons, S-winged.,  Frait
2-3 in. lomg, the wings extending [rom base fo apex; stout, '5

in. or more broad": acorescent lobes of ealyx oblong, obtuse, glabrous,

retienlate, boldly 3-nerved, & o ¥ in. long and about 1°75 in. Liroad.
A.DE, in DC. Prod. XVI, Pt 2, 611; Dyoerin Hoolk. fil. Tl. By, Ind.
I. 299 : Jomrn. Dot. 1874 107, Enrz TFor. Floea Durm. I, 116. D,
grandiforus Griff. Notul. IV, 515 (not of Blanco),

2. Andaman: Kure, King's Collector.

This elosily vesembles I graudifforns, Dlanco, but the two may
be rendily distingnished by their young brauches and leaf-buds. The
young branches of this species ave pale eanecsecent and ifs leaf-buds
broad and golden sericeouns; while the brauchlets of IN grandiforis
are quite glabrous and dark-coloured and the buds are narvow and pale
canescent.

12. DiprerocanpPts 1¥caxvs, Roxb. Hort: Denp. 42 Fl. Ind. I1.
614, A tall tree: young shoots terele, stout, densely Lut minutely
tawny-tomentose ; the buds shovt, ovoid, thick, with longer fomentnm
than the branchlets. Teaves coriaccous, broadly ovate, acute or sub-
acute, the hase rounded or sub-covdate, the edges undulate ; upper
surface glabrous, the midrib alone slightly pubescent: under surface
uniformly pale, shortly but solily stellate-pubescent, the midiib

- and mnerves tomentosé. main nerves 12 to 15 pairs, oblique,
straight, prominent en the lower surface; length & to 8 in., Teecadth
. 9:5 to 4'7o in.; petiole -8 to 1°25 in., pnbescent. Flowers about L in,

long, usually in racemes bul occasiomally in short 7. or B-flowered
Imﬁi:-lr::_ Culye-tube ob-conic, S-winged, minutely tomentose. Pefals
oblong, obtuse. Fruif sub-globose, abiont 1 inn, in dinm., 5-1\'|'||-.5::I [rom
base to apex ; the wings thin, from 23 to '3 in, broad ; the 2 acerescent
lobes of the ealyx narrowly obloug, obiuse, glabrous, much reticolate,
Anerved in the lower half, when mature 575 in. long and neavly 145
i, broad : the 3 niinor lobes sub-orhicular. Wight & Am. Prod. 54
A DO: Prod. X VI, 2, 611; |J}':-|' in Hook. Gl. FL Br. Ind. I, 2098 Jonrn.
Bot. 1874, p. 106

& Andaman: common. Distrig. Dorma

|Liu l):n't}.
The plant here deseribed under the name £ fncanns closely re-

, Kurz, Herl, No. 2109
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sembles D, aletnes, Roxb.; bot its fowers are shorter, the leaves are

more broadly ovate, aud have rounded or cordate, not enneate, bases,

while the pubeseence of the lower surface is paler and more uniform

aud the young branchlets and leaf-buds ave stowier, Moveover the -
accrescent lobes of the calyx are longer and nearly fwice as,
broad : the, s wings of the calyx-tube are also broadee. Roxburgh's
description of his species I. dncanus is very briefl ; he left no drawing
of 1t at Caleutta; and no authentic specimens of his own naming
appear to exist. It is therefore impossible to decide with absolute
eertointy what Roxburgh's I dwcanwus is.

At Kew My, Dyer accopts |
Kurz's Pegn specimen No, 2109 as belonging to it, and the specimens
recently bronght from the 5. Andaman by my collectors agree with
that number of Kore's.

13. Dirierocarrus suares, Roxbh. Hovt. Beng. 42 ; FL Ind. IT G14.
A tree B0 to 125 feet high : young branches tercte, rather stout, softly
and minutely pubescent; the buds narrow, rufons-sericcons,  Legves corin-
ceons, ovate-clliptic, the apex acute, the base cuneate, the edges undu-
late: upper surface glabrous except the minutely tomentose nerves and
mideib : lower sparsely and minutely stellate-pubescent, the 10 to 14
pairs of obligue rather straight prominent main nerves densely tomen-
tose ; length 5 to & in, Dreadth 275 to 435 in.; peticle 1 to 15 in,
puabescent :  etipules  seviceouns-pubescent, Panicles 6- or T-lowered.
Tlweers nbout 1°5 in. long. Calye-tube ob-conie, S-winged, stellate-pubes-
cent, as are the linear-oblomg petals.

Fruit globose, 1 in, in diam,,
pubcrulous, S-winged from base to apex ; the wings glabrous, thin and
about *5 in broad; the 2 acerescent lobes of the calyx linear-oblong,
obtuse, g]lI.lJL'll'l'l.l."'\-1 much 11'!!'1_'[!]1[!'{:' F-nerved in the lower half, 4:5 in.
long and ‘7 or 8 in. broad : the 3 unenlarvged lobes obluse. Wall, Cat:
953 A, DO, Prod, XYL 2, 611 és part : Dyer in Hook, fil.- F1. Br. Tnd.
I, 298 ; Journ. Bot, 1874, p. 106 (excl. sayn. I\ eostelns, Gaertn.) Kurs
For, Flora Burm. 1. 116; Picvre Flore Forest. Coch-Chine, . 212,
Oleoxylon balsamiferum Wall, Cat. p. 157,

Burmah : Wallich, Brandis, Helfer No. 730, Enrz. Andamans 7

Gortner's figure and description of his D. costatus are confined to
the frnit only. The former is that of a Dipterocarpus with the elongat-
ed calyx-lobes of I alafus, Roxb., bot with the 5 wings on the {ube of
the calyx very narrow, whereas those of Roxburgh's D. alutus are :
very broad. Dyer (F. B, L. 1, 298) expresses his belief that Gaertner's i
figuce is o bad vepresentation of 1. alafws, Roxb., and heredoces
Guertner’s . cosfafus to Roxburgh's I alatus. M. De Candolle, on the
other hand, retains I). costatus, Gaertn, as a good species and in
this he is followed by Kurz; buot Messrs, Dyer and De Candolle ngree
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that the 1) costatus deseribed by Roxburgh is o different plant from
Gaertner's.  For My, Dyer it is still a doubtful species; while M. Do
Candolle reduces it to D. angustifoline W, & A., which for Dyer is in its
turn o doubtfnl species. A carveful examination of the materinl now
collected at Calentin and at Kew leads me to believe that 1), cosfalus,

Gaertn., is o perfectly pood species, anmd that the best ¢havacter to
: ¥ £ I

distinguish it from Roxburgh's . alutus is the narvowness of the wings
of the calyx- nﬂu Specimens collected in Burmah by Kwz (No. 113 of
his ][1|11m 3 and by Brandis, have froits exacily like that Ggorved by
Gaertner. Moreover I see no reason for thinking that the tree describ-
ed by Roxburgh (FL Ind. II; 614) as D. costafus, Gaerln., is anything
elae than Gaertner's plant. Mr. Dyer (Journ, Bot, 1874, p. 153) ex-
presses the opinion that P Lemesled, Vesque—a species collected on the
island of Pulo Condor off the Cambodian const—is reducible to D,
alatus, Roxb.

It is very doubtful whether D). alatns, Roxb., ocenrs in the Andn-
mans. 1 have seen no spécimens of it from these islands, and T give it
as an Andaman plant on the authority of the * Flora of Dritish India.”

Besides the preceding, there ave varions other species of Diplerocarpus
in the Calentta Herbavium from loealities within the British Malayan
region which, for want of suflicient materials, I am unable to describe.
Chief amongst these are ;—

(1) Curtis No. 1560 from Penang, n F-pDLiD-‘-‘. with winged enlyx-tube.

(2) A siar_-uu, from Perak, represented in Scor echini’s collection
(withont number) by fruits resembling those of D. Lowii H., f., D. inlri-
catus, Dyer, and D. lamellatus, Hook. fil.

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

(4) A Perak species (Herb. Scortechini mixed with No. 1478) re-
presented by fruits something like those of D. fagineus, "‘-’esﬂ[ua, bnk.
with the calyxz-tube winged, not angled,

(3) A Perak species represented by leaf-twigs and loose fruit of a
species resembling both D jagineus, Vesque, and 0. gracilis, Bl., but
differing from both, g

(G) A species from Perak (Wray No. 4031) lmmg leaves like
D. Grigithii, Miq,, bat with shorter petioles, and having also frait rather
like D. Grifithii, but the calyx-tube with narrower wings, and the
minor calyx-lobes smaller,
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2. Axorrena, Korth,

Resinons trees.  Leares coriaceons, entire, fenther-veined and finely
retienlate ; stipules small, fogacions or inconspicmons. Flewers in lax
terminal panicles f_'r’h'llll.'.r'-!.‘-'fl:" very short, adnate to the base of the
ovary; the sepments imbricate, then subvalvate.  Stamens oo anthers
ovoid with a long subnlate connective, outer wvalves larger. Ovary 3-
(ravely 4- 5-) celled ; style fleshy, ovoid or oblong, with an attenuatoe
d—i-fid apex; ovules 2 in each cell.  Fruil adnate to the ealyx-tube, in-
dehiscent, l-geeded, erowned by the accrescent enlyx-segments, of which
2 form linearv-oblong lobes, Calyledons feshy, nnequal ; vadicle superion
—Distris, Malay Peninsula and Avelipelago to New Guinea. Species
about 6.

1. - Astsorrera Cortisn, Dyer MBS, A tree 80 to 120 feet high :
young brauches slender, minntely scurfy-tomentose. Leaves oblong,
tapering to both ends, the npex sub-neute oracute, the base narrowed but
rounded ; the upper surface glabrous, shining, the lower densely ochia.
('t'tllis-h'j-u[nw and spavsely stellate-pubescent; main nerves 18 to 20
pairs, spreacding: length 2 to 5 in., breadth <75 to 1 25 in., petiole *5
to 73 in. Accrescent calyx-lobes 35 to 45 in. long, linear-spathulate,
ghining, 3-nerved : the transverse veins bold and numerous,

Penang : Curtis. Perak: King's Collectors.

Var. latifolia: leaves broadly elliptie, Llunt, the bases rounded but !
narrowed.

Penang: Curtis, No. 1400,

The vernacular name of this in Penang is Ringkong.

3. Varies, Linn.

Large or moderntely sized resinous trees. Leaves corinceouns, entire, -
feather-veined and finely reticulate ; stipules small, foracious or ineon-
gpicnons,  Flowers in axillary and terminal panicles, usnally tomentose
before expansion. Calyz-tube short, free, or ndnate to the base of the
ovary ; segments somewhnt acote, imbrieate, then sub-valvate., Stamens
15; anthers oblong, external valves larger, connective apienlate. Crary
J-celled ; style short, subulate, or apex r_l:n:li:- or capitate; stiema entire
or 3- tont]u.-d ovales 2 in each eell.  Fruit leathery, indehiscent, 1-
seeded, surrounded by and sometimes partly adnate to the accrescent,
membranous, nevved and reficulfite calyx-lobes, two of which espand

-

info narrow wings 2 or 3 in. long, the other three being much smaller. %
Cotyledons fleshy,
Dizrrin, 'l‘mpical Asia and chiefly Malaya ; species about 10, <
Synaptea is a genus established by Guiffith ( Notule TV, 516, Tab.,
385 A, fig V.) for a tree collected ab Mergui, and named by him Syuap- £



1803.] G, King—Materials for a Flora of the Malayan Peninsula, 101

tea odorafe.  Tlis plant has been nomed Synapfon grandifore by Kurz,
{Journ. A8, Beng., 1870, 2, 63 ), and Anisoptern odorata Kurz, (For, Flor,
Burm. T, 112), while Dyer has identified it with Hopee grandifiora, Wall,
Cat. 958, and reduced it to Valica grandijlore (F.B.L, 1., 301).

The characters of the genus Synaptea, ns given by its author, are
practically those of TValica, Linnmus (Mantissa IL, p. J152-3, No
L311); except that, whereas in the Linnman deseription nothing is
saill about the fruit or its relation to the ealyx, Guriffith distinctly
explains that ht has given the name Synaptes beeanse the ovary is
adnate to the ealyx. He does not say to what extent adnate, bnt,
in fruiting specimens of his Synaptea odorata, the adhesion extends fo
the lower pavt only. In the * Mantissa™ of Linnmus, only one species
of Fafiea 1s desevibed, wviz, V. chinensis; and of the specimen thus
named in the Linnman Herbarium, Sir J. G. Smith publishes a fizure
(Smith Te., ived, t. 36.). This ficure " however does not show clearly
whether the base of the ovary is, or is not, adherent to the ealyx,
and the fruit is not figured at all. A reference to Linnmus' speci-
men ought to setile what V. chinensiz veally is; bont unforfunately
it has not settled it. I have not myself examined the actnal Lin-
nwan specimen ; but the opinions of bofanists who have exnmined

it vary as to itz idenfity. The plant is genernlly admitted not io
be of Chinese origin, for no Dipterocarp is known to inhabit
China. Wight and Arnot are of opinion (Prod. 81) tliat Fealfea
chinensis 15 the same as Vabica laccifera, W. A, (Shoree Tualura,
Roxb.—fide Dyer). Alph. De Candolle (Prod, XV, 2, p. 619) keeps up
the species V. chinensiz, while Dyer (Fl. Dr. Ind., I, 302) reduces it to
Fatica f.'a-.rn'-m'r,l-’ar'm.'u, Blume (AMus. Bot. LI!_L_:L', Bat. II, 8. t. 7.,
Blume's Vatice Rorcburghiana, being, as the citations and fignre given
by that anthor show, the Vateria Rorburghiana of Wight's Illustrations,
p. 87, and Teonces t. 26. It cannot be demonstrated, therefore, either from
Linnwus' deseription or specimen, or from Smith's figure of the latter,
whether Linneuns intended his genus Falica to include only plants with
the ovary and fruit free from the ealyx, or whether plants in which
there is such partial adhesion micht oot also be admitted.* Tt the
laiter wore the case there wounld be no occasion to keep up the genus
Synapiea. This is the view adopted Ly Messrs. Hooker and Bentham,
wlho remark of Syeapfea, “ ex deseriptions auncloris verisimiliter ad
Valicam referenda est.” This view is also adopted by Dyer, in * Hooker's
Flora of British India,” where he reduces Synaplea odorata, Griff., to the
genus Vafica, Seetion Eu-Vatica. This view is also to a certain extent
adopted by Burek who (Anm, Jard. Bot. Buitenzorg) makes Synaptea
a section of Valica, characterised by having the lobes of the fruiting
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calyx unequally secreseent, two of them beine mnch eloneate, and (e 4
J‘J-m'r Being purtly Gaferior; while the section K- Vielien, as proposed by

Bentham and Hooker oviginally, and :l.llill'll.i"! by Burek, is characterised
by having the same fruiting ealyx as Synaplea ; nothing being said about
the adhesion between the calyx and the fenit. Pierre, on the other hand,
keeps np Synaplea a8 o genus on account of the presence of albumen

and the strocture of the embrye (characters not easily worked in
herbarium specimens of this family). In my own opinion it appears
advisable to admit Synapfen as a section of Fafien,® but to exelude
Teanzis, Retinodendron, and Pachynoearpus, retaining these as distinet
genera. Valica would, accordivg to this scheme, be divided iuto two
sections i —
I. Fu-Vatica:—Fruit free from the acerescent calyx; f.e., froii
superior. .
IT. Synapten ;—Fruit aduafe in its lower part to the accrescent
ealyx, < ¢, frnit half inferior.
Bect. I. Eo-Varica.—TFruit quite free from the ealyx.
Inflorescence and ripe fruit pale tomentose ;
flowers 4 in. long :.. v e 16
Inflorescence and ripe fruit rosty-tomentose.
Flowers 25 in. long ; nerves of leaves 13

'y

—

. perakensis.

k)
-

to 15 pairs; petioles -3 to 4 in. long ... 2. V. Lowii.
Flowers 45 in. long; nerves of leaves 9 i
to 12 pairs; petioles 6 to 15 in. long... 3. V. Maingayi. -
Sect. IT. Bvxarrea —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 S v Ao Voonitida, Y
Leaves 25 to 7 in. long, with 6 to 13 pairs
of nerves. <
Larger lobes of ealyx of [ruit obovate and .
very blunt.
Leaves with 6 to 8 ]‘l:iil's of faint
neryes T e
Lieaves with 11 to 13 1‘:..111!’; af ham
NELVES ... 5 we B Vo Curiisit,
Larger lobes of ealyx n"mm-.]'n. oblong.
Leaves oh lmlg or elliptic-oblong, ;
with 9 to 11 pairs of nerves;
petals narrowly oblong 7. V. faginen. <
Leaves hroadly elliptic, wifh 11 to H R
pairs of merves; petals broadly .
elliptic ... e we 8 Ve Diyery

T, einareaq.

-
It
—_—
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Leaves 25 to 35 in. long, with about 7 ov 8
paivs of faint, main nerves, minotely veticulate. 9. VL celienlafe.

I. Wartca regakexsis, King, n. sp A tree G0 to 50 feel high ;
young branches slender, deciduously senvfily stellate-pubescent, the
ke raiher pale. Leaves thinly covinccous, oblong-lanceclate, ravely
blanceolate, more or less bluntly acuminate, sometimes eapdate, the
base cuncate; both surfaces glabrous, the mideib on the npper pubero-
lous ; main nerves 10 to 12 paivs, vather prominent beneath ; length 25
to & in., breadtl®'5 to 1'3 in., petiole -4 to °5 . Panicles nxillary and
extra-axillary, crowded near the ends of the branches, 1 to 2 in, long,
minutely pale tomentose, as are the ovate-lanceolate ealyx-lobes.
Floeers =4 1n. long, Petals 1=.'1.1'r-,_r1\'1_l.' U]J]ﬂl'l"__f, obtuse, gf:ﬂlt'mls. Sianens

| slightly apiculate. Owary minutely tomentose ; stigma conical. Ripe fruil
% 3 in. in dinm., globose, the style persistent, minutely tomentosge, quite

free from the calyx: the two acerescent calyx-lobes oblong-ob-lanceolate,
obtuse, obsenrely S-nerved, 25 in. long and -5 in. broad ; minor lobes
unequal, lanceolate-acaminate, the lavpest abont "85 in long.

Perak : King's Collector, Wray ; a common tree. Panglore : Curtis.
?.-F- The nearest ally of this is Vatica Banlamensis, Benth. and Hook. ;
- but that has rather larger and more corinceons leaves, which ave perfect-
Iy glabrons ; lurger fAlowers with petals sealy externally and a more senrfy
inllorezeence ; moreover the whole of the acerescont calyx-lobes of its
frnit are more coriaceons and the minor lobes are blunter,

2. Vamea Lownd, King, n. sp. A teee 00 to 80 feet high : young
brauches, petioles, infloreseence and calyx denscly rusty, seurly-tomen-
tose with stellate hair intermixed, the branches unltimately glabrons
and with dark bark. ZLeaves coriaceons, oblong, sub.neute, the hase
rounded ; both surfaces glabrous, the mideib pubernlons on the upper ;
' main nerves 13 to 15 pairs, spreading, slichtly prominent beneath ;
'_ I@1I:_';'I-I'| 25 to 35 in., breadth I to 1-5in., pwlin[u “Jto bin. Panicles

axillary and terminal, much crowded towards the ends of the branches
7o to 15 in. long,  Flowers ‘25 in. long. * Calyz-lobes lanceolate, acumi-
nafte, obligue. Pelals narvowly oblong, obtuse, almost g]rl.'l.m:-u.-;. Stawens
ghort, uneqnal-sided, apienlate. Ohary depressed, ifomentose? style
capitate. Jipe frutt slobular
the style persistent, quite free from the calyx, Two large ealyx-wings
narrowly oblong, sub-acnte, searcely narvowed at the base, S-nevved,
= 275 to 3 i long, and 6in. broad; the three smaller lobes sub-equal,
about *3 or *6 in, long, lanceolate, abiuse,
Perak : Scortechini, No. 2108 King's Collector, No, 740G,

2% in.an diam, deciduonsly rafons-searly ;

- % This species is closely allied to Vo Madagays, Dyer; bat has smaller
- flowers, and rather larger leaves with cousiderably longer petioles,
- J. 1, 14
.
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3. Vanea Mazcavt, Dyer, in Hook. 1, FL, Br., Tnd. 1, 302, A tall
tree: youug branches slender, ultimately glabrous, but at first rusty
furfuraceons-tomentose, ns ave the inflovescence, ealyx and vipe fruit.
Lenves covinecous, oblong or obovate-oblong, shortly acnminate, the base
rounded, slabrous on Loth surfaces : main nevves 9 to |2 paivs, slender
curving, spreading ; length 2 to 45 in., Leeadth 1 to 1°75 in., peticl®
‘6 to 1'5in.  Panicles shovt, low-lowered. lowers 45 in, long. Culyx-
seqments oblong-lanceolate.  Ovary depressed, rufous-tomentose. Ripe
Sruit globose, *25 in. in diam,, the style persistent, Tufons-tomentose ;
free from the calyx; the two large wings linear-oblong, subi-acute, not
tontracted at the base, S-nerved (the lateral nerves faint) 2 in, long
and "33 to 5 in. broad ; the 3 smaller lobes ovate, sub-acuminate, *¥5 in.
long, all rlabrous,

Malacea : Maingay (Kow Distiib.) No. 209, #

Of this T have seen only Maingay's specimens, which are not good. I

L. Vimes wirexs, King, nosp. A tree 40 to 50 feet high : yonung |
branches and petioles densely covered with conrse deciduous sealy
etellate tomentum, ultimately cineveous. Leaves covinceous, narrowly
oblong, acuminate, slightly narrowed to the ronnded base : both surinees, N-A-“’i
Lut espeeinlly the upper, shining, glabrous, the base on the lower A
gparsely sealy-tomentose when young, fincly veticulate; main nerves
18 to 20 pairs, spreading, prominent ow the lower surface: length 9 )
to 10 in., breadth 2 in.; petiole 5 in,, stout. Ripe fruit globular,
crowned by the persistent style, veticulate, 5 in. in dinm., adoate for
Lalf its length to the ealyx; the two large wings of the calyx oblong,
slightly ob-lanceolate, olituse, 3 in. long and ‘8 to ‘9 in, broad, the 3 I

|

L 3|

shorter wings ovate-acuminate, ‘8 in. long; all boldly 5-nerved and
shining.

Penang: Curtis, No. 1404

This fine species is known only by Mr, Curtis' imperfeet speei-
mens,  1tis very distinet, being at once recornisable amongst the Indinn
speeies of Vatica by the size of its leaves and ealyx-wings,

5. _Varica civerea, King, n. sp. A tree about 40 feet high : young
brancles rulescent-pubernlous at the very tips, otherwise elabrous
and cinereous. Leaves thinly corinceons, ovate-oblong to ovate-lanceo-
late, sub-nente, the base rounded or sul-enncate ; both surfaces glabrous,
finely reticulate when dry ; main nerves 6 to 8 pairs, spreading, fuint; i
length 2:25 to 35 in,, breadth 75 to 15 in., peticle 3 to *5 in.  Panieles &%
mostly axillary, spreading, rusty senrly-tomentose, 125 to 2 in. long.

Flowers 45 in. long.  Calye-lobes sub-equal, lanceolate, sub-acuts, '
tomentose on both surfeces,  Pofols oblong-lanceolate, sub-acnte, the-"
hall of the onter surface which is outside in wstivation pubescent, other- E
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wise glabrons, Stemens obtngely apicnlate.  Oeary tl.l.']:ﬂ‘l."'.‘-‘t}'-il'ii. minntely
|.|:||_i:-:|'|1:||l:'.r

tomentose ; sticma eapitate. Fradt (not quite vipe) globalay,
v ecalyx-wings

attiched for half its leneth to the calyx.,  The two lm
ob-lanceolate-oblone, obituse or sub-neute, S-nerved, foccolent-puberu-
ons near the bage when young, nltimately glabrous, 2 in. long and °5 in.
wide: the 3 smaller wings lnnceolate, obinse, 5 in. long, 2

Langani : Curtis, Nos. 2707 and 2798, Kedal : Curtis, Nos. 2006
and 2514.4

When dried,the leaves of this ave of a dull gray eolonr—hence the
specific name.  Lis froit resembles that of the next species, but the
leaves have fewer and less prominent nevves,

6. WVarica Crerisn, King, . sp. A tree abount 40 feet high : young
branches, petioles, inflorescense and ealyx brownish senriy-pubescent,
ultimately glabrons. * Leaves ovate-oblong, sub-acate, the base vounded,
both surfaces quite glabrouns, reticulate; main nerves 11 fo 13 pairs,
oblique, rather prominent beneath ; length 3 to 5 in., brendth 1°3 to
2:5 in,, petiole '3 to 43 in.  Lacentes nxillary, few-flowered, 1 fo 1425 in,
lonz.  Flowers 35 in. long.  Calyz-Tobes unequal, the 2 longer narrowly
oblong, obtnse; the 3 shorter lanceolate-nouminate,  Pelals clliptie,
slightly oblique, blunt, glabrous except the pubescont edge which is
external in the bud, Iipe fruit globular, 3 in. in diam., adherent
to the ealyx for half its length, the larger ealyx-lobes oblong-obovate,
usually obtuse, rarely sub-ncute, A-nerved, 175 to 2 in. long, and 7 in.
broad ; the smaller wings about *4 in. long.

Penang : Curtis, No. 1579,

7. Warica vacises, Dyer in Hook. fil. Fl. Br. Tnd, I, an. A
tree 850 to 100 fect high: young branches slender, 1.]1|-T'|II1L‘|_}' CInereons
. gtollate-tomentose as 15 the iuflorescence. Leaves covinceouns, oblong

or elliptic-oblong, finely reticulate, glabrous; main nerves 9 to 11 pairs,
k spreading, curving, thin but prominent when dry ; length 4 to 5 i,
breadth 1-5 to 2 in.  Pahicles 25 in long; Howers 5 in. long.  Calya-
tube ribbed, minutely scurly tomentose, the lobes unequal. Pelals
narvowly oblong, blunt, glabrons excepd tlie pubesecnt ont=ide edre.
Oeary hemispheric, minutely tomentose ; stigma ecapitaie, lobed,  Ripe
fruit globular, adherent for half its length to the ealyx, abiont 25 1n.
in diam, the style persistent; the 2 larger ealyx-wings narrowly
oblong, or oblong-oblanceolate, obtuse, ohscurely S-nerved, 2 to 25 in,

3 long, and *3 to *7 in. broad near the apex ; the three smaller wings un-
enqual, sub-spathulate, less than '3 in. long. Hopea Juginea, Wall, Cat, 9G35
= Shovea pinangiana, Wall,, Cat. p. 157. Synuptea fuginee, Picrre, For.
Flore Coch.-Chine, t 242,
f Penang: Wallich. Perak: King's Collector, Nos. 5626 andl BYG5.
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8. Varea Dyern, King, nosp. A tree 80 to 130 feet high : young
branches, panicles, and calyx on both sarfaees densely  rofons-floe-
calent-tomentose, with stellate lairs intermized, the branches ulii-
mately glabrons and their bark pale. Leaves wembranous, usnally
broadly elliptie, rarvely elliptic-oblong, sub-acuie or very shortly ang

bluntly aguminate, the base vounded, Loth surlfaces quite glaloous,

finely reticulate: main nerves 11 to 13 pairs; spreading, rather promi-
uent beneath = length 35 to 7 in,, breadth 16 to 3 in.; petiole ‘35 to

o in., flocenlent-tomentose.  Pawicles axillary or terminal, eymosg, 1'5

to 3 in. long. Flowers 'L in long. Calyx lobes unequal, the two laroor
oblong and obtuse ; the three smaller lanceolate, nenminate., Petals
broadly elliptie, very obtuse, slightly narrowed to the truneate base,
mach larger than the ecalyx-lobes, glabrons, except one of ithe ouiside
edges which i3 adpressed-pubescont.  Siamens short, nnequal-sided,
blontly apienlate  Ovary depressed-pubescent, the sticma enpitate.
Ilipe fruit eonical, the two large acerescent calyx-wings narrowly oblan-
cenlate-oblong, blunt, 5-nerved, 125 in. lonz and 25 in, broad : the three
smaller wings one-fourth of the size of the larger, lanceolate, obecurely
e-nerved.  Synaptea Dyerd, Pierre Fl. Forest. Coch-Chine, . 241, —

Perak: King's Colleetor, No. 7662, Distrin,, Cambodia, Lower
Cochin-Chinga, Pierre.

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

9. Vamea zemicviara, King, n.sp. A tree 60 to 80 fee high : all
parts except the inflovescence glabrous ; young branches slender, dark-
coloured. FLeaves corinceous, oblong to evate-lanceolate, tapering from
the middle to each end; the apex bluntly acominnte, the base very
cuneate and slightly unequal-sided, the edpes sub-undulate ; both :up-
faces finely reticulate when dry, the lower paler; main nerves 8 or 9
pairs, little more prominent than ihe secondary; length 25 to 35
1., breadth 1 to 125 in., petiole 4 in. Panitles axillary or terminal,
puberalons, 25 to 3+ in, long, lax, few-flowered. Flowers on long
pedicels,  Calye-Tolies unequal, lanceolate, more or less ohtnso, densely
pubesednt on both surfaces.  Ovary hemispherical, ridged, densely
tomentose; siyle short, glabrons; stigma minute, Young fruit snb-
globunlar; froiting ecalvx with 2 accrescent linear-oblong wings, the
other smaller ; all attached to the lower part of the frait.

Perak : King's Collector, No, 6969,

The only specimens which I inve seen of ihis are without eorolla,
stamens, or vipe fruit. The species is, however, a very distinet one,
and 1t is an unmistakealble Vatica. 1 have thercfore ventured to name
it in spite of the imperfeetion of the material,
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4. Pextacue, A, DC.

Glabrous or pubernlous vesinons frees. Leaves broad, entive, penni-
nerved, with obtuse ov eondate bases.  Flowers lavge, panicled.  Calya-
indie slhort, the lobes imbrieate, 2 being quite external.  Staens 15,
he filaments shoret, dilated ; anthers much lnroer than the filaments,
eloneate, linear; the walves 4, sub-equnl, ench subulate ot its npex,
the conuneetive alzo pz'u]mll_{i_-ﬂ into a slilf deflexed arm as lonz as the
appendages of the anther-valves, Ovary freo; the style fliform, the
stigmn slichtly lobed. Fruit enclosed within the imbricate ealyx-
lobes, of which two or more have elongated membranons reficulato
3 ‘mony-nerved wings, Species 3,—DBurmese, Siamese, and Malayan.

1. Prxtacwe yaravaxs;, King, n.osp. A tree 40 to 50 feet high :
yvoung branches rvather stont, dark-colonred, glabrons. Deaves snb-
coriaceous, rotund-ovate to broadly elliptie, the apex shortly and blant-
9 Iy aenminate, the base ronnded or H1i2‘|l1‘]}‘ emarginale ; both surfaces
glabrous, pale when dry; main nerves 15 to 1S pairs, spreading, pro-
minent on both surfaces: leneth 5 to 7 in., breadth 275 fo 45 ini,
petiole ¥ to V'lin. Panicles axillary, lax, few-flowered, 2'5 to 5 in.
long. Flowers 75 in, long and abont as much in diameter when open,
In-ﬂir:v]lt-:l. Calye-lobes more or less broadly ovate, agnminate, minniely
tomentose outside, Pefals three times ns long as the ealyx, elliptic,
gpreading, pubernlons on one-half outzide, and glabrons on the other,
guite glabrous inside.  Stamens 15, eqoal, ereet, the filaments shovt and
broad : the anthers elongate, narrow, with 5 apieal awns, one of which
iz deflexed and rather shorterand thicker than the other fonr. Quary ovoid,
snb-glabrons, much shorter than the filiform style: stizma minute.
Tiipe fruit ovate, apicalate, 1 in. long, glabrous ; ealyx-wings all enlarg-
: ed and reticulate except at the base; the three outer narrowly oblong,
obinse, and narrowed to the concave base, J-nerved, 4 to 4
. G5 to *75 in. broad : the two inner lobes much narrower and fewer-
nerved, about 2-5 in. long, or even shorter.
Langkani : Cortis, No. 2005,
The petals of this species arve spreading, and {he flower has quife an
unusual facies for the order. Tt is at once distingnished by its enviously
S.awned anthers, Four of these awns are the produced apices of the
aniher cells, the ffth (the thicker and deflected one) is a prolongation

iy from the connective.

3 in. long, and

5. Smorrs, Roxh.
Glabrons, mealy, or pubescent resinons trees. TLeaves entire or
sub-repand, pinnate-veined ; stipules large, corinceons and persistent, op
. minute and fugacious. Flowers in axillary or terminal, lax, cymose
- "
N

-
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panicles ; braets persistent, eadnooms, ov 0. Sepals ovate or lanceolate,
imbricate, 3 being external and 2 internal,  Stowens 15 or 20, or 30

anthers ovate o oblong, ravely linear; conngctive snbulate-cuspidate,

rarely inappendiculate ; valves obinse, rarvely cuspidate, equal, or the
outer slightly larger, Ovary 3-celled, cells 2-ovuled; siyle subulate

stigina entive or 3-toothed. Frudt with Ieathery, ravely with woody,

pericarp, l-celled, l-sceded, closely surronnded Ly the bascs of the

persistent, usnally accrescent, sepals, ihe 3 outer, or more ravely, all,

and sometimes none, of which are developed into 7- o 10-veined reti-

culate membranous linear-oblong wings, Cefyledons fleshy, unequal,

o

usnally enclosing the superior radicle. Ihsreis—Tropical Asia and
chiefly the Malayan Archipelago: species about 60.

Scet. I Ev-Suorea. Frait little more than <5 in. long, its pericarp "
leathery s three of the persistent sepals developed into membra- !
nous wings many times longer than the fruit.

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

late-tomentose, not scaberulons we 1. 8, leprosula.
Lower surface of adult leaves rlabreseent,

the nxils of the nerves scaly we 2 8. scubulata,
Lower suvface of adult leaves quite glabrous,

“of young leaves zlancous oo 0 8 Curlisii.

Anthers mostly inappendiculate, a few with a
minute apical appendage from the conncetive. u
Stamens 30 e vie e 8. sericea. '
Anthers with very short apieal appendages from
the connective ; flowers sessile.
Leaves 25 to din, long, the lower surfaces mi- /
nutely pabeseent : flower 25 in, long ; fruit
ovoid-glohose, its largest wings 25 in. long 5. 8. parvifolia. -
Leaves 8 to 45 in. long, glabrons beneath :
fower '3 in. long: froit turbinate, its
slargest wings 3:5 in, long ... o B 8. acuminala.
Leaves 4 to 6 in. long, glabrescent or glahr-
cus beneath; fruit narrowly ovoid, its
longest wings 3'5 to 45 in. long. oo 7. S. macroplera.
Apical appendage from the connective much -
louger than the anther,
Leaves glabrous on both surfaces, the lower

not pale. SR
Stamens 10 (7) v B8 Morwelliana, 1
Stamens 20, e ot w9 8 gratissima, .
.



Stamens 15
Flowers 2 to 25 in. long.

Main nerves of leaves 9 to 10 pairs,
faint ; petals not saccate at base;
ovary ovoid-conical, fomentose,
style short

Aain uerves 6 or 7 poirs; petals

saccate at base; ovary hemis-

pherie, style long and slender

Flowers "4 in. long, main nerves Y fo
11 pairs; style 3 times as long

a5 the globose owary
Flowers *3 in. long, main nerves of
leaves 6 to 8 pairs; ovary elongate-
conic, style short, petals linear-
oblong
Flowers *65 in. long : nerves of leaves
12 to 16 pairs; ovary oveid, style
long, fliform, puiuisu'-':l.l.ﬂ-l:ulcﬂ:ﬂl;ltl:
Leaves claucons beneath i
Apical appendage of the connective with 3 to 5,
or many cilie.
Stamens 30 : cilim radiating from the tip
of the apical process of all the anihers
Stamens 20 : apical appendages of all the
anthers with numerons eiline; petals
broad, spreading o o
2 Stamens 15: anthers of outer row with
cilinte apical appendages ... o~
i Anthers with a single apical appendage from
cach cell, and a short one from the connec-
tive; scpals imbrieate at their bases ounly
Species tmperfectly kuown,
Bracieoles large, persistent, scabernlons, stel-

late-pubescent ... A I
Stipules large, paired, Iaq'h!wlﬂnt o

ll':n!:lﬂ.] (. King—.ﬂ.:.‘ru'iurl,\' Jor a Flora of tha Malayan Pentngela,

10,

on

11.

12,

15.
L4.

16,

.

18.

19.
20,

Seet. IL. Pacoycmranys, (Dyer). Frait more than

pericarp thick and woody, embraced i its lower half by a cup

o e formed of the enlarged sepals, the bases of which are thickened
woody and coneave, the apices of the outer three produced iuto

=, R't'q”egmm.

&, paneiflora.

8. Kunstlers.

103

8. Marwellvan,

8. bracteslata.

H. :',l'lrﬂn't{.'l.!_

. . ciliala.

8. ufilis,

&, costila,

5. stellata.

&. Marantt.
S, eximia.

1 in. long,

membravous wings as long as, or slightly longer than, the frait.

1t3
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Authers of inner row inappendienlate, those &
of the other two rows appendiculute e 210 8. Thiseltont.

1. BuOREA LEPROSULA, Mig. I'l. Ind. Bat. Suppl. 1., 487. A tree
100 to 150 feet high: young branches rather slender, lenticellate,
minutely and deciduously pale stellate-lomentose. Legves coriacecns,
elliptic to gblong, acute or sub-ncute, the base rounded : upper surfnce
glabrous, harsh from the prominent minute reticalations, the midreib

and nerves sometimes pubernlous; lower snrfnce minntely fuscous-
tomentose, with numerous densely stellate hairs on the nlidrib nerves and
veins ; main nerves 10 to 13 pairs, straight, oblique, prominent beneath :
length 3 to Gin., breadth 1-25 to 325 in., petiole ‘83 to '75 in.  Panicles
axilliry and terminal, 15 to 4 in. leng, rachis and branches stellate-
tomentose, the short lower-bearing branchlets sericcous. Flowers in two &
rows, secund, 3 in. long, sessile. Sepals ovate, minutely velvety out- I
gide. Pelals three times as long as the sepals, sericeous outside, oblong- '
spathulate. Stamens about 15; the filaments dilated, mneh longer than
the short ovate inappendiculate anthers. Ovary ovoid, minutely to-
meutose, tapering upwards into the long slender style; stigma micute.
Tipe fruit narrowly ovoid, apiculate, minutely tomentose, G in. longr.
Calyz-wings all enlarged and membranons, coneave ab the base so as to
embrace the vipe fruit, but not adnate to it ; the three outer navrowly
oblong, sub-acute gt ihe apex, narrowed at the base, T-nerved, veti.
culate, 3 in. long and abont *7 in. broad : the two inner amaller, abiout
1 in. loug, ovate, candate-ncuminate, not nerved. A, DO, Prod. XVI.
2, 631. Scheff. in Tijdzchy, Ned. Ind, XXXI. 850: Hook. il. 1. B
Ind., I, 305. Burck in Ann. Jard, Dot Duitenzore, VI, 215, Shorea
astrosticta, Seorteching MSS,

Malacea: Maingay ( Kew. Distrib.), No. 203, Pe ak, King's Collector, =
Nos. 7646, 7005, 5152 . Seortechini, No. 2063, Distpm, Sumatra,
2. Suonea sceronata, King, n. sp- A large free; young branches =T

with dark lenticellate bark and minnte white siellnie pubescence,
Twarces elliptic. shortly abruptly and bluntly acominate: the base
broad, rounded, almost trumeate: npper surface glabrous, minutely
reticulade; the lower, and especially the midrib, sparsely stellnte-
puberulous when young, glubrescent when old, the sides of the midrib,
and especially the pits in the axils of the nerves, with numerons
minute brownish pale-edred seales tength 8 to 35 in., breadih 1°5 {0

e
175 in., petiole *3 1. Panieles axillary and terminal, 3 to 4 in. long,
the lLranches short, each bearing 2 or 3 lracteolate tflowers » hirncig
broadly ovate, concave, Blunt, hoary-pubernlous;, deciduons, Flowpery o
=4 il]q iﬂllgf I:'I.lﬂlTI“.‘ |Il‘|lit.'l.'l| led; r‘"":"l.lffh' f]h;):lf“_‘n' ][l.l-l.'l._"q 'I:.l.l.l..‘. 1:||I|1_-.|_-. Lorsen -
tose oulside, glabrous inside.  Fotals oblong, olituse, the Luse expanded 5 3
3
L4 -
L -—
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ot one side, glabrons’ inside and on one Lalf oufside, pulwscent on
the other,  Stawmens 15, in 3 vows: all the flaments broad, {(hose of the
outer two rows shorter than those of the inner: anthors short, broadly

ovate, inappendicalate.  Ovary conical, pale tomentose: gtyle shorvt,
tigma swall.  Fendt (perbaps not mature) ovoid, apienlate, minniely
pale tomentose, 6 in. long. Sepals all enlarged, meombrguons, reti-
culate, comcave at the base: the three outer nnrrowly oblong, obtuse,
very little narrowed o the base, T-verved, 275 in. long and *75 in.
broad ; the two Mner "8 in, long, linear, about L-nerved.

Penang: Curtis, No. 1390,

A species known only from Penang, and colleeted only by M.
Curtis: remarkable for its almost racemose infloveseence, and curionsly
glandular leaves.

3. Smorex Coeerisn, Dyer MSS. in Herh. Kew. A tree 100 to
150 feet high; youngz branches slender, nf first minntely stellale-
puberulons, nltimately davk-colonrved and glabrous. Learves coriaceons,
oblong-lanceolate, bluntly acominate; the base sub-cuneate, or almost
ronnded ; npper surfnce of young leaves 1!1'i|llii|,:]"|' Imhu.-:m:ni., of adults
glabrescent or quite glabrous, the lower uuiformly covered with very
minute rafescent (young), or pale (adult) tomentnm : main nerves 10
to 14 pairs, ascending, rather straight, promivent beneath: length 3
to 4 in, breadth 1-2 to 14 in, petiole "4 to 6 in.® Panicles axillory
or terminal, 2 fo 3 in. long] the vachis slender, glabrons.  Flowers about
3 in. long, in distichous secund rows of 4 or 5, on the short latoral
branchilets, enveloped while in bud by broad deciduous pmberulons
birngts.  Sepals ovate, tomentose ontside, glabrons inside, slightly un-
L'-IJI]TI.I. Petals twice as ]--Jl;__: as the calyx, ]inl:':u'-cllr]mlg, obiuse, siellate-
pubescent outside, glabrous inside, Stamens 15, in three rows; the
filaments elongate, broad (those of the outer row longest ); anthers short,
ovoid-globoge, not apicalate. Orary elongated ovoid, tomentose in the
npper, glabrous in the lower half: syle short, sfigma small. Rige
Jruit narrowly ovoid, apiculnte, *75 in. long, pale tomentose ; """?.‘J’-*'."
iwings all enlarged and membranons, free from the froit: e thres
outer linear-oblong, S-perved, 225 in. long, and about -5 in. beoad ;
the two inner about 1 in. long, Lluntly spathulaie and with fewer
HErves,

Penang : Curtis, Nos, 427, 1394 and 1395,

Porak: King's Collectar, No. 5143,

The vernacular name of this in Penang 18 Maranti Tal

4, Snorea serices, Dyerin Hook, GL FIL De Ind,, 1., 306, A freg
a0 to G0 feet high: voung brauches vogulose, waried amd seurfily
g1k 1o
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rufons-tomentose as are the inflorescence and petioles,  Leaves covin- .
ceous, oblong or elliptic-oblong (rvarely slighily ob-ovaie), very shortly
acuminate or sob-acute, slightly warrowed to the vounded or sub-
cuneate base ; npper surface shining, sparsely stellate-towmentose, the
deprossed mideib and wnerves pubernalons ; lower surlace seaberulous
more densgly stellate-pubescent, especially on the bold mideib and 20 to
22 pairs of stout spreading main nevrves ; length 35 to 625 in., breadih

15 to 275 in, petiolo *6 to '8 in.  FPanicles axillary and terminal, $ 1o 7

in, long, the nltimate branches beaving 4 or 5 distich®ng, secund, brae-
teute, sessile flowers ; bracts roadly ovate, ]mh(-nlluil:—c outside. Sepals

ovate, the two inner smaller, all deusely golden-sericeous ontside,
|

T

abrous inside. Pefals like the sepals and of about the same lengih,

he iuside and one-half of the outor glalwons, the other half adpress-
ed-sericcons.  Stamens abont 40, in several rows; the filaments of the y
outer shorter, all longer than the anthers; anthers ovate, mostly in- i
appendiculate, a few with a minute appendis,  Ovary eolongated, conig,
sericeons ; the style short, glabvous; stigma small.  Feni! (immature)
narrvowly ovoud, 5 in. long, embraced by, but not adnate to, the accres-
cent membranous ealyx-wings: the outer 3 calyx-wings linear-oblong —
obinse, narrowed to the base, 8:5 in. long and "6 in. broad, 10-nerved;

the 2 inuner 25 in. long and much narrower and fewer-nerved, sparsely
pubescent, & ; i
Malacen : Mainoay ew. Distrib.) No. 202. Penang: Curiis,
No. 481,  Perak: King's Collector, No. 3511, I
This resembles 8. lncuwesa Schell., but differs in not Im\'iug !}r_lrs'is-
tent stipules.  1is vernacular name in Penang is Seraya,
5, BSuorea parviFoLs, Dyerin Hook. fil. F1. Br. Ind,, L, 305. A tres
1600 to 150 feet high ; young branches slender, pale tomentose at livst, % ‘
ultimately glabrous, dark-coloured and lenticellate. Teaves corvia-

coons, ovate to  ovate-lanceolate, {'Jlll{]:tiﬂ-ﬂ.(.‘ll]Il:i]l;!h;'.l the base sub- "‘
enneate or almost rounded ; npper surface glabrous (when young the

mfidrib tomentose or pubescent) ; under surface sparsely scaly-puboscent

when young, when adult minutely pubescent, the transverse veins thick : |
main nhrves O to 12 pairs, oblique, rather straight, prominent beneath :

lepeth 2:5 to 4 in., breadth 1 to 1'8 in. ; petiole “33 to *45 in., tomentoso

when young, Panicles axillary and terminal, crowded uear the ends

of the branches, 2 to 4 in. long, rather lax, spreading, many-flowered, s
minntely tomentose, the beanches distichons. Flowers 25 in. long, *
secund, distichous, deciduously bracteate. Sepals slightly unequal,
ovitte, acute, tomentose oniside, clabrous inside,  Pefals twico us long

as the sepals, obliquely elliptic, obtuse, glabrous, except on one- : -
half outside which is silky. Stamens 15, or fewer ; the filaments Qatten- ¥ ‘:
. B
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od, abont 4 times as long as the broad shoet anthers; apienlus of con-
long as the anther, deflexed. Cvary

nective very glender, abont as

] clongnte, puberulous; style rather shovt; sticma small.  Ripe frud

ovoid-globose, ‘4 in. long, {hinly adpressed pale tomentose. Sepals
a1l enlarged and membranous, concave at the base so as to embrace
the vipe frait, but not adoate to if: the three outer naveoyly oblong,
obtuse ai the apex, slichtly narrowed to the base; 7-uerved, 205
in. long; the two inner from one-balf to one-thivd shovfer, nar-
yower and fewer nerved. Shorea disticha, Scortechini MSS. in Herb.
Caleutta.

Malacea : (Kew Distrib.) No. 206, Penang: Curtis, No. 201

\
. -
Perak : Scortechini, No. 1965, Wray, No. 1252,

6. Smorea acomixats, Drer in Hook. fil. FL Br, Tnd., I, 305. A
d tree 100 to 150 feet high; voung branches winntely greyish tomentose,
., 'Ilhii]l.']h‘].}' dark-colonred aud _!_'_"::IFIH'E.-EL"'.IL. Leares corinccons, ovale to
Janceolate, ncnminate, the base often unequal-sided, ronnded or some-
fimes emurcinate; upper surface glabrons escept the puberulous
midrib; the flower glabrous, with a few seattered stellate haivs: main
nerves 7 to 9 pairs, spreading, slightly prominent beneath : length
3 to 4-5 in, breadth 1:75 to 2:5 in.; petiole '3 to 4 in,, tomentose,
Panicles axilliy and terminal, crowded near the cxtremities of the
branches, 2 to 3 in. long, minutely stellate-pubescent, many-flowered.
Flowers -3 in. long, distichous, secund, abont 3 on each lateral bLeanch,
bracteolate. Sepals ovate, uncqual, tomentose outside, glabrous inside.
Petals twice as long as the calyx, spreading, broadly ovate, pubernlouns
ontside, glabrous inside. Stamens 15, in three rows, the inner vow
ghorter : filaments broad, much larger than the short, ovate, minutely
(eary ovoid, tapering, pubescent: style short,

appendiculate anthers.
sticma small, Ripe jruit turbinate, with 3 slightly vertical grooves,
apiculate, puberulous, *5 in. in dian., attached by its base to the ealyxs:
sepals all enlarged, concave at the base so as completely to cover
the fruit, membranous and reticulate; the 3 outer nmrowly oblomg
pbinse, contracted towards the Dbase, 10- or 1l-uerved, 35 m. long,
and 7 in. broad ; the two inner 1 to 1-5 in. long, under 25 in, Proad, 8-
to d-nevved.
Malacea: Maingay (Kew Distrib.) No. 205 (7). Griflith, No. 1762,
o Perak : King's Collector, No. 8009,
7. Sporki Macrorrers, Dyer in Hook. fl. FL. Br. Ind. I, 308. A
tree G0 to 80 feet high: young branches with dark-brown bark, minu-
tely lenticellate aud puberulons. FLeavcs eorinceons, oblong (usnally

o

narrowly ), ghortly acuminate, the base sub-coneate or rounded : upper

3 surface glabrous, shining, the midrib amd nerves pubernlous: lower
.



1][ G Kill,’;—.‘”uh r'l'rrf.'t' _rlui-' it f-'-l’n;-'{r -u_.l".l'.rr-' ]flr.i'rrll_.'ru.' T" -.la';.'-;rrfu E Fql, :.:!
surface glalrescent or glabrous, chocolate-volonred when dev: moin ~
nerves 10 (o 12 paivs, curved, spreading, prominent on the lower
saeface; length 4 to 6 in., breadil 1

43 to I'TH in.: petiale <k to 5 |
in, 1mgeose,

Panieles asillavy or terminal, 4 to 7 in, longe, lnx, branch-
ing, few-tlowerad, pulcrunlons, spavsely  sealy.  Flower

long, siessile, solitary, nof  scenmd

s nbout 5 in
« Sepals distinel  almost to the
base, slightly uucqual, brondly-ovate, acute,

more o 1|'-'~H I‘|'I.'||I'l'|'\'i?-'|]'
h}“l{'““"."il."! Uﬂl.ﬁi‘tl_'. "I.:I.I'lll.lli-'\' Illﬁill\."'.
2]

Patals murvowly oblong, slightly
: .
obliqne at the base, the apex blunt, glalivons exeept one
surface which is sericcons,

wll of the onter
Slameas 13, in two rows: filaments hroad

except at the apex, those of the outer iwo rows by much the shorter :

¥
anthers shovt;, ovate, the connective l:||i1||I[-L'|._'|.' awned. Ovary elongated-
ovoid, sericeouns in iis npper half: style showt, stiemn small, Ripe k
Fewit B to 75 in. lone. narrowly ovoid, pale pubernlous, apienlate : 74
eeple all enlarged and vetienlaio, shglitly conenve at the base and -

embracing, but not aduate te, the fruit: the theee onter norrowly
oblong, obiuse, tapering slightly to the auricled Lnse,
43 dn. long, and 8 to 1 in. broad: the two
shorter, narrower and fewer nerved.
MES. in Herl,, Calentia,

Mulacen - Maingay, Singaporo : Ridley. Penane . Curtis, No.
1392 Perak: very commaon, King's Collector, SBeortechini,

A species from Borneo which closely resembles this
to differ specifically,

T-nerved, 35 to
inner wvarviable, lLut
Shorea awrienlata, Scortechini

appenrs to me
Its leaves are lomger with Sparser nerves, and its
calyx-wings are longer,

B. Buores Maxwernniaxa, King, n.sp. A treo G0 to 80 fect high z

young branches dark-coloured, almost rlabrous.

Legves poriaceons,
ovate-lanceolnte,

acuminate (eaudate-acuminate when young }, the base
unequal-sided, cuneate : both surfaces quite glabrous, the upper shining,
the lower chocolate-colonred when d vy : main nerves 6 or 7 pairs, corved,
spreading, thin and inconspicuous : length 3 to 4 in., breadth 13 to 1-5
in., petiole 4 in, Punlelss axillary and terminal, 2

25 to 3 in long,
stellate-pubernlons, their laternl branches very short and few-flowered,
Flowers Shortly pedicelled.

.‘:‘-Ir;rl:?.f 1ltml|un1. oblong, blunt, with enlare-
ed coneave bases, move or less pubescent, but glalivons in the concayity
Petals oblong, concave and saceate at the base,
tomerntose outside, glabrons inside.  Stamens 10 (P}, the filaments
short, broad : the authers clongate, erect, pointed, the connective end-
ingin an awn as long ns the anther. Orary hemisplieric; the style
long, slender: stigma minate,  Frust {not matare) elobular, minutely
tomentose, closely invesied by, but not adnate to, the concave bases of
the sepals: sepals all eulnrged, membranons, narvowly oblong, obtuse ;

of the base inside.
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tho three outer T-neeved, 1'5 in. long aud 4 iw broad 3 the two ivuer

similar in shape, but fewer-norved and only 5 in, long.

Pornk : King's Collector, Nos. 3601 and 3741
The only Mowers of this species which 1 have seen are in an eavly
gtage of buod, and [rom them [ am nnnble to make ont the charactors
of the petals properly.  The stamens appear to be only 10 ip nwmber:

r " but of this 1 cannot now be fuite certain,

8. Suones eramissins, Dyer in Hook, fil. FL De. Ind. I. 307.
A tree: }uu||-_cu!'-|:|':1m-h-.u slender, elabvescent, dark-colonved.  Jwares
corineeous, clliptic. acuminate, the base broad and rounded, the margins
: sub-undunlate, both snrfaces glabrons @ main nerves 12 to 14 paivs, faint;

length 25 to 4 in., breadth 1425 to 1:5 in., petiole "6 to 75 im. Fanicles
pxillary and terminal, Inx, few-flowered, 3 to 6 in. long, sub-pubern-

lous. Flowers secnnd, pedicelled, 25 in. long. Sepals laneceolate,

gnb-nente ; minutely tomentose outside, glabrous inside in the lower,
adpressed-pubescent in the upper, half, Pefuls twice as long us the

ealve and much broader, elliptic, obinse, glabreseent. Stawens

abont 20 ithe filaments short, unegual, dilated, Aatfers elongated-
ovate, truncate, each with a terminal awn from the connective twice as
long as itself, Ovary ovoid, sub-glabrous; stigma small. [lipe fruit
uuknown., Hopea grotissima, Wall, Cat. 960 ;

Singapore : Wallich.

This is known only by Wallich's speciméns, Hereferred it to Hopea,
of which genus it certainly has the faeies: the wsbivation of the
gepals 13 moreover that of Hupea, and so is the apicnlus of the con-
nective of the stamens, The petals in shape, however, resemble those
of Shorea. I retain it in Shoréa in deference to the opinion of Mr,
Dyer.

10. Suonea Riprevaxa, King, n. sp. A tree 60 or 80 fect high :

voung brauches glender, dark brown, lenticcllate, nearly glabrons.
Leaves ovate-lanceolate, shortly acuminate, the base rounded: both
labrous, the upper shining: main nerves 2 or 1U pairs, eoryved,

surfuces g
spreading, thin but slizhtly prominent beneath : length 25 to 4in,
breadih 1°1 to 2 in.; petiole 4 to *5 in., raoguolose. Panicles uxillary
and terminal, 15 to 2 in. long, densely stellate-puberulons.  Figicers
X in. long, pedicellate. Sepals sub-equal, oblone, ohinse, tomentose

'll[i_‘!.' obligue, obtuse, glah-

outside, glabrous inside. Fefuls oblong, =l
rous inside, puberulous outside on one half, glabrons on the other.
Stamens 15, sub-equal, the filaments dilate® in the lower hall : anthers

2 _ghorter than the filaments, ovate, the ponnective prodoced into an awn

; longer thau the anther. Oeary pvoid-conieal, minutely tomentose.

~ Sityle short stigma minute. Frudf (immature) ovoud, apiculate, minutely
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pale tomentose: sepals all enlarged, membranons, reticulnte and -
coneave at the base; the three ounter ]'-m"l""ﬂ"l“”f-f' olbiiuze, Hll‘glﬂ]}.‘
marrawed to the concave base, S-nerved, 223 in, long and “4in. broad :
the two inner of the same h]!:l!ll_',, but r:un]",' L-nerved, nurrower and only
15 in. long,

l'.'-‘TI'I.E‘:..'. Ki'l't:‘ﬁ (_IL'Ilfl'i'l(rl', Nos. 3571 and 3617,

This a good deal resembles 8. Mazwelliana, King ; but its leaves have

more nerves, its slightly oblique petals ave not saccate at the base, its

ovary is ovoid-conical, and minutely tomentose with o short style;
whereas in 8. Maxicellinna the petals ave saccate at the base, and the
ovary is hemispheric with a long style.

1l. Snorea ravcirrors, King, n. sp. A tree 50 to 90 fect

high: young branches slender, their bark brown pubernlons and
lepidote.  Leaves thinly coriaceous, from oblong to elliptic, shortly
acuminate; the base alrupily cuneate, slightly unequal-sided, ov -
(in the elliptic forms) almost rounded: main nerves 9 to 11 pairs,
oblique; straight, prominent heneath : length 4 to 5 in, breadth
I'8 to 25 in, peticle 6 to ‘7 in. Panicles few, axillary or
terminal, few-flowered, 1'75 to 4 in, long, rather coarscly pubescent,
Flawers 4 in. long, secund, shortly pedicellate, each subtended by
anovate, solitary, puberulous, deciduous bract. Sepals broadly ovate,
lomentose outside, glabrous inside, Pefals broadly elliptic, obtuse,
concave ab the base, veined, inside glabrouns, the outside half clabrons
and balf adpressed-sericeous. Stamens 15, in 3 rows: the outer row
smaller and with filiform filuments, the inner rows with filaments longer
and expanded in the lower half; the anthers of all shortly ovate,
the connective prodnced into an awn twice as long as the stamen,
Cleary hemispheric, tomentose ; style nearly 3 times as long, puberulons;
stigma gmall.  Ripe fruit unknown.

Penang : Curtis, No. 1537, .

A species known only by Mr. Curtis’ speeimens which have no
fruit.

12. Suores Koxstieer, King, n.sp. A tree 60 to 100 fect high : 3
young Branches slender, rusty-puberulons, their bark brown. [Leaves
corinceons, elliptie, abraptly and shortly acuminate, the base ronnded
or slightly cuneate, both surfaces glubrouns, the lower with o fow stiff
white hairs on the midrib and nerves ; main nerves 6 to 8 pairs, curved, _‘
ascending, prominent on the lower surfuce i length 4 to 5 in., breadth 2
to 24 in, petiole *5 in. Pinicles axillary and terminal, & to 6 in, long
lax, few-flowered, scaly-puberulous.  Flowers 5 in. long, sub-sessile, 9
4 or 5 together on the short branches of the panicles, secnnd, *
bracteate: the bracts broadly ovate, puberulons. Sopals sub.equal,
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broadly ovate, acuic, tomentose oubside ; the edges ciliate, glalwous
ingide. Petals linear-oblong, obtuse ; the bases obliquely expanded,
seviceons externally, glabrouns dnternally. Stamens 15, sub-equal, the
filaments as long as the anthers, flaticued ; aothers ovate, shovk, the
gonnective terminated by a curved awn much longer than the stamen,
Cvary elongate-conic, puberulons ; style shork.  Tipe frudt hgmispherie,
tapering info a cone and crowned by the style, adpressed pale tomon-
tose, Sepals membranous, reticulate: the three lavger narvowly ob-
long, obtuse, taflering to the comeave non-reticulate base, D-verved,
35 in. long and -7 in. broad : the two inner 2 in. long, linear, 3-nerved.

Pernk : King's Collector, Nos. 347k and 3705,

This species is allied to 8. bracleolata, Dryer, but its leaves have
fower nerves, smaller flowers, navrower petals, and a short style.

13. Swmorea neacriovara, Dyer in Hook. 6il, FL Br, Ind. T, 305. A
iree 50 to 150 feet ligh; young branches mivutely furfuraceous-
pubernlous, speedily glabrescent, their bark davk-colonrved, Leares
corigeeons, clliptic-oblong, shorily acnminate (often sub-obtuse when
old), narrowed slightly to the rounded or emarginate base; npper
surface quite glabrous; the lower yellowish furfuraceous-pnberulons
to glnbrous ; main nerves 12 to 16 pairs, spreading, promincat beneath :
length 4 to 6 in., breadil 1°G to 2'3 in., petiole *43 to G in. Puanicles
axillary, fow-flowered, 2°5 to G in. long, plabrous. Flowers *65 in, long,
ghortly pedicellate, cach subtended by 2 elliptic, obtuse, 3-nerved, puberu-
lous, deciduons bracts *35 in long, Sepals lanceolate, obtuse, minutely

tomentose outside, the two innersmaller, Pefals ovate-lanceolato, abiuse ;
the bases expanded, glabrous.  Stamens 15, in two rows, the filaments
less than half as long as the ovate obiuse anthers ; appendix of connective
gubulate, twice as long ns the anther, decuryed when old Ovary ovoid,
nttenuated upwards, sub-glabrons; the style long, 6liform; stigma
small.  Kipe freid ovoid, apiculate, *G in. long, embraced by, but {excopb
nt the very base) free from the calyx; sepals accrescent, mem-
branons, reticnlate and concave at the base: the three onter narrowly
_oblong, blunt, slightly narrowed above the concave base, 10-nerved,
35 in. long, and 6 in. broad ; the two smaller about 2 in, long, and -2
in, broad, about 3-nerved. Shorea foveolata, Scortechini M35, in Herb,
Calentia.
Malacea: Maingay (Kew Distrib,) No. 204 Penang: Cuariis,
P‘ Moz 322 and 1405, Perak: King's Collector, Nos. 7583, 7501, 7717;
Sooriechini, No. 1939, Disteic—SumatraForbes, No. 3050,
« 14, Suorer eraves, King, n. sp. A tree B0 to 100 feet high
3 young branches slender, dark-colonred, puberulous.  Leaves coriaccons,
i ovate-lanceolate, acominate; the base broad, rounded; upper surfuce
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glabrous, the lower glaneous (exeept the midvib and nevves) especially
when yvoang ; main perves 7 to 8 pars, aseending, vather steaight ;
length 35 to 45 in,, breadth 14 to 1'§ in.; petiole 45 to 6 in., rugulose,
glancons. Panieles pxillavy, few-flowered, shorter than the leawves,
honry, the fowers on short pedicels.  Sepals slightly wnequal, oblong,
obtuse, tgmentose on both surfaces, Ovary conical, tomentose; the
siyle very short, eclabrous; stigma small, 3-lobed., Fruit (immature)
ovoid-globose;, apiculate, minutely tomentose ; ncervescent sepals mem-
branons, free from the fruit; obseurely 7- to 1Znerved, strongly

reticnlate, blunt, slightly narvowed {to the concave base, at fivst
puberulous but ultimately glabvous; the longer 225 in. long, and ‘6
to 75 in, broad, the others smaller.

Penang: Curtis, No. 372, Malocea: Maingny (Eew Tsteib.), 212,

In this species the two inner frniting wings of the calyx we
nearly ns large as the three onter ; the leaves are very white underneath
when young, but much less conspicuounsly so when adult. 1t iz known,
only by Curtis' and Maingay's specimens, none of which have com-
plete flowers, Maingny’'s specimens from Malacea havein foet no fowers »
but there is no mistaking their leaves as lbeing exnetly like those of

Mr. Cuortis" from Penang. The vernacular naome of this is Damuar

Pant dlian lesor. ki
15. Suorer cinrats, Kine, n. sp. A medinm-zized tree: young .

branches slender, davk-coloured, déciduonsly howry-puberulons, Feaves f

corinceons, lanceolate or oblong-lanceslate, acuminate, the base cuneaie ;

both snrfaces glabrons, minoiely reticulate, the lower whitish when

young, Imiu brown when III‘_‘.': miin nerves 8 or 9 pairs, ascending,

curved, shining on the lower surface : Tength 3 to 35 in., beendth -8

to 15 in., petiole *75 to 9 in, Pawicles 2 to 2:5 in, long, axillary and .
terminal, little-beanched, few-flowered, hoary.  Floe ve *5 in, lomgr,

gecnnd.  Seprls oveid-deltoid, obtnse, outside tomentese, inside ela- -..'_J
brous, Petiels three times as long as the sepals, narrowly oblong, obtose,

slightly expaunded at the base, adpressed-sericeons onfside, glabrescent

inside. Stamens 30, in faseieles of 3, unequnl, the shorter with undis | ;
lated Mamenis, the longer with filaments dilated in the lower Lialf: nll 0
with the connective prodoced iuto an apical process erowmned by 3 to l
& spreading cilie.  Ovary ovoid-conic, sericcous, with a short glabrous

style. Fruit (immature) oveid, apiculate, pale-tomentose, 5 in. longe £
T o
acerescent sepals membranons, reticulate: the three outer navrowly
oblony, reticalate, 7-nerved @ the two inner 2 in. long. and -3 in, byod
H £ 3
T
]

parrowed toabove the conenve base: the two inser 1 in long, linear-
-
lnuceolate, few-nerved.
Pepang : Cortis, No. 1578,

3
4
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Known oflly by Curtis’ specimens, and readily recognisable by its
beantifully cilinte-crested anthers,

16, Snorea vrinis, King, no sp. A large trec; all paris excepd
glabrons: young branches slender, darvk-coloured.

the inflorescence
gabes coriaceouns, ovate-laneeolate, caudnte-ncuminnte, or shortly and
abruptly acuminate, the base slightly cuneate; main nerves about 7
pairs, oblique, not prominent on either surface; lemgth 25 to 3 in.,
bLreadih 9 to 1'2 in., petiole 4 in. Panicles axillary, stellate-pubern-
lous, about as Yonr as the leaves; their lateral branches distant, very
ghort, minutely tomeniose, 3- or 4-flowered. Flowers sub-scssile, glo-
bular in bud, under 2 in. long. Sepals ovate-orbicular, blunt, the
onter 3 very tomentose ontside, the inner 2 less so; all gi:lirrun:—_‘- ingide,
Petals broadly oblong, blunt, more or less sericeous in both surfaces.
Siamens 20; filaments slightly dilated, about as long as the ovate
anthers ; apical process of connective about as long as the anther,
cilinte. Ovary sericeous, elongated-conie, gradually taperving into the
short glabrons style; stigma minute. Ripe fruit ovoid, apiculate, pale,
adpressed-sericeons, b in. long, elosely invested by, but free from,
the concave bases of the accrescent Fl?i::'l.].ﬁ. S:p-{tfa of _."r'.'ef!iuy t!|r|rll_|l.i'
all enlarged, membranous, reticulate, deciduonsly puberulous ; the 3
outer oblong, very obtuse, 5-nerved, 125 in. long, and 4 in. broad; the
inner 3 half as long, or less, and much narrower.

Pennng : Curtis, No. 423,

This species, which Mr. Curtis describes as yielding the mosi
durable timberin Penang, was at one time quite common there, bul
it is now almost extinet, Its vernacolar name is Damuar lent,

17. Snorpa costata, King, n.sp. A tree; young branches dark-
coloured, lepidote-pubernlous. Leares thinly corinceous, oblong, sub-

acute, slichtly narrowed to the rounded or sub-cuneate base; both

¢ aurlaces glabrous, the transverse veins distinet, especially on the lower :
main merves 11 to 13 pairs, obligue, rather straight, slightly pro-

minent beneath ; length 3 to $:25 in, breadth 12 {0 I'5 in., petiole

3 8 to 1 im. Panicles axillary and terminal, 15 to 2:5 in. long, sealy-
pubernlous, the lateral branches very short and fow-flowered. * Flowers

small.  Sepals broadly ovate, vellowish-tomentose outside, glabrous

" inside.  Stamens 153 all with dilated filaments longer than the ovate

anthers. those of the inner row with the apical process of the connee-

P"-' tive short and glabrous, those of the outer rows with longer cilinte
apical connectives.  Ovary ovoid-conienl, densely yellowish-tomentose ;

style very short,  Ripe fruit ovoid, apiculate, sparsely puberalous, ‘75 in.

— : ]
long ; sepals all enlavged, concave and dilated at the base, membran-
ous and relienlate; the three outer narrowly oblong, obtuse, much

- 2

P J, . 16

+

o o
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parrowed to the base, F-novved, 275 in. long, and *45%n. beoad : the
two inner of the same shape, but few-nerved, only 15 in. long, and -25
in, broad,

Penang: Curtis, No. 199,

A species known only by My, Curtis' solitavy specimen. Th
connectives,of the inner anthers are eilinte, somewhat in the fashion
of &. eiliata, King ; but the leaves of that species are very different.

18. Snonea srerrata, Dyer in Hook: 61 Fl Br. Ind. T, 304. A
trec 100 to 150 feet high; young branches slender, Tt first stollate-
pubernlons, but speedily glabrons, with bark dark-colonved and Rparse-
Iy lenticellate. ZLeaves thinly corinecons, ovate-lanccolate, the basze
vonnded: upper surfaces glabrous, the lower vory minutely lepidote on
the retienlations ; main nerves 8 to 11 pairs, vather steaight, obligue,
prominent on the lower swiface; length 4 to 55 in., breadth 1'75 to
225 in,, petiole 7 to D in. Paaicles axillary or terminal, crowded at
the extremities of the branches, many-flowered, 4 to G in. long ; minute-
Iy stellate-pabescent. Flowers -25 in. in diam. Oalya minutely greyish-
tomentose, the seements ovat e-oblong, sub-ncute, valvate, ovect. Pefals
broadly ovate, obtuse, pubescent outside, spreading.  Staumens 15, the
lilaments short, broad ; the anthers linear-elongate, slortly I,i.||]11,\,.,_”,“11,,.-_.:l
the counective also shortly mumeronate, Ovary ovate-globulay, prooved,
very tomentose ; the style short; the stigmn ovoid, small. Itipe fruit
ovoid, apicualate, tomentose, ‘5 in. long; sepals all enlarged, sub-
cqual, membranons, linear-oblong, sub.neute, moch narrowed ab tho
base, quite free from the froit, 5-vibbed, retienlate, 45 in, long, and
about G in. broad.  Pareshorea stellnin, Kw=, Journ. As. Soc., Bengal,
for 1870, pt. 2, p. 66. For. Flora Burm,, I, 117 ; Pierre Flore Fovest,
Coch-Chine, t. 224,

Perak: King's Collector, No. 7505. Distrip. Burmah,

None of the Perak specimens are in fruit ; but in leaves and lowers
tliey ngree absolately with Kurz's Bnrmese specimens. The calyx in
all is quite valvate, and it was on this character chiefly that Kurz based
the genus Parashioroa.

19." Saones Manawri, Burck in Ann. Jard., Dot Buitenzors, VI.
217. A small free: yvoung branches dark-colonred, stellate-pubernlons,
Liaves thinly corinceons, more or loss hroadly elliptic or elliptic-oblong,
shortly aliuptly and bluntly nenminate: the base broad, rounded, ar
almost truneate; upper surface glabrous, the midrib and nerves minu.
tely tomentose or pubescent when young; lower surface more or loss
sparsely minutely stellate-pubernlous, the sides of the midrib, especi-
ally at the axils of the main nerves. clandular and densely covered wiih
masses of brown pale-edged scales : main nerves 12 to 16 puirs, obligue,
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slightly enrvedl, thin but prominent beneath when dry, as ave the
transverse veins ; leneth 85 to 6:5 in,, breadth 155 to 2:25 dn.; petiole
35 in, densely stellate-pubeseent, senrfy. Stipnles deciduons, ovate-
lanceolate, nerved, stellate-puberulous. Pauicles axillary and termi-
nal, few-flowered, tawny-tomentose, (shorter than the leaves [P]); the

~bracts in pairs, nnequal, elliptic-oblong, bluut, nerved, ||ljht.-.a1-t'|li-1:nl

both surfices. * Seocments of ealyx (fide Burck) unequal, the threc
outer lavwer, imbricate. Petals minutely tomontose inside. Staeis
15, in two rows."” Hopea ? Maranti, Mig. F'l. Ind. Bat. Suppl, 459 ; A,
DC. Prod, XVT, 2, p. G33.

Perak: King's Collector, No. 850. Malacea: Derry, No. 952,
Distrip. Snmatrn, Bangka.

The Porak specimens arve not in flower; and 1 bave scen none
from clsewhere that ave. The above imperfeck description of the
flower has therefore been copied from Burek ( Ann, Jard. Dot. Buitenzorg,
V1. 217). The Perak specimens perfectly agree, as to leaves, with
an authentic specimen of Miquel’s from Sumatra, in the Calentta Her-
bariom. Miquel never saw either flower or froit, In fact, of the
twenty new species of Dipteroearpe described by this anthor in the
supplement to his Flora of the Netherlands Iudia, the flowers are des-
cribed in only two, and in these but partially !

90, Snores ExXIMIs, Scheff. in Nat. Tijdschr. Ned. Ind. XXXI,
340, A shrub or small tree; young Tranches pelioles and under-
surfaces of leaves stellate-setulose. Leaves corviaceous, clliptic-oblong,
or ob-lanceolate-oblonz, aenminate, narrowed to the rounded or sub-
cuneate base: upper surface glabrons except the tomentose midrib,
ghining, the nerves depressed : under surface seabrd, pale brown, the
reticulations midrib and 17 to 21 pairs of spreading nerves prominent:
length 63 to 11 in, breadth 225 to 345 in, petiole 25 to 33 in,
Stipules in pairs, persistent, ovate, acuminate, lonrey than the petioles,
reticulate, laxly pubescent and warted. * Wiags of Srutting-calys
linear-lanceolate, olbtuse: the three larger narrow at the bmse, 32 lo
36 in, long, *5 in. broad, sparsely pubescent, @-nevved ; the two shorter
and narrower 16 in. long. Fruit elongated-ovoid, acuminate, minute-
Iy whitish-tomentose.” Burck in Ann. Jard, Bot. Buitenzorg VI, 218
Vatica ? eximia, Mig. FL Ind. Bat. Suppl. 486G A. DC,. Prod. XVI
9 (23, Vatica sub-lacnwnosa ? Migq. Fl. Ind. Bat, Snppl. 486. Shorea
stub-lucunosa, Scheff. in Nat, Tijdsehr, Ned. Ind. XXXI, £50: A. DC.
Prod, X VI, 2623.

Malacen : Griffith, No. 5018. Penang: King. Perak King's Col-
lector, 10993, Disinim. Sumatrea, Bangka,

This plant is very imperfeetly known. [ have copied the descrip-
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tion of the feuit from Dr. Burek (L e). Migquel, who first deseribed
theplant ns n probable Vafica, had scen wnothing but a leaf-twig,
Specimens bronght from Perak by the Calentia collectors bear, instoad
of flowers, corvious cones, 1'5 in. long, of distichous imbricate braets,
concerning which Griflith, in his field note on lis specimen No. 5018,
wrote,—* irregular growth ecaunsed by an insect; each of the seales
of these coues benrs on its dorsum at its base n number of egzs.”
Griflith's No. 5019 appears to belong to o elosely allied, butdistinet, spe-
eles ;
of his catalogne, under the designation, * Dillendacen [7] nervose.”

21, Spowes Tmserront, King, nosp. A tree G0 to 80 feet high:

as also does the indeterminate plant issued by Willlich ns o, G635

young branches rather stout, the bark davk-coloured nnd lenticellnte,
bnt ecovered at fivst by a pale-grey, deciduous pellicle.  Leares corince-
ons, elliptic-oblong to elliptic, rarely oblong, sometimes slightly obovate,
obtuse, slightly narrowed to the rounded base; both surlaces glabrons,
the lower when very yonng sparsely lepidote, pubernlons cspecially
on the midrib and nerves, brown when dry: main nerves 5 or 9 pairs,
ascending, slightly enrved, bold and prominent on the under surfaco
like the midwib ; length 5 to 7 in,, breadth 2-5 to 3-25 in.; petiole G
to "8 in., stout. Panieles axillary and terminal, 2 to 3 in. long, velvely,
few-lowered, appavently ebracteolate. Flowers sessile, *6 or 7 in,
long. Sepals ovate, sab-acute, nnequal ; the 8 outer tomentose outside,
clabrous inside;= the 2 inmer smaller, neavly glabrous, the edges
ciliate. Pefal: mnch longer than the sepals, linear-oblong, obtuse,
pxpanded at the base, glabrous, except onec-half of the onter surface
which is adpressed-pubescent.  Stamens 15, in 3 vows, the filaments of
all dilated, unequal : the anthers shortly ovate, those of the inner and
longer row inappendiculate, those of the other two rows with o short
apical appendage from the connective. Orary narrowly conical,
tomentose, tapering into the short glabrous style; stigma minute.
Ripe fruit narrowly oveid, apiculate, minutely pale-tomentose, substriate,
1'2 in. long, and ‘0 in. in diam., the pericarp thick and woody. Per-
sisiant sepals with much thickened concave woody bases, forming a
cup embracing the lower half of the fruit, the apices of the outer three
prolonged into membranous linear-oblong obtuse wings excceding
the frait and sometimes 1'5 in. long; one of the inner sepals shortly
winged, the other often broad, obtuse and not winged.

Perak : eommon. King's Collector,

In this plant the froit is much larger than in any of the other
gpecies of Shorea here deseribed, and its pericarp is hard and thick.
The bases of the sepals ars greatly thickened and coneave, and they
form a cup which embraces closely, but does not adhere to, the lower

= et fita, . .
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half of the fruit, the apices of some of them being winged as nbove
described. In these respects the species rvesembles ecrtain  other
Malayan species of Shorea, . o, 8. Martiniana Schelf, 8. seaberrima,
and 8. stenoptera, Borck. Judging from the leaf-specimens on which
Mignel founded his Hopea Singkawang, that plant must bea close
ally of this. A species (flower ouly) collected by IL O, Forbes in
Sumaira | Herb. No. 2052) must also be closely allied to this. Tk
differs however by its conspicnously bracteolate inflovescence. Deceari's
Nos. 2651 and 3807, which form the types of Heim's species 8. brachyp-
ferg, ave also allied to this.
6. Hores, Roxb.

Glabrons or hoary-tomentose resinouns trees. Leaves ¢uitc entire,
firm, . feather-veined; stipules small, deciduons or inconspicuous.
Flowers sessile or shortly pedicelled, cbhracteate, in lnx panicles of uni-
lateral racemes. Sepals inseried on the receptacle, two being guife
external and three for the mdzst part internal, obtuse, imbrieate. Pefals
faleate, theiv apices inflected in bud., Stamens 15, or vavely 10, slightly
connate ; the connective subulate-cuspidate, the anthers ovate, their
valves obiuse; equal. Ovary 3-celled, the cells 2-ovuled : style shorily
eylindric or subunlate. Fruit 1-seeded, closely surrounded by the bases
of the accrescent sepals, the 2 external of which ave developed into
linear wings, the three internal not longer than the ripe fruit. Ewmbryo
as in Shorea—Disieip. of Shorea ; species abount 35.

Seet, 1. Ev-morea, Main nerves of leaves bold and prominent.
Nerves of leaves 16 to 18 pairs; accrescent
sepals 4 to 45 in, long, 10-nerved w1 I nervosa.
Nerves of leaves 10 to 13 pairs; accrescent
sepals 1°75 to 2:5 in, long, obscurely S-nerved 2. II, Curtisii,
Sect, II. Dryopacaxorpes, Mig. BMain nerves not
distinet,
Potals sericeons : the filaments longer than the
anihers ; ripe froit *3 in. long, the acerescent
sepals 7-merved, 1'75 to 2 in. long, and ‘2 to
15 in. broad ; leaf-petioles -23 to -4 in. long,
minutely tomentose,,, e e o H. micrantha.
Petals densely sericeons; the filaments shorter
tlian the anthers ; ripe fraié *2 in. long ; ae-
crescent sepals obscurely 5- to T-nerved, 125
to 13 in. long, and 23 in. broad ; leaf-petioles
-35 to *6 in. long, slender, puberulous, tinally
glabrous o & Hoantermedia.
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1. Horea xenvoss, King, n. sp. A tree 50 to 70 feet high: young
branches dark-coloured, glabrous. Leaves corinceous, oblong to elliptic-
oblong, shortly acuminate, the base rounded or very slightly cuneats ;
both surfaces glabrons; main nerves 16 to 18 pairs, spreading, bold
and prominent on the lower; length 35 to 5 in, breadth 1-5 to 2:25 in, ;
petiole '3 to 73 in., transversely wrinkled when dry. Flowers unknown,
Bipa frait ovoid-votund, apiculate, glabrous, *5 in. long; thoe two outer
sepals much enlarged, oblong-lanceolate, obtuse, slightly narrowed to
the concave thickened smooth basge, I0-nerved, ¢ to %5 in. long, and
6 to *75 in. wide; the three inner soepals not quite go long as the fruit,
broadly ovate, obtuse, thickened, smooth, closely embracing but not
adherent to the frait.

Perak : King's Collector, No. 3G90,

This is a very distinet species, belonging to the group of Hopea
with the nerves of the leaves bold. It is so distinet that, contrary to my
general practice, I venture to nawe it without having seen'the flower,

2. Horex Cunmisi, Eing, n. sp. A tree 50 to 60 feet high:
young branches slender, dark-coloured, lenticellate, almost glalious.
Leaves covinceous, broadly ovate to ovatc-oblong, shortly acuminate
or acute, the base slightly unegual-sided, rounded, ravely sub-cuneate;
both surfaces glabeous, the upper slightly pubernlons on the midrib
near the base, the lower with several hairy glands at the base, the
midrib sparsely and minuntely stellate-puberolous : main nevves 10 to
13 pairs, curving, ascending, prominent beneath ; length 35 to 45 in,,
Lreadth 175 to 2'5 in.; petiole “4 in., puberulous when young. Pani-
cles axillary and terminal, lox, few-floweved. Flowers about 2 in.
lone, pedicelled. Sepals broadly ovate, blunt, eoncave, tomentose onb-
side, glabrous inside ; the inner two rather smaller and more glabrous
than the others. Pefals ohlong, obligue, faleate, obtnse, partially tomen-
tose outside, glabrons inside. Stamens 10, the filaments short, dilated ;
snthers ovate, short, the connective with an apieal awn longer than
the anther, Ovary broadly ovate, puberulons at the truncate apex,
otherwise glabrous : style short. Ripe fruil ovoid, apiculate, pale
Btriate, ‘3 in. long; outer two sepals nccrescent, nnrrowly-oblong, reti-
culate, membranous, obscurvely S-nerved, obtuse, slightly narrowed
to the concave smooth base, 1'75 to 25 in. long and from <35 to 6 in.
broad ; the three inner non-accrescent sepals about as long as the
fruit. :

Penang : Curtis No. 1562. Perak : King's Collector, 8161.

3. Horea mrceastna, Heok: fil. in Trans. Linn. Soc., xxiii, 160,
A tree 60 to BO feet high: young branches slender with davk-colonred,
lenticellate bark and minote brownish pubescence.  Leares corinceous,

-
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h ovate-lanceolate or oblong-lanceolate, blantly caudate-ncuminate; the
base slighily cuneate or sometimes broad, rounded and slightly unequal ;
both surfaces glabrous except the pubescent midrib: main nerves
numerons, not moch more prominent than the secondary, and both
indistinet ; length 2 to 4 in., breadth 8 to 175 in. ; petiole *25 to 4 in
minutely tomentose, Pandeles axillarvy and terminal, NUInErens, ghort,
gpreading, 1 to 15 in. long, pubernlous or glabrous. Flowers *15 to
-25 in, long, shorily pedicellate. Sepals sub-equal, ovate-rolund, sub-
acute or obtuse® pubernlous and resinons ountside, glabrous inside.
Petals twice as long as the sepals, broadly oblong-obtuse, silky ontside
cxcept on one side, glabrons inside, Stamens abont 12 the filaments
dilated in the lower half, longer than the ovate anthers ; the conneetivo

]u‘{:-(ll:ln.""t] into o EiI'l':Tlt‘ :'|F:|i.(';|.J awn |U!|g{'r' than the stamen, I"h_'r:.r:,'
alongated, often constricted in the middle, glabrous ; style very short,
P gligma minute. Ripe fruit ovoid, apiculate, '3 in. long, striate, closely
embraced by the 3 inner sepals which abont equal it in length; the
onter two sepals accrescent, oblanceolate, obtuse, tapering to the con-
pave base, retienlate, T-nerved, 1:75 to 2 in. long, and ‘2 to +25 in. broad.
A DC. Prod. XVL 2, p. 634. Dyer in Hook, Gl FL Be Ind. I, 310.
Burck in Ann. Bot. Jard. Buitenzorg, VI, 238,

Malacea ; Maingay (Kew Distrib.) No. 210. Penang: Curtis, Nos.
187, 266, 1397. Peruk: Kiog's Collector, Nos, 3523, 8170. Distin.

Borneo : Bangka, Sumatra. .
Mpe, Curtiz notes on the Penang specimens of this, that the bark of
the tree is smooth and of o grey colonr, wherceas the back of its close ally
H. tniermedie 13 fizsurved like that of Shorea pareiflora. The specices of Hopea
with numerons indistinct nerves, (Scet. Deyolalan. ides) are not easy to
distingnish from each other in the Herbavium, H, Mengarawan, Mig., a
species published two years earlier than this (3. e, in 1800), comes very
. near this, and the two may Iluﬁr“.ll}' prove to be identical, in which
? - ecase Miquel's name must be adopted. Iopea cernua, Teysm. and Binn,
was deseribed by its anthors from a plant originally obtained from
Sumatra, but cultivated in the Buitenzorg Garden. It differs from I
Mengarawan and from H. micraatha in having larger leaves with more
pl'r.-mim-ul nerves, Lts anthors were doubtful as to its being _T'e:ﬂly dis-
tinet from L. Mengarawan, and I think these doubts were well founded.
Under the specics named I Dhyobalanaides by Miguel (1. e ) there are,
Dr, Burek asserts, two plants. Owe of ihese collected at Soengie-
pagoe in Sumatra, is, he says, simply H. Meugarawan, dMiq., and it is
tle fruit of this which Miquel describes under his H. Dryobalanoides.
The other specimen from Priaman iv Sumatra is different, and it is to
it that De. Burck (Ann. Bot. Jard. Buitenzorg VI, 2i1) desires to
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restrict the mame M. Dryobaleveides, Miqg. There is in the Calentin .‘
Herbarvinm an anthentio specimen of the very gatheving of the Socngie-
prgoe plant on which Miquel worked, aud I should refer it to I,
micrantio Hoolk, fil,

Petalandra micrantha, Tarssk. has been reduced Ly the authors of
tho [-:L']lf'l'.l-P]i'l.l'l':ill'llrll {Vol. L p. 183} to Hapea. It is however a difforent
]r];l.:l'l.i. From l|!|:i.‘~'. anl |.|<'Eﬂ:|l'_".-'- L€ ] :'Ilil[ltl.'].:w' soelion |r.rr:'-.ll.'-:1:-|_'.'.:_ whiclh is
charneterised by the nerves being prominent. By Dr. Burck, Pelalandra
13 redueced to Doona, .

4. Hores vrenuenis, King no sp. A tree 60 fo 80 feet high :
young branches rather dark-colonred, minutely lenticellate, pubernlons,
Leaves coriaccons, ovate-lanceolate, caudate-ncuminnte, the base cunente,
both snrfaces glabrons ; main nerves numerous, faink : leangth 2:5 to
3 in., breadth 1 to 1-35 in.; petiole '35 to *6 in. slender, puberulous but
finally glabrons, Panieles as in H. Mengarawan, the flowers pedicellate,
Sepals snb-equal; the two onter ovate, acuminate; the tloee inner
broader and more obtuse, all resinons ontside, glalivous and smooth in-
side. Pefals twice aslong as the sepals, narvowly oblong, obiuse, faleate,
densely sericcous externally, glabrons within, Slamens 12; the fila-
ments dilated, shorter than the anthers; the anthers short, erowned 1|_1f
a straight awn from the connective longer than the stamen. Ouvary
hour-glass shaped ; style short, stigma small.  Ripe fruit ovoid, apica-
Inte, -2 . long, pale, siriate; the two onter sepals acerescent, narrowly
oblong-obiuse, narrowed to the base, reticnlate, obseurely 5- to F-nerved,
125 to 15 in. long and ‘25 in. broad ; the inner three sepals not accres-

‘cent, not longer than the fruit, and closely embracing it
Penang: Curtis, No. 425 and 1398, Perak: King's Collector,
No. G704,
This speecies 18 no doubt near to I, micrantha, Hoolk. fil., but, nccord-
ing to Mr. Curtis, it is distinguishable from that, while growing, by ils -

bark, this tree having a fissored bark like that of Shorea parvifolia, Dyer, ke
while the bark of H. micrantha is smooth and grey. The petals of
this are also more sericcous than those of IT. micrantha, the filaments -

are shorter than the anthers (not longer, as in I, micrantha), the lonves
are more glabrous, the petioles lonrer and more slender and more
glabrous, and the fruit and accrescent sepuls are smaller than in IT
micrantha. L bave thevefore ventored, after much hesitation, o name
this as a species, and from its relationship to JI. micrantha and ff, Menga-
rawcun, 1 have called it I dutermedia. Its vernacular name in Penang
is Jankang. It has Dbeen suggested that this plant should be vefer-
roed to . Ih'_r,ruimfemr-frfa g, Mig.—a coorse which 1 would have .'u]nluhlul
with greal pleasure had it been clear whal M, Dryebuluneides really is,
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oy But, nz 1 have stated in a note noader 7w werantiia, 0. Dryobalanoides
nppears to be a composite species ; moreover, its author nowhere describes
its Howers;  For these veasous I think it Ul1g]lf:- to he sup[un-,.s.,-d a8 N
speeics.

7. Rerxonexoros, Korihals,

Resinons trees, with the leaves, infloresecence, and !'In'u.‘m; of Tatiea.
Ripe fruit globular, crowned by the persistent style, 1-celled, l-seeded,
the periearp eofiaccons, indehiscent. Calyx of ripe fruit slightly ae-
erescent, the pieces oblong, nearly equal, and quite free from, and usually
shorter thau, the feait (longer in. B. Kunstlord), Tsauxiz (sub-genus
of Vateria) W and A, Disteis, Malaya aund British Indin. Species abont
10, ’

Taanziz wos cstablished by Wizht and Arnot as a snb-gonnz of Taierin, Linm
. to receive the thyes gpecies Taferia lancecfolin, Roxh., F, F.‘-ui:-t.'gf. teraer, Wight  and

Thw.) and iis chamelers were, * Segments

F. Ceglonicn, Wight {Stemoepories i
of the calyx ovate, acute, enlarging in froit ; petals faleate and about threo times the
Iemgth of the calyx:
clavate, 3=6 toothed @ poaicles axillary, shorter than the leaves” The other gection
of Vaterin sugoested by Wicht was Eu-Talerin {the Faferia of Linnwns and of
which 1. dwidice, L. is the type) and of this the charnctors ave, * Calyr-degumionts
i obtnss, searcely enlarging in fruit: pefels oval, scarcely longer than tho enlyx :
stamcens 40 or 60 with linear anther-cells: style elongaiod : sfigma acate; panicle
o Wight's lnsiradions, pule-

cug 1o with oblomz anther cella; style shorts stirue

Invge and terminnl. Rorthals, evidently overlooki
lished (Verh, Nat. Geseh. Ned. Ind, p. 56) his gen
ong of the very plunts (viz., Teleria loncemfolin, Roxl) for which Wight anid
Aoy foundoed the sub-genns fsouris; and to this Belinedeadron Korthuls adided

ns Retinedendron to cover

biis own Mualsyan !I]lvll‘.it'.’- R, Razzak and . jgauciforum. - Althoogh Teoexis may lave
thie ];lri_nrf.l_\' ns o sub-wenns (Wight's Ilostrations were published in 1840, awnd
Korthuals' book, just quoted, bears the date 1830—=1842), Reldwedendron iakes price-
dence as o genns,  The Howers of Refinodendron are exactly those of all the species
of Faticy {except the anomalous F.oseephiula, Roxh.) foasmuoch os the seements of
z the ealyx are elighily imbricate when the bod 8 very young, Lecoming valvate ns
! the bud ndvanees in age; the peials are much longoer than broad, their apieed are
not inflexed in westivation, amd l:|1|':.' are net gpreading when expanded.  The frai
itself iz dlso practically that of Fafiea; bnt the fruiting-calyx is different, for its
lolwes ave invaciably froe from the beginping, they nre pretty nearly eqonl to cack
other, but (althongh slightly acerescent) they are in most coscs shorfer thun tho T,
Az recards its calyx, Reline fendron 15 |.."|.|jl.ﬁ|."|_'|.' allied to Vederia, but it dilfers From
Viteriu in it flowers; For in Veferia the glamens are nmnorons (40 to G0}, the
peinle are ecarcely longor thon the sepmenes of the calyx and are spreading ; mope-
over the inflorescencs is longer in Taterde than in Retiredendogn, aud it i terminal.
11 short, Retinodeadoon has the flowers of Vatior and the fruit of Taferin, 1
Burek forme Retinodeadron aml fsawsis into sectons of the genns Vatien, givine
— & bowever chamelers to the section fsausis which forme no part of Wight's orizina!
charicters of it s o sab-section of Vaterie, Iu Dr. Burel's seetion feauais, = th
calyx-lubes are all necrescent, suli-oqual to the frafl, or much Jovger,”

A 1
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Fruiting-calyx shorter than the frait. ;
Leaves 35 to 6 in. long: frait <k in.in dism. 1. R pallidiom,
Leaves 7 to 101n. long : frnit 65 in, in diam, 2. B. Scorfechinii,
Froitine-calyx longer than the fruit 3. R
1. Renxopexproy parmpics, King, A small tree (fide Dyer):
young bramches slender, deciduously pubernlons, their bark pale. Leaves

Kunstlers.

coriaceous, eblong-lanceclate to narrowly clliptie, acuminate; the edges
entive, recurved when dry; the base acute: boih surfaces glabrous,
the upper shining ; main nerves 9 to 10 pairvs, enrving, obligue ; length
35 to G an., breadéh 12 to 1°8 in., petiole *4 to *5 in. Pawdeles axillay,
rarely extra-axillary, pobernlous, 1 to 3 in. long.  Flowers 45 in, long ;
Culye-seqments ovate-laneeolate, seurfy-pubescent. Pefals oblong, lanceo-
late, sub-acute, sicllate-pubescent externally. duflers broadly ovate,
with a short blunt apienlus. Cleary paberulous ; stigma capitate, lobed.
Fenit clobular, about -4 in. in diam., glabrous, shining, very minutely
and sparsely lepidote, partially covered in the lower half by the slightly
|m|_r|1u,'1]1 :‘:I:I-r.':ld[u:;‘ or sub-reflexed, I::‘Ll'um'];.'-u[ﬂuug. membranons,
d-nerved, reticulate calyx-lobes. Vatica pallida, Dyer in Hook. fil. FIL
Br. Ind. T, 302. ;

Pennng : Maingay, on Government Hill, at an clevation of about
800 fect ; Curtis, No. 117 ; King, Kunstler,

This is known only from Penang, It is evidently a rave tree. Its
fruit somewhat resembles (exeept in size) that of V. luncemfoliv, Blume,

2. Renxopexprox Scortecuixn, King, n.sp. A tall tree: young
branches rather siont, deusely furfuraccous-pubescent. Leaves coria-
ceons, obloug, iapering to the sub-acute apex; the base slizhtly nnr-
rowed, rvounded: both surfaces glabrous: main nerves 14 to 18 pairvs,
spreading, curving, promivent on the lower, depressed on the upper,

surface when dry, the transverse venation bold: lengih 7 to 10 in., 33
breadih 2'G to 32 in, petiole *6 1o 75 in. Panicles crowded towards -

the apices of the branches, mostly axillary, 2 to 25 in. long, the
swchises brownish flocculent stellate-tomentose, as is the calyx exter-
nally, Flowers 6 in. long. Calyz-lobes ovate. Pefals thick, oblong,
blunt, ]rllh:.']'ﬂ!mt.q Exit"]'n:ﬂ[;l.', g‘?:lhr:‘rl]ﬁ within, Sfamens {']]{Ejtic, apicu-
late. Orary minutely tomentose; stigma clavate. Ripe fruit sub-
gluobular, sub-rugese, vertically grooved, minuniely rufous-seurfy, about
63 in. in diam, laxly embraced in the lower half by the broadly ovale, -
membranons, many-nerved, reticnlate, snb-equal ealyx-lobes,
Peruk : Scortechini, Nos. 1840 and 1042,
The calyx-lobes are nearly equal iu size, qnite free from the froit, . _ o
much shorter, and they embrace only its lower half. This species is
allicd to Refinodendron Bussul, Korth, (Nat, Gesch, Ned. Iud. 56, @ 8,)
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but has lroader leaves and mueh move condensed panicles than that
specics.
3. Remmonpxonoy Krxsrier!, King n.sp. A tree, 20 to 50 feeb

high, sometimes a shrub : yonng branches slender, ||i‘k'1'|'|11¢3-11:4!_1.' stellate-
miberulons.  Leaves thinly coriaceous, elliptic-oblong to oblong-laneeo-
late, somelimes slightly obovate, sub-ncute or shortly and bluntly
aeuminate; the base eunente, ravely vounded : upper surface glabrons,
the midrib and nerves pubescent ; the lower quite glabrous ; main nerves
7 to O pairs, aschnding, slightly prominent beneath: length 225 to 45
in., breadth 125 to 175 in., petiole ‘25 to “ in. Racemes axillavy, 1
to 1-5 in. long, sparsely scaly. Flowers *4 in. long. Calye-lobes ovate-
lanceolate, pubernlons. Pefals oblong-elliptie, oblique, obtuse, puberulous
outside. Anthers slightly and sharply apiculate. Cwary pubernlons,
sticma eapitate, Ripe fruit globulay, with a long enrved apical beal,
glabrons, abount 23 in. in dinm. Calye-lobes all acerescent, sub-equal,
oblong, tapering slightly to the sub-obtnse apex, the base slightly
anricled, thickly membranons, glabrous, 3-nerved, the longest abouk
13 in. long, and 35 in, broad, loosely surrounding, and longer than, the
fruit.

Perak : Scortechini, Wray, King's Collector; very common at low
elevations.

Iu this species all the five ealyx-lobes are ncerescent and of nearly
equal size. They are quite free from the ripe fruit, ronnd which they
form a loose semi-inflated investiture. Tts nearest ally is Valica
bancana, Scheffer, (Retinodendron bancanwm).

8. Tsortema, Scheffor.

A #all resinoms tree. Leaves coriaceous, enfire, feather-veined.
Flowsrs in axillary or terminal paunicles. Calyz-tube very short, the
segments ovate-rotund, imbricate. Stumens 30 to 35, the anthers ovate,
the cells divergent at the base, neute, the valves equal, the connective
produced into an apical bristle-like appendage. Orary 3-celled, the loenli
bi-ovulate; the style short, terete, 3-angled at the apex.  Fruif indehis-
cent, l-seeded, the pericarp coriaceons, Fruifing-calys an open cop
not embracing the fruit; its lobes all slighily enlorged, spreading (nob
winged); the outer 3 rotund, broader than the 2 narrower inner lobes.

One spocies—Malayan,

g 1, Tsorters Borseexsis, Scheff. MBS, ex Burek in Ann. Hoi
Jard, Buitenzorg VI, 2 A large tree: young branches slender,
dark-coloured, sparsely lenticellate, glabrescent. Leaves coriaceons,

=~ ablong, enb-acute, slightly pnarrowed to the ronnded base : upper surface

slabrous except the pubernlous midrib ; the lower pale, elalirous ; main
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nerves 8 or 4 pairs, oblique, slightly curving, prominent beneath ; length

4 to 5 in., breadih 173 to 2 in., peliole *5 in, Panicles 4 to G in. long,
1 B

:;ir-\_-“;'.il"-l:lﬂ‘-vw.‘rnI s hracteoles ecodueous, I '8 .'\-ll':ll.'lll'\\. atallkod, t'.-a.’y,f-

mwinutely tomentose.  Pelals 5 in. lone,

pale tomentose.

Rlamens ol to S0, 3 sevies, the llaments dilated ot the baso : aothers

with I'1lliil|. valves, ”--'.I'f SETICCDHS, sr;.i'._- _|_|\5;|=,||'|_|||3-_C_ _{f.,",-_ul- _.l',-,--.':’ &1 li=

elobose, ncuminate, pale tomentose, about ‘25 in. in digm. ; 1':'Illllil1_:~{';L]".H

forming & cup with a coneave short tube embraging the fruit, the BOLr-
wents spreading, re-curved, the 3 outer 63 in, in lengih nd breadth, ihe
2 mner smaller,  Heinr, * Recherches sur les Lipterocarpaciées,” p- ol
Pahang : Ridler, No. 2626, Disrrim, Baneka, Dorneo,

Leaf-specimens of what appear to be this tree were collected by
Mr, Wray (Herb. No. 3426; in Upper Pe

1-
oLt

9. Baravocanrus, Beddome,
Glabirens or pubernlons, ravely seabrid,

resinons trees, with in-
conspicnons fograceons stipules. Leaves entive, corinceons or membran-

ous, penni-nerved,  Flowers seeund, sessile or shortly pedicelled. Sepals

distinet or united al the base, imbricated, two quite exiernal to the

others; in fruit sub-cqual, only slightly enlarged, w
!.l.ll'Iu:iI.'I_!T' H

oody, thickened, and
L B-lobed cup round the base of (but ravely euveloping) the
fruit, not adnate to it and never spanding into wings, Pofuls elliptie,
acuminate, the apices slightly inflexed in bud or not inflexnd ab
Stamens 15, attached to the bases of the petals, in 8 rows: or 10
in 2 rows, sub-eqnal, the filnmenis much dilaied at the |

obliquely
ull.

MUBE, the connee-
tive prolonged into a straight apical awn longer than the ovate anthoer.
Torus flat.,  Ovary S-celled, cells 2.gvuled. ovules collateral.  Style

short.  Stigma minute, entive.  Frail oblong op sili-gloliose, apicnlate 5

the pericarp ligneons or sub-lipneous. e solitavy, eveel: cotvledons -
feshy, plano-concare, the lurger 2- or 3-lobed, or entire ; the radicle < :1
prominent.  Southern Fesinsular India, Malaya, Probably 12 species,

Leaves glabrons, smooth,
Licaves ovatelaneeolate or ovate, candate-gey-
minate.
Stamens 15

Fruit entirely enveloped in the ] ichi-

Iy enlaroed ealyx seor Lo B Curlis'es
Only the lower part ofithe fruit en-

veloped by the calyx ., w20 I, penavigind

Stamens 10

BEe awp

v o B anomalis.
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Leaves narvowly oblong, gradually narvrowed
to the nente apex.
Fruit I'73 to 223 in. long : stamena 10 ... 4. B, moeiois.
Frait 1°5 in. long : leaves 4 to 6 in. long,
with 9 or 10 paivs of bold pavallel
Herves e 0 B Hetmad
Fruit *6-in. long : leaves 223 to 275 1u.

long, with 7 or 8 pairs of slightly

prominent nerves v B0 0 Wrayi.

Leaves atellato-pubescent, seabrid ... wie 0 B Momsleyanus,
1. Bavaxocarers Comrisn, King. A tree 20 to 30 feet hizh : young

branches slender, the bark davk-colonred, pubernlons, Lecves mem-

Lranons, ovate-lanceolate, Nunﬂ}' candate-nenminaie, the base !-:]i;._:ht]l','
ennesio : both surfaces glabeouns, dull; main nerves 8 to 10 pairs, spread-
ing, faint and scarcely more prominent than the secondary nerves ;
length 2 to 2:5 in., breadih ‘75 to 1 in., petiole ‘1 to *15 in. Panicles
axillavy and terminal, shorvter than the leaves, glabrescent, lax, each
with a few 3- to 5-flowered spreading branches,  Flowers secund, short-
Iy pedicelled, *15 in. long. Sepels distinet, sub-equal, thick, rotund-
ovite, very obtuse, puberulons ontside, glabrous inside, the edges slightly
cilinte. Pefals elliptie, obliquely shortly and bluntly nenminate, glabres-
gent inside, partly pnbernlons and partly glalrous outside. Stamens
15, in 3 rows, sub-equal ; the filaments shorter than the anthers, dilated:
antbers broadly elliptic, truneate, the connective produced into an
apical awn longer than the stamen,  Oeary eylindrie, trnneate, glabrouns,
the sixle short and stigma minute. Fruidt smooth, globular, apiculate,
crowned by the snb-sessile discoid stigma, enveloped by, bt not adherent
to, the slightly thickened sepals, *25 to *8in. in diam. (calyx ineluded).

Penang : Curtis, No. 1406, Perak: King's Collector, Nos. 3171,
3294, 6543 ; Wray, No, 2500,

2. Barixocarrrs rexaxetaxvs, King, n, sp. A tree 40 to 50 feob
high: young branches slender, dark-coloured, lenticellate, slightly
puberulons at the very tips. Leaves corvinceous, ovate-lanceolate or
ovate-acnminate, often eandate-neuminate, the base slighily cuneate or
almost rounded, the edges slightly undnlate, both surfaces glabrons :
main nerves 7 to 8 pairs, spreading and curving upwards, not promi-
nent on either snrface ; length 1°75 to 4 in,, leeadth 8 to 146 in., petiole
45 b0 b in.  Pandeles axillavy and terminal, hoary-pubescent, many-
Howered ; the tlowers secund, 7 0 9 on each lateral branchlet, pedicclled,
‘15 ta 2 in. long. Sepals sub-equal, broadly ovate, sub-acute, yellowish-
pulveruleut, tomentose externally, clabrous internally. Pelals oblong,
abtuse, twisted and with the apices reflexed in wstivalion, spreading
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when expanded, minutely yellowish-pulverulent, tomentose outside,
glabrous inside. Stamens 15, sub-equal : apical awn curved, lomger
than the anther. Ovary ovoid, narrowing upwards into the style ; stigmn
minute, Fruit ovoid, very slightly apiculate, striate, pale pubescont
nbout ‘G in. long and ‘3 in. in diam., the persistent calyx covering th
lower third of the fruit, sub-glabrous, thickened and concave ab
base; the tecth deltoid, spreading. Richetia penangiana, Heim in Bull,
doe. Linn, Paris, 1891, p. 980.

Penang: oo Government Hill, at an elevation of *vbout 1,000 feet,
Curtis, Nos. 1429 and 1593; Hullett, No. 188; King's Collector, No.
1534, Pemk: Kivg's Collector, Nos. 3333, 3707,

The leaves of this species, although larger, resemble those of B.
Crrfizii: but the fruits of the two are guite different. One of Mr,
Curtis’ specimens, No. 429 (communicated from Kew), forms the type of
a new genus ealled Richetin, which 3. Heim has founded (1. e p., 975,
alsoin his “ Recherches sur les Dipterccarpacies™ p. 50). without having
seen its flowers. I have vetained for this M. Heim’s specific name, while
referring it to Beddome's older genus. The vernacular name of tle
species is Dammar Elam.

3.  Baraxocarrus axomanvs, Kiog, A tree : young branches slender,
dark-colourved, minutely lenticellate, the tips puberulous. Ledves coria-
ceons, ovate, ncuminate; the base broad, sub-ecuneate; both surfaces
glabrous ; main nerves 6 or 7 pairs, ascending, curving, not prominent :
length 225 to 2'5 in., breadth 1 to 1'3 in., petiole ‘6 to *7 in, Panicles
numercus, axillary and terminal, longer than the leaves, pubescent,
their lateral brancllets beaving G to 8 sub-secund flowers. Flowers
shortly pedicelled, ‘15 in. long. Sepals broadly ovate, connate at the
base, obtuse, minutely tomentose outside, glabrous inside. Potals
elliptic, blunt, yellowish adpressed-serviceous outside, rlabrous inside,
ouly about twice as long as the sepals, spreading and reflexed so as to
expose the stamens and pistil.  Stamens 10, in two rows: the filaments
longer than the anthers, dilated ; anther short, ovate, its connective pro-
duced into an apical awn as long as itself.  Ovary ovoid, striate, pubes-
cent, style short and thick, stigma small.

Kedah : Curtis, No. 1654,

Mr. Curtis is as yet the only collector of this, and his specimens
have no fruit. [ refer it to this genus, although its flowers differ from
those of the other species koown to me, in having petals only ahout
twice as long as the sepals, spreading and reflexed so that the andro-
gyuecium is guite exposed ; and in having only 10 stamens  Tn other
respects the specimens agree with Dalanccarpus, Its verpacular name
in Kedah is Malaut.




1893.] G. King—Materials for a Flora of the Malayan Peninsula. 133

- 4, Bavasocarrvs saxmue, King, o, sp. A tree G0 to 50 fect high
all parts excopt the infloresconce glabrous : young branches rather stonk;
the bark, loose, papery, lenticellate, pale. Leaves thinly COUTNEROTLE,

hlong to clliptic-oblong, sub-nente, slightly narrowed to the rounded

aso: main nerves 7 to 9 1mi1'>‘-, s]f:.:hﬂ}' prominent beneath, the branyg-

verse veins slightly prominent when dey : length 5 fo 7 in, breadth 2

to 25 in., petiole *5 to '6 in. Panicles axillary or terminal, about half

s long as the leaves, few-flowered, minutely tomentose, Flowers anb-

gossile, 6 ov T in. long. Sepals broadly ovate, the onter two tomentose,

the inner three more or less glabrous externally, all glabrons internally,
the inner two with ciliate morging, Pelals much longer than the sepals,
narrowly oblong, the apex erose, expanded and coneave at the base, ad-
pressed-pubescent outside and towards the apex inside, otherwise gln-
brous. Sfamens 10, in two rows; onthers with a deflexed terminal
appendage from the connective. Ovary elongate, narrowly conieal, seri-
ceous.  Siyle rather short, glabrous; stigma small.  Ripe fruit cylindri-
enl, tapering to ench end but moest fo the apiculate apex; perienrp
woody, striate, sub-glabrous, pale-brown when dry : 1'75 to 2:25 in. long,

~ and *Gor -7 in. in diam, Persisfent sepals fibrons, forming a toothed

cup about ‘5 in, deep, embracing the base of the frmt.

Perak : King's Collector, Noa, 7987 and 800G,

The flowers of this fine specics do not exactly answer fo
Beddome's dingnosis of the genus Balonocurpus, inasmuch as they have
10 instead of 15 stamens, and neither of the cotyledons is lobed, In
other respeets the flowers and finit agree perfectly.

5. Baraxocanevs Hemi, Eing v, sp. A treo 50 to GO feeb high :
young branches rather slender, the bark dark-celoured, puberulons
or glabrescent. TLeaves coviaceous, narrowly oblong, tapering to the
acuminate apex, and slightly warrowed to the roonded base; upper
surface glabrous, shining, the midrib minutely pubescent: lower
gurface glabrescent except the pubescent midrib and 9 or 10 pairs of
ascending, bold, slightly-curving nerves: length 4 to G in, breadth
1 to 1-75 in. ; petiole *3 or *4 in, with minate black tomentum, Flowers
nnknown. Ripe carpels cylindrie, tapering fo the apex, slightly na-
rowed to the base, 1-5 in. long and *5 in, in diam. ; the pericarp wuoody,
sub-glabrous, sub-striate, dark-coloured when dry. DPersistent sepals
sub-ermal, puberulous, thickened, forming a 5-lobed cup ‘6 in. deep which
ombraces the base of the fruit.  Plerrea Penangiana, Heim, MSS.

Penang: Curtis No. 273 (leaves only). Pernk: King's Collector,

- No. 3718.

This tree, of which as yet only froiting specimens have been found,

so closely resembles the other Malayan species of Balanocarpus des-
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Mt

eribed here, that T yefer il without any hesitation to this L0,
M. Curtiz' leaf specimens of this have, I uwnderstand, received from
M. Heim the MSS. name, Plerrea pennugiona. Tho cenns Pierrea
has been fonnded by M. Heim (Bull. See.  Linn. Paris, 1891, p. 958
and “ Recherehes sur les Diptercearpactes ™, p. 78) on specimens . of
which the anther has not (08 e admits) bad the advantace of se ine
the Hmn.'r.:. The vernacular name of thiz tree in l‘mmug is Chengalk,
and its timber is, according to My Curtis, very valuable. Tn the
State of Perak, on the mainland almost opposite Penand, another spevies
(B. Wrayi) receives o similar vernaenlar name,

6. DBaraxocaners Weavy, King u sp. A tree: voung branclies
slender, dark-coloured, glabrons. FLeaves coriaceons, narowly oblong,
E’].ﬁllllﬂn}" l1‘|p|_'|:'in_r:-; from the middle to the aeute apex ; ilie base snb-
cuneate or rounded, slightly unequal-sided : both suifaces glabrous;
main nerves 7 or 8 pairs, curved, oblique, slightly prominent beneath ;
length 2:25 to 275 in,, breadth -75 in.; petiole ‘25 in., transversely
wrinkled. Panicles axillary and terminal, nearly as long as the leaves,
Flowers unknown, Fruft ovoid, much apieulate, olabrons, ~Gin. long,
covered in its lower two-thirds by the persistent sub-necrescent glabrous
calyx ; outer {wo sepals smaller than the others; elliptie, obtuse, the
inner three rotund, all thickened and conceave.

Perak : Wray, No. 813

Collected only ence and without flowers. According to Mr. Wray
the timber of this tree is valuable, and its vernacular nnme is Clingt, or
' r':l.':,lui. I refer this (in spite of the absence of lowers) to Palaiocar-
pus, the other species of which it so elosely resembles,

7. Baraxocirros Hewsievaxvs, King, n. gp. A tree 50 1o 100 feet
high : young branches rather stout, rough, minutely lenticellate, pube-

rulous.  FLeaves corinccous, elliptic-oblong, sometimes slightly obovate,

shortly aud abruptly acuminate, slightly narrowed to the rounded op =
sub-emarrinate base: upper snrfnee :_-:]u||1-i|'||ﬂ exeept ilie ||1i|111r_|;-]‘|,r 1

tomentose mwideib; the lower sealiid from minunte vigid stellately hairy
tuligreles which are most abundant on the stont midrib and TV B8 =
main wverves 18 to 20 pairs, oblique, parallel, very prominent on the
lower, ehsolete on the npper, suvface ; length 7 to 12 in., breadth 325
o 3 in.; petiole °6 to ‘D in. seabrid, pubescent. Punieles axillary o
terminal, 3 to 7 in. long, senrly stellate-pubeseent ; flowers rather
crowded on the lateral branchlets, 5 in. lone,  Sepnls sub-gdual,
broadly ovate, acute, yellowish-tomentose cxternally, glabrons inlernally,
FPelals twice as long as the sepals, or longer, ellipiie, oblique, olit s,
glatrons  except  a leoad  adpressed-sericcous  band  extornally, ~—*
Samens 15, in three rows s the filiments dilaled, unequal, tonger thn

- -
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-1 the shortly ovate anthers; apical commectival appendage deflexed,
curved, longer than the anther. Owary elongated-conie, tomentosc,
tapering into the sparsely pubernlons style; stigma small. Ripe fruil

15!'1“:“'7}' ovoid, apieulate, pale brownish-tomentose, 1'25 to 15 in. long.

nd 75 to 1 . in diam. Persistent sepals nearly equal, their bascs

thickened, woody, pubescent, and concave, forming an ivvegularly 5-toothed
enp which embraces the lower half of the fruit. Shorea Hemsleyana,

King MSS. in Herb, Cale.

Penang: Cilrtis No. 2512. Pernk: King's Collector, Nos. 5431,
G670, and 7562, Beortechini No. 1653.

This iz an altogether anomalous species. It las leaves like
several of the seabrid species of Shorea, such as 8. eximia and §.
leprosula, Tis flowers ave also more like those of Shorea than Halano-
carpns ; but its fruit is essentinlly that of the latter genus, in which,
not without hesitation, I inclode it. 7

;

10. Pacuvxocarros, Heok. fil.

Resinons trees with the leaves and flowers of Vaiies, but with
sometimes only ten stamens.  Fruid ovoid-globose, nmbonate at the npex,
l-celled, 1-seeded, the pericarp densely corinceous, splitfing vertically.
Calyx with five eqnal segments, at first almost free from the fruit, but
the tnbe pradually acerescent, much thickened and adnate to the fruit,
and finally embracing the whole of it except the apex. Seed pendulons,
testa thin and adherent to the endocarp, cotyledons very thick and feshy.

Leaves elliptic to cblong-elliptic, sub-acate or

shortly and obtusely acuminate... o L. P, Wallichi,
Leaves broadly-elliptic or obovate-elliptic, the
apex very blunt ., T w20 P, Stapfians.

Dr. Burck {in Ann. Jard. Bot. Buitenzorg) expands the definition of the gonnus
b Fatice #0 s to include not only the closely allied Synapfer, but also the genora
1 Teanxis W, A, Retinodendron, Korth,, and Pachynocarpus Hook il To the union
of Synaptea with Fativa 1 gee no objeetion ; for the wheole difference betwoon the two
{ng I have stated in a note under Paticn) consists in pevfect freedom of the froi
in Tatica from the enlarged calyx, wheress in Synapfea there is a slicht adhesion to
tho enlvx at the very base. But for the inclusion of Pucliyascarpus, 1 soo no anfficieni
justification ; for inthis genus the calyx docs not expand intoe membranons wings, T
forms n dense fibro-cartilaginons cover for the fruit, which it tighely embraces, and
to which it fs quite adnate. As regands Tsuels and Retiesdendeon, they appear
to me to be undistinguishabls from cach other by any bt crivial miarks, bt they
differ sufficiently in calyx from Vatica to be treated ss o gened under tho oldo
pame Retinodend romn.

1. Pacurxocarers Watniemr, King. A tree 40 to 70 feet high
young beanches deciduously scurfy-puberalons, their bark pale-hrowy
sparsely lenticellate. Leaves corinecous, clliptic to oblung-elliptic.

Joo1 18
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sub-anente, or shortly and obtusely acuminate, the base cuneate; both :
surfaces glabrous, the lower pale and prominently reticulate when dry
main nerves G to D paivs, slightly prominent beneatl, ascending ; length
ded to 8 in., breadth 15 to § in., petiole; *4 to G in, Panicles crowde
near the apices of the branches, many-flowered, 2 to 4 in. long. Calyz
lobes deltaid, Ilﬁ!lﬂt{'l}‘ "-‘t:':\'ﬂf}' ontside. Paofals ]i1l:':t!'~0]]!f}1lg! obtuse,
pubernlous externally. Stamens broadly ovoid, minutely but obtusely
apicnlate. Orary pubernlous: stigma sub-eapitate, l:zbml, Ripe frait
ovoid-globose, about *75 in. in diam,, closely embraced by the slightly
shorter, much thickened, persistent, fibrous or woody, rugose, enlarged
calyx-lobes. V. Wallichii Dyer in Journ, Bot, 1878 p. 154, Vatica ruminata,
Burek in Ann. Jard. Bot Buitenzorg, VI, 227 t. 29, fig. 4. - i

Penang : Wallich, Cat. No. 8018 ; Curtis Nos. 1161, 1218, 1381 i
Malacea : Maingny Ne. 201, Trang, King's Collector.  Johore, Hulleth
and King. Perak: common at low elevatious, King's Colleetor, Scor-
tochini, Distrin, Bangka,

In the young stages of the froit of this species the ealyx is quite
small and emlaiaces only the very base of it, much as in Jsanris ; bot as
the froit expands the ealyx grows, so that when vipe the fruit is, with
the exception of its apex, elosely embraced by the mueh thickened,
lignified, obseurely tosthed calyx-tube. This offers, thereforve, o transi-
tion between Leawris and Pachynecarpus, And, indeed, it is to the former
gection that Dyer refers it (Jomrn. Bot, 1. &), and to which Durelk
refers his I). ruminata, a species which anthentic specimens shew to be
identical with this. Dr. Burek's species, Vatiea verrucosa ( Aun, Jard.
Bot, Buitenzorg) appears also to como very near to this.

2. DPacmysocarres Starrnaxvs,” King, n. sp. A treo 80 to 100
feet high : young branches rather stout, sealy-pubescent at fivst, nlti-
mately glabrons.  Leares eoriaceons, broadly elliptic or obovate-elliplic, .
the apex broadly rounded, slightly narrowed to the rounded or sub- =
cuneate base : upper surface glabrous, ghining, the lower paler, minutely
and sparscly senrfy-pubernlons on the mideib and nerves: main nerves
10 to 13 pairs, oblique, prominent on the lower, depressed on the
upper, surface; length 5 to B in,, breadth 275 to 45 in, petiole ‘65
to 1 in. Flowers unknown. Ripe fruit almost solitary, 25 to 3 in.
long, on o woody raceme, globular, slightly apicnlate, 125 in diam.,
closely invested by the gamosepalons, 5-toothed, thickened, woody,
rugose, rlabernlons enlyx.

Perak : King's Collector, Nos. 5932 and 61582, ;

This very distinet specics was first recognised as a Paclimacarpis S
by Dr. O. Stapf, of the Kew Herbarinm, after whom T have named it
Lis lowers ave us yeb unknown ; but it is readily identified by iis leaves.
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11. Axcisrrocrnaprs, Wall,
Smooth climbing shrbs with short supra-axillary, offen arrested
and circinately-hooked, branches, FLeaves usnally in terminal tufls,

“poviaceousz, entive, voticulately feather-veined ; cxstipnlate.  Flowers

;as.u.;.]E:,' small, very eadncouns, in termioal or lateral panicles. Calye-
fule at first short, adonte to the base of the ovary, its lobes imbricate,
finally turbinate and adwsate to the frnit, with the lobes unequally en-
larged, spreading and membranous. Sfamens 5 or 10, subperigynons,
Orary l-celled/ inferior; style sub-globose, pevsistent; Stigmas 3, erect,
compressed, truneate, deciduous. Ovule solitary, crect or laterally
affized. Sead 51th-g‘|l.I]JU-‘~i-‘1 testn ]11'.:.[-311;(;{] into the rominations of the
copious fleshy albumen ; embryo short, steaight; eolyledons shork,
divergent.—Distrin, Exeept 4. guincensis in W. Tropical Alviea, con-
fined to Tropical Asia and the Indian Archipelago. Speeies about 10

I follow the anthors of the Geners Plantarum and the Flora of Dritish Indin
in incloding Aucistrocledus in Dipteroerrpes, 1 venture, however, to think that if
yeonld bo better to keep it as the type of o distinet Natoral Order ns  MAL Planchon
and De Candolle have dene: for its characters do not fif well into tho disgnosis of
any other Order

AwxcisTRocnapts Extexses, Wall. Cat. 1052, Leaves obovnte or

nlum ata-ohlone, blunt or sub-nente, much narvowed at the base; pam-
cles dichotomons, about half as long ns the leaves: fruit ‘:l:lnﬂfh or
i]'l"]l-l[‘u H- TlLi”\.'-l. aecrescont (_'1]!,\ lobes oblaneeolnte, obtuse. Planch, in
Ann, - Nabk. Ser. 3, XIII, 318. DC. Prodr. XV 2, 602: Dyor in
Hook. j|f J] B Ind. T, 299, dueistralobns B[ Gl J'.\Oill]- 1Y, 568,
t. 605, fig. 2

Andamnn Tslands, Thstrip, Burmah.,
Var. pinaungianus ; leaves sometimes oblanceolate-ohlong, acnte or

sub-acominate : panicles slender, lax, about as long as the leaves.
Aueistrocladis pinangians, Wall, Cat. 1054, Planchon in Ann, Sc. Nat.
Sor. 3. X111, 218; A. DC. Prodr. XV1. 2, 603; Dyer in Hook. {il. F1,
Br. Ind. I, 300,

Penang : Porter. Malacea: Maingay. (Eew Distrib.}) No. 200,
Singapore and Perak: King's Collectors. Distris. Bangka, Sumatra,

Burmah.

‘_,.,\_r\_..-\_.r\,r‘;\,m'u" RN
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i some Newly-recorded Corvals from the Indian Seas, by A, Aucock,
M.EB., CAM7E.. lf'!g.'h‘u'u.';'.._-,u 5-'!-'1-.;'r.:-.|'| nife et r-:,l'- the fadian Muscum,

Plate V. %J
[Received May 22nd, Read June 7ih).

Az eo litile has been written about the eoral f;.unm of the sens
within the limits of the Indian peninznlag, the following aceonnt of (he
corals dredged in receni years by the * Investizator,” and by the late
Profezsor Wood-Mason, may be of interest, F

Ko reference is made in this paper to the true reel-forming corals,

FAMILY TURBINOQLID.E. 1
Frapertuvy, Lesson,

1. Filabellum sfokesi, Edw. & Haime, Moseley,

Flaliellwm stokest, Flabellum oweni, Flabelluw aculoatum, Flabellum
spinosui, all of Milne-Edwards and Hoime, Hist. Nat. des Corallinives,
vol. ii. pp. 96, 87 and 88.

Flabellum varviabile, Semper, Z. Wiss. Zool., vol. xxii, 1872, p. 245.

Flabellum  stokesi, Mloseley, Challenger Deep-sen Madreporaria,
p. 172.

This speciez, not hitherto recorded in the Indian Fauna, iz com-
mon from Ceylon, along the enst coast of India, to the Andaman Islands,
at depthe of from 20 to 30 fathoms. The numerons speeimens dredged
by Professor Wood-Mason in the Andaman Sea, and by the * Investi-
rator
identity of all the fowr species of ML Milne-Edwards and Haime
above-cited. TUndonbtedly Professor Semper's name for the gpooies is
very appropriate; but, as Professor Moseley says, ib is necessary to
retain one of the orizinal names, and he has selected the specific de-
signation sfokesi as being least likely to lead to error.

clsewhere, fully bear out Professor Semper's views ns to the

Acaxtnocvatnes, Edw. & Haime,

2,  Acanthocyathus grayi, Edw. & Haime.

Acanthocyathns grayi, Milne-Edwards and Haime, Hist. Nat. des
Corall., vol. ii. p. 22.
. This species was described by MAL Milne-Edwards and Haime as
of * patrie inconnue:" I have little hesitation in identifying with it a
single specimen dredged by Professor Wood-Mason in the Andaman
Sea.
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Pacacyamnus, Edw. & Haime.

3. Paraeyathus tmficus, Duncan, var. nov. graecilis. Vide Dunean,

_,-L_ﬁlnm'n. Linn, Soc., Zool, vol xxi. 18848, p. 3,

o

The type of this specics, which was bronght by Dr. Anderson from
",'n.]m--__rui, is in the Indinu Mozeum, and T have now to record o distinet
eaviety from the Bomboy const. This vaviety 1s chavactermed by its
greater delicaey, and by the form of the corallum, which is subtu-
binate with a loge slender pedicle.

4, Paraeyathus eavetus, n. sp. PL ¥V Gigs. 1. 1o, very near Pardcya-
tins craseng, Bdw. & Haime.

Corallnm with a broad encrnsting base, gently expanding ioto n
low, slightly curved, sub-cireular calice.

Costre distinet from the basal encrustment, finely and distantly
granular, every alternate one conspicnonsly salient.

Calico sub-cirenlar, open, deep: the marginal axes in the snme
plane.

The finely and distantly granular septa ave in five incomplete
crowded evcles, and do not project far into the ealice; those of the
first three cyeles are exsert. Those of the incomplete fifth cycle arve
small, and unite with those of the fonrth cyele just below the calicular
margin, while those of the fourth cycle unite with those of the third
deep down in the ealyx. The pali are in the form of numerous strong
salient and very regular denticulations of the septal margins,—exclud-
ing those of the last cycle: those of the primary septa are much the
most distinet, not becanse they are larger but becanse they are isolated.

The colnmells is very small, deeply-scated and concave, consisting
of numerons minute close-set papillm.

The tips of the septa are coloured pale madder-brown.

Greatest height of corallum 9 mm., major dinmeter of calice 11
wm., minor dinmeter of calice 10 mm., diamefer of basal constriction
7 mme,

From the Persian Gulf.

The species iz characterized by the very distinet alternately-sali-
ent costa, by the deep hollow calice into which the septa project but
litile, and by the isolation of the sevies of strong paliform teeth opposite
the septa of the first cycle.

5. Paracyathus fulens, n.sp. Plate V, figs. 2. 2a., near Paracyalfins
crassus, Edw. & H.

Corallom low, with an extensively encrosting base, and a short
stout gently enrved cylindrical peduncle which expands gradually into
a cirenlar slightly drooping ealicle.

Costee indistinet at the base but gradually becoming distinet near



140 A, Aleock—Newly-veconded Covals from the Indian Sens. [No. 2,

the margin of the ealicle, where they are broad, fincly granular and in all
respects uniform,
The civenlar ealice is open and moderately deep, with the marginal
nxes on the same plane, i
The septa, which are in six systems, nre exsert, with blunted slight
Iy crenulated cdges and distantly granular suvfaces. Those of the first
eycle are pavticularly distinct, being larger and stouter than those of

"

any of the other eycles, projecting wore into the enlicle, and being
3 . . 5 "

more exsert beyoud the margin,  The qualernories unite with the

tertiarvies near the columella.  The pali have the form of stont granular

pinnacles in three crowns, decreasing in size from withont jnwards,
before all the septa but those of the last cyele.
The colomella iz small ecirenlar and glightly coneave, and consists 3

of numerons erowded granules,
In the type specimen the heizht of the corallum is 12:5 mm., the

diameter of the calice 105 mm., and the diameter of the peduncle 7
1.

The septa and pali ave of o permanent tawnv-brown eolonr,
I ]

. The specimens in the Musenm came from the telegraph cable in the
Persian Gulf.

The distinetive characters of this speeies ave the marked predomi-
nance of the primary septn, and the deflinition and regularity of the
pali. 3

G, Paracyailins povphyrens, n, sp. Plate V, figs. 3. 3a, near Para-
cyalhus pulchellus, Edw. & H.

Corallam with an encrusting base, above which it is suddenly
comstricted to again gradually expand into a slightly drooping, turbinate
calice.

Costa distinet from the base, equal, finely grannlar, depressed. »

The calice is slightly elliptical, with marginal nxes nlmost on the
same plane : it is deep, but its cavity is about two-thirds filled by the
septa. :

The septa, which are erowded and exsert, ave in four complete
cyeles in the young, with an incomplete fifth oycle in older examples :
they bave sharp and slightly crenunlated edges and comrsely granular
surfuces: those of the first téwo cyeles are the most exsert: those of the
fourth cycle unite with those of the third deep down in the calice
behind the outer crown of pali,

The pali, which are in two erowns, are tall and large, those which
stand opposite the tertiary septa being much the largest: the two
crowns of pali, as seen from above, form a broad ring within the ealice,
very distinetly delimited both from the septa und from the columella.

el
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The very deeply seated columella is large and coneave, and cousists
of numerous close-set, blunt pinnacles.

In the type specimen the height of the corallam is 11'5 mun,, the
injor dinmeter of the calice 10 mm, and the minor diameter 8 mm.,
nd the dinmeter of the, pedicle 5 mm.

The septa, pali, and columella are of a dull purple-black, colonr.

Dredged off the Arrakan Const by the * Investigator: ™,

The distinetive characters of this species arve (1) the delicney 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-ont appeavance of the decp-seated
columella.

Hererocvatars, Edw. & Haime.

7. Hoterocyathus wquicestatns, Edw. & Haime,
Heteroryathus cquicostatus, Milne-Edwards and Haime, Hist. Nat.

des Corvall,, vol. ii, p. 51, ¢

Numerous specimens were dredred by Professor Wood-Maszon in
s the Andaman Sea. Every specimen has the base perforated and ton-
nelled for the residence of a worm, which no doult lives as o commensal
with the coral zeophyte, ns I shall be able to show in the parallel case

of Heleropsaninia.

8. Helerocyathus philippensis, Semper,

o Hiterceyathus philippensis; Semper, Zeitschr. Wiss: Zool,, vol. xxii
1872 p- 254, taf. xx. figs, 12-1:b

Two specimens were dredged by Professor Woeod-Mason in the
Andaman Sea.

9, Heterocyathus wood-masont, n. sp, Plate V, fizs. 4. 4a.

The ecorallum is either low and discoid, or if it is higher it is 50
faintly and tronentely conieal that the dinmeter of the base is not much
greater than that of the shallow ||.J:m|: ealice.

The costee, which begin on the flat basal surface nearits margin,
are equal, regular and very finely granular, and are separated from ong
another by deep incisions,

The ealice is eciveular and quite flat, except for a contral umbilica-
tion which marks the columella.

The septa are in four eyeles, of which those of the third evele are
by far the smallest, while the primary septa along with the nearest
quaternary of the adjoining half-system on cach side are the largest.

¢ six lnrge primary septa with their large quaternary on each side
thus form a six-rayed star, each roy consisting of three cqual sew-
ments—namely & primary septum with a quaternary on each side of it
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The septa are havdly exsert, and they resemble the costo, with which =
they are continious, in being finely and uniformly granular.

Pali, in the form of series of vory small denticles, stand before
the pr iy Ly and secondy ey septs, and also before the nuited mar :|-||_1, of;
the tevtiavies and quaternavies of each half:sy stem,

The columella is distinet and consists of contorted granules.
Dredged by Professor Wood-Mason in the Andaman  Sea. Kvery
gpeciinen, as in the ense of M. anpieieostatus and JT, j»rllf_g-'g'{-'r*-le, is per-
forated nud tunmelled in the base by o worm.

The distinetive charvacters of this species are (1) the ®circular
calicle almost or quite eqaal to the base in dinmeter, and not sepurated
from the base by any constriction whatever, (2) the equivalence in sizo
of the primary septn with the quaternavies stauding immediately ou
each side, and (3) the small size of the pali.

DrzcorrRocaus, Edw, & Haime,

10. Discotrochus investigatoris, n. sp. Plate V, figs. 5. 5a.

Corallum diseoid, thick and coarse. The almisk hm‘imni:ﬂ hase
culminates in & coarse scar from which very distinet coarsely granularg
costee radiate, the costie being equally distinet throughout their course
and all of uniform size

The ealice is very shallow,

The septa, which ave in four cyeles, ave slightly exsert, with thick
conrsely spinate or dentate edges: those of the first cycle arve the most
prominent, aud those of the third eyele the least so, but the difference
in size between any of the eycles is not very marked.

The eolumella consists of a few papille.

Diameter of disk 8 mm., greatest thickness 2 mm.

The single specimen was dredged by the ‘Iuvestizator® off the
Avrakan Coast, and appears to be n denuded fossil. »

Its possible Fossil charncter is supported by the fact thak, ns Pro-
feszor Wood-AMuason informed me, fossil Crastaces were dredeed either at
or very near the same place during the same surveying season.  The
exact spob at which the coral was dreedged was off the Islands of Rimree
and Cheduba,

In relation to the possible fossil nature of this spocies I may refer
to two papers in the Records of the Geological Surcey of India, vol. ix.
(% On the Mod YVoleanoes of Riamri and Chedoba ™ by F. R. Mallet,
F, G. S p. 188, and “ On the Minoral Resonrees of Ramri, Chedaba,
and the adjacent Tslands,” by the sawe author, p. 207), to which n
attention has been very kindly divected by Me T, H. Holland of the
Geological Survey.
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In these papers there is notice of historical evidence of the recent
elevation of the land in this vicinity and along with it of much recent
coral.

The vocks of this recion appear from Mr. BMallet's olhservations

o consist (1) of petroliferons shales and sandstones with nodules and
strangnlated beds of impure limestone and with shallow, seams of
lignite and coal, aud (2) of minntely erystalline grey limestone,—all
ihe strata being very frregular avd being generally steeply inclined : as
regards age the conclusion appears to be that they ave Eocene Tertiavy
(Nummulitic) though the possibility is noted that some may be Cro-

taceouns,
Povyeraraos, Duncan.

12. Polycyathus andamanensiz, n. sp.  PL 'V, figs. G. Ga.

The colony is large cnongh to cover a Conus shell, 70 mm. in length,
with a thin spongy crnst.  The corallites are small, very short, eylin-
drical, and are placed close together,

The costs ore distinet from the basal encrustment npwards, aro
alternately salient, and are usually covered with a white, vitreons
epitheca. '

The calices are open, shallow, and either cirenlar or slightly ellip-
tical. The septa, which are in four nearly complete eycles, ave slightly
and irregularly exsert: they are nearly equal in size and ave coarscly
granular.

The pali, which are in the form of strong denticulations, ave dis-
tinet before all the septa.

The small deep-seated columelln consists of a few small close
papille,

The height of the corallites ranges from 2 to 3 mm., and the dia-
meter of their calice from 3 to 7 mm.

The encrusiing base and the epitheea are of a porcelain white, as
are the tips of the septa; the calice wall, the septa, pali and columella
being of a purple-black colour.

Diredeed in the Andaman Sea by Professor Wood-Mason.

FAMILY OCUOLINIDAE,
LorgongLta, Edw. & Haime,

11. Laphokelia, sp.

Several dead branches of o species so eroded as not to he exactly
determinable were dredged by the * Luvestigator  off the Konkan Coast
in 446 fathoms,

P I mention it as being the first observed occurrence of this family
in Indian waters.
Jiy, 18
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FAMILY EUDISAMMID.A.

B.'I.l.'n..\'lll'll'll.[.l'\.. Searles Wood, Dunean.

13. Balanophyllin scalva, n. sp, PL Y, figs,
Corallnm :'-~i||'||l:||.‘1 t:n':_";", .‘\flllﬂl_‘l' E||'||III|L'IL];L!1-, ol I-_:l':l-:tﬂ:l]]"-' l'h'i'l:llu]

ing, with a slight enrve, into an elliptical ealiee,

The chstae, which arve distinet from the base, are equal in size, uni-
form, and closely and conspicuously dentate.

The elliptical ealice is decp. .

The septa, which are erowded and very thin, ave in five eyeles, of
which the last is not complete.  Those of the first and second eyeles are
of equal predominant size and ave slightly exsert. The quaternavies,
especially these immediately adjoining the laree septa of the first and
gecond i‘}'l.'l{.'.-i. are larger than the ternaries, and unite with them not for
trom the columella. In those quarter-systems in which o fifth cycle of
septa is developed these unite with the septa of the fourth eycle not far
below the calicular margin, and the quinary neavest the large sopta of
the frst and second cyeles becomes the largest of the united trind. The
edges of all the septa except those of the {wo first cycles are either
rageed or cut into deep serrations, the teeth nearest the columelln
standing npwards like pali.

The columella i1z well-developed, spongy, and cither plane or
COnenvye.

In the type specimen the greatest height of the corallum is 26
mm., the major diameter of the calicle 21 mm., and the miner digmeter
15 mm.

Dredged by Professor Wood-Mason in the Andaman Sea.

Erezayms, Edw. & Haime.

14, FHupsammia regalis, n. sp. PL V, fizs. 8., 8a.

Corallum simple, free with traces of former adhesion, curved, cor-
nute, compressed,

Costee distinet in the upper two-thirds of the eorallum, oceasionally
trifurcating, united at regular intervals across the deepish intercostal
ineisions by horizontal spicules,

Calice elliptical with the major marginal axis on a slightly lower
plane than the minor, deep, open.

The sepia are in five cyeles, of which the last is not complete, and
are exsert, Those of the first two cycles are of equally predominant
siz¢ 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 tifth cycle is developed the quinary septam immediately adjoining the
primary is larger than its neighbour of the fourth cycle,
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The quinavies unite with the gquaternaries much nearver to the
columella than to the ealienlar margin, and close to the columella the
gquaternarics nnite with the tertinrvies.

All the septa ave tlick, spongy and perforate at their exsert tips
and near the wall of the ealice, but they scon become thin and dense
anular as to appear quite smopth to the

with surfaces so finely m
naked eye.
The colnmells is broad, spongy, and strongly convex.
The colour of the corallum is white, of the soft parts bright scarlet.
The greatest height of the corallum is 275 mm., the major dia-

meter of the calice 25 mm., and the minor diameter 175 mm.
Dredged by the Investigntor,” off Ceylon, in 42 fathoms.

Hereroesanuia, Edw. & Haime.
15. Heteropsammia geminala, Verrill.

Heteropsammia geminata, Verrill, American Jonrnal of Science and
Avts, second series, vol. xlix. 1870, p. 370. fig, 1.

Ahont two hundred and fifty specimens were dredged by Professov
Wood-Mason in the Andaman Sea. All have the base perforated and

tunnelled.

16. Heteropeammin rofi ndal, SCMpPer.

Heteropsammia rotundata, Semper, Feitsehr. Wiss, Fool., vol. xxil.
1870, p. 2635, faf, xx, fiz. 10

I refer to this species several specimens from the Persian Gulf
presented by Mr. W. T, Blandford, F.R.S.

17. Heteropsammia aphrodes, n.sp. PLV, figs. 9, 9a.  Near Heterop-
sammia ovalis, Semper,

Corallum with a single calice, the wall formed of a fine lace-like
reticnlnm (not spongy us in other speeies ).

Calice oval and deep, its major diameter bLeing not much less than
ihat of the basc—the basal “spur” excluded.

Septa in four beauntifully regular and complete eyeles.  Those of
the first two eyecles nve of equally predominant size, ave exsert, and aro
sery thick, inflated, spongy, and porose, even up to their edges. Those
of the fourth eyvele are yuther lareer than those of the third, and unite
in front of them, with beautiful symmetry, near the colnmella.,

The deeply seated columella s well developed, and 1s slightly
CONCATE,

The greatost height of an average corallum is 10 mm., with a ealice
having a major diameter of 10 mm,, and o minor diameter of 8 mm.

Numerous living specimens were dredged by the * Investigator’
off the Ganjam Const, at a depth of 20-25 fathoms, and eyery one of

them was provided with commensal Sipuncnloid worm.
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With specimens kept alive for o short time on boand it was obsery.
efl that the worm waz able to propel the coral in o rapid series of shovk
jerky spiral movemonts,

The movements were performed with grent’ense, and there appears
to be little doubt that we have here to do with a true ense of commen.
salism, in which the worm serves the polyp as a locomotive agent, while
the polyp affords particularly effecinal protection—owing io its power
of urtication—to the worm. As Prolessors Maseley and Semper
observed in their species of f1, teropsaniaia, the worm lives in a tnnnel
hollewed ont of the coral-tissue, and no traces of any adventitions
ghell enin be discovered formine o cove,

In addition to the aperture for the exit of the worm, which is found
in a special spur-like process of the base of the corallum, the side of
the comllum about half way up is rineed with small punctures,  Simi-
lar punctures arve found in thoe eoralls of other specics of fleteropsauimin
and also Heteroeyatfins, and Professor Moseley vesarded them  as res-
puatory apertures for the use of the commensal worm.,

Dexorornyriis, Bdw, & Haime,

18.  Dendrophyliia sp.

From the Orizsa Coast, nt 10 fathoms, we have a bush-shaped
colony of lonmg slender eylindvical corallites resembling Dendrophyilia
gracilis, BEdw. & Haime, in all respects except in the form of the
columella which is very strongly convex, in some cases almost styliform,
instead of being plane.

Caxorsammny, Edw. & Haime.

1%, Cenopsammia &p.

From the Avrakan, Orissa and Ganjam Coasls respeetively, we have
three species of Cenopsammia of the type of €. wreeillii, Fdw, & Haime,
the colomies being in massive tufts from which the uniis of the colony
project little or not at all.

I consider it better not to name any of these species until we have
more material for comparison,

Rucporsavans, Semper,

20, Rbsdopsammia carinata, Semper,

Rliodopsammin. carinata, Semper, Zeitschr, Wiss, Zool, wvol, xxii.
1873, 1. 257, taf. xix. fig. 6.

Numerous specimens were dredged by Professor Wood-Mason in
the Andaman Sea, and by the * Investigntor " off Ceylon in 32 fathoms.
The gemmation frow the calicular margin is well seen iy both series of
specimens.
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21. Rhodopsammia socinliz, Semper.

Rliodopsammiin socialis, Bemper, tom, cit., p. 260, taf. xx. fie. 1-15

Several specimens were dredoed along with R. corinafe, both in
the Andaman Sea and off Cevlon, Among them is o specimen showing
budding to the third generafion.

FAMILY FUNGID.E.
- Croroseris Edw. & Haime.

22 ("yolozeris myceides, w, sp. PL V, fig. 10,

Corallum almost cireular, gently convex, with a flat or slizhily
eoncave base, from the centre of which close-set, equidistant, alternately,
unequal costie radiate—the larger ones being finely lamellar, while the
alternate smaller ones are composed of « single series of fine grannles.

The septa, which are in seven very regular and complete eycles, are
elose-sot and convex, with very finely and evenly denticulate edges and
YOIy “IH'I}' and *,.triuu:l_}‘ __L,*r."mu]:u' gnrfneces. Those of the first two
eyeles are of equally predominant size and touch the columella, while
those of the last two eyeles do not reach half-way to the columella.
Those of the fifth cycle unite together in each quarter-system in front
of their quaternary, the anited pairs then showing a tendency to fur-
thier unite in each half-zystem in front of their tertiary.

The central fossa is long, narrow, and moderately deep, and lodges
o narrow loosely reticulate eolumella,

The synapticnle arve numerons and coarse.

In an average specimen the major diameter of the corallum is 23-5
mm,, and the minor diameter 23 mm.

Dredged by Professor Wood-Mason in the Andaman Sea.

This species differs from Cyeloseris eyelolites, with which T have
compared it, in the much greater delicacy regulavity and symmetry of
all its parts: it appears to be near Cycloseris sinensis, Edw. & H., and
('ycloseris discus, Quelch.

Disseris, Edw. & Haime.

93 Digseris disforte, Edw, & Haime,

Dinseres distorta, Milne Edwards and Haime, Hist, Nat. des Corall.
vol. iii, p. 83, pl. D. 12, fig. 4.

Several spocimens were dredged by Professor Wood-Mason in the
Andaman Sea,

24, Diaseris freycineti, Edw. & Haime.

Diaseris freyeineti, Milne-Edwards and Haime, Hist. Nat. des
Corall,, vol. iii. p. 53 ; and Semper, Zeitschr. Wiss. Zool., vol. xxii.,
15872, p. 269, tal, xxi. fig, 1.

r
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Several specimens dredged by Professor Wood-Mason in the Anda-

man Sea,  lu all the specimons, exvept two very young ones, the coral-

lum 15 tunnelled ll]‘tlill'l_"!lli[}' 11}' A worm, just agin Jrf:'.‘t'r'r-rglr.:n'i.-u.-v and
Hetlovopramnia, except that the aperbure for the exit of the worm instend -
of: being on the base iz at one side of the oral Fossa.

Before going on to describe o new species of the genus Dinseris, T N
¥ a2 ¥ " b “ 1‘- - v a E
must here remark that ovr beamtiful sevies of Digseris freyeinedf, aud of |

the species abont to be described do not support Mr. Quelel’s opinion

that the species of Diaseiis arve merely the results of the fracture and
repair of Cyeloseris. .
25. Diaseris fragilis, n. sp. PL V, fig. 11.
-

The corallom is flat and very thin. In its youngest stage ihe
corallum iz almost circular with a triangular lobe breaking through an
arc of about 90” of its civeumference and projecting to form a sector of
a much larrer circle.

This lobe appears with age to spread round the origival disk until
this in turn becomes a small lobe oceupying not much more than 50° of

the cireumference of the grown coral. L
The full-grown coral forms an irvegnlar ellipse divided into four
lobes in opposite pairg, one pair being large (each lobe with a margin .

equal to about 180° of the entive cirenmlervnee), and the other pair being
smill (each lobe with a mavgin extending throngl about 55° of the entive
circumference). The lobes are very distinetly delimited up to the very
centre of the corallom, which Las the appearance of being composed of
four ariificially cemeonted picces.

The costa are in the form of very close delicate granular strintions, ;
alternately unequal.

The septa, which appear to be in eight eyeles in six irerdlar sys-
tems, ave thin with very finely and evenly serrate edges amd I_:mnu'hu- a ‘
surfaces : they arve usually low, but the primaries and secondaries e "3
unequally elevated near the fossa.

The synapticule near the ecentre are conrse, close and equidistant,
and form regularly concentrie circles, as in Bathyactis, throughont e
interseptal chambers : near the margin they are muoch more delienie,
and are not equidistant.

The fossn is conspicnons and a columelly is usually absent, al-
thongh sometimes a few distant papille are visille,

The largest specimen measnres 50 mm. in the major dinmeter and
4] mm. in the minor and is not more than 6:5 mm. in height to the tip
of the highest septum.

Dredged in the Andaman Sea by Professor Wood-Mason. B
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i Baruyacriz, Moseley.

~ 26. Bathyactis stophanus, n. sp. PL V, figs. 12, 12
Corallum very thin and 1t"|"’1|.1 errenla, strongly convex, the base
- forming au inverted bowl, The costw radiate from the centre and
i gradually become laminar or crested as they appronch the margin : the

| f primaries arve the most distinet. .

Septa in six regular systems and five complete eycles arranged

exactly as in Baghyactis symmelrica. Those of the first three cycles are

folineeons, with erenulated surfaces and ivregulavly lobate edges.
Synapticule distinet in ten to twelve zoues, which though fairly
regularly '."-1ri|.'a.-n11il' do not at once attract the eye by this charncter as
thiey do in Bathyact wetrica.  Columella distinet, umbilicated.
Dinmeter of eu:“Hum 34 mm., its greatest height from morgin of

base to the tips of the tallest folinceous primary septa 17 mn.
The eoloor of the soft parts is a ruddy manve,
Four specimens from the Bay of Bengal off the Kistna Delta in

G758 fathoms.

1, 1a, Paracyathus cavatus, natoral size;

v‘ EXPLANATION OF THE PLATE.

I, Paracyathus fislvws, natural size ;
rend, natoral size ;

3a, Paracyathus po
4n, Heterocwathis woed-masont, natural gizo ;
Sa, Dizeotrochus tuvestigaterts, enlarged five timos ;

7a, Balonophyllia scabre, nutural size ;
Ba, Eupsammia regalis, natural size ;
Heteropsammin aphrodes, naloral gize; and 9a, viewed from

Figa.
Fig.

2
3
H
5
6, Ga, Polycyathis andamanensiz, naturnl gizo ;
7
8,
0

aborve, enlarged twice ;
Fig. 10, Cycloseris mycoides, nataral size ;
4 Fig. 11, Diaseria fragilis, natural size 3
Figs. 12, 12a, Bathyactis stephanus, natursl gize,
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In this short paper I propose to notice only the two aberrant Tribes,

Foanihes and Cerian {hinese.

. ZOANTHEE,

The Zoauthcs are o tribe of sen-anemones distingnished, according
to the limitations of H. Hertwig in his Report on the * Challenger
Aetinizria, where foll references ave riven, by the possession of sepla
sepin {macrosepta) which alone bear mesenteric

of two kinds—Ilarger
and smaller septa  (microsepia)

filaments and rveproductive organs,
which are sterile.
The Zeantlies include two tamilies—the Zoanthidar which are pecun-
; r liny among all sea-anemones in forming colonies of which the unils
by a canaliculated coenenchyma, and the

are connected together
the sense that the individuals are not

‘ Sphengpida which are solitary in
morphologicatly sommeeted, but appear to be repgarions in habit.

The majority of the Founthes are characterized by the possession

of u thick test very homogeneously compacted of small grains of sand.

X200
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The following gencrn and spocics ovour in the Indian Seas, and are
ropresented in ihe colleetion of the Indian Musenm —

FAMILY Zoanthidm,

Zioaxrnus, Cov,

1. Zeanthus conferins, Verill, _\‘?\

This species was dredged by the “ Ins estigator,” the exact locality
hei

: uncertain, but probably off the Pegu coast,

2. Zoanthus solanders, Lesuour,

This species ocenvs at Galle.

Ertzoaxmuvs, Verrill.

3. Epizoanthus stellaris, R, Hertwig.

Two species of Epizoanthus very commonly ocour in the Andaman
SHen, at depths of 200 to 500 fathoms, encrusting the ,rlr||_-i||:,.l-_1-u[1{.5 of
the, glass-rope sponges (Hyalonewa): ome of them g ppears to be
identical with the above-named species from the Ph ilippine Seq,

Famny Sphenopidm.
SPHESOPUS, Steenstrap,

4. S‘uﬁr.lrupr:s ':I?El"!.".'i‘JJIJJIf.!.lIr'.:-', (G melin ).

This speeies is very common in shallow water all along the eastern
coast of India, especinlly on the soft muddy hottom at the debouche-
ment of the great rivers.

1 can never recollect dredging it except in mass, and this secms
to point to the conclusion that it is gregarions,

5. Sphenopus arenacens, R. Hertwig,

We have six specimens from the Sandheads,

It is readily distinguished from S, marsupialis by the eylindrieal
body, by the thinner test, by the double row of tentacles, by the less
powerful oral sphineter, and by the character of the msophagen]l groove
which although very distinct is not such g deep-cut chanvel as it is in
. marsupialis,

G.  Sphenopus arenaceus, var. barneti,

L 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 tigure of Sphenopus pedunculatus,
Evdmann, R. Hertwiz, in vol. xxvi of the ° Challenger' Reports
Actiniaria, Suppl, PL L, fig 11.

The variety comes from the Sandheads, where it was dredged hy
My, Barnent,
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L, CERIANTUINEE,

e ave distinerished from other ses-pnemoncs (R.

The Certin

Hertwig, ¢ Challenger, ' Reports, vol. v, p. 123) in having the septa

l.‘ unpaired.
Cermaxtues, Delle Chinje,

L_/(-‘f 7. Cerfanthuz andamanensis, 0. 8. -

The body is loosely encased, up to the onter tentaeular crown,
it o soft sheath & a dull einnamon-brown colonr, the oral disk between
the two crowns of tentacles is of the same colonr bui lighter, and
the tentacles with the central part of the oral disk ave erenmy white.

The tentacles of ihe onter erown are very thick-seb, and numhber
abont 160 those of the inner crown are not nearly so thiclk-get, and
uumber hardly half as many.

j The septa and mesenteric flaments extend to the bottom of ihe
. gastral cavity.

The base is perforated centeally,

Three specimens from Port Bl
shape of the body is beautifally caryophyllaceons, and the length of

fonr inches—(99 millim.,)

In the contracted state tho

the largest specimen is a little short of
This species appears to be very close to Cerianthuz a wmericanus, Vervill,
which it aproaches in size, judging from the magnitade of the spivit
specimens.

T i e

Note ou some wethods of prepaving botanical spectwens, cown wricaling
Memoranda by Messes. C, Marms, F.LS, and R. PaxTLig.—By
D. Pruax, M. B,
3 : [Read June 5th. ]
iod Usually the preparation of botanical specimens i5 A8y ; S0me na-
tural Families, however, give a good deal of {rouble. Those who have
private herbaria are as interested to hear of improved methods of treat-
ing such families, as are those who look after public collections. Tho
writer, therefore, would call general attention to modea of dealing with
ihree troublesome familics— Maguoliaces, Coniferas and Orchidacess.
I Masxoriacee. The Champak family is not troublesome to pre-
gaprve as to the leaves, hut the flowers areapt to goto ]-5t-'i!E-‘>- I, however,
iog picees of blotting-paper are cavefolly insinnated between the petals
before the specimen is laid in drying-paper, and if the specimen 1s then
apidly fire-dried, even adult flowers may be preserved entire. Nothing,
—=— — however, prevents the shrinkage of the large leathery petals. In this
order shrinkage is so excessive and 50 vnequal, that in the case of
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erlrium specimens the estimation of the sizge of ihe owers becomes
to some extent guess-work.

Those who know Rangoon may recollect the practice of selling hottles
of flowers on the stnirs of the Shwe-Dason Pagoda. Tuless, however,
their stny has been long enough, or their interest sufliciently great, to
hiave led them to notice that the flowers in these Lottles are nol fl'cﬁH‘\s’\
but preserved, they may have supposed, as the writer did, that the
medinm in which the flowers arve kept is water.

Everyone, however, has not been so void of L‘.m'i-:.l.‘:-iij'. When
Asgsistant Snrgeon C. L. Bose,® was in Rangoon in 1885, he was struck
by the length of time the flowers were kept, and lrought some wiih
him to Calentta for examination. Dy, Warden, then chemical examiner,
anid AMre, Bose found on examining the fluid that it wns a solution of
Alnm, The solution 15 of no spocial strength ; the Boyman, heing
a happy-go-lucky individual puts some Alum into the water along with
the Howers and iz not partienlar as to the amount. !

Mr. Bose brought only Champal: petals ; some of these arve in shape,
size, colour and consistence much as they were when taken from the tree
cight years ago. Here then we seem to have the means of overcom ing
the difficulty, hitherto insoluble, of preserving the nntural size in speci-
mens of Magnolinceous owers,

Thongh only Champak was brought by Mr. Bose, the writer recollects
seeing Plumieria and Nymphwa flowers as well, and a bottle in which
Dy, Warden placed some green leaves with a 1%/, Alam solution at the
time he examined the Rangoon bottle has its contents very much as
they were when he put them in. There is, thereforo, no reason why the
nse of Alom =olution shonld be confined to ﬂfnlr;-,m,[@'a flowoers, |

It shonld be understood that the nse of Alum solution is only sng- i
gested as an anxilinry o the usnol means of presevving specimens,  Wet
preparations are to be avoided ; they are difficalt to handle, difficnlt to
keep, difticult to house, and still more dificalt to carry abont. Bk
occasions arise when wet specimens are of the greatest moment as supple-
ments to dried ones, and the Burmese preservative has the

ndvauiaoes
over epivit of not diseolonring the specimen or rendering it brittle. Most
important of all, one can earry Alum abont as o solid and make a
solntion when required.

If the boitles nre not carefully sealed the specimens do not keep, The =
flowers immersed in the fluid do not suffer, but as the water evaporntes =
the flowers af the top get exposed to the air, de ay, and foll ina flocculent
mass to the bottor. This flocenlent matter keeps pushing up others
to undergo the same decomposition. But from a well-stoppered botile— ——a—7

* Assistant to the Chemics]l Examiner to Government, Calentia.
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u glass stopper with wax is best—the Muid does not evaporate ; the

flowers, thevefore, do not reach the air and scem to keep indefinitely.
1T. Coxrrene. The Pine, Fir and Spruce family is usanlly very
. tronblesome to preserve both in the field and afterwards in the Here-
barinm, from the pendiness with which the conmes fall to picces and the
f'lw.wn.-a {needles) drop off.  ITn the Unleutia Herbarinm there ave a nnm-
| ber of beautiful specimens of Japancse Conifers presented I"I;:u:l.‘ Me. C.
Mavies, F. L. 5.,* who collected them. The wriler anxious to learn
ihe seeret of iht success with which so tronblesome a family had been
ipreatod asked Me. Mavies if he wonld kindly explain his method. Mr.
Mavies' reply, which he has courteously permitted the writer to eom-

municate to the Society, is as follows -—

h  Conifer specimens of the Abies ov Picea section ave generally rather
 diffienlt to dry. When I was in the islond of Yesso, in the North
« Pagifie, I was very much tronbled with them. Oune might T arrvived
“yery wet at my rooms and stacked my branches of Abies, with the
% eomes attached, ronnd a big charcoal five. 1 fell asleep and woke np
# pext morning to find my specimens dried beautifully. After this I
'..____ “ always dried them slowly over a ehnreonl five, fivst wiring or wrapping
# up the cones. All fir-cones, except Pineg, or Sprace, or Cedar, should
“ be tied up either with cotton or wire immediately they ave pathered.
% The Spruce section is the most difficult to dry, even roasting is not
¢ glways o success.”

Mr. Maries goes on to say :—* The way I drvy ferns and leaves
& of trees for fitling up my bird-cases ™ (in the Gwalior State Musenmn)
4o preserve their paturnl shape, is to take some very elean, washed
¢ gand, arrange the leaves in @ elean box and 611 in with hot sand, and
% keep at a temperature of 100% to 120 ° Fh. or even more. They soon
“dry (I imagine Sproce would dry like this if very hot) and flowers
“dey beautifully in this way, some keeping their natural eolours in
 most remarkable manuer. When I'was youug and living in London, an
gld gardener taught me this ; he used it for ferns and roses for winter
« decorations when fresh ferns and flowers were scarce. Al the dried
s flowers one sees in Horists' ghops in London are dried in hot sand.
4. Mames.”

111, Owcripace®. The Orchid family is perhaps the most trou-
blesome of all natural families to represent in Herbaria. Inall the
epiphytic kinds tlie leaves and, in most of them, the flowers alsoare apt
to drop off when the specimens are dried in the ordinary way, while
even in ground Orchids the pressare that has to be applied duving dry-

- ing usually so distorts the flower thata troe conception of the relative

e

# Soperintendent uf the State Gardens aud State Musenm at Gwalior,
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position of its pavts becomes impossible, This is very unforinnate,
because there is wo natural order where o proper understanding of the
position of parts, particularly of the lip and the eolumnn, is o NECOEEALY.
Spirit preparations are most unsatisfactory. 1f the spirit is sufficiently
strong te presevve the flowers the parts become so bLrittle that when
handled they go to pieces; if weak enough to prevent this hardening
andl -;_-u:|.~'.:r|'|||ﬂi1t friability the epirit docs not adequately preserve the
specimens.  The jors and Dottles in which the specimens are placed,

moreover, arg very apt to get lneoken, and any one who®has tried it will
testify to the worry that is caused by the necessity of having to earry
about a stock of aleohel, Dr. Schweinforth when travelling in Africa,
maide use of & most excellent modification of the method of preservation
in spivit. He laid lis specimens between shects of drying paper, laid

" these in tin-boxes and soldered them up after son king the paper thoroughly

with spirit. He was thus able greatly to reduce the initial stoclk af
. aleohol and was freed from the subsequent anxiety of possible break-
" ages. But the objections to spirvit as a preserving medium for fowers
are not obviated by this mode of applying it, and it remains to bo seen
whether the Alam solution will answer s a subtituto if used in this

e
Wiy,
In the meantime Mr. R. Pantling,® who for many years has made
aspeeial stndy of Opchids, has perfected o methad of drying them so fax
in advance of anything hitherto aceomplished that it is highly desirable,
that the details of his process should be made known. At the writer's
request Mr, Pantling has sopplied these details and like Mr, Maries,
has courteously given him permission to communicate the aceonnt ko the
Society. This memorandum is given below; it will be noticed that it |

consisls of o happy combination, suitably modified, of the ordinary me-
thod of fire-drying recommended for all ordinary plants with the hot.
sand process mentioned by My, Maries as that practised by florists in
Eurape,

[ ]

*“To dry Orchid Specimens.—In order to preserve Ovelids so that
“ the leaves and flowers remain intact and do not fall away in frarments
“as invariably happens to epiphytal species when pressed in the ordi-
‘nary way between deying paper, the procedure to be adopted should
be as follows. Procure a light metal hox—14 inches, by 12 inches,
by 6 inches deep is o convenient size—and place over the bobttom half-
an-ineh of sand. Arrange o specimen between two sheets of thin -
* paper inside the box and cover over with o layer of sund taking eare,
“as far as possible, that the interstices between leaves, cte., are fillad
“up. Repeat this antil the hox is full, then place it on o stove oraboyve

* First Asaistant, Department of Cinchons Culiivation in Bengal,
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g fire and dey with a brisk heat.  No weights for pressing are neces-
“gary. Asa general rule, the sand at the commencement of drying
#chonld not be allowed to attain a greater heat than ean be borne by
# the hand, and thiz shonld bo leszened as d'l"‘l"iul__l" |_'||:'|:1|.‘.{H'llﬁ|.'|1'|.|.:|l.‘“|.|1|'|'1."l'.‘i
“ may become seorched and rendeved nseless for purposes of dissection,

4 Qceasionally species ( Pendrobivan Pievardi Roxb, and Phejus

"f #alba Lindl.) are met with whose perianths will adliere to the paper;

& ihe removal of the 110|'i:m‘.h cannot then be eMected without mutilation.
“ This may be abviated by using porons drying-paper ov bloiting-paper
¢ instend of the thin kind recommended above.

“ The ndvantages of drying in hot sand as compared with the
¢ yniversally adopted method in paper arve :—Firsf, the rapidity in pre-
“ paving specimens ; plants belonging to such genera as Saccolabinm,
& Vanda, Cleisostoma, ete., being ready within a week against a period of
% three to fonr months by the old method. Secondly ; when finished the
ed in their entirety and will nof fall

L _-;P|_1|_~;:||_‘_||}]15 W i'”_ '|:||:~ ill;,ll.!'l.".LI E'l':‘{"":'L
% to pieces. The column and lip will be fonnd to have suffered litile,
#ag the pressure of the sand is not sullicient to eause any material dam-
fage to these orpans’ . —R. PAXTLING,

The boxes thot Mr. Pantling has found handiest for his purpose
are old kerosine tins cut throughlengthways ; one is placed within the
other to pive more stremgth to the tin and a rivet or two hammered
throngh the seams as the solder runs when the boxes are over the five.
The ﬂInI}' thing to be guarded against in the process is the ndhesion of
the flowers of certain species to the paper, and Mr. Pantling shows how
this is easily overcome.

The possibilities of this method either ns recommended by Mr,
Pantling or with slight modifications for the drying of sucenlent species
generally, such as ihe Cactus family and fleshy members of the Spurge
family, as well as for families like Scitaminee—the ginger family—and
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 as well as for orchids.
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Blind voot-suckers of the Sunderbans—By R. L. Hgrx, Deputy Con-
servator of Forests, Bengal, Commuwnicated by the Nafwral History
Secretary, Plate VI,

[Rend Auvguat Znd.] \ﬂ\
. i ; ;) .
The name “ Bunderbans " is applied to the tract of littoral forest

and cultivation that occupies the southern portion of the Ganges
Delta, extending from the Hooghly river to the _"n]u_;gh':m in the dis-
tricts of the 24-Parganas, Khulna, and Backergunge. This tract is,
roughly, 5,000 square miles in area, and comprises a large number of
low-lying swampy islands formed by the principal rivers and their
counecting water-channels

The State Fovests occupy the portion that extends from the
Hooghly river to the Baliswar, on the western border of Backergunge.
They are divided, both geographically and as to their legal status, into
two approximately equal and well-defined arcas, namely, the Profected
Forests, extending from the Hooghly rviver to the Raimangal, in the
district of the 24. Parganns; and the Reserved Fovests, extending from
the Raimangal river to the Baliswar in the Kholna district.

The Protected Forests are traversed by rvivers not directly con-

nected with the Ganges, and resembling estuaries or long arms of the
gea; these rivers are very saline and subject to tidal influences
throughont.

The principal spoeies of forest tree is Gozdn { Coriops Candolleana,
Arn.), a tree that does not develop root-suckers, but has short but.
tresses. It reprodnces itself :l]lllll.lihlrﬂ]:.‘, and the innumerable stoms
and tangled roots of this species and of others with which it is asso-
ciated, Gengied, (Frcwcaria agallocha, Linn,) ; Hanidl, ( Phanie paludosa
Roxh.,, &e.), scrve, in the absence of herbucegus undergrowth, to
protect the surface soil from erosion during tidal inundations. and to
indace the deposit of alluvinl mud,

The eserved Forests are traversed by rivers dirvectly conmneceted
with the Ganges, that bring down vast bodies of fresl watber, eapeeially
during the rains. The principal specicg of forest tree is Sundri
( Heritiera jfomes, Buch.). The ACCeSSOTY Apecics are Pussnr ( Carapo
moliccensis, Lam.}, Awir (dwoorn cucutlata, Roxh.), Kesra (Soune-
ratia apetala, Lam.), Ora (8. aeida, Tinn, f.), and a Few others. Fach ¥
island is bordered by a zone of ehnracteristic growth consisting of
figlpatia (Nipa fruticans, Wurmb, ), Hautdl, species of the mangroye
family. Keova, Ora, Kinia { Barringlonin racemosa, Blume, ), &e. Behing ——————
this zone of riparian growth oceurs the Sundri forest. pure, or mixed with

A
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a fow inferior species. Townrds the sea coast, where the water of the
rivers is markedly saline, espeeinlly during the dry months of the
year, Gordu and Genguwd form the predominating species, and Sundrl
trees are compuratively fow in unmber, and of inforior growth. The
Sundri-producing tract l‘L‘iCII'I.h].EH that on the west in the gencral

fnh sence of grass and other herbaccons vegetation, but diffeventiates
i

rom it entirely by the prescnce of innumerable blind voot-suckers.

The magnificent rivers that traverse the Sunderbans, many of
them of considethble breadth and depth, bring down, during the mon-
soon  months, vast quantities of silt, some of which is deposited fo
form churs or sand-banks.

On the subsidence of the waters at the close of the rains those
sand-banks, the surface of which is left exposed at low tide, are soon
covered by o loxurinnt growth of grass which effectunlly binds the
goil, induces further acenmulations of silt, and arrests lonting seeds.

It is not surprising that under the forcing conditions of o rich
goil, o meoist warm elimate, and abundance of light, seedlings on these
new islands should make extremely rapid growth, forming ina few
years an uninterrupted canopy, in the dense shade of which it is impos-
sible for the grass to live.

When the grass has disappeared there is a continual danger of
the island wasting away by ercsion, the banks being linble to be
undermined and swept away by the rivers, and the whole sarface,
inundated during high spring-floods, is subject to denudation under
the considerable force (to be seen to be fully appreciated) with which
the water pours away ot every point of egress after the tide has furned.

The soil of the islands eventually consists of a thin fop-layer of
alluvial mud overlying a thick layer of meist, black soil in which the
large quantitics of wood débris that acenmulate in these forests nndergo
slow decomposition with the generation of gases laving the odour
of sulphuretted and carburetted hydrogen. The top-layer of soil ex-
cludes atmospheric air, and imprisons the gases genernted in the
minsmic mud beneath. Occasionally the gases find vent along river
banks at low tide, and during storms when ihe stems of the forest trees
sway to and fro and cause the apper layers to be disturbed.

Each species of tree found growing in the swamp-forests of the
Sunderbans has a root-system well adapted not only to anchor the
tree firmly in the anstable medinum below, bat alse to proteet the mud
from the effects of erosion. The roots do nobt penetraie the soil to a
greater depth than 8 to 10 feet, Lut in this shallow layer they form a
tanzled and confused uet-work in which the tap-root is not distinguish-
able. Some species produce adventitions roots, and others butiress

Jo a2l
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freely, even at an early age; but perhaps the most corions adaptation
af all, of means to ends, is to be fowd in the {!l;"..'|_"]|_|E1||!g'|l|I of bliml
root-suckers,

blind root-snckers, namely, S t, Puserr, Adwuir, Keora, Ova, onid -
£, Linm. ).

e woody processes, growing in an upward divec.

Faen (A ra'L'- unia oficin )

The rootesuckers : '
tion, nud developed at irregular  distances along the whole convse of the
roots of the above-menfioned .‘-}11,'['51,'.-. . J;u,~_1. 1|'|'::-_|'q_'r_'[, from 1 ta 3 leok
above the surface of the ground, and apparently cease to muke further
hed the level of the highest

growih npwards when the apex has e
spring-tides. They are ealled bLlind from the ecirenmstance that they

are destitute of buds, and incapable of ]'mull:rin-_-' bnds under any - i
conditions, The portion below gronud is often furnished with rootlets,
buv the part above ground is invarinbly paked. The tender tops of
the sneckers are fl'L‘Ljili.'lJt]_‘-' guawed by pig und deer, but this does not h
destroy their vitality, and only results in the formation of apical
knolis and bifureations:

The mechanical effect of the root-suckers of all the species that
develop them (except Hign) is to enormously increase the holling power
or grip of the roots on the soil, and thos to esuse o far gpreater resist-
ance to be offered to the uprooting of trees by storms, and generally
to maintain the stems of the trees in an upright position; to prevent
the erosion of the surface soil during high-tide inandations ; to check
the force of the egress of flood-water, and to indoce deposits of alluvial
mud ; te deiain seeds floated oo to the islands at high tide, and thos
aid in the natural reproduction of all species; to arrest fragments of

fertilising wood débeis that would, in the absence of the root-suckers, I
be swept into ihe rivers. 3 :

The accompanying plate illustrates the general form and relative o
length of the root-suckers of different species. ™

Sundri snckers are, far more numerous than these of any other |
gpecies; and their finttened shope renders them fit to fully exercise all '
the mechanical functions noted above. The sockers of Pusswr and 3

Awmdr ave met with in the low-lying localities affected by trecs of these
Ei‘l-l.,’('il.“$: ﬂu‘}' arve consequently, as a rule, muoeh longer than those of
Sundri. The suckers of Keora and (hra, species that are found only
on river banks, are short on the high grvound of the banks and long ~
on the river-side. This accords with: the general obscrvation that the
upward growlh of o sucker continues until its apex has rveached the

tevel of high-water mark. S S
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Keora sends ont very long roots into the mud of viver beds. These
roots nct as o spurs defleeting the conrse of the cwrrent, causing acca-
mulations of silt, and sometimes leadine to tho r.-nnr.ul._-m Hiiliug up
of vivers, Innonmerable snckers procecd from these voots up to dis-

y tances of 150 feet and more from the pavent tree, and aid in fixing

_‘-.H,.._r'"l;'ﬁ'tliﬂl.‘\'l.‘]' silt hins accumulated, and indocing the deposit of mpre, These
suckers are exposed at low tide, bui are saobjected to Tong-continued
submergence daily nntil the bank has risen sufficiently to allow the
tops to remain a Bove the level of high tide.

Bien suckers ave of exceptional intevest. Their form and flexibility
render them almost useless as agents for the prevention of erosion and
the arrest of silt, seeds, and wood délids ; and it is certain that they

- do not have the effect of enabling trees of this species to maintain o
' vertical position. JBien trees after nttaining a girth of 2 to 3 feet, incline
' from the vertical. In the case of large 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 light,
hollow shells,

The most interesting fact regarding ihe root-suckers of this species
is that they have been fonnd, on examination of the internal structure,
to contain vessels that are supposed to serve as passages for the con-

_veyance of atmospherie air to the roots

It has been remarked that the top-layer of allovial mud, a very
fine =ilt, exclndes atmospheric air from the lower stratum of minsmic
mud wherein the wood débris of the forests decomposes and large
quantities of gas are generated. The fact bas also been noted that
the root-suckers eontinue to make upward growth until their tops are
ubove high-water level. 1t is accordingly considered probable that
the root-suckers of all the species that produce these curious processes
not only discharge the mechanical functions alveady referrved to, bui are
provided with a structure that enables them to supply atmospherie

air to the roots, g
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The Petrology of Job Charaock's Tombstone,—By Tuowss H. Horpaxo,
AR.C.B., F.G.B, Geological Survey of India,

[Received August 20th, Read November st ]

At the sugzestion of the Rev. H. B, Hyde, I recently examine
the tomhstone preserved in the *Charnock Maunsolenm,' St. John's
Charehyard, to the memory of Job Charnock,® Apart from its historie
interest, the rock itself, being of a type hitherlo ndescribed, is of
suflicient scientific value to eall for a description.

The abundance of blue quarts, the oceasional erystals of garnet,
the black, and sometimes bronzy-locking, pyroxene, and the cleavage
faces of the felspars ave characters which are at once striking fentures
in the hand-specimen, g

Under the microscope, the rock is seen to be granitic in stracture ] :
that is, it is perfectly crystalline throughont, with the crystals mutu-
ally interlocked, and the intergrowth so perfect that in places a beauti-
ful micro-pegmatitic structure results, The following minerals can
be identified (1), Quarts. (2), Orthoclase ( Microcling). (3), Plagio-
clase. (4), Hypersthene. (5), Garnet, and (G), Magnetito.

(1.) The QUARTZ-CRYSTALS are crowded with minute acicu-
lar inelusions, the stracture of which ennnot bo made out with the micros- 1
cope ; they are arranged without discoverable regnlavity : and are pro-
bably the cause of the blue colour seen in hand-specimens, Blue
quartz-crystals have beon noticed before in granites and granitites, ns
in that from Rumburg in Sweden,

(2). ORTHOCLASE and MICROCLINE. Most of the potash-

felspars show the remarkable and nnmistakable microeline structure,
Oceasionally also the orthoelase is seen presenting

the “streifige " appear- .
ance due to regularly arranged intergrowths with a rl
rise to the structure described by Becke as micro-perthitic. To prove
the identily of this felspar T have isolated crystals having a specific
gravity of 2:59, and examined them chemically by Szabo's method.

(3). PLAGIOCLASE oeenrs only in small quautitics. The izolnted §
crystala show the charnelerizlic twinning,
proaching those of oligoclase,

(). HYPERSTHENE occurs, not in large quantities, but present-
ingits characteristic pleoel

woism and straight extinetion. The Prisencs &
of this mineral is o feature of exeeptional interest from the fuct that, so
far a5 T am aware, o bypersthene-granite has never before been  resord.

ngioclase, giving ;

with extinetion-angles ap-

* Job Charnock died in 1693, and the tombstone was srected abonl

Lwo years
Iater.




1893.] T. H. Holland—Petrology of Job Charnocl's Tombstone. 163

ed, although the mineral has been frequently found s o constituent of
the intermediate, basic and unltra-basic holoerystalling rocks. The
precise reasons why the micas, hornblendes, and, move rarely, augites
should oceur as the ferro-magnesian constituents of granites, and not
]1}'!'&1'&[1!&1[1'1 have never been :‘u:cut'.-\!u]}' aoltled, The ;,li_n;cm'm}' of
hypersthene, therefore, in this capacity fills a very well-marked gap
in the granitic series, aud for the time we can do no move ithan reeowd
ns ]’n‘ecim-l}* ns im.-‘-.-‘ei'hh‘. its nature and mode of cceurrence, with the
hope that in future the facts may be of serviee in framing an lypo-
thesis for explaining the fact that chemieally similor magmas, under
special conditions of temperature and pressure during the process of
consolidation, give rise to different mineral species.

: (5). GAWRNET of the almandine variety oceurs very sparingly in
the rock, and seldom shows anything approaching idiomorphic crystal-
line form.

{6). MAGNETITE in small grains is sparsely scattered amongst
the other minerals.
The rock has a specific yravity of 2-646, agreeing thus with normal

granites.

P- In microseopic and macroscopic eharacters this rock agrees with
certain specimens which I have recently collected in the Madrns Pre-
sidency. At different places in the south of India (Pallavaram in the
Chivgleput district, the Shevaroy and Nilgiri Lills, in N.-W. Madura,
and in Travancore) thers ocenr exposures of irncons rock in which
hypersthene is o constant constituent, and which at the same time
exhibit every gradation in acidity, from hypersthene-granite, the most
silicious (acid), to pyroxenite the most basic. These rocks, although
their exposures are now separated by such distances from one another,

e I believe to have been derived from a common molten magma they
belong to one © petrographical provinee,” and the differentintion of the
originally homogeneous molten material into masses so widely distinct
in ehemical composition can be shown to be in agreement with well-gs-
tablished, though recent, physical principles.

The massive rocks of the Nilgiri Hills, and the Shevaroys, as well

' as the similar rocks found in the localities mentioned above, have been
hitherto regarded as belonging to the great metamorphic series of the
South. Observations made doring rveeent visits to the Madras Presi-

o dency have, however, convinced me that this series, together with
gertnin others not now under discussion, must be looked upon as in-
trusive igneous rocks of younger age than the normal gneiss,

(O . The evidences for these conclusions T hope shortly to produce in
detail. For the present, however, we are concerned in identifying
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Job Chornoek's tombstone with the prpervsthene-granites of the
Madeas Presidency ; and from its proximity to the cost and to Madras,
it seems likely that Pallavaram would have been selectéd by tho earlier
arents of the Eazst Indin l‘-;_r'||t|s:‘|,.':'|:|;' as o source of thiz handsome rock.
Nearly all the old tombstones collected torether in St John's Choreh-
yard are of the same voek ; for example that of Job Cliarnock's son-in-
Law, Jonathan White (1703), and Mrs. Jane Smart (1753),
|.!‘:'i.1.'||.l'm"1 tha lhl'JillL.'i in which these rocks AIree with those of Pal-
Iavarvam, and npon which T base this quh:'u!ifi.;_~:|[in;_'|'r_|1 are ﬂ]r_nﬁg |
(). Struchire —
(1}, Micro-perthitic strueinre.
(2). Granophyric (wicro-pegmatitic) siructore.
(). Composition :—
(1). The presence of potash-felspar in the form of
microcling,

(2). o hypersthene.
(3. o blue quartsz,
(4). i almandive enroet,

(e). The combination of these minerals with the above-named
structures, In this association hypersthene is espeeially note-worthy
for the reasons already stated.

As this is a new type of rock, and modificalions of it occur by the
imtrodnetion of accessory minerals, T would sugegest for it the name
Chlaraockife, in honeur of the founder of Caleutts, who was the nunoon-
seious means of bringing, perhaps, the first specimen of this interesting
rock to oor capital,

e i i S

On a slab of Chinese agglomerate Tave bearing o Chivese (nsoription dis- -
covered in St Johin's Churchyard, Calentta., By T. H, Houuixo,
AR.CS., V.G.8., Geological Surcey of India.

[Recoived October 26th ;—Tend November 1st, 1893.]
{With Plate V1L )

Throngh the kindness of the Revd. H. B, Hyde, I have been en-
abled io examine the slab bearing a Chinese inseription and discovered
by him in Bt John's Choreliyard. B
The slub has been imperfectly polished on the face bearving the in-
seription, nud at first sight presents the chameter of o common artificial
conerete, for which [ ai first mistook it. Bot on :‘r,'-!lm\'i'ng i fngmmil e o

from the back of the slab aod examiuing il in the laboratory, I found if 3

-
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1
P_.f deseribed by Fritseh and Reiss as vavicties of entuxite, ®
! : :
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to be a siliceons lava, which, though of eourse formed by natursl means
i, indeed, comparable to a concrete in ways other than appearances, 1t
is a rhyolitic lova of a kind cecnrring in different parts of China, which,
previons to consolidation, has included feagmonts of other rocks and

now preésents the patehy appeavances of the agglomerate lavas and pi-

bin slices examined nuder the microscope leave no donbt as to the
naturs of the roek :—Corroded quariz-crysinls embedded in a eryptoceys-
talline and microlitic magma ave seaticved Dvegularly throngh the slide.
Ocensionlly these preserve in park their oviginal bi-pyramidal cutlines,
bnt the magmn has corroded the majority of the evysials into ivregular
shapes. A curions feature worthy of recowd is the way in whiclh many
of the quartz-crystals are traversed by o sevies of eracks withont discov-

eralile regulavity, These cracks vecall the tessellated appearance of the

polysynthetic povphyritic erystals deseribed by Gen. MeMalion in the
enrite of Tushiam Hill, 85 miles novth-west of the town of Delhi.+  DBut
ns a rule, in the present instance, the swall fragments, although separated
from one avother by a series of cracks, all have the same opiical
ertentation, whilst in the Toshim specimens the graing are, accoriding to
Gen. MeMabon, oriented in different directions. I have found, however,
one ease of a guavtz-ervstal in which, after the formation of the cracks,
many of the fragments have been slightly displaced, so that whilsé the
positiom of extinetion is the same for the individuals in some of the pairs,
others show slight differences, and still others have been moved throngh
several degrees.  Gen. MeMahow explained the steactuve of the guarts-
crystals in the Tushim roek as the vesult of rapid cooling after eraption,
and I think the present case, in which many of the erystals nre simply
eracked more often withont displacement of the fragments, ave ceriainly
more pasily explained in thiz manner thau by the other suggestions
which, in his paper. Gen. MeMahon has considered and rejecied,  Relief

of pressare would also contribute to the same effect. A similar strne-
tare ean be produced in elear quarvtz-crystals by mapidly eooling them
from a red heai, the erystals becoming white and losing their transparency
from a similar cause.

Next to the quartz-erystals in abundance amengst the porphyritic
constituents arve the felspars, some of which are of a plagioclase variety,
and all greatly kaolinized. Black and brown patches of ferruginons
material oecur as relies of the ferro-magnesian constituents of the ori-
ginal rock. Seeondary minerals like chaleedony oceur in small qua
ties infilling eavities,

* Genlogische Beschreihnng der Inge! Tenerife, 1868, p. 420,
+ Min, Mag., Vol VILL |1888), p. 1i,
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Lumps of andesitic rocks are common nz inclusions in the matrix,
which in places shows domasconed and eutaxitic struetures.
The specific gravity of the rock is 235, Thin splinters fuse before
the blowpipe to a white vesicular glass.
Comparison with Chinese rocks :—The peculinr structures presented
by this rock ave of especinl interest from the way in which they can g
parallelled amongst the Chinese curites and rhyolites, The damascened
structure onud the included fracments of o similay :11aticf[lic rock I have
previously desevibed in the Korean acid lavas,®
Amongst the rocks which 1 have collected in China, there isa speci-
men of eurite from the Vietoria Peak, Hong Kong, in which the porphyr-
itic erystals of quartz ave erncked in the same peculiar manner. The
" felspars, also, in this rock ave in part plagioclastic, and irregular patehes
of small biotite bundles resemble in shape the ferruginous masses oceur-
ring in the slab. But although the Hong Kong rock shows a very dis-
tinct flow sirocture, the groundmass is composed wholly of micre- §
gramulitic materinl, nnd there is a notable absence of the andesitic foreign
inglusions, Whilst, then, the porplyritic constituents of the slal
agree with those of this rock, the groundmass shows that the conditions
of consolidation were different ; but although the circumstances of soli-
difieation were not the same there seems little doubt that the slab in St.
John's Churehyard belongs to the same geological mass as the Hong Kong
eurite, and both these are members of the acid series of irneons rocks—
granites, granitites +; eurites and rhyolites—which ecan be traced from
the Island of Hainan, north-east throngh Hong Kong to Toochow, and
are repeated in a parallel band which reaches the sea-const at Chusan,
are repeated in the Korea, and possibly represented again by the central
granitic axis of Kamtschatka. These rocks probably belong to one petro-
graphical province and are the relics of a great ehnin of eruptions which
took place in East Asia during middle carboniferous times,  The cranites '-
and eurites are found intruding into the limestones which oceur below
the coal-bearing series ; whilst fragrments of these vocks are the principal
constituents of the conglomerates which lic at the base of the ooal-
measures. The ont-crop of these rocks is approximately parallel to the
general strike of the stratified series, following the directions of the
principal monntain ranges, which in East China Pumpelly hag deseribed

FE "3

g

# Quart, Journ. Geol, Soe., Vol XLVIL (1891}, pp. 176-178, “u

t The previlence of granitite and the eccurrence of fis ropresntatives nmongst
the hemierystalline and folsitic rocks are atriking fentures in these Chinese rocka,
and I regard them as o later stage in the eruptiona which first pave rise to dioritos
awd andesitos—rocks which I have Frequent ly found associnied with and included
in the later neid eruptions of Ching.

v
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as the Sinian system of elevation.®  Blsewhere I may have oceasion to
vefer to these features in greater detail : Jfor the present I have referred
to them for the purpose of showing that, whilst T think the slab found
n St Johw's Churchyard is undoubtedly of Clhinese ovigin, it may hove
been brought from any of the loealities in East Chioa and Woren where®
these characteristic, acid, igneous rocks prevail. In whatemanner the
slab was bronght to Indin will donbtless appear from My, Hyde's re-
searches ‘
EXPLANATION OF PLATE.
Figa. 1 & 2, From elab of Chinese aggrlomerate lava found in 84 John's Chuareh-
yard.,

Bi-pyramidal crystal of quartz corroded by the magma,
Crystal eracked and corvoded.
From eurite, Victoria Peak, Hong Kong.
- Bi-pyramidal crystal of quartz corroded by the magma.
Fig. 4. Crystal cracked and corroded.

* Geological Researches in China, Mongelia, and Japan, 1886, p. 67.

|
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With plates VIITL. and IX.
[Reed. Nov, 21. Head Decr. Gth. ]

The collection here deseribed ia o very small one, but the few things
obtained are interesting.

Among Coelenternta, Oerianthus and Cyatholelic do not appear to
have been before recorded from the Bay of Bengal : among Echinodermn,
Astrosehema and Echinolampas—although the latter has been recorded
ns a Sind Tertinry fossil: and among fishes Odonfosiomus. All these
oceur iu the present collection.

COELENTERATA.
NEMATOPHORA.,
AXNTHOZOA ACTINIOMORPHA.
ACTINIARTA.
= Family Cerianthinez.
Cerraxtius, Delle Chinje.

1. Cerienthus tenebrarum, n. sp. \

©  Elegantly enryophyllaceous in shape,
I The budy wall is thick, and the churactevistic investing sheath is

R
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logse,  The oral sphinctor is stout, The tentacles of the inner erown
are short and mumber about fifty : those of the onter crown are very
lomg with stout base and long wavy hilnmentons ending, aud nomber
abont sixty. The septa with their mesonterie Gilaments are almoxt
entively conlined to the upper thivd of the enteric r._".l.rit:.', leaving about
the lowertwo-thivds as o perfectly smooth-walled ehamber,

Colonr dull madder, the toentacles being lighter and roddier than
the body,

Lenoth, contracted in gpivit, 50 mm. 3

With the exception of a spevies from the Andamnn Reefs, deseribed
inJ. A, 8, B, Vol. LXIL, Pt 11, 1833, p. 153, this secms to be the only
Cersantlhus hitherto recovded from India,

From tho B:’I:{ of nul:g'.ql on ]]1|_:|_|_'|_|:'|_:.‘ bottom at 410 fathoms : bottom-
temperature 45,5° Fahe,

MADREPORARIA APOROSA.

Family Turbinolide,

(1) Flabellum laciniatem, Phil., and (2) Flabellum faponicu,
Moseley, appear to be quite common inhabitants of the muddy botton
of the Bay of Dengal at £00-700 fathoms. And among the corals
obtained with them duving the past year is a new species of Ritzofrochus.

Buzorrocnos, Edw, and Haime.

3. Rhizolrochius erateriformis, n. sp., P1. VIIL. fizs. 1 and 2.

Corallum low, bowl-shaped, having a small central mamillary pedi-
cular scar, a very thin fragile epithecate wall, and a regular, cirenlar
calienlar orifice with the lip gently everted.

From the thecal wall, which is marked with close faiutb costal sirim
and with close faint concentric lines of growth, the large eylindrical
“rootlets ™ stand ont at a wide angle.

The septa, which are in fonr completo cyeles, with an incomplete
fifth, are thin, and have theie crests strongly emarginate, so that when
the corallum is viewed from above they look something like large pali:
their surface is marked with lined of distant, conrse granules, concentric
with the eurye of the crest. The septa of the first two eyeles ars ap-
proximately co-cqual, and all unite at the very hottom of the ealice by
a few stont eylindrical trabeenle which form o madimentary eolumelln :
above this they do nob eneroach very greatly on the ealienlar space,
but leave a clear wide central fossa.  The septa of the third cyele nre
narrow laminme, thoze of the fourth are still narrower, and these of the

incomplete ffth are merely fine ridges in the npper part of the calicle.- ——a—
Colour in spirit—both corallum and soft parts—quite white.
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The ientacles, which appear to be about ninety in number, ave
disposed in three concentric series.
Greatest height 22 mm.: dinmeter®of calicular orifico 32 mm.:

depth of calicnlar fossa 16 mm.
From the Bay of Dengal on a muddy boltom at 573 fathoms:

bottom-temperature 4537 Faho. 5

Family Oculinida.
Cyarroneity, Edw. and H.

4. Cyathohelin axillariz (ElL and Sol.)

Madrepora azillaris, Ellis and Solander, Nat. Hist. of Zoophytes,
p. 153, tab, 13, fig. 5.

Cyathohelin axillaris, Edw, and Haime, Covallinires 1T, 110.

A branch of a colony answering to the fignre in Elhs and Solander
was dredged from a previonsly unknown coral bank in Lat. 14° 11" 6"
N, Long. 80° 24' E. [about 55 miles N. by E. of Madras) in 88 fathoms,
bottom-temperature 65° Fahr.

MADREPORARIA POROSA,
Family BEupsammids.
Dexprorayinis, Edw, and H.
5. Dendrophyllia nigrescens, Dann.
Dendroplhyllia nigrescens, Dana, Zoophytes, p. 387, pl. 27 (30), fig. 1.
From the same coral bank, at the same depth, several branches of

this species were dredged.

ANTHOZOA ALCYONIOMORPHA,

The coral bank in 85 fathoms, N. by E. of Madras, appears to be
very rich in Gorgonacea and Aleyonacea.  Unfortunately the dredgings
Wore m{:l'ul}' rongh dried, withont any treatment, go that they reaclied
thie Musenm denuded and almost valueless. The following genern are
recognized :—duthogorgia, Felinogorgia, deis, orgonella, Juncella, Seiv-
peatrella ; Spongodes,

ECHINODERMA.
ASTEROIDEA.
Family Archasterids.
PsECpARCHASTER, Sladen.
1. FPsewlarchaster mosaicis, Aleock and Wand-Mason,
Prowdurchaster mosaicis, Aleock and Wood-Mason, Ann. and Mag,
-____ Nat. Hist., Dee. 1891, p. 432,

A specimen with a span of nearly 200 mm. from 599 fathems off

the Madras Coanst.



T2 A, Aleock—decannt of the Deep Sea Collection, [No, 4,

Family Astropectinide,
DirsACASTER, ren. nov.,
2. DII}‘.’-‘-!'-!('ﬂin':l:'r'.. e ||-"|-':_.'|.'J£:;f|'.\'1 . 5.

Differs from Dipsacaster sladeni (Ann. Mag. Nat. Hist., Felurnaryg
1583, p. 87, pl. V. figs 3 and 4) in the following particulars :—The dis
15 relatively lavger, and the rays, which ave bluntly rounded at the tip, are
relatively shorter and broader—the whole form being thus move penta-
ronal : the relative 1{':53‘1-]L of the raya to the radins of the the disk is
2:5: 1; the paxille are larger; on the adambulacral plates the central
spine of the pazilliform gronp is a large distinet spine and not a mere
spinelet. Two specimens from the Andaman Sea, 112 fathoms.

Family Pentagonasteride,
Catviasrer, Greay,

3. Callinster mamillifer, n. sp., PL VIIL figs, 3 and 4.

Rays 5 B=25 to 3r,

Abactinal area covered with sunken cireular plates, ench bounded
by a ring of discoid granules: the mid-radial plates of the disk bear
ench a great globular mammillated spinelet, as do alse, but on a smaller
svale, the dorso-central and basal inter-radial plates,

The supero-marginal plates, which ave 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 snrmounted eentrally with
a uipple-like spinelet: those in the outer third of the ray sometimes
bear alzo one or two_grannles.

The infero-marginal plates coincide not quite exactly with their
fellows of the supero-marginal series: they ave long, broad and tumid,
and each bears near the sntare ling with that SOries, o TOW OF i gronp
of lavge coarse truncated spinelets,

The adambulacral plates have each a furrow series of four radiat-
III!1'_'|' ."-ll[r]L'lL'ﬁ‘i, and :IEliJI:l”}' il ii]l‘ﬁ'll* |::'|_'lr;|,_~ coarse troneated 5i]i||_r_g and
rarely a few graoales also,

The actinal inter-radial areas are of some size, with large and
slightly tumid plates, many of which have one, or very ravely two, large
conrse spinelets.
All the marginal, adambulacral, and actinal plates have much the
rame fringe of discoid granules or squames as the abactinal plates, only
it is not so regular, 5
Anus snbeentral,
Madreporite small, civenlar, radially striated, situnted about mid-
wiy between the margin and the centre.
Colonr in spirit, chalky yellow. This singnlarly beantiful specics
was dredged in the Andaman Sen, between 270 aud 245 fathoms.

-'_'-J._
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Family Zoroasteridas.
Zoroaster Wyville Thomson.
Fine specimens of (4.)  Zoroaster Alfredi and (5.) Foroaster bara-
thei (Ann. Mag. Nat. Hist, Feb. 15893, pp. 102, 103), from the Bay of
Bengal, 589 [nthoms.
>~ a8 OPHIUROIDEA. *
Family Astrophytidze.
Astrnoscueya, Orst. and Ltk

1. Astroschema floseulns, n. sp., PL VIIL fig. 5.

R=1lr—16r.

The sides and abactinal surface of the disk and arms are eovered
with granules,—prominent granules and globules being scatbered over
a finely granular surface, and the actinal surface is covered with an
uniform microscopic granulation,

Viewed from the aboral aspect the disk is rotate-corolla-shaped,
being deeply depressed in the centre and consisting of five deep cub
petaloid lobes, each eomposed of a pair of eadial plates. There are no
month papille or tooth papille, but there is a vertical row of fve
large hastate teeth on each mounth segment.

Rays long, tapering to a lash, simple, and perfectly square in see-
tion, the actinal angles of ihe square being occupied by the series of
paired spine-like tentacle scales, and the abactinal angles by series of
prominent elumps of globuar granules corresponding to the tentacle
seales, this arvangement emphasing the arm joints and giving the arms
u regularly beaded appearance.

Genital openings neavly vertical, and traversing nearly the whole
depth of the disk.

Month tentacles large, the second pair of fentacles withont any
seale, the third paie with the pairs of senles small.

Colour, in aleshol, grey; in life, blood-red.

From the newly discovered coral bank morih of Madeas, in 88
fathoms,

ECHINOIDEA.
SPATANGOILA.
Family Cassidulidee.
E¢amoraneas, Gray.

1. Echinolainpas castanea, n, ep.; PL VIIL fig, G.
Test thick, high, bluntly conical towards the greatly excentrie
o — . abruptly subacuminate apical system; sub-pentagonal in tumid ambital
gutline; densely felted with short capillary spines, which are lurger



174 A, Alcock—dAeconn! of the Deep Sea Collection. [No. 4,

and sparser on the actinal snrface, and at the tnmid inter-radial peris-
tomial margins form fan-like tufts.

Ambulacra equal, narrow, petaloid abactinally, the poriferous
arens 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 scparated by moniliform ridges: beyond the pelals the ;::nl_m-—w-K

lacra incrense considerably in width to the ambitus, wheneo they taper

to the peristome, while the pores become single, distant, and invisible
to the naked eye as far as the vicinity of the peristome, where they ave
arain large and double, and are crowded together to form distinet
phyllodes,

Inter-radin large, constricted very abruptly at the apieal system and
wdnally at the peristome, being represented at the peristomial margin

a single tumid granular plate.

Both ambulacral and interradial plates closely covered with small
serobiculate tubercles of uniform size and disposition, exeept in tho
middle of the actinal surface, where they hecome a little lnvger and
much more seattered : fine miliarvy grannlation between the tobereles.

Apieal system small, very excentrie in front: o large central mad- s <
reporite extending from the right anterior basal : fonr genital pores.

Peristome sitoated in the middle of a distinet hollow, excentric in
front, transverse, pentagonal, with a distinet floscelle.

P L'i[nt'm'.t in !’rl’:-.‘-'!u-rin:' inter-radinm, larce, l"H[;Hi:‘:ﬂ. transverse,
immediately inframarginal, with a valvular opereulum formed of three

i'.l.rgr_- tuberenlated plates.

Colour, yellowish green.

Bay of Bengal, 11 fathoms,

At fivat sight this speeies has a strong resemblance to Echinolampns
a-;:-.?.--_fm'u' lis, d’Areh and Haime, from the dMiocene of Sind and Kuchl ;

from which it is distinguished at once by the coneavity of the uctinal
surface and by the tumid peristomial margin. The test is also higher
in the present species.

Family Spatangidz.
Brissarsis, Ag,
2. Brissopsis Oldhant, n, sp,, PL VIIL figs. 7 and 8.

Test thin, inflated, ovoid, with o faint anterior rroove and a strong
posterior trancation; abactinally covered with recorved hair-like spines
which are lnrgest and densest within the peripetalous fascinle: aeti-
nally with similar large spines in the intervadii, the ambulicra being
almost naked.

All the ambplacras arve abactinally petaloid and sanken: in the
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anterior petal, which is the longest and narvowest, the pores ave small
and extremely evenly and closely set, in the other petals the pores ave
lnrgo : bevond the petals the ambulacra are only glichitly spiniferouns
at the ambitus, and are almost or quite naked actinally ; and all have
stanll and distant porves; but abactinally the plates of the postero-
lateral ambulacra are spiniferous, and the porves of those that ave en-
closed in the sub-anal fasciole are exceptionally large. Abactinally, as
actinally, the inter-radii are very large, with big broad plates that ave
finely and closely granular abactivally and much move coarsely and dis-
tantly granular actinally.

Peristome reniform : the orifice of the month is made valvular by
the remarkable prolongation forwards of the labrom.
stem hardly excentric; the madreporite is large, passing

Apical sy
backwards From the vight anterior basal-and separating the posterior
basals and radials and several inter-radial plates; four large gevital
l'hi':"i"."'..
Periproct small, vertically pyriform, hizh up in the postevior
traneation, with many plates, of which those at the circumference are

_the largest.

The peripetalons fasciele is very distinet, being brondest poste-
riorly. Sub-anal fasciole reniform, largely actinal in position, being far
distant from the periproct. Two nmrow and inconspicuous fnsciolar
bands extend up from the sab-anal fasciole, one on each side, to the level
of the periproet and are then gradually lost.

The pedicels of the anterior petal ave of conspienons length.

Colour, dull olive-green ; faseioles dull madder brown.

Bay of Pengal, 753 fathoms, bottom soft mud ; bottom tempora-

ture 41:2° fahr.
Lovests, Ag. and Desor.

8. TLovenia gregalis, n, sp., PL VI1IL fig. 9.

Test thin, broad, flat, cordiform, grooved and deeply excised an-
teriorly, broadly truneate posteriorly, the ambital margin in front sharp,
behind gently rounded.  Spinatare scanty.

Anterior ambulaerum in the groove, with pores small and ineon-
gpicuons except at the peristome, where they are larger: ib is practi-
enlly unmodified thronghont its course, from apex to peristome.  Late-
ral petaloid ambulacra with pores almost invisible to the naked eye
within the internal fasciole: beyond the internal fasciole the antero-
Jateral petals are markedly divergent from, while the postero-lnteral
netals are convergent towards, the sagittal line: the slightly sunken

siirs of pores are large aud are se wmrated from one ancther by faiut
i | : K
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ridgea with minute distant granulation, the interporiforous spaeo is
hroad and bears several series of gramules, Beyond the petals the
postero-lateral ambulacra incrense preatly, while the nutevo-lateral do-
crense somewhat in width.

Inter-vadii very large and hroad abactinally where the antero-
lateral bear each a small patch, and the postero-lateral each o mch
larger [Hl'l;'ll. of large deeply scrobiculate perforated tubercles, each
surmounted by o long slender recurved recumbent hollow spine.  Simi-
lar but smaller tubercles, with similar spines, cover the actinal surface
rather more densely throughont almost the whole of the broad antero.
lateral and postero-lateral inter-radii, and also oconr in two swall
patches, involving both ambalacral and posterior inter-radial plates, in
each wing of the sub-anal fasciole. -

Peristome situated immediately behind the anterior cleft, semilunar
in shape, and followed by a long narrow labrom,

Apical system hardly excentrie; the madreporite in the postevior
basal.

Periproct in the upper part of the posterior truncation, large.
transversely oval, not sunken.

The internal fasciole is remarkable in not crossing the anterior
ambulacrum ; after skirting the groove in rather more than half of jis
extent, 1t gradually fades away on ecither side, somectimes bending
slightly towards the groove, as if to cross, sometimes not, The subanal
fusciole is large and dumb-bell shaped, and encloses three pairs of poves
on either side,

Colonrs : brownish green, spines white.

Bay of Bengal, 475 fathoms, bottom brown ooze, botlom tem pera-
tore 435" Falr,

MOLLUSCA.

The Mollusea that we may now regard as characteristic of the
hundred-fathom line in the Bay, were again met with in considerable
numbers, namely, Rostellaria delicatula, Novill, Sigaretus sp., Tellina sp..
and Nuenle sp. At about the same depth (128 futhoms) thore were
dredged Phlios sp., Plenrotoma sp. prox. atractoides, Watson, and Tellina
sp. prox. Murrayi, E. A Smith, and on the coral bank, at 83 fathoms
Murex palmarozse, Lmk.

ARTHROPODA.
CRUSTACEA,
DECAPODA.
At 128 fathoms the Penmid (l.) Solewocers Heetii, Wood-Muson,
chameteristic of that depth here, was dredzed.

S

o
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Of the other crustacen taken, three appear to be new to the Tndian
record. They are as follows :—
Family Trapeziida.
QUADRELLA, Dana.,
2 Quadrelle covonate; Danva.
e Quadrella coronafs, Dana, U. 8. Expl. Exped., Crust, Ptr 1. p. 266,
Pl. XVI. figs. 5 a—d,
A single female,
From the Coral Bank north of Madras, 58 fathoms.
Family Parthenopidz.
ParTuexors, Fabr
3. Puarthenope spiosissinma, A, M.-Edw,
Parthenope spinosissima, A.M.-Edw., Notes sur L' Ile de In Réunion
Annexe V., p. 8, PL. XV1I;
A large ovigerous female and a small male,
Colonr in life reported to be blood-red.
From the Coral Bank north of Madras, 88 fathoms,
Family Raninidz.
Raxrxomes, Milne-Edwards,
4, Raninoides pereonatus, White MS., Henderson.
Rantnoides personalus, Hendevson, Challenger Anomnra, p. 27, PL 1L
fe. a.
Numerons specimens from the Bay of Bengal, 31 fathoms,
Family Homolidas,
Hryrzorueys, Wood-Mason,
5. Hypsophrys supevciliosa, Wood-Mason, Aun. Mag. Nat. Hist,
Match 1891, p 269,
Several beautiful specimens, both males and ovigerous females,
from the Laccadive Sea, 865 fathoms, bottom Globigering ooze, boltom
temperature 40° Fahe,
VERTEBRATA.
PISCES.
ACANTHOPTERYGII.
Family, Trachinidz.
Fronp Trachinina.
BATHTFERCIS, N, Zen.
Head large, depressed; body erlindrical, elongate. Cleft of the
mouth wide, oblique, with the lower jaw projecting ; villiform teeth in
J- 1. 23
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Juws: vouwer, and palatines, Eyes lnvpe, supero-lateral. Gill-cleft wide; >
seven branchiostegals; preoperculum armed ; fonr gills; pseadobran- 3}
chim large. Scales etenoid ; lnternl ling continuons from ||l.'.l_"i|l|.l1.- Lo ean- l
dnl fin, its anterior portion armed. Pwo separaie dorsal fins, the fivst ﬁ
short, the second loug, and equal opposite and similar to the an
Ventrals jupnlar,

No ;LT:'-N:-.:hI;-l': no pyloric coen.
te, n. 8p., PL IX fg. 1.
« General aspect Platyceplialoid, will some superlicial resemblanecs :
to Chali I e,

L. Buathypereis plafyrhynch

B. 7D G A 16, €. 12, with nomerous mdimentary rays at
bese. B eine 25 V. 15,
b, 1

Head large, broad, depressed, its extreme length, measured from
the tip of the projecting mandible to the apex of the prolonged opercu-
b flap is not wuch less than half the total, eandal exeluded. Body
clongate, exlindrical, low, and taperiug to the la ree candal.

L. lat, frowm ovigin on oceiput, 50. L.

The snout is broad, much depressed, and spathulate, resembling the
bll of Bathyplerois @ its extreme length is equnl to the major dinmeter
of the orbit, and rather over one-fourth the extreme length of the head.
Mouth-cleft wide, slightly oblique, the maxilla reaching nearly to the
vertical through the middle of the eye, and ending in a Hleshy barbel.
Teeth in villiform bands on the jaws, vomer, and palatines. Tongue
large, spathulate,

The lwge eyes are placed close together on the summit of ihe
head, separated from each other by a narrow groove; but the visuul
axis 18 latersl. The gill-cleft is very wide, the gill-membranes being
free of the isthmus throughout: the prespercular angle is spinate,
and the operenlum, which is prolonged in membrane nearly to the level
of the 4th dorsal spine, lns two spines above and one below, TFour
mills  with  setiform  gill-rakers and broad lamine : pseudobranchie
large.

The body, and the head and the snoui above, are covered with
rather large finely ctenoid scales. The lateral line, beginning on the
oceiput as a close-set row of ve-curved spines, or strongly cavinated
senles, enrves inwards towards the fivst dorsal fin and then downwards
along the lower half of the tail, being salient bot unarmed in this part
of its course, %

The tirst dorsal fin is short, and is separated from the second by
four ov five rows of seales: the second, which is much more elevated
than the first, extends from the level of the vent to within an eyp- —a—
length of the base of the caudal.  The anal liu 15 similar to the second

__
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dorsal. The pectorals ave large and long, venching to the fourth anal
ray. The ventrals are jugnlar, arising an eye-length in advance of the
pectorals : their plane of origin is hovizontal, and they veach eonsider-
ably beyvond the scaly bases of the pectorals

Stomach siphonal with a large emeal sack. No pylorie cwen. No

H_,._.-ail‘-l:ll:u'll.'h'r. Z
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 opevenlar Hap: spinoms
dorsal white at base, black in tho npper half ; second dorsal with dusky
bands: eandal and pectorals dusky : anal and ventrals hyaline. Lenzth
43 inches.

Bay of Bengal, 123 faihoms.

Family, Pediculati.
Loraivs, Arvk.

2 FLoplitus mndilus, n. s5p.

This species is distinguished from all iis fellows by the stroeture
of the second part of the spinous dorsal fin, which is rodimentary,

Bh: D8l (28 Ach 0.8 Po1b Y. 1

Cephalie disk enormous, its width nearly equal to ita length, which
is not much less than half the total, including the caudal.

The head bones are marked by spinate crests, one small and hifid
at tho pre-orbital angle; one large and iridentate above each orbit;
one at the upper limit of the claviele, one ]rll'gl'.-nl:fi trifid at the anela
of the elavicle, and two on the preopereulum—besides numerons vidges
ending in acnte points,

The eyes are large, their major dinmeter being nearly one-fifth {he
lengih of the head.

The mouth-cleft involves the whole breadil of the eophalie disk,
Small depressible fangs of unequal size in three irregular gerica in tho
mandible, in two series ot the pre-maxilliney symplysis, but in o single
gerics along the preater extent of the pre-maxilla: a paiv of vigud fangs
on each side of the vomer? an uneven row of five or six vigid fangs
along cach palatine, Gill-gleft relatively wile = three gills.

Head and body covered with loose glandular skin, which forms o
row of filaments along the edge of the cephalic disk and along the
gides of the tail.

Dorsal spines in the form of plain setw, the first two of which
have the usual position close together on the suout, while the thivd,
hich is as long as the cephalie disk and nearly twice as long as the
econd, arises behind the orbit. The second pottion of the spinons
rsal is represented by two distant tndimentary rays only visible by
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dizzection. The soft dorsal, and all the other fins hiave the usual
position.

Colonrs in spirit, mottled brown, tip of tongue dusky. Length 525
inches,

Bay of Bengal, 123 fathoms.
. “""""'b-\,_
ANACANTHINI.
J.“.".h'.-'i]".'_. Gadida.
PrysicrLvs, Kaup,

3. Physiculus argyropasfus, n, sp., PL 1X, fig. 2.

3. 7. D. 89755, A.6%7. V.6,

Head large, broad, depressed, its lenpgih a good deal more than one-
fourth of the total, candal included. Height of the compressed body
from about half to eleven-nineteenths the length of the hend. Snont
broad, depressed, rounded, its length equal to the width of the intero bi-
tal space and just exceeding the mnajor diameter of the eye. Mouth
wide, oblique, with the upper jaw overhanging; the maxilla reaches
behind the vertical throngh the middle of the orbit; broadish bands of
villiform teeth in the jaws only. Barbel filiform and inconspicnons,
its lengih not half that of the eye. Gill-openings extremely wide, free
from the isthinus throughont: four gills. with abont cleven spathulate
gill-takers, Pseadobranchine glandular, Body and head invested with
small thin deciduons cyeloid seales, of which there ave six rows belween
the first dorsal fin smd the lateral line.

The first dorsal, which is separated from the second only by a
noteh, begins in the vertical through the arigin of the pectorals; its
height is about equal to the length of its base, which is considéribly
less than one-third that of the head: the sccond dorsal extonds {o
within an eye-length of the caudal, and its rays, posteriorly especially,
are longer than those of the first. The anal beging almost in the
vertical through the base of the pectoral, the vent being situated
forwards in the vertieal through the posterior edge of the opercnlum,
The pectorals are long and pointed, the upper rays reaching to the
twelfth or fourteenth anal ray, and }_.L-i.q;_; as long as the head behind
the middle of the eye. The ventruls arise on narrow horizontal hases »
the second vay is nearly as long as the head. There is & post-anal
papilla, and a pre.anal pigmented pit, ns in Phlysiculus rosens, *

The margin of the large thick-walled air-bladdder is pectinately -
lobed somewhat as in Seiwnoids. Colonr in spirit, light pinkish brown,
with a silvery sheen; belly, throat, and gill-membranes black.

Bay of Bengal, 123 fathoms.

The largest specimen, an adult female, is 9 inches long.
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Breauacenos, Thompson.

4, Bregmaceros MaeClellandii, Thomps.
A fine specimen from the Bay of Bengal in 123 fathoms.
The small and immature specimens dredged in previous yenrs at

J_',--—fmd near this depth. probably belong to this species. 3

Family, Ophidiids.
Neopvraites, Goode and Bean.

5. Neobythites steafitices, n. sp., Pl IX Fig 3.
B. 8 D.eire. 85 Acire.85. 0.8 P.oeire 28 V.2
' The large heavy head is in length about one-fourth of the total,
enudal ineluded, and is armed with a large copercular spine. The
gnont, which is bluntly pointed and overhangs the mounth, is in length
equal to the diameter of the eye, or between a filth ard 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 o small fube near the tip of the snout, the
posterior being a large foramen at the angle of the eve.
i The mouth is large. the maxillavy extending far belind the poste-
vior border of the orbit, and being nearly half of the head in length.

Teeth viliform, in narrow bands in the jaws, vomer, and palatines.

Gill-cleft very wide, the gill-membranes being separate through-
out. Four gills, with bread lamine and close-set gill-rakers, which are
long in the middle of the first arch.

Each pseudobranch consists of two pinnnles only, The head, body,
and base of the dorsal and pectoral fins are covered with small,
moderately adherent seales, of which there are about wine rows be-
tween the first dorsal ray and the lateral line, and abont twenty-one
rows between the lateral line and the vent. The vertical fing have long
delieate rays, which nre completely invested in loose skin: the dorsal
begins well in advance of the base of the peetoral, and the anal on a
level with the tip of the latter, both being confluent with the caudal at
its base,

Pectorals with lavge floshy sealy base: the ventrals arise on the
pectoral symphysis, and consist of two long filaments fused together in
their basal half.

Stomach siphonal ; intestine much eoiled; about eight or nine
minute rodimentary pyloric ceecn encircle the pylorns.

- Colonr in spirit, creamy yellow eclonded and marbled with shades
of light brown which forms four ill-defined cross-bands, all of them

involving the dovsal fin: a large oval ocellus, formed of a black centre
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in a broad creamy white ring, on the dorsal lin betweon the 206L and
vith o milk-white border,

dith ravs or a little beyond : anal jou black
!al.'llf_"l]l of Lype 2°25 1inchips.

Bay of Bengal, 128 fathoms
PHYSOSTOMIL,
Family, Beopelids.

1:...'I|'L'H.'ll"'|"|1-|:='-'51 Coceo.

6. (lonfosfomus afrafiz, n, sp., PL 1X Pig. 4.

The extrame length of the sqoare, high, compressed liead is a little
more, and the greatest height of the compressed tapering body 18 a
little less, than one-fourth of the total, eandal included.

The snout has the form of a pointed wart beyond which ihe upper

j;l.'.‘u' '|11'll:|'1'[-'. |.I:II_' lower j"|."-' "I'F'l'i.n [I!"|:-i1-1’_'l'|-|'|l-‘ ijl,".,'(l]ll.l the upper.

The eves, which are situated about a dinmeter apart, near the top
of the hl-ml have their major dismeter obliquely vertical, nnd are cpHL-
ble of such strong rofation inwards as to bring the visual nxis i.i'].l]itllll.'l!," -
upwards, the orbit being walled in laterally by a stout but transparent
fold of skin in its lower half.

The eleft of the mouth extends almost to the posterior edge of the
operculnm : the premaxille are armed with a ser ies of close nniform
serrations for the most part pointing forwards, the vomer bears on ench
side a sabre-shaped depressible fang nearly half as long as the head,
the palatines have each an exactly similar fang sneceedod by o row of
elose serrations, and the mandible has on ench ide o distant series of
similar fangs of unequal size, the largest of them however being haedly
half the lengith of those on the vomer and palatines,

Gill-cleft extremely wide and high: four gills with wide Jaminme
and gill-rakers inconspicnons or absent - peeudolranchie lavge,

Body covered with a glandualar sealeless skin in which the lateral
line appears in spirvit as a white streak. Tlows of white dots { Inminons
ovgans ) exist along the free border of the preoperculom and the itnnee
border of the broad boat-shaped mandible,

The dorsal fin lies altorether within the anterior half of the bhady -
the anal begins about half a head e ngth behind the vertieal |]m,1|;-||
the last dorsal ray, and extends to the ]1]|.]l1|?||_"|:["|.l" baiznl rays of the
forked eandal. The large pectorals arise close to the ventral profile,
almost in the same plane with the ventrals. the hases of which they
tonch when laid back. The venirals arise voder the middle of the
dorsal,

Unloar in spirit, jet black. 5

Length 35 inches.

Bay of Bengal. 573 fathoms.




J'\H:"‘\'-J A. .‘LIL'I.JL']'Z—.'L':'L'.-!'In!: I:fl e .E-'ll.'l.'I.l e '[..l,rIII!\'.-.'IIJ-\.-.Il. 153

Family Murenids.
CoxaroMtiess, Kaup.,

7. Congromursna squaliceps, n, sp., allied to €. megastoma. Gthr.
and €. longicanda, Aleock,

._,__,,rf"d_ﬁ Head about an eye-length longer than the trunk, which s not quite
ong-fourth the length of the tail. The snout, which projects far beyond
the month, is a little more. than one-fifth the head in length. The
major digpmeter of the very elliptical eve is not quite two-thivds of the
length of the snont. The anterior nostril is a short wide tube situated
on the lip near the end of the snownt, the posterior is a wide foramen
situated in advance of and nbove the angle of the eye. The mouth-cleft
is wide, extending almost to the vertieal through the posterior border
of the orbit, and the ]1'[15 are gl'{';]Tl_‘_-' di:'.'u[-:.‘lpr.‘:d: the minute teeth are in
bands in the jaws, and in a broad rasp-like pateh ountside the mouth in

= the premaxillary ; there are a few teeth on the vomer quile antoriovly,
Gill-openings comparatively wide, separate. No scoles: lateral line
with small pores, Pectorals narrow, half an eye-length longer than the

F‘L— snont.  Vertical fins coufluent, the dorsal beginning mearly an eye-

length in advance of the gill-opening.

Colour in spirvit, grey, the wvertieal fins in their afier half to two-
thirds with a black m]_s__r{', which in the anal tends to involve the whola
fin. A very large air-Lladder extending half a head-length beyound the

| vent, Visceral peritvnenm silvery, A sexually mature male 15 inches

long from the Bay of Bengal, 125 fothoms.
8. Congromurena nasica, n, sp.  Allied to the pmceding group.
Head depressed, an eve-length longer than the trunk, which is much

more than a-fourth the !-.‘ngt]l of the tail (1 : about 3:4),

e The snont, which projects beyond the mouth, is a fourth the length
of the head and nearly twice the major dinmeter of the eye. The nos-
trils are as in the preceding species,

The mouth cleft extends almost to the vertical through the poste-
rior border of the orbit. The teeth are in two bands in each jaw, un
inner band of minute teeth, and an outer broader band of larcor teetl :
the premaxillary teeth arve in bands ontside of the closed mouth, and the
vomerine teeth are in a single row along the anterior fourth of the hone.

i Gill-upenings comparatively wide, separate. No seales : Interal line
with minute pores. Pectorals narvow, equal to the snont in length.
Vertical fins confluent, the dorsal beginning over the gill-opening,

s Coloue in spirit gray, the vertical fins in their after third to fouril
with & much narrower black edge.  Visceral peritoneum Lluck.

gy
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Two nearly mature females 10 inches long, and two young from
the Bay of Bengal, 128 fathoms. The differonces between this species
and the preceding are too numerous to support the opinion that they
are only different sexes of the same species,

At the same siation a specimen of (9.) Dysomma bucephalus was

dredged. w_’

e L

O some Indian Species of Canarium.—Ry Gronce Emvg, M. B, LL. D
F.R.5, C.LE. Superintendent of the Royal Botanic Garden, Caloutta,

With Plates X, XTI, XTI, and XTII.

[Hend — December Gth] )

In Siv Joseph Hooker's Flora of British India eighteen species of
Canarium ave deseribed. 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, vz, strictum, Roxb,, and
C. bengalense, Roxb. are natives of British Tndia proper, and were Lutlr‘“—‘p
originally published by Roxburgh in his Flora Indica. €. strictum is a

native of Sonthern India, and was originally described from specimens

recdived by Roxbargh 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 Conean, and in other parts of the

Forests of the Western Ghats. €. bengalense, on ihe other hand, is

known only from Sylhet and Assam. The distribution of the two

species is therefore very different. Al the species of Canarinm kEnown

to me are large trees with tall clear stems, hearing branches, {and con- .
sequently flower and fruit}, only st their apices. Botanieal Specimens T
are therefore nob easily obinined, and the vnrions species are poorly

represented in most collections, and are therefore but im perfectly under.

stood by Botanists. The species indigenons to British India proper do

not in these respects form any exception ; for, in spite of the existence

for the last five and twenty years of o laree and well-organised Forest

Department, we do not appear i know more to-day about them than

we did when Roxbargh originally deseribed two of them eighty years

ngo. With the view of directing the attention of forest officers to their "
study, [ venture to submit to the Society deseriptions of the two already

recognised Indian species, a description of what appears to me to he g

new species from Sikkim, and some notesz on gpecimens which APPELT gt

to belong to two species hitherto unrecognised and undeseribed, i

£ 3
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CANARITTM, Linn.

Tall reziniferons trees. Lieaves alternate, unequally pinnate, sbipnlaie
or exstipulate.  Flocers bracfeate, in panieles or racemes, dimorplious,

. those with fertile stamens and vodimentary ovarvies being smaller bot
_f'_,_,—ﬂil: larger inflorescences, those with fertile ovavies and rpdimentary
- stamens being lavger but in smaller infloresconces,  Calya eampanulafe,
with 3 valvate lobes or tecth. Pefals 3, imbrieate, longer than the
calyx, Stamens 6, the filaments united in their lower pavt to form a
tnbe. {}rn.'_:'lf J-ecelled, ovnles 2 in each cell, Siyle {::.'Hmlr[cl or shiemn
snbsessile and capitate. DPrupe ellipsoid, more or less distinetly trigo-
; nons, with o 1-3-celled, 1-3-seeded, stone ; cotyledons often partite.®
- 1. €. pexgarexse, Roxb, Hort. Beng. 49: Tl Ind. ILL., 136.
L5 Young branches glabrous. Leaves 1 to 2 feet long (in yonng frees
| & considerably more) ; leaflets 11 to 21, ohlong-lanceclate to ovate-oblong,
entire, acnte, or very shortly acuminate, the base ronnded ov slightly
uarrowed ; both surfaces glabrons; the main nerves 1{ to 20 pairs, snb-
horvizontal, enrving at their tips, distinct on the lower surface when dey;
= length 3 to ¥ in., breadth 1:25 to 2:5 in.; .‘iﬁ'!ﬂll]l,}ﬁ snbmlate, !mhl*ﬂ:'{-rll,
deciduous. [Tuflorescence glabrons as to the rachises, the pedicels ol the
flowers puberulons; the male flowers in raeemose pamcles, the lateral
: branches of which are pedonculate few-flowered rather lax eymples.
| (lalyr abont one-third of the length of the corolln, eampannlate, its
mouth with 3 shallow broad teeth. Pelals coviaceons, oblong, concave,
elabrons. Staminal-fulbe abont the same length as the free paré of fhe
filaments and anthers ; free part of filament slightly shorter than the
narrowly ovate anthers.  INse none; rudimentary ovary depressed,
deeply lobed, hispid at the apex, Fenale flower (fide Roxburgh) like
the male ; the ovary ovoid, tapering gradually into the style, the stigma
S-cleft. Rips drupe oblong; the style sub-persisient, tapering to each
end, smooth, 15 to 1'75 in. long and 7 to "8 ian, in diam. Hook. {il, FI,
Br. Ind. I, 534 ; Engler in DC, Monog. Phan, IV, 118.
Assam and Sylhet; Griffith No. 114, (Kew Distrib,}, Simong,
8. E. Peal, Mann,
H A tall tree like C. steietum bub, unlike that species, almost
r entively glabrons, and having leaves with smaller and more numer,
ous leaflets, According to Mr. 8. I2, Peal, who has resided and observ-
ed in Assam for five and twenty years, ifs vernacular name in fhe
Sibsagar district of that provinee is Nerili. From wounds in the

T
i
|

. ~ # Thera ie no trne disc in any of the species here degeribed. What some
writers refer to ns n dise iz merely the tube formed Ly the onion of the dilated

3 lower part of the filanents,
= J. i 24

-
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vk o elear amber-like rexin exudes which iz used for a variely of

purposes, but ehiefly to be burnt as incense. =
Plate X, C. beagalense, Roxb.—1. Two leaflets. 2. infloreseence.

3. vipe fruit; of watwral 2

e. b ealyx. 3, 6, 7. pelals. 8. staminal
colomn. . rudimentary ovary; emlavged. 10, two stamens; much
enlarged. .

4. €. stnictow, Roxb. Hort. Beng. 49: Fl. Ind. IIT, 138, Young
branchies rufous-tomentose. Leaves 1 lo 11 feeb long (in young trees
up to even 4 feet) ; leaflets 7 to 9, ovate to elliptic, minntely serrate or
erenulate when young, entire or sub-entire when adult, shortly acumi-
nate, the base rounded or slightly cordate and sometimes sub-oblique ;
when young tomentose on both snrfrees ; when adult the upper surface
glabrous and shining, the lower more or less tomentose with the 11 to 16
puirs of spreading rather straight maiu nerves bold and prominent

and the intermediate nerves distinet and parallel; length 3 to 6 in.,
breadth 1:5 to 25 in., peticlule ‘25 or 3 in., that of the terminal leaflet
two or fthres times-as ]Dug. laflorescence move or less L'l._-.;j|]11.{ru:=~]_"..r
rusty-tomeniose, that of the staminiferons flowers o narrow racemose
panicle U to ¥ in. long, its lateral Lranches being shovtly peduncled
few-tlowered eymes,  Male lowers 35 in, long, Calye tubulay, with

& shallow, broad, sab-acate teeth. Pefals corviaceons, oblong, concave
and pubescent outside in the upper two-thirds, glabrous inside. Staminal
iwbe equal in length to the free part of the filnments and the anthers;
free partof the filaments dilated towards the base, half ns long as the
ovate apiculate anthers. Disc none, Rudimenfary ovary short, depressed,
lobed, hispid, Female flowers *5 in. long, in few-flowered mcemes & or
dinches long.  Colye wider than in the male. Staminal fube also ns
in the male, but shorter and the anthers with litile or no pollen, Cvary
ovoid-cylindrie, tapering into the short thick style ; stigma conieal. Ripe
drupe ellipsoid, tapering more to the apex than to the base, slichtly
trigomons, glabrous, 15 in. long, and 75 in dinm, Wight and Avnot
Prodrom,, 175: Dalz, and Gibs. Fl, Bombay, 52: Beddome FI. Sylvat.
I, t. 128; Hooker KL Br, Ind. T, 53}; Englerin DC. Monog. Phan.
IV, 118 Pimela stricta, Blume Mus. Bot, Lugd. Bat, I, 226,

Peninsular Indis, in the moist Forests of the Western Glats nup to
clevations of 4.000 to 4,500 feet.

A very tall tree, the young leaves of a beantifol red colour, those
of voung trees or of young shoots of old trees being much larger than
tlie measuraments given above. According to Cal. Beddome, the Alowers
have veeasionally 4 petals and 8 stnmens.  The tree is known to Enro-
peans: in Seuthern Indian (Beddome Fl Sylv.,, 12B) as “black =
dammar.”  Tis Twwil name, EAVE the same :'illI‘L‘f‘.l]"f"r_'!.'1 15 f\'ur'qrpr: ffuuyi-
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Fiaw ; but it is also known as Googal and Dhep, two words which in the
Eastern Himalaya are conjoined as the name of the species which L
below name . sikkimensiz. In 8, Canara 0. sfricium is known as
Manda Dhup. The vezin, which is obtained by the barbarous and
destractive method of entfing rashes in the Tower pavt of the stem and
“then seiting it on fire, is an article of trade in Sontheen India. 1t 15
used in the manofactore of bottling-wax, varnishes, &e., and is known
by a variety of nsmes of which the commonest are Dhap, Googal, aud
IHael: dammar.

Pliie X1, Canariuwm stricfnm, Roxb.—1 and 2. leaflets. 3. inflove-
scence of male fowers. 4. inflorescence of female Howers, 14. drnpe;
of natwral size. 5. calyx of male flower. 6. the three pelals of the
some. 7. side view of a petal. 8. staminal tube laid oper. 12 and
13, pistils ; enlarged, 10 and 11. front and back view of stamens ; miuch
eitlarged.

8. O. siggivexse, King, n. sp. Yonng branches very thick and
{like the petioles, petiolules, and under surfaces of léaves) densely rusiy-
tomentose. Leares 15 to 13 inches long ; leaflets ovaie or ellipiic to

. oblong, minutely crennte-serrate, shortly acuminate, the base rounded

or emarginaie, slightly oblique ; upper surface {when adult) glabrous,
shining; the lower softly tomentose, the 13 1o 20 pairs of spreading,
rather straieht main nerves bold and prominent ; length 4 to 75 in.,
breadth 2 to 35 in., petiole 1 to *25 in, AMale iuflorescence a racemose
panicle 9 to 15 in. long, the lateral branches being shortly-stalked few-
flowered cymes.  Flowers 3 in, long.  Calye tomentose ontside, glabrons
inside, campanulate, cut for one-third of its length into 3 broad; obiuse
teeth.  Hefals twice ns long ng the ealyx, oblony, obovate, corinceous,
concave and pubescent externally in the upper two-thirds, glabrons within,
Staminal tnbe about half as long as the free part of the filamenis and
anthers; pubernlous inside ; free partof the filament nenrly ns long ns the
linenr-ovate anther, Mudimontary ovary depressed, hivsnie, lobed,  Fise
nong. Female fowers unknown, Ripe drpe norrowly eylindrie, ellipsoid,
slightly obovoid, glabrous, sul-trigonons, I'75 in. long and 7 in. in diam,
. Dengalense, (not of Roxh) Gamble List of Trees of Darjesling
District, 1a.

Sikkim, in tvopieal valleys at clevations of from 1,000 to 3,000 feet.

This is named Googal Tthinp by the Nepalese, and Nav-ok-pa by the
Lepchaz. It is a very tall tree, and was onece very common on the
lower hill-foresis :+ bif now, alas! it is rare.  According Lo Mr, Gamble
AL e 15) the wood is white, open-grained and soft, with Javge medullary
rays, and hias o low specific gravity, 1t yields a rezin which is burat as
incense by the Lepehas  This muceh resembles the Southern Tndian €
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strictum, Roxb., but differs in having broader lealleis more tomentose
beneuth, a narrower drape, and shorter branchlets.

Plate X1I. Canarinm siklimense, King, 1. Leaflet. 2. inflovescence
of male flowers, 3. ripe Lh‘upe: of nateral size. 4. eanlyx, 5,6, & 7. Irl'_“t;l]ﬁ.,‘ﬂi
staminal tabe. 9. rodimentarvy ovary ; ealarged. 10 stamens ; snch enlorged.

Besidgs the forezoing species, of which pretty full materials exist
in the Calenttn Herbaviom, ihere ave imperfect materinls of anoiher
species from Assam, viz—

C. nemxipEReM, Brace MSS. in Herb, Cale. A large tree 6 or 8
feet in girth, with leafleis resembling those of €. silkimense in shapa
and size, but having their under surfaces covered with mach less and
wuch minuter tomentum, and with the rachises on which they me
inserted almost glabrous. The male duflorescence is a panicle of eymes
12 to 16 . long, the female fuflorescence being racemose and only half
as long, and both being rofous-pubernlons. Drupe oveid, 1'5 in. loug,
andd neavly 1 in, in dinm, when ripe, glabrons. Male and female flowers
unknown.  Assam aud Khasia Fills, @, Mann,

This is the Dhovie, or Dlua, tree of Assam, and is species apparent-
Iy well enough known by its vernacular name and probably common in
that provinee. It yields o vezin which is nsed to make torches. Froiting
specimens of it were collected by Mr. Gustav Mann at Nangpoo and
at other places in the Khasia Hills. Male inflovescences with a fow
worm-caten flowers accompany other specimens sent to the Calentin
herburium by the same indefatigable collector. Leaf-specimens collect-
elat Jota Blior (near Jorbat) in the year 1845 by Mr. Masters, (n
vollector sent from the Gavdew,) also exist in the Caleniia Herbarinm,
But perfect specimens of flowers of both kinds ave still wanting, Wil
no Forest officer now eollect them P

Plate X1 ¢ resiniferum, Brace. 1. Leaflet. 2 inflorescence of
male flowers. 3. vipe fruit; of natural size, 4. calyx, 5,6, & 7. petals. 8,
stuminal tube. 9. radimentary ovary ; eilavged, #10. two anthers: much
eilariyed,

There also exist in the Calentta Herbarium specimens in fruit of
i species from Arvakan with glabrons oblong leallets 6 or 7 inches long
and about 3 inches broad, with minntely serrate edges, acuminate apices
aid broad emarginate bases, and drupestlike those of 0. strictum, Roxh,
The nearest allies of this are apparently (1) €. bengalense, which has
lipwever smaller leaflets and much narrower drapes ; and (2) ', enphylluwm,
Kurz, o specids of which the drape is as yet unknown,
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Mutoriuls for a Flore of the Malayan Peninaule— By Geona K, M. B,
LL. D, F.R.8., C.LE., Superintendent of the Royal Bofuais Gurden,
Caleutta,

- No. 6.
Okper XX, LINEJE.

Herbs or shrubs. Leaves usnally altevnate, simple, entive, ravely
erenate-servate ; stipnlez lateral or intrapeticlar or 0.  Iefloreseence
varions. Flowers regular, bisexnal. Sepals &, ravely 4, fres o econ-
nate below, imbricate. Pefals as many, hypozynous ov slightly pevigy-
nous, usually fugacious, often contorted. Stamens 4-3, with as many
i:d._nrpcu.-‘ml staminodes, or 8=10, {1'-.1.;‘-_~|_1.' mors) flamenta united ot the
base into a hypogynouns or slightly perigynous ring, filiform ; anthers
versatile, 2-celled, Glands 5, entire or 2-lobed, usually adnate to the
staminal vine, or obsolete. Owary entive, 3-5 celled ; styles 3-3, free
or more or less counate, stigmas terminal; ovales 1 or 2, inseried in
the inner angle of the cells, anatropous, pendnlons, Fruit unsually

#_"—‘ sphitting into 3-5 cocei, ravely a dvope. Seeds 1-2n each cell, testa

gometimes winged, nlbomen fleshy or 0 ; embryo nearly as long as the

| sied, .-\'l|';11':__fi1r, ravely incnrved, cut}'iuﬂnnﬁ broad, radicle ﬁlllJL't'jl;lt'.-—
Disrrie,  All |-|;-:__:1'r,:|:1.-;-;, genera 14, species about 143,

1 Petals contorted, fogaceons; perfect stamens
| 2 or 3 times ns many as the petals. Frait
| drupaccous. Seandent lerbs with lioolked
lateral branchlets ... veo 1 Rougherin.
Petals imbricate, with scales on their inner
. faces, ultimately deeiduons; perfect stamens
i twice as many as the petals. Froit drapa-
o ceons.  Shrubs or trees 7 v 2 Eeythvorylon.
Peilals contorted, persistent ; stamens 2 to 4
times as many as the petals. Fruib capsular,
sepiicidal o e e 3 Ivonantlies,

1. Rovcuenis, Planch.

Brect or climbing trees or shrubs with revolute woody tendrils.

o Leaves quite entirve or glandular-serrate, coriaceous, penninerved ; stipules
minnte, caducous. Flowers axillary, yellow, subsessile, or in exces-

sively short fascicled spikes; pedicels hracteolate. Sepals 5. Pefals

! ®~— 5, hypogynons, contorted, fagacious. Sfameis 10, all fertile, filaments
connate into a short tube helow. Gluuds obsolete.  Ovary 3-5-celled,
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slyles 3-5, filiform, stigmas coneate, 2-lobed ;. ovnles 2, eollateral, Diretpo

-dogeeded,
Seads  compressed, pendulous: albumen mather eshy, embryo with
folinceons cotyledous uud an elongato radicle—Diatrin. 3 or 4 BeCics,
one or more Malayan and 2 from Guiana,

1. Rovcueria Grievrrniasa, Planch. in Hook. Journ, Bot. VI, 1153
VIL 527. A plabrous climbing shvub with hiooked Tateral hrnnehlets.
Leaves alternate, lanceolate, oblanecolate or elliptic-lanceolate, ratler
bluntly candate-acuminate, obseurely erennte-serrate, {lie base ennenie

seavcely fleshy, subglobose ; stone S-G-angled, bony, cells |

main nerves faiot, 6 to 8 paivs, emrving ; length 3 to 5 in., breadih 12
to 16 in.; petiole 35 to *5 in., slender.

Flowers 35 in, in diam., in dense
shortly-pedicelled elusters of 7 or 8.

Petals narrowly oblong, obtuse,
very fougaceons, thin, Drewpe oveid, *25 in. long, the pulp thin,
fl. Fl. Br. Ind. I, 41,

In all the provinees except the Andamaus and Nicobars. Disrup.
Sumatin, Borneo,

ook,

2. Ervruroxveos, Linn.

Bhrubs or small trees, usnally quite glabrons.  Leaves nltornate,
chinve, often subdistichous ; stipules intrapetiolar, often imbrieating an
short nrrested leafless branches.” Flowers axillavy, small, white or pink,
solitary ov faseicled, peduncles bracicolate. Sepals 5, ravely 6, frce or
conmate,  Pefals 5, hypogynons, decidnons, with an ereet double lignin
on the inner face, imbricale, Stamens 10, ravely 12, filaments united
into o glandular or eglandular tobe. ﬂr:r.-':'.r 3- ]':|:'r']",,' d-colled ; styles
3, vavely duodree or connate, stipmas eapifate ; ovnles, 1, ravely 2 1 each
cell.  Ihupe L-colled, l-seeded. Seed with athin testo, albumen variablo
in quantity or 0; emlbryo straight, cotyledons plano-convex, radicle
ghurt.—Disrkie.  Speeics abont 50, mostly A meriean, and tropical.

1. EryruroXyrox sunmasicum Griflf. Notul, 1V, 468: Te. PL Asiat,
t. 581, £.3. A plabrous tree 20 to 30 feet high. FLeaves clliptic or
obovate-elliptic, obtuse or slightly emarginate, the base cuneate : upper
surface shining, the lower glaveons, both with open reticulations ;
the main nerves about 8 paivs, not more prominent than the secondary ;
lengrth 1°73 to 2:5 1., breadth “75 to 1-25 in., petiole ‘2 to *3 in.  Flmoers
in clusters of 2 to 4, their pedicels abont *25 in. long. Fruit eylindrie-
elavate, shining, "5 in. long; the calyx and staminal tnbe sub-porsistent,
Hook. fil. FI. Br. Ind. I, 415; Kurz For, Fl. Borma T, 171, E. suma-
tranten, Mig, FL Ind. Bat, Soppl. 572, B, retusum, Boner ex Teysm.
and Binn, in Tijdisch  Nat. Ver. Ned. Ind. XXVIII, 71, Fieus cuneata,
Wall. Cat, 4531,

Fuall the provinees:  Distem. Borma, Sumatrn,
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3. Ixoxaxtnes, Juck.

Glabrons trees, often turning black in deving.  Learees alternate,
enlive or erenate-serrate, vetienlaie; stipules minute or 0. Flowers
small, in axillary cymose dichotomois peduneled panicles.  Sepals 5-6,
shortly connate at the base. DPefals 5-6, perigynons, contorted, persistent,
hardened round the froit. Stawmens 10-20, inserted on the oulside of
a perigynons aonular or eupular eclandalae disk, Ovary free, S-celled,
cells perfectly or imperfectly 2-locellate ; style simple, stigma capitate,
lobed ; ovules 10. Capsule corinceous or woody, oblong or conie, more ov
less perfectly 10-eelled, septicidal, earpels opening inward. Seeds winged
or erowned with a mitviform avil, albumen fleshy ; embryo laleral,
cotyledons fq}l|¢1_,1_-u::51 vadicle snperior.—Disrris, Bpecies 34, chiefly
Malayan.

Leaves n'lﬂmtg-oln]:umm]nto to ohovate-oblong,

petals -2 in. long. Capsules 7 in. long,

nnpuﬁ_uh 'I.'L'I celled e v L L denzandse.
Leaves elhpht to clliptic-rotund, nnt obovate ;

petals 3 in. long. Capsules 1°35 to 175 in,

long, almost completely 10-celled we 2 L oreticulata.

1. Ixoxaxtues rcosaxora, Jack Mal. Miseel. IT, No. ¥ p. 53 : Hook.
Comp. Bot. Mag. I, 154, A iree 30 to 40 feet high. Leaves covinceous,
ohlong-oblanceolate to obovate-oblong, the apex blunt or much rounded ;
tlie edges cutive, obzcurely serrate or crenate, the base cuneate: main
nerves spreading, sub-horizontal, faint, about 10 to 12 pairs: length
2:5 to 50 in., breadth 1 to 25 i, petiole *25 fo '3 in, Cymes on
slender peduneles, many-flowered. Flowers ovoid, -2 in. long, scarcely
opening; petals broadly elliptic: stamens 12 (usnally), the filaments,
much longer than the petals.  Capsule narvowly ovoid, 7 to °8 in. long,
Se-valved, imperfectly L0-celled. Seeds 10, on eclongated podosperms,
Hook. fil. FI. Br. Ind. I, 416; Miq. FL. Ind. Bat. 1, pt. 2, 404, I
dodecandra, Griff. Plant. Cantor 12. I euneata, Mig. Fl. Ind. Bat.
Suppl. 481 and Hook, fil, Fl. Br, Ind. I, 416, 1. cborvala Hook. Al Il Br,
Tnd. f. 417, Gordonie 7 j_redurrcnfm'f.-r, Wall, Cat. 4409, .fryperr‘-f_‘fnurl.
desitata, Wall, Cat. 4832, Pivrotin lucids, Blume Mus. Dot. 1. 180,
Brewstera crenata, Boem. Synops. 1. 141, Macharisia {eosandra, Planch.
MS8. Teonanthes sp. Griff. Notul. iv. 498; le. Pl Asiat, t. 589, £. 2.

In all the provinces except the Nicobars and Andamans; very

COninIoN.
This is rather a variable plant as to leaves, and to iwo of the

*~—forms gpecific names have been given. I eannot, however, discover any

tangible differences in the flowers or fruit, so I have treated all the forms
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as belonging to Jack's [, deosandra. The froit is only imperfectly 10
celled in this species. the vertien] processes from 1he back walls of {he
cells of the eapsule being incomplete. In the next species they are
nearly quite eomplete, and its capaules ave really 10-celled.

2, Ixowasrnes Renicviats, Jack in Mal, Miseel. I, Ko, 7, 51 Hook.
Comp. Bots Mag. I. 154, A small tree, occasionally ouly a shrub. 7 T
eorineeous, not black when dey, elliptie, sometimes elliptic-rolund, ihe

apex blunt, the base cuneate; wain nerves 7 or 8 pairs, slightly pro-
minent when dry, interarching ‘25 in, from the edre; length 35 to 5
in., breadth 2 to 275 in., petiole *6 to "8 in. Cynes on stout peduncles,
few-flowered. Flowers ovoid to ovoid-rofund, searcely opening, 3 in.
long, ]!'t.‘r.'lls broadly elliptic ; stamens about 10, the flamenis much
longer than the petals. Capsule 135 to 1'75 in, loug, S-valved, 10-
celled. ook, fil. FL Br. Ind. I, 417; Grifith Plant. Cantor. 11.
Hypericinea macrocavpa, Wall, Cat. 4833, Gordonia decandra, Roxh.
F. Ind. ii., 573; Wall, Cat. 4408,

In all the provinces .except the Nicobar and Andaman Islands.
Distrie. Sumatra,

In this species the 5 cells of the fruit are converted into 10 by o _a
a dissepiment springing from the wall of each valve. I have never seen ‘-
the seeds, all the eapsules' T have met with being empty.

Onper XXI. MALPIGHIACE./E:

Trees or shrabs, often elimbing, FLeaves (in the Indian genera)
opposife, quite entire; stipules small or 0. Tuflorescence axillavy o
terminal ; pedicels artienlate, usually 2.bracteolate. Flowers middling-
sized or small, white or yellow, more rarely red, yellow, or blue, herma-
phrodite, regular or irregular.  Calyr usually S-partite: segments im-
bricate or valvate, 1 or more (never all) furnished with a large gland, s
ravely eglandular (Aspidopterys). Petals 5. clawed or not, often fim-
briate, imbvicate. Dise obscure. Staniens 10, hypogynous or subperi-
gynous, equal, or 1 or more much larger than the others, filaments free
or counate below, anthers 2-lobed. Ovary 3-celled ; styles 1-=3, raraly
4, straight or cireinate, stigmas capitate or punctiform or Interal ; ovales
solitary in each cell, micropyle superior, raphe ventral. Frui {in all

the Asiatic genern except Brachylophon) of one or more winged samaras,
Seed exalbuminons ; embryo stenight or enrved, mdicle BUpErior-—
Distrin.  An order, largely represented in Amerion, but seantbily in Asin; =

generi about 50, species abont G20,
Styles 1 rarely 2; ealyx glandular,
Fruit of 3, united, many-winged samnras ... 1, Trisfellatein,
Froit usually of & single 3-winged samamn .., 2 Hiptage,
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Styles 3 ravely 4 ; ealyx eglandular.
Sawaras  with large membranous reticulate
WIS ... e 3. Aspidapterys.
Fruit of 2 or 3 turgid ahnost wingless cocei 4. Brachylophon.

1. Tristentatela, Thonavs.

.

Woady climbers. Leares opposite or whovled ; petiole 1-2-glandn-
lar at the apex ; stipules minute. Flowers yellow, in terminal or lateral
racemes. Calyr 5-partite, eglandular, or with minnte glands. Petals
5, cluwed. Stamens 10, all perfeet; filaments rigid, truneate and
articnlate at the top, anthers aegute, Orary 3-lobed ; styleé 1-2, slender,
one or more reduced to small papille. Ripe carpels 3, each with about
3 or more wings, the whole forming a stellute frnit.  Seed obovoid,
testa membranons; eotyledons fleshy, hooked.—Disrmis, About 8
species, natives of tropical Africa, Asia, and Australasin.

1. TrreELLaTEIL AvsTranasics, A. Rich. Sert. Astrol. 38t 15, Gla-
brouns; leaves elliptie, ovate, or oblong, acute, the base cuneate or ronnded ;
muin nerves 4 or 5 pairs, forming wide arches far from the margin, faint;
length 1:75 to 345 in., breadih <75 to 125 in,, petiole 25 to 35 in,, eglandi-
lar or with only one gland. Raceimes 2 to Gin. long, few-Howered, terminal.
Flowers 1 in. in diam,, their pedicels opposite, minniely 2-bractcolnle
towards the base, Pefals ovate. Fruff *5 in. in diam., its wing linenr-
oblong, coriacious, recurved or spreading,  Hook, fil. FL Br, Tnd, T, 415;
Benth. Flor, Austral, 1. 286, Flatynewa lawrifolinm, W, & A, in Edin,
New Phil, Journ. 1833, 179 ; Prodr. 107,

Singapore ; Wight, Eurz, Anderson. Panghkore, Scortechini. Pabang,
Ridley. Distais—Malayan Avchipelago, Anstralasia,

2. Hierace, Gertner.

Climbing or subercet shrubs,  Learces opposibe, quh’.‘ entire, coria-
ceons, erlandalar, or with o row of remote intramarginal glands be-
neath; stipules 0. Rasomes terminal or axillary, simple or compound ;
peduncles erect, bracteate. jointed to the 2-hracteolate pedicels.  Culye
S-partite; glands adnate to the pedicel, large. Pefals 5, clawed, -
equal, white, the odd one discolonrved. Stamens 10, all fertile, declinnte,
one much larger than the others ; filaments connate at the base.  Ooary
with 3 appendiculate lobes; styles 1 or 2 bearing stigmas, the nthers
vadimentary, all circinate. Fruif winged. Seed sub-globose, the
cotyledons unequal, thick. Distein: fonr tropical Asiatic species,

Main merves of leaves nbout 4 pairs, iuflores-

_eence tomentose or sericeous, fowers ‘35 to
*5 in. in diam i v FEPR (Y & 7 1

¥ 1, 235
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Main merves ol leaves 4 to 6 paivs, inflorescenco
ndpressed-pubeseent ; lowers *75 to 1 in., in
tliwm A L niid o 2, I wmadablofe.
1. Hurrvaar sericua, Hook, G FL B Ind, 1, 419, A 'n.'mrﬂlr4'|in1|.|-:*1‘|
the branches and infloreseenes more or less eovered with soft hrown,
villons pybeseence; latoral Dranchlots slondor, short.  Leares elliptic

ovate or oblong, ncominate, glabrons ; main nevves abont & paivs, nscend-

i length 2 to 6 in, breadth -9 Lo 3 in., petiolo 25 in.  Racenies £ to
A0 dn. long, axillney sl torminal, sometimeas much  crowded, minntely
tomenlose or sericeons, |L1:Lr1}'-l|--wu|'|~|1, lowars <35 Lo 5 in, in diam,,
pedicels thickened ab the apex, 25 o b in. lomg.  Pefuls elawed, the
pild ond® much lobed, all wmore or less villous especially oxternally ;
contral wing of enrpel oblancenlnto obtuse, with o centeal videe near
its buse, 1'5 to 2 in. long, the lateral mmeh smnller. I pareiflora,
Wight Cnt, 358, Cloradendron sevicenm; Wall, Cat. 1814,

Pennng: Wallich, King's colleetor, No. Lk Singapore, Hidloy,
Pubnog, Ridley No 23806, Malncon, Grillith, Devey.  Muingay, { Kew
Distrib. ) No. 272, Perak, King's colleotor No, 4007 —1hstun, Buremah,
Glallutly, No. BN, S,

Thia is nvery varinblo plant ns to loaves, some of the forms having .N
narrowly oblong, while others hove brondly olliptic leaves ; the neevation
is, however, alike inoall.  Ap repnseds vestiture there is also varintion,
the infloreseence being in some villous, in others minutely tomentoso o
puheseaend. Thia st oo vory near, if it Lo nid m*l11.'\||:r fidendienl
witl, £, javandea, Blome The Buemese form of (his spocies has not only
parrowly oblong lesven, bot racemes 6 inelies long nud moere slender
than in Molayan specimens, 1 propose to naome 06 var. Tomgesraeemosa,

2. Hovrace mavancora, Geeln, Feoet, UL 160, 8, 116, A glabaeons
wooily ehnbioe, the young poavke and inllorescsenee |!'I|.l:|!‘_‘l| or wl presscd.
tornentose, the branehos stontl,  Leaves corinecons, ovale-loneeolnie, oblonge 1 p

ar pvalocoblong, nents or shoetly nenminate, the base vonmded or cuneate,

Lkl woefineon |-{FJIIII'II|I'I. i novven b fo G JHa, Il:ll'illnt'll '-.“t:h”:.; Pros

sdnend Berenth p lewpth 400 to G, breadth U5 ta 8 i, potiole 25 o d
b Am, Ravomed 1 bo G, bonge, I-I-'\i“lll'l'l.l wopnl imes |.1-||I'I-r, il prosserl-

pabonsanibe  Floweee (78 to Dingin dinm, fagrand, Sepals obtuse, loss

than linll ns long os e |r|'|:l1ll. Fotals ”"'l"'i““'. Pl el one dliashesd

wilh yollow,  Fruil with Uheoo corinenonn npresding wings, the  wildle

et alilnnnenlnbe, abibmee, 1t & o Tong, the @ Tatersd Bneae and hadl as o
linryee ook 00 L B Dol 1, 208 Kooe For, Flor Bormn I, 174

Mig. I Pl Beant 0, 1M 88 G5 DL Peodd, LGRS W, and AL Prod, 105 5

Wight N1, 6 b0, Mobting sacemogs, Lnmle, Dol TV, 985 0 Oav, Dies, 1X i

] Claruvrin vaedmos, Raosls, o, 190 1 L OI18: Pl Tod II. qiiw
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Banisteria bengalensis, Linn., B. unieapenlaris, Lamlk. B. tefraplera,
Souncrat Voy. I, t. 135, Rhecde Hort. Malab. VI, £. 59.

In all the provinces. Distrin. British India, China, Malayan
- Archipelago.
3. AsPipoprERYS, A. Juss.
— Shrabs, nsnally climbing. Leaves opposite, eglandular, gquite entive ;

stipules 0. Flowers in simple or compound axillary and terminal pani-
cles; peduncles bracteate, jointed at the top, pedicels often minutely
L.bracteolate. Flowers small, yellow or white. Calyx shord, S-pariite,
eglandular. Pefals 5, not clawed, spreading or reflexed, quite entire.
Stamens 10, all perfect, filaments connate or distinet at the boasé®  Ovary
3-lobed, lobes flattened at ‘he back, sides winged ; styles 3. glabrous,
stigmas ecapitate, Fruit of 1-8 samaras; onclens sometimes crested
- or winged at the back, and surroanded with a broad oblong or orbicular
' wing. Sesds oblong, subterete; embryo, straight, cotyledons egual,

radicle short—Distrie. Species about 15; all tropical Asiatic.

Leaves ovate or obovate, more or less orbicn-

lar ; panicles slender, lax, with short few-
oie
| flowered lateral branches: samnras ovate
s
narrowed and retose at the apex . L A. concova.

Leaves ovate or elliptic, narrowed upws u*du..
not orbicular ; panicles spreading, the bran-
ches nmbellate, m:‘:u}'—ﬂmml-cﬂ: SATOATAS Or-
bicular ... w2 4, Helferiana.
1. AsPIDOPTERYS CONCAVA, A. Juqs‘ in Archiv. Mns. Hist. Nat. TIT,
; 509, A climber; young shoots rusty-pubernlouns, soon becoming glab-
i rous. Leaves ovate-elliptic or elliptic, bluntly and shortly acuminate,
the base romnded or very slightly narrowed : both surfaces glabrons,
the lower minutely dotted when young; main nerves 4 to 6 pairs,
curving, ascending ; length 3 to 43 in., breadth 1'5 to 23 in., petiole
‘5 to '8 in.  Flowers in spreading lateral nmbellate panicles. Sameras
orbienlar, membranouns, pale, reticulate, the veins radiating, the nueclens
winged, about 123 in. in diam; their pedicels slender, minutely brac-
teolate, often 1'5 in. long. Hook. Gl. FL Br. Ind. I, 420%; Kurz For.
Flora Burmah, I, 175, Hiraen concava, Wall. P1. As. Rar. I, 13; Cat.
1061, H. merguensis, Wight, I1L I, 139

Penang ; Curtis No. 135, 798, Disteis. Barmah,

2. Asprporrervs Hewrermaxs, Eurz Jonrn. As, Soc. Bengal, Pt 2,
(1874), 137, 154; For. Flora Burma, I, 176. A climber, the young
hoots tawny-pubescent. Leaves membranous, orbicular-ovate to orbi-
cular-obovate, the apex shortly cuspidate, the base rounded or slightly

L s 3 |
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covdate, glabrons; main nerves 4 or & pairs, corved, ascending ; length
3 to 55 in, breadth 25 to 5 in. petiole 5 to 'G5 in., puberulous or
glabrescent.  Panicles :L.\i]l:u}' pr tevminal, slemder, lax, I'I1hr_1.'-]1llh|'1'li-
lons when yoang, the lateral banches distant, lew-lflowered ; ovary t|ll-;-'ll'-
glabrous, lobes of dige senrcely rugose.  Samarez ovoid, nnrrowed
towards the retuse apex, membranous, pale brown, with many vadinting
nerves, reticulate, plabrous, 1 . or morve in length, nueleus with
oblong wing, Hiraea fudiea (F) Wall. Cat. 1057,

Andaman Islands. Dhstein.  Buormah. -

The e of this species iz one of the things included nnder Wall,
Cat. 1057, with wlich the Andaman specimens in the Calenttn ller-
barinm agree very well. Kurz has however also veferred to this speeies
certain Burmese specimens, viz,, Faleoner's No. 72 (from Upper Weingo
Valley) and Helfer's No. 923, whieh, althongh agreeing with each other,
bardly agvee with the Wallichian No. 1057 from Neidann, Dy the
way ! this sheet from Neidann is not included in Wallicl's lithographed
and published list.

4. Bracnvrnormox, Oliver.

Glabrous shrmbs, Leaees opposite, entive.
raceinose o coryubose, bracteolate.

Inflorescence termimal,
Flowers yvellow, Calye S-parviite,
eglandular.  Pefals 5, imbricate in bnd.  Stamens 10, all lll'!'t't1-.'1, the
alternate shorter ; filaments longer than the anthers, fint, conjoined ab the
base into a short dise: anthers linear, basifixed, opening by 2 apical
pores.  (vary deeply S—blobed, S-tb.celled; Styles 3 or 4, eloneate,
slender, divergent : ovales solitary in ench cell, pendulons, anitropous.
Fruit nsunlly” 3-, sometimes only 2-lobed ; separating when vipe into
turgid eocci; each cocenz keeled along the back, and ot the apex pro-
duced into a very shovl wing, Seed unknown, Disteis. Three species ;
all Malayan.

Ruchides of the racemes '3 in. long or less,

leaves cortaceons . ... v 1 Bu Hullstiis,
Rachides of tho racemes 2 in. or more in

length.

Main nerves of leaves 7 to 8 pairs, oblique 2 B. Curtisii.
Alain nerves of leaves 13 to 15 pairs, sub-

horizontal o 3 B, Seorfeshnis.

1. Bracavioreox Henoerron, King. n. sp. Leaves covinceons, shining,
minutely reticulate, narrowly ellipiie, shortly and abraptly acuminate or
acute, the base enneate : main nerves 10 fo 12 Pairs, rather prominent
beneath, sub-horizoutal, interarching far from the margin; length 4 to

7 in, breadth 18 to 25 in., petiole *l in, Racemes terminal, th

i

i
]
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rachis less than *5 in. long, d-to S-{lowered ; pedicels <75 in. long, broe-
teolate nt the base.  Sepals ovate, blunt.

Malacea : on mount Ophir, Hullett.

L i itupm‘f{"{':l]j“ konown plant, easily distingnished from both the
otiver species by its much shorter racemes and more corinceous leaves,

2, Bracuyroenox Cuersit, Oliver in Hook. Ie. Plantpr. t. 1566.
A shrab 3 to O feet high, ZLeaves membranons, navrowly elliptic to
ovate-rotund, acnminate, the base cuneate; npper surface rlabrons,
the lower scabernlons ; main nerves 7 ov 8 pairs, not much move promi-
nent than the intermediate, obligue, internrching *15 in. from the edge;
Il.'ng[h 38 ta T ing breadth 2 to 2:25 in., petiole *1 in.  Racewies COLYIN-
bose, 1 to 2 in, long,  Flowers "7 v, in dinm. ; pedieels slender, *8 to 1-2
in. long, bracteolate at the Lase. Pelals yellow, oblong, obtuse, entive,
shortly clawed, *5 in. long.  Ripe fruit -85 to *5 in. long, ‘25 in. broad.

Ponang : Cortis Ko, 231,

. Bracnviorwox Scortecuinn, King, n. sp. A shrub 3 to 6 feet
high. Feave: membranous, oblong-lanceolate fo oblong-elliptic, some-
times oblong-oblaneeolate, tapering from the middle to each end, both
surfaces glabrons : main nerves 13 to 15 paivs, rather faint, sub-horizontal,
interarching *15 to 2 in. from the edge: length 5 to 11 in,, breadih 2
to 4 in, petiole 15 in. Ragemes corymbose, terminal and axillary, 2
to 3 in. long; many-flowered, the rachis tuberenlate. Flowers abont -G
in, in diam.; pedicels slender, 65 to 1 in. long, bracteolate at the base.
Claly-tecth oblong, obtnse, pubernlons, the edges ciliolate. Petals ovate,
obtuse, entire, glabrons, 5 in. long. Filaments Aattened, nnequal Lot
all much longer than the petals. Owary 3- to d-lobed, or 3- to 4-celled :
styles 3 or 4, as long as the filaments, spreading, cylindvic.  Fruif un-
known. Ryssopteris elliptica, Seortochini MSS.

Perak : Scortechini, Wray, King's collecior,

I have not geen fruit of this, In its flowers it closely resemblies
B. Curtisii, Oliver, but ita leaves are larger, more membranous, and Lave
more nnmerons nerves than those of B Curfisis,

Orper XXII. GERANIACE/E.

Herbs, undershrubs, or rarvely trees; glabrons or move usually
pubescent and glandular.  Leaves opposite or alternate, usnally 2-
stipulate. Peduncles usually solitary and axilloey, 1- or more flowered,
Flowers umbelled, cymose or racemose, usually showy, hermaphrodice,
vegular or irregnlar, Sepals 5, rarely 4 or 2, free or united to the
middle, imbricate or ravely valvate, the posticous sometinies spurred.

= Petals a5 many a8 the sepals or fewer by soppression, o (), iy pogynous

or subperigynous, vavivasly imbricated, varvely contorted,  Torus searvely



a
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expanded into o dise, with & glands alternating with the petals, or
without glands, raised in the centre into a beak, ravely flat.  Stamens
as many as, or double, or treble the sepals, or fewer by suppression ;

filaments filiform ov  dilated, or conmale into a ring; anthers 2-

celled ; eells pavallel, openiug lengthwise.  Ovary 3-5-lobed, 3-5-celled,
ravely 2-lgbed, of 3-5-carpels, united with theaxis as far as the i:mr&rli{ﬁ}-x
of the ovules, sometimes lengthened into a beak-bearving style or

styles, which are free or more or less united ; stigmas capitate, linoay

or ligalate; ovules 1 or 2 or rarely more, horizontal or pendulons o

ascending.  Fruit capsular, 8-5-lobed, lobes l-seeded, often separating

from the axis, septicidal or loculicidal, varely berried. Seeds pendulons

or horizontal, albumen 0, or scanty or fleshy ; embryo straipghi or corved

cotyledons flat, convex or vavionsly folded, folinceons or thick or

fleshy ; radicle either short and uear the lhilum, or longer and inflected,

or inenmbent on the cotyledons.—Disrrip, Genera 20, with about

800 species, chiefly inhabiting temperaie climates,

Oxivipex.—Leaves compound, flowers regular,

Herbaeceons,
Leaves 3-foliolate we L. Owalis, "“‘_'.“.:ls_
Leaves pinnate .., e 2. Biophytum, i
Woody.
Shrobs or trees, not scandent, froit pro-
bably indehiscent el Cﬂ?:?mmpﬂ‘f.

Seandent shrubs, fruit certainly dehiscent 4. Dupania,
Batsasisex—Leaves simple, Howers irregular,
Lateral petals connate in pairs, frait capsular. 5. Tmpaticius.
Lateral petals free : fruit drupaceous e B, Hydrocera. .

1. Oxanrs, Linn. -i

Acid herbs, ravely shrubby., Leaves radical or alternate, stipalate
or ex-stipulate, compound, usually 3-foliolate. Flowers on axillary, I-
or more flowered peduncles, regular. Sepals 5, imbricate, Pefals 5,
hypogynous, contorted. Glands of the disc 0. Stamens 10, free or anited
at the base, all anther-bearing. Ovary 5-lobed, 5-celled; styles 5,
distinct ; stigma ferminal, eaptitate, 2-fid of laciniate : ovules 1 or more
in ench cell. Capsule with locnlicidal dehiscence, valves persistent
to the axis. Seeds with an outer fleshy coat which bursts elastically, <=
testa erustaceons, albumen fleshy, embryo straight.—Disrris. Species !
about 200, chiefly tropical and tempernte S, American and 8. African,

1. Oxarts corvicurata Linn, DC. Prod. 1,692, A diffuse, CUCE P el
ing, adpressed-pubescent herb with long-petioled 3-foliolate, stipulate 3
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leaves; the leaflets obeordate, the stipules adnate to the petiole.
Flowerssub-umbellate on 2- to many-fid, setaceonsly bracteolate paduncles.
Sepals obtuse. Pefals obcordate, yellow.  Fruditing pedicels often de-
pressed. Capsules sub-eylindrie, towentose, many-seeded.  Seeds trans-
versely striate. Hook. fil. FI. Br. Ind. I, 436; Mig. FL Ind. Bat I,

'r_,._,-pt. 2. p. 135; Boiss. FL. Orient. i,, 566 ; Wall. Cat. 4347 ; Roxb. Fl.Ind.

V‘.

}'.

ii. 457; W. & A. Prodr. 142, 0. repens, Thaok; Wight Ie. & 18;
Blume Bijdr. 243. 0. pusilla, Salisb.; Roxb. Le.

Perak: by the sides of damp foot-paths near the bases of the hills,
Penang : on Government Hill, Cartis.

2. Brornyrod, De Cand.

Annnal, ravely perenninl herbs, with simple or branched stems.
Leaves abruptly pinnate, fascicled or almost whorled at the top of the
stem ; leaflets opposite, oblique; petiole swollen ab the base. Peduneles
terminal, pedicels nmbelled. Flowers small, yellow, or white. Sepals
5, lanceolate, acuminate. Pefals 5. Stamens 10; flaments free, 5-onter
smaller. Styles 5, stigmas notched at the apex or 2-fid,  Capsule ovoid

s ov oblong, or subglobose, splitting leculicidally sometimes to the base

into 5 spreading valves. Seeds as in Oralis—Disreis. Tropical Asia,
Africa, and Ameriea. Species about 20.
Leaflets 8 to 20 pairs, equal-zsided, glabrous,
their bases truneate, slighily obligne : flower-
pedicels usually shorter than the sepals, petals
yellow ... - Lin oo 1. B, sensitivum.
Leaflets 18 to 25 p'm*-a, nnequal-sided, sparsely
hispid on npper surface, their bases obliguely
troncate; flower- pe-']il::e]s longer than the
sepals, petals white., v 2. B. adianfoides.
1. Broeryrem sexsirivod, DO. Prnﬂ I, 690. Steméto 10 in. long,
hispidulous, erect or decombent, bearing at its apex 8 to 20 pinnaie
leaves 15 to 5 in. Yong; leaflets 6 to 15 pairs, the lower pairs oblong,
the upper pair obovate-oblong, the apices of all obtuse, somelimes
mucronate, the bases truneate, subequal, glabrons, 25 to 3 in. long.
Poduncles varinble in length, sometimes nearly as long as the leaves,
pubernlons, each bearing at its apex a bracteolate umbel of 10 or 12
flowers: bracteoles setaceoms, as long as the flower pedicels, pedicels
pubescent, as long as the sepals. Petals yellow. Hook. fil. Fl, Br. Ind.
I, 436; Roxhb. FL l'mi 1T, 457; W. and A. Prod. 162; Bot. Reg. XXXI,
t. 65 ; Wall. Cat. 4343 C. E.
Malacea: Griffith. Penang, on the coast, Carlis; and probably in
the other provinces.
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9 Brornvres aviasromees, Wirht ex Hook, fil. 1. Be. Ind. T, 437,
Stem from G to 12 in, high, erect or deenmbent, pubeseent, beaving
ab iis npex 10 or 12 '|ﬁ1|_|_|.:'|_1_l_| leaves 4 to 7 an, ]Uh'r_'fi leaflets 18 to 25 ll'llglirﬁ.
oblong, obtuse, unequal-sided, the apex mueronate, the hase obliguely
truveate, somebimes auriculed at the npper i'|1:II'I_§:i:Il1 HIKH'HL‘I}' Htri_-_-;u,-m Ol
the uppers surface.  Peduncles more than half as long as the |I':1'H'-'~',““~?_
pnbescent, ench beaving ab its apex o |h:1l.lit~!:|.' bracteolnte nmbel of B,

G to 12 flowers: bracteoles shovt, setaceous: flower-pedicels slender,
puberulons, longer than the sepals.  Pefals white, the claws }'UE]IJW.'

Peral: on the banks of the Kamha river, King's collector, No. 031 ;
on the Plus viver, Wray No. 3343. Goping, Scortechini, No. 1990,
IhsTrip, Burmah.

3. Coxnarorsis, Planch.

Trees or shrnbs.  Leaves pinnately 1--3-foliolate ; lenflets covineeons,
quite entive, strongly nerved, triple-nerved at the base, mavgined,
Flowers minnte, vecular, in terminal and. axillary panicled cymes.
Sepals b, imbricate, conuate at the base. Pelals 5, imbricate. Qlands
0. Slamens 10, filaments united at the base, the alternnte shorter.— sk
Ovary S-angled, S-celled ; styles 3, subulate, more or less nuited Lelow,
stigmas apiculate; ovoles 2 in each cell. Fruit fleshy, S-lobed or
S-angled with sucenlent epicarp and fibrons endocarp, 1- or 2-celled
and 1- or 2-seeded by abortion, indehiseent. Distmp  Five species, all
Malayan.

Leaves 3-foliclate ... e o A O Qriffithin.
Leaves 1-foliolate,
. Leaves 2 to 3'5 in. long ... w20 0. monophylla.
Do. 6 to 12in. long ... we S O macraphylle, -
1. Coxxanorsis Gmverrin, Planch. in Hoolk, £l Il By Ind. 440. __‘l
A small tree; young shoots glabrescent, davk-colouved when dry.

Leaves pinnately trifoliolate, covinceous, glabrous ; leatlets elliptic-lanceo-
Inte, nenminate, the base cuneate; main neeves 4 paivs, ascending :
lengih 2 to 3'5 iu., breadth 5 to 1 in,, petiolule :15 in, Panicles termi-
nal, minuntely ferruginons-tomentose, 1°5 to 2 in, long.,  Fradf unknown.
Malacea : Griflith, No, 1667. Muingay (Kew Distril.), No. 274
2, Coxzanorsis MoxoravLLy, Planeh. Hoolk, fil. Fl. Br, Ind. ., 440,
A shrob or small teee; young shoots minulely Ferrnginous-pubescent.
Leaves 1-foliolate, corinceous, glabrous, ovate, neuminate, the base i
rounded or sub-cuneate: main nerves about 6 pairs, faint; length
2 to &5 i, breadth -8 to 1:5in,; petiole -6 to *8 in., thickened and
pointed towards the apex, Panicles terminal or lateral, 2 to 4 in. long, el
ferroginous-tomentose ; the branches erect and spike-like; fowers ‘
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erowded,  Frudt ovoid, plabrons, obiusely S-aneled and fevvowed, 3
in. long, ; endocarp fibrous, sarcocarp fleshy.

Malacen ; Griffith No. 947 ; Maingay (Kew Distrib. ) as 273, Peral,

l “ Seortechini, King's collector, Wray.
3. CONNAROPSIS MACROPAYLLA, King n. sp. A shrub or small
Leapes  )-Tolivlnte,
i corinceous, glabrons, oblong, acute or shortly acuminate, scarcely
narrowed to the rounded sub-truncate or sub-emarginate base; mnin
neeves 8 or 9@ pairs, spreading, the reticulations distinet beneath :
length 6 to 12 in., breadth 2:35 to 3°65 in.; petiole "5 in., jointed above
I the middle. Flowers in two or three terminal or lateral spikes which
are sometimes united to form o kind of ponicle. Spikes plalnrescent,
2 or 3 in, long. Flowers crowded. Fruit ovoid, apiculate, glabrous,

-

-
~g—~ trec:, young branches glabrescent or glabrons,
= : :

nbont -3 in. long, 4
Perak: King's collector, Nos. 435, 3124 ; Ridley No. 3087. DPro-
vince Wellesley ; Curtis No. 475
4, Darixta, Korthals,
Woody climbers. Leaves alternate, simple, coriaceons, entirve, the
' "1‘” petiole jointed abont the middle. Flowers small, regalar, sometimes
unisexoal, in slender spike-like racemes which are solitary, or in fas-
cicles, axillary or from tubercles on the stem. Sepals 5, connate nt the
base, imbrivate. Pefals 5, hypogynous, imbricate, longer than the sepals.
Slamens 10, the alternate 5 shorter, all united at the base inio a
ghullow tube. Owary deeply 3-lobed, 3-celled, each eell unsually with
1 (sometimes with 2) pendulons ovule from an axile placenta. Fruit
cluvate, the calyx persisient bnt not  enlarged, deeply -lobed,
the epicarp slightly fleshy, the endoearp fibrous, S-celled, S-seeded,
g dehiscing loculicidally so as to [orm a five-rayed filvons siar with
a soed attached to the central ridge ( placentajof each segment.  Dis-
trip. About 4 speeies; all Malayan.

1. Daraxiy scasoess, Stapf in Hook: Te. PLL, & 1997, A glabrons
climber 50 to 100 feet long.  Leaves ovate-elliptie, acominate, the base
rounded ; main verves 4 ord pairs, ascending, faint, length 5 to & in,
breadih 1:25 t0 2 in.; 'putiullj A5 to =35 1n., ji.'-ill.t'm] ghont the middle,
Racemes slender, pnberulons, abont 1'5 to 23 in. long. Flowers somie
hermaphradite and some with stamens only, *1 to <15 in. long, each with
- a minute ovate bracteole at the baso of its short pedicel. Culye-lofes

obtuse, ciliclate. Pefals ablong, ob-laneeclate, twice as long as the enlyx,
Fruit 3 in. long, dehiscing into a flat star-shaped mass 4 in. in diam.

e Connaropsis disiea, Seortechini MSS. in Herb. Caleaita.
5 Perak: Curtis. Scortechini, Wray, King's collector.
= By far the majority of the Hlowers have stamens only, the pislils

J. 11 26
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being either quite radimentary or absent: these male flowers are about
hall as long again as the hermaphradites. The gonns Dapanra was
founded by Korthals to veceive the Sumaivan plant whicl that swtloe
called D wncemosa,  Of this, there s an authenbic specimen in ilo

Caleutts Herbarinm 3 but unfortunaiely it has neither lowers now fruit.
Amongst Forbes' plants collected in Swinnten, No, 1217 MEIes R ]""11:\\._\“
l'UI'I|}' with Korvthal's I vveenosa in folia won ns to leave no doubt that

it hielongs to the snme species ; aud on Forbes' specimens there nre ripo *
frnits. These ripe feniis, as well as its leaves, show D, recemoss bo bo quito

digtinet from I, reamd e, Stapl; the leaves being thinner in texlbuve,
aned the fenits lonmer

an thoso of IN seendens, The seeds of Torbes'
specimens do nat, however, show the curions avil (laciniate and almosé
‘.’-!i]-]w-.[l which Korthals dezeribos andd, ns the seads of I, seandens

how no trace of an avil. I geree with D Stapf that Korthals :
probably deseribed the existence of an aril a8 the vesult of S01D
gonfusion, 1

The majoricy of the ovaries dissceted by me have ouly a

.‘-:]I_:

rovule: in ong or two cases; however, n seconi {as figured by

D, :.4;.1r||‘| ]I:’I.‘j, heon |‘1'|I||'|||_ In o CHEE, |i{H‘|'E'.'|.‘:'1 Ell'l".'{: L j‘..”l",l Lwio !.“-p_;hj

in a loculus of the fruit. There is no doubt that, as Dy, Stapf poinia ,-.-Ar"
ung, the genus Connaropsis comes very near Dupenia; and it may
become desirable, as both geneva became better known, to reduce
Connaropsis (which dates only  from 1562) te Dupanin which was
published in 1854, Iu the meantime the fruit of Connaropsis is nab
properly known, and there iz no evidenes that it iz dehiscent. The
Frait of O monophylic is very like that of Dapania scamdens, but no
specimens that T have seon show auy sign of dehiscence; while that of
U, wiaeraphylla is bat little angled externally and the appearance of all
the speciens [ have seen is supwestive of indehiseence.

Morveover, all
the H['lL'-.'I-L"'i of .f.-r-llr'l.ﬂ.-.' TiE B

ipear L0 be seandent : while all those of Comne-
ropsis are shrably or arboreous, Concorning the strnetuve of tlie soeils
I can say nothing, not having met with good seeds of cither. The two
generd remain at prescut separated chiefly by the

se two points of
Whether others may
materials shall be ebinined,

diffarence, viz., dehizeenes of the fruit and hiabit.
ba found remaing to be seen when better

Beecewrs specimen (I 8. 900) appears to belong to a species
shehily different from either D. scandons or I racsnos,

And, as [
understand from De. Stapf, the same Collector's No.

2051, from Borneo

wideh I hive not myself examined), bolones to sbill auother speeia
i, 1 5 B 12

o, Iarariess, Lion, '
] I 4 3 _]_
Herbs, varely shrubby at the base. Leares opposite or alternate, :
in some whotled, in others all radical, simple, exstipulate, or with -
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at the basa of the peliole. Flowers in seapes, or in

“or terminal 1-2 or many-flowered pedaneles, irvegular, resupinate.
3, ravely 3, imbricate; 2 anlerior when present minute ; 2 lateral
I, flat, nsually green; posterior {antevior in flower) larvge, petaloid,
duced into o hollow spnr or sae. Pefals @ (ov 5); antevior (onter
bud) larce: lateral 2-lobed (ov 2 connate). Stamens & filaments
short, broad ; anthers cohering,  Dise O Oeary alilong, S-celled § slirma

sessile, S-toothed ; ovales many, L-sevinte in ench ecell.  Capinle loculici-

rOlE nxis,

ang away from a placent

dul; valves 5, elastically spris
glabrous ov hairy, albumen 0; embryo

Seedz smooth or fubeveled,

glraight.—IsTRID, ".[u-‘.ul-.um-lh parts of Trop. Asia and Afviea, rove
in Temp. Europe, N. America, N, Asin, and 8. Africa ; species about 200.

. stem fleshy, several feet high

Flowers l..-||;.
and more than a foot in diam. at the bose ... 1. T seirabilis.
Flowers lilae, purple or white: slems herbace-
ous, slender.
Leaves linear-lnucealate, the upper
whorled, the lower in pairs, opposite... 2.
Lieaves linear-oblonz to obovate or ro-

innd, all opposite P e

1. Tupariess mgapints, Hoolk. fil. in Curtis's Bot. 3Mag, t. 7195,
Stem fleshy, erlindrie, 3 to 5 feet high and 18 to 20 in. in diam. ab tha
base, branched above. Leaxves thinly fleshy, erowded at the ends af
{hie branches; much narrowed to the base, obovate to ovate,
th o thick fleshy midrib and 13 o 14 pairs of faint pinnate
nerves, both surfaces glabrescent: length 5 to 7 in, breadti 325 to 4+5
in., peiiole 1 to 15 in. Ba

crenate, w

wes axillary, as long as, or longer than ithe

Flowers yellow, 1°75 in. long, soepals 3 ;

leaves, slender, and few-flowered.
posterior widely homispheric

the lateral elliptic-oblong, aente; the
with a short incurved spur; anterior petal roinnd, trausversely oblong,
thie lateral petals united into a single 3-lobed picce.

Langkani: Curtis No., 1678,
iption of this very rvemarkable species is chielly
copied from Sir Joseph Hooker,
o I:.:r_-.'u!\-a [:::n"'nuu. IHook. fl and Thoms. in Jowm. Linn,

The above des

Boc, IV, 120: FL Br. Ind. I, LES
height, eveet, terele, h]-.'n-.--r-];r paberulons,

Herhaceons: stem a foot o more in
Leaves linear-lancenlate, much

aarrowed townrds the bhase, those in the lower part of the stem in

pairs, opposite and peticlate ; those in the upper part narrower;, in
whaorls of three and sessile; all rnr:m-ic-]j.‘ gerrate-toothed, 1:5 to 4 in.
~ long; the fexture rather thick, the lower surface pale and clibrous,

the npper ‘[-El.!"r'.']_"-‘ L'“-:","" Pedicels rmolitary, Tim.' ¥ 1‘1.1|Iu| slender,
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1 in, or more in length., Flowers 1 in. in dinm,, flattisl, ros
Semalz ovate-oblong, acuminnte : standad ||t'|,|.|_|1|:|' obeordato wit
I'-~|.t|| spur behind, the wings broadly bi-lobed.  Capsauls elliptic,
in the middle.

Muloeen » on Moant 'i:||-|'.h', Glornd, &

n 3 Griffith, Maingay,
siiExs cmixexstd, Linn,  Herbaceous : gbem 4 to 18 in

3. Iur

suberect, decumbent and rooting at the base, angled.  Leqves subsesdilo,

arvin

om linear-oblong to obovate or almost rotand, scute or obinse,
.‘-]i.ll'|"|._'.' serralo, :l|'.'|'.'1l'|'.-i ll[ll?').—iilk'l the base acate or |"-"|1’|'-1"'-|| ofton

anrieled : texture rather I|'|i|'|'._l :’__';!:'lll.l_'ul'l__-i beneath, Hﬁ;l|.|-|_.||_ﬁ or 5.;im|-_.;._|>r

Laiey, 5 to 4 1o, longe : stipules selnceous; plandular, recnrved.,  Floivers
Stool 1

n dinm., flattish, purple, or white. Pedicels solitary or

faseicled, sometimes longer than the leaves. Sepals linear: standard
orbicnlar, the wings semi-obovate, entive, anrvicled at the hase: B
slender, lon
middle,

Malacea ; Grifith, Disrriz. China, British India,

P

y ingurved,  Capsale 5 to *75 in. long, elliptic, turgid in the

6. Hromocers, Blume.
; --—~—“gl
A glabrons erect marsh lierb, Leaves naveow, albernate. Flowers
in short axillary 1-2-fowered peduncles, ivregular,

Sepals 5, colonred,
imbricate; 2

ouber lateral, flat; posticous one produced into a short
hollow spur. Pefals 5, the aunticous outer, very laroe, conenve, Jhise-
glunds 0. Stamens 5; filaments short, flat:
nronnd the pistil. Cvary o-celled ; stigmas 5, sessile; ovules 2-3 in
coch cell. Diupe baceato, endocarp bouy, truncate, 5-celled, colls 1-seeded.
Seads enrved, corrugated, albumen 0; cotyledons placo-convesx, thickish,
radicle short, superior.—Distris.  One tropical Asiatic species,

1. Hrprockea trirnoza, W. & A Prod, I, 140, Aunnaal; the slom
often floating, fistular, often flexuose and rooting at the nodes ; branches
creet, 1 to 2 feet long, S-angled.

anthers slightly coheving

Leaves linear-lanceolate, serrata,
attennated into a peticle at the base, stipulate, glands two. Flowers
1 in, in diam, ved white and yellow. Lrupe globoze, 75 in. in diam.,
smooth, red, when dry S-angled and truneate. Hook, fil. FI Br. Ind.
I, 453 Mig, FL Ind. Bat. I, Pt 2. 132: H. £ & T in Tourn. Linn. Soc,
yvs 156, H angustifolio, Blume lh'jﬂ. 941, f.;q:r:h'.l_r;.s triffova, Linn, DC.
Prodr. 1. 687 Waull. Cat, 4756. L7 natans, Willd, : DC. Prodr, i G587 +
voxh, FI Ind. 1, 652; Wall. Cut. 4755, Tylonia natans, G, Daon, Gen.
Syet, 1. 749, Balsamina angustifolia, Burm. Thes. Zovl, £ 16 fig, 2.
[ inaccurate).

In all the Provinces except the Andaman and Nicobar Islands:
Distrte . Malayan Avchipelagn, British India, Ceylon,
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Orper XXT1T. RUTACER.

Trees or shrubs, rarelys herbs, abonnding in pellucid glands filled
with essential otl. Feaves |.‘|||i:|'l!-iif|_: or alternate, S'i'll'l]’:-]l'_" or CK"TH]J':-'“:”"lu
exstipulate.  Flowers in axillary or terminal cymes or panicles, never
,_B-I)ik‘lii‘ usually bisexual and rernlar in the Indian H]Ji.’l._'i:l':i. Clalyae

f of 45 small lobes or sepals. Petals 45, hypogynous (i Lhe Indian

general, valvate or imluicate. Stwnens 4-0 orv 8 or 10, rarely more
{ Citrus, FEgle); filaments usually free, hypogynons ; anthers 2-celled,
opening inwards. Duse within the stamens, erenate or lobed, some-
times laroe or long. Oeary of 4-5 free or connate carpels; styles
as many, {rec or vaviously nnited; stigmas terminal, entire ov lobed ;
ovules nsnally 2 in each cell. Feuwit o capsule, berry or drupe, ov
1-4 eapsular eocel.  Seeds unsually solitary in the eells, testa VArious,
albnmen feshy or 0; embryo straight or earved, radicle soperior.—
Ihstrip. Tropical and extratropical. Genera 83, and about 70 species.
Ripe fruit separating into dehiscent cocel or
follicles,

Flowers generally unisexual; dise free or
absent ; ovaries partially united ; styles
basilar or ventral, free at the base ; cells
2 ovnled.

Leaves opposite.
Slamens 4 or o e
Stpmens 8, four perfect opposite
the Re[m].‘:, n,l.tl:'t'n:‘t!ing with four
imperfect opposite the petals... 2. Telractomia.
Sinmens 8, all perfect v 3. Melicope,

[

. Mvodia,

Leaves altordate; stamens 3 to 5 ... 4. Zanlhorylun.
Ripe fruit indeliscent.
Flowers polygamons : petals 4, stamens 8
dise free : ovaries and styles 4, nnited,
the cells 2-ovuled; Lmit syncarpons,
d-pelled, indchiscent, seed albominous ;
leaves 1-foliolate ve oo Aeronyelita,
Flowers hermaphrodite, petals and sta-
mens  free o connate, ovaries and
styles completely united, cells I-to many-
ovuled: froit a berry, sometimes with
but little pulp, seed exalbuminous
Unarmed.
Style shorl, persistent; leaves
1 to d-foliolate ... e B, Glycosmis,
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Style deciduous, leaves pinnate.
Cotyledons lealy, copmpled ;
]H.‘1:|]:-i valvate @ lilsments
linear-subulate, not dilated

at the base ... w1 Micromelumn.

- Cotyledons fleshy, plano-con- "\\\‘

.‘;'l.'\;. 1% tals E'.|||.|l'i|_':|lc\.
Filiments nol dilated at
the bass... w8, Murraya,
Filaments dilaled al the
base wee 9 Claugena.
Armed : leaves 3-to S-foliolate.
Calyx 3-lobed, petals 3, stamens 6 10, Triphasia.
Calyx enp-shapeod, entive or obs-
curely lobed : petals 4, stamens
8 to 10 o 11, Luvunge.
Armed orunarmed ; leaves 1-foliolate.
Anthers linear-oblong, dise eylin-
dric forming a gynophore ... 12. Puramignya.
Anthers ovate-oblong, sometimes
cordate, the filnments free or
conjoined Info a tube; disc

enpular wee 13, Atalanitia,

1. Evooia, Torst,

Trees or shrubs, nnarmed.  Leeves opposite, simple or 1-3-foliolate
or imparipinnate, quite enfire, Flowers small, in panicled axillary
cymes, unisexual. Sepuls 4-5, imbricate. Potals 4-5, sessile, valvate
ar -"‘!il_—f]'lll" imbricate, Stowmens =35, insorted at the base of the dise,

filoments subulate, anthers oblong.  Oravy deeply 4-lobed, 4-celled .

style basilar, stigma 4-lobed, ovules 2 in each eell, collateral or super-

posed. Fruit of 2 to 4 coriaceous 1 to 2-seeded cocei endocarp lioriy,
elastic. Seeds oblong or globular, testa bony or crustaceous, shining ;
hilum linear, albumen feshy; embryo straight, cotyledons ovnte—
Distrip. About 25 species, natives of tropical Asia, the Pacifie, the E,
African Islands, and Ausiralia.
Leaves S-foliolate,

Leaflets usunlly more or less obovate:

eymes hroad pyramidal or corymbose,

much branched.

Lower sarface of leaflets pubescent,,, 1. F, lutifolia.

= 2
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Lower surface of leaves glabrons.
Apices of leaflets acuminate or
apiculate, main nerves rather
faint, sub-hovizontal or slightly
asgending ; eymes pyramidal.., 2, E. Rozburghiana,
Apices of leaflets shortly nnd .
abroptly  acuminnte, miain
nerves rather faint, sab-hovi-
zgontal or ascending, cymes
corymbose v B B, glabra.
Apices of leaflets obtuse, nerves
very prominent beneaih, cymes
corymbose o 4, E. robusia.
Leaflets oblong o elliptic- uhinw' not :-l. ¥
all obovate, tapering little to the ends:
vipe cocel 4 in, long ws 0 I macrocaipa.
Leaflets oblong-clliptic, tapering to each
end : eymes few-branched, very tomen-
tose : flowers in globolar masses oo B B, pilulifera.
Leaflets oval to elliptie, obtuse or sub-

acute, very coriaceous, the edges revolute

when dry: eymes small, flowers 23 in,

10!!"" ik e g Pnr.’ryp.’;yﬂ'{;,
Leaves 1-foliolate i v B B pedunculosa,
1. Evopia watirona, DC. Prod. T, 724, A teee 15 to 20 feet high
young branches stout, obscurely -L-ml;:!UL flattened at the nodes, rusty
or taw |1J,'-]-_|||i_|.|_,-r|,:]uus. Lieaves  G-fuliolate, membranous, the petiols
4 to 6 in. long, usually angled, puberalows ; leaflets obovate-elliptie to
elliptic, acute or shortly acuminate, the base cuneate; main nerves
13 to 18 pairs, spreading, curving, prominent beneath ; upper surface
glabrescent or glulirons exeept the tomeniose mideib and necves, tha
lower softly pubescent, sometimes becoming glabreseent when ol ; length
5 to 9 in., breadth 25 to. 405 in. (the middle one wsually the lavgest)
petiole 2to 4 in,  Clymees axillury, brond, with opposite spreading rasty-
tomeniose branches on stoutish pnbernlous peduncles Ido 2 in, long,
Flowers loss than 1 in. lpng, densely erowded ; sepals sob-acute, pubes-
cent ontside ; petals glabrous except a few hairs on the back ontside;
ovary villous, Cocei 2 or 3 from ench flower, broadly ovate, blunt, sub-
clabrons, 1-2-seeded: sced black. Heok. fil. Fl. Br. Ind. I, 483 ; Miq.
Fl. Ind Bat. i pt. 2, 672; Anmn. Mus. Lugd. But. iii, 244, Hunthorylum
Rumphienum, Cham. in Linnsa v. 58.

T all the provinces, except the Andomans and Nicobars: DisTeip;

Malayan Archipelago,
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In its flowers aud Feait (his closely resembles I, Ha_.a_rf;.lrr:fﬁ{uun,
Benth., but the leaves are different.

2. Evoora Roxvoruniaxa, Benth, Flora of Hong.Kong, 59, A small
tree ; brameheés glabrons, opposite. Leaver glabrous, 3-foliolnte, the

petiole 2 to G in, long, terete; leaflets thiuly corvinceons, shortly putio-

Inlate, obevate, oblanceolate or ohlong, the apex ronnded ncuminote
or apiculate: main nerves 12 to 18 pairs, hovizontal or slightly sscend-
ing, not promivent; length 25 to 6 in., breadth 125 to 525 in, the
middle leaflet the lavgest; petiolule *15 to 25 in. Cywies pedunculate,
spreading; the brawches opposite, winntely bracteolate at the base;
peduncles 2 to 3 in. long: eymes about 25 to 3 in. in diam. Flowers
densely crowded, whitish, *1 to ‘15 in, long; the anthers exseried,
shortly pedicelled, sepals very obtuse, ovary pubescent. Coced about
2 from ench flower, oveid, pointed, 1-fo 2-sceded, 2 to ‘3 in. long.
Seeds black, shining. Hook. fil. Fl. Br. Ind I, 4187; Kurz Fl. Burm.
L 180. E. lriphylla, Bedd. Flor. Sylvat; Anal. Gen. xh. & vi. £ 2.
E. Marambong, Miquel Ann. Mus, Bot. iii. 214, Fagara triphylla, Roxb.
Fl Ind. i, 416 (? of Liun.). F. Laner-ankenda, Geertn, Carp. i, 334, &,
68, £. 9. Xanthorylon {riphyllum, Wight le. ¢ 204; IIL i 169; Gruh

Cat. Bomb. Pl 36; Dala, & Gibs. Bomb. Flor, 45. X, Reaburghianwn,

Cham. in Linnma v. 58. X. zeglanicam, DC. Prodr i, 728, X wnila-
giviewn, Mignel Herb. Hohenack.

In all the Provinces: common. Distrin. Malayan Avchipelago,
British Indin.

A widely distributed species very common in most paris of the
Malayan Peninsula, and varying a mood deal in the size of the leaves
and in the degree of density of the oymes. In some eases the latter
are lax and open, bui in the majority they are condensed. liere is
some doubt as lo what name this plant shonkl bear.  Sir Juseph Hooker
(F.B.I. 1. c.) has written an excellent note on its synonymy which
should be consulted. The species, except in the matter of size, differs
very little from E. tviphylla. DO,

4. Evopia crasea, Blume Bijde. 245, A tree 40 to 70 feet high
young branches stout, compressed at the nodes, glabrous. Leaves 8-
foliclate; the petioles 2 to &in, loug, glabrons, terete, grooved in front
towards the apes: leaflets move or less coviacepus, shortly petiolulate,
obovate or obovate-elliptic, shoitly and abruptly acuminate, varely
obtuse, always tapering much to the base, upper surface shining, the
lower glabrous or puberulons: main nerves 10 to 15 pairs, oblique or
sub-horizontul, prominent on the lower surisce and often depressed on
the upper when dry ; length 4 to 10 in., breadth 2425 to 5 in., petiolule
2 to ‘4 in., the middle leaflet the lurgest and with the longest petiolule,

"
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Cymes pedunculate, corymbose, the main branches aseending, the second-
ary spreading, all opposite, minutely bracteolate at the base, pubernlous
or almost glabrous; peduncles stont, compressed, glabreseent, 15 to <
in. long. Flowers °1in. long (exeluding the exserted stamens) densely
crewded, many of them practically unisesual, the ovavy being abortive,
'J._Jgpuls gub-orbienlar, obtuse, puberulous. Pefals glabrons.  Sipwmens ex-
o = serted. Ovary depressed, glabrous, or haivy at the base of the siyles.
(Tucet 2 or 3 to each Hower, *2 in. long, rogulose and glandular externally,
broadly ovate, obiuse. Seeds black. Miq. Fl. Ind. Bat. I, Pt. 2, 672;
Ann. Mus. Lugd. Bat. 1T1, 243 ; Heok, fil. FI, Be, Ind. I, 489,
' Perak : very common. Penang, Curtis, No. 2485, Andaman Islands,
King's colleetors. Nicobars, Kurz.
This is best distingnished from E. Reckurghinia and B, latifelia
Ly its more corisceons leaves with strouger nerves, and by its more
corymbose cymes, The flowers, however, ave very litile diffevent in all
three, and it seems doubtful whether it would not be better to treat all
as forms of a single widely distributed and varviable species,
4. Evonpa woppsta, Hook fil. Fi. Br. Ind. [, 485, A small tree;
< young branches as thick as aswan'squill, compressed, hoary. Leuves
= ; 3-foliolate, the petiole 4 in. long, tercte, as thick as a crowqunill:
leaflets coriaceons, elliptic, the terminal sub-obovate, obtuse or ob-
r‘ tusely acuminate, the midrib and avebing nerves very stromg, glab-
Fl vons except the pubernlons midrib beneath, the upper surface shin-
| ing; length 6 to 8 in. Cymes broad, (5 in. in diam.), brachiate, their
J branches very robust. Flowers and fruit as in B, Rerburghiana.
Penang ; Phillips. Singnpore; Maingay (Kew Distrib.) No, 278,
: This species must come very near H. glabre, Bl It also greatly
resembles the Sumatran B, ennewron, Mig. ( FL Ind. Bat, Sappl. 532),
5. Evopia saceocanra, King, n, sp. A tree 20 to 40 feet ligh:
young branches rather stont, cinereous-puberulous, compressed. Learves
3-fuliolate, the peticle 3 to 4 in. long, glabrous: leaflets corincenus,
oblong, or elliptic-oblong, acute, narrowed to the slightly unequal-
; gided base: both surfazces glabrons, the upper shining, the lower (ul
and paler when dry; main nerves 14 to 18 pairs, “almost horizonial,
faint; length 6 to 12 in., breadth 2 to 3 in., petiole *1 to 2 in.; the
middle leaflet the largest. Cymes axillary, pyramidal, shortly pedun-
culate, olivaccons-tomentose ; the braunches opposite, spreadiag, bracteo-
g lute at the base; peduncles 5 to 15 in. long, puberalons, Flavers
-1 in. long, densely crowded, many of them with perfect stamens
| but an abortive ovary; Eepﬂls trinngnlar, acute, pobescent; petals
' =—-—puberulous. Stamens exserted. Ovaryvillous. Cocci 3 or 4 to each
g~ flower, compressed, obovate, blunt, 4 in. long, dark-coloured and
Jo o 27
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pubrrulons externally, lined ingide with dense white hoiva: sceds 2,
black, shining.

Pernk: Wray, No. 2618 and 3266; King's collector, No. 7489.

A very distinet species, 1ecognisable at ouce by its long and com-
paratively large leaflets, small cymes, and large cocel.

6. Fyopia riovniFeRs, King n.sp, A shrab 10 to 15 feet high
young branches rather slonder, flattened at the nodes, minutely tawny-
tomentose, the bark pale. Leares 3-foliolate, the petiole 3 to 425 in.
long, terete, grooved in front, deciduonsly tawny-tomentose ; leallots
thinly corinceous, petiolulate, oblong-elliptic, tapering to each end, the
apex shortly neaminate, the baze very narrow ; bhoth surfaces g'luhmul:,
the lower paler when dry : main nerves 9 or 10 pairs, obligne, interareh-
ing boldly well within the edwe, prominent on the lower, depressed
on the upper surface when dry ; lengoh 35 to 8 1in, : breadth 125 to
2:75 in.; petialule 15 to *Lin., the middle leaflet rather larger than the
latoral. Cymes everywhere tawny-tomentose, axillary, on long peduncles ;
the branches few, opposite, each bearing towards the apex a few denso
gnh-olobose masses of Howers. [lowers less than 'l in long. Sepals
ovate. acute, densely tawny-tomentose. Petals glabrous. Ovary villons,
Cocci slightly compressed, oveid, blunt, minutely fawny-lomentose
suiside, the interior glabrous, *2 in. long. Seed solitary, shining.

Porak : Scortechini, No. 360; Wray, No. 2095; King's eollector,
No. 6275,

This species is readily distinguished by its minotely tomentose
few-branched cymes, cach bearing a fow densely crowded heads of small
flowers.

7 Evopia pacuveuviry, King n.sp. A small tree 10 to 15 fect
Ligh; voung branches fattened at the nodes, minutely rofons-tomeontose,
as sre the petiole, under surfaces of the midribs and peduncles of the
cymes. Learves 3-folivlate, the petiole 25 to 3 in. long: leaflets very
corinceons, oval to elliptic, obtuse or sub-acute, the base slightly cuneate,
the edgzes revolule when dry; upper surface glabrous, shining, the
lawer pale, gloucons ; main nerves 8 to 12 pairs, sub-horizonial, enrving
slightiy, interarching within the edge, slichtly prominent on the lower
sueface when dry, the midrib very Lold ; length 225 to #75 in., breadth
12 to 225 in., petiolule '35 to -5 in. Cymes axillary, peduncniate,
the branches few, short, close together; peduncles 1 to 1:5 in. long.
Fiowers 25 in, long, in dense sub-globular masses. Sepuls broadly
ovnle, acute, olivaceous-tomentose externally, glabrous internally.
Petals ereet, ovate-lamceolate, pubescent on both surfaces, the edges
glabrons. Stamens not exserted. Ovary glabrous. Coeet 2 or 3 from
each flower, sab-compressed, ovate, blunt, pale and puoberulons exter-
ually, glabrous within, Seed golitary, black, shining,
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A very distinet species, at onee distinguishable by its small coria-
ceous leaflots and laree flowers and fruoits,

8. Evonia reooxconoss, Heok. £l Fl Bre Ind. I, 489, A small
tree P voung branches cylindrie, smooth. Leaves 1-folivlate; petiole rather
stouf, half-eylindreie, *5 to 1 in, long. Leafefs corinceous, obovate,

—-sbrupily natrowed at the obiuse apex, the base cuneate: bofh surfaces
glalnous, minutely reticnlate, main nerves numerons, slender, spreading,

F length 4 to & in.  Cymes pedunculate, pubescent, branching near the
apex into gmall trichotomons pu'l_re,scenl‘, :_'_r::nul{!.s', peﬂumrh‘ﬁ] to b 1n.

long, Flowers { buds only seen) °1 in. long, shortly pedicelled. Sepals
vounded, Petals broadly ovate, acute, glabrous, COeary d-cleft, im-

mersed in the dise.
Singapore; Lobhb.
Kuown ouly from Lobl's solitary aud imperfect specimen,

. Pgreacrouts, Hook. £
Trees or shrubs, Leaves opposite, petioled, 1-foliolate, corinceous,
;iui['u entive, iu_mpl;gtg-_ Flowers sinall, in axillary branched eymes.
L Calye small, 4-partite. Pafals 4, {;I'l:i1Igll]:l1'-€l}'ﬂ{l_", ncute, persistent,
valvate. Dise broad, glandular, flattish or pulvinate, ebtusely d-angled,
r Stamens 4 or 8, (4 perfect alternate with the petals, 4 smaller with
imparfect antliers opposite the petals and partially advate to them at
2 the base); filaments subulate, flattened at the base; anthers 2-lobed,
dovsifixed. Ovary immersed in the centre of the dise, 4-celled, with
| 4 free projecting lobes; styles 4, free at the base, connate above ; sligma
| capitate, obscurely 4-lobed ; ovules 2. collateral in each cell. Fruit
of 4 corinceous, lnterally compressed, oblong, 2-sceded cocei, splitting
’ ventrally, the bhorny endocarp partially separating. Sceds inserted
., townrds the base of the ecarpels.—Distnis. Three species, natives of
the Maloyan Peninsula and Borneo.
Leaves  elliptic-obovate, 6 fo 2 in. long;
flowers -25 in. long : ripe cocei *5 in. long ... 1 T, majus,
Leaves usnally cuneate-obovate, rarely eliiptic-
ohovate, 2:5 to 5§ in. long; flowers 143 in.
long ; ripe cocci *25 in. long ... 2 T\ Roaxburghit,
1. Terracrosmis mavs, Hook. fl. Fl Br. Ind, 1. 491, A tren:
young branches stout; their bark Lrown, rough, ZLeaves very corvia-
iye ceous, obovate, elliptie, obiuse, narrowed to the base; boih surfaces
glabrous, very pale when dry: main wverves 12 fo 16 pairs, rather
steaight, obligue, interarching far from the margin, slightly promi-
2 ment or both surfaces when dry; length 6 to 9 in, breadth 3 to 4 in,,
petiole 2 to 225 in., stont, terete, slightly swollen at base and apex,
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tymes glabrous or glabrescont, 4 to 6 in. in dinm., the branches oppo-

site; bracts minute, persistent, Mowers 25 in. in dism. ; elabrons.
Stamens <+, perfect; the filaments longer than the petals .uu‘[ style, the
1 staminodes minute, i ipe cocei about 5 in. long, keeled. Seeds

oblong, the nueleus basal, muech smaller than the oblong wing. Tetra-

|
nerista pogiculefe, Worvs in Journ. Bot for 1875, p. 338, \‘*\\\
Malaces; Maingay ( Kew Distrib.) No. 200.

A e plant known only by M:Lin_r_,r:].j"fg seanty ."_,['ll'f[ﬂl{"ﬂﬁ.
2. Termacromia Roxwvoncnn, Hook. fil. FL Be. Ind. L, 491. A tree
S0 to 80 feet high; yonog branches rather stout, glabrons, their
tark pale, rongh. Leaves corinceons, cnnente-obovate, sometimes oho-
vate-elliptic, the apex always broad and rounded, and very shortly
and bluntly apiculate, much narvowed to the petiole; both surfaces
glabrons, rather pale when dry, the upper glabrous, the lower glabres-
cent with numerons and rather large black dots: main nerves 7 to 9
pairs, oblique, straight, nob prominent: length 2:5 to 5, rarely G in.,
breadth '3 to 25, rarely 3 in.; petiole "5 to 1 in., varely 125 in.
Clymes glabrons in the lower, pubescont in the upper part, 3 or 4 in. in
diam., pedunculate; bracts minute, persistent.  Flowers 13 in. in
dianm., pubernlons. Sfamens 8, the aliernate row imperfect, minnte
and attached to the petals. Ripe cocci 1 to 8§ from a flower, about
‘25 in. long. Seeds oblong, nucleus rather shorter thau the wing,
Hook, fil. Icones Plantar. 1512 Melicope tetrandra, Roxb. Fl. Ind. 1L
257,

Penang, Singapore, Perak,

A much maore common plant than the last, with smaller lowers
aud fruit, and with leaves not only smaller but mueh move obovate.

3. Meucore, Forst,

Shrabs. Leaves opposite (in the Indian species), 1-3-fol iolate, pel-
lucid-punctate. Flowers small, in axillary eymes or panicles.  Calye
4-lobed or 4-partite. Petals 4, sessile, spreading, valvate or imbricate,
Disc large, entire ar 8-lobed, or obsolete. Stamens 8, inserted at the base
of the disk, those opposite the petals shorter, filaments subulate or
flnttened ; anthers oblong or cordate. Ovary 4-celled, deeply 4-lobed ;
J-LJ]I. basilar, or siyles 4 -ut]:lu:mnml, more or less combined : slirma
capitate, d-lobed ; ovnles 2 in each, all collateral or s:upupu.scd Fruit
ol & free spreading corinceous cocet, dehiscing on the inner face; endo-
carp morve or less separating from pervicarp. Seeds oblong, testa black,
shining ; embryo with large oblong cotyledons and short radicle. UlEﬂII:IH
chielly PL’]IHIE'EIHH species about 15,

L. Mewwore Hewrem, Hook. fil, FL Br, Tnd. I, 492, A glabrous
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diceceons shrab ¢ young branches rather stout, striate, gub-quadrangular,
Leaves 1-foliolate : leaflet ecorinceous, obovate-elliptic, very obinse,
navrowed to the base: maiu nerves about 9 pairs, spreading, illn‘.-*llf—i[li-
coons; length 4:5to 6 in., breadth 2 to 8 in ; pefiole 75 to 1 in.
Panicles not mueh longer than the petioles, few-branched, eymose.
Flogers 2 in.in diam,  Calyz-lobes acute.  Petals longer than the calyx,
Innceolnte, acute, pubernlons outside, ridged along the midrib on the
iuner surface inside. Kurz For. Flora Burmah, T, 182,
Andaman Islands ; Helfer { Kew. Distrib.) Neo. 1192,

4. Zaxrnoxvioy, Linn,

Shrnbs or trees, often armed with stont prickles. Leaves alternaie,
A-folivlate or nnequally pinnate ; leaflets opposite or alternate, entire or
crenpte, often oblique, punctate. Flowers small, in axillary or terminal,
peduncled, broad or narrow cymes, white, pink, or greenish, oftensuni-
sexunl. Calyx 3-8-fid, ravely 0. Pelals 3-5, ravely 0, imbricate or in-
duplicate-valvate. Ilsc small or obscure. Slaniens 3-5, hypogynous or
vedoced to scales in the 2. Ovary rudimentary in the &, in the & of
1-5 obligne, l-celled carpels; styles sublateral, free or connate nhove,
stigma capitate; ovules 2 in each cell, usually collateral. Frudf of 1-5,
globose, corinceous or fleshy, 1-seeded cocei, debiscing ventrally; endocarp
hiorny, separating or not.  Sead oblong and compressed, or globose, often
hanging ont of the earpel, hilom broad, testa bony.or erustaceons, blue
or black, shining, albumen fleshy ; embryo axile, straight or curved ;
cotyledons flat, radicle very short.—Disteis. About 50 species, all either
tropical or subiropical,

Unarmed or very slightly armed : leaves 3-

foliolate ; cymes axillary and terminal;

fruit -3 . in diam. v L, ZL ovalifolivm.
Armed ; leaves pinunate, leaflets 4 to 9 pairs;

eymes terminal ; froit *12 in. in diam. ... 2. Z. myriccanthum.

1. Zaxtapoxynum ovanrrorrrs, Wight 1l I, 168, A shrub or
tres: young branches at first Imburuh}nﬂ but H]‘IL“{'I“l_‘I.‘ glabrous;
lenticellate, unnarmed, or with a few short straight prickles. Leaves 3-
foliolate : peticle 1'25 to 25 in., not armed; leaflets sob-corinceous,
elliptic-oblong, slightly obovate, the apex with an abrapt short obtuse
point, the edges crenulate, the base narrowed ; both surfaces shining :
main nerves 10 to 14 pairs, sub-horizontal, not moch more prominent
ihan the intermediste nerves; length 2 to 5 in., breadth 1'2 to 2:5 in. ;
petiole ‘2 to 4 in,, sometimes almost absent ; the middle leaflet larger
than the two lateral. Cymes slender, panicnlate, peduncalate, azillary
and termioal, shorter than the leaves, with few alternate branches,
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pubernlous when young, speedily glabrous.  Flowers d-to S-morous,
*12 to ‘2 in. in dinm., pedicellate. Pelals valvate, Fruit sol itary, sub-
globular, *3 in. in diam., pitted, glabrous. Seed sub-globose. Hook, fil.
Fl. Be. Ind. T, 492, 2. undulatum, Wall, Cat, 1208, Z. lcidum, Wall.
Cat. 1212, Todidalia mitis, Miq. MSS. Limonia leptostachya, Jack MSS,
Wall. Cat. {withont name) 7472 and 7469, -

Singapore: Wallich. Andaman Islands, King's collectors, Dis-
TRIE. : British India, Sumatra.

2. ZaxToonviom MYRLcaxTHUM, Wall, Cat. 1214, A glabrous tree
40 feet high, all parts except the petioles armed with short straizht
prickles. Leaves 1 to 1'5 feet long; leatlets 4 to 9 pairs, corineeons,
oblong-lanceolate, acuminate, entive or very obscarely and minately
crenale ; main nerves about 8 pairs, spreading, not prominent even when
dry; length 3 to 4 in, breadih 125 to 1'5 in., petiolule ‘1 to 2 in.
Ciymes terminal, peduncnlate, spreading, 6 to 8 in. in diam. : peduncle
armed, 5 or 6 in, long ; branches long, sub-opposite or alternate. Flowers
‘2 in, in diam., sub-sessile, H-merons, alyr with a few small bracts
at the base. Oraries 3. Ripe fruit compressed, *12 in. in diam., apiculate,
Seed compressed. Hook. fil. F1 Br. Ind. I, 496. Z. longifolivm, Wall,
Cat. 7115.

Penang : Porter, Curtis No. 1076. Malacen ; Maingay (Kew Dis-
trib.) No. 279,

There are in Scortechini's Herbariom some sern ps of a Zanthozylum
which appears to be Z. glandulosum, Teysm. and Binn,: but without
better specimens 1 hesitate to include that speeies lere,

9. AcroxycHia, Forst.

Trees, with opposite or alternate, L-ravely 3-foliolate leaves; leafleis
entire. Flowers polygamouns, small or moderately sized, yellow, in
pedunculate, terminal, or axillary corymbs, Petals 4, valvate, spreading,
revolote.  Stamens 8 inserted nader a thick, S-angled, tomentose dise ;
filaments subulate, the alternate longer. Clwary inserted in the hollowed
apex of the disc, tomentose, d-celled. Siyle terminal; stioma  4-
grooved ; ovules 2 in each cell, saperposed. Fruif a 4 celled ﬂ‘l-n]w, or
4-valved loculicidal eapsule. Seeds with black testa and eopions albumen ;
embryo straight; cotyledons flat, oblong. Disrmn. About 15 specics :
all tropical Asiatic or Australasian,

Flowers 35 to ‘75 in, in diam., linear in bnd,

filaments villous, inflorescence eymose v Lo A, laurifolin.
Flowers 15 in. in diam., globular in bud,

filnments glabvous, inflorescence racemose ... 2. A, Porieri,
L. Acroxvels raveiFonis, Blome Bijdr. 245, A small tree ar
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shrub ; young branches pnbernlous, speedily becoming glabrous. Leaves
snb-opposite, 1-foliolate; leaflet thinly coriaceons, oblong, elliptic or
sab-pbovate, obtusely acuminate or obtuse, the base much narrowed;
both snrfaces glabrous, shining, reticulate: main nerves litble more
prominent than the secondary, 14 to 18 pairs, forming a double series
af lpops within the edge; lengih 2 fo 6in., breadth 1-1, to 24 in.,.
peticle <5 to "75 in.  Cymes axillaey, slender, long-pedancled, corymbose,
thg branches opposite, bracts and bractecles minnte. Flowers linear in
bud, when open 35 to *75 in. in diam., pale yellow. Sepals small, semi-

" orbicular, short. Pelals linear-oblong, obtuse, widening at the base,

revolute, more or less villous on the inner surface. Filaments villous
below, Ovary villons, style short, stigma capitate. Drupe sub-globular
to ovoid. with an angular apicnlus, sometimes narrowed at the base
and oceasionally lobed, 4-angled when dey, from 235 to 4 in. long, 3- or
d-celled. Hook. fil. FL. Br. Ind. I, 498; Miq. F1. Ind. Bat. I, pt. 2,668 ;
Kurz For. Flora Bormah, I, 184, 4 pedunculata, Miq. FlL Ind. Bat
Suppl. 532: Ann. Mus. Lugd. Bat. IIL, 245 ; Thwaites Enum. PI. Ceyl.
409,  (Tyminosma pedunculate DC. Prod. 1., 722: Thwaites Enum. Pl
Cevl. 69: Wall. Cat. 1205. W. & A. Prod. 147; Wight TIl. T, 165, t.
65: Dalz. & Gibs. Fl. Bombay, Suppl. 17. €. Aukenda, Grrtn. Fruet.
1. 280, t. 58. Clawsena simplicifolia, Dalz. in Kew Journ, Bot. TIT, 1280,
Jambolifern pedunculata, Vahl Symb. I1I, 52, fig. 61. Gela lanceolatn,
Lionr. Fl. Coch. I, 282, Selas lanceolatum, Spreng. Syst. TI, 216
Nemenia F lanceolata, DC. Prod. T, 533, Wall Cat. indeterm. 5028,

In the Andaman and Nicobar Islands, Disters.  British Indin
and Ceylon, Malayan Archipelago, Cochin China.

A widely distributed and variable species, of which Sir'Joseph,
Hooker (Fl. Br. Ind. I, 493) recognises six varieties. Of these,
however, only two occur in the Malayan Peninsula, the only very
well marked form being (6) with flowers 1 in. in diam. and sabglobose,
fruit mearly 7 in. in diam.; and (5) with small fruit lobed af the apex.

9. Acmoxveria Porrert, Hook, fil. FL. Br. Ind, I, 498, A free
15 to 30 (o even 50) feet high : young branches glabrous, pale. Twaves
opposite or alternate, 1-foliolate; leaflet corinceouns, oblong, slightly
ohovate, usonlly acute or shortly acuminate, sometimes obtunse, the base
much nurrowed : both surfaces glabrons dnll and opague : main nerves
& to 10 pairs, straight, oblique, slightly prominent beneath when dry ;
length 3 to 8 in., breadth 1:25 to 8 in., petiole 75 to 75 in. Rucenies
ofton several from one axil, sometimes as long as, but nsually shorter
than the leaves, slender, pubernlous towards the apex, minntely bracten-
late. Flowers -15 in. in diam., much shorter than their pedicels, in
pairs or sub-verticellate, globose in bud. Sepals trinngular, mente,
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Petals broadly ovate-oblong, pubescent inside. Filaments glabrons.
Urary glabrescent. Style very short; stigma large, ob-pyramidal,
+-lobed.  Drupe ovoid, tapering to each end, +-angled when dry, minutely
pitted, 4-celled, but often only 2-seeded, *5 in. long and *3 in. diam.
when dry.

2 Penang : Porter, Maingay (Kew Distrib.) No. 280, Curtis. Malac
Griffith, Perak ; Scortechini, King's eollector.

6. Grycosss, Corren.
Unarmed shrobs or trees. Leaves l-foliolate or imparipinnate ;
leaflets alternate.  Flowers small, in axillary, rarely terminal panicles,
Calyz d—5-partite, segments broad, imbricate. Pefals 4-5, imbricate.
Stamens 8-10, free, inserted round a disc: filaments subulate, dilated
below ; anthers small, with often a dorsal or apical gland. Ovary
2-5-celled ; style very short, persistent, stigma simple, ovules solitary
and pendnlous in each cell. Berry small, dry or fleshy, 1-3-seeded.
Seeds oblong, tesia membranous ; cotyledons equal, radicle very short.—
MisTRiB.—Species 5, Asiatic and Australion.

Ovary glabrous : fruit globular ... - L G. pentaphylia, '*-'k‘.

Ovary hairy : fruit oblong, narrowed at the 3
bage ... o o 8 GLosapindoides,

Ovary rusty-pilose .., T we 3. @ puberuln.

L. Gryeosuis pextaruveia, Corr. in Aun, Mus. VI, 384, A glabrous
shrub or small tree.  Leaves 3- to 5-foliolate, or 1-folinlate, leaflots sub-
eorineeons, varying from elliptic-lanceclate, lanceolate, oblong, or obovate,
or linear-lanceolate to oblong or even obovate ; the apex acute, acumi-
nate or obtuze; the edges entire or cremulate; the base narrowed ;
hoth sarfaces shining ; main nerves 4 to 9 pairs, oblique, enrving, rather
prominent beneath, and depressed above when dey: length 1:5 to 15
in., breadth -5 to 6 in., petiolule '1 to 5 in.  Panicles eymose, puberalous
to glabrons, varying much in size, nsnally axillary, but often terminal.
Flowers small. Ovary glabrons, 5S-celled, rarely 3- to 4-celled : style
short, stout. Berry globose, white or bluish white, from the size of a
pea to that of a cherry. Hook. fil. Fl. Br, Ind. I, 499: Kurz For,
Burmah, I, 186: Miq. FI. Ind. Bat. T, pt. 2, 522: DC. Prodr. i 538 ;
W. & A. Prodr. 93; Oliv. in Journ. Linn. Soe, v, Suppl. ii. 37; Wall,
Cat. 6474; Thwaites Enum. 45 and 406; Dalz, & Gibs. Bomb, FI. 29 ;

3 Bedd, in Trans. Linn. Soe. xxv. 211; Flor. Sylv. Anal. Gen, xliii, t, 6, £
£.6. G.ehylocarpa, W. & A. Prodr. 93. G arborea, DO, 1. c.; Wall
Cat. 6373 ; Thwaites Eoom. 45, G, Retsid, Roem. Synops, fase. i. 41,
Selevostylis pentaphylle, Bl Bijdr. 135, Limonia pentaphylla, Retz Obs, ——=
v. 24; Roxb, Cor. Pl 1. 84; Flor, Ind. 1i. 331, T, arburee, Roxb, Cor.
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PL t. 85; FL Ind. le.; Bot. Mag, t. 2074  Myscepermune ehylosgrpunt,
Roem. Synops. fase. 1, 40

Tn all the Provinces: common. IDhstmin—DMalayan Avchipelago,
British Tndia, Philippine Islands, Australia.

A very variable and most perplexing specics, the Protean forms

which were fivst reduced to order by Professor D, Oliger (Journ,
Linn. Soe. V, Suppl. IL. p. 36).  Of the forms recoguised by Dr. Oliver
only some are fonnd in the Malayan Peninsala and Andaman Islands,
Sir Joseph Hooker (in FL Br, Ind.) follows Professor Oliver for the most
part ; and from that book I copy the following account of the varvie-
ties, The Calentta Herbarinm is overlonded with specimens of this
plant, many of which it is diffienlé to fit in under any of Professor
Oliver's varieties; and for one of these 1 have ventured to suggest the
varietal name mecicrachis.

Var. 1: Leaves usually 3-, rarely 1- or 8-foliolate ; leaflets 4-9 in.,
lanceolate er oblong, or obovate-lanceclate, quite entire or obscurely
erenulate; panicles towards the tips of the branches uwsually elongate,
many-flowered ; ovary usually coversd with mamillary glands, S-celled,
connate with the disc ab the base.—The commonest form in the Malay
Peninsala.—Thstrin. ; Britishk India. "

Var, 2: Leaves usnally 3-3-foliolate (except sub-var. 1); leaflats
elliptic or elliptic-lanceolate; panicles small, few or many-fowered,
flowers smaller; ovary 4-5-celled, senvcely mamillate, constricted at the
base and thus free from the dise.—0G, friphylla, Wight in Hook, Bot.
Misc. i1, 298, Suppl. t. 39; Ie. t 167; W. & A. Prode. 93, . nitida,
W. & A. Prode. 1. ee—The commonest form in the Andaman Islands.
Distrie.—Western Peninsula, Ceylon, Tenasserim,

Sob-var. 1. longifolia: leaves usnally 1-foliolate, T{-}"I"L'H 3=10 in.,
oblong or obovate-lanceolate, often acuminate or even candate ; pe lmLfLs
short, 1-2 in,, or if terminal 3—4 in,—Malacea, Assam, the Khasin Alis.,
Rangoon.

Sub-var. 2. macropliylla ; Leaves 8-5-foliolate, with the leaflals 31-6
in., or l-foliolate with the leaflets 8 to 12 in. long, by 245 to 6 in. broad.
G. macrophylla, Lindl. in Wall. Cat. 6377, Mig. FlL. Ind. Bat. I, pt. 2
p. 922, Chionotria rigide, Jack in Mal, Mise. ex. Hook. Comp. Bat.
Mag. I, 155. Ch. monogyna, Walp. Rep. 1, 382, Selevostylis masrophylla,
Bl Bijdr. 135. Penang. Distmp—Assam. Tavay.

Bub-var3. macrorachis, King, leaflets 1-foliolate, oblong-lanceolats,
acuminate, 9 to 15 in, long amd 35 to 3 in. broad: cymes small, pedi-
cellate, arranged on a raceme 4 to 9 in. long. Penang: Curtis No. 89.

2. Guyeosmis saprspoipes, Lindl, in Wall. Cat. 8376. A shrub,
Leaves 5-to 7-foliolate ; leafleis sub-corincecns, oblong or laneecolato,

. 28
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acuminate or sub-neuminate, both surfaces glabrons:; main nerves 7 to
9 pairs, oblique, faint : length 3 to 8 in., breadth 1 to 3 in., petiole about
*2in.  Panicles eymose, sub-pyramidal, axillavy and torminal.  Flowers
shortly pedicelled. Ovary2- to 3-celled, hairy, about as long as the thig
style.  Berry oblong, narrowed io the base, usually l-seoded. Hook
Fl. Br. Ind. I, 301 6. eyanocarpa, Spreng. var sapindoides, Furs
Journ. Bot. for 1876, p. 34.

FPenang: Wallich, Maingay, Curtis. Distrip.—Sumatra, Java,
Sikkim.

I donbt very mueh indeed whether this wonld not be better trented
as a variety of (. pentaphylla, than as a species. Except the hairiness
and the smaller number of cells usually found in its ovary, and its oblong
froit, I see uothing to distinguish it

3. Guycomis rouerutk, Liodl. in Wall Cat 6375, A shrub :
Izaves nsually 3-foliolate ; leaflets sub-covinceouns, ovate to oblong-lancen-
late, more or less bluntly acuminate ; the base rounded or cuneate, lower
surface pale when dry; main nerves about 8 pairs, spreading ; length
25 to 4°5 in., breadth 75 to 1'5 in. Panicles short, axillary ; Howers
in short pedicels ; dise small, adnate to the 4- to 5-celled oblong rusty-
pilose ovary. Sfyle very short, H

Penang : Singapore, Perak : not common,

Except in its pilose ovary this differs but little from @. pentaphylla
Corr., of which it wonld be perhaps well to treat it as o form.

w

7. Micronenoyn, Blame,

Unarmed trees. ILeaves imparipinnate; leaflets alternate, obl ique.
Fivwers in large terminal corymbose cymes. Calyx eupular, 3-H-toothed
or lobed.  Pefals 5, free, thick, valvate or subimbriente. Stamens 10,
free, inserted round n short or lone dise: filaments linear-subulate, alter- -‘
nately ehorter. Ovary 3- ravely 2-6-celled ; style constricted at the base,
deeiduous, stigma obtuse or capitate ; ovules 2, superposed in cach cell,
Berry small, dry, usually 1-2-sceded, septa spirally twisted. Seeds
oblong, testa membranous; cotyledons leafy, crnmpled, radicle long.—
Distrip—Species 3 or 4 : tropieal Asiatic and Oceanie.

A large shrub or small tree: feuit glabrous ... 1. . pubescens.

A small shrub, never a tree ; fenit pubescent,.. 2. AL kivsufum.

1. Miceoserun rupescess, Blome Bijde. 137. A large shrab or
small tree ; the young parts more or less pabescent or pubernlons, the -
older often glabrescent or even glabrous, Leaves 6 to 18 in. long:
leaflets 9 to 13, alternate or sub-opposite, membranous, broadly
Innceolate to ovate, acuminate, the edges undulate, sub-conenie ov”

entive; the base caneate, often very oblique; main norves 9 to 12 *
-
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pairs, oblique, not prominent ; length 15 to 3:5 in., breadth 5 to Zin,
C'ynies Inrge, terminal, much branched, pedunelate, £ to 8 in, in diam.,
many-flowered, minntely bracteolate. Flowers 25 to 5 in. in diswm,
on pedicels ‘1 to -2in. long, buds oblong. Calyz sub-entive ov 5-
toothed. Petals linear-oblong, sub-acute.  Filumenfs alternntely longer.
{lvary mostly pubescent, nsnally 5-celled. Berry ovoid or oblong, 3 to
4 in. long, pitted, glabrescent, l-seeded. Hook. fil. F1. Br, Ind. I, 501 ;
Kurz For. Flova Burmah I, 186 : Oliv. in Journ, Linn, Soe. v. Sappl. it
40: Bedd. Flor. Sylv. Anal. Gen. xlii. £ 7, f. 1: Thwaites Enum. 46.
Bergera integerrima, Roxb. Fl. Ind, ii. 376 ; Wall. Cat. 6371, Auran-
fiacea, Wall. Cat. 8317, 8518,

In all the Provinces. Distrip.—British India, China, the Maloyan
Archipelago, and Australasia,

2, Micmosmerus Higsuroy, Oliver in Journ. Linn. Soe. V. Suppl.
11, 40. A shrob, all parts (but especially the inflorescence) more or
less tomentose, rvavely glabrescent. Leaves® to 12, vavely 15 in. long;
leaflets membranons, 9 to 25, lanceclate or oblong-lanceclate, ravely
ovate, shortly acuminate, the edges obscurely serrate, the base olten
obligue, lower surface softly tomentose; main merves 5 to 10 pairs,
vather prominent beneath : ]L‘Jlj_.',tll. 1*5 to 3-5 in., breadth -8 to 1°5 in,
(lymes terminal, very tomentose, often lax, and 6 to 8 in. in diam., but
sometimes condensed and only 2 in. in dism. Flowers 25 in. in diam,
Calyx deeply 5-lobed, hirsute. Ouwary villous. Berry oblong or
obovoid, pubescent, pitted. Hook. fil. FL Br. Ind. 1, 502; Knrz For
Flora Burmah I, 187 : Wall Cat. 8316,

Penang, Singapore, Perak, but not very common. Distric.—
Britizsh India, Burmah, Philippines. .

This iz closely allied to Af. prbescens, but 15 usually a smaller
ghirib. The chief differenees between the two lie in the greater amount
of pubescence in this, and the smaller size of its flowers.

8. Mgreava, Linn.

Unarmed shrubs or small trees.  Leaves pinnate ; leaflets allernate,
petioled, base oblique or cuneate. Flowers solitary and axillary, or in
terminal corymbs or axillary cymes. Calyx 5-fid or partite. Pelals 5,
Stamens 10, inserted on an elongate dise; filaments

free, imbricate.
Ovary 2- to 5-

subulate, alternately shorter: anthers shortly ovate.
celled. parrowed into the long deciduous style, stigma eapitate; ovules
solitary, or 2 superposed or eollateral in each cell. ~Berry oblong or
ovoid, 1- to 2-celled, 1- to 2-seeded. Test of seed woolly or glabrous;
wotyledons fleshy, plang-convex, similar.  Distrip,—4 species, Qropical

Asiatic.
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1. Mureava gxorics, Linn. A glabrous sheub or small tree: young
branches terete, the bark pale when dvy.  Leaves 4 to 5 in. long, 3-to
B-foliolate ; leaflots thinly corineeous, shining, ovate or ovate-lanecolate,
oceasionally rhomboid, move or less obinsely neuminate, the apex often
notehed, edges entive ; the base cnneate, ofton oblique. Corymbs termi-
nal, few-flowered.  Flowers campaunlate.  Sepals acute.  Potaly ohlong
Innceolate, white, Ovary 2-celled, style slender, stigma eapitate,
Berey ovoid or sub-globose, shining, red when vipe, °5 in, long, 2-seeded.
Hook 61 FL Br. Ind. T, 502 Migq. FL Ind. Bat. I, Pt 2 p. 522; Kurz

For, Flora Bormah I, 190 ; Oliver in Jour. Linn. Soe. V. Suppl. 1T, 28
Rozb. FL Ind. 1T, 374: Blume Bijdr. 1363; Wall. Cat. G368 ; Thwaites
Enum. 45; Wight Ie. t. 96; Brandis For. Flora N. India, 48. I evotica
and brevifolia, Thwailes Enum. 45, M. panienlata, Jack in Mal. Misc,
1, 31 ex Hook. Bot. Mise. II, 79; DC. Prodr. T, 537: W. & A. Prodr.
94; Dalz. ind Gibs. Bomb. Flov. 29. Al sumafrana, Roxb. Tl Ind, 11,
375; Wall. Cat. 6369; Miq. FL Ind. Bat. L e 523, Chaleas paniculata,
Linn. Ch. ssmatrane, Roem. F'_i:.']mim. fasc. I, 49, AL CHleniedd, Thwaites
Enom,. 406; Oliv. in Journ, Linn, Soc, v. Suappl. I, 29,

Andaman Islands. Alalayan Penivsula, Griff. (Kew Distrib, )
No. 520. Disrmie.—British India, Chinn, Austealia. Much cultivated
in gardens on nceount of the fragrance of its flowers,

8. Cravsexs, Burm,
Unarmed shrubs or trees.  Loares imparipinnate, usually deciduons,
leaflets membrmnons.  Flowers small, in terminal or axillary eymes
panicles or lax rocemes. Calyz 4-5-lobed or-partite. Pelals 4-5, frop,
membranons, margine imbricate. Slanens B-10, ivserfed round :u;
elongated dise, the alternate shorter ; filaments usually dilated or arched
and concave below the subulate tip; anthers short, Cleary stipitato,
4=3- (ravely 2-3-) -celled ; style nsually distinet, deciduous ; stigma,
obtuse, entire or 2-5-lobed ; ovales ¥, collateral, or superposed in each
cell. Berry small, ovoid, oblong or globose, 2=5.celled. Seeds ohlong,
testa membranous ; cotyledons equal, plano-convex. Disrnip, Species
about 14; chiefly tropical Asiatie, with a few Afriean and Australing,

1, Cravseya ouoavata, Barm. Fl. Ind.B7. A sheab or small Lrep
young branches pubescent or tomentose, as are the }'nuﬁg leaves and
the inflorescence. Feaves G to 12 in. long: leaflets 15 to 29, membran-
ons, lanceolate to oblong-lanceolate, acuminate, obscurely erenato; the
hase narrowed, very oblique ; the upper surface when adult glabres-
cent or glabrous; length 145 to 34 in., breadih 5 to Lin.; petiolule
P i, Pauicls terminal, pyramidal, its lenglh 4 (o 12 in ; of which the
pedunele forms o third ; branches spreading, aliornate, Floivers +2]
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in. in diam., with globose buds, 4-merons; pedicels longer than thao
Howers, {’I:"I.""" much shorter than the oblong glabrons petals. Ovarvy
ovoid, slightly 4-angled, haivy, stipitate; style stont, about as long as
the ovary. Fruit broadly ovoid, blunt at each end, 1- to 2.seeded.
Hook. fil. FL. Br. Ind. 1., 504: Miq. FL Ind. Bat. T, pt. 2, p, 524
~Kurz For. Floen Bormah I, 188; Blame Bijde 139; DC, Prodr. 1.
843 ; Oliv. in Joorn. Linn, Soc. v, Suppl. ii. 31. Murraya Burmannt,
Spreng. Byst. Veg. ii. 315. Amyris sumatrana and paunctata, Roxhb. F1L,
Ind. 1. 250, 251. Cookia graveolens, W. & A. Prodr. 85; Wall. Cat.
Bala. Cfalleston

In all the provinces except the Andaman and Nicobar islands.

1 graceolens, Room. Synops, fase. 1. 45.
g L] F 13,

Disreip.—British India, Malayan Archipelago, near the baszes of hill
|':|I'|:_’(_":.,
10. Trirrasis, Lour.

A spiny shrub., Leaves alternate, sessile, 3-foliclate ; leaflets obtnse,
crenate, the lateral smaller.  Flowers solitary or in 3-flowered cymes,
axillary, Calye 3-lobed. Pafals 3, free, imbiicate. Stamens 6, inserted
round a fleshy disc; filaments free, subequnal, dilated at the base,
anthers linear. Ovary ovoid, 3-celled, narrowed into o slender deciduous
style ; stigma obinse or capitate and 3-lobed; ovules solitary in each
cell.  Berry small, ovoid, 1-3-celled, 1-3 seeded. Seeds oblong, immersed
in mucilage, tesla corinccons; cotyledons plano-convex, often unequal
or lobed.

1. Trrrmasia Teironiata, DC. Prod. T, 536. A small clabrons spiny
shrub, Leaflels coriaceous with obscore nerves, cremulate, digsimilne;
the terminal one shortly petiolate, ovate, obiuse, retuse, the base
cuncate; the Interal smaller, r-h[ilim;-. IMlowers about *5 in, long, white,
Petals lincar-oblong.  Fruit ovoid, apiculate, glandular-dotted. Honlk.
fil. Fl, Br. Ind. I, 507; Mig. Fl. Ind. Bat. L pt. 2. p. 519; Kwz For.
Flora Burmal, I, 191: Blome Bijdr 132; Oliv. Journ. Linn. Soe. v.
Buppl. ii 26; W. & A. Prodr. 91; Dalz. & Gibs. Bomb. Fl, Suppl. 12
. awrantiols, Lour. Fl. Fl Coch. T, 189; Wall. Cat. 6381. _Limonis
trifoliata, Linn.; Burm, FlL Ind. t. 35, f. 1,; BL Bijdr, 132, L. digcantha,
DC, Prodr. 1. 556,

Nicobar dslands: Kurz. Distrin, British India and varions tro-
pical countries, bot often donbtiully wild. It is possible this may not
really be indigenous in the Nicobars, as these islands have for ages been
frequented by Malayan pirates, who may have inadvertently introdueed it

11. Lovoxas, Hamilt.

Cilabrous, climbing shrobs, nsoally armed with axillavy (often
hooked ) spines.  Leaves 3-foliclate; leaflets COTTACENLSE, fquite entive,
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Flowers in axillary fascicled or panicled racemes. Calyx cupular, eutire
or abseurcly d-G-lobed. Potals 45, free, Ij'||_|:-;|_:|'1|__||_||_n;_|r:g~ thick, imbrieate,
Stamens 8 or 10, inserted avound o capular ammular or elevated dise ;
filamenta mln:ﬂ or not, linear-subulate, free or cuncato : anthers linear or
linear-oblong. Oeary 2—4-colled ; style stout, decidusuns, sticma eapitate ;
ovules 2, syperposed in each cell. Berry large, ellipsoid, with a thick
rind, 2-3-sceded. Seeds largo, ovoid ; lesta membranous, nerved : coty-
ledons equal, oblong, fleshy,—Dustrin.  About 4 species : tropical
Asiatic.
Leaflets oblong-laneealate to oblong-oblan-
ceolate ; filaments glabrous, united into

o tube wo 1 L, seandens,
Leaflets elliptic, more or less obovate;
filaments free, often woolly o 2 L elentheranifiera.

1. - Luvosca scaxpeEys, Ham. in Wall. Cat. 6282, A lavge woody
climber, Legfets oblong-lanceolate to oblong.oblanceclate, aente or
blunt, the base narrowed, nerves very obscuare ; length 4 to 12 in.,
breadth 1 to 2 in., petiolules about 2 in. ; petioles tevete, stou t, 2 to §
in. 1”'1::’.'- F_}'yuu.*.f Jn:‘ul.;l,'-i'lu'.\'m'ed,, short, broad, (15 to 2 1n across), on
short peduncles. Flowers -5 to ‘75 in, long, white, Calye-lobes short,
obtuse. Petals 4, Heshy, recorved., Stamens with glabrous filnments
nnited into a tobe (sometimes for three-quarters of their length).
Ocary 3- to d-celled. Berry of the size of a large olive, yellowish,
obscarely 3-lobed, the pericarp smooth. Hook. fil. FL lr. Ind. I, 209 ;
Kurz For. Flora Burmah T, 191; Wight IIL i. 108; Oliv. in Journ,
Linn. Soe, v. Suppl. ii. 43; Bot. Mag. t. 4522, Pierre For. Flora Coch,
Chine, t. 288, Limonia scandens, Roxb, FL. Ind, ii. 380,

Malacea : Maingay (Kew Distrib.) No. 285, Disrrin. British India,

2. Luvescs BELECTHERASTHERA, Dalz in Hook, Kew Journ. Bot, IT.
258. A woody elimber like the last, the spines nsually hooked ; leaflots
elliptic and usually more or less obovate, shortly and abraptly acumi-
nate; main nerves 8§ to 12 pairs, slightly promioent. Cliynies axillary,
many- or few-flowered. Filaments [ree, often woolly in the upper part,
Fruit as in the lnst. Hook. fil. F1. Br. Ind. T. 511; Oliv.in Joummn, Linn.
Soe V. Sll]l|11- ii. 44 ; Dale, & Gibs. Bomb, Flor. 80, [ fevayana, Lindl,
m Wall. Cat. 6383. L. seandens and ale wtheranuthera, Tlm*nile,q,, Enum.
47, 48, 406, Triphasin sarmentose, Blume Bijd. 132; Miq. FI. Ind. But.
L.pk 2, p.520.

Perak: common, Pahang. Penang.—Disrrip, Malayan Archi-
pelagn, W. Peninsula of British India, Ceylon,

This plant differs from L. scandens (to which it is closely alliad) in
having more ohovate leaves, with moch more distinet nervation, and
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free filaments which ave often woolly. 1t appears to be pretty widely
distributed in Java, and is I think without doubt Blume's Triphasia

sarmenlos,
12, Parasioxys, Wight.

/r'--- *Erect or climbing shrubs, unarmed, or with axillavy spines.  Leaves
I-foliolate, the joint often obzcure, quite entire, subeorincecus, persistent.
Flowers rather large, axillavy, solitary or fascicled. Calyx copular ov
small, and 4-3-lobed, Pefals 45, free, imbrieate or ravely induplicate-
valvate. Stamens 5-10, inzeried round a columnar dise; filaments free,
linear, equal or snbequal, anther linear-oblong., Cvary 3-.: celled ; style
elongate, deciduons; ovales in each cell solitary, or 2 obliquely super-
posed. Berry ovoid or subglobose, often contracted at the base, 1-5-
seeded, rind thick, Seeds large, oblong, much compressed, festa mem-

l:rrnnmm cotyledons fleshy, equal. -—DI::[‘PTB—SPEmES G ; tropical Indian,

Spumg short, snhmr_-,- axillary, curved, pubes-

cent ; flowers *7 in. long, on slender pedicels [ 1 P. armala. VAR,

longer than themselves il cendiaranic.

Spines long, in pairs, stipular, steaight, glabrous ;
Howers "35 in. loog, on short pedicels o 2 P. longispina.

PAraMIGNTA ARMATA, Oliver in Journ. Linn. Soe. V. Suoppl.
1T, -153 VAR, AxDaMANICA, King, A scandent shrub; young branches
glender, puberulous, speedily becoming glabrons. Leaflels elliptic or
elliptic-oblong, sub-acute or acute, the base rounded; glabrous except
(when young) the upper surface of the midrib near the base; the
reticnlations 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 55 in., breadth 1'5 to 275 in. ; petiolo
i -5 in., pubescent when young especially on the upper su.rhcn‘ Spings
' short, solitary in the axils below the pedicels, slightly curved, pube-
geont,  Flowers nxillary, in pairs, on slender sparsely pubescent pedicels
longer than themselves; pedicels 125 to 1'5 in. long, bracteclate at
the base. Calyz short, deeply divided into 5 broadly obtnse, spreading
lobes. Petals about five times as long as the calyx, linear-oblong, obtuse,

glabrous, "6 in. long. Stamens 10, free, almost as long as the petals :
the filaments rather thick and woolly below, slender and glabrons
| towards the apex; anthers narrowly oblong. Disc short, cylindric;
= not broader than the ovary. Ovary ovoid; style elongate, crowned by
the discoid stigma, all glabrous. Fruit globular or torbinate, smooth,

+5 o 65 in. in diam.

Andaman Islands : common.
This differs from the typical P. armate, Oliver, as it occurs in

5
|
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Western Peninsular Indin and in Ceylon, mainly in the size of ils
leaves, and in its flowers being less numerons in their axils. 1In its
Howers it agrecs well with the typieal form. Tt also resembles P,
anonaphylla, W. and A, ; but the filaments of the stamens of that species
are glabrous or nearly so, and taper enddenly to a shork point, while the
filaments af this arve thick and woolly in the lower three-fouribsytheo
upper fonrth being filiform and glabrons. The ovary of this is glabrons,
~of that pubescent; moreover the flowers of this ave on long filiform
pedicels which arise by pairs from the axils; while in P, monophylle
the pedicels are short, and are nnited above the point of ovigin from
the axil. The enlyx of P. wonophylla is besides longer, but muoch less
deeply lobed ; it iz also pnbescent or tomentose, while the ealyx of this
is glabrons. The disc in this plant is nothing more than s short
gynophore,

2. Panamcura poxcisriva, Hook, fil. F1, Br. Ind, I, 511. A small
ririd glabrous tree; branches rather stont, armed with stout straight
spines 75 to 15 in, long, and rising from each side of the insertion of the
petioless Leaves elliptic-oblong to elliptic, acute or obiuse, the base
ronnded, nerves indistinet, length 2:5 to 45 in., breadth 1°1 to 1'75 in.,
petiole ‘2 in. Flowers 35 in. in diam., axillary, sclitny or 2 or 3
together, pedicels short. Calyz 5-toothed. Petals oblong, obtuse,
Stamens 10, equal, glabrous; anthers narrow, as long as the filaments,
apiculate. Ovary glabrons, standing on the disc (gynophore): siyle
stout; eylindric; ovnles in pairs. Fruit ovoid, much apieunlate, 1'25 to
1'75 in. long, glabrons, 3 or 4-celled; the periearp coriaceons. Seeds
compressed, beaked. Atalantia longispina, Kura Jouwrn. As. Soe, Bengal,
for 1872, pt. 2, p. 205, Paramignye angulate, Kurvz For. Flova Boemah,
I, 194. Gonocitrus angulatus, Korz in Heeb, Cale. Qilrus angrelala, Willd, ?
Limonia angulata, W. & A, Prodr, 91; Miq. FL Ind. Bat. I, pt. 2. p. 521.
Malacea: Maingay (Eew Distrib.) L e 285 Perak: Scortechini
Distrip.—Burmah.

13. Atavaxmia, Corven.

Unarmed or spinons shrubs or trees. Leaves alternnte, 1-foliolate,
corinccons, persistent, quite entire or ecrepulate; stiponle-like seales
often present at the base of the petioles and spines, which belong o
nnde¥eloped leaf-buds. Flowers axillarvy, rarcly terminal, fascicled or
or in short racemed corymbs, or panicles, rarely solitary. Calyr 3-3-

lobed or, partite-rarely irregnlarly split.  Pefals 3.5, free or adnate

to the stamens and nnited with them inio a tube, imbricate. Stamensz
6-8, rarely 15-20, inserted round an annular or cupular dise, filaments
free or irregularly connate, subequal or the alternate shorter 5 anthers
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shaort, ovate-oblong, ov base cordate. Ovary 2- or 4., rarely 3- or 5- celled
style deciduous, sligma capitate; ovules solitary or 2 collateral in ench
cell.  Herry large, sub-globose, 1-5-celled, 1-5-seeded, vind thick. Sesls
oblong; cotyledons fleshy, plano-convex.—IisTrRip.—Speeies about 10,
chiefly tropical Asiatie. !
- Armed; leaves 1:25 to 25 in. long wi 1. A mopophylla.
Unarmed ; leaves 4 to 6 in. long ... wo 2.4, Roxburghiana,
1. AraraxTia Mo¥orAvLLA, Corren Ann. du Mus, VI, 383. A large
shrub or small tree: the young branches sometimes pubescent at the
very tip, nsually more or less avmed with short, solitary, straight, axillary
spines. Leaves lanceolate, oblong-ovate, ovate or elliptic; the apex
obtuse, often notched, the edges entire, the base slightly euneate ; boih
surfaces glabrous, the nerves and reticulations rather distinet when
dry; length 1:25 to 25 in., breadth 6 to 12 in.; peticle 2 to -8 in.
puberulous. Flawers +35 to 5 in. in diam., in lax axillary racemes or
cymes, the pedicels puberulons, slender, longer than the flowers; buds
gub-globose or cbovate. Calye irvegularly lobed, glabrous, the edges
geavions. Pefals oblong, obtuse, ‘3 fo 4 in. long. Stamens 8 or fewer ;
the filaments broad and united into a tube, their npices free and fili-

* forin, the anthers ovate, Ovary sessile, on a small annular dise. Berries

ovoid at first, globose when ripe, "6 fo '8 in. in diam. Hook. fil. FL
Br, Ind. I7511: Miq. FI. Ind. Bat. T, Pt. 2, p. 519; Kurz For. Flora
Burmah T, 195: DC. Prod. I, 535; W. and A. Prode. 91 ; Wight LI T,
108; Wall. Cat, 6353; Oliv. in Journ. Linn. Soe. v. Suppl. II, 24:
Dalz. and Gibs, Bomb, Flor, 28. 4. foribunda, Wight, Te. t. 1611, A,
platisiigma, Wight I, I, 108, Eimenic monophylla, Linn.; Roxb Cor.
PL I, t. B2; Fl. Ind. II, 878. fTwrres virens, Hellen, in Act. Holm.
1788, t, 10, £ I, (not of Linn.). Drichilie spinosa, Willd.; DO, Prodr.
I, 623. Rheede Hort. AMal. IV, t. 12; Burm. Fl, Zeyl. t. G5, £ 1.

Penang, Kedal, Andaman and Nicobar Islands.  Disrris.—British
Indin, in Sylhet, and in the Peninzala, Ceylon.

The plant named A. masrophylle by Kurz (For, F1L, Burmah I, 195),
of which there are excellent specimens in the Calentta Herbarium, seems
to be only a luxuriant form of this. I can find no characters in which
it differs, except size.

2, Arnaxtia Roxouramiaxs, Hook. fil. (nob of Oliver), FL Br. Ind.
I, 513. A glabrous shrub or small tree: young branches slender, spine-
less. Leaves thinly coriaceous, elliptic or elliptic-oblong, tapering to
pach end, the apex sub-nente or shortly acaminate ; the base cuneate,
rarely rounded; main nerves 10 to L4 pairs, spreading, slightly promi-

« nent underneath when dry; length 4 to 6 in, breadth 175 to 225 in,,

petiole ‘3 in. Racemes short, few-flowered, axillary, IFlowers nearly ‘5
J. 11 28
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in, in dinm., buds globose. Calys with 4 obtuse lobes. Pefals <,
obovate, Sfemens 8; the anthers oblong-ovoid; filuments free, short,
subulate. Ovary ovoid, sessile, Eu_ltcil .Bfrr_; globose when ripe,
glabrous, 6 to ‘8 in, in dinm. Hook.

« Br, Tnd. 1, 513. Sclere-
stylis Hoxburghii, Wight, Ie. t. 72 ..‘I.:-.-ey.-'u' ai .-uphcr_.rc—{ea, Roxb. Fl. Ind,
L1, 244,

F

Perak : common. Penang, Malacea ; Griffich { Kew Distrib. ) No. 537.

There ave in the Caleatta Herbarinm a large number of fruiting
S[]E'(.ll!ll?ll.'i. of thiz from Perak; but not a single one in flower. These
specimens agree so entively with Roxburgh's figure of Amyiis simpliei-
Jolia in the Calestta Herbarium (of which Wight's le. 72 isa copy)
and with Cuiflith's Malacea specimen (No 537), that I have no hesitation
in veferring them to the samespecies. The description of the Howers
given above is copied from Sir Joseph Hooker's FL. Br. Ind. I, 513.

Orper XX1V., SIMARUBEE,

Trees or shrubs, usually with bitter bavk, Leaves alternate, often
lnrge, pinuate or rarely simple; stipules 0 or deciduons. Iuflorescence
axillary, racemose, paniculate or cymose, ravely spicate,
diclinons, regular, and generally small,

bricate. Petals 3-5, very rarvely 0, hiypogynous, valvate or imbricate.
Dise s

annular or elongate, simple or lobed, ravely 0. Stamens ns many
or twice as many as the petals, ravely indefinite, inserted at the base of
the dise; filaments free, often with n scale at the base; anthers oblong,
uzually introrse, 2-celled, dehiscing longitudinally. Ovary fres, 1-6-
celled, nsually deeply lobed, less oftenaentive ; styles 2-5, fres, or more or
less united, stigmas enpitate ; ovules nsnally solitary in each cell, ravely
more numerous, raphé ventral, micropyle superior, Fruit dropaceous,
eapsalar, or occasionally samaroid, usnally of 2-6 distinet car pels, Seeds
usunlly solitary, erect or pendulons, albuminous; embryo straight or
curved, radiele superior.—Distrie. Tropical and subtropical vegions of
both hemispheres ; genera 80 ; species about 130.
Ovary deeply 4- or 5- lobed; froit separat-
ing into cocei; lenves pinnate,
Stamens 8 to 10, llaments with dilated
cilinte bases
Etnmens 4,
Dise entire: flowers in branching
panicles; leaves glabrous w
Dise 4-lohed ; flowers iu small cymes,

collected in long narrow panicles ;
lenves pubeseent

Flowers nsually

v L. Harrisoniz.

[ 5]

. Pierasma.

w8 Bruced,

Calye 3-5-lobed, valvate or im-
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Stamens 5; dise 5-lobed; flowers in long
much-branched panicles; leaves glab-

rons 45 g ¥ f'.-'!!"ya?:nm.
Ovary not lobed ; fruit not separating into
cocei ; leaves simple e e 8. Trvingia.

1. HARRISONIA, Brown. ;

Glabrous spiny shrubs. Leaves unequally pinnate or 1-foliolate,
Flowers hermaphrodite, in bracteate eymes. Culyx small, 4-5-fid. Petals
4-5, longer than calyx. Disc hemispherical. Stamens 8-10, dilated at
the bagse. Ovary globose or 4-5-lobed, 4-5-celled; styles connate or
distinct at the-base ; ovales solitavy, pendulous.  Fruit a small globose
berry. Seed no]:tar_f,', sparingly albuminous.—Ihstrip. Tropics of
0ld World and of Australin. Species 3-4.

1. Haerisoxia Browsi, A. Juss. in Mem, Mus. Par, XIT, 517, 540, t.
28. A shrub; young branches slender, glabrous, lenticellate, often armed
with sharp conical prickles usually in pairs. Leaflels 3, ovate fo
rhomboid, acnminate, coarsely serrate; the terminal one the largest,
_ petiolulate, and much narrowed at the base; the two lateral sessile and
slightly narrowed ; length from 6 to lin. Flowers | to 3, when ex-
panded *3 in. long, tetramerous, from small axillary tubereles on slender
pedicels from 5 to 75 in. long, bunds globose. Petalz Innceolnte,
reflexed.  Sfamens 8, erect, as long as the petals; filaments with dilated
concave hairy bases, anthers ovate. Ovary deeply 4-lobed, 4-celled,
glabrons. Fruit pisiform, depressed, 3-2- or even l-celled by abortion,
each cell one-seeded ; pericarp coriaceons, glabrous, Planch, in Hook.
Lond. Journ. Bot. V. 569; Benth. Fl. Austeal. I, 376,

5. Andaman : Eurz, Kiug's colleetors, Distrip.— Timor., N. Austra-
lia. Philippines.

2, Piopasaa, Blume.

Trees or shrubs with bitler properties. Tearves unequally pinnate
Flowers small, declinous or polygamous, in axillary panicles.  Culye
very small, 4-5 toothed. Pefals 4-5, valvate, very often increasing after
flowering. Dise thick, entire. Stamens 4-5, not scaly, hairy. Ocary
3-i-partite, free; style distinct at the base and apex, but nnited in the
middle, stigmas simple; ovules ecrect, solitary. Fruif of 1-3 fleshy or
coriaceous drupes. Seed erect, albuminous.—Distrin, India, Malay
Archipelago, China, Japan, West Indies, Brazil. Species abant 4.

1. Prcrasuy savaxica, Blome, Bijdr, 248, A tree 30 to 60 feet high
young branches glabrous, dark- colonrved, vather slender.  Leafuls 3 1o 7,
membranous, elliptic-oblong, elliptic-lanceslate or elliptic, more or less
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acuminate or candate-ncuminnte, the edges entire ov (especially in old
leaves) thickened and minutely nndulate, the base narvowed or rounded ;
both surfaces glabrous; main nerves 4 to 6 pairs, ascending, cnrved,
rather prominent and pale beneath in adult leaves. Pawicles axillary,
on long pedancles, branching, Flowers numerous, crowded at the

extremiticg of the branchlets, 4mevons, *15 to 25 in. in diam. Sejlrzr?‘—\‘_\
broadly ovate, spreading, pubescent, minute.

Pelals much larger than -
the sepals, ovate, conenve, nerved, puberulons. Sfamens 4; the ilaments -
pubescent in the male, villons in the female flower, Ovary deeply
d-lobed, pubernlous; the disc entive, woolly. Style single; stigmas 4, !
reflexed,  Feuit of 1 to 3 sub-globulav corinceous drupes seated on the :
enlavged dise, and snerounded by the enlarged corinceous curved petals. . ‘
Benn. Plantae Javan, Ravior, 197. t. 41; Planch. in Hook. Lond. Journ, i}
bot. V, 573 ; Haook. fil. F1. Br, Ind. I, 520; Ruwrz for Flor. Burma, I.

201, P. nepalensis, Benn, in Wall. Cat. sub No. 8506. (Lith. Cat. p. 287) ;

Pl. Jay. Rar. 201; Planch.in Hock. Journ. Bot. ¥, 573. P. andamanica,

Kurz Andam. Rep. App, 1V; Hook. fil. Fl. Br. Ind. I, 520; Brucean?

Wall. Cat. 7499, B. dubin, Stend. Nomenecl. Wall. Cat. fri{.fc.l’e;l'i-}lz'm:fm,

No, B037T. -
Malacea, Perak, Andamans. Distrip.—Malayan Archipelago, sub. -

Himalayan tracts, Assam, Khasia Hills and Burmah, in British India.

i
I can find nothing to dislingnish P, nepalensis Benn. and P. andama- II
nica, Kurz from P. javanice, Blume. In fact Kurz himself reduced his

species P. andamanica to P. javanice ; and in hizs Iatest hook (The Flora
of British Burmah), lic does not give the name P. andumanica, which
was in fact originally published in a hastily prepaved oflicial report.
And, as for P. nepalensis, Benn—its author declares in his original
description of it, that it differs from P. javanies, B, only by having
sometimes as many as seven leaflets, and in their being more acuminate
than is usual in specimens from Java.

3. Brooes, Mill.

Bitter trees or shrubs, Leaves large, unequally pinnnte. Flowers "
in minute, numerous, very small eymes, eollecied into long narrow axil-
lary panicles. Calyr minnte, d-partite, imbricate. Pefals 4, minute,
linear, imbricate. Disc 4-lobed. Stamens 4, inserted beneath the dise,
filaments naked. Ovary 4.lobed, or consisting of 4 entively free car-
pels.  Drupes 4, entively free, ovoid, somewhat fleshy. Seed solitary, 2y
exalbnminous.—Distem.  Tropics of Old World and of Australia. Spe-
cies 6.

1. Broces spMATRANA, Roxb, Fl. Ind. I, 449. A shrub 4 to 6 O e
high; young branches rather stont, tawny-pubeseent. Leafleis about 2
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9, membranous, Inncenlate, acuminate, very convsely dentate-serrate; the
base oblique, acnte, or obtuse ; both surfuces, but espeeinlly the lower,
softly vellowish-pubescent, 1°5 to 35 in. long (the whole leaf from 10 to
14 in, long), petiolule *15 to “25in. long. Panicles oflen as long as the
— lenves, very narrow. Flowers minute, purple, in short distant eymules ;
the sopals smaller than the petals, both pubescent, Slamess about as
long as the petals, the filaments short. Drupes black when ripe, oval,
glabrons, *15 to 2 in. long. DC. Prod. I1, 88; Wall Cat. 5482 : Blume
Bijdr., 1167 ; Planch. in Hook. Lond. Journ. Bot. v., 575 ; Hook, fil. Fl,
Br. Ind. I, 523;: Kurz For. Flora, Burma, I, 202,
In all the provinces except the Andaman and Nicobar Islands—
Disreie,  Malayan Archipelago, British India.

4, Eorycous, Jack.

Shrobs or small trees, with bitter bark. Leaves very large, un.
equally pinnate, with entire glabrous leaflets. Flowers polygamous, in
much-branched sub-terminal glandular-bairy panicles. Calyaz minute,
5-toothed, valvate. Pefals 5, indaplicate-valvate. Disc consisting of &

a glands alternating with the stamens. Stamens in male and hermaphro-
. dite flowers 5, smaller in the latter ; flaments attached to the hase of
the petals. Ovary O-pariite, free; styles 5, connate, stigmas distinet.
Drupes 3-5, stipitafe. Seed solitary, penduolons, exalbnminons,—DisTrIb,
| Malaya, Philippines, Species 2.
Branches 1 in. thick, rosty-pubesecent; petals
25 in, long, thick, pu bescent on both surfaces 1. K. Fﬁug]}‘a.‘ffﬂ.
Branches 25 in. thick, glabrous, pale; petals
| ‘25 in, long, thin, glabrous inside ve 2. B apiculafa.
' 1. Evrvcour roxciroili, Jack Roxb. Fl. Ind. ed. Carey, II, 307.
A shrob or small tree; yonng branches about 1 in. in dinm,; denscly
rusty-tomentose, with large cieatrices. Leaves 18 to 24 in. long; the
leaflets mumerons, coriaceons, oblong-lanceolate, acute, entive ; the base
obligue, cuneate ; both surfaces glabrons, the upper shining; length

. 3 to 4 in., breadth *¥5 to 1 in. Panicles nsnally shovter than the leaves,
2 much-branched, many-flowered, clothed (especially in the younger paris)
I with rofous glandalar hairs.  Calye much shorter than the corolla, the
.' segments ovate, spreading.  Petals thick, erect, ovate-lanceolate, purple,

pubescent, slightly glandular in the upper half ontside, ‘25 in. long.
Stamens longer than the ealyx, alternating with & rather large hilobed
cilinte glands which are large ic the male and small in the hermaphro-
dite. Fruit of 1 to 5, stipitate, narrowly ovoeid, apiculate, ridged drupes,
- — 5 in. long and *25 in. diam. ; the pericarp coriaceous, purple, glabrous,
, D, Prodre, ii. 86:; Wall, Cat. 8522; Planch. in Hook. Loud. Journ,
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Bot. v. 584, E. merguensis, Planeh. 1. e.; B favoyana, Wall. Cat., 8523 1
Hook. A1, FL. Br, Ind. 1, 521 ; Kurz For Flora Bormah. T, 202,

In all the provinees except the Andaman nnd Nicobar islands.
Distrib—Malayan Archipelago, Philippines, Burmah.

2, Eurvcoma arcviatTa, A, W, Bennett in Hook. fil. ), Be, Ind.
I, 522. Ashrub or small tree; young branches abont 25 in. thick,
uearly glabreous, rather pale. Leaves 12 to 15 in. long; the leaflats
nomerous, sub-corinceons, obloug-lanecolate, shortly and rather abruptly
acuminate; the base ncate, very slightly oblique ; both surfaces glabrous,
dull; length 2:5 to 5-51in., breadth 1 to 1-7 in. Panicles shorter than the
leaves; the lateral branches short, slender, few-flowered, clothed, espe-
cinlly towards the extremities, with short, black glandular hairs. Calye
much shorter than the corolla, the gegments sab-ervect, ovate, acuto.
Petals thin, erect, linear, glabrous inside, glandular ountside, “35 in. long.
Stawmens about as long as the sepals, alternating with very minute
entire glands. Fruit as in E. longifolia.

Penang: Perak, not so common as the last,

This species comes very nenr B, longifolia, Jack., the ehief distinction

being in the flowers. The branches ave also very mmch thinner than =
those of I. longifolin, and they are glabrous; the panicles have shorter H

and fewer-flowered brauches.

5. IRVINGIA, Hook. f.

Glabrons insipid trees. Leaves simple, coriaceous, entire, with
deciduons stipules. Flowers hermaplirodile, in axillary panicles, ebrae-
teate. COolyxr small, 4=5-partite, imbricate. Pefals 4-5, imbrieate.
Dise very large, cushion-shaped. Stamens 10, inserted benenth the
dise, filaments long, slender. Ovary conical, compressed, 2-celled,
entire; style simple, terminal; ovales solitary. Fruit drnpaceons, largo,
with 1 pendulous exalbuminousseed. Four species—3 Tropical Afriean,
and 1 Malayan.

L. Imvisera smaravasa, Oliver ex Hook. fil. FI Br. Tnd. I, 522,
Young branches glnbrous, strinte,  Legves corinceons, glabrous, elliptie,
acote, entive, the base rounded ; main nerves 14 to 16 pairs, apreading,
eurved, inconspicuons : lengih 35 to 55 in., breadth 175 to 24 in.,
petiole *6 to 7 in.  Panicles axillary, little-branehed, shorter than the
leaves. Flowers small, hermaphrodite. Calyz-lobes ovate, obtuse. Pefals
twice as long as the calyx and equal to the stamens, refloxed after g
flowering. Disc large, bearing the conical ovary in the middle of it.
Fruit a glabrous compressed drupe, 2 in. long and nearly 15 in, in

diam, el
Malacea ; Maingay (Kew Distrib.) No. 468, i
.
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Orper XXV. OCHNACEZ.

Glabrous trees or shrabs,  Leaves alternate, simple, (very jrarely
pinnate) coviaceous ; stipules 2. Tuflorescence panicled or oceasionally
umbellate (ravely fowers solitary), bracteate. Flowers hermaphrodite,
conspicnons, Sepals 4-5, free, imbricate, persistent. Petals 5, rarely

or 10, free, hypogynous, imbricate, longer than the sepals, .deciduouns.
ﬂﬁ-c enlarged after Howering, ocensionally 0. Sfamens 4, 5, B, 10, or
indefinite, inserted on the dise, filnments persistent; anthers basifixed,
sometimes deeiduons, dehiscing longitndinally, or often opening by
terminal pores. Ovary short, 2-celled, or elongate and 1-10-celled ;
placenta axile or parietal ; style simple, subulate, acute, ravely divided
at the extremity, stigmas simple, terminal; ovules 1-2 in cach cell, or
indefinite, ascending or ravely pendulous, raphe ventral, micropyle
superior. Fradt indehiscent, drupaceous or baceate, eompound; each
drupe or pyrene 14 seeded ; or capsular and 1-5-celled with septicidal
dehiscence. Sesds solitary, few or numerons; albumen feshy or(;
embryo straight or rarvely .curved, radicle snperior or inferior.—DisTRIb.
Tropieal regions of both hemispheres, but chicfly American. Species
S about 160, 3 : :
- Triee 1. Ocusex. Ovary 2-10-celled ; ovules solitary in each eell.
' Seeds exalbnminons.

Stamens w ; Howers paniculate ... we 1. Oghina.

Stameuns 10; Howers paniculate or nmbellate 2. Gomphia,

Sepals, petals, and stamens ¢ ., we B Tetranerista.

Trize 2, Ecraesmipes. Ovary imperfectly 5-celled ; ovoles 2 in
each cell.  Seeds albuminons,

Biamens 5; with alternate staminodes wer . Futhemis.

1. Ocnxa, Linn,

Glabrous trees or shrubs. Leaves alternate, simple, serrate, rarely
entire, 2-stipulate. Flowers lavrge, yellow, in bracteate panicles or
umbels. Sepals 3, colonved, persistent. Pelals 5-10, decidnons. Dise
thick, lobed. Sfamens oo, shorter than the petals, filaments short or
clongated ; anthers opening longitudinally, decidoous. Ovary deeply
2_10-lobed, lobes l-celled ; styles entirely connate or distinet at the
apex; ovules solitary in each cell, axile. Fruit 3-10 drupes, seated on
the broad dise. Seed erect, albuminous,—Distrin, Tropical Asia and

o Africa. Species about 28,

1. Ocuxa Warnicuir, Planch. in Hook. Lond. Journ. Bot. V, 650,

A small tree, with elliptic or elliptie-oblong, sab-crenate, sub-serrata
3 pr entive, scute leaves, with cuneate or sub-rounded bases ; the main
perves sab-horizoutal, faint; length 3 to 55 in.; breadth 15 to 25 in, ;

N v
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petiole 15 to 2 in. Stipules very minunte. Flowers 1°5 in. in diam.,
in short Iateral panicles, the pediccls 1 in. or more in length, Sepals
ovate or lanceolate, usually veflexed in fruit, Petals Invgor than the
sepals. Anfhers linear, deciduous, shorter than the filiform persistent
filaments. Siyles longer than the stamens, cuneate to the npex, or tha
apices frep and spreading.  Drupes ovoid, about 5 in. long. Hook—m
¥l Br, Ind. {excl. sym. () stipulacea, Colebr, MSS.). 0. nitida, Wall.
Cat. 2804 (uot of Thunbg.); Planch. in Hook., Journ. Bot. V, 653;
Eurz For. Fl. Burm. I, 205, 0. sguarrosa, Kurz Andaman Report
IV (not of Linn.). 0. andamantea, Korz Andam. Rop, Ed. II, 83;
Journ, As, Soc. Bengal, for 1872, pt. 2, 295; For. Flora Burm. I, 205.
0, obtusata, DO. Wall. Cat, 2805, B.

Andaman Islands.—Ihstris., Burmah,

Kurz distinguished his species 0. andamanica by the styles being
free and spreading at their apices, while the fruiting sepals are reflexed.
But 1 do not find that these two characters are at all constantly asso-
ciated. In other respects, Kurz's characters of 0. Wallichii, and 0.
andamanica arve identical. 0. stipulacea, Colebr., reduced to this by ’.
Mr. A. W. Benuett, in Fl. Br. Ind., appears to me to be distinet.

2. Gowpenra, Schreb,

Glabrous trees or shrubs. Leaves alternate, shining, Z-stipulate.
Flowers yellow, in axillary or terminal racemes or umbels. Sepals 5,
colonred, persistent. Pefals 5, imbricate. Dise thick, lobed. Stamens
10, inserted at the base of the disc, ilaments very short, anthers open-
ing by terminal pores. Ovary deeply 5-6-lobed, lobes 1-celled ; stylos
conunate, stigma simple ; ovules solitary in each cell, crect. Lvitpes 5 or
fewer, seated on n broad dise, 1-seeded. Seed erect, exnlbuminons,—
Ihstei.  Chiefly tropical South American: a fow in Asia and Africa.
Species about 80,

Flowers in diffuse panicles v Vo G sumatran,

Flowers in corymbs ... w3 G, Hooker,

1. Goupaia stamarraxa, Jack in Mal. Mise, No. 5, p. 29 ; Hook,

Bot. Mise. 1L, 77. A tree 22 to 40 feet high; young branches

slender, pale. Teaves corinceous, narrowly e!liptiu.gmgng_ tapering to

each end, the edges serrulate or sub-entive : main norves numerons,
sub-horizontal, very faint, as are the reticnlations; intramarginal nerves

from base to apex, two or three, rather distinet when dry; length 35 2
to 7 in., breadth 1-15 to 225 in., petiole *15in. Panicles termioal,

longer than the leaves,‘branching. Flowers nomerous, *35 in. in dinm.

‘Sepals narrowly ovate, veined. Pefals larger than the sepals, broad, ——"
rotuse and inflexed at the apex. Anthers linear, much longer than =

“ul
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nments. Ovaries 5 ; styles longer tham the stamens, qmile
Ripe earpels obovate or remiform, shining. Hook. fil. I"l. Br.
523 : Kurz For. Flora Boem. I, 206 Mig. I'L Ind. Bat. T, pt. 2,

Wall. Cat. 2803. &L sumalrensis, Planeh, in Hook. Ic. PL & 712,
Hoole, Lond, Journ, Bot. VI. 2. Ochana crocen, Griff. Nob, IV, 463,
* wnleherrima, Wall, Cat. 2518,

i p
In all the provinces except the Nicobar and Andaman Islands:

common.—IsTRin.  Borneo, Sumatra,
- near indeed to G. angustifolia, Valhl. ; the only differ-

This is ver)
ences that I can find between the two being that in this the petals ar

larver, with more reflexed edges, and the panicles are lavger and more
- 1 B

L]

diffuse,
2 Gourmia Hooker:, Planch. in Heook. Lond. Journ. Bot, V1, 3.
A tree; young branches davk-colonred. Leaves coviaceous, ovate-oblong

to oblong-lanceolate, the Dbase marrowed; wmain nerves faint, mnch

aco

curved upwards, no econtinuons intramarginal nerve; upper so
ghining, the lower doll; lengzth 2-5 to 6 in., breadth 1 lo 2in., petiole

led,

15 to -35in.  Floteers 35 in. in diam., in lateral or terminal, cro

minutely bracteolate nmbels; the pedicels slender, *5 to 7 . long,
e Sepals lanceolate.  Petals very deciduous, about as long as the sepals,

ohlong, obtuse, not narrowed ab the base. dAuthers deciduons, elongnte,

about aslong as the slender persistent filaments. Ovaries 55 styles

much longer than the stamens, quite connate. Ripe carpels sub-globular

or obhovoid, smooth, 2 in. dinm. Hook. fil. FL Br. Ind. I, 525.

In all the provinces except the Nicobar and Andaman Islands.

In the fowers of different individuaals, the disc varies in thickness,

being in some as thick as the ovaries are long, while in others it is

gomparatively shallow.
Var. corymbosa ; flowers in corymbs, which are sometimes com-
l‘lr:_HJmi'. the lengthened rachis of the inflorescence rongh from the

transverse cicatvices of the fallen bracts ; shrubby,

3. TEernAMERISTA, Mig.

pard in

Shrubs or trees. Leaves very large, corinceons, enlire, I
axillary racemes with large foliaceous beacts, Sepals 4, imbricate,
Petals 4, persistent, Slaniens 4, the filaments with dilated

persistent.
Ovary 4-angled, 4-celled,

bases, the anthers with sutural dehiseence.
the style entive. Fruit baceate, globose ; the pericarp leathery.—DistrIn.
Malaya. Species 1 or 2,

1, TermaMerisTA aripra, Mig, FL Ind. Babt Suppl, 534 A
glabrous tree 50 to 50 feet high; young branches stout, with shining,
Lzaves narrowly obovate or oblaneenlate, sul-sessile,

ther pale Lark,
S, 01, 30




]?'-'1i".'l‘ under ‘1 in. Flawers 1 in. 1o diam., in |--||:'__-'.]'u._-r_|||:|r\-|";];||.': axil

nmbellate v

remes ; pedicels abont 5 in. long, ench with a sepal-l

bract near,the flower. Sepals covinceons, oblone, obtuse, Petals line

shovter than the reflexed flaments. Cheary ovaid, obscarely

single, stigmn minute. Ilipe fruft ovoid-globose, 125
sub-glabrous, the calyx and corolla persistent; the
pericarp thick, fleshy. DBennett in Hook. fil. Fl. Br. Ind. I, 525
Ancistrocladus ? sagitfatus, Wall, Cat. 1055

Singapore; Wallich. Perak: Wuay, Scortechini, King's collector.
srrie. Sumatiea.

4. Eormems, Jack,

Glabrons shrobs. Leaves alternate, simple, ghining, corinceons, serrm-
late, with ciliate deciduous stipules.  Flowers vose or white, in terminal
or J‘-::f-r1[1:m:'~'c_-d racemes or panicles, bracteate.

Sepals 5, imbricate, i
nersistent or deciduons.  Pelals 5, longer than sepals, imbricate. Dise
P t) I

small, comical. Stawens 5, inserted ab

the base of the dise, with
alternate staminodes, anthers opening by terminal pores.  Ovary semi-
d-celled, elongnte, viscid ; style 1, stigma entire; ovnles 1-2 in each
cell, pendalous, Fruit o berry of 5 pyrenes, each 1-2-seeded.  Seeds
pendulous with a fleshy albomen—Disrrin. Speeies 4 ; all Malayan.
Leaves spinnlose-serrate ; froit white o L. . leusocarpa.
Leaves nearly entive ; fruit red 2 R

AmROr,

l. Evrmewmts rrvcocares, Jack in Mal. Mise. No. V., p. 16, A
ghrob 2 to 5 feet high: young branches rather stont, pale, rlabrouns,
lenticellate. Leaves oblong-lanceolate, tapering to each end, the edga
thickened inside the numerons spinulose serrations: main nerves vory
nomerous, curved at first, then snb-horizontal, indistinct ; length 35 to 8
in., breadth 1-2 fo 2 in.; petiole *5 to 15 in., winged, Floweers G or <7
in. in dinm, shortly pedicelled, generally in pairs; bracts ovate, acute.
Sepals ovate, obtuse, ciliate, the two inner rather smaller. Paiale longer
than the sepals, oblong-ovate, obinse, vefloxed, Anihers erect, connivent,
subsessile, oblong, acuminate at the apex, si:.']v filiform : stirma smnll,
gimple. Berry snow-white, sub-globnlar, -2 to 35 in, in diam., obscurely
angled, mesoearp Spongy. Roxb. FL Ind. (ed. Carey), IL, 303; Planchon
in Hook. Ie. Plant. t. 711. Benneit in Hook. fil. ¥1, Br. Ind. 1, 526
Mig. FL. Ind. Bat. Pt. 2 p. 675,

Tn all the provinces except the Andaman and Nicobar island:
Dherrie. Malayan Avchipelago,
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giis suxor, Juck iu Mal. Mise, Mo, V, p. 18, A small
to the last, but with neaily entive, sub-acute, obseurely-
aves, and red fraits. Roxb. FL Iud. (ed. Cavey), i, 301;
fictt in Heok. 6L Fl. Br. Ind. I, 526; ilig. Tl Tod. Bat. I,

i P G7 0.

Pienang and Singapore,—DisTRIE, Malonyan Avchipelago.
L]

[ give Pennng amd Singapore as loealities for this species, on the

authority of Hooker's Florn of British India, It 13, however, now pro-
bubly, extinet in both ; and [ have seen no specimens from any locality

In Jack's time, this [ﬂ:q]ll-

nearsr to them than the island of Bang
appears to have been common enough in Singapore. The plant named
is elegantissima, by Wallich, although doubifully placed in

genus by its author, has leaves very like those of B, lencocarpa ; but

Euthan
Y

sk
the main nerves curve in a very different manber. Wallich never

found it in frait; butin his day plaois of it weve common in Singapore
» smnll islands.  This too appears now to be extinet.

and the le_'ljlll'.l'.:ll'

The reductivn of E. elegantissime to Gomphia sumalrana, Plauch,

Orber XXVI. BURSERACE/K.
Trees or shimbs, :|||..:r-1]lx' resinilerons, Leaves alternate (very
rarely opposite), imparipinnate or trifoliolate, stipulate or ex-stipulate.

11
nlar, small, herma-

Inflorescence ravemose or paniculute, Flowers 1o
free, 3-G-lobed, imbricate or

phrodite or often polygamous, Cu
vilvate. often minute. Petals 3-0, distinet, rarely connate, imbricate or
valvate, JDiise anuular or cupular, or absent, usnally conspicoons, [ree,
or adoute to the calyx. Slewens: ns many or twice as many as pelals,
insérted at the base or margin of the dise, equal or unequal ; filaments
free or counale ab ihe base, smooth ; anthers doreifixed, 1'”"'!],5' innnte,
o loonlar, dehiscing longitudinally. Ovary free, ravely 1-, more often
I s 5".'-"“' -1'5]|'|_!|n.||.;_ sligmmn nudivided or E—J_J-IL’.‘I]JEI.]; ovules '2, o
varely 1 in each cell, anatropons, asually pendulous, rarely ascending,
migropyle superior, raphe venteal, Fruil drapaccous, indehigeent with
Lnrd putamen, or separating into 2-5 pyrenes, rarcly psendo-capsular
Seeds golitary, usually pendolouns, testa memnbrnnons,

ledons nsaally reembranous, contorta plicate, rarvely Nleshy

and deliscent.
albumen U; coty
and plano-convex, rudiele superior.—1hsTRIE. Tropical regions of Loth
hemispheres ; genera 13 to 14 Species abont 250, .
Culyx, corolla, and atamens S-merous.

Froit hard, woody, J-winged, separating
intoe 3 iudelizcent pyrenes we L. Driomma,
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FPlowers 3-merons.
Flowers polygamous, t]]:ll{‘lt'flilc1|'11:-=. I"ruit

I'_"]Iil'l"\-i'-'il\..l. more or less trironons, with

terminal siyle; endocarp bony, 1-3-celled,

usually L-seeded oo B0 Canartun.
Eyunit obliguely globose, l-celled, l-seeded.

Calyx keeled, the segments large, con-

nivent o Trigonochlemys,
Flowers hermaphrodite, homomorpliona.

Fruit ellipsoid or sub-globose, with the

stirmatic sear lateral or basal, more or

less comp

ressed on two sides, ronnded on
the third; endocarp ravely bony or woody,
1-celled, 1-seeded w4 Santiria.

1.. Triomus, Hoolk. fil.

A tres. Leaves alternate, exstipnlate, imparipinnate ; the leaflets
few, opposite, petiolulate. Flowers very small, in terminal panicles,
prﬂ:r-_rnmu;-n.z. G a-fid. Pefals 5, small, valvate ? Stamens 10 () -
NE . -
inserted at the base of the 5-lobed dize. Dwary trigonous, 3-celled,

etyle short, ovules 2 in each cell. Fruit 3-winged, 3-valved, as much
a5 2-2} inches long, containing 3 hard woody sepavable pyrenes,—IDisTRIE,

A solitary species.
L. Triowya aaraccexsis, Hook. £, in Trans. Linn. Soe. XXTIL 171:
lenfleis oblique, ovate-lanceolate, acuminate, entive . drape ovate-candate,
acutely cnspidate, 2'5 i, long by 2 in. broad : Bennett in Hook. il Fl.
Br. Tnd. I, 528. Arytera ? wtacrocarpa, Mig. FL. Ind. Bat Suppl. 199,
Malacca : Griffith, Maingay.
There is an anpihentic specimen in the Calenita Herhar

inm of Miquel's
Argtera t macrocarpa, collected by Teysmann in the Lampongs, Eastern

Sumatra. There 15 no doubt whatever of its identity with this.

2. Camarivy, Linn,

Reziniferons trees.  Leares alternate, in:]m:'ip[unnw,
exstipnlate.  Flowers bracteate, in terminal or axillape panicles o
racemes, dimorphous, polygamous; those with fertile stamens
rudimentary ovaries being smaller, bat in |

slipulate or

nnl
. arger inflorescences: thosa
with fertile ovary having radimentary stamens, being larger |
! ; & 3 ' g larger, but
i smaller inflorescences. f:'ﬂf_-_',u' campanulate, 3-lobed or 3-id. wval
¥ v - =3 i
vate. efals 3, imbricate below or valvate, nsunlly excoedine the ("’1!_‘_.‘.1‘
in . . s - : o . 2
Stamens 6, distinet, inserted on margin or ontside of dise, or filamen
s,

confluent below and dise absent, Ovary 3-cellad - ovitles 2 in eap
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eell : style varvious, or sligma subsessile, capitate. Drupe usually

ellipsoidal, more or less distinetly trigonons, with a 1-3-celled, 1-3-

seeded stone ; cotyledons often partite, contortuplicate. Distrin, Tropi-

nostic :—

CAXARIDM.

Calyx enpular or ecampannlate.

FPelals longer than broad, slightly
narrowed to the base.

Dise small, annular, or thin and
enpular, or represented only by
the tube formed by the united
filaments.

Filaments dilated at the base nnd
sometimes united into a tube.

eal Asia, chiefly in Malaya., Species probably about 90,

-The genera Santiric and Cenarium are not separated from each
her by any bold, well-marked distinction. As vegards the Indian
spocies of both genera, I find the following characters the most ding-

BANTIRIA.

Calya enpular, never campanulate,
sometimes quite flat,

Petals votund, with wvery broad
troncate baseaz.

Diise lnrge, cupular, fleshy, often
corrugated.

Filaments dilated at the base, but

never united into a lube.

Flowers all hermaphrodite and uni-

The Howers with fertile anthers form, ns are the inflorezcences.
(practically the male flowers)
smaller than those with fertile
ovaries, but in larger inflores-
cences,

In the majority of the species of Canarinnm in which the Glaments
are united into a tube, I can find no other dise than that tube,

The genus Trigonachliomys is also closely allied to Canariwm and
Santiria, being distinguished from both by its much larger calyx,
depressed-globose ovary, and spherical drupe.  In faect the ehnraciers of
the three penera so overlap each other, that, in my opinion, they must
gither be kept distinet by characters more or less minute, as Messrs.
Bentham and Hooker have done, or united into a single genns. De, Engler
gteerzs a middle course:; he keeps up Conarinne and  Sawtiria, but
nnites Trigonochlamys with the latter, dividing Suntiria into three
sections: (1) Ieicopsis, with one species (8. Planchoni); (2) Trigono-
chlamys, with fonr species; and (3) Ew-santiria with 22 species. The
gection feicopsis contains one 3-androns plant, which, as it has the
dimorphous flowers and inflorescence of Canarium, 1 have transferred
to that genus. [ admit that the drupes of the plant in guestion more
resemble those of Santiria than of Conariwm : but, in the majority of its
characters, it appears to me to agres hetter with the latter genus. As
© perards Dr. Engler's ecction Trigonochlamys, 1t is difficnlt to see how
Canariwm and Sanfivia ave to he kept distinet as genera, if the four
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plunts which form this seotion are to be incladed under Santivia: for
the flowers of Trigenvellmmys arve really more like those of Canarimm
than of Santiria. The separation of Canerium from  Seniiviu by
chavacters taken from the drupe, in my opinion, fails. The drupe of
Canarinm is defined as 1 inch or mére in length, ovoid or oblong-oveid,
uaver L.:ih'l;mlr:, boldly trigonous, its sides equal and its endocarp lard
thick and strong, 3-to I-celled, and the scar of the style apical; while
that of Suntiria iz ususally less than 1 in long, shortly and obliquely
ovoid or sub-globose, often gibbons, the endoearp being thin, corinccous,
sub-lignecus, never bony, l-celled, and the senr of the style lnteral and
often approsimated to the base. Unfortunately several species from
Perak (which in other respects have the facies of Santiria) have the style-
scar quite termiual ; while, on the other hand, some species with many
of the chavacters of Canariwm have drupes of which the endocarp
is not more bony than that of several species of Sautiria. Tle
characters drawn from the flower, which T have riven above, do not
appear to me to have hitherto had sufficient value attached to them.

By transferring Santiria Planchoni, Bean. to Canarium ; by ]»;(:EIJEHH
ap Trigonochlumys as o genus charactervised by its very large calyx, and
globose drupe ; and by restricting Suenfiria to the plants which form the »
gection Fw-santivia of Engler, I venture to think that the stndy of all
the plants concerned will be simplified.

Siamens 3.

Leaves sub-coriacecons with bluntly acumi-
nate apices and 10 to 14 pairs of main
nerves, flowers 1 in. long, drupes 4 to 5
in. long o oo L 0L Planchons,
Lenves covineeons, with candate-seuminate
apices and 7 to 9 pairs of main nerves:
flowers 2 in. long; drupes 2 to 2:25 in,
long i fo v 20 QL candaium
Btnmens G,
Filaments united into a tube.
Leaflats wlabrons on hoth snrfaces.
Leaflets 5 to 9 with 7 or B pairs of
nerves; panieles terminal L i
Leaflets 11 to 17, with 12 to 19 pairs
of nerves; panicles axillary o e euphyllion,
Leaflets more or lesa huivy,
Leaflets 7 to 9, sparvsely pnbescent on
the lower sorface when voung, maip

pareifolign.

nerves 10 or 12 pairs; panicles axil- 3
lary

c\.

fograidiflormon., -
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Leaflets sparsely hispid on both surfaces

when voung; glabrons, excopt the

hispidulons nerves, when adull ; pani-

eles hispidulons T v B0 O prlosum.
Lenflets spavsely hispidulons on  the

upper surface, their undersurface and .

the inflorvescence rufons-pubescent or

tomentoss .. ws T O hivtellum.
Leaflets with the midrib tomentose on

ithe npper surface, the whole of fthe

under surface and the panicles

rufous-tomentose s B O rufumn.
Leaflets glabrons on the upper surfaee,

the lower glancescent, with a few

geattered hairs ; panicles rosty-tomen-

tose vo B O purpurascens.

Filaments free.
Lenflets quite glabrous on hoth surfaces ;
petals pubernlons ontside,
Stipules persistent.
Stipules elliptic-oblong, entive .., 10. C. commaune,
{ 11. O coceineo-
¢ i bracteatum.
Stipules (if any ) deciduons e 120 O Munid,
Leaflets glabrous or nearly so on both
surfaces, petals rusiy-pilose or pilose
ountside o 13, O Kadondon.
Leaflets with the midrib and nerves
pubernlous on the lower surface.
Lienflets not glancous benenth entirve ;
drupe less than 1 in. long e 14 Orubiginosum.
Leaflets glaucons beneath, at least
when young,
Leaflets erennlate or sub-crenu-
late ; drapes 1 in, long ... 15. 0. Kunstleri,
Leaflets obscurely and minute-
ly crenate or serrate, dropes
about 2 in, long w16, O, glaveum,

-

Stipules p.ecl'.i:mt'eb' lobed

Leaflets rosty-tomentose or pubescent
on the lower suorface, the midrib
tomentose on the upper ... wo 1T, O secundum.
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Leaflets sparsely hispid on both snrfaces
- when young; glabrous, except the
hispidnlons nerves, when adull ; pani-
cles hispidulons v B, O, pilostim..
Leaflets sparsely hispidulons on  the
—t upper snrface, their under surface and .
tho inflorescence rufous-pnhescent or
tomentose ... we  0a Ol Trirtellwnt.
Leafletz with the midril tomentose on
the npper surface, the whele of the
under surface and the panicles
rufons-tomentose . Bl CLorufum.
Leaflets glabrous on the upper surface,
ithe lower glancescent, with a few
geattered Linirs ; panicles rosty-tomen-
tose s w9, O, purpurascens.
Filameuts free,
Lenflets quite glabrous on hoth snrfnces ;
petals pubernlons outside.
Stipules persistent.
Stipules elliptic-oblong, entire ... 10, C. commune.
{ 11. 0. coccineo-
i ’ lractenii.
Stipules (if any) deciduons w120 0, Munis,

-

Stipules pectinately lobed

Leaflets glabrous or nearly so on both
surfaces, petals rusty-pilose or pilose

ontside w13, C. Kadondon.
7 Leaflets with the midrib and nerves
- pubernlous on the lower surface.
Leaflets not glaneous beneath,entire ;
drupe lezs than 1 in. long e 14 © rubiginosum.

Leuflets glancous beveath, at least
when voung,
Leaflets erennlate or sub-crenn-
late; dropes 1in: long ... 15 0. Kunstleri,
Leaflets obseorely and minute-

: ly erenate or serrante, drupes
¥ about 2 in. long w16 O, glascum,
Leaflets rusty-tomentose or puhescent
- on the lawer surface, the midrib
: tomentose on the npper ... v LT, O, secundum.
& -
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Of doubtful position,
Male flowers unknown, but probably

near C. pareifolien s we 1H. O mitidum.
L. Cavanivm rraweuoni, King, A tree, 50 or 60 feet high; young 4
branches glabrous, cinereous.  Leaves 5 to 10 in, long, stipules deciduous. # ‘1

Leaflets 7 to 13, thinly corinceouns, oblong-lanceolate or elliptic-oblonp
shorily and bluntly acuminate: the base rounded, slizhtly Uhliﬂll:‘\‘\_
both surfaces glabrous, the upper pale when dry and the nervation
obsolete, the lower brown with the 10 to 14 pairs of sub-horizontal
nerves slightly prominent ; length 2 to 4 in., breadth 9 to 15 in.; petio-
lules °15 to 3 in, the termival one longer. Panicles numerous, slender,
axillary, mueh shorter than the leaves, pale puberulous; the branches
distant, ascending, the small flowers crowded near theirapices, Flowers
1 in. long, with several very miwute deciduons bracteoles just
beneath the calys. Calyr campanulate, deeply cleft into 3 ovate, tri-
angular lobes, tomentose outside, glabrous iuside. Petals slightly
larger than the sepals, deltoid, with a short sabulate inflected apes,
sub-concave, less tomentose outside than the sepals, glabrous inside.
Stamens 3, connivent; the anthers innate, broadly ovate; filamenis
shorier than the authers, flat, dilated at the base and inserted on the edge "’ﬁ
of the large cupular fleshy dise. Ovary in the male Howers 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. Suntirin
Planchoni, A, W, Beun. in Hook, Fl. Br. Ind. I, 036 ; Engler in De.
Candolle Monegr. Phanerog, IV, 154

Malacea : Maingay (Kew Distrib.), Nos. 315, 1972; Griffith, Nos.
1152, 1153. Perak: King's eollector, No. 5578 ; Scortechini, No. 2007,

2, Caxarton cavpatoM, Kingno sp. A treo 20 to 40 feet high ; =
young shoots pale brown, lenticellate, all parts except the calyx quite
glabrous. Leaves 8 to 13 in. long, stipules (if any) decidnous, Leafets
5 to 7, coriaceous, oblong to ovate, tapering to both ends, the apex
coudate-acuminate, the edges entire and somelimes slightly undulate:
both surfaces glabrons, shining, the reticulations dislinct on the upper
surface, and the 7 to 9 pairs of asconding Curving iutcmrclﬁng main
nerves paleon the lower; lengthd to Gin., breadth 15 in. to 225 in,, petio-
lules 4 to -5 in., the terminal one 1-2 ta 1'6 in.  Male priicles terminal,
narrowly pyramidal, few-branched, shorter than the leaves, the brac- &
teoles (if any) deciduons. Flawers few, at the oxtremities of the
branches, ‘2 in., long. Culyz widely campanulate, the mouth with
3 broad, shallow teeth, minutely pubescent outside, glabrons inside, —=
FPetals longer than the ecalyx, imbricate, ovate, acute, the base trancite,
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thickened in the middle; the edges thin, both surfaces glabrous,  Sta-
mens 35 the anthers oblong, shorier than the Aattened Alaments, the
dilated bases of which are altached outside the glabrous fleshy disc
from which emerges the oblong tapering rudimentary ovary: style
filiform, stigma minnte. Female flowers not seen. Ripe drupes navrowly

/(_Eﬂips:rim slightly clavate, sub-trigonous, 2 to 2:25 iu, loug ,and ‘6 iu,
= i

u diam. ; persistent calyx small, flat, 3-angled.

Perak: King's collector, Nos. 8334, 10016, 10182, and 10227,
Scortechini, No. 454,

This and the next are distinetly sepavated [vom all the other Litherio
deseribed Malayan species by their triandrous flowers. The leaves and
drupes of this are also very characteristic.

3. Caxarrom parvirouivs, A. W. Benn. in Hook. fil. Fl. Br: Ind. 1.
536, A tree; young branches slender, davk brown, all parts ultimately
glabrons except the lower. Leaves 6 to 12 in. long; leaflets 5 to 9, coria-
ceous, oblonr-lanceolute to clliptic, acominate, entire, the base ronnded
or slightly narrowed, both sarfaces shining ; nerves 7 ov 8 pairs, spread-
ing, invisible above (even when dry) and very faint below, length 2 to
35 in., breadth 8 to 1'6; petiolules “1 to "2 in., the terminul one *35 to 65
in, ; stipules (if aoy) deciduous, Paudcles terminal, slender, the branclhes
few, short, few-flowered, bracteclate. Flowers '2 in. long, slightly
longer than the pedicels. Calyz campanulate; the mouth truncate,
quite entive or faiutly 3-toothed. Pefals muech longer than the ealyx,
imbricate, elliptic, obiuse, coucave, puberalous on both surfaces, Stanens
6, as long as the petals: anthers oblong, much shovter than the Glaments
which are subulate, much dilated in the lower third and very slightly
uuited at the base, Hudimenfory ovary ovoid, tapering into the thin
eylindrie style, glabrous. Female flowers unknown.  Ripe drupe ellipsoid,
trigenous, glabrous, 1'5 to L'75 in. long, and ‘8 in, in dism. BEngler
in DeCand. Monogr. Phanerog. Vol. IV, 140,

Malacca: Griflith, No. 1068; Maingay, No. 353 ( Kew Distribution).
Perale: King's collector, Nos. 2618 and 7570,

The bases of the filameuts in Griflith's No. 1068 are less dilated
than in those of Maingay's No. 333, or in those of King's collector's
specimens; but in other respects the characters agree.  This species in
externals much resemnbles O, nddtidum, Benn,

4. Caxarion grepveevd, Korz in Jowm. As. See. Beogul, 1872,
Pt. 2. p. 295, A tree 80 to 90 feet high; young shoots very stout,
puberulons. Leaves 2 to 3 feet long, the stipules (if any) very decid-
wous. Lenflets 11 to 17, membranous, ovate, ovale-obloug or oblong,
opposite, very shortly aud abraptly acuminate, the edges glandular-
gerrulate ; the base upequul, rounded or sob-cordate; both surfaces

S 1 2l
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glabrons, minutely veticalate, the upper shining ; main nevves 12 to 19
pairs, spreading, wather steaight, ioterarching very near the edge;
lemgth & to I in,, the lower lenflets much the smallest ; breadth 2 Lo 3:5

in., petiolules 35 to 6 in.  Panicles shorter than the leaves, axillary, ¥
pubut'u]l)uﬁ or glabrous, their beanches Dulj 1 or 2 inches lull;__:_-, fu\:r- e
flowered, sub-corymbose. Flowers 4 in. long. Calyz shorter than th
petals, tubular, cut for half its length into 3 brond blunt teeth, pnberu?\’\\
lons on both surfaces. Pelals oblong, concave and thickened at the

apex, minutely tomentose outside. Stamens G, the anthers linear-oblong,
ghovter than the glabrous Alaments which for two-thicds of their

length ave united into n tube; radimeutary ovary truncate, glabrous,
with a fow hairs on the tep. Female flowers not seen. Ripe drupes
ovoid-ellipsoid, not triconous, plabrous, 175 in. long and -8 in. in diam.,
peduncles stont ; the persistent ealyx S-nngled, woody. Kurz For. Flora

Burmah. I, 208. A. W. Benu. in Hook, fil. F1. Br. Ind, T, 535. Engler
in DeCand. Monogr. Phanerog. IV, 123.

South Andaman: Kurs, Kisg's eolleetor. Bormah: in Noith
Avokan, Hildebrand.

The leaflets on the same leaf vary mueh in size and shape ; those to-
wards the base being short and broad, while those towards the apex are
oblong, 'Thisspecies is closely allied to 0. bengalense, Roxb., but its calyx
is more deeply toothed ; its anthers ave shorter and broader; and its leaves
althongh very similar in textave, ave longer, have thicker rachises, whila
the leaflets ave servate and not enlire, The young bravehes of this are
moreover nearly twice as thick ns those of . bengalense.

5. Caxamiow eraxoreroroM, A, W, Benn. in Hook. fil. F1. Br. Ind.
I, 533. A tree; young branches stont, pubescent, ultimately glabrous
and davk-coloured. Leaves d to 12 in, long, the rachis glabrous. Leafets
thinly eorinceons, 7 to 9, opposite, ovate-lanceolate or elliptic-oblong, =
aewminate, entive, the hase rounded, upper surfoee glﬂ.ln'uus : the lower
glabrons or sparsely pubescent, with the 10 to 12 pairs of spreading main 1
nerves prominent ; length 3 to 45 in, breadth 1435 to 1-75 in.; pelio-
lules -2 in. long, the terminal one longer.  Mals panicles little more than
half as long as the leaves, puberulous or nearly glabrous, with a fow
long spreading branches; the flowers few, in distant clusters, shortly
pedicelled.  Calyz shortly enmpanulate, with 3 broad, blunt teeth, pube-
scent outside, glabrons inside. Petals longer than the calyx, oblong, thick,
concave, blunt, pubescent outside, glaberulons inside. Anfhers linear, 2
longer than the filaments, the Intter glabrous, dilated, and forming o short
tube, rodimentary ovary hairy. Female flowers larger than the male, in
axillary racemes, or short panieles with racemose branches ; the anthers —%*—
short, oyate : the filaments nsin the male. Ovary broadly ovoid, lapering

S
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into the siyle and like it rufous-pilose; stigma eapitale.  Drewpe narvowly
ellipsoid, sub-trigonouns, glabrons ; stone thick, bony, 135 in. long. Engler
in DeCand. Mongge. Phanerog. LV, 122,

v, (Kew Dislrib.), No. 312, Singapore: Hulleit

&

Malncea : Maingn
. Bl6.

This is an imperfectly known species, The only male flowers 1
have seen of it are those in Mr. Hullett's specimen from Singapore,
I have scen no rvipe drapes. Canarivm dichotongm, Mig.  (Pimele
dichotoma, Bluome Mns, Lned. Bat. I, 22) closely resembles this as to
leaves. Hut, as neither Blome nor AMiguel deservibes its flowers, it is
impossible to decide whether tho likeness goes beyond extermals. The
specific name of this is unfortunate. The flowers deseribed by the
author of it are females, and they are not larger than the female flowers
of many other species, while 1..|w1.' are moch smaoller than those, for
example, of O. rifum, Benn.

6, Caxariom pivosvar, A, W. Beon. 1o Hook. 8L FL Be. Ind. T, 533,
A tree 90 to 60 feet high; young branches rufous-pubescent, wilh
strizose hairs intermixed. Lexwes 12 to 18 in. long.  Leaflets 5 to 7,
thinly corisceons, opposite, oblong-lanceclate to elliptic, sometimes sliglit-
Iy obovate, shortly and abruptly acuminate, entire or obsenrely crenn-
{ late ; the base enneate, slightly unequal-sided ; both surfaces when young
sparsely hispid, when adult almost glabrons execepb the midrib and
12 or 13 pairs of slightly promineat spreading pecves which are
sparsely hispidulous; reticulations distinet beweatl'; length 4-5 to 55
in,, breadth 1:5 to 2-5 in.; petiololes <15 to 23 in., the terminal one more
than 1 in.; stipules in pairs, subalate, hairy. Male rocemes axillary,
abonut 6 in. long, bispidulons, iutm':'liptud. Plowers abont *5 in. long,
pedicellate, few. Calys moch shorter than the corella, tubular, its
* mounth nearly entire, minutely tomentose on both sonrfaces. Pelals
parrowly oblong, thickened and wider npwards, puberulons on both
r surinces. Anthers linear, about half as long as the [laments which
are linear, flattened and united into a tube for about one-thicd of their
length; rudimentary ovary very shoel, rufous-pilose. Female flowers
ouknown ; the froiting racemes only about 4 in. lung, nearly glabrons,
Drupes narrowly ellipsoid, sub-trigonous, glabrous, 1 i, long, and ‘5
in, in diam. (unrips). Engler in DeCandolls, Monogr. Phaverog, 1V,
121, Wall. Cat. No. 8100.
. T Malacen: Maingay ( Kew Distrib. ) No. 302, Singapore: Wallich,
Perak : Scortechini No. 424
This species is very closely allied to €. hirtellum, the chief differences
== being (1) that the calyx of the male flowers of this iz nlmost entire,
while in those of U. hirfellum, the calyx is deeply 3-toothed ; and (2)
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that the leaves of this are when young hispidulous, and when adulb
nearly glabrous ; while those of (1. hirtellum ave more or less densely
pubescent beneath at all singes.

7. Cavarion migrenion AW, Benn. in Flook. fil, Fl. Br. Ind. T, 53
A tree 40 to 60 feet bhigh: the young branches, rachises and un
surfaces of the leaves and the infloreseence more or densely rufous-
pubescent or tomentose. Leaves 9 to 15 in. long : leaflets 5 to 7, the
the pairs opposite, eoriaceons, elliptie, shortly and rather abraptly
poununnte, entire or ul.{unrelz.' zerrulate, the base rounded or sub-
cuneate ; npper surface shining, retieulnte, sparsely hispidnlons, the
midrib tomentose; main nerves 11 to 13 paivs, spreading, curving, pro-
minent on the lower, depressed on the upper surface; length 4to 7 in.,
breadth 1°5 to 3 in. ; poticlules *1 to *2 in., that of the terminal one *5 to
76 . Male flowers in axillary or terminal racemes or pamnicles mnch
shorter than the leaves. Flowers 4 in. long; on short stout pedicels,
mostly erowded near the ends of the branchlets. Calyx companulate,
with 3 broad blunt teeth, tomentose om both sorfaces buot espeeially
ou the outer. Pelals langer than the calyx, oblong, concave, thickened
npwards, sericeons oulside, glaberulons within, Anthers linear, about
pue-third as long as the glabrous flattened filaments which are nnited
into a tube for half their length; radimentary ovary very small, rafous-
sericeons. Female flowers not much larger than the males, the stamens
shorter than the pigtil, the free part of the filaments very short, the
anthers with pobescent edges. Ovary broadly ovoid, densely rafous-
sericeons ; the style about as long, sparsely pubescent. Stigma capitate,

d-lobed.  Ripe drupe narrowly ellipsoid, trigonons, glabrous, 1 to 1:25 ]
in. long, and 4 to *5 in. in diam. Engler in De Candolle Monog.

Phanerog. IV, 121 ;: Hooker Icones Plantar, No. 1575. Wall Cat. 8102 -
and 9U47, k=

: Penang; Wallich, Curtis, Nos. 656, 2251. Selangor: Ridley, 5
No. 1869. Perak: King's collector, Wray; eommon. B

8. Cawarivw roroy, A. W, Benn, in Hook. fil, FI. Br., Ind. Vol 1,
§33. A tree 60 to 100 feet high : young branches, inflorescence, petiolules
and under surfaces of the leaves rusty-tomentose. Leaves 12 to 15 in.
leng, the vachises glabrons when adult. Leaflets 7 to 11, very corinceons,
apposite, elliptic or broadly oblong, shortly and abroptly acuminate,
the edges serrate-dentate to the broad rounded sometimes slightly : .
oblique base; upper surfuce glabrous except the tomentose midrib, e
shiniog, the lower boldly and minntely reticulate : main nerves 12 to
15 pairs, spreading, very prominent beneath ; length 8 to 6 in., breadth
2 to 275 in., the lowest leaflets the smallest; petiolules ‘8 to 4 in.,
that of the terminal leaflet 1:25 to 15 in. ; stipules not sevn. Male
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branches terminal, shorter than the leaves, very stout, the lateral branches
very short, the flowers in dense bracteate clusters at their apices:
bracts numerons, broadly ovate, blunt, coneave, tomentose outside. Calym
very corinceous, narrowly eampanulate with 3 short blunt teeth, seri-
ceous-tomentoze on both surfaces.  Pefale longer than the ealyx, oblong,

~ concave, tomentose outside except the plabrous edges, glabeons inside.

Stamens 6: the anthers linear, slightly longer than the filaments which
are much dilated in the lower half and slightly united at the base into o
short tube inserted ountside the fleshy dise; rndimentary ovaryshort, broad,
glabrons. Female panicles shorter than the male, but the flowers at
least twice as large (5 in. long) ; the petals narrower, the anthers much
ghorter than in the males and the filaments completely united for one-
third of their lensth into a tube ; ovary depressed-globular, tomentose,
narrowing into the thick tomentose style: sligma discoid, Ripe drupe
narvrowly ellipsoid, sharply 3-angled, glabrous, the apex rather blunt,
2-5 to nearly 3 in. long, and 1 to 13 in, in diam. Engler in De
Cand. Monog, Phanerog. LV, 107,

Malacea : Griflith, No. 1143, Maingay, No. 301. Perak: Eing's
eollector, Wray, Scortechini ; common,

A very distinet species recognizable at once by its very eoriaceous
many-nerved rusty leaflets, large flowers, and boldly trigonous fruits.

0. CixaRitM PURPURASCENS, A. W. Benn. in Hook. §l. FL Br, Ind.
I, 532. A tree 50 to 70 feet high: yonng branches denscly rusty-
pubernlous. Leares B to 14 in. long; stipules rotund-cordate, rasty-
pubescent. Leaflefs 7 to 9, coriaceons, oblong fo elliptic-oblong, ravely
obovate-oblong, entire, or slightly serrate towards the abrupily acun-
minate apex, the base slightly narrowed, upper surface glabrons
shining; the lower glabrons and glaucescent, often with a few seatiored
hairs: main nerves 10 to 14 pairs, spreading; length 2:5 to &5 in,
breadth I to 2 in ; peticlule ‘2 to *25 in., that of the terminal one 1
in. or more. Male inflorescence ; a racemose panicle often branched,
yusty tomentose, @ to 18 in. long; the nltimate branches few Howered
brauched eymules. DBreacfs ovate, tomentose, larger than the lower-
buds, deciduous; fowers 25 in. long, Calyz tubular, tomentose, with
2 broad shallow teeth. FPefale broadly oblong, acute, concave, tomentose
outside, glabrons ivside. Sfamens 6; the filaments much shorter than
the narrowly oblong puberalous anthers, dilated at the base and slightly
nnited so as to form a short tube. Dise none. Rudimenlary ovary
turbinate, glabrous, dark-coloured. Femals flaweers *5 in. long, in stout
few-flowered racemes or panicles only 2 to 4 or 5 in, long; ovary
globular-ovoid, pubesceut, narrowed into a short thick style: stigma
large, capitate, 3-lobed. Drupe elliptic-ovoid, ratlier bluni at cach end,
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sub-trigonus, glabrons, 2 in. long and 1'15 in. in diam.  Engler in De.
Cand. Monog. Phan. IV, 115. Caunavium, Wull. Cat. 9046,

Malacea: Griflith (Kew Distrib.) No. 1142, Derry. Singapore :
Whallich, Ridley. Penang: Curtis, Nos. 803, 862, 059, 2708. Perak:
Beortechini, No. 175, King’s collector, Nos. G181, 7885,

10.  Caxaniom commuxg, Linn. A very tall bree : young branches pale”

puberulons, or almost glabrous. Leaflets 7 to 9, sub-corinceouns, ovate-
ellipiie, acuminate, entive, the base sub-cuneate, both surfaces glabrons ;
main nerves 10 to 14 poirs, spreading, rather prominent ; length 3 to 5
in., breadth 18 to 2 in., petiolules about -5 in.; stipules persistent,
elliptic-oblong, puberulous, veined, about 1 in, long. Panicles terminal,
lax, spreading, minutely pubernlous; the flowers tlusturcd at the apices
of the branches, their buds enclosed {u votund, very coneave, minutely
tomentose bracts, Calyr campanulate, broadly 3-lobed. Petals 3,
ovate-rotand, concave. Stamens 6, the flaments shorter ihan the
anthers, free ; rudimentary pistil (in the male flower) hairy. Orary (in
female flower) oblong-globular, glabrous, the style short and thick ; sti-
gma 3-lobed (fide Kwnig). Fruit ellipsoidal, sub-trigonous, the stone bony,
l-io 3-celled, 2 in. or more long and 1 to 125 in. in diam. Eonig, Ann,
Bot. 1. 360, t. 7, f, 2; Roxb. Fl. Ind. iii. 137 ; Blume Mus. Hot. i. 214;
Bijd. 1161; DC. I-’l'mlr. i 789 "W. & A, Prodr. 175; Mig. Fl. Ind. Bat.
vol. i, pt. 2, 643 ; Wall, Cat. 8403, Benn. in Hook. 1. Fl. B, lud. I
831, Bapindus travancerensis, Wall. Cat. 8047, L

Planted in Penang, Singapore and some of the other provinces, but
apparently never wild.

Kanig in his description, which is a very full one, states that the
stipules are “ erenate, toothed or sometimes fringed.” In all the speci-
mens acecpted as O commune which 1 have seen the stipules are entirve,
and Romphins thus figures them. For this lias well as for other reasous,
1 suspect that more than one species is included undor the name C. com-
maune, L. -

Il. Caxartvy coccINEO-BRACTPATUM, Kurz in Jonrn. As, Sce. Ben-
gal for 1872, pt. 2, p. 206, A tree: yonng brauches siout, minutely
pale-pubeseent. Learves 10 to 18 in. long: stipules rather large, pube-
rulous, pectinately lobed, Leafleis 5to 9, opposite, subeoriacecus, broadly
ovate, oblong-ovate to oblong, shortly acominate, setaceous-serrulate
or entire on the same tree; the base oblique, rounded, or sub-cuneate ;
both surfaces glabrons ; main nerves 10 to 12 pairs, slightly prominent
beneath ; length 35 to 75, breadth 2 to 8 iu. : petiolules 2 to 4 in., the
terminal one 1'5 in. Panicles axillary, shorter than the leaves, decidu-
onsly puberulous, their branches rather long and gpreading ; the flowers
crowded towards iheir apices, rather oumerons ; bracts longer than the

¥
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buds, ovate or oblong-acuminate, tomontose ouiside, searlet. * Flowers
‘8 in. long, on pedicels about ns long as themselves, sub-globose. Calyx
campanulate, with three deep broad teeth, fomentose ontside, glabrons
inzide, Pefals longer then the ealyx, valvate, ovate, obtuse, puberulous
ontside, glaberulons inside. Siamens G the anthera oblong, abouk na

~long as the free flattened glabrous flaments which rise from the edge

of the fleshy corrngated disc: rudy. ovary minute. Female flowers
and drupe unknown, Kurz For. Flora Burmak I, 209; A, W. Beon. in
Hook. fil. FL Br. Ind. I, 536. Engler in De Caund. Monogr. Phanerog.
IV, 1448

Sonth Andaman : Kurz, King's collectors.

12, Caxaniox Masn, King, n. sp. A tree: young branches slender,
pale brown, senrfy-puberulons. Leaves 9 to 12 in. long, stipules (if
any) deciduous. Leafets 3 to 7, thinly coriaceous, ovale or ovate-
roiund, shortly acaminate, entive ; the base very broad, rounded or sub-
cordate, never narrowed; both sarfaces guite glabrons, shining, the
reticulations minute: main nerves about 10 pnirs, spreading, rather
siraight, slighily prominent beneath ; length 3-25 to 4°5 in., breadth
1:5 to 2:75 in. ; petiolules -2 to *4 in., the termival one longer. Panicles
terminal, slender, shorter than the leaves, minuntely pubescent ; their
brauches short (1 in, long), corymbose. Flowers 25 in. long, few;
buds globular, each with an oblong, obiuse tomentose bract longer
than itself. Culyr tomentose, widely campanulate, with 3 broad, shallow
teeth. Pelals slightly longer than the calyx, broadly ovate, sub-acote,
minutely pobescent externally, glabrous internally. Stamens 6, anthers
obloung, shorter than the free glabrous slightly finttened filaments which
are inserted ontside the glabrons feshy lobed disc. ; ovary none. Female

fl wers unknown., Ripe drupes ovoid-ellipsoid, glabrous, not frigonous,

1 to 125 in. long and ‘6 in. in dinm. ; the woody persistent calyx flat
and 3-angled.

Sonth Aodaman Island : Man, Kiog's collectors.

This resembles C. enphyllum, Kurz in its fruit, but has very dif-
ferent leaves and panicles: the bracts of the inflovescence in this ave
moreover brown, not searlet.

13. Caxara Eapoxpox, A. W. Benn. in Hook. fil. Fl, Br, Ind. I,
535. A tree, youug branches glabrous. feaves 6 to 12 (rarely 15) in.
long ; their rachises terete, nearly glabrous, stipules (if any) deciduons.
Leaflets T 10 9, elliptic-oblong to elliptie, obiusely acuminate, entire,
both surfaces glabrous or nearly go, the buse often unequal rounded or
sub-cunente ; main nerves 6 to 9 pairs, spreading, incurved, slightly
prominent beneath; length 25 to 5 in., breadth 1 to 2:25 in; petiolules
35 to 5 in., the termiual twice as long. Panicles sparscly rusty-
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tomentoge : the lateral branches short and corymbose, minuiely bracteo-
laie. Flowers globose in bud, about as long ns the pedicels ; bracteoles
minute, subnlate, Celye fleshy, cup-shaped, shortly pilose outside, the
mouth with three shallow broad teeth. Pefals valvate, votund, densely
ferraginons, pilose ontside, pubescent fside. Stamens 65 the anthers

broadly ovate, abont as long as the filaments which ave dilated at the-

base, free, and fuserted ontside the broad Heshy lobed glabrouns dise.
Uvary ovoid, g!:thl'nus, 5ii;m:l, {J'JL the bud) sub-sessile. Ripa drupa
ellipsoid-ovoid, apiculate, not trigonons, glabrons, 1°15 in. long and 6 in,
in dinm.  Hugler in DeCand. Monogr. Phanerog. 1V, 135,

Malacea : Maingay (Kow Distrib.) No. 365. Perak: King's
collector, many nombers. Penang: Curtis Nos. 495, 1432, 1433, 1434 ;
Hullett, No. 186, Paliang : Ridley No. 2573,

A species dislinguishable by its globular buds ; its petals densely ruf-
ous-piloge externally ; and by the long slender petiolules of the leaflets.

14, Caxapivy grsicizoscy, A. W, Benn. in Hook. fil. FL. Br. Iud.I,
534 A tree: young brancles and inflovescence minutely tawny-tomen-
tose. Leares 9 to 12 in. long, the rachises ‘glabrons when adult;
stipules (if any) deciduons. Leaflefs 5 to 7, corinceous, elliptic-oblong,
ghortly aud chtnsely acuminate, entive, the base ronuded or slightly
narrowed ; both surfaces glabrous when adult, the lower puberulous
along the stout widrib and 10 te 13 pairs of spreading curving main
nerves, the reticulations also distinet : length 3:5 to 4°5 in., breadth 1:25
to 2 in.; petiolules *6 in., the terminal one 1'5 in. Panicles of male
Howers terminal and axillary, 4 to 10 in. long, the branchlels bearing
the Howers at their extremities in condensed many-fowered dichoto-
mous cymes. Buds globular, *1 ia long, longer than the stout pedicels,
Calyx a shallow entive cup. Pefals deltoid, valvate, concave, much
exceeding the ecalyx;, minntely tawny-tomenlose outside, glabresceut
inside as is the calyx. Siamens 8, shorter than the potals, inserted on
the outside of the lobed cushion-like fleshy dise; the anthers oblong,
about as long as the flat free filaments. Female flowers unknown.
Bipe drupe ellipsoid, nearly 1 in, long, and *6 in. in dinm., obscurely
trigonous, glabrous. Engler in DeCandolle Monogr. Plhancrog. IV, 136,

Malaeca : Maingny (Kew Distrib) No. 309,

15. Cuaxapiom Kuxstieet, King, n,sp. A tree 60 to 70 feet high :
young branches rather stout, pale brown, minutely and deciduounsly
seurfy-tomentose. Leaves 14 to 20 inches; stipules deeply laciniate,
pubernlous, persistent. Leagfets 7 to 11, sub-coriaceous, oblong to
elliplic-oblong, shortly acuminate, the edges crenunlate or sub-entire ;
the base rounded or -sub-cunecate, slightly oblique ; upper surface
glabrous, the lower glancous (al least when young), puberulous ou the
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midrib and nerves, minutely sealy ; main nerves 12to 15 pairs, spreading,
curving, rather prominent beneath ; length 4 to 8 in.; breadth 2'25 to
8 25 in.; petiolules 3 to "4 in., the terminal one twice ns long. Mule
panicles terminal, rusty-pubernlous, 10 to 12 in. long, spreading, compound,
/t.hu flowers orowded on the ultimate bramchlets; the pedicels short,
“tomentose, each with 1 or 2 oblong tomentose brown bracteoleg which are
longer than the globular buds,  Flowers 3 in. long. Calyz shorter than
the petals, cut nearly to the base into 3 ovate obtuse spreading lobes, to-
mentose outside, puberulous inside. Petals ovate, tapering to each end
(sub-rhomboid ), the onter surface keeled, tomentose with glabrous edges,
the inner glabrons. Stomens 6; anthers oblong, shovter than the aliglht-
ly flattened free filaments which are insevted outside the glabrous
corrngated dise; rmddy; ovary minute or 0. Female panicles as lavge as
the male, fewer-flowered and the flowera larger, the bracts at the
bases of the branclies laciniate; sfamens fadimentary; ovary avoid,
style short, thick, both glabrous, stigma large and faintly 3-lobed. Rijpe
drupes ellipsoid, rather blunt at each end, glabrous, very slightly fri-
gonous, 1 in, long and 6 in. in diam., the style persistent; the pedicel
gtont, 6 to 8 in. long, bearing several persistent bractenles.
Perak: King's collector Nos. 7041, 7393 and 75309 ; Curtis, No. 2710.
The nearest ally of this is C. denticulatum, Dlume, but that has
| much shovter filaments and smaller leaves ; its fruit is unknown.
| 16. Caxarton Gravcoy, Blume Mus. Bot. Lugd. Bat. 1, 213, A tree
40 to 60 feet high: young branches rather slender, lenticellate, deci-
dunonsly rusty-pubernlons. Leaves 12 to 15 in. long, the rachis at fivst
rusty-pubernlous, uliimately glabrous. Leaflets 7 to 9, oblong or ellip-
tic, acute or shortly acuminafe, the edges obsguvely and minubely
crenate or serrate or sub-entire; upper surface glabrous, the midrib
the lower glaucous, rusty-pubescent on the mideib and

‘ pubescent ;
sometimes on the 10 to 14 pairs of rather prominent spreading

’ main nerves. Stipules rotund-remiform, 4 in. long, Panicles ter-
minal, the male as long as, or longer than the leaves, with lax
spreading branches which become shorter upwards.  Male flowers

-9 jn. long., in small bracteate clusters at the ends of the branchlefs;
bracteoles broadly ovale, tomentose ontside, deciduous. Calyx cam-
panulate with 3 broad shallow blunt tecth, Pefals longer than the calyx,
broadly ovate-oblong, concave, tomentose outside and glabreseent within

3 hke the calyx. Stamens 6. the filaments shorier than the anthers, free,

dilated at the base, attached oniside the glabrous dise; rodimentary

E ovary glabrous.  Panicles of female flowers shovter than the males, bat

. <=~ the flowers two or {hree times as large. Ocary globose and glabrons
helow, grooved and pubescent upwards and tapering i the style.

5 J.u 82
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Stigma large, ecapitate, d-grooved.  Ripe drupe ellipsoidal, tapering to
the top, glabrous and shining, 1'75 to 2:25 in. long and 1 to 125 in.
in diam., the pevsistent thickened calyx forming an open sub-entire cup
at its base, ;
Penang: Curlis Nos. 803, 862, 2708. Peral: King's collector, o
No 7885. \\‘\\
17. Caxamiom secoxous, Benn, in Hook. fil. Fl. Br. Ind, I, 532 -
A tree 30 to 50 feet high ; young branches slender, and like the rachises
under surfaces of the leaves aud inflovescence rusty-tomentose or
pubescent. Leaves 12 to 18 inches long ; leaflets 7 to 9, thinly coria-
ceous, oblong, shortly caudate-ncuminate, minutely serrate-dentate io
sub-entire, the base ronnded or slightly cuneate, upper surface glabrous
except the minately tomentose midrib; the lower much reticulate:
main nerves 10 to 15 pairs, obscure above, bold beneath, curved, “spread-
ing; length 3 to 6 in., bredfith 1'6 to 2 in.; petiolnles of lateral leaflets
only 2 to '3 in,, those of the terminal one twice as long. Stipules reni-
form, densely tomentose outside, *35 in. long, and about 5 in. broad,
Panicles terminal, vather slender, 10 to 18 in. long, and with lateral
branches several inches long at the extremities of which the flowers
are crowded in little heads; bracts numerous, move or less ovate or =
oblong, rusty-tomentose, enveloping the buds. Flowers sub-sessile.
Calye with 3 broad lobes. Pefals oblong, sub-acute, concave, rusty-
tomentose outside, glabrous within, Stamens 6, the narrowly oblong
anthers longer than the dilated filaments which are inserted outside
the dise. Dise adherent to the ovoid glabrons rudimentary ovary.
Female flowers nnkuown, Drupe clongated-ovoid, gub-trigovons, sub-

acute, glabrous, nbout 2 in. long and 1 in. in diam., the pedicel stout and *
the persistent ealyx J-angled. Engler in DeCand. Monogr. Phanerog, ‘

IV., 116, Canarinum, Wall, Cat. 0046, 7 0. Bennettii, Englerin DeCand,
Le: 119,

Singapore : Wallich, Hullett, Ridley No. 1812, King's collector
No. 345, Malacea: Griffith No. 1141 and 1143, Maingay, No. 300 (Kew
Distrib.). Perak: King's collector, Nos. 4330, 6101, 7610 and 10722 ;
Seortechini, No. 2081,

This is allied to C. rufum, A. W. Benn., but its leaflets ave thinner
and the panicles much longer and more slender, with longer branches ;
and the drupe is much less distinctly trigonous. Dr. Engler has ! ‘
founded his species €. Benneftii on Griffith’s specimen No, 1141. Bub =
on dissection of the flowers of the single specimen of that number in
the Caleutta Herbarinm, I cannot find that they differ from those of
the same collector’s No. 1145 which Engler refers to. (. secundim, s
Bennet and 1 therefore venture to reduce his species to this. The
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filaments are slightly conjoined at the base and appear as if joined into
n tnbe, but they are easily sepavable.

16. Caxarioy siriovs, A W, Benn, in Hook, fil. FL Br. Ind. I, 532,
A tree 30 to 50 feet high; young branches at fivst puberulous, bnt
speedily glubrous. Leaves 7 to 12 in. long, glabrous, the rachis slender

‘and the petiolules rather long. Leafets 7 to 9, corinceous, shining,

oblong, shorily acaminate, quite entire, the base rounded oe slightly
narrowed ; main nerves 7 to 9 pairs, spreading, almost horizontal, very
faint; length 35 to 65 in.,, breadth 12 to 1B in.; petiolules 4 to G
in,, that of the terminal leaflet 1 to 15 in, ; stipules deciduons (not seen),
Fruitin short terminal racemes : the drapes when ripe ovoid, tapering to
each end, glabrous, 1'25 to 1:75 in, long, aud abont 1 in, indiam. Eogler
in De Cand. Monog. Phaner, IV, 108; Wall Cat. 8546 dn part.

Sifigapore: Wallich. Malacea : Grifith 1147 ; Maingay No. 335,
(Kew Distrib). Perak: King's collecior, Nos, 4604, 4263, 5658 and
10816,

Male flowers of this are not known. The ripe drape is much more
ovoid than in the majority of the species, and this is the character by
which, so far as the material goes (for male flowers of this are un-
known) it is most readily distingnished from O. parvifolinm, Benn.
A flowering specimen recently collected in Singapore by Mr. H. Al
Ridley (No. 3799) may belong to this, Ripe fruit from the same free
is required to seitle the matter,

2, Tucoxoenninys, Hook, F

A tree with pustulate tomentose-pubescent branches. Leaves alter-
nate, imparipinnate, with opposite peticlnlate lenflefs. Flowers polyga-
mous. Calye large, keeled, with 3 large connivent valvate segments.
Petals 8, valvate, abont equalling the calyx. Dise anuular. Stamens 6,
inserted on the margin of the disc; filaments very short. Ovary 3-
celled, nearly globose; style slraight, short, stigma 3-lobed ; ovoles
9 in each cell, axile. Drupe obliquely globose, 1-celled, l-seeded.—A
single Malayan species.

1. Tricoxocarauys Griprirmir, Hook, fil. in Trans. Linn, Sce,
XXIIL, 170, +. XXVII. A tree 50 to 100 feet high : young branches
rather slender, sparsely lenticellate, vusty-pubernlous. Leaves 6 to 12
in. long, their rachises minutely tomentose; leaflets 13 to 15, thinly
coriaceons, oblong-lanceclate, acuminate, entire, the base rounded or
slightly narrowed : upper surface glabrous except the tomentose midrib,
pale when dry ; the lower sparsely pubescent, pale brown when dry
and the 13 to 15 pairs of sub-horizontal main nerves rather prominent :
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length 1'5 to #in, breadih 65 lo ‘1in. Pamicles shorter than the
leaves, few-flowered, rosty-tomentose ; branchleta and pediecls with
linear-oblong bracts. Flowers polygamouns, *35 in. long, Calyx large,
keeled, with 3 deep brond triangular connivent rusty-tomentose segments,
Petals narvowly elliptie, slightly exserted, densely pale tomentose with
& glabroné spot on the base inside. Stamens 6, insorted by short
filaments on the edge of a thin hypogynous annular glabrous dise, very
small in the pistillate flowers. Ovary depressed sub-globular, glabrous,
the style basi-lateral; the stigma depressed, capitate, obsenrely 3-lobed.
Drupe obliquely sub-globose, glabrous, about 5 in. in diam. Bennet
m Hook. fiLFL Br. Ind. I, 589, Santiria Grifithii, Engler in DC.
Mouwog. Phanerog, IV, 155,

Malacea; Griffith, No. 1148 ; Maingay (Kew distrib.) No. 316.
Perak; King's collector Nos. 4625, 16828, 8817, .

4. Baxtinia, Blume.

Reziniferous trees. Leaves alternate, 3-foliolate or imparipinnate,
firm ; leaflets opposite, slightly oblique, entive. Flowers in uniformly
hermaphrodite, axillary or terminal branched panicles; the stipules,
(if any) fugacions, bracts unsually obsoclete, bractecles minute. Calyz
enpuliform, 3-lobed or 3-fid, valvate. Pefals 3, valvate or sub-imbricate,
broad and truncate at the base, exceeding the calyx. Dise annular,
fleshy, adnate. Stamens G, distinet, usually inflexed, inserted on the
margin or outside of the dise. Ovary 8-celled, with 2 ovules in each
cell; style short, stigmn capitate or 3-lobed. Drupe ellipsoidal or
sub-globose, more or less laterally compressed on the ventral side, and
the sear of the stigma unsnally lateral or basal, 1-celled, 1-sceded ; the
stone crustaceons, ravely woedy, Cafyledons contortaplicate.—DisTriE.
Malayon Archipelago. Species probably 35,

Panicles longer than the leaves.

Panicles and leaves glabrons; leaflets 9 to
20 in, long e LS. flovibunda.
Panicles  hispidulons-pubescent ; leafle
sparsely hispidolons on the lower sur-
face 4 to B in. long flowers on long
slender pedicels w2, 8, laxa.
Panicles pubernlons; leaflets glabrous;
leaflets 3 to B in. long fAowers on short

pedicels v 3. 8. fasciculata,
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Panicles shorter than the leaves.

Panicles solitary, axillary or terminal,
with rather long peduneles.

Branches of the panicles few, lax,
slender, very long and beaving the
flowers on short distant eymules

Branches of the panicle numerous,
stont, divarieate; the flowers in
corymbose cymes towards their
apices.

Flowers -2 to -25 in. long; ripe
fruit more than 1 io. long ..,

Flowers *1 in. long or less : ripe
froit *6 to -7 in. long.

Flower-buds conical et
Flower-buds globulax
Panicles sessile, branching from the base,
gometimes more than one from a leaf-
axil.

Leaflets quite glabrous.

Scar of stigma terminal in the
ripe fruit ; leaflels narvowly ob-
long, their main nerves 12 to
14 paivs e

Sear of stizma nf ripe fruit ap-
proximated to its base.

Leaflets oblong to elliptic-
oblong ; nerves 10 to 15
pairs i

Leaflets  elliptic-oblong  to
ovate ; nerves about 8 pairs
or fewer 5 i

Leaflets more or less hairy beneath.

Leaflets quite glabrouns on the up-
per surface.

Lower surface of leaflets
boldly reticulate and rusty-
pubescent ... .

Lower surface not conspicu-
onsly reticulate, rusty-
pubernlons when young ;

=2

el

sl

main nerves abont 10 pairs 12,

e

L 8. puberula,

. . macrocorpa.

. 8. Levigela.
. 8. oblongifolia.

. &, fﬁ?tg:}"ﬂfiﬁ.

. 8. Wrays,

8. apioulali,

8. coslala.

3. conferta.
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Leallets glabrescent on the upper
surfaee, the midrib tomenioso ;
lower surface densely rusty-
tomentose ; main nerves 15 to
20 pairva o e 13, 8. multifore.

L. Baxmiria rroriouxos, King nosp. A tree 20 to 30 feet high
young branches stout, seurfly, rusty-pubescent. Leaves 2 or 3 feet long,

the rachises flattened and channelled on the upper surface below the
lowest leaflets, anricled at the very base, puberulouns at fivst but speedily
glabrons. Leaflels 13 to 15 ov 17, corinceous, oblong, shortly ncuminate ;
the base ronnded, slightly nnequal ; glabrons on both surfaces, the mid-
rib alone sometimes puberalons on the lower, reticulations minute; main
nerves 20 to 30 pairs, spreading, cnrving at the tips, interarching but
slightly ; length 9 to 20 in., breadth 2:35 to 5 in. ; petiolules very etout,
5 to 7 in. long. Panicles 2 to 3 feet long, slender, much branched, strinte,
glabrons, bearing numerous seattered horizonlal short branchlets -5
to 1'3 in. long which bear ftwo or three 3- to S-flowered oymules,
Flowers 1in. long ; their pedicels longer, unequal, slender, puberulous,

with a few subulate bracteoles at the base. Calyz Hat, 3-angled,
-—-—"‘h’n ‘

glabrescent. FPefals erect, deltoid, fleshy, coneave, keeled along the
middle, glabrous ontside. Stamens 6, the filaments shorter than the
oblong anthers, slightly dilated below, inserted on the outer surface of
the edge of the thick fleshy eupular dise. Ovary small. Style short, stout,
3-angled like the stigma. Ripe drupes elliptic, apiculate, glabrous, ‘8 in,
long and 5 in. in diam ; the peduncles slender, 5 to *75 in. long; stig-
matic sear terminal.

Perak : King's collector, Nos. 7510, 7632 and 10151,

There are in the Caleuttn Herbarium flowering specimens of a
species closely allied to this; but in the absence of fruit [ hesitate to
describe it.

2. Saxmiria Laxs, King. A tree 50 to 70 feet high : young branch-
es, rachizes of the leaves, and the inflorescence densely clothed with rusty,
hispidulous, spreading and mostly decidnous hairs.  Feaves Ldto 22 in.
long, the stipules (if any) deciduous, Leaflots 7 1o 9, oblong to eblong-
elliptic, sometimes slightly obovate, shortly and abruptly acuminate,
the edges entire, the base often unequal-sided, cuneate: length 5
to 8 in., breadth 1'75 to 25 in., peticlule *4 or '5 in.; both smrfaces
reticnlate, the upper glabrous, the lower sparsely hispidulons especially
on the midrib and nerves: main nerves 12 to 14 pairs, slighily promi-
nent on the lower surface, spreading, curving, interarching near the
edge. Panicles nsually much longer than the leaves, terminal, their
branches short, lax, rather few-flowered, the nltimate branchleis gla-

-
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brous, the larger hispidulous-pubescent. Flowers *3 in, in diam., gln-
brous, shorter than the slender minutely bracteolate pedicels. Calye
with 3 broad, spreading, very blunt teeth, mnch sliorter than the corolla.
Petals 3, thick, bhghtl_‘r keeled on the back, ovate, obluse. Stamens 6,
fn:-ﬂ abont as long as the petals, inserted on the outer margin of the
lobed, glabrous, cushion-like dise; anthers ovate, about s long as
the thick rather flattened filaments: rudimentary ovary snbmerged in
the dise, small, sub-cylindrie, glabrous as is the thick fluted style;
stigma d-lobed. Female jlowers unkoown, Ripe drupes narvrowly
ellipsoid, triconons, one side wider and Hatter than the other two,
glabrons, 1 to 1'4 in, long and ‘6 to 7 in. in diam; stone thin.
Canarinm laznm, A, W. Benn, in Hook. fil. F1. B2, Tud. I, 535 ; Engler
in DeCand. Monos, leuemﬂ IV, 139,
Malacea ; Maingny (Kew Distrib.) No. 366. Peralk: King's col-
lector, Nos. 3192 and 3516. Peunang: Curtis No. 1431. Pahang; ltidley
No. 2451,
The drupes of this have the remains of the stigma terminal, and in
this respect they agree technienlly with the dingnosis of Cunariun.
But they ave not equally 3-sided as in that genus, one side being wider
“and more roonded than the other two. The structure of the Rower is
not at all that of Canarivm, and I therefore transfer the species to
Santiria.
3. Haxriemn pascicviaTa, A. W. Benn. in Hook. fil. Fl. Br. Ind. I,
539, A tree 40 to 50 feet high : young branches at first rusty-pube-
scent, becoming glabrous, the bark pale cinereons. Leaves 10 to 15 ing,
the rachis terete, at first puberulons, afterwards glabrescent, slightly
flattened on the unpper surface near the base. Leaflels 5 to 7, mem-
branous, elliptic to elliptic-oblong, more or less eaundate-ncuminate, the
> base cuneate, both surfaces glabrons ; main nerves 7 or 8 pairs, spread-
ing, much curved, interarching, bold and prominent on the lower, in-
' conspicnous on the upper sm fm..i1 s Jength 45 to 9 in, breadth 2 to 3
in ; petiolules *75 to 1 in, much thickened at each end, the terminal
one much longer. Panicles slender, puberulons, terminal, os long as or
longer than the leaves, with fow long, narrow, angalar, lax branches
bearing at intervals short G- to 10-flowered eymules. Flowers 105 in.
long ; the pedicels unequal, tomentose, bracieolate. Calyr cupular,
hispid-tomentose ouiside with 3 bold, deltoid, acute teeth. Pefals
. imbricate, slightly longer than the ealyx, deltoid, glabrescent. Stamens
G, Hlaments abont as long as the broadly ovate anthers and inserted
ontside the edge of the ring-like glalous dise.  Overy ovoid, glabrous.
© = Ripe drupes narrowly and obliquely ovoid, fluttened on one side, slightly
gibbous at the base, glabrous, the scar of the stigma terminal, '8 in.
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Scortechini No, 1988
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long and -6 in, in dinm. Englor in DeCand. Monogr. Phanevog. IV,
164, ;
Malacea: Maingny (Kew Disteib)} No. 307. Penang : Curtis No.
4. Bmxtiua rupervis, A, W, Bonn, in Hook. fil. Fl. B Ind. H
037, A tree 30 to 50 feeb high : young branches slender, pale gray, ab -
first pobernlons afterwards glabrous. Leawves 8 to 10 in. long, the rachi-

ses glabrescent or glabrous, tevete, flattened on the upper surface just

above the base. Leaflels 5 ravely 7, thinly corinceous, elliptic to oblong,
acute or shortly acumioate, the base slightly euneate; upper surface
]nitu glabrous; the lower minutely pubernlouns, reticulate, the 9 to 11

pairs of spreading, eurving, interarching nerves prominent : length 4 to

G in., breadth 15 to 25 in. ; petiolules *4 to 6 in. long, the terminal

ong 1 to 1'75 in,, all swollen at the upper end. Panicles terminal or

axillary, shorter than the leaves, minutely tomentose, with a few lax

spreading branches bearing rather distant, 5- to 8-flowered, sub-sessile

eymules. Flowers about “05 in, long, the pedicels about as long, unequal,

stont, tomentose. Calyxe enpular; with 3, deltoid;, acute teeth, tomen- ;

tose outside; Pelals valvale, ovabe-rotund, comcave, with a slight {
inflected point at the apex, glabrons, much longer than the calyx,

Stamens 6 ; filaments lenger than the ovate authers, inserted on the

edge of the crenulate fleshy dise: ovary oveid, glabrous. Ripe drupes

narrowly ellipsoid, straight on one side, enrved on the other, obseurely .
3- or d-angled, glabrous, the sear of the stigma terminal ; lengtl 75 in,,

diam. *35 in. Engler in DC. Mon. Phan. 1V, 161. i
Perak : Wray, No. 3210 : King's milc:tm, No. 'H'TS, 3520, (832, '
This comes very near to 8. fasciculata, A. W, Boon,, and I much %

doubt its being really distinct from that species. e
5. Basmirty Macrocanes, King n. sp. A glabrons tree, 40 to 70 feet 3

high: young bronches with brown lenticellate bark, Leaves 5 to 9 in.
long, thie rachis slightly flattened on the upper snvface near the base.
Leaglets thinly coriaceous, oblong-elliptic to obovate or sub-rotund, very .
shortly and bluntly apienlate; the base cunente, rarely rounded ; main
nerves 7 or 8 pairs, spreading, slightly envved, interarching boldly, slight-
Iy depressed on the npper surface (when dry) and sub-prominent on
the lower: length 3 to 75 in., breadth 2 to 275 in, . petiolules 35 to
5 in., the terminal one 1 in. or more. Panicles axillary, solitary, shovter
than the leaves, with distant lateral branchlets ‘5 io0 1 in. long and bearing
at their apices 2- to G-flowered bracteolate cymules,  Flowers 2 to 25 in.
long. Calye thick, deeply cupular or sub.campanulate, with 3 bold —e—
triangular lobes, glabrescent.  Pelals twice as long as the calyx, flesby,
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glabrons, broadly oblong, very concave, the apex much thickened and
deeply inflexed and the sides partly inflexed to form a kind of hoad.
Stawens G2 the flaments mueh shovter than the ollong anthers,
weolate, dilaied at the base and inseried outside the guadrate lobes
ihe thin ring-like dise. Ueary ovoid-globose, glabrous, tapering into
tlie short thick style: sticma diseoid.  Ripe drupes obliquely evoid, flat-
tened on one side, glubrons, 1:25 te 15 in. long, and about 75 in. in
diam ; peduncle slender, *5 to 1 in, long, sear of stimmian terminnl,

Perak : King's eollector, Wos, 5304, 5380 and 7208,

6. Baixtiein vapvigata, Blame Mus. Bot I, 211, A tree 50 to 100
feet high: young branches dovk-colourved, lenticellate, glabrous. Leaves
O to 17 in. long, glabrous: the rachises flattened below the lowest
leaflet and channelled at the base. Leajlets coriaceous, ellipiic-oblong to
ablong, shortly acnminate; the base nsnally rounded or sub-cordate, but

snmetimes narrowed and sub-ubligue : both surfaces retieulate, the lower
brown when dey : main nerves 11 to 17 pairs, sub-hovizental, slightly pro-
minent on the lower surface; length 45 to 9in, breadth 15 fo 28 in,
petiolnles abont ‘5 in. Puanieles shorter than the leaves, axillavyor
< siightly supra-nxillary, solitary, 6 to 8 in. long (including the rather
long pedancles), spreading; the branches ascending, pubernlons near
the apices where the flowers arve erowded in conieal ebracteolaie cymes.
Flowers less than -1 in. long, shorter than the pedicels. Calyr eunpular,
the mounth almost entire or waved, minutely tomentose outside. Pelaly
deltoid-ratand, the apex inflexed, valvate, glabrons. Stamens G: anthers
ovate, nbont as long as the filaments which are inserted by dilnted
bases outside the ring-like disc: mdimentary ovary small, ovoid. Femnale
flowers not seen. Ripe drupes -6 in. long, glabrvons, broadly oveid, blunt,
b fatiencd on one side, the remains of the sticma near Liwnpl‘.x of the
= flattencd side, peduncle -5 in. long. A. W. Benn. in Hook. fil. 'L Br.
Tud. I, 538; Engler in DeCand. Monog. Phanerop IV, 165. Cana-
vt lasvigatum, Mig. Fl. Tnd. Bat, Veol. I, Pt. 2, p. 648. Canariem
) alitssimuor, Herb, Korth.
Mulacea; Griffith No. 1148, Maingay. Perak; King's collector,
Nos. 4438, 5441, 52339 and 7OGL; Scortechini.—IlsTrin, Sumatea,
The leaves of this vary n good deal as to the number of the
main nerves and as to the shape of the base, some having braad and even
- snb-cordate while others have caneate bases.
7. Baxmmia ostoxarronia, Blume in Maos. Bot, Logd, Bak I, 211,
A tree 50 to 80 feet high : young branchea pale, lenticellate, ab first
scarfy, afterwards glabrous. Leaves 12 to 18 iun. long; their rachizes
tercte, not winged at the base but slightly Hulmned, glnhmuq ihe sii-
pules (if any) de;tduuus Leaflets 7 to & in., thinly coriaceous, oblong,
J.mo 3



ass 0. |{i||;:' — Materinls I_'.--.' a Ilara |:|"L|"I-'r .'|.I'-r.'-|_-.--r.-. Peaivenl, N ok,

oecagionally ovate-oblong or ovate, 5|i:_{||l|]:.' unequilnteral es weinlly al
the base: the apex very shorily abeuptly and bluntly acuminate, edires '
entire ; base in the oblowe forms sab-cuneate, in the ovate forms beond
and rounded : npper surfaces elabrons and reticulate, ohivaceous wh
dry; the lewer pale brown when dev, very 1|'.ir|1|h-rl'n' lepidote ; ma
nerves Lo to 13 pairs (in the ovate forms only 7 or 8 pairs ), spreading,
intermehing near the edge; length & to 6 ing the ovate forms shorter

breadth 1'75 to 225 in,; petiolnles 5 to *7 in., the terminal one 155 in,

Panideles axillavy or torminal, shorter than the leaves, pale senrfy when

VO, Iii'L":Il'il':Illr.'1 LY I, :-'I||I'._*:|tr'i||_‘_;'. the lowers |_':'|:|u.;||_;1i nenr the oxtre-

mities of the branches, ebracteolate.  Huds '1 in. in diam., sub-elobular,

about as ](1'.]'_:' as the ln];l'\.':an-Jn:-|-|_i.._~g-|_-._ [".r.r_.-l,"r 1_';|||_'|]1;g1|_1|_t:|_[,:u1 ,_]_l_.l_-.l_,[}- cut into
i, votand, deltoid, sub-concave teeth, seurly ontside. Pefals sub-rotund
with a truncate base, slightly concave, longer than the calyx, pubep-
ulonz ontside, glabrous inside. Stanens 6. duflers oblong, abont ag
long as the filaments: the latter flaitened, narrow, inserted outside the
glabrons, thin, fleshy, lobed dise.  Ripe drupes ovoid, ellipsoid or globose,
fattened on one 2iide, oblique, obscurely Segonons, glabrous, *7 in, lone,
and’ 5 m. 1o r][:III'!.1 the searof the sticma at the ApCx of the flattened
gide. Englerin DeCand. Monog. Phanerog, 1V, 162, Santiria Ma ingayr, =
A. W. Bermn. in Hook, 61, FFl. Be, Ind. I, 538 - ]'1.||._1_{'||_~'|‘ l.e. IV, 165.
r-."r'n'n'.'rz, \\IH‘[ Fl. Iud. DBal. ], Pt. '3, ]1h!:| Clanai-
wm cupleron, Miq. Fl. Ind. Bat, Vol I, Pt. 2 - 648,

Malacea, (Kew Distrib.) No. 310, Perak: a common tree, King's

Canarinm: obilo

collector.—Distrin.  Sumatra, Java, Borneo,

Blame's original description (deawn up  from specimiens  from
Java and :"JIHIIJ:'H:I'HJ giits  this plant well. An anilentic speciten of
Miquel’s Coanarinm enpteron shows that that gpecics must by redneed
liere, ns mus=t Bennet's Sandivic Maimgayi of whicl Maingay's specimen 7

No. 310 (Kew Distril.) is the type. Cunerivn sub-vepandum, Mig.

is, according to its auathor, closely allied to C ernglerem, Miq. and should
probably also be reduced to this,

8. Savueia toxcrrons, King noosp o A tree 10 to 20 feet hich - ;
yonng branches very stout, (5 to ‘75 in in dinm.), their barlk brown,
glabrons, lenticellabe. Feaves 2 to 3 feot long, olabrons ; the rachises
stout, flattened below the lowest leaflets, not winged at the bases. Feadafs
11 to 15 Im[r-s, Ii:‘l[-nn'.'llr ollonce, g_'r:-:|-l:|.'1||:.' i:‘.]‘:m-iuj_: to the ;11_;;;]':1{-“;“.3
apex, the base a'hh':lul- arr roanded ; main nerves 12 to 14 pairs, spread-
ing, curved, not prominent : length 9 to 11 in,, breadth 1°75 ta 25 in, ;
petiolules 'G5 to 1 i, stoul, enlarced af cach end.  #lopers nnknown.
Feuiting panicles much shorter than the leaves, one or two in the axil af A

a leaf, nuequal, only 4 to 7 in. long, glabrons, the branches short, =
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Ripe drupes ovoid, flnttened on one side, the sear of the stigma terminal.
glabrous, 1 in. long. and 65 in. in diam.

Perak: King's collector, Nos. 3504, 6313,

This is so unlike any described species of Saunfivia that, in spite
of the absence of flowers on the only specimens [ have seon, I have
j‘*\'erllui'u:f to name it. The small size of the tree and the large size of
its leaves make it easy of recoguition in the geanus,

O Sasricra Wearn, King n, sp. A tree 20 to 30 feet high : young

branches very thick, (*75 to 1L in. in diam.}) Leares 12 to 30 in. long;
the vachises trigonous, channelled in the lower part and almost x-.'[ngud

-

at the base, pubernlous. Leaflefs 13 to 15, membranous, oblong to
elliptic-oblong, very shortly and blantly acuminate; the base rounded,
slightly oblique; apper surface shining, olivaceons when dey, the lower
pale brown, both glabrous and reticulate; main nerves 1U to 15 pairs,
spreading, curving, slightly prominent benentl, length § to 11 iu,

densely crowded in the axils of one leaf, ebructeolate, puberulous or
glabrescent below, the unltimate branches scurfy rufous- puberulons.
Flowers -1 or *15 in, long, shorter than the pedicels.  Calyz cupular, the
mouth with 3, broad, shallow teeth, glabvons, with o few hairs near the
edge. Petals valvate, rotund, glabrous, rathel fleshy. Stamens 65 the
anthers ovate, longer than the flattened filaments which are inserted
an the outside of the edge of the ring-like, fleshly, glabrous, corrugated
disc. Rudimentary ovary small, ovoid.  Female flowers unknown,  Hipe
drupes chqum.'l_].' ovoid, Slighti}' l:!'UlI:IJ_iII.'E_'.‘i-‘SUIi, blont at each end, -6 to 75 1n.
long, elabrous, the scar of the _.;Lj::rm:; upln'uxi:u:tll:ll e the iu*l.lltm'h',

breadth 2:3 to & im, ; peliolules thickened at buth ends, 5 to 1 in, the
toerminal one more than twice as long.  Puasicles 3 ov 4 in, long, several
_h-h__‘_

B peduncle *5 in. Jong.
- Perak : Wray, Nos. 1423, 2070; King's collector, No. 3689 ; Scorte-
chini No. 2092

Allied to 8. conferta, but with larger leaves and fruit, much less

hairy panicles, and perfectly glabrons leaves.

10. SaxTIRIA APICOEATA. A, W, Benn. in Hook. fil. FL Br. Ind. [,
| =37, A tree 20 to 50 fect high: young branches with pale’ bark,
pubernlous. Lrares G to 8 in, long, stipules (if any ) deciduons. Leaplets
wiembmnons, oblong, elliptic-oblong  to ovate, more or less bluntly aca-
ainate. the base rounded or caneate, glibrons on both snrfaces and reti-
culate especially on the lower; main nerves rather irregular, about &
3 pairs, ascending, curved, slightly prominent bencath, length 35 to 575
' in,, breadth 175 to 225 in. ; petiolules “k to 5 in., the terminal longer,

- Punieles axillary, slender, shorter than the leaves, more or less pyrami.
dal, glabrous, the flowers small and crowded near the puberulons
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npices, braeteoles minute,  Flowers *1 in. or less in diam., their podicels
twico as long,  Cefye copular with 3 beoad, shallow, blunt tecth, nenrly
glabrons, Pefals rotund, glabrons.  Shemens 6, inflexed ; anthers ovate,

abonut as long as the Hattened Glaments which are inserted by thoi
elightly dilated bases outside the -v|.L|1nm~, Hesly Tobod mud |-4,|“|.r-11.-||
dise,  Rudimentivey ovary ovoid, sunk in the dise, pubeseent ; slyle very
short ; stizma 3-1obed, small, terminal, F witle flowers in primicles like the
males, the stamens with broader flaments: overy brondly  oveid,
pubesceut, style vory short: stivma lnrgo, discoid, ""E'“l""h" torminal,
fiipe dropez ovoid-globose, -5 in. long, elabrons, the sear of the stivma
near the base, the pevicarp thinly corinceous. Engler in DeCand.
Monogr. Phanerow, IV, 163,

Malagen: Maingny, Nos. 303, 308, 314 (Kew Distrib.) Perak:
Beortechini 1701 : King's collector ;—Distuin, ; Sumntea,

The fruit is remarkable for the close approximaiion of ilie
remains of the stigma to the peduncle. The venation of the leaves
is variable : in many specimens the main nerves bifurcite about half
way between the midrib and the edge of the leaf, while in otliers there
iz no bifureation at all.

11. Bamrmniy costata, A, W. Benn. in Hook. fil, FL Br. Ind. i
387, A tree: young branches with gray baak, rusty-pubernlons at fivst,
ultimately glubrous. . Jwaves 6 to 9 in. long ; stipules (if any) deciduous
the rachises broadly channelled above in the lower part, but not winged
at the base, L,r!rf,-f,.- COYIACE0NE, t:]:lung-t:nu_'en[ntu to D]]jfnii.*. 5}](.1'[‘1:.;
and bluntly acnminate, the base acufe or rounded : upper surface quite
glabrouns and

ing, the mideib promivent on both surfaces; lower
surface boldly reticulate and with a few seattered hairs: the 9 to 11
pairs of main nerves spreading, earving, very prominent, rasty-pubescent ;
length 35 to 45 im, breadth 1°25 fo 2 in., ; petiolules *35 to *5 in.,
thickened at both ends. Panicles solitary, much shorter than the leaves,
(only about 3 in. long) few-branched, rusty-tomentose, deciduonsly
bracteolate. Flowers °1in. long, in small fascicles at the ends of the
branchlets; the slender pedicels nboutas long or longer. Calyz cupular,
truncate, dentate, glabrescent. Peluls much ]nnrfnr than the ecalysx,
broadly ovate, blunt, coneave, nearly glabrous. Stamens G ; the filamenia
about as long as the anthers, slender and inserted beneath the marFin
of the nu1s-u.l1, of the small ring-like dise. Ripe drupes l]dl‘!‘{n'.]:, ovoid,
slightly flattened on one side, *75 in. long and *5 in. in dinm,, the
scar of the stigma apieal. Engler in DeCuandolle Monogr. Phanerog,
IV, 157.

Malacea: Maingay (Kew Distrib.) No. 318, Perak : King's col-
tector, No. 7597,

B
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The shory rusty-tomentose panicles, and almost glabeons lowers on
glender pedicels 1Ji-il.ingni5||. this from 8. fesefenlodo, to which it i3
closely allicd. The leaves also give dingnostic wavks, those of this
species having more nerves and being pubescent beneath,

4 12, Sasrinia coxveeTa, A, W. Beon. in Hook. fil. FI B Ind, 1,
’/ A, A tree: yoong shoots rather stont {35 in.in diam. ), :-'u--1lr-p1|lu-|-.

ulons, afterwards elabvous and strinte, Leaves 12 to 18 in. long;
g stipules (if any) deciduons, the vachis mfous-puberulons when young,
Lewtffets covineeons, 9 io 13, oblong to oblong-laneeolate, gradually topering
to the acuminate apex, the base vounded ;: npper smrface glabious,
shining, minntely retienlate, olivaceons when dey: the lower brown
when dey, minntely msty-pubernlons  when young; main nerves about
10 pairs, spreading, curving, slichtly prominent on the lower surfpce
leagth 3:5 to 6 in., breadth I'G to 2 in., petiolnles 6 to T in,  Panicles
3 to 4 in. lomg, saveral from an axil and mueh shovter than the leaves,
rufons-pubeseent, densely crowded, bracteoles minute ; pedicels slightly
shorter than the flowers. Flowers -1 to 15 in, long. Calyx cupular,
with 3 shallow broad teeth, rusty-tomentose oniside. Pefels imbricate,
rotund, concave, pubernlons. Sfamens 6, inflexed, the anthers ovata,
about as long ns the flat filaments which are inserted on the edge of the
fleshy ring-like dise; rwdfinentary ovary small, glabrons, ovoeid, Fewmale,
Jowers 1ot seen.  Ripe drupes obliquely ovoid, dark-coloured, glabrous,
rather less than *3in. long, the sear of the stigmn near the base, pericarp
stontly corinceonz. Engler in De Candolle Monogr. Phanerog. IV, 160,

Malacen : Maingay (Kew Distrib.) No. 306, Griflith No. 1150,

This is readily distingoished by its erowded condensed rufons.
- tomentose panicles and small glabrous Eruit.

} ~ 13, SBaxriera wvrrrLors, A. W. Benn. in Hook. fl. Fl. Br. Ind.
I, 538. A tree, 60 to 100 feet high : young branches rather stout (=35 (o
5 in. in  diam.), densely and minutely rusty-tomeniose like the
[ rachizses and under soefaces of ihe leaves and the inflorescence.  Leaves Y
to 14 in. long ; the rachises tervete in the upper part, but channelled vear
the hase,  Leadels 5 to 7, covinceons, oblong or elliptic-oblong, tapering
slighily to the shortly acominate apex; the base euneate or obliguely
ronnded ; upper surface glabrescent except the tomentose midrib and
15 to 20 pairs of sub-horizontal main nerves which arve bold and pro-
minent on the lower surface: length 45 to 10 in., breadth 2 to 3 in.,

5
petiolules *4 to 5 in.  Panieles axillary o terminal, solitary, shorter
than the leaves, ehracteolate, (7 bracteoles eaduenns) spreading,  Flawers
. crowded nt the extremities, 1 in. long, slightly longer than their tomen.
tose pedicels.  Culye o shallow cup, the mouth almost entive or with 3
2 shallow wavy teeth, tomentose vutside.  Pefals much longer tham the

s
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calvx, shehtly imbeiente, thick, broadly  ovate, obtwse, with  ghonm

slightly inflexed apieal appendix, Irons., Sfeieis G, the ovale anthors

it as long as the thick flatiish filoments which sve inserted on the

edge of the thiek Neshy rving-like disce: ewdiwentary ovary ovoid, minnte, <
Femnle flowers not seen, Ripe dewpes ovoid-globoge, Huttened on one.side

‘75 in. long, zlabrous, the sear of the stigma below the apex of ||.-\
toned side,  Engler in DeCand. Monogr. Phanevoe, TV, 160,

Malacen : Geitlith, Noo 1151 ; Maingay (Kew Distrib.) No. 30§,

Perak : Kinge's collector.

[ qunite agree with the author of this species that, when better
matevinl of Santivia toweitosa, Blome (Muz, Lugd. Bat. 1, 211), shall

be foriheoming. the two will probably be found to be identical,

A,
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b conferta, 258, 230, 251

Twiles,

Suativia, costata, 353, 260
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Ximenin fanceolata, 216
Zanthozylum, 205, 213, 214

glamdulogun, 214



raimy, 16l, 15

thims, 152




v

W
3 ..._

brfafie il
a—" )
A

b

=
'
=
5]
ey

PEDICULARIS DIFFUSA Prain.



PRAIN, Jowr. Asisl. Soc. Bengal, 1893, Vol LXILPY I PLATE 11

1 P 1 /
! RV : !

_“‘ ’:é" F Fid -_"_-Ilrl.,-l :" ,2:' | ,' P

i gy
\ by
L s

I."“' o
p .
A0 Mokerjol L1k,

. Eﬁ ( I.“.'.\.'HQ - lr

*a {12
A D Molla.delt
PEDICULARIS FLACCIDA Pram



PLATE I

PRAIN, Jour, Asiat. Soe. Eerlﬁ . 1893, Vel LK1 PLI]
I___‘___,_ E P . 05" R ol
/ |1Iu & [
Z / |II &+ } i "E/_(
& i
/ §q? =] II.'J( II|I F"V h/\. |
P A T 2 I
: %, f ?*1{%‘{‘5'?, ant f;,- | |
I : f e e |
I| — e T I| F {
II 3 ; '! FAE ] G e = .
b.‘ Er .-1 II X o I::_! h[ ——5
‘Cogols - g?‘x
’ H |

gt

| il i
e

gt Ny e,
é‘Bm Het oy j”:r“
W | %

SKET(CH MAP
of the
ANDAMAN SEA.

Soundingsin Fath™,

—0

| =1 A Sy
95 U 100"
A E_'L'-:uker_j-u lith:

C‘-»




PRAMN, Jour Asiab. & Bangal, (853 - — e
= g~ N g% - e
15 i -l—-_- J'.EI-_-. J"t",l'-”-_rri N |:.I|‘.|:I'1Lfl: !'I;'-||
I’If! - - : SR — . : - £
! iE | & & Prepargs | |
] .', @' |
VEid |
i |
| | .‘r.'}l""f-,r 3 :“i' .'.2 & i
i | | L = r!l.‘ulu:_'L |
| . : e . |
a
b sz | oTalied 2, | ]
.'_!h: il .
i Tt 9 o
| | .
' S AR, ET L == = b 2O =t
i e A VL tttle Coee .
| f .
| = ) Lt EUBY S I : !
| :-‘?3 £ B0 "o Chnnnel - |
i §&- = Lirraead! Sn 554 360 e
' 1 - e in dagy |
3 . ‘I:I- 4 -E $: 7 = ! ':l"L:?l .‘Lh J"l“'ll'! (TR LH i
-.I.l-l“-ii o - h ' 527 E fin e g"""l" i |
| 2 L T yBisa Cal
L : 23 AES 2 4" o
BERte A ¢ NOR Til; T Gl i
|
a8 - ! AN J'J|| AMAN * |
o bl A N L B w-—'hi
a7 ~ Sim =0
w frederti Elsd rmeh :
e Sl C e 22d 17 JF”J’“J i Lot
= 5 S & 4 |
£ 23 o _\Im 0L s o ;
ho i R | e : ! .
|1T_°" o =i o 5-_!' .!'l i £ I |
- i g T |
S 784 FOANTDAMAR g B |
¢ szt Rt L]
i g Barrenl Il:_-fr'.-':.u.'_,l Pl
= | st e = f
&l = Py _,;r. _h“|
[ !‘ AT il i = 12|
— | I
> _ 5 |
- [ ‘l—? i
= oy _ . |
P s A . = |
Aisum r i gkl ¥ |
A e S R T f
7 fa e
: £ : dxiile H ™
: E'”" [ 256 o5 i':m“'"" apo frivess . o |
[#e | & wEEnte | i i | l_'
| = Sevilirel -1 ' .l"'-l'll.',lf ﬁ _ .. “
| i i
i-l 1 ._.;hq.r.-'lrrr i | I
{ L TRE & e | |
» | ] | - v’] i .
< § ANRAMAN i1 SKETCH-MAP |
| : ] . :
' 17! i 2 I o1’ the | !
| s ]| It = - CROTTP i1
< ' {8z 5 o ANDAMAN GR
i fared f : : = ;i? .i‘jr'u'ruiiri:g'n in Fathoms | :
3 | , S e, | o a0g _ | .
| = = : i -.
o 2 Te:lz Degrees Chaunel | , 0
' |
- _ S s i
’ - = g3 —- s e
- |:|.p¢e"'"" hth.
J. r
l"ﬂ?ﬂ. T et




ALCOCK, Jour. Asiat. Soc. Bengal, Part 11

‘i’;ﬂn.‘l’i} s 1
1 L i +
"'E! *I - "*‘3 7

CORALS FROM THE INDIAN SSas,




Pu. VI

SRR

Ll .m.-._m%: H
;
.,qmww.... R

Do e

L

T u....r..r. 64y “...." ...“...w-”d_rlrmﬂ_..n."u.....".........

HALF NATURAL SIZE.
Drawn by R. L. Heinig, Indian Forest Service.

_ 1] JNULATRIREA U g
APy i el T e kb G st ..FHLLW"E_.F.E_..._ Liugoeh
il s TR

BLIND ROOT-SUCKERS OF THE SUNDERBANS.

Heixie, Journ, Asiat. Soc., Beogal, Vol. 1xij, Pt. IL




Pl. VII.

HOLLAND, Jour. Asiat. Soc. Bengal, Part 1L

i

Fio:

Feg: 3.

Quartz in Chinese Acid Rocks.




ALCOCHK, Jour. Asiat Soc Bengal, Fart IL

CALCUTTA PHOTOTYAL COLPSNY.

INDIAN ECHINODERMS AND CDRALS.




1 s o == =1 ol oy
HIaHSId vadsTtaa=uw w : i%

PR T o ......| . -

. : Telpne]
L h ; 4 g A —
. . il

s

&

A ey
sl
,,,/as&i/%,m%& SN N\

i ks
,f“_n/ﬁ/ ///%.;V RN

/_.__r

ALCOCK Jour. Asial. Soc. Bengal, Parl. 1L




e 1|

LA
%
§ W L
| !
1 | X
| ¥
|
¥
f -
| %
|

il












% e . e iy
: LT G, e ey e s e T Tl e ;
i NG S o e W TR N R g v iy i g ot ety it g ;
e a0 G i o T JTA- e o i R e A N o A 4 7 : 3 N :
d LN i R T i -_#., .ﬂn o i & - (it ' .ilm......__. i ;.._-.o....._..-{_.....f.. N e e s+ ey
.... LTS T, T s, a.us. A t.ir. } 2l X - . . A J.l..?l.....”.” Jam“__. e :___._..-....._...._.t.. P i s = y ..
S I:r......u... b h.x..r ..r...ﬂ# _!r._ > .mﬂ..r.. s L e il v ot ._..r.h._.: Tagr .f.v. e -..?o' W e iy A .\......
P e L . s ...l . L.hhq 7 By U.. B i | T s R T T e el iy "

Tl .-_....__._. s
L

it e g o T b T e e



	1
	2

