
J O U R N A L  

OF THE 

ASIATIC SOCIETY OF BENGAL. 

VOL, XLIII. 

PART II. (NATURAL HISTORY, kc.) 

(Nos. I TO 1V.-1874.) 

It win flourish, ifnaturalists, chemists, fmtiqnaries, philologers, and men of science 
in different parts of Asia, will commit theu observations to writing, and send them to 
the Asiatic Society at Calcutta. It will l z a n  h, if such communications shall be long 
htumittcd ; and it will die away, if they s entirely cease." SIR WM. JONES. 

. 
d 

3 
CALCUTTA : 





LIST O F  CONTRIBUTORS. 

Baoogs, W. E. ;-Some Ornithological Notes and Corrections,. . . . 
DAY, F. ;-Remarks on some Indian' Fishes,. . . . . . . . . . . . . . . . . . . . 
D o s s o ~ ,  Q. E. ;--On the Asiatic species of Molossi, . . . . . . . . . . . . 

---;-List of Chiroptera inhabiting the Khasia Hills, 
with damription of a new Species, . . . . . . . . . . . . . . . . . . . . . . ., - ;-Descriptions of new Species of Chiroptera from 
India and Yunan, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

QODWIN-AUET~, H. H. ;-Descriptions of nine Species of Atye& 
from h a m  and the Naga Hills (Plate III) ,  . . . . . . .. . . . . . . 

;-Fourth list of B&& principally from the 
Naga Hills and Munipur, including othera from the Khaei, 
Garo, and Tipper& Hilh (Pls. IV-X), . . . . . . . . . . . . . . . . . . 

K m ,  5. ;-Contributione towards a knowledge of the Bnrmeee 
Flora,. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . , . . . . . . . . . . 

;-Damriptione of a few Indian Plants, . . . . . . . . . . . . . . 
;-Enumeration of Burmeee Palms, (Pls. XII-XXXI), 

M I D L I C ~ ,  H. B. ;-Record of the Khairpur Meteorite of 23rd 
b p t .  1878, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NEVILL, Q. AND H. ;-Descriptions of New Marine Mollusca from 
the Indian Ocertn (PL I),. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SCHWENDLEB, L. ;---On the General Theory of Duplex Telegraphy 
(Part I), . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . , 

;- -(Part XI), . . . . . . . . . . 
WOOD-MASOR, J. ;--On the occurrence of a Superorbital Chain of 

Bones in the Arbmicolas (Wood-partridges) (PI. II) ,  . . . . . . . . 



Data of kaw of the dgc~ent  numbers of Journal, Port 11, 1874. 

No. 1,-containing pp. 1-32, with pl. 1,-wae issued on June 3rd, 1874. 

No. 11,-containing pp. 33-144, -was issued on October 17th, 1874. 

No. 111,--containing pp. 145-189, with pb. III-X,-was issued on De- 
cember 19th, 1874. 

No. IV,-containing py. 191-272, with pb. I1 and XII-XXX1,-was 
issued on April 26th, 1875. 



J O U R N A L  
OF THE 

ASIATIC SOCIETY. 

Part 11.-PHYSICAL SCIENCE. 

ON THE OENEBAL THEORY OF DUPLEX TELEOEAPHY. 
By Lours S C ~ E N D L E R  

( h i v e d  December, 1873, read 4th February, 1874) 

INTBODUCTION. 
The name of ' I  Duplex Telegraphy" has been given to that  mode of 

Electric Telegraphy which admits of the simultaneous transmission in 
opposite directions of signals between two stations through a single wire. 
That this name is far from happily chosen, is evident ; but, as i t  is current 
and hw already gained a recognized footing, it is not considered advisable 
to endeavour to replace i t  now by a more rational one, and i t  will therefore 
be adhered to tl~roughout this paper.* 

In  the following investigation I shall endeavour to develop the 
mathematical tlleory of ' I  Duplex Telegrnphy" in its most general form, 
with the object of determining not only the best arrangement for any 

method, but also the relative values of different methods. 
' It is manifeat that having from general considerations decided on the 

best method, and further determined the best arrangement for this method, 
the remaining difficulties, due to the nature of the problem itself, will be 
exhibited in a clearer light, and the means of overcoming them may then 
be more easily discerned. 

Tho Qoman language poawsea a p u l i a d y  suitable word in " &gnrprech" and 
the idea is fully rendered by " Qleichxaitaigsr Gegewprechen." 
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It ie believed, however, that the sequel will shew, that if 'the best 
method be adopted, and for this method the best arrangement be selectad, 
to suit the particular line on which the method is to be employed, the 
difficulties that stand in the way of Duplex Telegraphy will hardly be 
greater than those which are encountered every day in ordinary single 
Telegraphy. 

Having access to but scanty records in this country, I am not in a 
position to give an exhaustive history of this most important invention, 
and consequently the following sketch is necessarily incomplete, and 
must be taken as merely introductory, it being relegated to those better 
~ituated in this respeot than myself to clear up the doubtful points of 
priority, and produce, what is much required, a complete history. 

The idea of sending signals in opposite directions simultaneously 
through a single wire ia by no means a new one. As early as 18419, Messre. 
Siemens and Halske of Berlin took out a patent in England* for the 
eimultaneous transmission of a plurality of messages by a suitable combina- 
tion of wires, and, although thia patent does not refer directly to Duplex 
Telegraphy as i t  was subsequently understood, it must notwithstanding be 
regarded as a forerunner of it. In  point of fact Dr. Wr. Siemens's idea 
represents the general problem of which Duplex Telegraphy ia only a 
particular case. 

In  1854 Dr. Gintl of Vienna tried his " compensation" method of 
duplex" working between that capitol and Prague,? and on the 30th 

November of the same year read a paper before the Kaieerlich Konig- 
liche Acadamie of Science of Vienna1 on the practical solution of the same 
problem by employing a Bain's electro-chemical Telegraph apparatus iustead 
of a Morse's receiving instrument. 

In  the summer of 1854, after Dr. Gintl's experiments between Vienna 
and Prague had brought the subject prominently to notice, M w r s .  Siemens 
end Halske of Berlin, and Hr. Frischen independeutly, invented the 
4L diflel-ential" method. 

In January 1855, Edlunds made experiments on the line between 
Stockholm and Gotheubarg. He employed a " differential'' method, which 
he had invented in 18418 for the purpose of measuring accurately Faraday's 

e x ~ u m t s . "  - 
In papers read at Paris on the 16th July and 6th August 18561 

+ e8d Odober, 18469. The setnal wdimg of Dhe Englii prtent is unknown to me. 
t Polyt. Cent4  bl., 1853, p. 1476. 

Wien Aknd. Sitzungeber., XIV. 
$ Pogg. Ann, 1858, vol. 98, page 684 
y Pogg. Ann, 1856, vol. 98, page 188. 
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before the Academy of Science by M. Zantedeschi, he claims the honour of 
heving first suggested the idea of Duplex Telegraphy, for as early as 1849 
he had proved the possibility of the simulteneous transmisllion of currento 
in oppoeib d i i t ione  through a single wnductor. Having never seen his 
original communicatiop of 1829, i t  k impossible for me to say how far tlieae 
early idem of Zantdeyhi bear on the problem; but it is certain that both 
he and Dr. Qinbl taok srgreet deal of trouble to prove an erroneous theory, 
tk., that two -distinct electrical currents can paw simultaneously in opposite 
, h t i o n s  through the aame conductor without in any way interfering with 
each other. Such a supposition k in direct opposition to the electrical laws 
which were already known in 1829,# and besides is in no way required in 
order to sxplain the oimple phenomenon of Duplex Telegraphy.+ 

N w  of the above Whods, however, came to have extended, or indeed 
ma, practical application. They appear to bave been attempted doubtingly 
and without confidence, and, although the trials are generally reported to 
bave been succeaeful, yet the methods were rejected as impracticable, and 
,came to be regarded an merely of sciediillc intereat.$ 

Only reaeatly, after a torpid existence of almost twenty y-, hm 
Duplex Tebgraphy been revived, and come to be the leading topic 
Telegraphy, muring, &r such a lapse of time, the amouut of publia 
interest i t  rightly deserves. 

$0 Mr. Stearne, an American Telegraph Engineer, is. .ape the honour of 
bving appreciated the red value of Duplex Telegraphy, and of having (by 
giving the system, m d e d  by improvemenh .of hie own, an extendd 
,applioation on the line6 of the United St+@) proved ita thorough yracti- 
cavity. 

When Steinheil in. 1837 announced hie discovery of the feaaibgty of 
employing the eerth to complete the electric circuit instead ,af s rqiiurn wire, 
Telegraph Engineers immediately recogpized ita immenee meroaptile value, 
and did not delay to v d y  his reaulta. 

Now, in the career of Telegraphy, the invention of duplex working 
ranks second only in importan08 to Steinheil's diecovery. The utilkation 
of the earth reduoed by one half the number of wirw required to c q  a 

gi;aeo trafl6n : Duplex Tdegraphy again almost halvea thie number. In 

O h  published his classical work "Dim gnlvanishe Kette mathematiach b 
beit&' in the' yeu 1828. 

t Dr. Wr. Siemem, Pogg. Am., vol. 98, pege 123. 
$ For the light in which Duplex Telegmphy woe @ed up till quite lately, ma 

ScAcllsn, Dub, &bins, Blavier, Kuhs, h. 
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the face of this fact i t  is not easy to understand why the one idea received 
immediate and universal application, while the other, of only about 10 
years more recent date, has met until now with universal neglect ; but on 
closer examination i t  will be found that there have been perfectly compre- 
hensible, although not all rational, influences a t  work. 

An enquiry into the circumstances, therefore, that  have caused the 
discovery of a system, the introduction of which must mark the second 
great era in Telegraphy, to  lie fallow for nearly twenty years is of the 
utmost interest and cannot fail t o  be instructive with regard to the 
prospects of future progress. 

From an examination of the methods originally proposed for duplex 
working, i t  will be found that  they do not in any way essentially differ from 
those which may now come into actual use. The aauses therefore, which 
have prevented the introduction of the system, must be sought for external 
t o  the methods. 

The first of these, we find, is that the invention was in advance of the 
requirements of the age. Telegraph lines had already been constructed, 
which were quite capable of carrying the given traffic and even more. 
Further, any increase in traffic could be easily met by au increase in the 
number of wiqes on the existing Telegraph posts, instead of by resorting to  
a system, which had a complex appearance, and after all might not answer. 

However, although the above considerations explain the course of 
events in certain limited instance#, and up to a certain time, they do nothing 
towards justifying the costly expedients that have been generally adopted 
until recently in preference to introducing Duplex Telegraphy. For instance, 
the reconstruction and multiplying of long overland lines, and especially the 
laying of a second submarine cable when the traffic became too great for 
one. 

It is true that the successful application of any duplex method requires 
lines of a more constant electrical condition, receiving instruments of a 
larger range,* and Telegraph operators of a somewhat better professional 
education ; but, surely, these three conditions have not all at once become 
fulfilled (since 1872) so as to make Duplex Telegraphy possible only just 
now? No-the causes, which have delayed its introduction so long, have 
been of a much less technical and more irrational nature. 

The mere fact of the duplex methods appearing complex prevented 
Telegraph administrations from thinking seriously of introducing them. 

By tho " range" of s telegraph instrument I undorntend the ratio of the largest 
to the smallat force by which the instrument in question a n  be worked without re- 
quiring n fre%h mechanical adjustment. For instance, Sie~nens's beautiful relays can be 
mqily adjusted to a range of 20, i. e., they can be made to work with one cell through an 
external mistance equal to their own resistance, and with 10 cells through no external 
re&tance, w i t h t  giving the tongue a fmh d,justmcnt. 
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The ingenious methods were never tried with that zeal and perse- 
verance which is necessary to carry a new invention successfully through. 
They were indiscriminately rejected after a few trials made without method 
or consideration, and the real conditions of succevs or failure were never 
examined or pointed out. Thus naturally a prejudice was created against 
Duplex Telegraphy, and i t  was fostered by a host of school literature up to 
the latest time m pointed out before. Further, not a single physicist or 
electrician investigated the question with a view to ascertaining what 
quantitative effect the variable condition of lines has on duplex working 
as compared with single working. 

I f  such an investigation had been made, i t  would have been found that  
the technical obstructions in the way were by no means so formidable as 
had been represented, and that the electrical condition of the lines, as well 
as the perfection of the instruments, and the professional education of the 
staff, would have fully admitted of the successful introduction of Duplex 
Telegraphy a t  least 10, if not 20, years ago. 

I t  is true indeed that the suggestion of using condensers for balancing 
the charge and discharge of a line has only been made very lately, being 
one of S t e m s '  happy ideas ; but this should have been no reason against 
introducing the system on short and overworked lines, where the charge and 
discharge ie imperceptible. I f  only one Telegraph administration had 
ehewn the perfect practicability of the system on a short line, the cloud of 
prejudice would have been dissipated, and suggestions for overcoming the 
charge and discharge on long overland lines and submarine cables would 
have been readily enough given, and thereby large capitala saved. 

To sum up, therefore, we have the following causes which acted 
persistently against the introduction of Duplex Telegraphy. 

Firstly, the invention was in advance of the age. 
Secondly, the Telegraph profession, you~ig as i t  is, is far more conser- 

vative than is good for the advance of Telegraphy, and on the whole 
Telegraph administrations and staffs have by no means that professional 
education which is required to conduct practical experiments with a clear 
underatanding, and thence deduce rational conclusions. Thus prejudice wae 
created, which was increased from year to year by authors of school litera- 
ture writing most discouragingly of the subject. 

Thirdly, unfortunately, during all that  time no physicist found i t  worth 
his while to investigate the duplex methods with a view to ascertain quan- 
titatively what can be expected of them, and how they actually compare, 
with rwpect to safety, with single working. 

Fourthly, duplex working itself could not progress, because i t  was 
neither tried nor investigated, and hence no suggestions for overcoming the 
di5culty of charge w d  discharge were called for. 



Cheat honour must therefore be given to Mr. Stearne who breught up 
$he sltbjed again so prominently, and who by his zeal suocewled in introdu- 
cing it on a large so&, and so elevated the ingenioue methods h m  the ques- 
tionable position of " interesting scientific experiments." 

I think far leas of h i  idea of introducing condensers or Ruhmkorffs coils 
do balance the charge and discharge of linen, than of h i  having taken the 
neglected child up again, against the prejudice of his own profemion, and 
shown that i t  could have a healthy existenoe even in the backwoods of 
America. I true* fhat theee.remarks will not be considered irrelevant in the 
present investigation, since they tend to shew how real pro- in om of 
the youngest banshee of applied science may be retarded for a considerable 
period by nothing but prejudiae of the profession themselves, Eor whom pro- 
p s  ehould be the firet msential ; and adminitrations will see how much 
the advance of T e l e p p h j  will always depend on their recopking and 
epcoumging by experiment inventions that are theoretically aound and tend 
in the right direction. 

G a r y  CONBIDEBATIORB. 

Befors dng; on the e o l ~ i o n  of thg problem for m y  particulat 
duplex method, it will be adwkble once for dl to state definitely the nature 
of the general question before us. This yill not only wve tihe, but the 
subsequent special solutioos can then $80 be naade-un&r a generrtl guidg 
end thus being well linked together, the wholg inyestigation will become 
fer more lucid and concise than it otherwise wodd be. 

While in ordinary (single) Telegraphy the signals ere always produced 
in the same why, i. e., by tibe signalling current arriving thrpugh h+e line 
from the distant station, the signals in Duplex Telegraphy may be produced 
in either of two ways, eaaentially different from each other. Wamely, if the 
tinma of eending from the two stations fall together, i. s., no current, or 
double ourrttnt, or any difference of currente, ie in the line, the gignab, eg 
long 8e t& state of the line exists, are produced wholly or partly by the 
.bath7 of the receiving station. Signals produo4 in this way we ahall 
caM "duplex signals," and theee signals alone indicate the wential 
difkmnce betmeen duplex and ordinpry Telegraphy. 

If, however, the momenta of aending fzom the bwo etations do not faJJ 
ctogebher, tihe signals are then produced aa in ordinary telegraphy, aud may 
.be appropriately designated " Bin@ signale." 
, It wi l l  be olear then that when the hwo stations we at work at the 
same time " duplex signals" and " single signals" muat necessarily follow 
a c h  other in accidental euccession. Nay, one a d  the same signal 
produced in either station m y  be partly a " duplex" and partly a " single" 
signal. - 



To secure, therefore, regularity of working, the + produced in 
either way should be invariably of equal strength. 

Further, aa ih Duplex Telegraphy the receiving instruments muet be 
always permanently connected up with the line, i t  ia one of the first require- 
menla that the out-going or sent current from any station should in itself 
have no effect whatever on the receiving instrument of fM station, in order 
that the instrument may be entirely free to receivs signals from the distant 
atation. Thus we invariably have two conditions to fulfil in duplex working, 
independent of the particular method adopted, namely :- 

1. The receiving irastncmcnt of each station 8 h M  not be aflcted by 
i f 8  oton d i q .  

2. The drupk sa'gnale and eingle G m l e  must lie of e p l  ebragtk. 
If these two conditione, which are necessary and sufficient, could be 

always fulfilled, Duplex Telegraphy would be entirely on a par with single 
Telegraphy, for the sending would not only not interfere with the receiving- 
the more important condition of the two-but the received signals would 
also be constant in strength, and, therefore, frequent adjustment of the 
receiving instrument would be no more required than in single Telegraphy. 

Theoretically of course every duplex method hitherto suggested fulfils 
these twoconditions, otherwise the method would have to be rejected a 
p*iwi and could not find any place in t h i ~  paper. 

Practically, however, the different methods may behave very differently 
with respect to the fulfilment of theae two conditions, nay, even one and 
the same method is sure to give quite dithrent resnlfs in this respect by 
only altering the magnitude of the resistances of which the arrangement 
consists. For in practioe variations, especially in virtue of the line having 
by no means a constant electrical condition, are necessarily going on. These 
mavoidable variations it is clear may can@ very different quantitative db- 
turbancea of the two conditions (1) and (2) either if we compare differed 
methods, or the same method under different resistance arrangememte. 

To make the foregoing clear, we will designate :- 

By p the force which acts on the receiving instrument on account 
of not being able to fulfil the first condition absolutely ; 

By P the force which acts on the same instrument, when the distant 
etation is seading a h ,  i. e., " single signals ;" 

And by Q the force which acts on the same instrument, when both 
&tione are -ding Binwhoz~d&,  i. e., duplex signals." 

Then the 'first condition (1) ia erprsesed by :- 
p - 0  (I) 

and the second (2) by 
P - Q - 0  (11) 
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Further i f p  cannot be always kept rigidly equal to zero (on account of 
unavoidable variations in the system) we should a t  least have :- 

P - 3 D as small as possible . . . . . . (111) P 
and if P cannot be always kept rigidly equal to Q, we should a t  least 
have :- 

P - Q = S as small as possible. ., . . . . . . (IV) 
p, P and Q being functions of the resistances and electro-motire forces 

of the system, which are known so soon as the particular duplex method has 
been selected. 

The general problem which is to  be solved for duplex Telegraphy may 
now beclearly stated as follows :- 

D and S are fwo known funetwne which must be rigidly equal to sero 
when no variation in the ayetem occur8 ; and whieh for any given varMtwn 
in the eyetam must be aa enaall as poueible, and approximate rapidly towards 
aero as ttira variutwn in the eyatem beeomce smaller and emller.  

Thus the solution of the problem for any given duplex method will 
always be a question of the Minima and Maxima Calculus. 

Having then ascertained the best arrangement for each duplex method, 
the methods can be compared inter ee, and that metl~od will be best and 
should be selected for use which for any given variaticn in the system gives 
the least absolute magnitude to the functions D and 8. 

I f  we suppose, however, that  the particular duplex method is not given, 
the problem to be solved becomes more general, but would still be entirely 
within the limits of the Variation Calculus, furnishing no doubt a very 
interesting and important application of that  most powerful mathematical 
instrument. The general solution would a t  once determine the best method 
possible, after which special solutions would give the best arrangement for 
that best method: 

It is, however, not my intention to endeavour to solve here the 
duplex problem in this most general fo1.m. To be able to  indicate so 
general and desirable a solution is by no means identical with being able to 
effect it. The task before me is far more simple, since, as already pointed 
out, I shall investigate each duplex method separately to determine its best 
quantitative arrangement, and ultimately compare the different methods to  
ascertain their relative values. 

To do this, the question may be attacked in two different ways, depend- 
ing on the purpose for which the solution is required. 

Namely, either the solution is to be made when considering the line aa 
a variable conductor only, but not acting perceptibly as a Leyden jar ; or 
the line is to be considered as constant in conduction and insulation, but 
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acting as a Leyden jar of large capacity. I n  the first case the solution 
would be directly applicable to short overland linea (not over 200 miles in 
length), and in the s ~ n d  case to eubmarine cables, which, if good, may 
always be considered sensibly constant in conduction end insulation. 

Further, as a long overland line acts both as a variable conductor and as 

a Leyden jar of sufficiently large capacity, i t  would then be necessary to give 
a solution with respect to both these effects. To obtain, however, the same 
result without rendering the problem too intricate, it will be beet to aepa- 
rate the two questions from the beginning, and afterwards combine their 
solutions judiciously for application t; the case of overland lines. 

le t  PEOBLEM. W h t  is the best arrangement of any giom d u p h  
method when the line ia regarded aa a variable conductor, bwt not as acting 
perceptibly aa a Leyden jar ? 

2nd PEOBLEM. What  is t7re best arrangement of any given d u p k  
method, w h  the line is regardud aa a Leydufijar of large capacity, but not 
as a variable conductor. 

The second problem may be expressed more clearly as follows :- 
2nd PROBLEM. What m w t  be the distribution of eondenmr.~ a- a 

given rasietance, in order that the troo eeeential conditions (I and 11) may 
ba least dbturbed for a v e e d  of s i g n u l l i ~  variable between t w j i x e d  limits ?* 

It is clear that the nature of these two problems ie very different, 
bwauee in the first we have to deal with forces constant with respect to  
time, while in the second the forces acting are functions of time, i. e., of the 

A telegraph line alwaya acts as a condenser with capacity and conduction resist- 
ance in each point of its entire length, while an artificial condenser, such ae a Leyden jar, 
which we are able to produce sufacientlg cheaply, has only capacity but no perceptible 
conduction resistance in each point. This is in fact the eglential difference between a 
line and a condenser, and, therefore, in order to render their charges and discharges under 
the same circum~tancea aa nearly ae possible equal, as is reqnired for duplex working, i t  
will be rimy to find the law according to which t o  distribute a certain given system 
of condensers along a given resistance. 

This law will clearly be a function of the signalli i  speed within its limita of varia- 
tion. For instanca, say the signalling speed is constant, or its range zero, then clearly one 
condenser connected to any point of the given resistance would d c e ;  only the mag- 
nitude of the capacity of this one condenser would be determined by ita p i t i o n  with 
reaped to the resistance, and in addition to this would of corn be 5sed by the signalling 
speed and the known capacity of the line. 

huther, say the speed of signalling ia variable between 0 and co , or its range is 
infinite, then clearly only an infinite number of small condensers distributed along the 
given resistance in the very same manner aa the capacity is distributed along the line 
would strictly answer the pnrpoee : in fact, the condenser repired in this imaginarg caea 
would be nothing more or less than a seeond Telegraph line, identical with the one used 
for signalling. In practice, however, the speed of signalling varies only between narrow 
limita, and thorefore the number of condensers required to reproduce aa nearly ss possible 
the action of the line with reaped to charge and discharge, will become few, especially if 
the beat system of distribution has been determined. Until this h w  is known we ern do 
nothing bat 5 d  i t  approximately by erperiment, however tediaas i t  may be to do so. 

2 
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signalling speed. (The forces in this case are proportioned t o  the trua 
currentu.) The latter problem being far the more intricate and for my 
~pecial purpose only of secondary importance, I shall begin with the solution 
of the first. 

SOLCTIOK OF TEE  ST PROBLEM FOB AKP O I T M  DUPLEX METHOD. 

What  is the lest arrangement of any given duplex method, when tb 
line is rrgarded as a variable conductor, but not as acting perceptibly as a 
Leyakn jar  ? 

I. The Bridge Method.. 
This arrangemetlt for duplex working is based on the well known 

method of comparing electrical resistances LL Wheatstone's Bridge," and 
Rgure 1 gives the general diagram, when this method is applied for duplex 
working. 

I t  has also been proposed to nne Rnhrnkofls mils for balancing the effect of charge and 
discharge. This method, however, I believe must be alwaye much inferior to the one 
of using condensers, inaamuch as the strength of a Voltaic induction current cicarcely 
clrpend~ on the speed of Bignalling, while the charge and discharge of a line, it is well 
known, in not at  all an inconsiderable function of the signalling speed. 

Therefore, if the strength of the induction cnrrent had been lrdjusted to balance the 
charge and dhchqe  of the line for a certain signalling speed, the balance would be c o d -  
dcrably and a t  once disturbed if the speed varied even slightly; and since so long as 
hand signalling is nsed a certain Pariation in the Bpeed of eignalling will always eriat, 
this method will prove a failure, or a t  all events will render fresh Gustmente more fr8- 
quently necessary than when condensern am nsed 

DL Wr. Siemens mentione thh method in Pogg. h. Vol 9Q p. 122,1856. 
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Ezplanation of Diagram. 
3, electromotive f o m  of the nignnlling batterg. 
8, internal reaietance of the signalling battery. 
k, Telegraph key of peculiar construction to be described hereafter. 
g, the receiving instrument counected up in that branch of the bridge which when 

measuring resistances would contain the galvanometer. The letter g represents also the 
reaiatance of the remiving instrument* 

a, b, and d are the branches of the bridge. 
f, the resistance between the rest-contact of the key and earth. 
w, an additiond reeiatance to be inserted in the battery h m c h  for rsesons to be given 

further on. 
i the resistance of the resultant fault ("real abaolute insulation" of the line) acting a t  

a distance I' from station I and a t  a distauce F from station I1 (both I' and 1' expreaaed 
in resistances so that 1' + 1'' = I equal the "real conductor resistance" of the line). 

Further : 
D the " meawred conductor"t mintance of the line when measured h m  Station I, 

D' the '' measured conductor"' resistance of the line when measured from station 11, 

# the complex resistance of the duplex arrangement in station I, i s., the reaistrmm 
between point 1 and earth. 

p" the complex resistance of the duplex arrangement in atation 11, i. s. the resistance 
between point 2 and earth. 

To be quite general we must suppose that the Telegraph line, which con- 
nects the two stations I aiid 11, has a different resistance when measured 
from station I than when measured from station 11, and that therefore the 
best resistance arrangement nf station I must be also different from that 
of station I1 with respect to  magnitude of resistances. 

The resistancea which are similarly situated in  both the stations will 
be designated by the same letters, and to indicate the station to which they 
belong, each letter will have one accent in station I and two accents in 
station 11. 

Mr. 0. Heaviside Phil. Mag. Vol. XLV, 1873, a t a h  that Mr. Eden of Edinburgh 
claims to have s q p a t e d  this method a t  about the same time os Mr. Stearns of Boatoq 
U. 9. Am. took out a patent for it. 

Siemens'# polarized relays are well adapted for thin purpose on account of their 
great sensitivenew and wide rlmge; d'hlincourt's relays would also answer well. 

t Generally these measured values L'and L" will be different from each other, 
sapecially for long overland limes. They can become equal only under two conditioas, 
either if the resistance of the multant fault (9 is so great that the total condudor 
resistPnce of the line (1' + lu = I )  can be neglected a p b t  it, or for any magnitude of i, if 

I 
the latter hae a position in the middle of the conductor, i. e. when Z' = 1 ' = - 2 
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Further, if a relation between the resistances of one station has to hold 
good between those of the other station also, the letters will be used without 
any accents. 

The great practical advantage of the Bridge method, it will be clear a t  
once, ia that any kind of receiving in~trument which hae been uaed for 
single working may also be employed for Duplex Telegraphy. This fact 
must always be of great consideration for any administration that contem- 
plates the general introduction of Duplex Telegraphy. 

Qaneral q e s s i o n o  for tb two functions GG D" a d  LG S." 
To obtain the functions D and S, we have first to develope the general 

expressions for the forces p, P, and Q, Ray for station I. 
Byp'  we understand the force which acts on the receiving instru- 

ment g' of station I when that station ia sending alone. (Station I1 a t  
rest.) 

p', in our particular case, is therefore proportional to the current which 
passes through the galvanometer in a Wheatsfone's Bridge when balance is 
not rigidly eetablished, thus 

where A I = a l d l - b l ( L / +  = a l d / - b l c '  
and 

N'-g'(b'+d')(a'+c') + f" g1(a'+b'+c'+d')+(c'+d')(a'+b') 1 + a'c' @ '  + d') + b ' d l ( a '  + c') 
Further, by P' is understood the force which acts on the receiving 

instrument in station I, when station I1 k sending alone : Single Signals. 
This force in our particular case is proportional to the current which 

passes through the receiving instrument of station I when station I1 is 
sending alone, and we have consequently 

where CP is the current which enters the line at point 2, when station 
I1 alone is sending; (2" p i  the part of thia current C which arrives 
actually at point 1 (on account of leakage between points 2 and 1, a part 
of C is lost), and (2" p '  I)' that part of the current C p1 which ultimately 
produces the signal (si~gle Bignal) in station I. The current 0' p'aniving 
at  point 1 branchea off in two, one part goes through a' and the other 
through g 1  to earth. 

Further 
m'' C1l=  E" - 
N" 
mu :. PI a En p1 $' 

where m' = g" (b" + dn) + dn (a" + b 3  



and iV an exprawion identical in form with 3'. 
Further by Q1 we u n d e h d  the force which acts on the receiving 

instrument of station I, when both stations are m d h g  h u l t a n e o ~ l y  : 
h p l k x  &nulo. 

This force is again proportional to the current which under these 
circnmtancea paasee through the receiving instrument g ' of station I. 

Thie current can be expressed by 

and therefore : 

b' 
Q'a E/--u'+' n' 

being the current actually in the line at  point I when both stations are 
a ending simultaneously ; and this current, being the dgebraical sum of two 
currents may be either +, 0, or -. We will suppime that u1 containe 
the sign itself. 

Further we have 

Elm/  E u m w  u ' p Z  --. 
N l  NU I*' 

n '=  @I + d' + f') (a' + g 3  + b' (f' + d') 
md 4' is a function which becomes indentical which $ I  if we put 

W' + B) = f. 
Therefore the two functions D and 8 are for the Bridge method 

(station I) most generally expressed aa follows : 

and similar expressions will be obtained for station 11, namely 

m' E" b" .............. and Su = El-, #I#"- N 
+ d 4" (IV8) 
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Rigid fuwlment of the$rst condition, i. s., D = 0. 

For station I, we have D I = O  
which equation can only be satisfied by A' = 0 
aince the other factor of Dl cannot become zero for quantities larger than 
0 or smaller than a,. Then substuting for A1 its value, we have 

.......................... a1 dl-bl (L' + p") = 0 (V') 
or balance in station I, when that station is sending and station I1 is a t  
rest, must be rigidly established. 

Therefore, if balance in station I is disturbed, say by LI varying or by 
any other cause* external to LI, we must have means of conveniently re- 
establishing balance without delay. This of course could always be done 
by altering either all the branches, a/, bl, and dl, or any two of them, or 
only one of them ; but i t  is clear that eo long as the variation of L' 
which disturbe the balance does not exceed certain limits, balance may be 
regained by altering only one of the three branches available, and as this 
will also be more convenient in practice than altering two of the branches, 
or all three simultaneously, we shall make the supposition that :- 

' Balance is  re-established by an appropriate re-arljustment of one of 
$he three available branches.'t 

The question therefore is, which of the three branches, a, b, or d, is 
the best adapted for the purpose ? 

To decide this we must remember that  for station 11, in accordance 
with the f i s t  condition ( D = 0), a similar equation has to be fulfilled, 
namely 

a" dn-b" (L" + p') = 0 .......................... (V") 
Now the complex .resistance of the arrangement in station I, is a 

function of all the resistances in station I ,  and similarly p" the complex resis- 
tance of the arrangement in station 11, is a function of all the resistances 
in station 11. Therefare, generally, if in order to obtain balance, say ixi 
station I ,  any of the three branches a', b', d' were adjusted, would alter 
in consequence of this re-adjustment, and thereby the balance in station I1 
(equation V") would be disturbed, and vice versi2. In  other words ths  re- 
adjusting in one station would interfere with the balance in the otlier station, 

C a w o f  disturbance to balance external to U are inappreciable in practice and 
therefore may be neglected from the beginning. 

t Finally, when the best reeiatance arrangement has been found, the mintance of the 
different hranchea will be expressed in tern of L, and therefore to keep the best arrange- 
ment when L varies between any two given limits will involve necessarily a simultaneous 
alteration of the reeistance of all the branches. 

If, however, the variation of L is amall in comparison with L itself, an alteration of 
OM branch for the purpose of re-establishing bhn08 ie jutifid and would be abmlntely 
c o d  if the variation of L were inRnitesimaL 



and therefore rigid balance could be only attained after a series of successive 
adjustments in both the stations, and then only, from a theoretical point of 
view, approximately, introducing practical difficulties almost insurmount- 
able. 

However, examining the positions of the three branches, i t  will be seen 
a t  once that b acts as the galvanometer branch of a bridge for any current 
arriving through the line. Thus if we were to fulfil the condition, 

a d-f g 3 . 0  .......................... (VI) 
for both stations, the value of p would become a t  once independent of 
b,* and consequently any adjustment of b' to re-establish balance in 
station I would not affect in the eligl~test degree the balance in etation 11, 
and vice versa. 

Thus, presupposing the fulfilment of this condition (equation VI) for 
both the stations, the branch b would evidently be tlie best suited for adjust- 
ment.? Under these circumstshcee i t  would then be clear that  balance 
in either station can be obtainea by a Bingle adjustment of b, and therefore 
we may call equation V I  "the immediate balance condition," and the 
fulfilment of this condition, being of the greatest practical importance to 
ensure the success of duplex working, we are justified, nay even compelled, 
to use this relation (equation VI) as the basis for all subsequent investi- 
gations. 

We will therefore suppose henceforth, that  
a d - f g = O  ........................ (VI) 

ia rigidly fulfilled for both the stations. 
But, as tlie value off depends on the position of the key, which during 

signalling moves from contact 3 to contact 4 and back, the rigid fulfilment 
of equation (VI) necessitates a t  once that  

w + / 3=f  ........................ (VII) 
not only for both the contactu 3 and 4, but also for all the intermediate 
positions of the key. Thus supposing that w + /3 = f, i. a. the resistance 
from contact 4 through battery to earth equal to the resistance from contact 
3 to earth, a key constructed in such a way that contact 4 is not broken 
before contact 3 ie made, and that contact 3 is not broken before contact 
4 is made, would fulfil the required condition entirely. Keys of this kind 
can be easily enough constructed. I t  is true that in any su:h key, there 
will he always a moment when the contacts 3 and 4 are simultaneous, and 
when therefore the resistance to  earth is not f, as it  ought to be, but only 

-( B + d)& +-f) _(ad-fig)' 
P - a + d + f + t 3  F(b) 

Therefomifad -fg ia very near zero, p becomes most rapidly independent of A 

t Further, it must be remarked tbat, even if the condition ad -fg = 0 be not 
rigidly fW5lled, still by adjusting in the bmch 1 we have " uccelmaks' balance, whtmes 
b~ adjusting in a or d we should on the wntrary have "rstardsd" balance. 
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f - I f  it is, however, considered that the time during which this error lasts 
2 ' 
is very small compared with the time it takee to make a signal, ite disturbing 
effect will never be appreciable in practice, d. e. p will remain sensibly oon- 
stant during the time the key is moved to produce a signal. 

There will be no practical difficulties conneated with the fulfilment of 
equation (VII), and therefore also none with the fulfilment of equation 
(VI) ; for /? the internal resistance of the signalling battery is the only 
quantity which of itself can alter in time. However, this variation of /? for 
any efficient form of signalling battery being invariably steady and small, 
it will be always possible to neutralixe its action in time by a simple re-ad- 
justment of W. 

I f  LeclanchB's cells are used, or well prepared Minotti's, a weekly ad- 
justment of w should be sufficient. The measuring of /? will always be an 1 
eaey matter.+ 

Rigid fi@lntent of tb 2nd C d i t i o n ,  i. e., S - 0. 
The g e n e d  expression for S' was 

Ell m" 
s '5 -  

E'bl  .............. + 0' 4' (IV') 

. Remembering that by equatidn (VII)  
wl + /?I f' 

we know that $1 - +I, and subntituting further for cr' its value, the general 
expression for St becomes :- 

and this form of 8 shews a t  once that i t  is perfectly immaterial for duplex 
working by the Bridge method whether the same or opposite poles of the 
two signalling batteries be put to line,+ for in both cases equation (IV') 
becomes : 

Further, it wi l l  be seen that the right hand member of equation (IV') 
My friend Mr. It. 8. Brough wggegtsd the following very simple method for keeping 

.................... W +  B = f  ,.. e11) 
Insert a QnsU galvan-pe in the branch b, for which halance is eatablinhed with 

respect to the received current, i. e. 

&fg = 0 ........................ PI) 
Now note the deflection on thegalvanoacope when both atations are mding eimul- 

h e o d y , a n d  again when the station for which B is to he measured is esnding a b w .  

Then clearly if these two deflections am equal, w + B mnatbe equal to$ If thetwo 
ddleetiona are not equal then alter w until they become equal. After the determination 
ia made, the gelmoawpe is short circnited. - 

t In prsctice however I prefer to put the esme, namely, the positive palee tothe 
line, ae then defective inanlation will not be felt eo much. 
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A' 
can be transformed* into E' - which is egual to p', or we have generally N' 

s - P  
i. 8. the dgmence of fwced by which duplex and single signak in the 8- 

r t d h  are produced C eqml in magnitude and sign to the force by wh&h 
balance ifi that station L disturbed. 

Consequently the rigid fulfilment of the first condition (D = 0) 
will entail the rigid fulfilment of the second condition (S = 0) and this 
it will be clear is only due to the fact that the complex resistance p is in- 
dependent of b, and that the key during signalling does not alter p ; whence 
i t  follows that the perfection of the key in this respect is of the greatest 
importance. There are, however, no practical difiiculties connected with the 
construction of a key which fulfils condition (VII) perfectly. 

By the aid of the relations given in equations (VI) and (VII) we have 
therefore gained the great practical advantage, that  Duplex Telegraphy 
wi l l  be entirely on a par with single Telegraphy, if the means of attaining 
rigid balance are sufiiciently accurate, convenient and rapid. 

But, even supposing that we are unable to  keep that balance rigidly 
for any length of time (on account of 1; varying), we can nevertheless bring 
the regularity of duplex working as near as possible to that of single work- 
ing by making D and 8 as small as possible for any given variation of L. 

Rapid approzimation of tho tw~aofullctwne D and S towardr m. 
For station I we had 

E' m' E' b' g - p ' a  - .......... (IV') 
N 

which we may also write 

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

We have 
k +=-  
n 
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--- 

since ---- 
N' - n' k'-A'-  

m' 

and 
k' " = n7 

Further if we call b' the value of b which in station I establishes rigid 
balance for any given values, a', d' and L', we have 

A' = b.' 6L' 
where 6 1;' is the variation of L' which throws the balance out, and which 
variation may be either positive, zero or negative (6L' shall conttJn tho 
sign in itself). 

Further substituting 

The expression for S may be written se follows :- 
F' . 

which is the best form of 8 for our purpose. 
The function S consists of two factors, namely, of a' which, at  or near 

balance, is proportional to the current by which duplex and single signals in 
Station I are produced ; and of P which at  balance = 0. 

Therefore to make S' as emall as possible when balance is disturbed, we 
can only do so by making P' se small as possible, which is evidently the 

rn' +' 
case for y' = - 

b' 
a maximum. Further 

S'=Q'P' 
and since at  or near balance 

P' a G' 
i t  follows that 

D' = F' 
i. 8, the let condition is also fulfilled by 

m' $' y' = - 
b ' 

a maximum. 

Our problem for station I would therefore be most generally solved if 
we make the function y' a maximum, remembering that the variables con- 
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tained in y' have to fulfil two condibion equations, namely the immdbte  
balaslee (equation VI) and the balance (equation V ) .  

Substituting for m' its value, and remembering that  
a' 

I//'-- 
a' + g' 

on account of the h m e d b t s  balance condition (equation VI), we get 
a' (g' + ,dl) + a i l '  yn= -- 

a' + g 
But  

a' (g' + d') -- = 
a' + g' P' 

the complex resistance of station I (the expression for p han become thus 
aimple on account of the immediate balance condition VI). 

Further 

(on account of balance in station I, being established, equation V). 
Thus we have 

y' = p' + p" + L' 
for station I. 
And similarly 

f"' p' + + L" 
for station 11. 

!L'hcrefore the rapid approximution of both the functiDns D and S to- 
wards zero in both stations t i  obtained, if we make t L  cvmplm resistancee p' 
and p" maxima. 

Now the form of p shews a t  once that i t  has a maximum for 
( a +  f > = ( g + d )  

whioh, in consequence of equation (VI), gives a t  last 
a = g - - d = f  ........ (VIII)  

From the development of this result i t  will be clear that the relation 
by equation (VIII) must hold for either station independent of L. 

All that now remains is to determine b, and further to fix the abao- 
lute magnitude of any one of the branches. Before doing this it is however 
neomsary to enquire what the other factor of 8, namely O, becomes in 
consequence of fulfilling the regularity condition as expressed by equation 
(VIII). 

The current which passes through the receiving instrument to produce 
'' single9' as well as " duplex" sign& is a t  balance expressed by 

a = E. a @ ;  X const. 
(a + g ) j L ( a +  g ) + 2 a ( g + d ) j  

which expression bus a maximum for either a or g. 



The maximum of U, with respect to a, i t  will be seen, contradicta the 
regularity condition, since a = g = d could only satisfy 

d(3 - = o  
d a 

if d were negative, a physical impossibility. 
However, the maximum of U with respect tog, givee 

d(3 ,-;; = L  (as- g') 4-2 a g  (d-g) - 0  

which is eatisfied by 
a = g = d  

This is a fortunate coincidence and speak8 well for the Bridge method. 
Now substituting for a and d their value g in the expreasion for the 

current U, we get 

- 
and t h i ~  expression multiplied by ~ c i v e s  the magnetic effect of the receiv- 
ing instrument, namely : - 

which has an ab~olute maximum with respect to g for 

Further substituting in the balance equation (V) 

we get 
L b=- , .................... (Ix)  

We have therefore the following two equations by which the problem 
is  generally ~olved 

L a = g = d = f =  - ........ 
a (VIII) 

a L b = .................. (1x1 

by L being understood the measured conductor resistance of the line 
from that station for which the best resistance arrangement is to be 
calculated. 

B m a l  Resulte. 
1. The branches of the bridge with the exception 

of the one lying opposite the line must be equal to each 
other and severally equal to half the measured con- 
ductor resistance of the line. 
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2. The branch lying opposite the line should be 
equal to the 6th part of the measured conductor resis- 
tance of the line, and in this, the smallest of all the 
branches, readjustment of balance should be made 

. only. 
Nos. I and 2 necessitate the alteration of all the branches if L, the 

measured conductor resistance, alters within wide limits. A determination 
of L will therefore be required from time to time. 

From the development of these general results i t  will be evident that  
they fulfil the following conditions : 

I. The irregulnrity of signate in the one station is entirely indejen- 
dent of t h  irregularity of sigmalo in  t L  o t h s t a t i o n .  

II. l'ne irregularity of signah in  each station is due only to balanos 
not leing rigidly established. 

I I I .  I f  balance in either etation is dkturbed, a GngL adjzcstment in 
t i e  branch b will re-establieh that balance. 

IP. Any diettubanee of balance will have the least possible g e c t  on 
the received 4na.b.  

V. Hm.mum current at balance. 
PI. M m h w m  magnetic ef ict  of t h  maximum current on t i e  receio- 

ing inotmmmt. 
(To be continued.) 

DE~C~~PTIONS OF NEW MABTNE MOLLUSCA PROM THE Imm OW, 
by MESSES. C f .  ANXI H. NEVILL. 
[Beceived and read 4th March, 18741 

[With Plate I.] 

The present paper is a continuation of two which were in 
Val. XYXVIII for 1869 of the Society's Journal, a t  pp. 65 and 175. The 
types of all the species now described are in the extensive collection belong- 
ing to the Trustees of the Indian Museum, to  whom also we are indebt- 
ed for the use of the drawings from which the accompanying plate has been 
executed. A considerable number of the more interesting forms were obtain- 
ed by Mr. Wood-Mason, who in 1872 spent two months dredging a t  the 
b d a m a n  Islands ; in the large and fine collection of ahclla made on tllis 
occasion, particularly interesting owing to the careful manner in which the 
specimens were preserved, their exact habitat recorded, &c., very many 
interesting novelties still remain to  be described. We regret that figures 
of the three new species of Xarginella have been accidentally omitted from 
the plate, we hope, however, to fig= them before long with our next 
paper. 
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CONUS ( ~ ~ L Y C O N W B )  PRETIOSUS, n. Bp. 

A single specimen of this lovely shell was dredged alive by Mr. Wood- 
Mason a t  about 45 fths. ; i t  most resembles C. d u l a t u r ,  K., from which i t  
can be distinguished by its more pyriform, elegantly produced shape, by its 
being nearly perfectly s~nooth (on the under side only, on 3 r d ~  of the last 
whorl, are unusually distant, impressed grooves to  be traced, and even these 
are almost obsolete) ; in colour it is like Fig. 457 of the Thesaurus (0. q a c -  
trum) being white, throughout closely dashed with wavy, brown, slightly 
pinkish splashes, these markings are somewhat larger and more distinct 
on the spire, and also form two irregular bands on the body whorl; 
apex very sharp, spire much produced, composed of 14 whorls, acutely ang- 
led in the middle (as in C. Malaccanua), above this angle spirally striated, 
striae numerous, near the apex very slightly granular ; interior of the aperture 
a beautiful pink, white near the margin ; epidermis thin, smoothish, compact. 

Long. 60 Mil., Diam. 25 Mil., Long. Apert. 48 Mil. 
Andamans. 

Corns (CHELTCO~TS) Masom, n. sp. 

This shell may prove to be the true C. muscow of Lamarck, i t  cer- 
tainly resembles most clmely the shell figured by Reeve, PI. SXIX,  Fig. 
167c, as the young of the West Indian C. characteristicue, Ch. and identified 
by him as the variety named rnuscoeu.3 by Lamarck ; Mr. Wood-Mason 
dredged at the Axldamaus, a t  a depth of 15 fiths., ten living specimens of 
this illteresting species ; its affinity to the true West Indian C. chnracterie- 
ticus is remarkable, but, besides its much smaller size and different habitat, 
it can be distinguished by bzillg more contracted at the base, by the apex 
being very sharp and pointed instead of obtuse, by the two spiral grooves 
being undulated, especially strongly near the apex, giving the whell 
almost a corouated appearance ; the coloration, as remarlzed by Reeve, is 
of a different pattern from that of typical C. charactcriaticw, being composed 
of much broader flames, interspersed with more numerous and finer zig-zag 
lines, and the spire, instead of being ornamented with rather numerou? and 
somewhat narrow brown markings, possesses few but very broad flames of 
that  colour ; there is also a very marked difference in the striae near the base : 
in C. clracterhticus these are more raised and rounded, as well as regularly, 
though somewhat distantly, reticulated with brown and white, in our 
East Indian species this reticulation does not exist, and these striae, espe- 
cially the upper ones, instead of being raised are pricked in ; the el,idermis 
is thin, close and compact. 

Long. 25 Mil., Diam. l4l Mil., Long. Apert. 21f Mil. 

CONUS (Rmzoco~us)  SEYCHELLENBIS, n. ~ p .  

Shell like C. Emhew, Born, but constricted in the middle of the M y  
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whorl, more attenuated a t  the base, with the whorls of the spire more con- 
vex ; colour a uniform brilliant orange, here and there of a lighter shade, 
faintly stained with light-brown a t  the extreme base. 

Long. 39 Mil., Diam. 19 Mil. 
Seychelle Islands. Rare. 

M A R Q ~ E L L A  (GLABELLA) P I C ~ T A ,  n. sp. 
Shell small, rather thick, resembling a miniature X. gernma, A. Ad. 

(? = feutiva, Rv. var.) whorls six, spire conically exserted ; rufous-brown, 
throughout indistinctly mottled, round the centre a rather broad white 
band and row of distant, regular, square, dark-brown spots, a second less 
distinctly marked band near the base of the last whorl ; columella regularly 
fou~plaited, aperture straight, very narrow, outer lip much thickened 
and reflexed, marked with three brown spots. 

Long. 3-b Mil., Diam. 1) Mil., Long. Apert. 12 Mil. 
Mauritius. (Coll. Dr. Stoliczka and Indian Museum). 

MARQXKELLA (VOLTAEINA) IN~ON~PICUA, n. sp. 

This small species belongs to the same group as the succeeding, both 
being allied to dL; regleeto, Sow. ; shell white, shining, smooth, whorls three 
to four, the last one contracted at  the base, swollen above ; margin of the 
outer lip slightly flexuous, two upper plaits on the columella small and 
transverse, the two lower ones large and nearly perpendicular. 

Long. 3) Mil., Diam. lIMil., Long. Apert. 2 Mil. 
Mauritius (Coll. Dr. Stoliczka and Indian Museum). 

MARQIXELLA (VOLTABINA) DEFORMIS, n. ep. 

This small shell resembles no species of the genus known to us, 
except dl. suavk, Souv., Journ. de Conchil., 1858, p. 376 ; the present species, 
however, differs in not having its last whorl as regularly cylindrical, but 
abfuptly inclined to one side, making the aperture shorter and more con- 
tracted, and giving the shell a somewhat deformed appearance ; the two 
lower plaits on the columella are of a different character, instead of being 
nearly transveme, as are the two upper ones, they are almost perpendicular ; 
on the last whorl instead of three, there are only two pink bands, both very 
broad, the band on the upper whorl is also just above the suture, not beneath it. 

Long. Y Mil., Diam. 24 Mil., Long. Apert. 2 Mil. 
Ceylon. Rare. 

CITEARA A M A B ~ ~ ,  n. sp., P1. I. Fig. 11. 
$bell small, oblong, fueiformly ovate, spire short ; whorls Beven, longitu- 

dinally strongly ribbed, ribs rather distant, on the last whorl unusually 
convex, these ribs, on the last three whorls, are formed of swollen, slrnost 
spheric$ granules, on the two apical whorls they are very small, colourleee 
m d  without sculpture, on the other two the ribs are also colourless, but with 
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the interstices transversely, rather distantly and very regularly ridged; 
white, with a double row of bright brown granules on the 5th and 6 th  
whorls, with three of the same double rows on the last whorl; outer lip 
thickened, very regularly ridged, columellar margin reflected and ridged, 
aperture very straight, with a very small notch a t  the top. 

Long. 7 Nil., Diam. 3 Mil. 
Mauritius. 

MITRA (Pnsra) C E ~ C A ,  n. up., P1. I. Fig. 9. 

Shell small, stout, glabrous ; whorls eight, obtusely rounded, apex de- 
collated, longitudinally, somewhat indistinctly plicately ribbed, ribs smooth, 
wide, close together, in the interstices transversely minutely striated, sculp- 
ture altogether obsolete on the back of the last whorl ; colour rich chesnut- 
brown, with a moderately broad white band round the middle of the last 
whorl, ornamented in its centre with a row of square, distant, regular brown 
spots, this white band can be traced indistinctly near the suture of the upper 
whorlu ; interior of the aperture prominently ridged, columella five-plaited. 

Seven or eight specimens of this pretty species have come under our 
notice, its nearest ally ueems to be M. pardalk, Kiist. 

Long. 12h Mil., Diam. 5h Mil. 
Mauritius. 

NassA (Hu) 81STROIDEA, n. Sp., M. I. Fig. 6. 
Shell fusiformly ovate, thick, yellowish-brown, with a narrow black belt 

just above the suture, and a second broader one in the centre of the last 
whorl ; whorls five to  six, depressed into a sort of groove next the suture, 
obliquely rather closely longitudinally ribbed, entire surface spirally ridged 
with white, forming small, somewhat indhtinct, white granules where the 
ridges cross the longitudinal ribs ; inner lip with the callus defined, of a 
deep mauve colour, with three plaits a t  the base : outer lip simple, strongly 
varicose, interior a deep mauve colour, irregularly ridged with white near 
the margin and with a single white zone near the centre ; operculum typi- 
cal. Totally unlike both in form and colour the other species of the genus 
in these sew, i t  haa some analogy with certain species of Sistrrcm. 

Long. 17 Mil., Diam. 11 Mil. 
Andamans. (Cog. Rev. J. Warneford,Dr. Stoliczka and IndianMuseum). 

N A ~ ~ A  (TELA~CO) B T O L I C ~ A ,  n. sp., P1. I. Fig. 8. 
There is only one species of the genus that a t  all resembles this inter- 

' esting form, viz., N. smiplicata, A. Ad. (China, Benson) numerous speci- 
mens of which we have seen in all stages of growth from Madagascar, Mau- 
ritius, Ceylon, and Arakan ; the shell here described is considerably smaller, 
more regularly and closely longitudinally ribbed, the interior mom richly 
stained with brown, the last whorl sculptured with incised, transverse I ina  
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over S. of its length, whereas in N. aemipZicata there are merely a few almost 
obsolete strise at  the base ; in N. Stoliczkana there is also a very distinct 
second sutural row of well-developed granules, not existing in N. um@Zicata. 

Long. 10 Mil., Diam. 6P Mil. 
Calicut. (Coll. Dr. Stoliczka and Indian Museum). 

Nasaa [AECULABXA] C A L L O B P ~ ,  A. Ad. [? juv. ? n. sp.] PI. I. Fig. 5. 
We have long hesitated whether to regard the shell here figured as B 

new species. or merely as a not fully developed form of N. calbgpira 
in which the characteristic callosity does not extend to the apex ; in this 
latter typical stage, the Indian Museum possesses a single specimen also 
from the hdamans ,  the sculpture appears to be perfectly identical, the 
ash-coloured bands are somewhat more apparent in the form figured ; the in- 
terior of the typical specimen is a light yellow, especially vivid within the 
canal, but in the form here described, the interior, in the seven or eight 
specimens seen, is a pure white. 

Long. 10t Mil., Diam. 7 Mil. 
Andamans. (Coll. Rev. J. Warneford,Dr. Stoliczka, andIndian Museum). 

NMBA [NIOTU] BWUSIQEEA, A. Ad. var. Cernica, P1. I. Fig. 7. 
At first we thought this Mauritian form might be separated aa a dis- 

tinct species, none of the eight or nine specimens Reen are filleted with 
brown in the manner figured and described by Reeve in his monograph of 
the genus, the variety here named and figured being merely stained with 
that colour at  the sutures and at  the base of the last whorl, especially vividly 
round the basal canal ; the present variety, moreover, can scarcely be de- 
scribed as '' granulated at  the sutures," though indeed there is a slight trace 
of something of the sort ; in other respects i t  agreee with the figure and 
description of the typical form. 

Long. 114 Mil., Diam. 7 Mil. 
Mauritius. (Coll. Dr. Stoliczka and Indian Mwum). 

R ~ s s o m a  XINUTA, n. sp., PI. I. Fig. 15. 
Shell very small, shining, white, somewhat resembling R. obclkcuu, 

Recl. ; whorls eight, angularly turreted, the first three thin, embryonal, with- 
out sculpture, sometimes decollated in the adult, the others ornamented 
with longitudinal, thick, slightly oblique, and somewhat irregular ribs, inter- 
stices smooth ; last whorl with a single spiral row of prominent granules near 
the base, at  the termination of the ribs ; outer lip thickened, smooth. 

Long. 25 Mil., Diam. 1 Mil. 
Andamans. (Coll. Indian Museum and Rev. J. Warneford). 

R r s s o m ~  EVANIDA, n. sp., P1. I. Fig. 14. 
Shell very small, white; whorls sir, convex, the k t  two embryonal, 

4 
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shining and smooth, the rest longitudinally sculptured with oblique, some- 
what indistinct and distant undulations, disappearing altogether on the lat- 
ter half of the last whorls, spirally striated throughout, stria close and 
somewhat scabrous, causing the outer lip to  be minutely but regularly den- 
ticulated ; columella abruptly twisted backwards, making a sharp angle a t  the 
base of the aperture. This species resembles R. nivea, A. Ad. from Australia, 
but is a smaller shell, composed of fewer whorls, spirally striated throughout, 
instead of only on the biwal portion of the last whorl, the ribs also are not 
so strongly developed and are more oblique, the peculiar formation of the 
aperture and its canal are, however, exactly similar. 

Long. 2+ Mil., Diam. 1 Mil. 
Andarnans. 

Rrssoma PEECRAS~A, n. sp., PI. I. Fig. 13. 
Shell large, very thick, white ;  whorl^ seven, angularly turreted, the 

last equalin size to the other six, the first five sculptured with very 
massive, longitudinal ribs, on the last two whorls the sculpture is obso- 
lete, traces only can be seen near tlie columella, the last whorl has a trans- 
verse, ratlier indistinct furrow beneath the suture and a very broad, rounded 
and callous rib, extending from the top of the aperture to the margin of the 
outer lip, becoming somewllat indistinct near its termination ; columella 
thickened and reflected, outcr lip very thick and callous, angled near the centre 
a t  the point where the previously mentioned rib joins it. The furrow below the 
suture and the broad rib near the bane of the last whorl are characteristics 
not known in any other species of the genus ; i t  is also a more callous shell. 

Long. 8 Mil., Diam. 3 Mil. 
Mauritius. Rare. 

ARCEELLA, n. sub-gen. 
DZering from typical species of EzcZima by regular spiral striation and 

by the columella being twisted back, so as to form an acute angle a t  the 
base of the aperture. 

EULIMA [AECUELLA] MTnwxca, n. fip., PI. I. Fig. 10. 

Shell slender, aciculate, wliite and shining ; whorls fifteen, very narrow 
and tortuous, regularly and closely but very minutely spirally striated 
throughout, a somewhat superficial groove is apparent, a little below the 
centre, on all except the last and first five or six whorls ; columella thicken- 
ed, twisted and bent baclrwards, forming a sharp angle a t  its j u n c k n  wit11 
the outer lip ; interior of tlie aperture striated ; varices certainly exist on 
the whorls, but they are too indistinct to be traced satififactorily ; in shape 
this shell somewhat resembles Eulima tortuosa, Ad. and Rv. 

Long. 8 Mil., Diam. 14 Mil. 
Ceylon. A single specimen only has been found. 
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TBocws [SOLARIELLA] casms, n. sp., P1. I. Fig. 4. 
8heU conoidal, glabrous ; white, ornamented with brown, sometimes 

in distant broad flames, sometimes in minute close reticulations, base white, 
on the outer half only, streaked or mwbled with brown ; whorls five to six, 
angular, spirally keeled, keels prominent, four to five ; odter half of the 
base with five, distant, impressed spiral lines ; round, and entering into, 
the open, deep umbilicus some six spiral rows of close oblique granules, the 
outer row of which is the largest. 

Alt. 76 Mil., Diam. 9 Mil. 
Ceylon. (Coll. H. Nevi11 and Indian Museum.) 

'I'aocwa [ C ~ m c m u s ]  TOM~EEEI, n. sp., PI. I. Fig. 3. 
Shell small, turbinated, similar in shape to our C. Oqlonicus, J. A. S. 

for 1869, p. 157, (? = depictus, A. Ad.) ; white, above marked with broad 
flames of chesnut-brown, on the b y a  closely mottled with the same colour ; 
whorls five, convex, with four rows of spiral, coarsely granulated keels on 
each whorl, last whorl at  the periphery almost rounded, with two rowe of 
the spiral keels more strongly developed than the rest ; interior of the aper- 
ture striated, forming a slight denticulation at  the outer margin ; base slightly 
convex, with nine rows of granulated keels, margin of the umbilicus 
thickened and rather indistinctly twisted or denticulated, somewhat as in 
0, scabros~ ,  Phil., in this respect differing essentially from 0. Ceylonicw 
and most others of the sub-genus ; it is somewhat allied to C. Rramsii, Phil. 
I have named this shell in honour of Dr. Fabre Tonnerre, who some yeam 
ago presented to the Asiatic Society of Bengal a valuable collection of 
birds, shells, &c. 

Alt. 6 Mil., Diam. 7 Mil. 
Aden. 

T a o c w s  [ M o m u ]  WARREFOEDI, n. sp., PI. I. Fig. 2. 
Shell flatly conoidal ; whorls six, angular, spirally ribbed with rather 

distant, elightly undulating costulations, keeled at  the periphery ; on the 
angle of the last whorl, a row of slightly raised transverse undulations, 
giving the shell n coronated appearance ; brown, irregularly and minutely 
reticulated with white ; base smooth, glabrous, closely ribbed, ribs somewhat 
superficial, flat, with a smooth thickened callosity round the umbilicus, 
forming a tooth on the margiu of the columclla ; interior of the aperture 
barely striated. The only species at  all resembling this fine shell are Nmi- 
lea dgata, Phil., N. callifra, Lam. (also found in our Indian Seas) 
and our M. M i o n i ;  i t  can, however, be easily distinguished from 4 
of them by the above characters. 

Alt. 9 t  Mil., Diam. 13t Mil. 
Andamam. Rare. 



G. and H. Nevill-On Naca Mm'm lKolluraa. [No. 1, 

~ O R I L U ]  MASONI, n: sp., PL I. Fig. 1. 
Shell in form resembling M. callij&a, Lam. but more depressed ; whorls 

six, closely and acutely spirally keeled, alternate keels larger,'very closely, 
obliquely decussated, both on the ridges and in the interstices, whereas in M. 
calli$era the ridges only are decussated ; flesh-coloured or white,above radiately 
etriped at  wide intervals with reddish-brown, partially continad on the 
base, throughout irregularly and closely mottled with brown ; base closely 
ribbed, ribs scabrously decussated, a broad and raised callosity round the 
open umbilicus, this callous rib being very closely and regularly convexly 
etriated ; columellar margin very thick and callous, much contorted, interior 
of the aperture baxely striated, nacre very thick and brilliant. 

Alt. 11 Mil., Diam. 16 Mil. 
Andamam. (Coll. Rev. J. Warneford,Dr. Stoliczks, and Indian Museum). 

S c m s  [?I u i r r o ~ ~ ~ s ,  n. sp., P1. I. Fig. 12. 

Shell colourle13s, thin, oblong, slightly arched ; apex nearly central, broad 
anteriorly and squarely truncated, posteriorly abruptly and peculiarly 
compressed, forming in the centre, from the apex to the margin, a deeply 
excavated trough, with a corresponding raised, acute projection in the inte- 
rior ; concentrically and continuously striated, st& anteriorly abruptly 
angled. This remarkable shell is unlike that of any mollusc hitherto describ- 
ed, and should probably form the type of a new genus ; unfortunately 
neither Dr. Stoliczka nor ourselves have aa yet been successful, in obtaining 
it alive, i t  therefore seems best to clasa i t  temporarily as a species of Scutw, 
although i t  differs from all the known species of that genus in being 
posteriorly, not anteriorly, acuminated and compressed; the internal, acute 
ridge is also peculiar. 

Long. 81 Mil., Diam. 19 Mil. 
Penang (Dr. Stoliczka). Chandpur, Bay of Bengal. 

L r a r o ~ s ~ s  c o ~ a ,  n. sp., PI. I. Fig. 17. 
Shell resembling L. Japonica, A. Ad. but more compressed and the 

nmbones more prominent, it is much less inaequilateral than I;. cawalkta, 
Rv. ; the interior is of a distinct green hue, irregularly and somewhat in- 
distinctly longitudinally striated ; there are about fourteen teeth, slightly 
and irregularly tinged with chesnut-brown, on each side of the hinge ; ex- 
ternally it is sculptured with rather crowded longitudinal strise, scabrously 
decuseated and with the alternate striae larger; umbonea prominent and 
aoute ; epidermis very long, thick, and silky. 

Long. 20 Mil., Diam. 20 Mil., Alt. 6 Mil. 
Andamans. Dredged alive a t  8-13 fths. (J. Wood-Mason). 
[Coll. H. Adams, Esq., Dr. Stoliczkg Rev. J. Warneford, Indian 

Museum.] 
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P ~ m c m u s  P L ~ A T U ~ ,  n. sp., PI. I. Fig. 16. 

Shell flat, orbicular, umbonal margin perfectly straight and much pro- 
duced ; white, mottled and variegated with reddish-grown, longitudinally rib- 
bed, ribs about 24, each one divided by adeep groove in the centre, throughout 
closely, almost fimbriately, decussated with crowded transverse strim ; mar- 
gin deeply incised ; teeth 14 on the posterior and 11 on the anterior side ; 
inferior mottled kith brown, distantly gmoved. I know of no species a t  
all like this interesting Pecten-like species, perhaps it most resembles Pect. 
aitrmcs, Lam. 

Long. I4 Mil., Diam. 1e Mil., Alt. 4 Md. 
Andarnane. 

This beautiful species is well figured by Reeve, P1. XI, species 88, though 
it seems almost incredible that he could have confused it with the South 
American Ibitongibbocnss, Brod., correctly figured later on in the Iconogra- 
phy, PI. XIV, species 38 b. and c. The outer Lip and four varices are very 

. broadly and flatly expanded, the canal in more produced than in the true 
!Z! gibhmu and slightlj umbilicated, as in I. f i c n s s ,  Wood ; the columellar 
margin and interior of the aperture are white, the sculpture and epidermis 
are similar to those of T. gcrmnatw, Rv. ; opercnlum normal. 

Long. 33 Nil., Diam. 20 Mil. , 
Four living specimens were dredged by Mr. Wood-Maeon at 'the Anda- 

mans. 

We take this opportunity to point out that the shell described by 
Sowerby in the Thesaurus, P1. 828, Fip. 637-8, from the Red Sea, as 
Qpraea biacandrei, is a mere variety of 0. Beckii, Gaskoin from the same 
locality. 

Pease having described, Journ. American Conch. for 1867, a Mitra 
(Nehbrb) assirnilis (very doubtfully distinct from Nebularia cmlyena, 
Rv.), we propoee to change to Mitra (ILrrieula) Gawettii, the shell de- 
scribed as Mitra a s h i l i e  by Garrett, Proc. Zool. Soc. for 1872. 

The shell described by Lienard as Leptocolrchtw Robillardi, Journ. de 
Conchil. for 1870, p. 305, and figured by ourselves in the Society's Journal 
for 1871, P1. I, fig. 1, is Corrallwbia$rn~tut, A. Ad. ; we are indebted to Mr. 
Henry Adams for pointing out the probability of the above identification 
and for giving us an opportunity of examining a typical specimen. 
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Explanation of Plate I. 

Trochus Mmoni. n . sp., X 2 ; 
I! Warnefordi. n . sp.. X 2 .... 
I! Ibnnerrei. n . sp.. X 8 ; ... 
T . castue. n . sp.. X 2 ; ... ... 
Nmua callaspira. A . Ad., X 2 ; 
N . sietroidea. n . sp.. X 2 ; ... 
N . 8inusigera. A. Ad.. X 2 .... 
N . Stoliczkam. n . sp.. x 2 ; ... 
Mitra Cernica. n . sp.. X 2 ; ... 
Eulima mirsca. n . 6p.. X 4 ; ... 
Cithara amabilis. n . sp., % 4 ; 
Scutue abnormiu. n . sp., nat . size ; 
Riuuoina percrasa. n . sp., X 8 ; 
R . auanido. n . sp.. x 7 ; ... 
R . minuta. n . sp.. X 7 ; ... 
Pectunculue phnatua. n . sp., x 2 ; 
hhOp8h Coltvpr888U. n . Sp., X 2 ; 



R- ON SOME INDIAIT FISHES,--by Surgeon M@M FB.ANCIS DAY. 

@e&ved March 25th ; read April lst, 1874.) 

Amongst a m a l l  collection of Burmese fishes presented last year by Mr. 
Theobald, of the Geological Survey of India, to  the Indian Museum, I found 
a species of Goby of the genus Sicydium which.appears to be undescribed. 
The exact locality in which it was captured has not been recorded, but 
I believe i t  to  be identical with a specimen in my collection from 
Pegu, which, being in Europe, is not'available for comparison. 

S I C Y D ~ M  F A S C X A T ~ ,  sp. nov. 

B . i v , D . 6 1 ~ , V . 6 , A . l l , C . 1 3 , L . v . 7 O , L . t r . 1 5 .  
Length of head, of caudal fin and height of body each 1/5 of the total 

length. Eyes, diameter 2/9 of length of head, nearly l a  diameters from the 
end of snout and 1% apart. Body subcylindrical: head rather flattened 
superiorly and broader than high, its breadth being equal to its length 
excluding the snout. Cleft of mouth horizontal extending to  below the 
middle of the orbit : lips rather thick : snout overhanging the mouth. 
Teeth, in the upper jaw small and implanted in the gums in a single row : 
those in the lower jaw large, conical, recurved, some distance apart, the 
anterior ones being the largest and the posterior one likewise some- 
what larger than the lateral ones. Pim, dorsal spines rather filiform and 
projecting beyond the membrane, being 3/44 as high as the body beneath : 
pectorals nearly as long as the herd: ventrals short forming a complete 
disk. Sealee somcwhat irregularly arranged, extending forwards nearly to 
the eyes, those anterior to the dorsal fir1 and also in front of the anal much 
smaller than the others. Colwru reddish-brown, with about six vertical 
darker bands on the body wider than the ground colour, some dark spots 
likewise present : under surface of the body dirty yellowish-brown. Fins 
nearly black with a light, nearly white, edge. 

Habitat-Burma to  2+ inches in length. 

SEMIPLOTUS MCCLELL~YDI, Bleeker. 

A fine specimen of this fish in excellent condition also existed in the 
same collection, this being the first time that it has been found so Far to the 
eastward. During my recent tour in Assam, I ascertained that its distri- 
bution ia much more extensive than had been hitherto recorded. Under 
the native name of  ah-bo-ee, i t  is common in the upper portions of the 
Boreli river near Tezpur. I also obtained i t  near Goalpara, and from all 
the d u e n t s  of the Brahmaputra that I visited in Upper Assam, but it is 
generally known as the Sun-de-o-ree or Rajah m a .  Fishermen assert 
that it was termed Rajah's fish, because all that were caught had to be 
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taken to the native Rajahs for their special eating. As food it does not 
appear to possess any very excellent flavour, whilst i t  seems too common to 
render i t  necessary to issue any strict orders regulatiig its consumption. 
I did not find i t  in the main stream of the Brahrnaputra, and it is said 
only nominally to reside in the clesrr side rivere. 

Goreah or Heel goreah, bsam.  
B. 111, D. 8/10, P. 18, V. 9, A. 8, C. 19, L. 1.48, L. tr. 8/8. 
Length of head 1/5, of caudal 2/9, height of body 1/41 of the tots1 

length. Eyes, diameter 2/11 of length of head, 3 diameters from end of 
snout. Snout with pores and a lateral lobe, the lower labial fold interrup- 
ted. Pis,  the dorsal commences nearer the snout than the base o i  the 
caudal, whilst it is somewhat in advance of the ventrals. Scales, 6a rows 
between the lateral line and the base of the ventral fin. &low, b l ~ h  
slate colour becoming lighter on the abdomen : fine black. 

Habitat-Throughout Assam. 
Thie species ie a distinct h b a o  and not a CXrrhina ; it attaine a large 

eize. 
B a r b  Aexagonolqis, McClelland, or Bokar of the Assamese, ia 

entirely distinct from B a r b  hautielrus, McClelland, or Zobura of the 
Assamese, with which i t  has been identified. The mouth of the latter has a 
considerable resemblance to that of B a r b  lor, but the shape of the 
opercular bones at  once distinguishes it from that speciee. 
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Part 11.-PHYSICAL SCIENCE. 

RECOUD OF THE KIIATBPW METEORITE OF 2 3 a ~  SIEPT. 1873.-By H. B. 
MEDLICOTT, EsQ., O#cioCiny Superintendent of tha ffeologiccll 

Sicrtrey of India. 

[Received July lst, 18741 

At the meeting of January of this year several fine specimens were 
exhibited of a meteorite that had fallen on the 23rd September, 1873, 
partly in the State of Bhawalpur and partly in the Multan district, on 
either side of the Sutlej. The largest pieces and the greatest number fell 
close about the village of Khairpur, 7J0 12' E. long., 2S0 66' N. lat., 36 
miles east-north-emt of Bhawalpur. It has hence been called the Khair- 
p u  Meteorite, though the name seems to be a very common one through- 
kt this region of the Punjab. As we are not likely to obtain any more 

' 

blformation on the subject, what has been received may be recorded. It is 
' net as exact as could be desired, but rrs much so as can usually be attained 

without special inquiry on the spot. 
. ); The position of the known falls have been recorded on maps, received 

from Major Minchin, Political Agent for Bliawalpur, and from Captain Lang, 
Deputy Commissioner for the Multan district. The number of stones that  
fell about Khairpur is not mentioned. Five are accounted for, but from 
the terms of the forwarding lctters it may be inferred that  others were 
procured. On the Multan side, Captain Lang mentions the finding of 7 
pieces, 4 a t  different spots near Gogewala well, close to  E. S. E.  of Mahomed 
Moorut ; two a t  Khunrmpur on right bank of the Sutlej, and one a t  Araoli 
two miles to N. W. of Khurampur. Of these one only is in kuown hands. 

5 
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It am received from Col. Ralph Young, R. E., Commissioner of Multsn, 
as having fallen near Mylsi, which is 12  miles from the neamt  of the above 
named places ; but the stone is probably one of those seven. The range 
thus covered by the fall has a marked lineal direction, bearing 35' S. of E., 
N. of W., with a length of sixteen miles and a breadth of about three. 

List of Specinena. 
ms. ox. gt. 

....................... A Lahore Museum, weight, 10 12  126 
B Indian Museum, ............................ 9 11 219 

........................... C ,, t )  7 14 236 ......................... D Geological Museum, 1 2 412 
E 9, 9, .......................... 8 79 
F ........................... st M 6 70 - 

Total . . 30 2 266 

The five first fell at  Khairpur. In the letters forwardig B and C, 
and D and El separately, i t  is said " These stones were taken from several 
pieces that fell in the neighbourhood of Khairpur:" and that they were 
" found imbedded in the earth a t  a depth of about 16 feet at  various places, 
about a mile and a half from Kha.+ur to the eastward, and about a mile 
apart." F is the one from the Mplsi Pergunnah. 

All are very irregular in shape, and more or less broken. Some of 
these fractures are evidently done by hand, others probably at  the moment 
of falling ; while several seem to have occurred during the fall, the glazing 
being partially renewed. In two of the l a t h  cases, the fracture forms a 
nearly plain surface. 

Nothing exceptional is apparent in the composition of this Meteorite ; 
it is a etone of the usual steel gray colour, and dense crypto-crystalline 
texture. 

The specific gravity of F is 3.66. 
Several accounts of the appearance of the fall are appended : 

Note by the RJN. Q. YEATES, Church X - ~ s i o ~ 9 y  Society, dlultan, 9.eceioed 
through MAJOR NINCIIIN. 

1. " On the morning of the 23rd of September, 1873, a t  5.10 A. M., a 
meteor was observed from a spot about 12 miles south of Multan, in the 
Punjab (Lat 29' 20' East, Long. 71" 4 0  or nearly so). 

" The observer was on the ground in the middle of a wide plain with 
nothing to obstruct the view. The morning was remarkably'fine and clear, 
the sky unclouded, there was a faint glow of light in the Emt, but the sun 
was still about 46 minutes below the horigon. 
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2. " It ie difficult to estimate the sim of the meteor, as i t  was more a 
cluster of meteors, each one far exceeding the size and brightness of a star 
of the first magnitude, than a ' fireball.' The breadth of the train left behind 
them must have been from 8' to 5'. Venus was a t  the time about 25O 
above the horizon and very bright, but she was thrown quite in the shade 
when compared with the brightness of the meteor. 

" Its first appearance in the west, towards which the observer's face 
happened to be turned, was so like a rocket which had reached its height 
and was just bursting, that the first impreseion was that some one in a 
distant village was amusing himself, a t  that early hour, with one that  
bad remained over from a last night's display : but this idea was speedily 
diepelled, as, instead of dying out, i t  rapidly increased in brightness and 
continued to move on towards the observer, leaving a tail or train behind 
it. Its motion was not very rapid but steady, and by the time i t  had 
reached about 10" of the meridian, which it passed south of zenith, i t  
e~sumed an exceedingly brilliant appearance, the larger fragments glowing 
with an intense white light with perhaps a shade of green, taking the lead 
in a cluster, surrounded and followed by a great number of smaller ones, 
each drawing a train after it, which blending together formed a broad belt 
brilliant fiery red. At this time i t  lit up the whole country, casting deep 
ehadows and having the effect produced by the electria light. I n  this 
way i t  proceeded until i t  reached a point nearly due east, paling again a 
little 98 it drew nesr the horizon, when, about 20" above it, i t  appeared to 
go out, rather than to fall. 

' 

The train i t  left continued very bright for some time and waa distinctly 
traceable for more than thrw quarters of an hour afterwards; a t  first 
ohanging to a dull red, then, as the morning broke, to a line of silvery gray 
clouds which broke up into separate portions and floated away on the wind. 

8. "From the rough diagram attached, i t  will be noticed that the 
c o m e  of the meteor was unusually long, extending through very nearly 
180°, iia firat appearance, as sketched, was as near as possible in a spot 
close to the star Algenib, which was just faintly visible, about 15' above the 
horizon in the west. It then passed close under Orion, the lowest star of 
which (Rigel) was v e q  near if not on the meridian, and disappeared on the 
other, east side, about the same height from the horizon as i t  was noticed 
st, in the beginning of its course. 

" For some time after the meteor had disappeared, but while the train 
e f i  continued to a t h b  notice, there was perfect stillness which was 
interrupted by a loud report followed by a long reverberation which 
gradually died away like the roll of distant thunder. 

"The report seemed to come from the south, in which direction there 
was a tope of Pepula, about quarter of a mile off, but one man, who was a 
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witness of it, said i t  seemed to him to come from the north, as he said the 
artillery were practi~ing in Multan. The time that elapsed between the 
bursting of the meteor, when firet noticed, and the report was about four 
minutes." 

Mr. Yeates describes the meteor in the meridian as attaining an altitude 
of 50" from his point of view, which seems to be about 30-40 miles from 
the projected path of the meteor, and about 50 miles from Khairpur in the - 
direction of the major axis of the area covered by the fall. 

The following observations are extracted from a letter of Major Min- 
chin's. 

lL I was in camp a t  a place about 6 miles from Ooch and 50 miles from 
Bhawalpur a t  the time, and was roused from sleep by a brilliant light 
followed by a loud thunderclap. The next day we l~eard from Bhawalpur 
that the explosion of the meteorite was so violent as to shake the h o w  
and slam all the doors ; and in the course of a few days the Tuhsildar of 
Khairpur sent me in 3 meteoric stones, 2 of which were forwarded to you 
and one to the museum a t  Lahore, which he reported had fallen a t  place6 
about a mile apart and about a mile beyond Khairpur, which is 86 miles 
east of Bhawalpur. - 

" One of the meteorites fell close to a man who had gone out into the 
jungle for the purpose of nature, and frightened him BO much, that he 
hardly knew what occurred and was under the impression that the stone 
pursued him for two hours ; but he shewed the spot where it fell which was 
the first piece found. I have had the spot marked approximately in the  
map you sent, and which is herewith returned, some portions fell in the 
Mylai district on the right bank of the Sutlej. 

"At  Bhawulgur in this State, 80 miles from Khairpur, the meteor wlrs 
eeen but no explosion was heard ; and I have been informed that i t  was seen 
a t  Bunnoo and Kohat on the frontier and sleo from the Term hills above 
Peshawur. 

"A correspondent in the Pioneer mentioned having seen it at  Jodhpur, 
and Mr. W. Beckett saw it near Moradabad on his way from Nynee TaL 
Stating i t  roughly, the meteorite would appear to have been visible within 
a radius of 300 milea of Khairpur." 

The following observations are taken from the Pioneer newspaper, of 
the 80th September. 

lL Multan, 24th Sapt. 
'' Sir,-The appearance of an extraordinary meteor, of which I darasay 

you will have notice from other quarters, may justify my venturing to 
describe i t  as seen from the neighbourhood of Multan, and under very 
favourable circumstances. 



"Duty called me to be on the Shnjabad road, about 18 miles south of 
Multan, on the morning of the 23rd instant. I had stopped for the night 
in one of the rest-houses, and rose early to continue my journey southward. 
While my man was getting the dog-cart ready, I walked on enjoying the 
fresh breeze which was from the south, and after a long and wearisome hot 
season was most grateful and reviving. I had gone on about half a mile 
and the cart had j u ~ t  come up to me when, as I turned my face full t o  
the west, crossing over the road from the east, a brilliant star made ih 
appearance right opposite me, about 16 degrees above the horizon. It 
moved on slantingly upwards and towards us, bursting almost immediately 
as a rocket, but without scattering to any extent, all the fragments or stars 
keeping close together, and marching on its way steadily but slowly across 
the whole heavens, crossing the meridian about 60' from the horizon close 
under the constellation Orion which was close to  the meridian a t  the time, 
and proceeding on to a point in the east nearly exactly opposite to that a t  
which it first appeared. 

" From its first appearance i t  increased rapidly in brightne~s, and long 
before i t  had got half way, lit up the whole country with a greenish light, 
not unlike the effect of the electric light. The m e r e n t  fragments into 
which it broke up were distinctly visible, more than twenty of them I should 
my, all of a brilliant palish green, moving in parallel courses, two or three 
of the larger ones taking the lead in the centre, and each of them leaving a 
tail of red light behind i t  ; these tails blending into one formed a huge 
band of light from one end of the heaven to the other. 

" From the moment it shone out brilliantly we all stood, spell-bound, 
in perfect silence, the more marked in the dead stillness of the morning, 
and as it died out we stood watching the wonderful path i t  had trod. The 
effect was most thrilling, when silence was first broken by the Pa AZZaJa 
of one of the servants. We s t i i  remained motionless, expecting nothing 
further, when a loud report, as of a number of cannon in the distance, shook 
the very ground under us, reverberation rolling on for a considerable time 
and dying away a t  length like distant thunder. Unfortunately, I had 
no watch about me a t  the time, nor indeed, had I, should I have thought 
of looking a t  it, to count the minutes between the explosion and the time 
its sound reached us, as I did not anticipate hearing it, but I should say, 
from experience in such things, that about three and half minutes must 
have ~lapsed. Thi~, counting 1,100 feet per second, which is, I believe, 
the rate at  which sound travels, would give about 45 miles he its distance a t  
the time of its disruption. I t s  explosion must have taken place almost 
immediately after entering our atmosphere, through the denser part of 
which i t  must have passed. It had all the appearance of being very close : 
indeed for a moment the feeling was that it was coming unpleasantly so, 
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and contrasted remarkably with the dark background of the sky, which i t  
did not illuminate. 

" The train left behind remained very bright for some time and gradually 
faded. It was evidently affected by the wind, ae it first broke up into a 
heavy irregular line, then into small detached clouds, which remained 
visible for upwards of an hour af'terwards, and only disappeared when the 
brightness of the sun rendered them indistinct. 

" This month has been very prolific in small meteors. I have noticed 
them in greater numbers than usual, but this one exceeds anything I have 
ever witnessed. On getting to Shujabad, 12 miles distant, I found that  
the noise had aroused many; some saw it, but i t  was difficult to judge 
from the deecription given whether i t  appeared more over-head or not. 
What I have heard of i t  here too, since my return, is too vague to form 
any opinion from. Perhaps other accounts of it may throw light on its 
extent, kc." (3. 

" Bhuunblpom State, Nth rSeptder, 

" Sir,--On the morning of 23rd September, at  6 A. M., the following 
phenomenon wae observed on the Chenab left bank, some sixty miles south- 
west of Bhawulpore. A luminous globe suddenly appeared under a clear 
sky, which lighted up the earth, in the full blaze of sun-light. The electric 
globe shot across towards the north-east over about sixty degrees of space, 
and seemingly waa not more than a few hundred yards above the earth, 
when i t  disappeared in a shower of shooting stare. But six or seven 
minutes must have elapsed before the sound of its explosion wss heard, 
which was a double detonation like tbe discharge of two heavy pieces of 
artillery close together, followed by loud and prolonged reverberation. Then 
all waa still. The sun rose and the morning was fresh and the breeze cooler 
than usual at this time of year, giving the idea to the observers who were 
bound for the " Happy Hunting Grounds," that the blazing phenomenon 
had cleared the atmosphere in a remarkable manner. According to the 
lapse of time above noted, between the disappearance of the fire globe and 
the sound of its explosion, its fragments may have stmck the earth from 77 
to 91 miles off, somewhere between the Chenab and Sutlej rivers. 

SHIKAREE." 
These few and enper6cial data are recorded for the information of 

experta in the phenomena of meteorites. This fall sectmu specially remarkable 
for the very oblique direction of ita course to the earth's surfaca. 
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Cormmrrrro~s TOWARD~ A xxowr,mas: OF THE BUBMEBE FLORA.- 
Part I.-By S. Kuaz. 
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In  the preaent paper I purpose giving an abridged enumeration of Bur- 
mese plants, phanerogamic and cryptogamic, as far ss they have come to 
my knowledge. The Burmese Empire is ae yet too incompletely explored 
for the present communication to be looked upon otherwise than in the light 
of an attempt a t  collating the scattered material either pubbhed or deposit- 
ed in Herbaria. An exploration of Ava, the Amacan Yomah and the Chit- 
tagong hills, will furnish large additions of Khaeya hill plants, while the 
Tenweerim and Martaban hills abound in Malayan forms. 

A bare list would have been of little use to the Indian botanist and 
still less so to the resident in Burma ; I have, therefore, given ehort outlines 
of the distinctive characters of the genera as well as of the species. Such 

. conspectuses are not always baaed upon sound characters, which in many 
caees can only be ascertained by a close examination of all the species 
composing the several genera ; but still they will be found serviceable for 
handy identification of the plants of the better explored provincee of Burma. 
I n  the framing of the generic tablea, I have chiefly followed the authors of 
the ' Genera Plantarum.' Of citations I have given only a selection, giving 
preference to  illustrations. The remaining synonyms or'referencea to 
synonyms may be found in Hooker's Flora of British India so far as that 
work hae been published. 

I have avoided as much aa poeeible critical discussions, and have taken 
in hand only mential matters: to have done otherwiee would only have 
increased the bulk of my contributions without materially assisting in the 
oncouragement of the exploration of the Burmese Flora ; for which purpose 
this enumeration is written. 

I have also given further pa r t i cdm about the liabitata of the Bpeciss 
and noticee about frequency. Such are neceasarily understood to refer only 
t o  provinceg wherein I have m p l f  travelled (Andamane, Pegu, Prome, 
Martaban and partially b a n  and Chittagong) : information regarding 
the rest had to be compiled from herbarium-material. Flowering and 
fruiting time are given, but cannot always be relied upon, for the reason 
that contradictory dates are sometimes given by collectors. 

I wished to have introduoed here the soil question from an Indian 
point of view, but defer doing eo until my experiences in this direction are 
more matured and have been verified by future explorations. I n  Burma 
my attention was directed more towar& the woody vegetation, and the 
necessary information aw regards this will be given elmwhere. Herbaceous 
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growth is for the greater part more regulated by physical and climatal 
factors, which in connection with moisture, the most powerful element 
in nsture, bring about the greatest changes in vegetation. But still not an 
inconsiderable number of herbs are found in Burma and elsewhere in India 
which belong to Unger's class of soiEsteady (bodenstaetig) : such are 
especially many limestone and laterite plants, and, everywhere, the saline 
ones. The indication of the forests, etc., in which they grow will, however, 
a t  once give a more or less reliable key to the soil-requiwmente ; the foresta 
being more dependent upon the substratum than the herbaceous growth. 

I have purposely selected for the different varieties of Burmese forests 
general denominations instead of naming them after characteristic treea, 
as is usually done. The sorts of forests or combinations of forest trem as 
distinguished by me are, so to say, the exponents of a complex of climatsl 
physical and partially chemical influences which produce everywhere habi- 
tually and generically identical or representative equivalents. Thus we 
have sal-forests in India and eng-forests in Burma ; dry foreets in Behar 
and Northern Hindostan and again in the Prome district ; mixed forests 
in the low Terai lands of the Himalaya and savannah  forest^ in the Bengal 
Oangetic alluvium as well as in Burma ; and so i t  is with the tidal forests, 
hill-forests, etc. 

The diitinction between evergreen and deeiduour foreats must always 
be the leading one in tropical countries, and such forests differ always most 
conspicuously in their vegetative components. 

The former am divided into the littoral forests (tidal and mangrove), 
the reeult of saline influence ; further into swamp-forests, the product of 
superabundance of fresh-water and heavy inundations during rains. Then 
come the tropical forests, which are more regulated by moisture and amount 
of shade than by substratum, although great differences (not so much habi- 
tually as specifically) are observable in those that grow on permeable or on 
half-permeable strata, on silicious sandstones or on metamorphic or permea- 
ble laterites, the latter rich in purely Malayan types, the former poorest of 
all (with those growing on limestone in Tenasserim I am not aciuainted). 
The last sort of evergreen foreats are the hill-foreste, rather confusedly 
huddled together by me, but su5ciently diatinghshed for present require- 
ments. The lower damper ones of these are a modification of the tropical 
forests below them, while the drier ones consist chiefly of pines, oaks, Eri- 
cinece, etc., and p a ~ s  soon into the temperate forests, which contain a great 
number of winter-deciduous trees but are not represented in Burma except 
on a few peaks above 6500-7000 feet elevation. Here the slope and resul- 
tant amount of light and moisture, and not so much the quality of rock, 
are the principal regulators, a t  least so i t  is on the metamorphic and older - 

formation, while limeatone, etc., will form exceptions. Higllcr up the in- 
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fluence of elevation modifies and changes vegetation according to  well-known 
laws. 

The leaf-shedding or deciduous forests form the other large class of 
Indian forests, and oover in these regions a greater area than the former. 
Thew grow either on impermeable strata, such as compact calcareous sand- 
stones, and form then the " dry forests," where catechu trees and several 
Hindustani trees and arboreow l h p b i i a  find their home, while higher up 
on the erezits of the Yomah they become formed almost exclusively of an 
arboreow Hiptrrge, oftenpccompanied by several rather temperate forms like 
H m k ,  P i n b u m ,  Hymeiwpogon, etc. On laterite and gravelly strata, 
and also on very st# plaetic clay, grows another variety of forest, called by 
me the open foreste. Those growing on the first named strata are especially 
interesting and are genedly  known to  the Burmans as the eng or ein-forests, 
80 named aflm the prevailing tree, Dipterocarpw tderculatue ; here the 
botanical rarities of Burma are scattered, and catch the eye the more readily 
that the surrounding forest is open and the soil-clothing rather scanty ; 
higher up in the hill-eng forests, (which grow on laterite formed by decom- 
position of older rocks or on debris of them) the eng-tree is often replaced 
by other kinds of wood-oil trees (chiefly Ddpterocarpw costatus and o b t ~ i -  
folius) ; while those open foreste that occupy the stiff clay a t  the base of 
the hills are characterized by the absence of eng. 

The last variety of deciduous forests are the mixed forest6 (m they are 
called by the forester), in which teak is chiefly found almost always accom- 
panied by pyenkadu (Xylia). The upper ones grow either on permeable silice- 
ous argillaceous sandstone, as is the case on the Pegu Yomah, and the trees 81.0 

then usually very lofty, or on metamorphic and other older strata in Mar- 
taban, m d  in this case they are richer in species but lower in growth, often 
accompanied by treea which are very rare in the Yomah, such aa Pterocar- 
p w ,  TmtrotmMceae, etc. The lower mixed forests occupy the alluvial 
lands of the greater rivers and gradually pass into the savannah-forests and 
the true savannahs. Along the larger choungs in the hills where alluvial 
deposite spread out to a larger extent, similar savannah-forests recur on a 
smaller scale, but much better grown, and, especially by favourable exposure, 
much mixed up with treea that are missed in the plains, such as Ey th r ina  
Zithorrpenna, Birch& Javaniccr, etc. 

Such is a bird's-eye view of the Burmese forests, of which I have given a 
more detailed description in my report on tlie Pegu-forests, and I hope tliat 
these cursoy notea may in the mean time aid in the understanding of the 
habitats of the species given in the following pages. 

The area comprised by me under the general denomination of Burme 
is not the political one but includes Ava, Chittagong as far as the Fenny 

(i 



river, Arracan, Pegu, Martaban (all the country between the Sittang and 
Salween is thus named by me), Tenasserim and tile Andaman islands. 

The collections which wew a t  my disposaI when working up the Bur- 
mese plants ere ae follows : 

1. The large collections of Dr. Wdich  and Dr. Brandis. Many of 
Wallich's Numbera are not contained in the Herbarium of the Botanical 
Oordens Calcutta, of others only fragments. The latter often proved very 
useful in the identification of plants collected by myself or others, but were 
only too often unfit for description in the absenoe of corresponding specimens 
collected by others. I experienced therefore much difficulty in dealiig with 
such, especially as the greater part of Wallich's plants are not included in 
the earlier parts of DeCandolle's Prodromus, etc.. 

2. Dm. Griffith's and Helfer's seta of Burmese plants aent out !?om 
Kew. Of the former's collection a set retained by Dr. McCldand to aid 
in the editing of GriiEth's posthumous papers, is still in the Herbarium here 
m d  served partially to supplement the incompleteoese of the material. 

8. Dr. Falooner's Tenasnerim collections in the Calcutta herba- 
rium. 

41. Mr. Robert Scott's, the Rev. C. Parish's and Rev. Dr. F. Mason's 
plants, in the Calcutta herbarium, which, especially those of the latter two 
pntlemen, abound in novelties. 

6. Dm. Hooker's and Thomeon's Chittqong planta, and also a few 
plants of, the same +one collected by Mr. C. B. Clarke. Only a small 
collection wps made by myaelf during a very brief s h y  in 1869. 

6. Dr. John Anderson's collections. Of these only the Burmese planta 
and thoee collected in the Kakhyen Hills are included hem 

7. The collections I myself made in 1867-68, and again in 1870-71, 
all over Pegu, Prome and part of Martaban. 

8. bracan-plants, chiefly collected by myself and Dr. Schlich. A 
small oollection by Captain Margrave from the same province is contained 
in the Calcutta herbarium. 

9. Dr. Stoliczka and Mr. Theobald, of the Geological Survey of Indie, 
both presented to me small collections of Tennsserim plants, containing 
several new or interesting forms. To this must be added a collection of 
grassea and other plants, collected in the Prome district by Mr. Eug. O a b ,  
C. E., and a few plants which Mrs. Mason broaght home from the Red 
K m n  wuntry. 

10. Smaller collections and single plante from various parta of Burma 
are contained in the Calcutta herbarium, collected by Mrs. Burney, C d  
Eyre, Th. Lobb, Dr. McClelland, Belanger, Reynoud, Dr. Cleghorn, O'Ililey, 
Th. Phillippi and others. 

11. Dr. Roxburgh's Flora contains numerous contributions to tile 
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HAB. Ava, Bhamo. F1. Jan.' 
2. C. ~MILACIFOLIA, Wall. in Asiat. Rerr., XIII ,  414 ; Hf. Ind. F1. I ,  

3 ; Bot. Mag. t. 4259.- (0. subpeltata, Wall. P1. Asiat. rar. t. 20 ; 
C. Mimroam, Wight Ill. t. 1 ; C. inversa, Giiff. Not. Dicot. 700 t. 645, 
f. 7 3) 

HAB. Ava, on Taong-dong ; Tenasserim, Mergui. 
8. C. HEDY~ARKFOLIA, DC. Syst. I, 148; Hf. Ind. Fl. I. 41. 
HAB. Pegu (Hore). 
4. C. GOUBIANA, Roxb. F1. Ind. 11. 670; Wight Ic. t. 933 and 934 ; 

Hf. Ind. F1. I. 4. 
HAB. Ava, on Taong-dong. (Wall.) ; Tenasserim, (C. Parish). 
5. C. SUBUMBELZATA, Kun in Journ. As. Soc. Bengal, XXXIX, 61.- 

(C,$odwada, Kurz in Seem. Journ. Bot. V. 540, non P1. et Trim). 
HAB. Martaban, Karen hills (O'Riley). 
6. C. ACUMINATA, DC. Syst. I. 148; Hf. Ind. F1. I. 6. 
5. Martaban, in the damp - hill-foresta E. of Toungoo, at  3000 to 

4000 ft. elevation. Fr. March. 
7. C. B U C ~ A N U X A ,  DC. Syst. I. 140 ; Hf. Ind. F1. I. 6. var. rugoea, 

Hf. and Th. 1. c? 
HAB. Martaban, Karen hills (Rev. F. Mason, O'Riley). 

D o u h ~ u l  spe&e. 
1. C. aaossa, Wall. Cat. 4671 ; Hf. and Th. F1. Ind. I. 12.-Ava. 

Tong-dong (Wall.) 

Raravelia DC. 

Leaflets tornentaw or pubescent beneath , ........................................ N. Zqlanica  
Ledeta quite glabrous, ..................... .. ..................................... N. hy(?ioolia. 

1. N. ZEYLANICA, DC. Syst. I. 167 ; Hf. Ind. F1. I. ?'.-(Atragem 
Zeylolaica, L. Amoen, I. 405; Roxb. Corom. P1. 11. t. 188, and F1. Ind. 11. 
67b ; N. hyoneura, Korth. in Ned. Kruidk. Arch. I. 208 ; Miq. F1. Ind. 
ID. 2). 

HAB. Frequent in the mixed and dry forests all over Pegu and Prome ; 
also in Ava. F1. H. S. Fr. C. 9, 

2. N. LAUBI~LIA, Wall. Cat. 4685 ; Hf. Ind. F1. I. 7. 
HAB. Not unfrequent in the tropical forests of Martaban ; also Tenaa- 

serim, Mergui (GrB.) F1. Fr. Febr. March. 

....................................... A opreading creeping pubescent perennial, 8. as*. 
An erect glabrous somewhat succulent annual, .................................. B. rcslurutur. 
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1. R. nr~~rrws, DC. Prod. I. 38 ; Hf. Ind. F1. I. 19. (12. d g ~ '  znm- 
tw W. A. ; Wight Jc. t. 49 ; B. oeutitur, Wall. Cat. 4707). 

HAB. Ava, Taong dong (Wall.), Khakyen hills, E. of Bhamo (J. 
Anderson). F1. Fr. March. 

2. R. ecmmums,  L. sp. pl. 776 ; Engl. Bot. t. 681 ; Hf. Ind. F1. 
I. 19. (R. Indicua, Roxb. F1. Ind. 11.671). 

H ~ B .  On moist mud-banks of tile Irrawaddi from Prome District down 
to Pegu (at Henzadah.) P1. Fr. Febr.-Apr. 

Nigella, L. 
* NIGELLA UTITA, L. sp. pl. 753 ; DC. Prod. I. 49 ; Walp. Rep. 11. 

742. var. INDICA, DC. I. c. (N. Indica, Roxb. F1. Ind. 11. 696). 
HAB. Burmah, cult. according to Dr. Mason (never seen by me). 

Compcctur of genera. 

I .  DELIMEB. Filaments more or less dilated at apex ; anthem short, the ceIb 
diverging, or rarely parallel. Woody climbers. 

1. D B ~ .  Carpeb solitary : o d e s  25, baeilar. 
8. TBTBACBBJL. Carpeb 8-6, o d e s  many, in 8 series. 
11. DIZLEMEB. Filaments equal ; anther-cells parallel. Trees or herbe. 
8. D I L L E ~ A .  Csrpele 6-20. Seeds without d u e .  Rem. 
4 Cerpels 8. Stemlesa herbs with radical leaves. 

Delima, L. 
1. D. ~AEMENTO~A. L. sp. pl. 736 ; Bot. Mag. t. 3058 ; Hf. Ind. 

F1. L 31.-(Tatracera snrmentocm, Vahl Sjmb. 111. 70, Roxb. F1. Ind. 11. 
6415). Var. HEBECAEPA, Hf. and Th. F1. Ind. I. 61. 

HAB. Not unfrequent in the mixed forests all over Burma, from 
Chittagong and Ava down to Aracan and the hdamans. 

Tetreoers, L 
1. T. Assq DC. Syst. I. 402 ; Hf. Ind. F1. I. 31. (T. trigyna, Roxb. 

El. Ind. 11. 646). 
H a .  Chittagong (Hf. and Th.). 
Another species with large leaves of a thin texture, when fullgrown 

quite glabrous, is not unfrequent in the swamp-forests of the Irrawaddi 
alluvium in Pegu. It ie no doubt a new epecies but, unfortunately, I 
could obtain neither flowere nor fruits. 

Aomtrema, Jeok. 
1. A. CO~TATVM, Jack in Mal. Misc. ex Hook. Bot. Misc. 11. 82 ; 

Hf. Ind. F1. I. 32. (A. Tightionurn, WA ; Wight Jc. t. 9). 
m. Tenmserim, Moulmein. 



Dillenia, L. 
Conupectue of rrpeciar. 

W. 1. EudiUa,ia Pehb white. Seeds with hairy borders, flowers very large, D. I d h .  
f i t .  2. Coldertia. && smooth. Flowern yellow. 

Calyx tomentme or pubescent. 
0 Flowers very large (petals about B in. long). 

Peduncles l& to B in. long, atraight ; styles 1Z ;petioles about 1 in. long. D. p l c M m o .  
Peduncles 6 8  lin. long, thick and nodding; styles 10; petioles up to tin. long, D. mrea. 

...... Peduncles very long and slender; styles 6; petioles only 2 ta 1 lin. long, D. piloso. 
0 0 Flowern emall (petals lea8 t .  an in. long). 

... Peduncles 1 or 2-bracted, like the calyx densely tomentose ; stylea 6-7, D. patwvwa. 
Calyx and pedancles perfectly smooth or pruinous. Flowers small. 

...................................................................... Peduncles bractd,.. D. rc&Ua. 
.................... ................................. Peduncles without bracts, ." D. p k r g y ~ .  

1. D. INDICA, L. sp. pl. 745 ; Hf. Ind. F1. I. 200. (D. qeciosa, 
Thbg. in Linn. Trans. I. 200 ; Wight Jc. t. 823 ; Roxb. P1. Ind. 11. 650 ; 
Bot. Mag. t. 5016; D. e h g a t a ,  Miq. Suppl. F1. Sumatr ...) 

H a .  Not nnfrequent along choungs in moister upper mixed f o r d s  of 
the Pegu Yomah on sandstone ; also in Martaban, Tenasaerim and Chitta- 
gong, on metamorphic rocks. F1. Fr. Febr. March. 

2. D. a m ,  Sm. Exot. Bot. 11. t. 92 93 ? ; Ham. in Linn. Trans. 
xv. 101. D. m t a ,  Wall. P1. h. rar. I, 20, t. 23 ; D. qeciosa, Griff. 
Not. Dicot. 703, t. 649, f. 8.). 

HAD. Frequent in the drier hill-forests of Martaban and entering the 
pine-forests up to  4000' ft. elevation ; also in tropical forests of Tenassorim, 
up to 8000 ft. elevation. F1. Narch, Apr. 

8. D. PULCEEBRIMA, Kurz in Journ. Be. Soc. Bengal, 1871, 46 ; Hf. 
Ind. F1. I. 37. 

HAB. Common in the open forests, chiefly in the Eng-foreats of Pegu 
and Martaban. FL H. S. ; Fr. Begin of R. S. 

4. D. PAR~IFLOEA, Griff. Not. Diot. 7 0 ;  Hf. Ind. F1. I. 38. 
HAB. Frequent in the mixed forests of Pegu, Martaban and Tenaaerim 

l?l. H. S. ; Fr. Begin of R. S. 
6. D. PILOEA, Roxb. F1. Ind. 11,652, non Ham. ; Kun in Journ. 

As. Soc. Bengal 1872,292. 
HAB. Frequent in the upper mired forests of the Andamans. FI. H. 

0. ; Fr. Begin of R. 9. 
6. D. BCABEELLA, Roxb. Fl. Ind. 11. 643 ; Wall. PI. as. rar. I. 20, t. 

22 ; Hf. Ind. F1. I. 88. 
HAB. Chittagong (Roxb.). FL H. S., Fr. Begin of R. S. 
7. D. PENTAQYN~, Roxb. Corom. PI. I, t. 20, and F1. Iud. 11. 652;  

Hf. Ind. F1. I. 98. Var. 8. AUaUsTA (D. a u p t a ,  Roxb. F1. Ind. 11. 652 ; 
D.Jlor&nda, Hf. and Th. B1. Ind. I. 71). 



HAB. Frequent in the mixed foreats, especially the upper ones of Pegu 
and Martaban down to Tenasserim. F1. H. S. ; Fr. Begin of H .  8. 

The smaller leaved and longer petioled var. a., frequent in India, 
seems not to occur in Burmah. 

I. FINTEREB. Stippules none. Perianth double. Carpels in a single whorl. 
1. Imcmx. Only genus. Trees or shrubs. 
11. MAGNOLIEB. Stipulea cornpicoons, convolute and sheathing the young 

loliage, deciduous. 
Ovary sessile. 

2. TALA= Carpela of fruit indehkent, deciduous. 
8. MAQNOLIA. Carpels of h i t  dorsally dehiicing. Olnles 2. 
4. MANQLIETIA. Carpels of fruit dorsally debincimg. O d e 8  6 or more. 

OvPry stalked. 
5. MIOHIUIA. Only genaa 

Illicium. L. 
1. J. MAJUS, Kf. et Th. Ind. F1. I. 40. 
HAB. Tenasserim, Thounggyeen range, a t  5500 ft. elevation (Lobb). 

Talauma, Juee. 
h s p e c t u s  of species. 

Leaves glabrous ; fruits 4 6  in. long,. ................................................. T. liliifera. 
Leaves usually pilose or downy beneath; fruits 2 in. long, ..................... T. Candollsi. 

1. T. L~LIIFERA, (Liriodtmhon lilis$ora, Roxb. F1. Ind. 11. 6%; 
< 

P. Rabanianu, Hf. and Th. F1. Ind. I. 75, and Ind. F1. I, 410). 
H a .  Tenawerim, Mergui (Griff.). (According to Hf. and Th. first 

ed. of F1. Ind.) 
2. T. CANDOLLEI, B1. Verh. Bat. Gtenotech. I. 147 ; Miq. Fl. Ind 

Bat. I/2 14. T. mutabilia, BL F1. Jav. Magnol. 35. t. 10-12 B. ; Hf. Ind. 
F1. I. 40). 

HAB. Tenasserim, Moulmein (Lobb). 

Magnolia, L. 
1. M. SPHEXOCAEPA, Roxb. Corom. P1 111. t. 266; Hf. Ind. F1. I. 

41. (Liriohndron graadm&rum, Roxb. F1. I n d  11. 66). 
HAB. Chittagong ; Pagu (Brandie). 

Manglietia, B1. 
1. M. INSI~NIS, BL F1. Jav. Magnol. 23 ; Hf. Ind. F1. I. 42. 

(Magnolia imignir, Wall. Tent. F1. Nap. t. 1, and P1. as. rar. 11. t 182). 
HAB. Pegu (Brandis). 
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1YLicheli8, L. 
1. M. CEAIWACA, L. ep. pl. 756 ; Roxb. Fl. Ind. 11. 656; B1. FL 

Jav. Magn. 9, t. 1 ; Oriff. Not. Dicot. 715 ; Hf. Ind. F1. I, 42. (biichelda 
aurantiaca, Wall. PI. as. rar. 11. t. 147). 

HAB. Rather rare in the tropical forests of Martaban and Tanasserim 
abo Pegu, above Rangoon (on laterite) ; Ava, Bhanlo ; Prome hills (Wall.). 
FL Fr. B. S. 

&nspectue of genera. 
I .  UKARIEZ. Petals in 2 rows, one or both rows imbricate in the bud. 

Stamens many. clmely packed. 
1. Boaactm. Sepals mall, 'mbricated in the bud. T o m  flat. Carpels 3 to 6. 
2. UVAEU. Sepals valvate. Flowers bhexual; ovules 1 or 2 or many; torun 

elmast &at. climbere. 
11. UNONIEZ. Petals valvate in the bud, more or less spreading, somewhat 

unequal, or those of the inner row small or wanting, not or little narrowed at  h e .  
8 Petale spreading from the base. 

X Ovules many, ventral. 
8. Arzaoasm. Petale nearly equal. Stamens 6 or more, loosely imbricated, 

with doresl anthers. 
4. CANAN~A. Petals open, elongate. Stamens indefinite, closely packed, ovate- 

acute a t  the top. Ovules in 2 rows. 
6. C Y A T H O ~ T E X ~ ~ ~ .  Petals broad-ovate. Stamend indehite, the connective 

obliquely incurved. Ovules many, in 2 rows. 
6. UNONA. Petale open, usually elongated. Stamens indefinite closely packed, 

capitate or truncate at  the top. Ovules in a single row. Ripe carpels usually monili- 
form. 

X X Ovules 1 or 2, erect. 
7. POLYALTHIA. Petals opened. rather thick. Berries indehiscent. 
8. ANAXAQOBB~ Petale opened, rsther thick. Carpels follicle-like, dehiscent. 

Petals enclosing the sexual organa with a wncave or connivent base, free 
towards the summit. 

9. CYATHOOALYX. Calyx 3-toothed. Petals connivent at  base. CarpeLs solitary. 
Ovules many. 

111. XYLOPIEB. Petals valvate, connivent or hardly open, those of the ontar 
row a s d y  thick, not narrowed a t  base, and enclosing the 3 inner, smaller or minute 
ones, or the latter wanting. 

Ovules solitary. 
10. ANONA. Onter petals concave, often broad. Bemus united into a many-celled 

syncorp. 
O d e s  2 or more. 

11. XYLOPIL Petals triquetrous, connivent, narrowed. Anthem truncate. 
T o m  hallow. Stigmes elongate. 

12. ~ T A B O T E Y E .  Petah terete, triquetroua or flat, concave a t  the base and 
e~lcloeing the sexual or- the tips spreading. Anthere tmncate. T o m  hollow. 
Peduncles d y  hooked. 
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Trib. IV. M I T B E P H O B E .  Petals d v a t e ,  the outer ones open, the inner ones , 

arect, connivent or connate at  their tips and often claw-like narrowed a t  the baeo. 
Petnls of the inner row ahorter or equally long. 

X Petals not narrowed a t  the bsse, or the claw-like base broad. 
13. OXYXITEA. Inner petals connivent, notor almost not narrowed a t  base. 

Ovulea 2, erect. Seeds not angular. 
14. O o ~ r o ~ a ~ a r u e .  Inner petale connivent, narrowed in a broad claw. Ovule# 

!2, erect. 
16. M ~ ~ o n o a r n r .  Petals thick corinceous, the inner ones shorter, triquetroas a t  

wmmit and hollowed at  base on tho inner side. 
X X Petals narrowed into cnrved not angular f b  slender clswa, the 

laminm cohering in a sort of mitre. 
16. MITBBPHOU Stamens numerous. Ovules many, in 2 rowa. Flowers usually 

rather wnapicuons, sometimes dioecious. 
17. OBOPHBA. Stamens definite, 6, 9, or 18. Ovulea 2-4 Flowers a s d y  very 

small. . ' Sepals and the 3 outer petals usually conform or nearly sq minute, 
resembling a calyx. Inner petals large, erect-connivcnt, o h n  ~accate or 
concave a t  bnse. 

18. P H ~ ~ A N T H U ~ .  Inner pctals &tt, rather thick. Ovules 1 or 2. Anther-cells 
concealed by the overlapping connectives. 

19. YILIVEA. Inner petals flat. Ovules 2 or more. Anther-cells not conceded. 

Bocagea, St. Hil. 
1. B. ELLIPTICA, Hf. and Th. in Ind. P1. I. 92. 
~ I A B .  Tenasserirn, Tavoy (Wall.). 

Bubg. 1. Ellipia. O d e s  solitary or by pairs. Usually'erect &rubs. 
A little erect shrub; bemes elliptical or nearly so, very emall, glabrowsessile, U. femginscr. 

LJal-g. 2. Eu-wvaricr. Ovala a s d y  numerous, rarely few. CJimbiug shmbs. 
5 Flowem large or middling sized, the connective terminating in a lage 

almost leafy appendage. 
0 Carpels on long stalks. 

Flowem solitary ; carpels and all other parts ahortly tomenbe, ............... K pur7pwaa 

........................ AD parh h i u t e  ; usually solitary; arrpels tawny hirsute, U. hirwta: 
Flowern by 2 or 3 on a peduncle; carpels tubercled and stellately hispid-tomentose ; all 

parta pubernloas, .............................................................. LJ. plychocalyx. 
0 0 Carpels sessile or very shortly stalked. 

.................................. Peduncles 3-to 6-flowered ; carpels glabrous, u. tnactvph~llu. 
Peduncles 1-to 2-flowered; carpels tomkntose, ................................ LJ. bracteda. 

5 5 Flowers minute. $tamens t runa r6  the couuedivo hardly pmduced beyond 
the anther-cells. 

Borries on long slender atellte, glabroas ............................................. U. tnbanCkz. 

1. U. FERRUGINJU, Ham. ap. Hf. and Th. F1. Ind. I. 96. (Ellipcia 
f v i n m ,  Hf. and Th. Ind. F1. I, 52.) 

7 
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HAB. Not uncommon in the Eng forests of Prome and Pegu, on 
laterite ; also Tenawerim, Thoungyeen (Dr. Brandis). F1. Apr. ; Fr. Jan. 
Febr. 

I n  this species the ovules vary id number (1 or 2). Hooker gives 
Uv. dulcis, Dun., as a Burmese plant, but I suspect i t  is referable to this 
epeeies. 

2. U. PuaPunEa, B1. Bydr. 11 and F1. Jav. Anon. 13, t .  1 and 13 f. 
A ; Hf. Ind. F1. I. 47. (Uvaria grandtjEora Itoxb. F1. Ind. 11. 665, 
Wall. P1.As.rar. 111. t .  121). 

HAB. Not uncommon in the tropical forests of Martaban ; also 
Tenasserim. 

3. U. E ~ ~ U T A ,  Jack Mal. Misc. ; B1. F1. Jav. Anon. 22, t. 5 ; Hf. 
Ind. F1. I. 48. (U. piloea, Roxb. F1. Ind. 11. 665 ; U. trichonralla, BL 
1. c. 42, t. 18). 

HAB. Rare in the tropical forests of the E. slopes of the Pegu Yoma 
(Khaboung, Choungmenah valley). 

I have only leaf-branches, but I can hardly be mistaken in identifying 
my specimens with Jack's Malayan species. 

4. U. PTYCHOCALYX, Miq. Ann. Mus. Lugd. Bat. 11. 4 ; Hf. Ind. F1. 
I. 49. 

HAB. Not uncommon in tropical forests of the southern slopes of the 
Pegu Yomah ; Tenasserim, Moulmein (Theobald). Fr. Dec. Jan. 

5. U. MACEOPHYLU, Roxb. Fl. Ind. 11. 663 ; Wall. P1. As. rar. 11. 
t. 122 ; Hf. Ind. F1. I. 49 pp. ; Bedd. Icon. P1. Ind. or. t. 81. 

HAB. Frequent in the mixed forests all over Burma from Chittagong 
and Ava down to Tenasserim. F1. R. 5. ; Fr. Nov. Dec. 

0. U. BRACTEATA, Roxb. F1. Ind. 11. 660 ; Hf. I n d  FL I. 49. 
HAB. Tenasserim (Wall.) F1. May ; Fr. Sept. 
7. U. MICEANTEA, Hf. and Th. F1. Ind. I. 103 and Ind. F1. I. 51. 

(U. Smatmna,  Kurz And. Rep. App. B. 1; Hf. Ind. F1. I. 51). 
HAB. Rather frequent in tropical forests of the Andamans ; also Pegu 

(Brandis) and Upper-Tenasserim (Falconer). F1. June. 

Alphoneea, Hf. and Th. 
Conqectus of qcciee. 

... The etalk nearly aa long ss the carpel, ... ... ... A. mtricoro. 
The stalk of the cnrpels very short, .., ... ... ...... A. lufw. 

1. A. m a I c o a a ,  Hf. and Th. Fl. Ind. I. 152 and Ind. F1. I. 89. 
(Uvaria ventricorra, Roxb. F1. Ind. 11. 658). 

HAB. I n  the forests of Chittagong ; Andamans. 
2. 8.  LUTE^, H.f. and Th. B1. Ind. I. 153, and Ind. F1. I. 89 Bedd. 



Jc. P1. Ind. or. t. 91. ( U v a k  Zutea, Roxb. Corom. P1. I. t. 36 and Fl. 
Ind. 11. 666). 

HaB. Ava, Segain (Wall.) ; Pegu (teste Hf. and Th.). 

Cananga, Bumph. 
1. C. OIKIBATA, Hf. and Th. P1. Ind. I. 130 and Ind. F1. I. 58. 

(Uvaria odoruta, Lam. Ill. t. 495, f. 1; Roxb. F1. Ind. 11. 661 ; GrifF. Not. 
Dicot. 712 ; Uvaria axillaris, Roxb. 1. c. 667). 

=B. Ava (Wall. cult. ?) ; Tenasserim, apparently frequent. 

1. C. vmmmarrar, Gr8. Not. Dicot. 707, Ic. t. 650; Hf. Ind. 
Fl. I. 57. 

H a .  South Andaman, in the tropical foresta north, of Port Mouat. 
This species is inserted here on the authority of Hf, and Th. 

Unone, L. 
Conepectus of species. 

M. 1. D m .  Petals 6. Bemes necklacelike constricted between the seeds. 
X Petah glabrous. 

Leavea glabrous, pale coloured beneath ; peduncles only f to I f  in. long, uillary and 
... occaeioaally terminal, ... ... ... ... U. Dwnalii. 

X X Petals appreased pubescent or puberulona. 
Leevea glabmna beneath ; peduncle 1-2 in. long; petals 2 in. by 1 in. ... ZT discolor. 
Leevea glaucona and n s d l y  pubescent beneath ; peduncle 4-8 in. long; petsLa 2) by 1 

in., ... ... ... ... ... ... U. ~ d c s m o r .  

Leaves while young greyish tomenhe ; peduncle 4 to 8 lin. long; petah 1-lt in. long. 
oblong, ... ... ... ... ... ... 0. Idtifolio. 

Leaves pale wloared and pubescent beneath along the nerves; peduncle f - )  in. long; 
... pet& 2 to 3 in. long, very narrow linear, ... ... U. aknopctah. 

Sect. 2. Dy-halon. Onter petah 8, Me, the 3 inner ones quite mppressed 
Petiolea rather long ; petah 4 to 6 in. long, ... -.. ... 0. longt@ra 
Leaves almost sessile, cordate a t  base ; petals nearly 8 in. long, ... U. d w y ~ c h l a .  

1. U. Dm-, Wall. ap. Hf. and Th. F1. Ind. I. 131, and Ind. 
Fl. I. 53. 

HaB. Fotests of Chittagong on the Seetakoond hill (Hf. and Th.). 
2. U. DISCOLOB, Vahl. Symb. 11. 63, t. 36 ; Roxb. F1. Ind. 11. 669; 

Hf. Ind. F1. I. 59 ; Bedd. Icon. PI. Ind. or. t. 51. 
Var. a PWIFLOU, Hf. and Th. 1. c. 
Var. 8. P W E S C ~ S ,  Hf. and Th. I. c. 
Var. y. LATIFOLIA, Hf. and Th. 1. c. 
HaB. Tropical forests and moister upper mixed forests from Chittagong 

and Ava down to Tenasserim. Fr. Jan. 
3. u. DESXOS, Dun. h 0 n .  112; Hf. Ind. F1. I. 52. 
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. H a .  Frequent in tropical and low foreata all over Pegu and Martaban ; 
also Tenasserim. F1. June ; Fr. October. 

I t  is di5cult to distinguish some statea of this species from the former, 
for the peduncles vary very much in  length, as do also the petals with regard 
to size and shape. 

4. U. U T ~ O L I A ,  Hf. and Th:Ind. F1. I. 60. 
HaB. Martaban, in dry hill-forests on limestone rocks along the Nga- 

choung of the Salween (Brandis). F1. May. 
5. U. s r m o p m a ~ a ,  Hf. and Th. F1. Ind. I. 163, and Ind. F1. I. 60. 
HAB. Tenasserim, Aioulmein (Lobb). 
G. U. LONQIFLOU, Roxb. F1. Ind. 11. 668; Hf. Ind. F1. I. 61. 
HaB. Chittagong. 
7. U. ~ ~ s n a a a s c ~ m ,  B1. F1. Jav. Avon. 66. t. 27 ; Hf. and Th. FL 

Ind. I. 136, and Ind. F1. I. 61. (Pelticalyx argmtea, &iff. Not. Dicot, 
706?). ' 

Var. a. BLUMFZ, Hf. %id Thr 1. c. 
Var. 8. W m c m ,  Rf. and Th. 1. c. (U. coelqphloea, Scheff. Obs. 

phyt. 6 P). 
Hag. Frequent in the tropical forests of Martaban and Tenasserim to 

the Andamans ; also Ava. F1. Febr. to May. 

Polyalthia, B1. 
Cononspectua of species. 

Sect. 1. Monoon, Miq. Fl. hermaphrodite. Petals flat. Ovulea solitary, erect. 
4 Flowers usually rather large ; carpels oblong or elongate and cylindrical. 

x Petale linear to linear-lanceolate or apathulate-liuwr. 
Leaves glabrous, one-wloured, apiculate or shortly acuminate; carpels obversely ovoid, 

. . . P. Ltmiwa. 
Leaves g l a b m ,  g l a u m  or whitish beneath, ~hortly amina te ,  ... P. S w n a t r ~ w ,  

X X P e w  ovate to ovate-lanceolate and elliptical 
Carpels almost globular, glabmns?, leavm glabrona. ... ... ... P. ni t ida  
CarpeIs velvety ; leaves along the nerves beneath puberulons, ... P. nrendranacea. 
Carpela elongate-oblong, g l a b m  ; leaves along the nerves pubescent, . . . P. JeRkirrrii. 

5 4 Flow- small, on dender pedicels ; carpels globular, pes-shaped. 
Leaves along the nervea beneatb pubescent, blunt or nearly so ... ... P. a t b m a .  
Leaves pubescent 'beneath, acnminate, ... ... . ,. . . . P. ceradoidas. 
Sect. 2. Eupolyalthia. Flowers hermaphrodite. Petale bt .  Ovulea 2, mperposcd, 

ascending. 
Fowera small, seesile or nearly so, sometimes clustered, ... ... .. .P. dubia. 

1. P. LATEBIPLOB~, (Guatieria latm$Zora, B1. Bydr. 20 and F1. Jav. 
Anon. 100, t. 50 and 52 D. ; Quatteria pa thu la to ,  T. et B. in Tydschr. Nat. 
Ver. Ned. Ind, XXIV, petalis latioribus ; P. eimiawm, Bth, and Hf. Ind. 
F1. I. 63.) 



HU. Not uncommon in the tropical forests of the eastern slopee of 
the P e p  Yomah and Martaban ; also Tenasserim. Fr. May, June. 

2. P. ~ ~ A T M N A  (Qzcatteria Sumatrana, Miq. Suppl. F1. Sumatr. 
880; Monoon Sumatranurn, Miq. in Ann. Mus. Lugd. Bat 11. 19). 

w. Tenasserim (or h d a m a n s  ?) (Helf.). 
3. P. NITIDA, Bth. and Hf. Ind. Fl. I. 64. ( G u u t t h  sitida) A. DC. 

Mem. Anon. 41. 
H a .  Tenasserim, Tavoy (Wall.). 
Guatteriu mmbranacea, A. DC. Mem. Anon. 41. Hf. I n d  F1. I, 68. 

hardly different from thb above. 
4. P. JENKINSXI, Bth. and Hf. Ind. F1. 1. 64. (Guutteria Jenkimii, 

Hf. and Th. F1. Ind. I. 141 ; P. Andamanica, K u n  and And. Rep. 2 ed.29). 
HAB. Frequent in the tropical forests of South h d a m a n  and the 

adjacent islands. Fl. begin of R. 8. 
5. P. BUBEBO~A, Bth and Hf. Ind. El. I. 65 ; Bedd. Icon. P1. Ind. or. 

t. 66. (Uvwia euberoaa, Roxb. Corom. PI. I. t. 34 and F1. Ind. 11. 667). 
HAB. Tenasserim. Fr. Febr. 
6. P .  CEE48OIDE8, Bth. and Hf. Ind. F1. I. 63. (Uvaria c e r a s o h  

Roxb. Corom. P1. I. t. 33, and F1. Ind. 11. 666; Guatteria ceraoidBd, 
Dun. Mem. Anon. 28;  2'. bfkia, Bth. and Hf. Ind. F1. I. 62). 

HAB. Prome (Wall.) Fr. Sept. Oct. 
Wallich's specimens in HBC. are in fruit, and, therefore, i t  is very 

improbable that the flowers (which appear during H. S.) should belong 
the same specimens in Kew Herb. referred to P. biJa1.ia. 

7. P. ? DUBIA, Kurz in And. Rep. 2nd ed. 29 (P. 9nucrqpliylka, ~ f .  
and Th. Ind. F1. I. (16, excl. syn.) var. a aLaBsnrscnu, petals broader, 
leaves and branchlets glabrescent, var. P. FALCONEX, branchlets and leaves 
beneath pubescent, petals less imbricate in bud. 

HAB. Var. a. Frequent in the tropical forests on the Bndamans ; var. 
8. Moulmein (Falc. 645). F1. May, June. 

I have only male flowers, and the imbrication of the petals (especially 
in the Andaman plant) indicates a different genus. Hf. and Th. identify 
the plant with Blume's (3wttet-k ma~~qphyl la  (= Z'ricalvaria mabophylla, 
Hk., Guatterio brsvipetala, Miq.) which resembles especially the And'aman 
plant so much that I confounded it with i t  in my Andaman Report. This 
has, however, the inner petals thick and fleshy, narrowed a t  base and the 
broad triangular blades (see Bl. F1. Jav. Anon. t. 52. B. f. 2)) c0nnivent 
somewhat after the fashion of Mitrephora. 

Doubi$hZ epeeiee. 
1. P. COSTATA, Bf, and Th. Ind. Fl. I. 67, 
HAB. Tenasserim, along the Attaran river (Wall.) 
Hf, and Th. refer this to the genus Z'b.ivalcaria, Miq. 



8. Kurz-Cbntributionu tomtda a Knowledgs [NO. a, 
Anaxagorea St. Hil. 

1. A. Luzo~msrs ,  A. Gray in Bot. U. S. Expl.Exp. 27 ; Hf. Ind. FL 
L 68. (A. Zeylanica, HE and Th. F1. Ind. I. 144 ; Bedd. Icon. P1. Ind. 
or. t. 46.) 

HAB. Not unfrequent in the tropical forests of Martaban and the 
southern nlopes of the Pegu Yomah; also on the Andamans. F1. May, 
June ; Fr. Aug. 

Popowia Endl. 
1. P. HELFERI, Hf. and Th. Ind. F1. I. 69. 
HAB. Tenasserim, King's island (Helfer). 

Cy athooalyx, Champ. 
1. C. MABTABANICU~, Elf. and Th. Ind. F1. I. 63, 
HAB Not uncommonin the tropical forests of Martaban down to 

Tenasserim, rare in those of the eastern and southern slopes of the Pegu 
Yomah. Fr. March, Apr. 

Anona, L. 
Cbmpectlce of epeciar. 

* Fmita fueolsb. 
Laves usually blunt ; inner petals minute or almost none; frnit with prominent eonvex 

areoles. ... ... ... ... ... ... A. spurmosm. 
Leavee acnminate. larger; areoles of fruit not or M y  projecting, .. A. rsticukzta 

@ Fruits very large, mnricate. 
All parts glsbroas. ... ... ... .-I .. A. muricda. 

1. A- ~ Q U A M O ~ A ,  L. sp. pl. 757 ; Roxb. F1. Ind. 11. 657 ; Bot. Mag. 
t. 3095 8 B1. F1. Jav. Anon. 107. t. 63 B. ; Hf. Ind. F1. I. 78. 

HAB. Cultivated all over Burmah, more especially and on a large scale 
in the Prome district. F1. March. 

2. A. BETICULATA, L. 6p. pl. 757 ; h x b .  F1. Ind. 11.657 ; B0t. Mag. 
t. 2911 ; Hf. Ind. F1. I. 78. 

HAB. Not much cultivated in Burmese gardens. 
3. A. MVRICATA, L. sp. pl. 766; Miq. Fl. Ind. Bat. 1-2. 34. 

. HAB. Cultivated in gardene of Tenasserim, especially the southern 

Parb* 
Artabotrye, 8. Br. 
Oonspectus of qe&. 

5 Bleae of petdl aattened. 
X Petals oblong-lanceolate, usually narrowed at bsse, with the b o d d  

reflexed. 
0 Flowers arising &om hooked peduncles. 

Young pda  mty tomentow; leavea M y  coriaceoue, glabroua ; petals densely tswnp 
tomentose ... ... ... ... ...... A. cwum~ol iw  



Quite glah.01~ ; lea~ea thin eoriaceom ; pet& glabmna or pubernlone ... A. odoratwdmccs. 
0 0 Flowem arising directly from the lateral branchleta, peduncle 

reduced or only indicated. 
Small erect shrub, adnlt parts all glabrous. ... ... ... A. Kurzii. 

X X Petals narrow, linear, elongate, ... ... ... A. specioara. 

5 Petal-blade terete or triquetroas, fleshy, subalate or linear. 
P e h b  triquetroua ; branchlets and leaves beneath pubescent ... ..A. Bbmanicur. 
Petala terete ; all parta glabnms ... ... ... A. cwmeolena. 

1. A. c ~ ~ a s r ~ o ~ m e ,  Hf. and Th. Ind. F1. I. 64. 
HAB. Martaban (Dr. Brandis). 
2. A. o ~ o a a ~ ~ s s m u s ,  R. Br. in Bot. Reg. t. 423 ; Hf. Ind. Fl. I. 

54. (A. hiamatw, B1. F1. Jav. Anon. 60, t. 29 and 31, C ; Uvario odoratis- 
mma et U. uncata, Roxb. F1. Ind. 11. 666 ; d. Blwmei, Hf. and Th. F1. 
Ind. I. 128 ; A, intmnedius, Hassk. P1. Jav. rar. 173). 

HAB. Tenasserim, banks of rivers, along the Attaran etc. ; Ava, 
near Mandalay, probably cultivated. (Dr. J. Anderson.) 

8. A. KUBZII, Hf. and Th. Ind. F1. I. 64. 
HAB. Not unfrequent in the Eng forests of P e p  and Martaban, on 

laterite. Fl. Apr. 
4. A. BPECIO8U8, Kurz in And. Rep. 1 ed. App. B. 1 ; EFf. Ind. 

F1. I. 66. 
HAB. In  the tropical forests along Middle Straits, South Andaman. 

3'1. May. 
. 

6. A. B m ~ m c r r s ,  A. DC. Mem. Anon. 36;  Hf. Ind. Fl. I. 65. 
(Bhopabpetalum u n $ m ,  Oriff. Not. Dicot. 717). 

HAB. Not unfrequent in tropical forests of the eastern slopes of the 
Pegu Yomah ; Tenasserim from Moulmein to Mergui ; also Ava, on Taong 
dong (Wall.) F1. Nov. ; Fr. Febr. 

6. A. BUAVEOLWS, B1. FL Jav. Anon. 62, t. 30 and 31, D. ; Hf. Ind. 
3'1. I. 65. (BhopaZopetalm sp. Oriff. Not. Dicot. 716). 

HAE. Chittagong (Hf. and Th.), Tenaaserim, Mergui (GrifF). 

Se@ short, coriaeeoua, 2 to 3 lin. long. 
Petab from a broad baae narrowly linear, nearly 2 in. long, slightly pubencant 0. rfaopefab. 
Petala oblong-lanceoiate, blunt, very thick, tawny p u b d o u s ,  . . . 0. ZaccleUandii 
Incompletely known. ... ... ... ... ... 0. uno~fo l io .  

Sepals as in (foniothalamus, membranous and nerved, large about 7 to 8 
lin. long. 

Pet& oblong-lanceolate, about It in. long, acute, tawny pubescent, ... 0.Jmicata.  

1. 0. BTWOPETALA, Hf. and. Th. Ind. F1. I. 71. 
HAB. Tenasserim, Moulmein and Thoungyeen (Falc., Brandis). F1 Apr. 
2. 0. ~~~CCLELLANDXI ,  Hf. and Th. Ind. F1. I. 70. 
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HAB. Not unfrequent in the tropical and low forest of the eouthern 
slopes of the Pegu Yomah, chiefly on permeable laterite. M. May to  June. 

8. 0. F O ~ C A T A ,  Hf. and Th. F1. Ind. I. 146 and Ind. F1. I. 71, 
(Uvaria fornicata, Roxb. F1. Ind. 11. 662). 

HAB. Not unfrequent in the tropical forests of South Andaman ; 
Tenasserim, Mergui (Griff.). 3'1. May. 

Doubtful species. 
1. 0. UNONEFOLIA, Hf. and Th. P1. Ind. I. 146 and Ind .  F1.l. 71. 
HAB. Tenasserim, Tavoy (Wallich). 

... ... ... Flowers about 9 lin. long. ... , a. aesquipedulis. ... ... ... Flowers about 2 in. long ... ... (3. d r t ~ t h i i .  

1. 0. ~ESQUIPEDALI~, Hf. and Th. F1. Ind. I. 108 and Ind. F1. I. 73. 
( Q u a t t e k  eespuipedalis, Wall. PL As. rar. 111. t. 266). 

HAB. Tenasserim (teste Hf. and Th). 
2. 0. (JBIFFITHII, Hf. and Th. F1. Ind. I. 110 and Ind. F1. I. 73. 
H a .  Rather rare in the tropical forests of the eastern slopos of the 

Pegu Yomah (headwaters of Swachoung) ; Martaban (Brandis) ; Tenasserim, 
Mergui (Griff). 

Melodorum, Dun. 
Conspectus of 8pecie8. 

&t. 1. Pyrmn2anthe, Miq. Calyx qatbiform, 3-lobed. Flowers large, 2-5 in. long. 
Flowers 4 5  in. long, white; leaves membranous, quite glabrous, ... M. macranthu? 
Flowers 2-3 in. long, yellow; leaves beneath dcnsely puberulous, glabrescent wriace- 

ous, ... ... ... ... ... .. M. pariernaticcrm. 
M. 2. EM-Melodorum. Calyx deeply 3-cleft ; flowers small, 1 in. or less long. 
Flowers about an in. long or a little longer ; carpels 8imply tomentose, ...dl d$iuowm. 
Flowers about t in. long, ... ... ... ... .. M. Clk.itfithii. 
Flowers nearly # in. long ; carpels densely verruwse, pnbeaeont. ...iU. vurucosnm. 
Flowers 1 m. long ; carpela almmt glabrous, .. ... ... X. birolw. 

1. M. a r a c m ~ u a r  Kurz in Journ. As. Soc. Beng., 1872,291. (Urn- 
ma macrantha, Kurz in And. Rep. ed. 1. App. B. 1 ; Pyramidanthe maerant l ,  
Kurz, 1. c., ed. 2, p. 29). 

HAB. Rather rare in the tropical forests about Port  Mouat, south' 
Andaman. F1. June. 

The large flowers resemble much those of Umna ZongijZora, the leaves' 
those of Ganwthnlamua cardiopetalus. 

2. M. auaIamosnar, Hf. and Th. F1. Ind. I. 116 and Ind. F1. I. 79. 
HAB. Rare in the tropical forests of Martaban (E. of Tounghoo) ; 

Tenasserim ; Chittagong. 



3. M. GRIFPITIIII, Hf. and Tli. F1. Ind. I. 120 and Ind. F1. I. SO. 
(E7issistigma scandens, Griff. Not. Dicot. 706). 

H a .  Tenasserim, Mergui (Griff.) F1. Decb. 
4. M. VERRUCOB~~M, Hf. and Th. F1. Ind. I .  119 and Ind. F1. I. 80. 
HAB. Ava, Kllakyen hills, Ponsee (J. And.). F1. Apr. 
6. M. BICOLOR, Hf. and Th. F1. Ind. I. 119 and Iud. F1. I. 80. 

(Uvoria bicolor, ILoxb. F1. Ind. IT. G G 2 ) .  
HAB. Tropical forests of the western slopes of Pegu, along the head- 

waters of the Panyo-gyee chou~rg (feeder of Tourlgnyo clioung) ; Ava (accord. 
Hf. m d  Tli.). 

Mitrephora, B1. 
Cowapectus of species. 

Flowcrs dioecious, smnll (about 3 lin. long). 
fienvcs (except nerves bcnenth) glnbmus ; infloreecencc and pctals tomcntose, H. reticulata. 

* Flosvers couspicuoue, 1 to 2 in. in diameter. 
h v c a  softly to~ncntose bencnth; flowers 2 in. rerose, on slrort and thick pcdi- 

... ... ... ... eels, ... ... M. tomenlosn 
Leaves minutely pubcrulom or almost glabrous, ehartaceous ; flowers nbout nn in. ucross. 

on long slender pediccls, ... ... ... ... M. vanndeJora. 
1. M. EETICULATA, Hf. and Th. Ind. F1. I. 77. (U. reticulntn, Dl. 

Fl. Jav. Anon. 60. t. 2% ; N. apwta, T. et B. in Nat. Tgdsch. Ned. Ind.). 
HAB. Tenaaserim (Helf.). 
2. M. TOJTENTOSA, Hf. and Tli. F1. Iud. I. 113, and Ind. F1. I. 76. 
HAB. Cliittagong. 
3. N. TAND~FFLORA, Kurz, MS. 
HAB. Not unfrequent in tlie tropical forests of the Pegu Yomnh and 

Martaban. P1. Febr.-March. 
This should be compared with M. Xizingayi, Hf. and Tli., a species 

which I cannot recognize from tlie description alone. There are two varieties 
differing in the texture and pubescence of the leaves, but the flowers are 
alike ix both. 

Orophea, B1. 
Conspectus of species. 

Flowers v e T  small (hardly 2 to 3 lin. in din~uetcr). - 
L a v e s  glnbmns ; scpala minutely hispid, ciliato ; carpels globular, stnlked, . 0. polycarpa. 
Lenves along the nerves pubesceut ; sepals de~~se ly  pubescent ; carpela elongnted, oblong, 

sessile, ... ... ... ... ... ... 0, hexandra. 
* * Flowers rather large (about an in. in diameter). 

Leavca rnther large, pubescent beneath. ... ... ... 0. Brandipii. 

1. 0. PoLrcaaPa, A. DC. MBm. Soc. Gen. V. 39;  Hf. Ind. FI. I. 01. 
(Anmacea Griff. Dicot. Ic. t. G54 ?, iUelo(lo~wm monospertirum, Kurz in 
And. 1Lep. App. U. p. 1.) 

8 



Ha. Rather frequent in the tropical forests of the Andamnns; 
Martaban, Mccplay (Brandis) ; Tenasserim, along the Salween (Wll.). PI. 
March; Fr. June. 

2. 0. neuruDna, £31. Bydr. 18 ; Miq. F1. Ind. Bat. 1-2, 29. (Bocagea 
hexandra, B1. F1. Jav. Anon. 13, t. 40 ; 0. acuminata, A. DC. M6m. Soc. 
Gen. V. 39 ; Hf. Ind. F1. I. 91). 

HAB. Tenasserim, Tavoy (Wall.). 
8. 0. Bnamrsn,  Hf. and Th. Ind. F1. 1. 92. 
HAB. Not uncommon along choungs in the tropical forests of Marta- 

ban (Toukyeghat); Tenasserim, Thounggyeen (Brandis). 3'1. Apr. Miiy. 

Yiliusa, Lesch. 
Cond~pectus of speck.  

8 P~vlicela 2 to 4 in. Iong, without or with a rndimcntary broctlct. 
Tomcntcee ; bemes tomentosc, shortly stalked, ... . . .. M. velatina 

Pedicels short, only 6 to 10 liu. long. 
BranchIeta and leaves beneath m t y  pubesccnt ; flowers about ) in. long; pediccls 
' bmteoled, ... ... ... . . . ... M. Rozburghinna 
Leaves glabmna ; flowers nearly an in. long ; pediccls bracteoled, ... .. M. tt+itis. 
AImost glabrous ; pedicela without brrrdlet. . . . ... ... M. ~clerocarpa. 

1. M. VELUTINA, Hf. and Th. F1. Ind. I. 151 and Ind. F1. I. 87 ; 
Bedd. Ic. PL Ind. or. t. 87. (Uv& oillosa, Roxb. F1. Ind. 11. 664). 

HAB. I n  the lower mixed, the low and moist forests, entering a h  the 
eav~nntrh forests ; Ava ; common in Pegu, but rare in Martaban, also in 
Tenasserim. F1. H. 8.; Fr. Begin. of R. S. 

2. M. R o s n r m o ~ ~ ~ ,  Hf. and Th. Fl. Ind. I. 150 and Lnd. F1. I. 
87. ( UvaPio dioica, Roxb. F1. Ind. 11. 659 ; Hyalostemma Rosburghiunn, 
Wall. Cat. 6431 ; Gtriff. Dicot. Icon. t. 653 ; Pkan thwr  dioicue, Kurz in 
Journ. As. Soc. 1870,62). 

HAB. Chittagong ; Tenasserim. 
3. M. TEISTIS, Kurz, MS. 
Han. Ava, Khakyen hills, a t   ons see (Dr. J. Anderson). F1. March. 
4. M. 8CLEIlOcAEPA, Kurz in Journ. As. Soc. Beng. 1872, 291. 

(Saccqetalum sclerocaqmm, Hf. and Th. Ind. F1. I. 88). 
HAB. Not unfrequent in the upper mixed forests of the Martaban hills, 

E. of Tounghoo, a t  2000 to 3000 ft. elevation ; Tenasserim, Moulmein 
(Wall.) Fl. March. 

The difference between Phc~anthus and Xiliusa is restricted to the 
nature of the connective, a character which in Uvaria has mot with no 
consideration. 

N. B. NEPIIEOSTIGMA, sp. Griff. Not. Dicot. 717 from Mergui I 
cannot identify. Griffith says that the genus is easily recognizable by 
the sepals and outer petals being conform. Now if " sepala exteriors ~najora" 
be a misprint for ntinora, we might compare i t  with Milizlsa or Phawnthus. 



of the Burmese Plora. 

Compectwr of genma. 

M. I. TIhW8POREd%. Carpels 3, rarely 6. StyIe-scar almost terminal, rnrcly 
ventral or almost basal. 800ds mcniswid or rarely oblong, albuminow. Cotyledons 
leafy, usually spreading laterally. 

* Petala 6, shorter than tho inner sepals. Style-scar d m w t  terminal. 
1. PARAEZNA. Sepals 6. Filamente connate, the anthers in heads. Seoda menis- 

coid. 
2. A~PIDOCARYA. Sepnls 12. F i m e n t e  connate, the anthem m i l e  round the 

peltate end of the column. Seeds oblong. 
8: TINOSPOBA. Sepals 6. Stamena 6 ; anther-cells lateral, distinct. Boeds menis. 

wid. Albumen ruminate. 
* * Petals none. 

4 F ~ a B a r n m .  Sepals 9. Stamena 6, free. Stylc-scar almost terminal. Albumen 
horny. 

6. ANAXIBTA. Sepds 6, in 2 rows. Filnments couunte, anthers sessile st the end 
of the oolnmn. Style-scar almost bassl. Albumcn ruminate. 
Td. II. COCCULEB. Flowers 3-merous. Ovnries usually 3. Style-scar almost b a d ,  

r d y  almost terminal. Seeds horseshoe-shaped Albumcn copious. Embryo 
dondcr, the cotyledons linear or only sl ightb dilated. 

X Albumen ruminate. 
6. TILIACOBA. Petals 6, minute. C q c l a  6-12. 

X X Albumen homogeneons. 
7. LIXACIA. Petals 6-8. Styles short, compn?aaed. 
8. C o c c u ~ u ~ .  Petals 6. Curpela 3-43. Styles aubulate, aimplc or 2-cleft. 

Trib. III. CISSAXPELIDEB. Flowers 3-6-mcrous. Ovnrics usunlly solitary. Style- 
scar usually almost basal. Eudocarp dorsally muricrate or echiuntc. Suculs horseshp  
ahnped. Albumen scanty. Embryo linear, thc wtyledo~is appresscd. 
9. S T E P ~ A N U .  Petals 3 to 6, shorter thnn tho EC@, rntllcr thick. S t a m i d  

column peltate a t  summit. Flowers umbellate. 
10. C ~ s s a a r ~ s ~ o e .  Male 0. : sepnls 4; petals unitcd in a cup. Female fl : nepals nnd 

petals 1-2, the latter entire 2-cleR or -parted; stylcs simplo. Flowem cymosc or 
racemose. 

11. CYCLICA. Male 8: Scpals connate ; petals more or less connate. Fetllalc 0 : 
wpls 2, luted, free ; pctals none ; stylea 2 - p r h d  Flowers panicled. 
Tri6. I?? PACHI-GOLYE~. Flowers u s u d y  3-mewus. Ovnries m d  e a r ~ w l ~  u s d l y  

3, mrely 9-12. Style-sau almost hsnl or vet~tnrl. Sced curved hooked or inticred, 
without tdbumcn. Cotyledons thick and flcshy. 
12. PACUYGOXE. Supnls, petals and stamem, 6 enclt. Anthers blunt. Stjles thick, 

1. P. s a a r r r a T a ,  Miers in Tayl.  A n n .  ser. 2-VII. 39 and Contr .  n o t .  

111. 57 a n d  301, t. 98; Hf. Ind.  F1. I. 96. 
Hm. N o t  unf requent  in the tropical forests  a long  tho eastern slapcs of 

t l ~ c  P c p ~  Yomali  a n d  M a r t n b a n  ; also A v a  nnd Chi t tagong.  F1. Mnrc11, 
Apr.-Fr. May, June. 



Aspidocarya Hf. and Th. 
1. A. ~ = E A ,  Hf. and Th. F1 Ind. I. 180 and Ind. F1. I. 95. 

M ~ C M  eo~~t l ib .  111. 5s .  t. 90. var. P, XOLLIS, all parts softly pubescent. 
HAB. Ava, Kliakgen hills, Ponsee (J. Anderson). F1. Apr. 

Tinospora Yiers. 
Conspectus of epecies. 

Dmpca the size of a pea, the putamen tuberculate. 
Young parts and the orbicular-ovate blunt leaves kncnth tomentose, ... !I! tonmtosa. 
Young parts and the cordate-orate acumiuate laves beiieath pubescent, ... T. dfalabarica. 
All parts glabrous, ... ... .. . . . . ... . . . T. &pa. 

* Putamen smooth. 
AU parts glabrous ; drupes tllc size of a pea, ... ... . . . T. cordifolia. 
Young leaves and shootv pubescent or to~nentoee ; drupes the sizc of a cherry, T. muditbra. 

1. T. TOXENTOSA, Miers in Tayl. Ann. ser. 2 VII. 38 and Contr. Bot. 
111. 33 ; Hf. Ind. F1. I. 96. (Menisyemwm tomentoem, Roxb. 2'1. Ind. 
III. 823). 

HaB. Ava (Wall.) 
2. T. MALABARICA, Miers in Tayl. Ann. ser. 2. VII. 38 and Contr. 

Bot. 111. 32; Hf. Ind. F1. I. 96. 
H ~ B .  Chittagong (Hf. and Th.) 
3. T. CRISPA, Miers in Tayl. Ann. ser. 2, VII. 38 and Contr. Bot. 111. 

84 Scheff. Obs. Phyt. Ex. 71. t. 1. (Xenispermum 1~erruco81~1a, Hoxb. Fl.; 
Ind. 111. 808). 

H ~ B .  Pegu (teste Hf. and Th.) ; Arracan, Sandolvay (teste Miers). 
4. T. CODIFOLIA, Miers in Tayl. Ann. ser. 2. VII. 38 and Contr. Bot. 

111. 31 ; Hf. Ind. F1. I. 97 ; Sclieff. Obs. Plryt. I IL 71, t. 2. (~c~r iuppennum 
sol.dijXium, W a d .  IV. 826 ; Hoxb. F1. Ind. 111. 811 ? Cocculus cordifolius 
DC. Syst. I. 618 ; Wight Ic. t. 485-486). 

1x0.  Not unfrequent in the forests of the b d a m a n  islands ; Ava 
(Wall.) ; Cliittagong. 

lioxburgh figures the stems of his plant as 5- (or 6 ?) angular, and the 
angles as produced into membranous waved wings ; i t  can, therefore, hardly 
be tlie same as Miers's. 

5. T. ~ D I F L O R A ,  Kurz in Journ. As. Soc. Bengal, 1872,292. (Cocnclw 
n&$florue, Griff. Not. Dicot. 307). 

Han. Rather frequent in tlie tropical forests of the E. slopes of tho 
Pegu Tomah and Martaban ; also Tenasserim.-2'1. Marclr, Apr. ; Fr. Begin. 
of B. 8. 

Fibrauree, Lour. 
1. F. T ~ C T O R U ,  Lour. F1. Coeh. 11.769 ; Nicra Contr. Bot. 111. 41 ; 

Hf. Irid. F1. I. 98; Scheff. Obs. Phyt. 111. 73, t. 4. 
llm. Tenasserim, Tavoy (Griff.). 
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Han. Not unfrequent in the tropical forests along tile eastern slopes of 
the P e p  Tomah and Martaban down to Tenasscrim (Moulmein); also 
Chitt>agong. 

2. C. LINNBILNUB, (bienkpermum hi?-sutum L. sp. pl. 1469 Roxb. F1. 
Ind. 111. 814 ; bienispemum myosotoides, L. 1. c. ; Cocculus villosus, DC. 
Syst. I. 525 ; Hf. and Th. Ind. F1. I, 101). 

HAB. Frequent in hedges, shrubberies, etc. around villages all over 
Pegu aud Prone ; also Ava. F1. Jan. Febr. 

3. C. INCANUS, Colebr. in Linn. Trans. S V I I .  67 ; Scheff. Obs. Phyt. 
111. 76, t. 10. (Pet.icamnpylw incanw, Miers in Tayl. Ann. ser. 2. VII. 
40 and Contr. Bot. 111. 118 ; Hf. and Tli. Ind. F1. I. 102 ; 3fenispetmu1n 
oilloslim Roxb. F1. Ind. 111. 812). 

HAB. FrequGut in savannalls, mixed and other deciduous forests d l  over 
Burmah from Cliittagong, Ava, Pegu and Martaban down to  Tenasscrim, up 
to  3000 ft. elevation. F1. March. 

Btephania Lour. 
Conapect~ of species. 

h v e e  glabrons or pubescent; flowers very shortly pctlicelld, iu  head-like un~lxlllcta. 
.. St. hwnanclifolkr. 

Leaves glahroun ; flowers slenderly pedicolled forming looso eymosc umkllats, St. rot urda. 

1. ST. HERNAXDIFOLIA, Walp. Rep. I. 96;  Hf. and Th. F1. I. 106 
and Ind. F1. I. 103 ; Wigl~ t  Jo. t. 939. 

Var. a. OLaBRESCENB, Hf. and Th. 1. c. 
Var. /3 DISCOLOX Hf. and Th. 1. c. (&sampelos ?wrnand~oolin, Willd., 

Roxb. P1. Ind. 111. 842 ; Lissn?~zpelos hexandra, Roxb. 1. c. 840). 
HAB. Frequent all over Burmah from Ava and Chittagong dotvn to  

Tenasserim, in savannahs and mixed forests, etc. F1. March to Juno ; Fr. 
Ayr. June. 

2. ST, BOTUNDA, Lour. F1. Coch. 747 ; Hf. and Th. F1. Ind. 1.197 
and Ind. F1. I. 103 ; Scheff. Obs. Phytol. 111.19, t. 14. (Cissunryelos glubra 
Roxb. F1. Ind. 111. 840, Wal-tiedde, Gaertn. Fruct. I. t. 180.). 

H a .  Frequent in mixed forests and shrubberies round villages, etc. of 
Pegu ; also Tenasserim, Moulmein ; Andaxnans. F1. May, Juue. 

disssmpelos, L. 
1. C. P ~ R E I R ~ ,  L. sp. pl. 1173; Hf. and Th. m. Ind. I. 108 and Ind. 

F'l. I. 103; Scheff. Obs. P11xt. 111. 79, t. 14. (0. Cnapa, L. sp. pl. lA73 ; 
Itoxb. F1. Ind. 111. 842 ; C. convolvulacen, Willd.; Roxb. 1. c.) 

HAB. Common all over Burma and adjacerit provinces, in all leafslled- 
ding forests and in cultivated lands, but specially in the savannahs and 
savaxinah-forcsts, up to 3000 ft. elevation. F1. H. S. 
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Anamirta, Colebr. 
1. A. C o c m ~ u s ,  WA. Prod. I. 446; Hf. Ind. F1. I. 99. (A. 

paniculata, Colebr. Linn. Trans. XI l I .  66 ; Miers Contr. Bot. 111. 61 ; 
dienispermwm Cocculus, L. sp. pl. 1468 ; Roxb. F1. Ind. 111. 807 ; Nents- 
perrnum heteroclitum, Roxb. 1. c. 817). 

HAB. Tenasserim, Moulmein (FrJconer). FI. Febr. 

T i l i aco ra  Colebr. 
1. T. RACEMO~A, Colebr. in Lin. Trans. XITI. 67 ; Miers Contr. 

Bob. 111. 76 t. 104 ; Hf. Ind. F1. I 99. (dieni8permz~m polycarpunt, Hoxb. 
F1. Ind. 111. 816; flliacora acuminata, Miera in T ~ y l .  Ann. ser. 2. V I I .  
89; Seheff. Obs. Phytol. 111. 74. t. 7) Cocculus acu.miturlus, DC. P1.od. 
I. 99 ; Delcss. Icon. Sel. I, t. 95). 

HAB. Pegu (tee& F. Nason.) 

Limacia, Lour. 
Conspectw of epecies. 

Subg. 1. E y p s q a ,  Yiers. Sepals 8-12, b r 4  of thin texture, the smaller ones imbricctc. 
Older leavos glabrous ; stameus 6 to 10, ... ... ... L. wpkkata. 
Subg. 2. Eu-Limacia, Miers. Sepals 9, thick, valvnte in bud. 
Strunens 3; adult leaves glabrons, ... ... ... . . L. triandra. 
Stnmens 6; branches and leaves beneath velvety tomentow, . . . ... Z. aelutiua. 

1. L. CU~PIDATA, Hf. and Th. F1. Ind. I. 189, and Ind. F1. I. 100. 
Gcheff. Obs. Phytogr. 111. 75 t. 8. 

HAB. Tenaeserim, Mergui (Grim. 
2. L. TRWDRA, Miers in Tayl. Ann. ser. 2, VII .  43 ; Hf. Ind. F1. I. 

100. ; (d.imieyerinum triandmm, Roxb. F1. Ind. 111. 816 ; L. Amlrerstiana, 
Miers Contr. 111. 112). 

HAB. Prome (Wall.) ; Tenasserim, Kogun, Amherst (Wall. and Falc). 
8. L. ~ L U T I N A ,  Miera in Tayl. Ann ser. 2, VH. 43 ; Hf. Ind. F1. I. 

100. (Coeculue oiltosue, Qriff. Not. Dieot. 308 ?). 
HAB. Tenasserim, Moulmein (Lobb. 335) ; Mergui (Cfrilf). 

Coooulu& DC. 
Conepecttur of epeciee. , 

Bubg. 1. C&w. Styles simple. 
Lcnves glabmue, on very long petiden, ... ... ... C. glnucescena. 
h v e s  mom or lean pubescent, especially beneath ; pctioles short,. . . . . . C. O i l c w .  
S d g .  2. Penencampylur. Styles 2-pnrtecl. 
Leaves al~uost peltate, tomentose or pubeecont bencnth, ,.. .. C. incanus. 

I. C. o u u c m c m s ,  B1. 13ydr. 25 ; Miq. Ann. Mue. Lugd. Bat. IV. 
84. (C. mucroctlrpus, WA. Prod. I. 13 ; Wight Ill. I. 22, t .  7 ;  HE 1 ~ d .  

- 3.1. I. 101). 
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w~li38, h. 
1. C. PELTATA, Hf. and Th. F1. Ind. I. 201 and Ind. F1. I. 104 ; 

Scheff. Obs. Phyt. 111. 79, t. 15. 
HAB. Not unfrequent in the open, especially the hill Eng-forests, and 

in dry and drier upper mixed forests all over Burma from Chittagong and 
Ava down to  Tenasserim. P1. Fr. Oct. to  March. 

Paohygone, Miere. 

Conspectus of specim. 

Inflmsconee and drnpea densely tomentose ; lcavea with prominent nemtion, F. clasycarpa. 
Inflorescence glnbroua ; leaves almost polished, . . . ... P. odurijera 

1. P. DASYCAEPA, Kurz in Journ. As. Soc. Beng. 1870. 62. (Anti- 
tuck ~ a m j ? w a ,  Miers Contr. 111. 1871, 358). 

HAB. Upper Tenasserim, Moulmein District, on limestone (Dr. 
Stoliczka). Fl. R. S. 

2. P. ODORIFERA, Miers Contr. Bot. 111. 333. 
HAB: Common in the swamp forests of Prome, Pegu and Martaban ; 

Tenasserim, Moulmein, on limestone rocks (Parish). 
I have seen no authentic specimens of P. odorifera, and refer my 

plant here on the authority of Baker (in lit.). Unfortunately I did not 
succeed in finding either flower or fruit of this common climber, but i t  
certainly is different from P. ovata. 

One or two other large-leaved species occur on the Andamans and 
Nicobars, but they are only in leaves. 

Tt-ib. I. LdBDIZABAZEB. Flowera unisexnnl or polygamons. Carpols 3. Uannlly 
climbom 
1. PAEVATIA. Leaves digitate. Stamens monadelphous. Climbcn. 

Td. II. BERBERIDEX. Flowera hermaphrodite. Carpel solitary,.eroct or stemlesg 
2. BEBBISEIS. Odes erecf basih. Fruit a berry. shrubs. 

Berberie, L. 

1. B. NEPALMBIB, Spreng. Syst. veg. 11. l 2 0 ;  Hf. Ind. PI. 1. 10!3 
(Mahmia Nepal&, DC. Prod. I. 109 Deless. Icon. sel. 11. t. 4 ;  B. 
Lesche~aaultid, Wall. Cat. 1479 ; Wight Jc. t. 940). 

HAB. Tenasserim, Mergui (Oriff.). 
Hf. and Th. in the first edition of their Flora of India cite Mergui 

as a l ld i ta t  for Parvatdn Brunonkna ; Dr. Brandie, however, informs me 
that no Burmese specimens of this species exist in the Kew Herbarium. 
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Euryale, Salieb. 

1. E .  PEROX, Salisb. Ann. Rot. 11. 73 ; Roxb. Corom. PI. 111. t. 
244 ; Bot. Mag. t 11-47 ; Griff. Dicot. t. 657 ; Hf. Ind. I. 115. (dnneslea 
s p i ~ ~ o s a ,  Rorb. F1. Ind. 11. 573 ; Bot. Reg. t. G18). 

HAB. Chittagong, in swamps. F1. R. S. 

Nelumbo, Ad. 

1. N .  X U C ~ F E E A ,  Gaertn. Fruct. I. 73 ; Casp. in Miq. Ann. Mw. 
Lugd. Bat. 11. 2-12. (Nelumbiu~n epeciosum, Willd. sp. pl. 11. 1268 ; Roxb. 
F1. Ind. 11. 6-47; Bot. Mag. t. 903 ; Wight 111. I. t. 9 ; Hf. Ind. F1. 
I. I re) ,  

HAB. Not unfrequent in stagnant waters of the alluvial plains of Pegu; 
frequeutly cultivated in tanks, pagodas, etc. F1. Apr. May. 

P A P A P E R A C E A C .  
Conspectus of  genern. 

1. PAPATER. C~cpsnler opening by short valvos or pores. Stigmas 4 or more, 
rndinting on n srssile disk. 

2. A~osuo?rs. Cupsnles opening by short vdvcs. Stigmas 4 to 6, radimting &om 
the top of a depressed styla 

Papaver, L. 
*I. P. somIFEaux,  L. sp. pl. 726 ; Roxb. F1. Ind. 11. 571 ; Eug1. 

Bot. t. 2145; Sibth. F1. Griec. t. 491 ; Rohb. F1. Germ. 111. t. 17  ; Hf. 
and Th. F1. Jnd. I. 250. 

HAB. Not much cultivated in Burmah, especially in Ava. F1. Febr. 
March, Fr. Apr. May. 

&ernone, L. 
*I. ABO. MESICANA, L. Sp. pl. 727 ; R o x ~ .  F1. Ind. 11. 571 ; Wigllt 

Ill. I. t 11. ; Bot. Mag. t. 243 ; Bot. Reg. t. 1343 ; Gray. Cfen. t. 47; f{f, 
Ind. F1. I 117. 

HAB. Domesticated in lower Ava (J. Anderson) ; in cultivated lands 
near Rangoon, sporadically. F1. Jan. 

C R  U C r n R B .  
Conspeetw of genera. 

Pods elongate or short, dchixing along their wllole lcngtll, not jointed. rnrely 
indehisccnt a t  the suinmit. &pta and vnlves equnlly b r d  and parallel. 
0 Cotyledons aceurnbent. 

1. NASTTETIUY. Pods long or short, tho valves turgid or not. Seeds sinall, in 2 
mmw. Flowers usually yellow. 

2. CABDAMIXB. Pods narrow, elowtelinear, tho vnlven t l ~ t  nn 1 clitstic. SLY& 
in 2 rows. llowers usunlly white. 

0 0 Cotylcdous lougitudinall~ conh~plicnte. 

9 
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3. BBASSICA. Pods elongate. Stigma truncate or 2-lobed. Seeds in a single row. 
P& short, dehiscing along their whole length, mt articulate, the 

valvea flat, at  right angles to tbe eeptum. 
4. L E P I D I ~ .  Pods oblong, notched, 2- m 1 y  44ed. Flowem white. 

Pods elongate, indebiscent, not jointcd bnt contracted and pithy with- 
in between the seeds. Cotyledons incumbent. 

6. Ra~aarr-ca Flowers pale lilac or white with colonred veina 

Consipectw of apecia. 

Pode rather thick, 2 to 6 times longer than tlie pedimls, more or less curved, 27. Indinrm. 
Pods very slender, straight or nearly eo, 1 to It in. long, ... ... N. nrontanctm. 

1. N. INDICUM, L. Mant. 93 ; Hf. and Th. in Linn. Proc. V. 138. 
(N. Xaadacmgariense, WA. Prod. I. 19 ; Wight Ill. I. t. 13 ; Sinnpis diva- 
ricata, Roxb. F1. Ind. 111. 123). 

Var. /?. BEN~HALEN~E ( N .  Bmghalmse DC. Syst. 11. 198 ; Hf. and 
Th. in Linn. Proc. V. 139). 

Var. y. QLABEUM, quite glabrous, the flowem thrice as large; pods 
larger and on longer pedicel8 ; racemes bracted. Habit of Sinapiu. 

HAB. Var. /3. very common on muddy banks of rivers, in rubbishy 
places round villages, all over Pegu and Martaban; also Chittagong and 
Tenasserim ; var. y. in the dried up bed of streamlets iu the swamp-forests 
of the Irrawaddi alluvium. F1. January to  June;  Fr. Febr. July. 

Var. y. is a very distinct form and will probably have to be separated, 
but unfortunately there are no ripe pods. 

2. N. DIFPIJSUM, DC. Prod. I. 139; Miq. F1. Ind. Bat. I/2. 94( and 
Ill. F1. Arch. Ind. 1870,14. (AT Montanm, Wall. in Linn. Proc. V. 139; 
Bth. F1. Hongk. 16. ; Sinapis p u d l a ,  Roxb. F1. Ind. 111. 125 ?). 

HAB. Ava (Wall.). 

Cardamine, L. 
1. C. mnsma ,  L. RP. pl. 915 ; Engl. Bot. t. 492, Rf. and Th. b 

Linn. Journ. V. l4G. 
Var. /?. ~YLYATICA, Hf. and T. And. Ind. F1. I. 188. 
HAB. Ava, Bhamo (J. Anderson) ; Martaban, Toukyeghat, in shady 

muddy places (only one specimen !). P1. Febr. March. 

Conspectus of apecia. 
,A/ atem-leaves at  bsse stem-clasping with their awiclea, ... ... B. mnpufri.. 

/ 

J 
Bhem-leaves often petiolcd, not stem-clasping, 
Stem-leaves narrowed at  baae or petioled ; flowers yellow, ... .. B.jnacsa. 
atem-leavea broad a t  and eessile bat not atem-clasping ; petals s K t e  or yellowish 

white with violet veing ... ... ... ... . . . B. oleraceo. 
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1. B. CAMPEaTBIfJ, L. sp. pl. 931 ; Engl. Bob. t. 222 b ; Hf. Ind. F1. 
I. 156. (B. rapo. L. ep. pl. 031 ; Engl. Bot. t. 2176; B. Napuu, L. sp. 
pl. 931 ; Sinapw diehotom, Roxb. F1. Ind. 111. 117 ; 8. glawa, Hoxb. L 
o. 118 ; B. buuaioato, Roxb. 1. c. 120). 

m. Brracan, rare in fields near Akyab ; Ava, Bhamo. F1. Decb. 
2. B. J ~ C E A ,  Hf. and Th. in Linn. Proc. V. 170. and Ind. F1. I. 

157. (Sinapie juncea, L. sp. pl. 934 ; Sinupis ramoaa, Roxb. F1. Ind. 111. 
,119 ; 8inapb y o s a ,  Roxb. 1. c. 122 ; Sinapis patens, Roxb. 1. c. 121 ; 
Simipk culret~olk, Roxb. 1. c. 116). 

HAB. Frequent in fields, along river-banks, etc., all over Pcgu and 
Martaban; also much cultivated ; Ava, Bhamo. F1. Pr. C. S. 

3. B. o m c ~  L. sp. pl. 932; Engl. Bot. t. 637 ; F1. Dan. XII.  
t. 2056: Roxb. F1. Germ. 97 : DC. Prod. I. 213. 

Hu. Not much cultivated in several varieties like cabbage, ca~lillowcr, 
Kohlrabbi, etc. FL Febr. March ; Fr. Apr. 

Lepidinm, L. 
1. L. e a r n ,  L. sp. pl. 899; Roxb. El. Ind. 111. 116; Hf. Ind. 

F1. I. 159; FL Dan. X. t. 1761; Sibth. Fl. Graec. t. 616 ; Roxb. F1. Gurm. 
II. t. 9 ; Wight Ill. I. t. 12 ; NE. G-en. Germ. X. t. 10. 

IIaB. Cultivated only. F1. Fr. C. 5. 

REphanwJ, L. 
1. R. s ~ m s ,  L. ep. pl. 935 Roxb. El. Ind. III. 126 ; Rcllb. F1. - 

Germ. 11. t. 3. ; NE. Gen. Germ. X. t. 10; Hf. Ind. F1. I. 166. 
H a .  Cultivated and often like wild on the banks of rivcrs,:etc. F1. 

Febr. March ; Fr. Apr. 

OR P P A R I D E .  
Cbnapectua of genera. 

Td. I. CLEOM6.B. Fruit capsular, 1-celled, usually @-like, rarely short or didy- 
mow ; capsules 4-8- or many-ded.  Herbs. 

X Torus short, the stamens inserted immediately within the sepals and petals. 
1. CLBOXI~. Tonu &n produced into an appendnge. Sturnens 4 to 6 or more. 

some of them often without anthers. 
X X T o m  elongated, bearing the dameus a t  the top under the ovary. - 

2. (SYNAKDBOPBIS. Stamem 6, all perfect; 6 h u e n h  long. 
Td. IX. CAPPABE.  Fmit berry-like or dmpscoous. Shruhs or t- 

Sepals united at the base in a f u n d -  or bell-sh,rped tube, or funuilig n 
~pth84X93ClE d y ~ .  

3. Nr~snnsra. Calyx-tube funnel- or bell-shaped, tho limb &lobed, vnlvato in 
bud. Petale uoue. Borry ovoid. Leaves I- to 3-fi~liolato. 

Sepds free or connntc only at the vary base. 
X Petale present. 
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4. CAPPAEIS. Calyx various. Corolla imbricate. Petals 4. Stamens nsumlly 
definite, inserted at the base of the short torus. Leaves simple. 

6. CADABA. The 2 outer ~epa ls  valvate in bud. Torus elongated into a tube. 
Berry cylindrical, almost indehiscent. Leaves 1- to 3-foliolntc. 

6. CRATXTA. Flowen polygnmous. Corolln open in bud already. Sepals 3, 
all imbricate in bud. Petals 4 on long claws. Leaves 3- to 5-foliolato. 

XX Petals none. 
7. Rounsu. Sepals 6. Drupes 1-3-secded. Leaves simple. 

Cleome, L. 
Conspectus of species. 

Plant tlii~lly appressed hbpid. Petals white or pale rose-coloured, ... 0. Chelidonii. 
Gludular-pubescent ; petals yellow, ... .. . ... ... C. viscosa. 

1. C. CEIEL~ONII ,  L. f. Suppl. 300 ; Roxb. F1. Ind. 111. 127 ; Hf. Ind. 
F1. I. 170. (Polanisia Chelidonii, DC. Prod. I. 242 ; Wight Ic. t. 319). 

HAB. Not unfrequent along the borders of the Prome r o d  between 
Poungday and the Myitmirkha choung. F1. March, Apr. 

I do not feel quite sure whether this plant is really indigenous. As i t  
Reems restricted to the locality given above, it may well have been introduced 
by the Mndras people employed in the construction of the Prome road. 

2. C. VISCOSA, L. Sp. pl. 417 ; It0xb. Fl. Ind. 111. 128; Hf. Ind. F1. 
I. 170. (Pobniria icosandra, WA. Prod. I. 22 ; Wight Ic. t. 2.). 

HAB. A weed all over Burma from Chittagong and Ava d o n  t o  
Tenasserim, in cultivated lands, along liver banks, in rubbishy places, ruined 
pagodas, etc. PI. Fr. R. S. 

Gynandropsia, DC. 
1. G. PEXTAPHYLLA, DC. Prod I. 238 ; Hf. Ind. Fl. I. 171. (Clemna 

pentnphylla, L. sp.pl. ; Boxb. F1. Ind. 111. 121i ; A. Gray, Gen. t. 78 ; 
Bot. A1.q. t. 1CiSl). 

HAB. A meed all over Burma from Chittngong and Ava doln  h 
Tenaseerim, in rubbishy places, etc., wound villages. F1. May, Juue ; Fr, 
June, July. 

Niebuhria, DC. 
1. N. ? VARIABmrs, (Capparis l uariabilia, Wall. Cat. 7001 ; Hf. 

Ind. F1. I. 180). 
Han. Ava, in the Irrawaddi valley along the banks of the rivcr be- 

low Tenang choung, and on the Segain hills. 

Capparia, L. 
Conspectus of yecies. 

* Pedicels arising from ubovc the mils of the leaves in a line one above the othw 
(supra~axillary) ; or rnrely axillnry and solitary. 

0 0jnophore aud o v q  glabrous or nearly so. 
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HAB. Pegu, Rangoon (R. Scott); Upper Tenasserim, Weingo valley, 
Moulmein (Wall., Falc.) 

2. C. mrra~mm, Kurz MS.. 
HaB. Not unfrequent in the tropical foresta of the eastern slopes of 

the Pegu Yomah and Martaban. F1. Apr. May. 
8. C. VIMIREL, Hf. and Th. Ind. F1. I. 179. 
HD. Tenasserim (teste Hf. and Th.). 
4. C.  DISTICH^, KWZ MS. (C. oxyphylla, Wall Cat. 6997, non Miq.). 
H u .  Frequent in the swamp-forests and inundated localities of the 

Inawaddi and Sittang alluvium and Martaban. F1. Apr. May. 
5. C. HOEEDA, L. f. Suppl. 2 M ;  Wight Ic. t. 173 ; Griff. Not. 

Dicot. 579. t. 608 ; Hf. Ind. F1. I. 178 pp. (0. Zeylanica, Roxb. F1. Ind. 
11. 667.) 

H u .  Frequent in mixed forests and savannahs, but more especially 
in the dry forests of Prome and Pegu ; also Martaban. F1. Apr. May. 

6. C. C E A ~ S ~ ~ O L I A ,  Kurz in Journ. As. Soc. Beng., 1873. 
IIaB. Frequent in the dry forests of Prome District. F1. March. 
7. C. P O L Y M O ~ H ~ ,  Kurz in Journ. As. Soc. Beng., 1873. 
Ha. Frequent in the dry and Eng forests of Prome district. F1. 

March ; Fr. Apr. May. 
8. C. F U V I C ~ S ,  Wall. Cat. 7003 ; Kurz in Journ. As. Soc. Bengal 

1870, 62 ; Hf. Ind. P1. I. 180. 
m. Ava, Inawaddi valley a t  Yenangchoung and Segain (Wall.) Fr. 

Sept. 
9. C. c t a a x ~ ~ s ,  L. f. Mant. 263 ; Hf. Ind. F1. I. 276. (C. biaprma, 

Roxb. Fl. Ind. 11.568 teste Hf. Th.) var. 8. A U E I C ~ S ,  the nerves beneath 
more prominent ; flowers only +to & in. in diameter (C. auricam, Kura MS). 

IIaB. Frequent in the dry forests of the Prome District. 3'1. Apr. 
The Burmese plant will most probably have to form a distinct, species, 

if it  should not turn out to be identical with the following, of which tho 
description in Hook. Ind. F1. is too imperfect for recognition. 

10. C. OEBICULATA, Wall. ap. Hf. Ind. F1. I. 176. 
HD. Ava, Segain hills. 
11. C. ~~INETLVLI ,  Hf. and Th. Ind. Fl. I. 175. 
HAB. Tenasserim (Helf.) ; Tavoy (Parish). 
12. C. QUUCA, Wall. Cat. 7005; Hf. Ind. F1. I. 180. 
H u .  Ava, common near pagodas at Pagha myo (Wall.). 
18. C. HASSELT~~LNA, Miq. Ill. F1. Arch. Ind. I. 24. t. 18. (0. ambiguu, 

K u n  in And. Rep. ed. 2. 30.) 
HD. In the tropical forests of South Andaman. Fr. Apr. May. 
14. C. F L O R I ~ ~ A ,  Wight Ill. I. 33. t. 14. ; Hf. Ind. F1. I. 177. 

(C. oligandru, GrX. Not. Dicot. 577. teete Hf. and Th.). 



HAB. Tenasserim, Mergui (G1-S.). 
15. C. v ~ a s ~ c o m a ,  GriK Not. Dicot. 677 ; Hf. Ind. F1. I 175. 
H a .  Tenasserim, Mergui, in forests (Qriff.). F1. Jan. 
I have not seen specimens, but it cannot be compared with 0. Salac- 

cemk,  Bl., which has small flowers, (cf. Miq. Illuetr. F1. Arch. Ind. I. t. 
12). 

16. C. eEPIilaua, L. sp. pl. 720 ; Roxb. F1. Ind. 11. 668 ; Jacquea 
Voy. Ind. or. t. 22. ; Hf. Ind. F1. I. 177. 

H~B. Common along the rocky coast of the Andemans ; Pegu (teste 
HE and Th.). FL May. 

Flowem cmymbose ; Froits globular ; large tree ; ovary globular, ... C. Boz6urgAii. 
Flowers corymbose ; h i t s  ovoid-oblong ; ovary oblong, ... .. C. mamala. 
Flowers solitary, axillarg ; fruita oblong ; meagre shrub, ... ... C. hygrophila. 

1. C. R o x s u s a w ,  Br. in Denh. and Clapp. Trav. Append. 224 ; 
Hook. Icon. P1. t. 178 ; Kurz in Trim. Journ. Bot., 1874,195, t. 148, f. 
1-5. (Capparia trifoliata, Roxb. F1. Ind. 11. 671.). 

H o .  Not unfrequent in the dry forests of the Prome District ; U p  
per Tenasserim. F1. H. S. ; Fr.  Close of R. S. 

2. C. NAEVALA, Ham. in Linn. Trans. XV; K u n  in Trim. Journ. 
Bot., 1874, 195. 

Ha. Tenasserim, Moulmein District. 3'1. Febr. March. 
8. C. ~ Q R O P ~ ,  Kurz in Journ. As. Soc. Beng., 1872, 292 and in 

Trim. Journ. Bot., 1874, 196, t. 148, f. 6- 7. 
I3[aB. Not uncommon in the swamp foreats of the Inawaddi alluvium. 

F1. (Decb. or Nov. P) ; Fr. C. S. 

Roydais, Roxb. 
Conspectus of specier. 

M g .  1. Eu-Boy&. Styles 3, short, sessile. 
Sepals a line long, 4 of them free, the 2 others coherent, ... ... B. obt+yolh. 
849. 2. Al,ytortylir, HE Style long, terminated by 3 minute stigmtul. Sepals ligulnte. 

blunt, ... ... ... ... ... ... R pas.oa@ro. 

1.- R. O B T U ~ . ~ P O L ~ ,  HE and Th. Ind. F1. I. 180 and 409. 
I3[aB. Frequent in the swamp forests and along inundated river banks 

of the alluvial lands of the Irrawaddi and Sittang riven ; a h  Tenasserim. 
FL March ; Fr. May, June. 

2. B. P ~ V ~ P W U ,  QIS. Not. Dicot. 678. t. 607. f. 1.; Hf. Ind. F1. 
I. 409. 

Hm. Ava, in woods.near the serpentine mines at  Hookurn (Qriff.). 
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XOR INOd CEB.  
Moringa, Juss. 

1. M. PTEBY00SPERMA, Cfaertn. Fruct. 11. 314. t. 147 ; Wight 111. 
I. t. 77 ; Miq. F1. Ind. Bot. I. 350. (Byperanthera dlbritcga, Vhl. Srmb. 
I. 30 ; Gr8.  Not. Dicot. 572. t. 609 f. 1-2). 

HAB. Cultivated in and around villages all over Burma and tho adja- 
cent islands. F1. Febr. March; Fr. H .  S. 

A most perplexing genus to systematists. It appears to me nearest 
allied to Vwlacem. 

Conqpectua of genera. 

Tkb. I. TIOLEB. Corolla irregular, tho lower petal much larger. Hcrbs or pcren- 
niala. 
1. VIOLA. Sepals produced a t  base. Lower petal apnrred or naecate. 
2. JONIDIUY. Sepals not produced at  baae. Petah clawed, the lower ono gibbous 

or eaccate a t  base. 
Td. LI. ALSODEIEZ. Corolla rcgulnr or n e a r l p .  Shrubs or trees. 

3. AL~ODEIA Petals 5, froe. Connective pminced bejond the anther. Capsule 
10culicidaL 

Viola, L. 
Conspectus of speciee. 

X Stigma 3-lobed, terminal. . 
Without stolona; digma &lobed ; stipdes entire, ... ... . . . P. Pata'nii. 
Btoloniferons ; stigmn 2-lobed ; stipules toothed, . . . ... ... P. d w a .  

X X Stigma very oblique or quite lateral. 
Stoloniferous ; stipnles toothed or Bmbriate, ... . . . . . . ?? aerpnw. 

1. V. PATBINII, DC. Prod. I. 293 ; Hf. F1. Ind. I. 183. (7. p k u -  
Zifoolia, L. sp. pl. p. p.; Roxb. F1. Ind. I. G O ;  V. Walkerii, Wight Ill. I. 
42. t. 18). 

HAB. Ava, Khakyen hillu, Ponsee (J. Anderson). F1. March. 
2. V. D I F F ~ ~ A ,  Ging in DC. Prod. I. 298; Hf. Ind. F1. I. 183. 
HAB. Ava, Khakyen hills, Ponsee (J. Anderson). F1. Fr. March. 
3. V. BEEPENS, Wall. in Roxb. F1. Ind. 11. 449 ; Oudem. in Miq. 

Ann. Nus. Lugd. Bot. 111. 76 ; Hf. Ind. F1. I. 184 ; Royle Ill. Him. P1. 
74. t. 18. f. 1. 

H a .  Ava, Khakyen hills (J. Anderson) ; not unfrequent in the damp 
hill-forests along rocky rivulets b Martaban at 3000 to GOW ft. elevation ; 
Tenaaaerim, Noulmein (Parish). F1. Fr. March. 
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s 
Jonidium, Ven t .  

1. J. ~ U F F R U T I ~ O ~ U M ,  Ging in DC. Prod. I. 311 ; Wight Ill. t. 19 
and Ic. t. 305; Hf. Ind. F1. I. 185. (r iota ~ u ~ u t i c o s a ,  L. ; Roxb. F1. 
11id. I. 6+9). 

H ~ B .  I have observed only a few sterile plants along a road in llan- 
goon. 

Alsodeia, Thourtre. 
Conspectw of speciee. 

Subg. 1. Dimyclandra. Hmk.  Stamens exeerted, anthers colicring in a cone. 
Leiives smnll ; capsules very smnll, almost sessile, . . . ... A .  Roxturghii. 
Subg. 2. Alao&ia. Stn~nenv included; anthem free. 

X Ovary and style ghbmus. 
0 Flowem in long memea. 

Racemes and d y x  puberulous, . . . . , . ... ... A. longiracernosa. 
0 0 Flowera fnacicled. 

Pedicel8 and d y x  glabrous, ... ... ... ... A .  h g a l e n s i s .  
X X Ovary and style pubescent or tomentose. 

Leaves rather large, glabrous or nearly so, ... ,.. . , . A .  Graathii. 
Laves pubescent ; capsule denaely pubescent, . . . ... ..A. mollis. 

1. A. ROXBUR~EII, Wall. Cat. 7189; Hf. Ind. F1. I. 186. (Pareca 
heteroclita, Roxb. F1. Ind. I. 648). 

HAB. Not unfrequent in the tropical forests of the Andmans. F1. 
May, June. 

2. A. ~ o x o m c ~ ~ o s a ,  Kurz in Journ. As. Soe. Beng. 1870, 63. (A. 
racemoaa, Hf. 'and Th. Ind. F1. I. 186. m n  Mart.). 

HAB. Rather frequent in the tropical forests of Martaban up to 1600 
ft. elevation. F1. March, Apr. ; Fr. May, June. 

3. A. B m a a ~ ~ ~ s r s ,  Wall. Act. Med. and Phys. Soc. Calc. V I I .  224; 
Hf. Ind. F1. I. 186. 

HAB. Not unfrequent in the tropical forests of the eastern slopes of 
the Pegu Yomah nnd Martaban, entering here also tlie drier hill foreets up 
to 4000 ft. elevation ; common on tlie Andamans. FI. 8. S. 

4. A. GRIFPITIIII, Hf. and Th. Ind. F1. I. 187. 
HAD. Ava, near the serpentine mines in tlie Hookum valley (Griff.). 
8. 'A. MOLLIS, Hf. and Th. Ind. FI. I. 188. 
HAB. Tenasaerim, Mergui (Griff.). 

BIXINEB. 
Conspectus of genwn. 

r&. L BIXEB.  Petals broad, t\vistcd in bud, without a d c  or W appendrye. 
Antlien openiug by pores or short slit.% 
1. Cocn~osPExunaa. Capaule 3-vulvd. See& cochlatc, pilose or woolly. Lenves 

yalmatcly-lobed or digitate. 
1 0  



2. B h .  Capsule 2-valvd Geeds straight, glabroas, with a pulpy testa. Leavea 
simple. 
Thb. II. PLACOURTIEE. Pet& none, or if present only small, imbricate in the 

bud, without scales. Anthers opening by valves. 
Petals present. 

3. WOMPIL Flowers bisexual. Petals 4 to f3. Stamens indehite. 
Petah none. 

rl. FLACOEBTIA. Flowers usually dioeeiouk Ovary 2- to &cclled. 
6. XYLOSNA. Flowers dioecious. Ovary 1-celled. Seeds glabrous. 

Trib. III. PAA7QIE&. Flowers dioecious. Petals with an adnate d e  or basal 

nppendage. 
Cnlyx a t  first entire, afterwards splitting variously. 

6. GPNOCWIA, Calyx cupshapod. Stamena numerous, free. Styles S with cor- 
date stigmss. 

7. RI-PAEIA. Calyx globose, rupturing into S to 4 deciduous segmenta Stamens 
4 or 6, united in a tnbulnr column. 

X X Sepals diat.inct a h d y  in bud, much imbricated. 
8. HYDNOCAEPE~. Sepals 4 or 6. Petals 5-9. Stamens 6 or indefinite. 

Cochlospermum, K t h  
1. C. C f o e s ~ ~ ~ v a r ,  DC. ~ro 'd .  I. 627 ; Wight Ill. Ind. Bot. Suppl. 

36. t. 1 8 ;  Hf. Ind. Bot. I. 190. ( B o m b w  goesypircm, L. ; Itoxb. F1. Ind. 
111. 1 0 .  

Han. I n  the dry forests on the hills opposite Prome. F1. March. 

Bixa, L. 
'1. B. ORELLARA, L. sp. pl. 730 ; Rorb. F'L Ind. 11.881 ; Wight Ill. 

I. t. 1 7  ; Bot. Mag. t. 1456 ; Cfriff. Not. Dicot. 610 ; Hf. Ind. 3'1. I. 190. 
H u .  Frequently cultivated in and around villages all over Burma, and 

ocwionally seen l~nlf wild along the courses of mountain streams in the 
Pegu Yomah.-F1. RS ; Fr. CS. 

80010pia, Schreb. 
1. S. Roxnrm~m, Clos in Ann. d. sc. nst. ser. 4. VITI. 250 excl. 

syn. ; Hf. Ind. F1. I. 190. (Ludia opinosa, Roxb. F1. Ind 11. 507.) 
H u .  Tenasserim, Mergui (Glriff. Helf. 2 11.) 
Roxburgh's plant is described as having lucid leaves, but his figure ae 
ae the plant cultivated in the HBC. have them opaque when hied. 

Flacourtia, Comm. 
C h ~ e c t u u  of epeciea. 

Stigma simple, mbulnte (not thickened st apex). 
Borriee the aize of a pepper-kernel; p p n e a  smooth, convex on back, ...E: F d r ~ n a .  

Styles Rhort or almost wanting, thickened aud truncate a t  the apox or more 
or less bluntiah 2-lobed. 
0 Pyrcnes eornprcased and quite Bat. 



1874. J of t i e  Blnmese Elmu. 75 

Branchleta and leaves gIabroas or newly so, armed with spinea ; flowers 'dioeeious, ... F. catapbacln. 

Be preceding but not md ; flowere hermaphditn, . . . ..R inemid. 

0 0 P p n e s  obovoid-1-angular with mundcd back 
)C Laves scuminate. 

Branchlets and lenves tawny-pubescent, . . . ... ... .. P motlis. 
)C X Leaves blunt or nearly so. Berries the size of a pea 

Leavos coriaceoas, 3 to 6 in. long, .. ... ... . . . F. rapida. 
Leaven small (1-lt in. long), xnernbranons. 
Armed with numerow long spines, . . . . . . ..a ... 1". wpinria. 
Unarmed, or only with a few l o r t  arillary spines, ... . .. P. rolltndifolia, 

1. F. Snara~sma,  Plsnch. ap. Hf. Ind. F1. I. 192. 
HAB. Tenasserim (Helf. 203-3). 
N. B. L u ~ ~ Q  foetida, Roxb., doubtfully referred by Hf. to this species, is 

Hsmalium foetidwn, Bth. 
2. F. CATAPHEACTA, Roxb. Cbrotm PI. 111. t. 222 and F1. Ind. 111. 

834 ; Hf. 11ld. F1. I. 195 
HAB. Frequent in the upper mixed foresta of the Pegu Yomah and 

Martaban. Fl. Jan. Febr. ; Fr. May. 
3. F. INEILMIB, Roxb. Corom. Pl. 111. 16 t. 222 and FE Ind. 111. 

833 ; Hf. Ind. 5'1. I. 19% 
HAB. Martaban, along the bank of the Toukyeghat river at the 7- 

Q 

Pagodas. Fr. May. 
4. F. MOLLIB, Hf. and Th. Ind. I. 192. 
HAB. Tenasserim (He~f. 21 5 ; Griff.). 
5. F. BAPIDA, lZoxlx Corom. PI. I. t. 69 and F1. Ind. 111. 835 ; WA. 

Prod. I. 29. 
Var. a. OENUINA, young shoots and leaves beneath and i he inflores- 

cences more or less greyish tomentose ; stigmas i n  fruit remote. 
Var. /I. PUBERUXA, leaves and young shoots glabrous; inflorescenco 

puberulous ; stigmas star-like cohering, sessile. 
Var. y. OLABEEEIMA, all parta quite glabroue, stigmas only cohering 

during flowering. 
HAB. Var. a, ~ v a  (GriE) ; var. PI and y. common in the dry and 

Eng forests of the Pro~uc Distriot. F1. Febr. March ; Fr. Apr. May. 
6. F,~EPXARIA, ftoxb. Corom. PI. I. t. 68 and F1. Ind. 111. 835 ; 

Hf. Ind. F1. I. 194. (F. d c w h ,  Roxb. FL Ind, 111. 835 teste Hf. and 
Th.). 

Haa Chiktagong. 
7. F. ROTUNDIFOLIA, Clos in Ann. w. nat. a t .  e r .  4. VIII. 2ES. 
HAB. Rather frequent in the coast jungles of the Andarnmu. PI. 

May. 



Gynooardia, 8. Br. 
1. O. ODORATA, Roxb. Corom. P1. I I I. 95. t. 299 ; Hf. Ind. F1. I. 

195. (Chmlmoogra odorata, Roxb. Fl. Ind. 111. 836). 
HAB. Not unfrequent in the tropical forests of tho Martlban hills, 

up to  3000 ft. elevation ; also Cliittagong (accord. Hf. and Th. also 
Rangoon and Tenasserim) . kr .  March. 

Byparia, B1. 
1. R. C B S I A ,  B1. F1. Jav. Praef. 8 ; Miq. F1. Ind. Bot. 1-2. 361 ; 

Kurz in Trim. Journ. Bot.,' 1873, 233. 
HAU. I n  the tropical forests of South Andarnan. 

Hydnooarpue C)sertn. 
Cbnspectua of species. 

Scp111s 4 ; petale and stmuin& 9-6 each, tho latter free or nnieod, . . . H. helrropliyllw. 
S e p l s  5 ; petals and atamincda 6 each, ... ... ... H. c a s t a ~ .  

1. H .  HETEROPHFLLUS, B1. Rumph. IV. 2% t. 178. B. f. 1. (Tarac- 
iogmou Blumei, Hassk. Retz. I. 127 ; Niq. F1. Ind. Bat. 1/2. 110). 

HAB. Very frequent in the tropical forests of Martaban, less so along 
the eastern and southern slopes of the Pegu Yomah ; also Tenasnerirn. F1. 
Apr. ; Fr. Febr. March 

The number of sepals appears constant, but that of stamens, petals, and 
scales varies exceedingly ; the last are found freo and more or less cornate 
in flowers from the same tree. 

2. H. CASTANEUS, Hf. and Th. Ind. F1. I. 197. 
Han. King's Island, by the sides of torrents, (Andamans according to 

Hf. and Th. but more probably Mergui Archipelago where such an island 
exists). 

PITTOSPOREB. 
Pittosporum, Banks. 

1. P. mmnuawEuar, Ait. Hort. Kew. cd. 2. 11. 27 ; Dot. Nag. t. 
2074 ; Hf. Ind. P1. I. 109. 

HAB. Tennaseri~n, Moulmein. 

C o n a p e c l l i s  of genera. 
Trib. I. POLk-GALE&. Seeds albuminous. Petale mom or less united illto a galllo. 

pctcrlous corolla. 
0 Erect lierhs or perennials, m o l y  pnmites. 

1. POLYQALA. Stamens 8, 11uitc.d. Tht* Y iuncr w p l s  m-inglikc 
2. Sa~omoxira. Stamens 4 or 5. Scpnlw nlmost ccl11111, petal-like. 

0 0 Sandcut shrubs. 
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3. Secrrt~n.~ca. Fta~iirns 8, united; h i t  an 1-celled indeliscent Ramam. 
Trib. II. XANTLIOPHYLLEB. Albumen none. Petals and stamens free. Fruit 
globular, indelliscent. 

4. X ~ T H O P ~ P L L U ~ ~ .  Pet& 5. Stamens 8. Ovary almost 1-celled, u i th  several 
ovules. 

Polygsla, L. 
Conqectua of species. 

B d g .  1. B l e p M i u m .  The 2 inner wpala (wings) persistent, petaloid or herbaceous. 
+ Wings h e r h u s  or giwr4 sepal-like, not or with a narrow hyyalie 

margin, ncntc or acuminate. 
Erect, stout, 1 to 2 R. high ; bracts fallen before flowering. Flowen, small, white with 

purple tipa ; capsule cilinte, ... ... ... ... P.  glomerata. 
Small, a few in. h i h  ; flowers and bracts as in preceding ; capsule glabrous, not cilia& 

... P. telephiokiea. 
Small ; flowers yellow or orange-yellow with d d  orange t i p ;  bracts persistent during 

... flowering, ... ... ... ... 2'. Chi&. 
+ wings petal-like nnd coloured, blunt and o h u  mucronate. 
0 Stems terete. 

W i n e  about a lin. long, usually pubemlous ; capsules oblong, pubornlous, not margined, 
... P. erioplera 

Wings about 3 lin. long, pubernlous; capsules almost orbicular with nnrrow ciliate 
... ... margin, ... ... ... P. crotaLarioide8. 

0 b S t e m  sharply angular. 
Erect, glabrous; leaves linear; flowers mull, in terminal and lnteral nrccmes, P. Zeptalaa. 
Subg. 2. Sm'ocardium, Zoll. Cnlrx deciduous after flowering. Keel not crested. See& 

albuminous. Flowers smnll. 
Capsules not nerved, nlmost rotundate, not winged, ... ... P. glaycedcem. 
Capsules strongly nerved, oblong, the membranous borders prcdnood wing-like nt tlio 

summit, . ... ... ... ... P. cardiocarpa. 
Subg. 3. C h m c e k z w ,  Tonrncf. Calyx deciduous. Keel crested. Albumen noue. 

Flowers rather large. Perennials or shrubs. 
Flowers pale-lilac ; keel-crest 2-lobed, the lob- entirc, ... .. .S.  ve~utwsa. 
Flowers pale-lilac ; keel-crest 2-lobed, the lobes many-clcft : eapwlen membrnnous ; stm- 

phiole minute, ... ... ... ... ... P. Karemium. 
Flowers jellow; keelcreet %lobed, the lo& many-cleft ; capsule wriaceous ; stroplliolo 

very large, ... ... ... ... P. arillata. 

1. P. GLOMEEATA, Lour. F1. Coch. 11. 518 ; Miq. F1. Ind. Bot. I/2. 
126; Hf. Ind. F1. I. 206. 

HAB. Frequent in deserted hill-toungyas and pmtures of the Martaban 
hills; up to 4000 ft. elevation. F1. Febr. March ; Fr. March. 

2. P. FELEPHIOIDEB, Willd. sp. pl. 111. 876; Hf. Ind. F1. I. 205. 
HAB. Bare in the Eng forests of the weatern slope3 of tho Pegu Yoma 

aa for instance about Myodweng. F1. Jan. 
Hardly more than a stunted variety of tho former. 
3. P. CUINJZN~IB, L. sp. pl. 969; DC. Prod. I. 331 ; Hf. Ind. F1. I. 

20-1. (Y. amen&, Willd. sp. pl. 111. 876; Roxb. F1. Ind. 111. 318). 
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HAB. Pegu (teste Bennet). F1. R. 8. 
4. P. EBIOPTEBA, DC. Prod. I. 826 ; Deless. Ic. sel. 111. t. 15 ; Hf. 

Ind. F1. I. 203. 
HAB. Apparently frequent in Ava (Yenangchoung, Paghan, Melloon, 

etc.) ; Prome hills. FL Fr. Sept. Decb. 
6.  P. CROTALARIOIDEB, Ham. in Don. Prod. Nep. 199 ; Wall. P1. Be. 

rar. 11. t. 185 ; Boyle Ill. Hirn. P1. t. 19, fig. c. ; Hf. Ind. F1. I. 201. 
HAB. Rather frequent in the Eng and dry forests of the Prome 

district. F1. Fr. March. 
6. P. L ~ A L E A ,  DC. Prod. I. 325 ; Bth. Fl. Austr. I. 189; Hf. Ind. 

F1. I. 202. (P. sp. 1 and 2, &iff. Not. Dicot. 536-537. t. 597). 
HAB. Not unfivequent in the open, especially the Eng forests of 

Pep, Prome, and Ava. F1. Nov. Decb. 
7. P. ~ L A U C E B C ~ B ,  Wall. Cat. 4182 ; Walp. Rep. I. 234. (P. 

furcata, Royle Ill. Him. P1. 76. t. 19, fig. B. ; Semewcmdium glalcccscena, 
Hassk. in Xiq. Ann. Lugd. Bat. I. 151 ; I?. trdybylla /3.gluweec~s, Bennet 
in Hf. Ind. F1. I. 201). 

HAB. Ava, Meaong and Taong dong; Prome District ; Tenasserim, 
Attaran. Fl. Fr. July-Sept. 

8. P. CAEDIOCARPA. Kurz in Journ. As. Soc. Bong, 1872, 293. 
HAB. Tenasserim, Wakabin (Rev. C. Parish No. 307). F1. Octob. 
9. P. KARENSIUM, Kurz in Journ. Aa. Soc. &ng. 1872, 292. 
HAB. Frequent in the drier hill-forests of the Martaban llills a t  4000 

to 6000 ft. elevation. F1. Fr. March. 
10. P. ARILLATA, Ham. in Don. Prod. Nep. 199 ;  Wall. PI. As. rar. 

I. t. 100 ; Gritf. Not Dicot. 6352 ; Hf. Ind. F1. I. 200). 
HAB. Ava (teste Bennet). 

[lalomonia, Lour. 

Bubg. 1. SalomimM, DC. Stems leafy ; not psraeitic. 
0 Lwves on ahort petioles, cordate or ovate. 

Olabmus ; larves acute ; capsules created, . . . ... ,. .8. Cartomieruis. 
Blunt leavea and sterna along the wings fringed ; capsules crated, . . . S. hngieiliata. 
Oiebroaa ; leaven acute ; capsules minute, not cmtcd, . . . ... S. edentula. 

0 0 Lcavea mile.  
Glabrous or nearly EO, lenves oblong to oblong-lanceolate, ... ... 8. oblongifoolicc. 
Subg. 2. Ep'rhirantlkr, B1. Pnmitic, leafless or ncnly, ... ... 5. cyliidrica. 

1. S. CANTON~ENBIB, Lour. F1. Coch. 1 8  ; Hf. Ind. Fl. I. 206. (8. Q. 
Qriff. Not. Dicot. 539). 

HAB. Pegu, Rangoon (R. Scott) ; Tenawerim, Tavoy (Wall). F1. 
Pr. bug. 

2. s. LONalCuJATA, Kurz in J o m .  h. Sot. Bengd, 1872,292. . 
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Hm. Sporadic in the Eng foreete along the western slopes of the 
Pegu Yomah, for inst. between Pansuay and Mrodweng. F1. Fr. Decbr. Jan. 

3. S. OBMNOIPOLU, DC. Prod. I. 334; Deless. Ic. sel. 111. t. 19 ; Hf. 
Ind. F1. I. 207. (8. obovata, Wight Ill. I. t. 12.;  S. angukita, G S .  Not. 
Dicot. 539. t. 885. A. f. lo?). 

HAB. Tenasserim, Tnvoy (Wall). 
4. S. C Y L ~ R I C A ,  (Epirhiurnthes glinrdpica, B1. Regensb Nor. 1825. 

184 ; Miq. 3'1. Ind. Bat. 112. 128 t. 15 ; S. aphylh, Griff. in Linn. Trans. 
XIX. 342 ; Hf. Ind. F1. I. 207 ; 8. parauitica, Griff. Not. Dicot. 538. t. 598. 
f. 5). 

Hm. Tenasserim, on bamboo-trunks between decayed wood rather 
frequent about Mergui, Palar. (Griff.). F1. Octob. 

Becuridace, L. 

1. S. ~ ~ P ~ I C U L A T A ,  H a s ~ k  in PI. Jav. Tar. 295, (8. Tavoynnn, 
Wall. Cat. 4196, nomen nudum; Hf. Ind. PI. I. 208. S. ucnn&ne Ham. in 
Wall. Cat. 4195, non Jacq. 8. paniculala, Roxb. F1. Ind. 111. 219, non 
Lamk). 

HAB. Chittagong ; Arracan (Capt. Marcgrave) ; Tenasserim, Tavoy 
(Wall). Fl. Aug. 

Xanthophyllum,' Roxb. 
Cowpectus of qecies. 

Ovary sessile (i. a. the stalk not cxsertcd from the annular disk). 
0 Panicle remotely wpm-axillaq (and terminal). 

Leaves glaucous and rather opalue beneath ; panicles diffuse, glabrous; cnlpx and slcndcr 
@eels glnbrons ; ovnry minutely puboacent, the stigma broadly %lobed, ... X. f i r m .  

0 0 Panicles or racemes truly axillary (nnd terminal). 
X Ovary and style villous. (Leaves glnuccacent benmrth). 

Panicles tawny puberulous ; pedicels thick, l i -2 lin. long, pubemlous, . . .X. eglarulnlmtn. 
Racemes slender, in lax tomentose paniden; pedicels slrndor, ... . ..x. 31aucwtn. 

)C X Ovnry glabrous, the style slender pubescent. 
Panicle diffuse, greyish velvety; fruit glabroue; leaves glossy, dging yellowish like 

8ynopbcoa. ... ... ... ... ... X.&%awrm~. . Ovary shortly stalked. 
Leaves rather I m p ;  ntcames eimple or in short robust a x i l l q  panicles, greyish velvety; 

ovary glabrous with a very thick villous style, .. . . . . . . .X. afim. 

1. X. F I B ~ S ,  Roxb. Corom. P1. 111. t. 284 and F1. Ind. 11. 221. 
HAR. Not unfwquont in the evergreen tropical forests of the Pegu 

Pomah and Martaban, up to  3000 ft. elevation. F1. Febr. March. 
2. X. FUVESCENS, Roxb. F1. Ind. 11. 222. (X.  paaiculatum, Miq. 

Suppl F1. Sum. I. 393). 
H ~ B .  Frequent in the swamp-forests of Martaban ; Tenasserim, 

Moulnlebl down to Tavoy ; also Chittagong. F1. Febr. May ; pr. May. 
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X. jnveecens aii revised in Hf. Ind. F1. is a mixture of species, but i t  
is impossible to clear up the synonymy so long as the numbers of distribut- 
ed collections are not given. No one would wish the numbers of all collec- 
tions extant or references to common and well-known species, but in the 
case of new or critical species such might reasonably be looked for. 
X. angustifoliwm, Wight Ill. 60 t. 23, with simple or almost simple 
subaxillary racemes and a villous stalked ovary, is certainly not identical 
with Roxburgli's plant; besides, i t  ia a small tree or rather shrub, while 
the latter is a timber-tree. 

3. X. EGLmDULO8UM, Cfriff. Not. Dicot. 637 t. 598 f. 4. (X. &fl- 
thii, Hf. Ind. F1. I. 210.) 

HAB. Tenasserim, Mergui (Griff. ; Helf). 
The leaves are described aa very coriaceous just as those of X. insignis 

(to which I doubtfully refer Maingay's plant No. 348 distributed as Cnrnpa 
sp.) ; if this be really so, I fear that I have not secn the true species, for in 
my specimens they are hardly more coriaceous than those of X.fEavescens. 
The Andaman specimens in leaf only, wrongly named by me X. glaucunap 
\vould probably come here or be referable to X. virens. 

4. X. QLAUCUM, Wall. Cat. 4199 ; Hf. Ind. F1. I. 209. 
HAB. Common in the swampforests and around inundated jungle- 

swamps of the alluvial plains and base of hills of Pegu and Jdartaban ; also 
Tenasserim. F1. March, Apr. 

5. X. A F F I ~ ~ E ,  Ijennet in Hf. Ind. F1. I. 209, vix Korth. 
IIAB. Tenacjserim, Mergui. 
Wall. Cat. 4198 is cited for this species, but the specimens B from 

Tennsscrim as far as seen by me havo a sessile ovary and are referred by me 
to  X. fEavascm, while A. from Penang is here understood to be the above 
plant. 

CAR YOPH YLLEB. 
Conq~ectus of genera. 

Trib. I SZLEXEE. Calyx gnmoacpalous, 4- to 6-lobed. Petals nnd stamens Ilrpogy- 
now, o h n  raised on n sUk-like toms. Styles distinct from the h. Stilrulc~ none. 
1. GTPSOPIIILA. Cnlyx turbnlate-tubalnr or bell-shaped, b d l y  and Jmost 

wingmlly 6-nerved. Capsule deeply 4vnlvcd. Styles usually 2. 
Tri6. II. ALSZhTEB. Sepnls free. Stamens inserted on an annular disk, rarely perigy- 

nous. 8tylcu fm. 
2. B~ACUYSTEM~A.  Petala entire. Cnpsdlg depressed, 1-seeded. Styles 2. 

Btipolcs none. 
T d  IZZ. POL17CARPELE. Sepala !kc. Sta~ncns inserted on an annular disk. Stjles 

uuitcd Stipules scnrious. 
3. DRYXA~IA. Petals lobed. Sepals not keeled. Style v e v  short. 
A POLTCARPON. Sepals heeled. Petals mtirc. Stjle short. 
6. P O L ~ C A E ~ ~ A .  Sepds not kkecld, ~cnrious. I'ebds e n t i i  or notched. Stjle 

elonpte. 
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Gypsophila, L. 
1. G. VACCARIA, Smith in Sibth. F1. Gmc. t. 380 ; WA. Prod. I. 42. 

(Sapmaria firccariQ, L. sp. pl. 583 ; Bot. Mag. t. 2290 Hf. Ind. F1. I. 217 ; 
Saponaria pflolinia, Hoxb. F1. Ind. 11. 445.) 

HAB. Bouth Andaman, in a cultivated field near Aberdeen, introduced. 
F1. May. 

Braohyatemma, Don. 
1. B. C ~ L Y C ~ M ,  Don Prod. Nep. 646; Fenzl. Atakt. t. 10; HI. 

Ind. F1. I. 9'37. 
&B. Ava, Khakyen has ,  near Ponline (J. Adereon). 3'1. March. 

Drymeria, Will& 
1. D. COWATA, Willd. ap. h e m .  and Schult. syst. veg. V. 406 ; Hf. 

Ind. F1. I. 2hS. (Cerastium cwdiJolium, Roxb. F1. Ind 11. 458). 
HAB. Rather frequent in hill-toungyas and betel-nut gardens of 

Martaban, at  2000 to 5000 ft. elevajion ; also Ava, Bhamo. F1. Febr. March. 

Polyoarpon, L- 
1. P. L c ~ ~ ~ x ~ a r n , B t h .  and Hf. Gen. P1. I. 153 ; Hf. Ind. Fl. I. 245. 

(Phamacetcm Jepresswm, L. Mant. 66-4 ; LeePingia Iadiea, &tz. Obs. 48 ; 
Hoxb. F1. Ind. I. 1G5). 

HM. Very frequent in a p & m  lande, banks of rivers, etc., of Pegu 
and Martaban ; also Tenmerim, Chitwong and Bsraccm, F1. May, June. 

- Polycarpsa Lour. 
1. P. COBYMBOSA, Lamk. 111. No. 2798 ; Wight Ic. t. 712 and Ill. IT. 

t. 110 ; Hf. Ind, FL I. 245. (Celoka cwymbosa, Roxb. FE. Ind. I. 081 ; 
P. mtmginata, Prsl. Bot. Bemerk. 141 ; Walp. Ann. I. 83). 

HAB. Ava, on limestone near Segain and Wgha myo; Prome; 
Tenwerim, Moulmein. F1. Dec. Jan. 

Cbnspectw of genera. 
1. PORTULACA. Ovary half-inferior, with tilo petals arid stamens perigynous. 
2. TALINUY. Ovary free. Sepals usually deduons. Seeds caruncled. 

Portulaoa L. 
C b q e c t w  of speck.  

Joints glabrous ; flowera cluutered by 3 to 6. ... ... .. . C. oreraeta. 
Joints pilose ; Bowera solitary, ... ... ... C. qudr~/Eaa. 

1. P. OLEUCEA, L. sp. pl. G38 ; Roxb. F1. Ind. 11. 403; Hf. Iltd. F1. 
I. 246 ; Sibth. F1. Gmc. t. 457 ; XK!. P1. grass. t.  123 ; Gray Gen. t. 99. 

11 
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Han. Common all over Burma in cultivated lands, waste places, on 
rods ,  etc. Fl. w . 

2. P. Q U A D R I ~ A ,  L. Mant. 78 ; Roxb. F1. Ind. 11.464 ; Wight 111. 
11. t. 102; Hf. Ind. F1. I. 247. (0. meridians, L Suppl. 248; Roxb. 1. C. 

403). 
H a .  Pegu, in wash places, on roads, etc. ; Ava. F1. C. & R. S. 

Talinum, Adans. 
1. Ti CUNEIFOLIUM, Willd. sp. pl. 11. 8M ; Roxb. Fl. Ind. 11. 465 ; 

Hf. Ind. F1. I. 247. 
HAB. Ava, on the Pagodm at  Pagha myo (Wall. 6846). 

1,enves aplwessed to the terete almost simple bmchleta and branches ; flowers eerrsile, 
rose-coloured, in dense short spikes, . . . . . . . . . ... T. dwica. 

Leaves mmewhat sprending on the very short thin and brunch~d bmnchlets; flowera 
pedicclled, white, in loose slender terminaPor variously lateral racemes, . . . T. gallica. 

1. T. urorca, Roxb. F1. Ind. II. 101 ; Qriff. Not. Dicot. 468, t. 577. 
f. 2. ; Hf. Ind. F1. I. 249. 

HAB. Ava, in the hillu opposite Pagha Myo. F1. C. S. ; Fr. R. S. 
2. T. GAI~LICA, L. sp. pl. 886; Wight Ill. t. 24 f. 1. ; Hf. Ind. F1. 

I. 248. (T. Indica,  Willd. in Act. Not. Cur. Berol, 1V. 211; Roxb. F1. Ind. 
11. loo). 

HAB. Rather frequent in tlie tidal savannahs and tidal forests of 
Lower Pegu. F1. R. S. ; Fr. C. S. 

ELA TINEAC.  

C h y e c t w  of genera. 
Trib, I BEBBIEB. Ovary-cells with s eved  ovdw. Albumen none. Perimth 

complete. Fruit a arpaule. 
1. BERGIA. Sepals acute. Flowera d y  6-merow. Capsule almost crastaccon~ 

tqticidal or septifragaL 
Trib. II. HIPPUBIDEB. (inel. CaUitn'chem ?). ovary-cells with a solitary ovule. 

Pcrianth complete or incomplete. Seeds albuminous. Fruit a drupe. 
2. MYBIOPHYLLOY. Calyx tmncate or 4t00thLd. Petals 2 - 4  or none. Stamens 

2-3. Ovary deeply 2- or baulcate; stipnas 2 or 4, blunt or feathery. Drupe se-ble 
into 2 or 4 nut-like carpels. 
Tri6. III. CEBATOPHI-LLEB. Flowers unisexual. Perinnth 12-phyUous. Ovary 

I-celled, with a solitary ovule. Fruit a nut. 
3. Csa~~o~llYLLnaa. stamens several. styles 2. Fruit a nut. 

Bergia L. 
Cbnspectus of qceies .  

OlahroW ; flowers white, ~essile, . . . ... . . . . . . B. ~:rl ic i l lata.  
Pubescent or hirsute ; flow~r8 m c o l o d ,  shortly p t~ l i~ l l ed ,  . . . B. ammannhides. 
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1. B. VERTIC~,ATA, Willd. sp. pl. 11. 770 ; Roxb. F1. Ind. 11. 456 ; 
Hf. Ind. F1. I. 252. (B. opuotica, lioxb. Corom. P1. 11. t. 142). 

HAB. Ava (Wall ) ; Pegu, Rangoon. F1. R. S. ; Fr. C. S. 
2. B. A M M ~ O I D E S ,  Roxb. F1. Ind. 11 .457;  Hf. Ind. F1. I. 251, 

(Elatine ammanndoidae, WA. Prod. I. 41 ; Wight Ill. t. 23, A. and Suppl. 
48. t. 28.). 

HAB. Frequent all over Pegu in rice-fields, along river-banks, etc. ; 
Tenasserirn, Tavoy (Wall.). Fl.:lt. S. ; Fr. C. 5. 

Carpels almost smooth, about f lin. long, only at base connate, the back obtuae, 
. . . H. tetrandrnm. 

Carpels tnbercled and muricate, somctimcs almost echinate, wholly connate, about a line 
long, the back eharply nnglod, ... ... . . . M. tuberculatrm. 

1. M. TETWDRUM, Roxb. F1. Ind. I. 45 1 ; DC. Prod. 111. 69 ; W. 
A. Prod. I. 339; Miq. F1. Ind. Bat. I. 634 ; Oriff. Not. Dicot. 686. t. 
614. f. 5. 

HAB. Frequent in swamps and stagnant waters of the alluvial lands 
of Pegu ; Chittagong, in ponds. F1. Fr. Oct. to Jan. 

2. M. TUBERCULATUM, Roxb. F1. Ind. I. 471; DC. Prod. 111, 69 ; 
Miq. Fl. dud. I. 635. (M. Indieurn, Uriff. Not. Dicot. 687.) 

HAB. Chittagong, in ponds. FI. Fr. 0ct.-Decb. 

Ceratophyllnm. L. 
1. C. ~ ~ a c ~ ~ s n f ,  L. sp. pl. 1409 ; DC. Prod. 111. 73 ; Bth. Fl. 

Austr. 11. 491. 
Var. a. DEMEMUM, (C. &mersum, L. 1. c ), nuts smooth. 
Vor. 8. TUBERCULATUM. (C. tubercutaturn; Cliam. in Linnma IV. 

504. t. 5. f. 6. d. ; WA. Prod. I. 309; Miq. F1. Ind. Bat. I. 799 ; Wight 
Ic. t. 1048. f. 3. ; C. verticillatum, Roxb. F1. Ind. 111. (5%). 

HAB. Only vnr. P. not uncommon in ponds and stagnant waters of 
Chittagong ; also in choungs and lakes of Pegu. Fr. Decb. Jan. 

HYPER ICINEAC. 

Conapectw of genera. 

Trib. I. HPPEBICEB. Capsules dehiscing scpticidally. Seeds not winged. 
1. HYPERICUX. Flowern Bmemus. Horbs or shrubs. 

T d .  II. CRATOSTLEB. Capsules dchiscing loculicidnlly or sometimes both locu. 
lieidally and septicidally. Seeds winged. 
2. CBATOXXLON. Plowers 5-meroua. Stamens 3-adelphow. Ovulules 4 or more to 

the cell. 
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Hypericum, L. 
Conspectus of epecies. 

cr Shrubs with large flowere Ovary 6-celled. Capsules 6-valved. 
Gteme terete or nearly so; styles 6, free, shorter than the ovary, . 8. hchenaultii. 

Herbs with mall 6owere. Ovary 3-celled. Cupsuiee 3-valved. 
Stems tereto ; sepale glandular-ciliate, ... .., ... H. slodeoidu. 

cr Herbs. Ovary 1-celled. Flowern small. 
S ~ I I U J  bangular ; sepals entire, ... ... ... ... H. Japonicuin. 

1. H. LE~CEENAULTII, Chois in DC. Prod. I. 542 ; Deless. Icon. 
Select. 111. 17. t. 27. (Li. triflorum, B1. Bydr. 142 ; H. oblon.qifolium, 
Hook. Bot. Mag. t. 491.9 ; H. Liook~anrm,  WA. Prod. I. 99 ; Wight Ic. 
t. 949 ; Hf. Ind. F1. I. 254). 

HAB. Martaban, on and near the top of Nathung, along the borders 
of the stunted hill forests, a t  7000-7200 ft. elevation. Fr. March. 

2. H. ELODEOIDKf3, Chois in DC. Prod. I. 551 ; Hf. Ind. F1. I. 255. 
(a. q. Glriff. Not. Dicot. 569. t. 605. f. 1.) 

HAB. Ava, (Glriff.) Khakyen bills, Ponsetr (J. Anderson). F1. Aug. 
and March. 

3. R. JAPONTCUM, Thbg. Fl. Jap. 195. t. 31 ; Rojle Ill. Him. P1. 
t. 24. f. 2 ;  Hf. Ind. F1. I. 256. 

HAB. Ava, Khakyen hills (J. Anderson) ; Martaban, Yoonzeleen, a t  
2500 It. elevation (Brandie) ; Tenasserim (Helf. 837). F1. Marc& 

Cratoxylon, B1. 
Conspecllls of epeciea. 

6dg. ,1. I k i d e m i s .  Spach Petale Avnished at  base with a mda.  
All parts glabrous, ... ... ... . . . .. C. formoatm 
Leaves beneath, pedicel~ and wpnls pubescent, ... ... C. pruna@rum 
Subg. 2. Ancistrolobua, Spucll. Petals without a bmsal srdc. 

Flowen in nxillnry poor cymes or solitary. 
Lesvea thin chartaee~as, acute or blunt; hypogynoue glands m n t  or absent, 

... ... C. polyarthum. 
Flowers in terminal panidea. 

h v e a  linear-oblong, a s d y  almoet ssgittate-produced st bane, c ~ c e o u s , C . m ~ o ~  
Leaves more or l a  ohvate-oblong, coriaceoue, . . . ... . . C. arboredcenr. 

I. C. FOBMOSUM, Bth. and Hf. Gen. P1. I. 160 ; Hf. Ind. F1. I. 
258. ( W e s m i s  fwmosa, Korth. in Verh. Nab Cfesch. Bot. 179. t. 37.) 

HAB. Rare in the tropical forests of South Andaman. F1. Mny. 
2. C. PXUNIFLOXU~~,  Kun 36s. in Journ. As. SOC. Beng. 1572. 293. 

(lka%mia p r u n r m a ,  Kurz 1. c. ; Elodea pruniJZora (errore ptunifoliu) 
Wall. Cat. 7276 ; C. prunwiwn ,  Dyer in Hf. Ind. F1. 258). 

H a .  Not unfrequent ih the Eng forests of Martaban ; Ava, on 
Taong dong ; Tenasserim, Moulmein. F1. Apr. May. 



Dyer has changed my name into "prunifolirm," which was a calami 
Zupm on the part of Wallich who autographically corrected i t  on the label 
of the plant in H. B. C. into '~prun$ora," a name a t  once more sugge~tive 
and appropriate, for the full-grown leaves are all but Pmnus-like. 

3. C. POLTANTHUY, Korth. Verh. Nat. Besch. Bot. 175. t. 36 ; Miq. * 

F1. Ind. Bot. I/2. 516; Hf. Ind. F1. I. 257.. 
Var. a. OENUINUM, (var. a. and 8. Dyer in Hf. Ind. F1. 1. c.) hypo- 

gynous glands present. 
Var. 8. CARNEUM (C. m e u r n ,  Kun in Pegu Report ; AncistroloGus 

carnew, Wall. ap. Voigt Hort. Calc. 89) hypogynous glands entirely 
absent. 

HAB. Var. 8. Rather frequent in the hill Eng  and drier upper mix- 
ed forests of Martaban, up to 3000 ft. elevation ; also Tenasserim (Helf. 
843); var. a. in Tenasserim and the Andamana. P1. March, Apr. Fr. 
C. 8. 

The varieties of this species require re-examination. I believe there 
are a t  least two,epecies, the one a tree, the other a shrub. 

4. C. NEIUUWLIUM, Kurz in Journ. As. Soc. Beng. 1872. 293; H E  
Ind. FI. I. 257. 
. HAB. Common in the dry and drier upper mixed forests of Prome 
and Pegu; also in Martaban and Tenaaserim ; Chittagong. Fr. C. S. 

5. C. A R B O B E ~ ~ E N ~ ,  B1. Mus. Bot. 11. 17  ; Hf. Ind. F1. I. 258. 
(Hypsricum arbor~cenu, Vhl. Symb. 11. 86. t. 43 ; C. cuneatum, Miq. F1. 
Ind. Bot. I/2. 517 P) . . 

HAB. Tenasserirn, Moulmein [Lobb). 

Q UTTIPZRAZ. 
Conspectz~ of genera. 

M. I GABCINIEX. Stigma smile or on a very short and thick style, peltata or 
d~ntely-lobed. Seeds o h n  arillato. 
1. GABCINIA. Flowers 4- or 6-meroua Sepah often decussete. Stamens unitod 

into a fleshy msns or into brindles, or free. 
2 Ocaaocaa~rs. Calyx closed in bud, bursting into 2 valves. 

Trib. 11. CAZOPBI-LLE.  Style elongate, the stigma peltate or &left. Seeds 
without arillus. 
3. C~L~PHXLLUX. Ovuy 1-celled, with amlitmy o d e ;  ntyle single, with pelt& 

&&pa. 
4 KAYBA. Ovary 1-ciUed, with 4 ovules; style single, with o 4cleR stigma. 
6. M ~ s u k  Ovary 2celle4 with 2 ovules in each cell; stylo single with a peltate 

Garoinia, L. 
Colrqectus of llpeciea 

Bwbg. 1. Garc.imicr, L. Flowers 4-merow. 
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Atithers oblong or ovate, opening by longitudinal slits or pores. 
Stamens of male flowers in 4 bundles under the rudimentarg ovary. 

Berries 4 to 10-celled, the s t i i a  radiating-lobed, smooth or 
nearly so. 

Female flowem with etaminods round the ovary ; bemes on a short peduncle; stigma 
... mdiatelg-lobed and adnnte, ... ... ... 8. dZnngoatana. 

Female flowers without stgminods;, bemes m i l e ;  stigma large, peltate, diihtly lobed, 
sessile, ... ... ... ... ... .. 8. c m s a .  

Flowers on rnther long pedicelg nearly 2 in. in diameter; stigma in male flowers large, 
peltate, entire, ... ... ... ... ... 8. apeciosa. 

* Stamens in 4 polyandrous bundles in a ring round the rudimen- 
tary ovary; stigma pcltate, discoid, more or less rough from 
wrinkles or radiating veins. Ovary 2-celled. 

Peduncle rather long, b c a h g  2 or rarely 1 leafy bract, ... ... 8. anamala. 
Peduncle short or wanting, without bracts, ... . . .. 8. X e ~ g u e ~ i s .  

Anthers almost sessile on a column or 4-sided fleshy mass seldom 
dividing into 4 somewhat &tinct lobes. Stamens in female flow- 
ers in a single complete or interrupted ring. Stigmas tabercled 
or tubercled-wrinkled. Ovary 4-12-celled. 
0 Stigma in fimit raised on a short thick style. 

Be- convex a t  top, the etyle not on a separate nipple. ... ... (f. cowa 
Berry terminated by a nipple-shaped protuberance, ... ... ... (f. Kydia. 

0 0 Stigma in fruit quite waile. ... Leaves acuminate or cuspidate, leathery ; flowers sessile, ... ff. lancecefolia.' 
Leaven blunt, succulent when dry thin herbaceous ; flowers pediwlled, ... (f. accciolia. 

Anthers peltate, opening by a circular slit. 
Leaves large, conaceow; female flowera a h o a t  sessile, the stigma wlall, verrucose ... ... ... .,. ... . . G. elliptico. 
Subg. 2. Xanthochymw, Roxh. Flowers Bmerous, 
Pediccla about an in. long; flowers expanded, ... ... ff. Xanthochymur. 
Pedicels 3 to 4 lin. long; flowers a h o a t  closed, doubly smaller, ... .. .0. dubis. 

'1. G. MANQOSTANA, L. sp. pl. 635 ; Roxb. F1. Ind. 11. 618 ; Hook. 
Bot. Mag. t. 4847 : Hf. Ind. F1. I. 260. 

H a .  Only cultivated, Tenasserim. Fr. May, June. 
2. G. SPECIOSA, Wall. P1. As. rar. 111. t. 258 ; Hf. Ind. F1. I. 260. 
HIB. Frequent in the tropical forests of the Andamans; also Tenas- 

serim, Moulmein district. F1. Febr. Apr. 
Wallich's figure above cited very much resembles ff. cornea. My 

plants resemble in foliage much more ff. Mangostana, from which they are 
readily distinguished by the entire but not lobed stigma of the male flowers. 
The flowers are very much larger than Wallich figures them, agreeing in 
size more with the analysed flower on the plate. 

3. G. CORNEA, L. ~ p .  pl. 561; Roxb. F1. Ind. 11. 629 ; Wight Ic. 
t. 105 ; Hf. Ind. F1. I. 260. 

HAB. Not uncommon in the tropical forests of Martaban and the 
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southern elopes of the Pegu Yomah above Rangoon ; also Tenasserim. 
Fr. Begin of R. S. 

The Burmese plants differ, as i t  seems constantly, in having the stigma 
6-lobed and the ovaries 6-celled. 

4. G. ANOXALA, PI. and Trian. in  Ann. d sc. nat. Bot. ser. 4. XIV. 
829 ; Hf. Ind. F1. I. 266. 

HAB. Not uncommon in the damp and dry hill-foreets of Martaban 
E. of Tounghoo, a t  elevationa from 4000 to 6000 ft. F1. probably Apr. 
 bud^ in March). 

5. G. M m a n w s ~ s ,  Wight 111. 122. and Ic. t. 116 ; Hf. Ind. F1. I. 
2 67. 

HAB. Tenasserim, Mergui (Griff.) 
6. G. cowa, Roxb. F1. Ind. 11. 622. (G. Rosburghii, Wight Ic. 

t. 104). 
HAB. Chittagong (Roxb.) 
7. G. KYDIA, Roxb. F1. Ind. 11. 623 ; Wight Ic. 6. 118. (G. 8p. 

G r 8 .  Not. Dicot. 609. t. 585. A. f. 12  '2). 
HAB. Frequent in the moister upper mixed and in the tropical f~resta ' 

all over Burmah, h m  Chittagong, Pegu and Martaban down to Tenasserim 
and the Andamans. Fl. March to May ; Fr. May June. 

Q. lobuloaa, Wall. Cat. 4868 from Amherst is 8. Kydia, the Singa- 
pore specimen is quite different but too incomplete for identification. 

The Andamaneae specimens called in my And. Report Q. purpurea, 
will probably turn out to be the same as the Singapore plant, but tlwy are 
too badly preserved to enable me to give a definite opinion. 

< 

8. G. LANCEBFOLIA, Roxb. F1. Ind. 11. 623 ; Wight Ic. 1G3; Hf. 
Ind. F1. I. 263. 

HAB. Chittagong hills. 
9. G. e u c c I m m ,  Kurz in Journ. As. SOC. Beng. 1872. 293. (G.  

loniceroideu, T. And. in Hf. Ind. F1. I. 264). 
HAB. Frequent in the ewamp forests of the alluvial lands of the 

Sittang and Irrawaddi rivers. F1. Apr. 
10. G. ELLIPTICA, Wall. Cat. 4869 ; Wight Ill. I. 126 and Icon. t. 

120. (Garcinb heterandro, Wall Cat. 4856 ; Hf. Ind. F1. I. 2G5). 
HAB. Frequent in the tropical forests of the eastern slopes of the Pegu - 

Yomah and Martaban down to  Tenasserim, up to 3000 ft. elevation. Fr. 
Febr. March. 

I consider G. ell@lica, Wall. Cat. 4869 from Silhet identical with the 
Q. heterandra of the same author, but other specimens distributed from the 
Kew Herbarium look different; in any case i t  cannot go into G. blbrelh. 
From the contradictory statemente of authors with regard to Wallicll'8 
species, one is tempted to believe that much confusion must have o c c u r ~ d  
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in the distribution. We have in the H. B. C. a t  l e d  two diorellau, the 
Hindustani one (Q. pictoria, Roxb.) with a large conspicuous calyx under 
the fruit, and the Mdacca one (Griff. 859) which hns very minute sepals. 
Q. Choisyana, Wall. ap. Hf. Ind. F1. I. 269 from Tavoy, is known to me 
only from a wretched young leaf-branch and the description would agree so 
far with 0. ellktica except in the sessile male flowers. 

11. G. ~ X T H O C H Y Y U S ,  Hf. Ind. Fl. I. 269. (Q. Roxburghii, Kurz 
in Pegu Report ; LSanthochy~nus pictoriw, Roxb. Corom. P1. 61. t. 196 and 
F1. Ind. 11. 633). 

HAB. Frequent in the tropical forests of Martaban and Pegu; also ' 
Cl~ittagong. Arracan and Teriaeserim ; Avs. Fl. March Apr. ; Fr. K. S. 

12. Gi. DULCIS (Xnnthochyhytnw dulcis, Roxb. Corom. P1. 111. t. 270 
and F1. Ind. 11. 631 ; Bot. Mag. t. 305% ; Wigllt Ic. t. 192). 

HAB. ltatlier frequent in the tropical forests of South Andaman and 
adjacent inlands. Fr. March-May ; Fr. May, June. 

Oohrooarpue, Thouers. 
1. 0. SIAMENBTS, T. And. in Hf. Ind. F1. I. 270. (Calyeaccion 

Biamense, Miq. in Ann. Mus Lugd. Bat. I. 2091. 
HAB. liather rare in the Eng forests of Martaban ; Prome hills 

(Wall. Cat. 4143, quoad specimen e Prome). F1. Sept. Oct. 

Calophyllum, L. 
Conepectw of species. 

Sepals 4 orton the 2 inner ones or al l  petal-like ; petala none. 
flowers about 8 lin. across, in peduncled or almost sessile umbel-like cymes. ..0. c~pcctabi2a. 
mowers small ; racemes short and strong, few-flowered, ... . . . C. amemwn. 

&pals 4; petah 4 to 8. 
Leaves at both ends wuminate, ... ... ... . . . C. p o l g a n t h .  
Leaves rounded or retune at the apex, ... ... ... C. IwtphyUwfirc. 

1. C. S P E ~ A B I L E ,  Willd. Mag. Berl. 1811.80 ; Hf. Ind. F1. I. 271. 
(C tctrapetalurn, Roxb. F1. Ind 11. 608). 

HAB. Not unfrequenbin the tropical foresta of the Andnmans; also 
Tenasserim. (Falconer). 

2. C. A M ~ U B I ,  Wall. Cat. 48419; Planch. & Trian. in Ann. d. sc. 
nat. ser. 4. XV. 263. 

E b .  Tenasnerim, from Moulmein down to  Tavoy. Fr. Febr. 
3. C. POLTANTIIUM, Wall. Cat. 4844; P1. & Trian. in Ann. d. sc. 

nat. Bot. 4 ser. XV. 278 ; Hf. Ind. F1. I. 271. 
HAB. Not unfrequent in the damp hill forests of the Martaban hills, 

E. of Tounghoo, a t  3000 to  4000 ft. elevation. 
4. C. IHOPIIYLLUM, L. sp. PI. 732 ; Wight Ic. t. 77, and Ill. Ind. Bot. 

Suppl. 35 t. 17 ; Roxl. Ell. Ind. 11. 606.; IIf. Ind. F1. I. 273 ; (31-8. Not. 
Dicot. 609. (C. Bitsngor, Roxb. 1. c. 607). 
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HAB. Frequent along the sandy sea-shores in the beach-forests of tlre 
Andamans and Teuasserim ; also often cultivated in villages. Fr. Apr. 
May. 

* Eayea, Wall. 
I. K. NEBVOBA, T. And. in Hf. Ind. F1. I. 277. (Xesua Ineraosa, 

Pl.anch. & Triun. in Ann. d. sc. n ~ t .  Bot. ser. 4, xv. 307). 
HAB. Tennsserim, Moulmein district (Fltlc.) down to Mergui (Gritf.). 

FI.. Apr. 

Mesua, L. 
1. M. FEEREA, L. sp. pl. 734; Wight Ie. t .  118 ; Roxb. F1. Ind. TI. 

605 ; Hf. 111d. F1. I. 277. (di. speciosa, Chois in DC. Prod. I. 86.' ; 
Wight Spicil. 27. t 30 and 31 ; and Icon. t. 9G1 ; bi. peduraculata, Wight 
Ic. t. 119). 

HAB. Frequent in tropical forests of the Andaman islands and all over 
Tentuserim ; Cliittagong. F1. March ; Fr. May, June. 

0 .  

TERXSTR CTiUIACEAZ, 
Conslpectuo of genera. 

Bib. I. TERNSTRfElldCEB. Anthers bnaifix. F m i t  indehisrent. Sceds u s ~ ~ ~ l l y  
fcw. Albunlen flwhy, usually samty. Embryo curvd ,  the ~ ~ t ~ l c d o ~ w  shorter than ' ' 

the radicle and nearly ns broad. 
1. A ~ E S L E A .  Ovary half-immersed in the torus. Fruit inferior. 
2. TEENBTB(EYIA. Petale united a t  base. Allthom glabrous. Ovules 2 t.~ 4 in 

cach cell. Fruit superior. Seeds large. 
3. ADINANDM As p d i n g .  but anthem piloso. Seeds numerous, small. 
d CUYEEA. Pet& free or hardly, united. Anthers pilose. Ovulcs many. Fruit 

superior. 
6. EWYA. Flowem direcious. Petale united a t  base. Anthem glabrous. Ovulee 

many. Fruit superior. 
Trib. II. SAUB.IUJE3. Anthem versatile. h i t s  usually pulpy, mrely almost dc- 

hiscent. Sccds numerous, small. Albumen copious. Embryo stmight. the raliicle 
longer t h w  the cotyledons. 
6 SAUEA~JA. Flowers 6-morons, usm1ly homnphrodite. Styles 3-5. 

Thb. III. f3ORDOxIEB. Anthers versatile. Fruit indehisce~lt or loculicidal. Al- 
bumen scanty or none, rarely copioua Eillbryo curved or stmighk the w t y l o d o ~  

large, tho rndicle short. 
X Fruit a d c h k n t  capsule. 

7. SOHIMA. Sep& somewhat unequal. Seeds ht, dnged.  Radicle i d e x e d  
4nfcrior. 

8. GOBDONIA. Sepals very u n e q d .  Soeds winged. Radicle suprior. 
9. CAMBLLIL sepals very unequal Outer stamem mnadelphoos. Seods few, 

large, not winged. Radiclc superior. 
X X Pmit  an indehisceut drupe. 

10. PYBBNABU. Sepnls very uueqml. Seeds Isrge. Cotyledons folded or 
wnvolutc. Radicle inferior. 
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Annealea, Wall. 
Cbnspcctw of epecias. 

Leaves less mriaceons, bluntish, the nerves distinct ; peduncle9 slender, ... C. fragnrru. 
L a v a  thick coriaeeoue, acute, nerves almost obaoleta ; peduncles very thick, C. rnorticola 

1. A. P R A ~ W S ,  Wall. P1. As. rar. I. 5. t. 5 ; Oriff. Not. Dicot. !!By. 
t. 585. A. f. 17 ; Hf. Ind. F1. I. 280. 

HAB. Not unfrequent in the Eng foresta of Pegu and Prome, and 
more so in tlie hill Eng forests of Martaban up to  2000 ft. elevation; 
also Tenasserim, Moulmein. F1. March, dpr. 

2. A. YONTICOLA, Kurz in Journ. As. SOC. Beng. 1873,59. 
HAB. Not unfrequent in the drier hill forests of Martaban a t  5000 to  

7200 ft. elevation. F1. Febr. March. 
Nay possibly turn wt to be a stunted hill-form of the preceding 

species. 

Ternatraemia, L. f. 
t2hpcetiu, of apecies. 

Anthers apiculate. 
Fruiting calyx emooth ; berries about f in. thick, ,.. ... T. J a p o n k  

Anthem not apiculata. 
Fruiting calyx thick and wrinkled; bemea about 1-1) in. thick, ... T. Penangiana. 

1. T. JAPONICA, Thunbg. in Linn. Trans. 11. 335 ; Hf. Ind. FI. I. 
280. (Cleyera yymnanthcrra, WA. Prod. I. 87 ; Wight Ic. t. 47 ; Bedd. E'l. 
Sylv. t. 01. ; Ternelrczmiacea, Griff. Not. Dicot. 569. t. 604. f. 1 P). 

HAB. Common in the damp hill-forests of Martaban a t  elevations 
from 3000 to 7200 ft. ; Tenasserim, Moulmein. F1. Apr. 

2. T. PE~ASGIANA, Chois. in Mem. Soc. Phys. GenBv. XIV. 108 ; Hf. 
Ind. F1. I. 2til. (Brythrochiton Wldliclrdanum, Griff. Not. Dicot. 565. t. 
685. A. f. 7. 11 rnacrocaqa, Scheff. Obs. Phyt. 15. & Tydschr. Ned. Ind. 
1874. 60-61 in adn.). 

HAB. Not unfrequent in the tropical forests of the Andamans ; 
Tenasserim, from Moulmein to Mergui. Fr. Apr. May. 

A more careful study of tlie l'ernetrcerniae will probably shew the 
validity of Griffith's genus Erythrochiton, a name already preoccupied. I 
am by no means sure that the Griffitliian and Wallichian plants are the 
same. The Burmese specimens agree with the former. Dyer seems to hove 
confounded two very marked species, viz., the wrinkled-sepalled Chois~an 
plant and the smooth-sepalled I! coriacea, ScheE (Hb. Maingay No. 1s 
from Malacca). 

Adimrndra, Jsok. 
1. A. m m s a ,  Chois Mkm. Ternst. 24 ; Hf. Ind. F1 I. 283. 
HAB. Not unfrequent in the open especially the Eng fomsb of the 

Irrawaddi zone, Pegu ; Tenasswim, Tavoy (Wall.), 



1874.1 of the Burnw8e ~ O P O ,  9 1 

Seems to diffen from A. dasptatha, Korth,. with which I confounded ih 
m my Pegu Report, by. the acute sepals. 

Eurya, Thbg. 
Cbnsyectwr ojF u p k .  - 

8 Leaves nerruTate. 
% Leaf-buds quite glahmna 

Bmnchletu markcd by decprrent prominent liuea, ... ... 3. Japonicw 
X X Leaf-buds pubescent or hirsute; hmnchleta temte. 

A slender pine-like tree; len~ea puberulous beneath,acumhata ; styles united, E. mminrrta .  
A bushy round-headed tree ; leaves membranous, glabrous or nearly 80, bluntiih cnudate ; 

styles free, ... . . . . . . ... ... ...E. a m a h  
* L a m  entire or sendate a t  repex onTy, 

Young shoots appressed pilose; styles united, ... ." ... E. rympnplocino: 

1. E. JAPONICA, Thbg. $1 Jap. 191. t 25; Bedd. F1. Sylv. t. 92 ; 
Hf. lnd. F1 I. 2%. (E .  Wyhtkna, Wight Ill. I. t. 88; non Wall ; E. 
glhbra, B1. Mus. 11. 109 ; E. voirem, a. 1, c. 112; E. ooboatq B1. 1. I?. 

107). 
HAB. Frequent in the drier hilkfomts of Murtaban et gOOO to 71W)O: 

ft. elevation ; Tenasserim, Moulmein hills. Fb March 
2. E. ACUMINATA, DC. MQm. Ternstr. 26. (E. Chinmais, Rt. an& 

W. Herb. Id. or, as far as to-the specimens with united styles.) 
H a .  Rather frequent in the drier hill-forests, especially the pine 

h h  of Martaban a t  6000 to 7000 ft. elevation, F1. Febr. ; Fr. 

4.. 
5. E. 8ImtATA, B1. Nus. 11. 115; Mip PI. h d .  Bat. 112 474 (E; 

Aocida, Wall. Cat. 14W2 ; E. mllichiana, Steud, ap. Miq. F1. Ind. Bat. 
Xh 474 ; E, Rodwrghii, Wall. Cat. 1463). 

HAB. Frequent in the tropical Grests of Martaban up to  2000 ft. 
elevation ; Tenasserim, as far South as 'ravoy ; Pegu, in the tropical forests 
on laterite above Rangoon. Fr. March, 

4. E. a r m L o c I N a ,  B1. Mus. Bot. I I . l &  ; Hf; In& Fl. I. 2%. (2% 
Wallichinna, Plauch hT.S ): 

HAB Martaban, in the dmp and, drier hill foresta on tlie Nattouig 
mountains at about 7000 ft. elrtvation FL March, 

Calyx dermeTy wtose or l~ispid Ovary villousr 
Plowers large, on short thkk podiceb c l ~ t e r o d ;  ~ ~ Y C S  more or less spiny-scmte, 

. . . S. arjnuttr. 
*' Calyx smooth. Ovary gIahmus, 

Leaves pde or bwuy mady-pubcrous benath;  ~ d u l l ~ l e s  long and slcndcr, scaly ; 
styles 6, ... ... ,. . ... ,.. .. .S. I't~nduurm. 



82 S. Kun-Corltribtttions towards a Ktaotcledgc [No. 2, 

Adult lcnvc~ glnbroas, except the puberuloua midrib; peduncles short, scaly puberulona ; 
shu~icns about 50; flowers lazuli-blue, ... . . . .. 8 Borbicrghii. 

As preceding, bqt leaves finely s c b s c m t e ;  stamens about 20 ; flowers mid to be white, 
... 8. t k t y la .  

C 

A11 parts except upper side of loaves covered with long tawny or brown s p r d i n g  hairs ; 
$uncles ahort but slender, rusty-hirsute, ... . . . ... 8. nurcrotricha. 

1. 8. AnarATA, Kurz in Journ. As. Soc. Beng. 1878. 69. (8. c e e q  
Criff. ap. Dyer in Hf. Ind. F1. I. 283 1). 

HAB. Ava, Kliakyen-hills, Ponsee (J. Anderson). Fl. Apr. 
2. S. PUNDUANA, Wall. P1 As. rar. 11. 50; Hf. Ind. P1. I. 287. 
HAB. XSot unfrequent in the tropical forests of Martaban a t  2000 to . 

3000 ft. elevation ; Ava, Khakyen hills, Ponsee (J. Anderson). F1. Apr. 
3. 6. Roxswonrr,  Wall. P1. As. rar. 11. 40; Hf. Ind. F1. I. 287. 

(Ternstrcemia eerrata, Roxb. F1. Ind. 11. 521). 
HAB. Ituther frequent in the tropical and damp hill forests along 

choungs of the Martaban hills, E. of Tounghoo, a t  2000 to GOOO ft. 
elevation ; also Cllitti~go~lg. F1. Apr May. 
1 4. 9. TRIBTHLA, DC. MBm. Ternst. 31. t. 7. ; Hf. Ind. 2'1. I. 287. 
(Temstrixmin biloculnriu, Roxb. F1. Ind. 11. 522 ?). 

HAB. Tenasscrim (Helf.) 
lncluded on the autllority of Dyer. Specimens thus named in HBC. 

hardly differ from t l ~ e  preceding. 
5. S. hfacnoTarcua, Kurz in Journ. As. Soc. Beng. 1853. G O ;  Hf. 

Ind. F1. I. 287. 
HAB. Ava, Khnkyen hills, Ponsee (J. Anderson) ; Durunga, ab 1OOO 

ft. elevation (Oriff.). F1. Apr. 

Consp~ctw of species. 

' Bracts large, lcnfg, dissimilar to the sepnls. 
Lenves gcllowish in a dricd stab, pnbescent beneath, ... ... P. dimpyricoqnz. ' Brsda small, much shorter than the sepals and similarly s h a l d .  
Lenvcs glabrous, yel1owil;li in a dried state, petiolea htudly 2 liu. long, pubmlous or 

gl~tbroua ; fruits obovate, wnxy-gellow, . .. .. . ... 1'. can~l l ieJwa.  
Lmvcs glnbrous, in a dricd state liver-coloured; petioles glabrons, 6 to 8 liu. loug; 

fruita globnhr or elliptical, green. ... ... ... .. P. aerrdo. 

1. Y. DIOSPXRICARPA, Kurz in Journ. As. Soc. Beng. 1S;S. 60. 
HAB. Not ui~frcqnent in the stunted and drier hill.forests of' Martaban, 

E. of Touugoo, at GOOO to 7200 ft. elevation. YI. Pr. Marcll. 
2. P. CANEI.LIEFLORA, Kurz in Journ. As. Soc. 13eng. 1871. 4G ; Mf. 

Ild Fl. I. 2dU. 
HAB. Frequent in the drier I~ill-forests of Martoban a t  clevtitions 

from 3W0 to ljW tt., rarely lower down. Y1. Mwcli Apr. ; .Kr. Ayr. May. 
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3. P. ~ E B R A T A ,  B1. Bydr. 1120; Miq F1. Ind. Bat. 1/52. 403. jP. 
attenwrta, Swm. in Bonpl. VII. 49 ; Linn. Trans. XYII. 340 ; Hf. Ind. Fl. 
I. 290. ; P. ZanceoZata, T. and B. in Nat. Tydsch. Nat. Ver. Ned. Ind. XSV)  

H a .  Tenasaerim, Tavoy (Wall.) 

Sohima Bwdt. 

Conspectus of species. 

X Peduncles nsually very short and stout, usunlly not longer than the petioles. 
,Peduncles short and straight (mreky long in Wdl. Cat. 1455 fr. Nepal), unurlly lenticellste, 

rather strong, the nerves beneath prominent, the reticulation distinct, leaves g l a h w  
or slightly pubescent beneath, ... ... ... ... Sch. Wallichii. 

Peduncles 1 in. long, lenticellate; leavea pubescent beneath ; the nerves and net-venation 
... prominent and distinct, ... ... ... ... Sch. nwllk. 

Peduncles thick, lenticellate ; leaves very coriaceoua, glossy above, crenate, on both nides 
green, the not-vcnntion .indistinct, i~nmerued, ... ... Sch. monticola 

Peduncles short and stmight, smooth; flowers larger than in Sch. crewta; leaves 
glnucescent beneath, ofteu entire, the lateral nerves p m i n e u t ,  the net-venation 

obsolete, ... ... ... ... ... .. Srh. Noronhca. 
X X Peduncles elongate, and often slender, always much longer than tho 

petioles, smooth. 
Podunclcs slendcr, wunlly more or less curved; lenves glnncous beneath, usually menate- 

... semte,  the nerves and net-venation beneath distinct, .. Sch. oblala. 
Pedunclea strong, hut still slender, 1-lt in. long; leaves very coriaccous, on both uidw 

imprewed-reticulnte and nl~nost mgnlose, entire or creuate, tho lateral nervcs entirely 
... or nenrly impressed ; capsules smaller, ... ... Sch. Bancana. 

1. SCH. WALLICHII, Cliois. (in Zoll. Cat. 141 1). Qoi-donia Wullichii, 
DC. Prod. I. 528 ; Bmdonio inieg~.@lia, Iioxb. F1. Ind. 11. 572). 

e 

H o .  Chittagong; Ava, Khakyen-hills, Ponsee (J. ~ndereon).  F1. 
March. 

2. Scn. MOLLIS, Dyer inHf. Ind. F1. I. 289. 
Han. Ava, ~ a o n ~ : d o n ~  (Wall. Cat. 1 k6d) ; D ~ e r  gives Tavoy as 

a habitat, but this is an error. I fear that it is hardly more than a pubescent 
variety of the preceding. 

8. SCH. YONTICOLA, Kurz MS. 
H u .  Martaban, on the highest crests af the Nattoung mountains, in 

the stunted hill forests, a t  GOO0 to 7200 ft. elevation. Fr. March. 
May possibly be a hill-form of Sch. Toronhe, but loolcs very different 

even structul-ally. The leaves much resemble those of Pygezcm luciclum. 
4. SCK. NORONHB, Hwdt. in 131. Bydr. 129; Korth. Verl~. 144. t. 

29. f. 21-27 ; Miq. F1. Ind. Bat. I/2. 492. (Uo~do~ikz integrifolia, Itox\). 
F1. Ind. 11. 572 ; QordoniaJloriLunah, Wall. Cat. i457, U only.) 

Han. Frequent in the drier hill-fortsts of the BIartabau hills a t  1.500 
.to 4 0 N  ft. elevation, entering also tile hill Eng-forests ; Tenasscrim (Hell: 
763). F1. Pebr. March f Fr. March, Apr. 
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Schinla, Uriff. No. 7G8 hns tlie peduncles of tlre abore, but tlie leaves 
very much resemble those of ScW. oblata, I think tha t  they are &normal 
and produced after an unusual fall of leaves. 

5. Sca. OBLATA, Kurz in Journ. As. Soc. Beng. 1870. 65, (Sch. 
erenata, Korth. Verh. Nat. Gesch. 143. t. 29; Hf. Ind. F1. I. 288 ; 
Cfordonk oblata, Roxb. F1. Ind. n. 672). 

HAB. Pegu, Rangoon ; Tenasserim (Helf. 768). 
6. SCH. BANCANA, Miq. Ann. M u a  Lugd. Bat. IV. 413, 
HAB. Tenawerim (Helf. 761) ; common in the E n g  forests of the lower 

hills of Tenasserim and Martaban, also i~ t h e  pine forests up  to  3000 ft. 
elevation. (Dr. Brandin.) 

The differences between tlye species of Schima are very slight, bu t  t h e  
logicnl consequence of the reduction of any of the above forms woulcl be such 
a combination as  Sch. Noronhce and Xck. Wallichii. 

Camellia, L. 
Conspectus of upecies. 

W g .  1. Ilks, L. Stamena of inner series eqnal in number to the pet& 
All parts quite glabrous ; flowers Inrge ; leaves coriaceow, ... . . . C. Japoniw. 
8rrbg. 2. CanieUiq L. Stamens of inner series twica the'mmber of bhe petals. 
Young parts and midrib of the melubranoua leaves pilose ; flowern nodding on a line-long 

scaly peduncle ; filaments villous, ... ... ... C. caudata. 
A11 parta glabrone ; leaves coriaceous; peduncles not scaly ; filarnelrts ghbmw,. . .C. Tho. 
Glabrous ; leaves wriaceous ; flowers almost sessile, erect; filamentr glabrous, C.drupifsro. 

'1. C. THEA, Lk. in Stend. Nomencl. Bot. (Thaa Chi&, L. ep. 
pl. od. 1. 515 ; Sims. Bot. Mag. t. 998; Seem. in Lina. Trans. XII .  340. 
t. 61 ; T k a  Boheo and T, oiridia, L. sp. pl. ed. 2. 735 ; Thea Cochinchiu- 
en&, Lour. F1. Coch. L 338 ; C. theifera, Uriff. Not. Dicot.IV. 558. t. 60:. 
f. 1 and 3 ; Trans. Agr. Hort. Soc. Bengal V. t. C. ; Hf. Ind. PI. I. 292). 

HAD. Cultivated in  Chittagong and Arracan. 
2. C. CAUDATA, Wall. P1. AS. Rnr. 111. 336; Qrlff. Not. Dicot. 553. 

t. 601. f. 2 ; Trans. Agri. Hort. Soc. Tnd. V. 1538 t. A. 1 Hf. Ind. FI. I. 293. 
HAB. Not  unfrequcnt in the drier hill-forests of the Martaban iiille 

along choungs, as for iustanue near the Chinchona plantation 011 Shan b u n g  
gyee b u n g  a t  about 3500 ft. elevation. F1. March ? 

I fear tha t  I am wrong in my identification and, unfortunately, the only 
two withered flowers met with by me have beeu lost by the glue-men. It 
has much larger and shorter acuminate leaves, and the  habit of C. massirnilis 
ns figured by Stxmnnn. It is a small tree with white wood. N. B. C. 
Jnponica, L., is often met with in gardens of Europeans. 

3. C. D~UPIFEM,  Lour. Fl. Coch. I. 411 ; Seem. in Linn. Trans. 
XXII. 341 ; Hf. lnd. PL I. 293. (C. Xirei, wad. in Asiat. lh. XIII. 
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429 and Joum.  As. Soc. Beng. IV. 48. f. 9. and  F1. As. Tar. 111. 36. t. 256; 
C. sintpliczzolia, Oriff. Not. Dicot. IV. 560. t. 601. f. 2). 

H a .  Tenasaerim (and Andaman islands ? ?) (Helf. teste Dyer). 
DIPTEROCARPEB. 

Conzpeetw of genera. 

Gubord. I. ANCISTROCLADEZ. Ovary 2-celled, with a single erect ovule; fruit 
adnate to the enlarged calyx. Scandent shrubs. 
1. ANCISTEOCLADUS. A11 the 6 calyx lobes more or less enlarged. 

dwbord. II. DIPTEROCARPEB. Ova? 3- rarely I-celled, with 2 pendulou8 ovalea 
in each cell. . lh, rarely erect shruba 

Ovary inferior or nearly so, or with a broad baso adnate to the calyx-tubc : 
nuts therefore for ) to f of their length adnate to the enlarged calyx tube. 
2. A x ~ s o m a ~ n .  Connective terminating in a bristle or acute gland; 2 of the 6 

calyx-lobes enlarging into long wings. 
Ovary free, superior; n u b  free, either enclosed in the enlargcd calyx-tub 
or exposed and the calyx tube hardly enlarged. 
0 Calyx-tube in fr$t very enlarged, completely enclosing the nut. 

8. DIPTEBOCABPU& TWO of the calyx lobes enlarging into long wings. 
0 0 Calyx-tube in fruit not or almost not enlarged, the nuts eithor quite 

exposed or closely surrounded by the enlarged calyx-wings. 
t Calyx-lobes valvate in bud. 

4. PAEAEHOBEA. Stamena 12-15, the connective mumnulate; calyx-lob all 
almoet equally enlarging and wing-like, stellately spreading, the nut quite exposed. 

t t Cdyx-loben imbricate and naually also twisted in the 11ud. 
X The 3 outer calyx-loben in Fruit longer than the 2 inner onea 

6. SHOEEL Corolla-lobes spreading; stamens 36-50 or more ; auther-celh blunt, 
the connective t e b t i n g  in a bristle or penicellate sharp p i n k  

6. PBNTAOIIE. Corolla-lobes i n h t e d  a t  middle and forming a hemispherical 
- .  closed cup leaving only an opening for the protruding anthers and style ; stamens 16 1 

anthem &celled, the &a bristly, diverging fro111 the subulate-pointed connective (anthers 
therefore 6-netone). 

X )C The onter calyx-lobes in fruit much longer than the 3 inner 
very small ones. 

1. HOPE& Stamens 15; anther-cella entire at top, adnab to the more or leas 
prolonged connective. 

X X X All the 5 calyx-lobee in  fruit equally enlarged but not 
longer than the fruit itaelf. 

8. TATICA. Stamens 16. Capsules by abortion 1- rarely 2-eeeded. 

Anoistrooladus, WaU 
Conepectus of spe&u. 

All the 5 lobes of the fruiting calyx equally enlarged, short and cor imns,  atellately 
spreading, leaves chnrtaceouq ... ... ... ... C. f fnz th i i .  

Loben of fruiting calyx unequal, chnrtaceous, 1-li in. long; leaves of a thicker 
text= ... ... ... ... ... ... C. WaUichii. 

1. A. G B I F P ~ I I ,  Planch. in Ann. d. ac. nat. ser. 3. XIII. 318; DC. 
Prod. XVI. 003; Hf. Ind. F1. T. 300. 
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HAB. Common in the swamp-foresta and along muddy river banks of 
I'cgu and Martaban down to Tennsserim, chiefly in the alluvial plains. F1. 
Fr. Apr. Mny. 

2. A. WALLIC~II, Planch. in Ann. d. so. Nat. 8 ser. XIIT. 3 19 ; Hf. 
Ind. F1. I. 300. (A.  exfenm, Wall. Cat. 1052 ; DC. Prodr. XVI. 602 ; Hf. 
Ind. F1. I. 299; A. stelligerue, Wall. ap. DC. Prod. 1. c. 603 ? ;  A. sp. 
GriB. Nat. Dicot. 668.) 

HAB. Frequent in the tropical forests of the Pegu Yomah and Marta- 
ban down to Tenasserim and the Andamans; also Chittagong. P1. Febr. 
Marc11 ; Fr. Apr. Nay. 

The wings are described as pubequal but all those that I saw were very 
unequal, and it is possible that A. Wallichii of Dyer is tlie same as A. 
Qrf i th i i .  At lcnst several specimens of A. stelligetus, Wall. Cat. belong to 
tlie latter. Wallicll's apccimens 1052-2 in HBC. from Silhet, in very unripe 
fruit only, have the wings unequal. The plants are dimorphopllyllous, 
having elongate Ieave~ 1 to 1+ and 2 ft. long and others hardly G in. long on 
differeat branches of the same stock flowering a t  the same time. .The 
panicles, too,vary from robust to slenderly-branched. 

Doubtji~l species. 

1. A. ATTENVATIJ~, Dyer in Hf. Ind. F1. I. 800. 
IIAB. Tenasserim and Andaman islands (Helf. 724.) 
The specimen in HBC. is in panicle less the flowers and fruits and hss 

tlie habit of A. Brtflthii; the fruits, however, ae described by Dyer, agree 
with those ascribed by me to A. e x t e w .  

Anisoptera, Korth. 
Conspectus of gpeciea. 

Subg. 1. S'ynaptea. Stamens only 16-18, tho connective terminated in an acute 
gland; style filiform; nub only to about 3 of their length adnate to the calyx-tube. 

Young slloots covered by a mealy or scurvy tomenturn, ... ... A. odmala. 
Snbg. 2. Anisoptera. Stcnnene numerous, the connective produced into a bristle, stsle 

thick and ovoid ; nab inferior or nearly so. 
Apparently quig glabrous, . . . ... ... ... . . . . . .A. glabra. 

1. A. ODORATA (Sunaptea odorata, Cfriff. Not. Dicot. 510. t. 685. A. 
f. 5 ; Hopeagrandfira, Wall. nom. nud. ; DC. Prod. XVI. 634 ; S y q t e a  
granrlt@wa, Kurz in Journ. As. Soc. Beng. XXXlY. 65 ; F'aticagrrrndijwa, 
Dycr in Hf. Ind. F1. I. 301). 

HAB. Tenasserim, from Noulmein southwards, not unfrequent. 
N. B. Patica faginea Dyer in Hf. I r~d.  F1. I. 301 from Mergui seems 

not to differ from the above as car ss the description goes. Hopea faginea 
o r ,  as i t  is marked in HBC, Shoreo Penangiana, Wall. Cat. 963, is Dom 
Penang and a true Anisoptera with quite inferior fruit. 
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2. A. QLABBA, Kllrz in Journ. Be. Soc. Beng. 1973. 61 ; Hf. Ind. P1. 
I. 301. 

HAB. Frequent in  the tropical forests of the eastern slopea of the Pcgu 
Yomail and Martaban, E. of Tounghoo. Fr. Apr. May. 

3. A. OBLONQA, Dyer in Hf. Ind. F1. I. 301. 
HAB. ~enasser im,~ i t fe r~ui  (Griff.). Unknown to me, said t o  differ from 

the preceding in the  unequally prominent nerves of the calyx-wings. 

Calyx-tube in fruit more or lecur globular, ovoid to tnrbinate, without any ribs 
or lo~qr$tudiual wings on ita helly. 
0 Calyx-tube in fruit towards the top produced into 6 eompreseed knob  

each situated between 2 lobes. 
Leaves glabmas or puberulous beneath ; stipulea pubernloas, ... D. tnbsmlattu. 

0 0 Calyx-tube in fruit perfectly terete. 
X Lepves glabrous and glossy. 

Stipules velvety; fruiting clllyx m m t h  and more or lese prninou s,... ... D. Iuvu. 
Stipulea glabmoa ; fruiting calyx sprinkled with minute stcllate hairs. .. D. Harseltii. 

X X Leaves beneath or on both mrfircea variously hairy. 
Leaves acaminate, beneath along with the petioles pubescent, ... D. turbinattu. 
A11 a o h r  parts grcjish pubencent, the leaves blunt, ... ... D. obhioliu.. 
Laves acuminnte, often large ; petioles, young branchlcta and atipulea strigose from sllort 

... tawny brush-like fascicled hsirs, ... ... ... D. piloau. 
*.* Calyx-tube in h i t  longitudinally marked by 6 r i b  or as many wings. 

t Wiga of finiting calyx-tube bmsd (about half as broed as the belly 
or broader). 

Calyx greyiah-tomentosa, when in h i t  qmringly stellate-puberaloas ; petioles long ; 
leaves greyish pubescent, ... ... ... ... .. D. alatus. 

... Calyx pruinous, quite glabmoa ; petioles only 2-2) in. long, ... D. @@thii. 
t t Wings of the fruitiug calyx-tube narrow or reduoed to ribs. 

0 Lesvw blunt. 
All softer parts greyish-villotia, ... ... ... ... D. ircamu. 

0 0 Leaves aenminate. 
Branchlets tomentorc, the belly of the calyx nan~wly  5-winged and wringly  hairy, 

D. coatatus. ... 
1. D. TwEacnLATuB, Roxb. F1. Ind. 11. 614 and Icon. ined. IX. t. 

82 ; DC. Prod. XVI. 614 ; Hf. Ind. F1. I. 207. 
HAB. Forming the principal constituent of the E n g  and hill E n g  

forests all over Ava, Prome, Pegu and Martaban down to Tenasserim ; &o 
Chittagong. F1. Apr. ; Fr. May. 

2. D. LIVIB, Ham. in Wern. Soc. Trans. VI. 299; DC. Prod. XVI. 
607. (D. trrbimtuu, Roxb. Cororn. PI. 111. 3. t. 219 and F1. Ind. 11. 612 ; 
D. pandljlorur, Oriff. Not. Dicot. 615.) 

HAB. Frequent all over Burma from Arracan, Pegu and MartJ111 
down 'to Tonasscrim. F1. Apr. ; Fr. May. 

13 
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.3. D. HASSELT~,  B1. F1. Jav. Dipt. 22. t. 6;  DC. P d .  XVI. 609. 
HAB. I n  the tropical forests of the Andaman Islands and Tenasserim. 
Differs from the preceding wlely in the glabrous stipules and not- 

pruinow calyx-belly. 
Maingry's Malayan plant No. 199 belongs bere. Dyer (in Trim. 

Journ. Bot. 1874. p. 102) incorrectly refers the upecies to D. trs'nervk. 
4. D. ~ E B I N A T U S ,  Qrertn. f. Fruct. 111. 51. t .  588 ; DC. Prod. XVI. 

-607 quoad diagn. Ham ; Dyer. in Trim Journ. Bot. 1874. t. 148. f. 13. 
HAB. Frequent in the tropical forests of the eastern slopes of the 

Pegu and Arracnn Pomrh and Martaban down to Tenasserirn; dso  
Chittagong. FL Apr. ; Fr. May. 

E'ruite resemble those of D. Hmueltii, leaves those of D. alatus. 
Gaxtner's figure is very characteristic, representing a not full-grown fruit. 

6. D. osrusrFoLros, Tey~m. in Miq. Ann M u .  Lugd. Bat. I. 21h ; 
DC. Prod. XVI. GO8 ; Hf. Id .  F1. I. 895. 

HAB. Common in the hill Eng forests of Martaban and in the Eng 
forests of the Prome District up to 1500 ft. elevation. F1. March, Apr.; 
E'r. Apr. May. 

6. D. PILoSUs, Roxb. F1. Ind. 11. 615; DC. Prod. XVI. 614; Hf. 
Ind. FL I. 296. 

HAB. I n  the damp hill and tropical forests of the Martaban hills, E 
of Tounghoo down to Tenaeserim, up to 3500 it. elevation ; also Chittagong, 
Mascal island (Roxb.). 

7. D. &ATUS, h x b .  F1. Ind. 11. 614; DC. Prod. XVI. 611. (D. 
incanus, Dyer in Hf. Ind. F1. I. 298, vix Roxb.). 

HAB. Frequent in the tropical foreste of Pegu and Martaban down to 
Tenasserim ; also in Arracan. F1. Apr. May ; Fr. May. 

8. D. C~BIPPITEII, Miq. in Ann. Mus. Lugd. Bat. I. 213; Hf. Ind. 
Fl. L 299. 

HAB. In  the tropical and moister upper mixed forests of the 
Andamans ; Tenssserim, Mergui (Cfriff.). Fr. May. 

9. D. I CAN US, Roxb. F1. I n d  11. 615 ; DC. Prod. XVI. 014. 
HAB. Chittagong. F1. Nov. Dec. ; Fr. Apr. 
A verydoubtful species which indeed comes very near to D alnhcr 

according to the description, although it is not likely that Hoxburgh sliould 
have named the same species twice over. 

10. D. COSTATUS, Oaertn. Fruct. 111. 50. t. 1Y7 ; Dc. Prod. XVI. 
610. (D. gonopterrur,Turcz. in Bull. Soc. Mosc. 1863. I. 576 ? ; Dc. Prod. 
XVI. 612 ?). 

HAB. Frequent in the hill Ei~g forests of the Martaban hills and in 
Upper T e n w r i m  ; up to  2000 ft. elevation. Pr. Apr. 

Dyer correctly remarks that D. coutatuu in Cfoertn. Fruct. is s lad 



representstion of D. a k b ;  but it i~ a f d t h h l  delineafion of what I 
formerly identified (and I still believe correctly) with D. gonoptm,  Turcz. 
I have not seen D,scober, Ham. which k described as clothed with fascicled. 
brown  hair^, 

Dwlbtful qecies. 

I: D. V E m 0 ,  Wall. Cat. 954; Hf. Ind, F1. 1. 2%. 
HAD. Tenasserim, Tavoy (Gtomez) . 
Not seen by me but Beems allied to, if not identical with, D. twEnutw, 

apparently differing by the calyx-lohs all short broadly deltoid (not 2 
elongate). 

a. D, BCABEB, Hm, in M e n  Wern, Soc. VI. 300 ; Hf. Ind. F1. I. 
297. 

H m .  Hills of eouthern Tippera (Ham). 
8. D. arrous~~~o~nrs ,  WA. Prod. I. 84. (A, costatace, Rorb. F1. Ind. 

11. 613). 
HAL Chittagong Hills. 

Pareehores, ICurs; , 
E. P. ~ L L A T ~ ,  K u n  in Journ. As. Soc. Beng. 1870, 6 6  (Slibtea 

stellota, Dyer in Hf. Ind. Fl. I. W). 
HAB. Ftequent in the tropical forests of Martaban ; rather rare along 

the eastern slopes of the  Pegu E o m h ,  up to  I600 elevation. F1. 
March ; Fi: Apr; May. 

The generic distincticms of Pbroerllwea do not consist in the develop- 
ment of the fruit-* but in. the aestivation of. the calyx.- and the entirely 
exposed. nut, 

Shoree, Roxb. 
~on%peduo of ope&. 

* Inflomwe tomentone or velvety-pubnt .  
W Leaves cl~a~taceoul. when-full-grown g l a b m  or ncculy so: 

Shorter calyx-lobea in fruit acuminate ; etameno c. 20-25. . . . ... 8: oilrcsn. 
Shorter calyx-lobes in fruit blunt I .  stamens sbent 50, ... ... 8; s b t a  

X X Leaves very c o r i m u s ,  appressed silvery beneath. 
Inoompletely known ; leaven apparently persistent. ... ." ...a Begmi. 

** I n f l o ~ n c ~  quite glabmua, 
Cdyx quite glabmas. . . . ... ... ... .. .B.JPoribunda. 

E. S. OBTUBA, Wall\ Cat. 966.; B1, Mue.. Lugd. Bat. II, 3% t. 8 ; Hf. 
Ind. F1. I .  306. 

H a a  Common in the Eng m ~ d  hill Eng forests a11 over I3itrnia from 
Ava, Rome  and Martaban down to Tenasscrim, up to 2000 ft. olevation. 
B1. Mach  ; Fr. Apr. Nay, 
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2. S. ROBU~TA, (fsertn. Fr. 111. 48 t. 186; Roxb. Coron~. PI. 111. t. 
"2 und F1. Ind. 11. 615 ; I3edd. Fl. Sylv. Madr. t. 4. ; Hf. Ind. F1. I. 306. 

HAB. Said to p o w  in Ava. 
3. 9. HELFEIU (Vatka HeIferi, Dyer in Hf. Ind. F1. I. 302). 
HAB. Tenasserim, Mergui ( Oriff. 716/1). 
Referred here on account of habit. 
There is another Shorca, in leaf only, very much resembling Durw Ox- 

Ieyanw from Tenasserim, Moulmein (Falc. 438), which differs from Sh. 
leprosula in having the upper side of the leavee not scabrous and generally 
in the ditferent clothing and nervation. 

4. Sn.  FLOBIBUNDA, Kurz in Journ. As. Soc. Beng. 1873. 60; Hf. 
Ind. F1. I. 304. 

HAB. T e d ,  Tavoy. F1. Decb. 

Pentaome, DO. 
1. P. S r m m e ~ s ,  Kun in Journ. As. Soc. Beng. 1870, 66. (Shorsa 

Siamcnsia, Miq. Ann. Mus. Lugd. Bat. I. 214 ; Hf. Ind. PI. I. 3%). 
HAB. Very frequent in the Eng and dry forests more especially in 

AVR atid the Prome ditrict, leas frequent from Pegu and Martaban down 
to Tenasserim. F1. March ; Fr. Apr. Yay. 

Tile Siamese specimens have the young leaves beneath white-tomentosg 
but dXer in no other respect. 

Hopes, Roxb. 
Compectcur of qaciea. 

Connective terminntcd by a short point. 
Calyx greyinh tomentoeo i leaves bluntish a c & ~  ... . . . E. o d w d a  
Leaves oblong, blunt, ... . . . . . . ... . . . H. .wphula 

Connective terminated by a bristle longer th.n the mthcr-oelk 
CJF greyish tomentcee 8 flowers somewhat larger, I.. ... H. g f d i b s i ~ ~ ~ .  
Calyx almost glnbroun ; flowers very wsll. ... ... . . . H. Gnsthii. 

1. H. ODORATA, Roxb. Corom. P1. 111. t. 210 and F1. Ind. 11.609, 
Hf. Ind. F1. I. 308. (H. aaeta, WalL ap. DC. Prod. XVI. 633). 

HAB. Common in the tropical forests all over Burrna from Chittrrgong 
and Martaban down to Tenasserim. F1. March, Apr. ; Fr. May, June. 

NB. Hopea eglandulosa, Roxb. is a Qclmtemon and differs from the 
R b o v ~  by the white barlc as indicated by Roxburgh himself. 

2. H.  CAPH HULA, Roxb. F1. Ind. 11. till; DC. Prod. XVI. 635. 
(Vatica  caph hula, Dyer in Hf. Ind. Fl. I. 301). 

HAD. Cliittrrgong, on ~ s s c d  Island (ltoxb.). F1. Jan. 
3. H. aBATIBBIXA, Wall. Cat. 96C); Kurz in Jourti. As. Soc. Beng. 

1873. GI. (H. oblongifo2iaJ Dyer in Hf. Iiid. F1. I. 309? ; Shorn 
grd&einta, Dyer 1. c. 3%'). 



1874.1 of the Burmeso Flora. 101 

HAB. Tenasserim (Griff. 714/1). 
4. H. ~EIFFITHII, K u n  in Journ. As. Soc. Beng., 1873,60 ; Hf. Ind. 

F1. I. 310. 
HAB. Tenasserirn, Mergui (Griff.). 717/1). 

Vat iaa ,  L. 
1. V. ~ ~ F O L I A ,  B1. MUS. Lugd. Rat. 11. 31 ; DC. Prod. XVI.  

618; Hf. Ind. F1. I 302. (Pa t e r i a  lanceefobia, Roxb. F1. Ind. 11. 601). 
HAB. Cliittagong (Roxb.) ; Burma (Cfriff.). Fl. May ; Fr. Jul.  Aug. 

Doubf jW epecka. 

1. V. T R T Q ~ A ,  Grif?'. Not. Dicot. 514. 
RAE. Tenasserim, Mergui, on the summit of the hillock Pator, a t  

600-800 ft. elevation (Griff.). 
Gr i f i th ' s  description is a very complete and good one, but still I cannot 

guess the plant. The ovary-like style would indicate Aaieoptera, but  the 
ovary itself is stated to be superior and free. 

Cbnqectuu of genera. 

A. Cave& whyled in a single row, not united into a caporrle. 
Trib. I. MALP-ELE. Stumi~llrl column W n g  the 6lamenta a t  tho summit. 

brunches as many ae cells to the ovary. Mature carpols sepamtiug more or less 
from the axis. 

Ovnles solitary, ascending. 
X Stigmaa linear. 

1. ALTEBA. Bracteolea 6-9, united a t  base; hi t -axis  not longer than tho 

ucrpela. 
a. MALTA. Bracteoles 3, distinct. Carpels not beaked. 

X X Stigmas capitate or clavate. 
8. MAL~ASTBUY. Bracteoles 1 to 3, distinc- none. Carpels usually Wed. 

O d e s  suspended, solitary. 
4, AXODA. Bracttales none. Cnrpels broadly stellato, not beaked. 
6. SIDA. Carpelg converging with their points or beaked. Bmholes none, or 

 erg rarely 1 or 2 and bristle-like. . * Ovules 2 or more, ascending or pendulous or both. 
6. BBETILON. Bractwleu none. C~rpels 6-20, without spurions partitions. 

Td. 11. UBEXEE.  Staminal column truncate or 6-toothed st npen k r i u g  ill0 
anthers or filaments on tho outside. Stylsbmnchea twice aa marly as ovary-cells. 
Carpels 1-seeded. 
7. LPEXA. Uracteo1en 6, connab nt b w .  carpeh o p p i t e  the petals, muricate 

or glochidiate. 
8. PATOFIA. Bractcolcs 6 or more, usually f ~ e ,  herbcooas or bristle-likc. Carpeh 

nl>lmitc the sepdq variously nY'lUcd Or 8moOtll. 
U. pmit ~ ( ~ p l e ,  deliiscent w rarely i r d e h i s d .  
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Trib. III. HIBISCEB. Stamiual eolnmn truncate or 5-toothed a t  wruluit, bearing 
the anthers or filaments outide or a h  on the summit itgelf. Gtyle-branches or h g -  
man as Inany as ovary-cells. 

0 Style branched at  the &t, the braaches spreading or radiating. 
8eeds usually reniform. 

9. KYDIA. Bracteoles 4-6, enlarging in fruit. Capsule 2- or 3-valved. 
10. DEC~~CHI~TIA. Braeteola 10. Ovary, 10-celled, with a solitary o d e  in each 

cell. 
11. HIBISUU~. Bracteoles 6 or mow, free or connate, rarely tooth-like or wanting. 

Ovnry 6-celled, with 2 or more ovules in each cell. 
0 0 3tigmn.g clavate, undivided or very shortly and erect-branched. Seeds 

obovoid or angled. 
12. THB~PWU. Bracteolea 3 to 6, d y  small. 
13. GO~SYPIUY. Bracteoles 8. lm, large, cordah 

M. IV. BOMBACEZ. Staminal column divided at  summit, or r m l y  to the haw, 
into numerous fllamenta or 6 to 8 stamiual bundles, very entire nearly to 
the summit. Anthers free or variously cohering. Stigmss free w couuata. 

Leaves digitate. Bracteoles distinct or none. 
14 Bonraax. Calyx truncate or irregularly % to 6-lohed. Capeale S-valved, 

copiously woolly within. Ultimate tUnments with a single anther. 
15. EBIODE~BOB. Calyx and capwle as in preceding. F i e n t a  with 2 or 8 

anthers. 
Leaven simple, penninemed, beneath more or lese lepidote. h i t u  
muricate. 

16. DUEIO. Cnlyx bell-shaped Petah 6. B r a n c b  of the stamina1 b n n d h  
G n g  sevenrl liuear nuthers with sinuous anthercelb. 

Althma, L. 
1. A. EOSEA, Cav. Dies. t. 29. f. 3 ; Roxb. Fl. lnd. 111. 180 ; DC. 

Prod. I. 437 ; Bot. Mag. t. 81Y9. (A. Coromandeliana, Cav. 1. c. 293 ; 
WA. Prod. I. 45 ; A. flexuosa, Sima Bot. Mag. t. 892 ; A. Sineusis, Cav. 1. 
c . t . 29 . f . 3 . ;  DC.1.c.). 

HAB. I n  gardens both of natives and of Europeans, more es- 
pecially in the drier districts, as Prome, also Ava, Khakyeu hilla, P o n w  
(J. Andersonj. 3'1. March. 

Mslre, L. 
1. M. VEBTICILLATA, L. sp. pl. 970; Hf. Ind. F1. I. 320; Engl. 

Bot. t. 2963 ; Hook. Journ. 1847. t. 7. (N. NeilgherrensL, Wight lc. 
t. 050). 

HAB. Ave, Khakyen hills, P o n w  (J. Anderson). Fr. May. 

Malvaetnun. A. Gray. 
+I. M. TBICUSPIDATUM, A. Gray Bot. Amer. Exp. I. 148 ; Hf. Ind. 

F1. I. 321. (M. ruderale, Miq. F1. 111d. Bat. Ipl 138). 
HAB. In  rubbishy places new Chittagow ; also one specimen seen in 

liangoon. FI. R. S. 
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. Leavea From lancoolste to oblong or obovate-oblong, on short 2 to 4 lin. long 
petiolea 

Carpols uwally 6, leaves more or less green on both rides ; peduncloe short, not or a t  the 
... very base jointed, ... ... ... . . 3. ratpinifolio. 

Carpela usually 10, wldom fewer, lenvea minutely grey31 tomentose beneath ; peduncles 
.. asnallp elongate, jointed a t  about their middle.. ... .. .S. rhombifolia. 

Leavea cordate or nearly 80, on G to 15 lin. long, d y  dender petioles. 
0 Carpels terminating in 2 long awna. 

Erect, glabrow or nearly 80, ... ... ... ... 8. cmylifolia. 
... Erect, densely tomenbe, ... ... ... .. .S. cwdifolia. 

0 0 Carpela blunt or shortly %lobed, 
Erect; hairs glandular or viscid; flowera solitary or eeversl, on short and rather thick 

glandular peduncles, .. ... ... ... .. .8.ghtinoaa. 
Spreading or almost erect, weak; hairs &reading, not glandular; flowers solitary, on 

l o ~ ~ o m  jointed simply hairy peduncles, ... ... ... 8. h m i l b .  

1. S. CAEP~IFOLIA, L. sp. pl. 963 ; Hf. Ind. F1. I. 323. (ti. m t a ,  
Bum. F1. Ind. 147 ; Roxb. F1. Ind. 111. 1 7 1  ; Wight Ic. t. 9.5; 8. 
Zanceolata, Roxb. 1. c. 175). 

HAB. Very frequent, especially in rubbishy places, in cultivated grassy 
lands, shrubberies, etc., all over Burmah ; Andamans, introduced only. F1. 
R. and C. s, 

2. S.BHOXB~OLIA, L. sp. pl. 961; Roxb. F1. Ind. 111. 176; Hf. 
Ind. F1. I. 323. 

Var. a. LINNUXA, Griseb. F1. West. Ind. 74. 
Var. p. CAKARIEN~I~, Griseb. 1. c. 74. (8. rhmboidea, Roxb. F1. Ind. 

111. 176 ; 5. rhbiJolia vtrr. 3 rhomboidea, Mast. in Hf. F1. Ind. I. 321 pp.) 
Var. y. RETU8A, Griseb. 1. c. ; Mast. 1. c. (8. retwa L. sp. pl. 901 ; 

Roxb. F1. Ind. 111. 175). 
Var. 6. a c a a  ; erect, branched ; leaves oblong-lancedata, acurninate, 

toothed ; carpels 6--7, stellate pubescent, with 4 long awns. 
Var. E. ALNIFOLIA (S. alnijolia, Roxb. F1. Ind. 111. 174; WA. Prod. 

I. 58, an etiam L ? ; 8. Chinenaw, Roxb. 1. c. ; 8. microphylla, Boxb. 1. c. 
170 ? ; 8. Philippica, DC. Prod I. 462). 

HAB. Very frequent in leaf-shedding forests and in cultivated lands all 
over Burma; var. 6. Twoerhn. F1. Fr. C. and R. S. 

8. S. CORYLIFOLIA, Wall. Cat. 1865 ; Hf. Ind. F1. I. 324. 
HAB. Ava, Segain (Wall.). 
4. S. CORDIPOLIA, L. sp. pl. 061; Roxb. F1. Ind. 111. 177; Hf. 

Ind. F1. I. 324 ; (8. decagyna, Schum. and Thon. Dansk. Vidensk. Selsk. 
Afh. IV. 12 ; Walp. Rep. I. 316). 
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HAB. Not unfrequent on snndy  oil chiefly, as well in the leaf-shedding 
forests as in shrubberies of the lower lands of Pegu and Arracan. F1. Fr. 
Oct. Decb. 

5. S. QLUT~-086, Roxb. F1. 111. 172. (S. Xywrenrie, Wh. Prod. I. 
59 ; Hf. Ind. F1. I. 322). 

Has.  Frequent in the mixed and open forests all over Pegu and 
Martaban ; also Te~imserim and A v a , ' ~ h a k ~ e n  hills. F1. Fr. Febr., May. 

6. S. H U M ~ I S ,  Willd. sp. pl. 111. 744 ; Roxb. F1. Ind. Fl. I. 822. 
HAB. Frequent all over Pegu, more especially in the Prome District, 

in leaf-shedding forests and rubbishy places ; also Ava. F1. Fr. Oct. March. 

Albutilon, Qaertn. 
Conspectus of species. 

Carpels mom than 10, usnnllg about 20. 
Tomentum close and dense, without spreading hairs; c a m e  truncate, the mpl-poinb 

... ... very short, ... ... .. A. Indirum. 
Tomentum dense, intermixed with long spreading h e  ; capanlo at tho top contmcted 

... and angular, the carpels not pointcd, ... ... A. gfa~wlenr. 
Carpek fewer than 10, d l y  6 a ?. 

Tomentnm combthg of short glandular hah, intermbed with long simple snd spreading 
... ... ones,... ... . a .  . . A. polymzdoum. 

1. A. I H D I C ~ ,  Cf. Don. Gen. Syst. I. 604 ; Wight Ic. t. 12; Hf. 
Ind. F1. 325. non Miq. F1. Ind. Bat. ( S A  Indico L. ep. pl. 964 ; Roxb. F1. 
Ind. 111. 179 ; Sida populifolia, Koxb. F1. Tnd. 111. 179 ; Sido Asiatiea, 
L. sp. pl. 964 ; Roxb. F1. lnd. 111. 179 ; Hf. Ind. FL I. 526). 

HAB. Frequent along road sides, around villages, along the banke of 
rivers, etc., all over Prome and Pegu ; also Ava. Fr. Decb. Jan. 

2, A. GBAVEOLGNS, WA. Prod. I. 66; Hook. Comp. Bot. Mag. I. t. 
2 ; Hf. Ind. Fl. I. 327. (Sida gravwlene, Roxb. FL Ind. 11. 179; Bot. 
Mag. t. 4134). 

H a .  I n  uncultivated places, amongst shrubbery etc., especially around 
villages in Pegu. F1. CS. ; Fr. H. S. 

3. A. ~ L Y D D B U M ,  Schlecht. in Link En. Hort. Berol. 11. 264 ; Hf. 
Ind. F1. I. 325. (Sidapolyandra, Roxb. F1. Ind. 111. 173 ; W a  Persiea, 
Burm. F1. Ind. t. 47. f. 1 ; Cav. Diss. I. t. 4. f. 1). 

H u .  Pegu (Brandis). 
The Burmese plant differs chiefly in the more glandular pubescence and 

in having the carpels constalltly by 7, not by 5. 

Doubtful ~pecies. 

1. Smz, sp. Oriff. Not. Dicot. 5'23. 
H a .  Tenasserim, Moulmein, in jungles and along roade. 
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Urena, L. 
Conspectus of apecies. 

Cnpsulee longer than the sepals, glochidiate and bristly toinentose, 
... U. lobata. 

Carpels included in the calyx, smooth or net-veined. 
0 Petals lb to nearly 2 in. long, fornliug a I a l p  f~~unel-shaped corolla. 

Lenvee allnost rotundate, very scabrous on both surfwes; flowers forming dense leafy 
terminal heads, ... ... ... ... ... 0. rig&. 

Leaves underneath softly tomentose, scabrous above, the lower ones usually lobed ; 
flowers in loose spreading terminal racemes, ... ... ... U. speeiosa. 

0 0 Petals about 4 lii. long, forming a rotate corolla ; involucre longer 
than the calyx. 

Flowem sesnileor nearly so in the axil8 of the leaves, or along d a r y  short leafy 
brauchlete, ... ... ... ... ... ... U. repa nda. 

1. U. LosaTa, L. sp. pl. 974 ; Roxb. F1. Tnd. 111. 182 ; Bot. Mag. t. 
3043 ; Griff. Not. Dicot. 522 ; Hf. Ind. F1. I. 329. ( 77. reticulata, Cev. 
Diss. VI. 335 t. 183. f. 1. ; 0. viminea, Cav. 1. c. t. 184. f. 1 ; 27. micro- 
carpa, DC. Prod. I: 411 ; 27. ribesio, Sm. in Rees. Cjcl. 37. No. 5 ; DC. 
1. c. ; U. Stcartzii, DC. 1. c. ; U. acahriuscula, DC. 1. c.). 

Yar. B. smuaTa (77. sinzlata, L. sp. pl. 974; Roxb. F1. Ind. 111. 182 ; 
Hf. Ind. F1. I. 329). 

Var. y. L A N O ~ A ,  leaves larger, usually with sl~orter lobes and less 
scabrous, sometimes almost softly tomentose; involucre and calyx ratlior 
flaccid, deilsely tomentose. 

IIAB. All three forms common, eapecially in uncultivated places, in 
shrubberies, toungyas, etc., but also in letif-shedding forests all over Burma 
from Chittagong and Ava down to Tenasserim up to 3000 ft. elevation ; Var. - 
a. rarer than p. a ~ i d  y. F1. Fr. w . 

2. U. nroIDa, Wall. Cat. 1929; Hf. Ind. F1. I. 330. 
H a .  h'ot uncommon in the open, especially the low, forests of Prgu 

and Martaban ; also Tenasserim, chiefly on stiff clay and laterite. F1. Oct. 
to  Jan. 

8. U. ~PECIOSA, Wall. P1. As. rar. I. t. 26. 
HAIL Not unfroquent in the low and mixed forests all ovcr Pegu ; 

also Ava. F1. Fr. C. S. 

Pavonia, Cav. 
Conspectus of spccies. 

Srrt. 1. Lebretonio. Bractooles 6-6. Carpels indchbccut. 
Flowers yellow ; carpels muricnte, ... ... ... ... P. glecAotnifoZia. 
k t .  Z. Eupavonia. Bracteoles 10 or more. Carpels dcllisccnt. 
Plowcra pink; carpels unarmed, the margins sligl~tly but sharply produced, P. zey lu~~ira .  

1. P. amcuomFoLra, A. Rich. F1. Abyss. I. 5h.; Hf. Ind. FI. I. 
330. (Lebrctoiiiaprocumlene, Wall. Cat. 1883 ; Wiglit Ic. t. 4). 

14 
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HAB. Ava. Segain. (Wall.). 
2. P. ZEYLANICA, Willd. sp. pl. 111. 838 ; Roxb. F1. Ind. 111. 214 ; 

Hf. Ind. FL I. 331. 
HAB. Banks of the Irrawaddi in Ava, apparently not unfrequent.- 

F1. Fr. Sept.-Jan. 
All the Burmese specimens seen by me ( iclui ing P. m e a ,  Wall. Cat. 

1887, with hairy carpels) belong to the  above epecies, none t o  P. odorata, 
Willd., for which Masters gives Birma as a habitat. 

Kydie, lbxb. 
1. K. OALYCIXA, Roxb. Corom. P1. 111. t. 215 and F1. Ind.  111. 

1 8 8  ; Wight  Ic. t. 879-8S0: Bedd. F1. Sylv. t. 3. ; Hf. Ind. F1. I. 348. 
(K. fratma, R o x b  Corom. PI. 111. t. 516 and Fl. Ind. 111. 189). 

HAB. Not  uncommon in the mixed and open forests of Pegu and 
Prome ; a h 0  Ava. F1. Jan.  ; Fr.  H.  S. 

There really may be two different species in India, the  onewith smaller 
amooth seeds, the other with larger furrowed seeds. The indumcnt of the 
Burmese plants is much more floccose, the involucre-leaflets broader ; seeds, 
unripe, appear smooth and smaller. 

Deossohiatia, WA. 
Conepectrcs of upecies. 

Leaves beneath shortly but densely whitish tomentose; involum much shorter than 
the calyx, pubernlous ; pet& about + in. long, . . . ... D. parr~yora 

All parta thickly tomentose ; involucre nearly as long as the calyx, densely to~ucutose ; 
petals nearly 2 in. long, ... ... ... . . . D. craasiwcula 

D. PAEVIFLOBA, Kurz  in Journ. As. Soc. Beng. 1870. 66. 
HAB. Found in the adjoining Siamese province of Kanburi, most pro- 

bably occurring also in  Tenasserim. F1. Fr. Apr. May. 
1. D. c ~ . ~ s s ~ o s c u ~ ~ ,  K u n  in Journ. As. Soc. Beng. 1873. 227. 
HAB. Prome District (Col. Ejrre). 
Masters describes but  does not name another largeflowered (flowers 

pink, 4 in. in diameter) species from Rangoon. 

A. Lea* of involume free, nometimer adrats to the caIyx k t  not connate with OM 

aothar, or a l toge tb  wanting. 
Bdg. 1. 80kzndra. Involucre wanting. Herb8 with small flowere. 
Flowers white, on long  lender pedicel% nsually forming terminal raccmes, . . . E. Sola&a. 
Subg. 2. Hibiscus. Calyx regular, not spatl~accous, 6-cleft, more or less perahtent, 

surrounded by n more or lcw persistent involucre, the leadeta of which are either quite 
free or sometimes aduata to the calyx. 

Capsule rounded, obtuse or truncate. 
0 Capsules truncate, winged. 
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Velvety-pnbescent) calyx and involucre tomentose; flowers largo, yellow with a dark- 
purple eye, . . .., ... ... ... ... H. ait~ol iua.  

0 0 Capsules ronnded or obtuse, not winged. - 
Capsules glabrone ; bmra white. hardly an in. in d i e t e r ,  tho petals refiexed ; scabmos 

herb, ... ... . . ... ... H. mbanthlu.  
Capsules hirsute ; all parts, aLqo calyx and involncre densely scnrvy tamenhe ; involucre- 

leaflets 10 ; flowers large, whit. then rosc-coloured ; a large shrub, ... H. mcltobilia. 
hs prceedimg, bat all parts softly tomentose ; involucre and ealyr densely pubescent; involu- 

cre-leaflots in Bnrm. spec. 7, linear (in Malayan 6, ovate-lanceolate), ... H. aenlratw. 
Capsules acuminate or acute, not winged. 

X Calyeine lobes 1-3-nerved, without thickened margins. 
t .Leaves densely and softly tomentose. 

All p a r t .  also calyx m d  involncre densely tomentose ; pedieels shorter than the pednn- 
elm ; sceda pubescent, ... ... ... ... H. pandwafomir. 

t t Leavea glabrone or roughish puberuloue. 
A Annual herbs. Flowers yellow with dark-purple eye. 

Seed3 tnbemled; laves glabrous; stem and petioles prickly, ... ... H. p m .  
Be& smooth; all parts and more especially the calyx and involucre very tnbercled- 

... hiipid, ... ... ... ... ... H. diveruifoliua. 
beds smooth ; young parts densely and shortly hispid ; involncre-leaflets puborulous or 

... ... ... almost glabrous, ... H. licnarifoliw. 
A A Shrubs. Flowers from purple to rose -co lod  and white. 

Leaves glabrous, longer than the petioles. 
Pedieels shorter than the petioles, ... ... ... ... H. Syriocus. 

.. Pedieels elongate, longer than the petioles, ... ... .H. Roua 8imi-v. 
X X Calycino lobes with a prominent midrib and (especially when in 

fruit) with thickened usually induruted borders. 
0 Involucre-leaflets b e a r i i  on the back an oblong or linear ap- 

pendage. 
@, Appendage of involucre-lenfleta leafy, oblong; flowers 

pale sulphur with crimson eye. 
Flowers about 2 in. in diameter, shortly peduncled; stipulea lanoeolate ; stems atiff-hairy 

... ... ... and usually prickly, ... ... H. f w c a t w .  
Flowers about an in. in diameter, on long slender peduncles ; stipules large, leafy, semi- 

... ... lunar ; stoma prickly, ... H. &rrattaRsis. 
A Appendage of involucre-leafleb linear, rarely wanting. 

Flowers white or pale-sulphur with a purple eye, or purple, the calyx-lobes without a gland ... ... ... ... on the midrib, ... H. radiutua. 
0 0 Involucr~leaflets entire, without any appendage. 

Calyr dry, horny in fruit, the lobes prickly ciliate, with a large gland on the midrib; 
... .. ... ... sceda glabrous,. ... H. cannabinw. 

Beshy, red, the lobes without prickles, usually a little hairy but aoon glabrescent ; 
... ... seeds shortly hupid, ... ... ... H. Sabdonfi. 

80ag. 3. Abelmorchw. Calyx spathaceone, 5- rarely 3-toothed, deciduous, surronnded by 
5. to 20-leaved free often very d e c i d n o ~  involucre. Seeds glabrous. 

X Involucre-leaflets short and small, deciduous a l d y  before opening of 
the flowers. 

... ... ... Flowers rather small, uniform white. ... H. J l ~ u l ~ .  
x X Involucru-ldets narrow linesr, often numerous and loi~g; liowcrs 
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large, yellow with purple eye. 
0 Capsules short. Fi-augled 

t I~~volucre-leaflets a b u t  10-12. 
All parts minutely scabmw ; pcdonclca about twice aa long as the capsule, slender ; 

flowers about If in. in dmtnctcr, . . ... .. . H .  aagittifolitco. 
All parts spredingly setosq; peduncles as long or shorter than the capsule, strong ; flow- 

ers 2 to 3 in. in dimmeter, .. ... ... ... H. Abelmoachw. 
t t Involocre-lenflrta 15 to 20. 

Stems himute ; leaves lobed, tomcntose and sprinkled mrith stiff hairs; involucre-leaflets 
rnther persistent. ... ... ... ... ,. H. cancellutw. 

0 0 Capsulo elongnte-conical, 7-augular. 
Involucre-leaflets 10; all parts slightly hairy, ... ... ... H. euculentus. 

X X X Inrolucre-leaflets brwil and leafy, usually large, 4 to 6; flowm 
yellow with purple eye. S t e w  setoire. 
0 Involucre-leaflets 4. 

Leaves nlmoet glabrous; involucre-leafleta glabrous, along the borders shortly tomentose, 
, H. ManiJwt. 

Leaves beneath sprinkled with %forked abort hairs ; involucr~leafIets apprcased p u b  
cent aud setose-ciliate, ... ... ... ... H. hostilio. 

0 0 Involucre-lenflcts 6. 
Leaves himote ; involucre-leaflet8 ~prinklcci with long stiff hairs, ... H. pngnra. 
B. h a .  of tk involucre uuited up to tlre middle w at least at the base, aometimea form- 

ing a cup-shaped involucre. 
Subg. 4 Paritlum. Trees, shrub or woody climbers. 

Trecs or erect s h ~ b s .  Sa& glabrous. Flowers largc, ycllow with pur- 
ple eje. 

... Leaves deeply 3-lobed, .,. ... ... ... H .  h t a l ~ u .  
Lenvca not divided, eutim or crennlate, ... ... ... .. H. tiliaceyb. 

Seeds woolly or pubescent. 
t Woody climbers. 

A11 parts velvety tomentose, leaves glabrescent above; involucre-ledlets 47, velvety, 
.. H. sca&. 

t t Trees. 
AU ports tawny netow; leavcs entire, tawuy tomentoire j involucreleaflets los hirsute. 

... H. macrqhyllur. 

1. H. SOLANDRA, L'Her. Stirp. I. 103. t. 49 ; Roxb. P1. Ind. 111. 
197 ; Hf. Ind. Fl. I. 336. 

HAB. Ava, Taong dong and Segain (Wall.) 
2. H. VITIFOLIUS, L. Mant. 569 ; ltoxl. F1. Ind. 111. 200; Hf. Ind. 

F1. I. 338. (H. truncatw, Itoxb. FI. Ind. 111. 200). 
W. Not uncommon along borders of tields, in shrubberies, rubbishy 

pluces round villages, etc., also in the dry forests, all over Burma from Chit- 
tagong and Ava down to Pegu. F1. R. and C. S.; Fr. H. S. 

3. H. MICRANTHUS, L. f. Suppl. 308 ; Hf. lud. FL I. 335. (x. 
rigidm, L. f. Suppl. 310; R o x ~ .  FL Ind. 111. 195.) 

w. Ava, Pagha myo (Wall.). 



'4. H. MUTAB~LIS, L. sp. pl. 977 ; Roxb. F1. Ind. 111. 201 : Bot. 
Reg. t. 559 ; Hf. Ind. F1. I. 344. 

HAD. Only cultivated in gardens. 
5. H. VESTSTUS, B1. Bydr. 71 ; Miq. F1. Ind. Bot. I/2. 155. 
Var. p. BE AND IS^, involucre-leaflets constantly 7, narrow linear. 
Harr. Upper Tenasserim, Doyoo K ~ e c  Pass (Brandis). FI. Fr. March. 
6. H. PANDUBIFoBMIS, BlWlll. PI. Ind. 151. t. 47. f. 2 ; Hf. Iud. F1. 

338. (H. tubulostur, Cav. Diss. 111. 161. t. 68. f. 2 ; Roxb. F1. Ind. 111. 
106). 

HAD. Ava (Wall.) ; Prome, Meday (R. Scott). Fr. Apr. 
7. H. PROCEBUB, Wall. Cat. 269'2 ; Hf. Ind. El. I. 339. 
HAB. Ava (Wall.). 
8. H. DIVER~IFOLIUS, Jncq. Ic. rar. t. 551 ; Roxb. F1. Ind. 111.208 ; 

Bot. Reg. t. 351 ; Hf. Ind. F1. I. 339. 
HAB. Ava (Wall.). 
9. H LCNAEIFOLIUS, Willd. sp. pl. 111. 811 ; Wight Ic. t. 6 ; Hf. 

Ind. F1. I. 333. (H. pruriens, Roxb. F1. Ind. 111. 196 ; H. racernoma, 
Ldl. Bot. Reg. t. 917). 

HAD. Ava, Segain and towards the Taoilg dong (Wall.). 
*lo. H. Synr~cus, L. sp. pl. 978; Roxb. F1. 'Ind. 111. 105 ; Bot. 

Mag t. 83 ; Hf. Ind. F1. I. 3444. ( H. StorclEa'i, Seem. Flor. Vit. 17. t. 4.) 
HAB. Occasionally cultivated by the Karens of Martaban. 
'11. H. ROSA S ~ 8 1 8 ,  L. ep. pl. 977 ; R o x ~ .  F1. lad. 111, 194 ; 

Bot. Mag. t. 158 ; Bot. Reg. t. 1826 ; Hf. Ind. F1. 1. 344. 
HAB. Much cultivated in native gardens and villages and occasional- 

ly seen in neglected lands round villages. F1. 00. 

12. H. ~ R C A T U S ,  Roxb. F1. Ind. 111.204 ; Hf. I. 345. (x. 
leattur, Roxb. 1. c. 206 teste Masters). 

HAB. Ava, Irramadi (Wall.) ; Arracan, frequent on the lower hills of 
Koladyne District. F1. Octob. 

13. a. S ~ R A T T E N ~ I B ,  L. sp pl. 979 ; Roxb. F1. Ind. 111.203 ; Bat. 
Mag. t. 1356; Wight Ic. t. 197; Hf. Ind. F1.1. 334. (H. heterophyltw, 
GrifF. Not. Dicot. 620.) 

H a .  Frequent all over Burma and adjacent provinces, in the Icaf- 
shedding forests, especially the low ones ; also in savannahs and deserted 
tounggyas, etc. F1. Fr. C. S. 

H. aculeatur, Roxb. differs chiefly by the much smaller stipules which, 
however, pass into those of H. Swattensis. 

el$. H. RADIATU~, Cav. Diss. 111. 150. t. 54. f. 2 ; Bot. Mag. t. 
1911 ; Roxb. F1. Ind. 111.209; Hf. Ind. F1. I. 885. (a. q~.  Furcaria, 
G r X  Not. Dicot. 621). 
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Var. a. corolla white or pale-sulphur with a purple eye. 
Var. 8. LINDLEYI (H. Lindteyi, Wall. P1. As. rar. I. t. 4 ;  Bot. Reg. 

t. 1395 ; H. radiutus, Bot. Mag. t. 5098 ?) 
H m .  Much cultivated all over Burma from Chittagong and Avs 

down to  Tenasserim, and often like wild in deserted toungyas. F1. Fr. 
C. S. 

'15. H. C A ~ A B I X U ~ ,  L. sp. pl. 079 ; Roxb. Corom. P1. 11. t. 190 and 
F1. Ind. 111. 208 ; Hf. Ind. F1. I. 330. 

HAB. Cultivated in toungym of Pegu and Martaban, and often as 
wild in deserted ones. 

16. H. SABDARIFTA, L. sp. pl. 978 ; Hf. Ind. Fl. I. 340. 
HAB. Much cultivated all over Burma from Chittagong and Ava d o m  

to Pegu, sometimes as wild in deserted toungyas. F1. Fr. C. S. 
'17. H. FICULNEUS, L. Rp. pl. 978 ; Hf. Ind. F1. I. 340. (E.prostra- 

tw, Roxb. FI. Ind. 111. 208 ; Abelmoschua Jiculnerce, WA. Prod. I. 53 ; 
Wight Ic. t. 154 ; H. strictus, b x b .  1. c. 200). 

a 

Hm. Rarely cultivated in native gardens of Pegu. 
18. H. SA~ITTIFOLIUS, Kurz in Journ. As. Soc. Beng., 1871, 46. 

(H. Abelmoschw, var. a. multiformk, Mast. in Hf. Ind. F1. I. 342 ; H. 
hastatus, Cav. Diss. 111. 14.9. t. GO f. 1 ? non Linn. f.). 

HAB. Ava, Meaong (Wall.) ; Pegu (Brandis). F1. Sept. 
19. H. ABELMOSCHUS, L. sp. pl. 9SO ; Roxb. F1. Ind. 111. 202 ; 

Griff. Not. Dicot. 541 ? ; Hf. Ind. F1. I. 342. (Abelmoschuu moscLtw, 
Mocnch ; Wight Ic. t. 399 ; Abelmoschuspseudo-Abelmoschw, Walp. Rep. 
I. 308). 

Ha. Not unfrequent in the mixed, especially the upper-mixed, fore& 
of Amacan and Pegu ; also Tenasserim, Noulmcin ; Ava, Segnh. F1. Fr. 
Nov.-Jan. 

20. H. CANCELLATU~, L. f. Suppl. 311 ; Roxb. F1. Ind. 111. 301 ; 
Hf. Ind. F1. I. 342. (Abelmoschuu winitus, Wall. PI. As. rar. I. 39. t. M). 

Ha. Not unfrequent in the dry forests of Prome and Ava ; also in 
the low forests of the Imawadi zone, Pegu. Fr. January. 

Only the form figured by Wallich occurs in Burma, the other with 
overlapping leaf-bases, more obtuse lobes, and dserent  tomenturn seems to 
be restricted to Hindustan. 

'21. H. ESCULE~TUS, L. sp. pl. 980 ; Cav. Dies. 111. t. 61. f. 2 ; Hf. 
Ind. F1. I. 313. ( H i b i ~ c ~  bdyifoliu, Wild. sp. pl. 111. 827 ; Roxb. F1. 
Ind. 111. 210). 

H m .  Cultivated in Burma (accord. Revd. F. Mason). 
*22. H. MANIHOT, L. 6p. pl. 980 ; Bob. Mag. f. 1702 and t. 3162 ; 

Hf. Iud. F1. I. 341. (H. pentccphyllw, Roxb. F1. Ind. 111. 212 ; Abel- 
m c h w  bFbnihot, Walp. llep. I. 311). 
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HAB. Rarely cultivated by natives in Pegu. 
23. H. HOBTILIB, Wall. ap. Mast. in Hf. Ind. F1. I. 342. 
HAB. Not uncommon in  the upper mixed forests of the Pegu Yomah ; 

also Ava (Wall.) F1. Fr. C S. 
24. H. PUNGENS, Roxb. F1. Ind. 111.213 ; Hf. Ind. F1. I. 341. 
H a .  Upper mixed forests of the northern parts of the Pegu Yomah 

a t  about I200 to 2000 ft. elevation. Fr. C. S. 
*25. H. HAETATUB, L. f. Suppl. 310 (non Cav.) (E ttrdcuspis, Cav. 

Diss. 111. 152. t. 55. f. 2 ; Roxb. F1. Ind. 111. 202; Hf. Ind. F1. I. 344). 
HAB. Rarely cultivated in gardens. FI. R. 5. 
26. H. TILIACEUB, L. ep pl. 976 ; Roxb. F1. Ind. 111. 193 ; Hf. 

Ind. F1. I. 343. (Pardtiurn ti~iacewn, A. Juss. in St. Hil. F1. Bras. I. 198 ; 
Wight Ic. t. 7 ; Griff. Not. Dicot. 623.) 

Var. p. TOETUOBUB, Mast. in Hf. 1. c. (H.  tortwswr, Roxb. F1. Ind. 
111. 192 ; Bot. Reg. t. 232). 

H a .  Common in the beach and tidal forests all along the shores 
from Chittagong down t o  Tenwserim and the Audamans, ascending the 
rivers as far as the tidal waves. F1. Fr. w . 

27. H. nracaopHmLus, Roxb. Hort. Beng. 1814. 5 1  ; Wall. P1. As. 
rar. I. 4A. t. 51  ; Hf. Ind. F1. I. 337. (H. wuZpinlur, Rwdt. Cat. Buitenz. 
88 ; Miq. F1. Ind. Bat. I/2. 157 ; H. epathaceus, B1. Bydr. 72 ; H. sato- 
m, Roxb. F1. Ind. 111. 193.) 

HAB. Frequent in the tropical forests all over Burma from Chitta- 
gong and Martaban down to  Tenasserim. F1. Fr. R. S. 

I f  the principle of the priority of the name first accompanied by a de- 
scription be adhered to, Blume's name will have to be adopted. Unlike Wal- 
lich, Roxburgh described and figured the plants that he named, and u n f o ~  
tunate circumstances beyond his control and finally death prevented their 
publication: hence I consider that  hia Hartics Bengbl-8 claims 
priority. 

29. H. BCANDENB, Roxb. F1. Ind. 111.200; Hf. Ind. F1. I. 337. 
HAB. Frequent in the tropical torests of Martaban. F1. Fr. March, 

Apr. 

Theapesia, Corr. 

Conspectus of species. 

All younger purta and unripe capsules covered with rusty coloured scales ; leaves g l a  
brow ; a tree, . . . . . . ... ... ...T. pqpotlnea. 

811 younger parts and uanally the leaves beneath ehortly stehte tomentose ; unripc cap- 
w111cs densely hirsute, a meagre shrub, ... ... . .. T. Lampcu. 

1. Trr. P O P U L ~ ,  Corr. Ann. Mus. IX. 290; Wight Ic. t. 8 ; hf. 
Ind. F1. I. 345 ; Bedd. F1. Sylv. t. 63. (Eliliscus populneus, Rorb. FI. 
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Ind. 111. 190 ; n i b i s m  pgtclneoides, Roxb, 1. c. 101 ; Thesp. w q p h y l -  
la, B1. Bydr. 73;  Miq. F1. Ind. I /2.  151). 

HAB. Commc,n in the beach and tidal forests all along the shore from 
Chittagong down to Tenasserim and the Andamans ; Ava, Bhamo and 
Sabado (J. Anderson). F1. Sept. Fr. March, May. 

The occurrence of this saltloving tree in Ava is unique and requires 
explanation. Brine springs are numerous in Prome and Boa, and may pos- 
sibly account for such an exceptional re-appearance of a sea-shore plant in 
the interior of Burma. 

2. TH. LAMPAS, Dalz. in Dalz. and Gibs. Bombay F1. 19  ; Hf. Ind. 
F1. I. a'b5. (Hibiucus Lampas, Cav. Dius. 111. 151. t. 56. f. 2 ; Roxb. Yl. 
Ind. 111. 197 ; Wight Ic. t. 5 ; H. tetralocuhris, Roxb. 1. c. 198 ? ; Azanra 
Zollingeri, Alef. in Bot. Zeit. 1861. 208). 

HAB. Frequent in all leaf-shedding forests, eupecially the mixed ones, 
also in savannahs ; all over Burma. F1. Fr. C. & H. 8. 

GCoeeypium, L. 
Conspectus of species. 

Annual ; seeds free, clothed with flmly ndhcring silky down, ... ... a. herbaceurn. 
Shrubby; perennial; Beeda blnck, free or cohering, devoid of adhering puhuceuec, 

.. Q. B a r b a h .  

'1 .  G. HEBBACEUM, L. sp. pl. 975 ; Roxb. F1. Ind. 111. 184 ; lloyle 
Ill. Him. P1. 98. t. 23. f. 1 ; Wight Ic. t. 1 0  ; Hf. Ind. F1. I. 3PG. 

Var. a. HEEBACEUM, (Q. herbaceurn, L. 1. c.; &?. Airsutum, Roxb. F1. 
Ind. 111. 197 ; 0. Barbadeltee, Wight Ill. t. 28/c.) lobes of leaves acumi- 
nate. Var. p. hirsutuna. Mast. in Hf. 1 c. (0. hirszltum, L. sp. pl. 975 ; 
DC. Prod. 1.466; Q. obtus@lium, Roxb. F1. Ind. 111. IS3 ; Q. herbaceurn, 
Wight Ic. t. 9.), leaves with usually blunt lobes, the upper ones often undi- 
vided, with or without a gland on the midrib beneath ; involucre-leaflets 
entire or serrate ; capsules when ripe green ; cotton white. 

HAB. Var. a. and 8. much cultivated all over Burma, and often seen 
as wild in deserted toungyas and neglected lands. F1. Fr. C. and H. S. 

'2. Q. BARBDENSE, L. sp, pl, 975 ; ltoxb. F1. Ind. 111. 187 ; IFf. 
Ind. F1. I. 347. p. p. 

HAB. Rarely seen in gardens in Pegu. 

' Bombax, L. 
Coqccfue  of qecies. 

Lcnfleta on n 10 to 12 liu. long petiolule; staminnl bundles consisting of 15 tn 20 et,mng 
and thick Blamenta, ... . . . ... ... B. 1Val.1brtricutn. 

L d c t s  decumnt on the short 2 to 3 lin. long petiolulc ; stumiilnl buudlw w11si~ti11g of 
60 or more long fllifonn Blamenta, ... ... ... B. i~is igne .  

4 
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1. B. MALABAB~CUM, DC. prod. I. 479 ; Bedd. F1. Sylv. Madr. t. 82 ; 
Hf. Ind. F1. I. 249. (Salmalia Malabarica, Schott. Melet. 35 ; B. @ta- 
pJylZa, Cav. Dise. V. 296 ; Roxb. Corom. P1.111. t. 247 and El. Ind. 111. 
167 ; Wight 111. t. 29. a. b.). 

Hm. Frequent in all leaf-shedding forests, especially the mired ones, 
all over Burma from Chittagong and Ava down to Tenasserim. F1. H. S. 
Fr. C. S. 

2. B. ILPBIQNE, Wall P1. AB. Tar. I. 71. t. 79 and 80; Hf. Ind. F1. I. 
349. 

HAB. Frequent in the upper mixed forests of the Pegu Yomah and 
the Andamans ; also Ava. F1. H. 5. Fr. C. S. 

Eriodendron, DO. 
1. E. PEXTANDRUM (Bombuxpentandrwm, L sp. pl. 989 ; Cav. Diss. 

V. 293. t. 161 ; Roxb. F1. Ind. 111. 165 ; E. anfiactwsurn, DC. Prod. I. 
479 ; Wight Ic. t. 400 ; GrifF. Not. Dicot. 533 ; Hf. Ind. F1. I. 350). 

HAB. Rare (one tree only seen) in the coast forests of South Anda- 
man ; here and there cultivated in Pegu and Tenasserim. 

One of those trees that are stated to be very frequent in the Indian 
jungles, but I myself have never succeeded in seeing it in a truly wild state, 
although the loftiness of the tree and the decussate ternation of its branch- 
ee would render'it recognizable from a long distance. 

Durio, L. 
1. D. ZTBIiZEW8,  L. sp. pl. 698 ; Koen. in Trans. Linn. Soc. VII. 

266 ; t. 19-16 ; Roxb. FL Ind. III, 399 ; Griff. Not. Dicot. 628. t. 596 ; - Iif. Ind. F1 I. 351. 
HAB. Tenaseerim. Fr. May, June. 
Helfer writea in his second report on the resources of Tenaaserim : 'I This 

tree does not grow so far north as Moulmein, some few trees excepted 
which am grown as a rarity on the island of Beloo. I ts  aphere begins at  
Tavoy ; large plantations occur to the E. of Mount Burney, and very fine 
specimens in the valley of Taunbiaun. Lower down on the Tenasserim, 
the tree begins to grow almost 8pontaneouely, and in lat. 14' it forms large 
forcsts." 

The Burmese specimens in Dr. Brandis' herbarium, although destitute 
of corolla, do not differ from the Malayan durian, and the calyx is Ihe same 
in size as well aa in shape. 

STERCULIACEB. 
Colaqectua of ape&. 

m. I. STEBCULTEAC. Fiowem nnisexnal or polygamous, Petals none. Anthem 
6-16, smile, surrounding the stalked ovary or in hales the top of a shorter or longer 
column, or shortly polyadelplrom. Mature carpla dietinct, d e  or stulkod. 

15 
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Anthers irregularly clustered, numerons. Fruit dehiscent. 
1. STERCCLIA. Ovules 2 or more in each cell. Carpels follicular. 

Anthers 5, in a ring. Carpels indehiscent. 
2. H WITIEEA. Ovules solitary. Carpels often of a firm textnre. 

Trib. II. E I R E  Flowers hermaphrodite. Petals deciduous. Anthers 5-14 
assile or on short filaments, situated on the margin of the cup-like dilated summit 
of the column and usually nlternating with staminode. 
3. HELICTERES. Author-cells divaricate or conlluent into one. Fruit a capsule, 

sometimes twisted. See& not winged. 
4. PTERO~PBRMUY. Anther-C$~S p8Tallcl. Capsule woody, terete or h g ~ h .  

Seeds winged. 
Trib. III. EEBIOLZWEB. Flowers hermaphrodite. Petals decidnons. Anthers nu- 

merous on the outside of the tubular or c o n i d  column from the middle to the top. 
Staminode none. 
5. E B I O L ~ ~ N A .  Capsulea woody, &valved. 

Trib. I P .  BOMBEYEBF. Flowers hermaphrodite. Petals nwally pemktent, flat. 
Anthers 1 0  to 20, rarely 5, nnited into a short cup a t  or ncw the top of the colwnn, 
the cells parallel. Staminode 5 or none. 

X Anthers 15, rarely 10. 
6. PENTAPETEE. Bracteolea caducom. Sepals herbnceous. Ovary-cells with w v e d  

ovules. Style simplc. 
X X Anthers 5. 

7. MELXAN~A. Bracteolee 3, persistent. Stamens united into a cnp. with 5 inter- 
vening elongate staminode. 
Trib. V. HERMdNhhIEBF. Flowers hermaphrodite. Petals makecent ,  f l a t  Sta. 

men0 5, shortfy united or p r e l y  tubular a t  base only. Stamin& usually none. 
X Ovary 5-celled. 

8. Ms~ocnr i l .  Capsulos almost globular. S d a  winglesa Herbs or undenhrubs. 
9. F i s a s ~ a .  Capulea deeply tilobed. Seeds winged a t  their extremitiee. Trees, 

X X Ovary 1-celled 
10. WALTHERIA. Calyx campanulate. Btaminoda none. 

Trib. T?. B UETTNERIEB. Flowers hermaphrodite Petals concave a t  bane, uwd- 
ly appendaged a t  top. Anthers 5-15, rarely numerous, introrse, the 5lameuts united 
into a ahorter or longer tube, solitary or in groups alternating with the atamin&. 

0 Anthers by 2-4 alteruating with a staminod. 
11. ABROU Petals with a clawed ovate blade. Capaulu 6-winged. 
12. GUAZUU Petals clawed, with a linear 2-cleft blade. Fruit globular, woody 

tubereled. 
13. LBPTONTCHIA. Petals concave, not clawed. Filaments long, only a t  base con- 

nate, alternating by 2 with the short stnminods, a t  the back augmented by a series of 
sububte staminode. 

0 0 Anthers singly alternating with the ntaminods. 
14. BUETTNEEIA. Petals cucculate a t  the clawed base. Stamin& ahort a d  

blunt. Capaulee woody, variously armed. 

8ubg. 1. Stwcwlia. Seeds without wings, 2 or morc dong  tho a u t w  of tho wriawom 
carpels, llever inscrted a t  the base. 
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* Leaves digitate. 
... Leaves glabrous ; calyx rather large, the lobes spreading. ... St. fetid& 

Leaves canescent tomentax beneath; calyx small, the lobea oonniving, short, 
... St. aeruicolur. 

* Leavea palmately lohed or cut. Leaf-shedding trees. 
Cwpels deneely covered with stiff fragile hairs ; flowcrs small, ... ... St.  u r m .  
Carpels shortly tomentose from stellate hairs, ... ... St. ailloso. 
Carpels denwly wverod with stiff short Kim, ghbreacent ; flowers nearly gin. in 

... ... diameter, ... ... ... . . St. omala. 
* Leaves all entire. Small evergreen trees or meagre shruba. 
0 Leaves quite glabrous. 

X Calyx-lobes not spreading, almost erect or more usually conni- 
ving with their tips. 

Calyx shortly tubular, striate, the lobea of the length of the tube, ... St. long~olia.  
X X Calyx almost rotate. 

Calyx lubes from a b m d e r  base linear, very long and somewhat twistod, ..St. cocn'nea. 
0 0 Leaven more or less tomcntose or pubernlous, a t  least beneath. 

X Flowers more than f in. long, in simple brown tomentax 
racemes. 

... Leave3 beneath and petioles softly rnsty pubescent, ... St. rubiginoaa. 
X X Flowers in pauicles. 

Leaves tomentose; calyx-lobes free and a p d n g  ; flowers long-pedicell~d, 
... St. angustgolia. 

Leaves beneath minutely stellate-pnbernlous; calyx-lobes short and wnnivent ; flowers 
... ahortly pedicelled, ... ... ... ... St par~t$ra 

8dg. 2. Firmiaim. Calyx tubular. Seeda without wings. Carpola chartaceow and 
expanded leaflike. b e i n g  1 or 2 seeds along the marginal suturea a t  about t of 
their length. 

Leaves more or less lobed, occssionally h o s t  entire, glabrous or p u b e ~ l 0 ~  beneath ; 
. . .  ... d y x  about 8-9 lin. long, ... ... .St. cobi-ata. 

L a v e s  very large, much lobed, pubencent beneath; calyx about 1 to It in. long, 
... st. fulgens. 

Bubg. 8. Seaphiam (incl. Ptiwocymbh and Carpophyllium). Calyx more or leas 
campanulate. Seeds without wings, solitary, laterally aduate to the baae of the boat- 
shaped charteceous or membranous follicles. 

Follicles produced below a t  about the middle into an additional bluntish 
nac-like lobe. 

Leavea more or less tomentose or puberulous beneath; calyx campnulate, green, 
... St. campamukata. 

Follicles not produced into an additional lobe. 
... Leaven wriaceous, glabmbs, glossy ; calyx almost rotate, yellowish, St. acaphigera. 

W g .  4 Pterygota. Seeda numerous, winged along their upper end, encloaed in a woody 
large. follicle. 

Leaves e n t i i ,  glabrone, 6-nerved a t  base; follicles sa large na the Bet, ... St. alata. 

1. ST. F~ETIDA, L. 8p. pl. 1431 ; Roxb. F1. Ind. 111. 154 ; Wight Ic. 
t. 181 and 364 ; Hf. Ind. 5'1. I. 354. 

HAB. Not unfrequent in the upper mixed forests of the Pcgu Yomah. 
F1. Apr. May ; Fr. Febr. March. 
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2. ST. VEBBICO~B, Wall. P1. As. rar. I. 48. t. 69 ; Hf. Ind. F1. I. 
855. 

HAB. Ava, on limestone hills on the right side of the Irrawaddi near 
Segain (Wall.) Fl. Octob. 

8. ST. UBEHS, Roxb. Corom. PI. I. t. 24 and F1. Ind. 111. 145 ; Hf  
Ind. F1. I. 355. 

HaB. Not unfrequent in the drier upper mixed forests of the Pegu 
Yomah and Martaban ; and in the mixed dry foreats of Prome ; also Tenas- 
=rim. Fr. March. 

4. ST. VIL];~SA, Roxb. Fl. Ind. 111. 133 ; Hf. Ind. F1. I. 355. 
HAB. Frequent in the upper mixed forests of the Yegu Yomah and 

Martaban ; Tenasserim ; Andamans. F1. H. S. ; Fr. Begin of R. S. 
5. ST. OELNATA, Wall. ap. Voigt Hort. Calc. 105 ; Kurz in Journ. 

As. Soc. Beng. 1873. 228. 
HAB. Not unfrequent in the tropical forests of the P g u  Yomah and 

Martaban down to Tenwerim. F1. Febr. ; Fr. March, Apr. 
6. ST. mloaomm, Vent Malm. 11. No. 91. in adnot. ; DC. Prod. I. 

482 ; Miq. F1. Ind. Bat IJ2. 173. (St striata@ra, Mast. in Hf. Ind. F1. 
1. 356). 

HAB. Birma ( O d  586) ; probably Tenasserim. 
7. ST. COCCINEA, Roxb. F1. Ind. 111. 151; and Hook. Bot. Misc. I. 

286 ; Hf. Ind. F1. I. 357. 
HAB. Frequent in the tropical forests of the Yegu Yomah and Mar- 

taban down to Tenuserim. F1. March ; Fr. Apr. 
Masters refers my Pegu specimens to a species which he calls St. levis, 

Wall., but my plant is certainly Roxburgh's. 
8. ST. EUBIGINOBA, Vent. Hort. Malm. 11. 91 in adn. ; Hf. Ind. F1. 

I. 858. 
HAB. Birma (hate Masters). 
9. ST. ANGUBTIWLLA, ItOxb. Fl. Ind. 111. 149; DC. Prod. I. 482 ; 

Walp. Rep. V. 100. 
Var. a. ~ ~ o u s ~ m m ,  leaves on petioles 8 to 10 lin. long, lanceolate 

or broadly lanceolate, acuminate. 
Var. 8. xor,ue (St. mollis, Wall. Cat 1131 ; Walp. Rep. V. 101), 

leaves obovate oblong, on petioles 4 to 5 lii. long, shortly acuminate, 
rounded at  the narrowed base; tomentum almost velvety ; pediceb much 
shorter. 

HAB. Both varieties in Tenwerim (Wall. Falc. Helf.) F1. Febr. ; 
Fr. Apr. 

10. ST. PABVIF~EA, Roxb. 3'1. Ind. 111. 147; Hf. Ind. F1. L 
869. 

HAB. Andamans, in the coast-forests. Fr. Apr. May. 



My specimens being in fruit only the identification is somewhat doubt- 
ful, but they agree otherwbe with Malacca specimens. Masters mentions 
8t. guttata, Roxb. as growing on the Andamans. 

11. ST. COLOB~TA, Roxb. Corom. P1. I. t. 23 and Fl. Ind. 111. 1LG; 
Hook. Ic. pl. t. 143 ; Hf. Ind. F1. I. 359. 

H a .  Frequent in all leaf-shedding forests all over Burma from Chit- 
tagong and Ava down to Temswrim and the Andamans. El. H. S. ; Pr. 
H. and begin of R. S. 

12. ST. PULOEHB, Wall. Cat. 1135 (B'imiana colorata, 8. fulgenr, R. 
Br. and Benn. in Howf. P1. Jav. rar. 235 ; Walp. Rep. V. 104). 

H a .  Ava, Twng  dong ; Tenasserim, Moulmein (Wall.) 
I know not what Masters describes under the above name, unless it be 

the N. W. Indian r91. p a l h a ,  Wall. ap. Voigt Cat. H. Bot. Calc. 135, a 
totally different tree with pale yellowish softly tomentose smiiller and 
more campanulate flowers and d ierent  leaves. 

13. ST. CAMP~KULATA, Wall. ap. Voigt. Hod .  Calc. 105; K u n  in 
Flora 1872,495. ; Hf. Ind. F1. I. 362. (Pteroymbinm Javanictlm, R. Br. 
in Horaf. P1. Jav. rar. 219. t. 45 ; Miq. F1. Ind. Bat. I/2. 179). 

HAB. Frequent in the tropical forests along the eastern slopes of the 
Pegu Yomah and Martsban. F1. March ; Fr. Apr. 

14. ST. BCAPHJQEBA, Wall. Cat. 1130 ; Hf. Ind. F1. I. 361. (Sca- 
ph iw  Wallichii, Schott and Endl. Melet. 33 ; Walp. Rep. V. 101 ; C u ~ o -  
phyltiuvn mwr~pordtlrn, Miq. Suppl. F1. Sumatr. 402). 

HAB. Frequent in the tropical forests along the eastern and central 
slopes of the Pegu Yomah and Martaban; also Tenasserim. F1. Frbr. - March ; Fr. March, Apr. 

15. ST. ALATA, h x b .  Corom. P1.111. 84. t. 267 and F1. Ind. 111. 
182; Rf. Ind. F1. I. 360. (St. Heynii, Bedd. F1. Sylv. t. 230). 

HAB. Frequent in the tropical fore~ts all over Chittagong, Pegu and 
Martaban down to Tenaeserim ; also on the Bndamans. F1. Yebr. March, 
Fr. Apr. May. 

Doubtful epeciea. 
1. ST. LINQUIPOLU, Mast. iu Hf. Ind. F1. I. 357. 
H a .  Tenasserim, Tavoy (Parish). 
2. ST. ~ S I P O L U ,  Mast. in Hf. Ind. F1. I. 359. 
H o .  Tenasaerim, Mergui (Griff.) 

Heritiere. Ait. 
Coqectua of qeciea. 

Carpels glossy or at least smooth, brown ; leaven ahortly patioled. 
Leaves napally cordate or rounded at bsse ; carpele strong-cmtsceous, obliquely ovoid 

with a sharp keel pointed at the aummit, ,,, ... . . .II. Totbila. 
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Laves usually narrowed nt base; cnrpels flbmns-wdy undcr t l ~ e  thin blddery epiearp, 
obliquely and broadly depressed, the keel a t  the summit broad and almost wing-like, 

... I?. mmim. 

Carpels sea-green or grey, rough and corky-tubrcled ; leaves long petiold. 
Carpels obliquely ovoid, keel indistinct, at  the extremity produced into a thick n m w  

... ... wing-like appendage, ... .. E. macrophybla. 

1. H .  TOTEILL, (H littovalis, Dry. in hit. Hort. Kew. 111. 5.1.6 ; 
Roxb. F1. Ind. 111. 142 ; DC. Prod. I. 63; Balanopteris Ibthila, Gsrtn.  
Fr. 11. t. 99; Rheede Hort.  Mal. VI. t. 21). 

H a .  Frequent in  the tidal forests all along the sea-shore from Chit- 
tagong down to Tenasserim and the Andamans. Fl.  Apr. Nay ; Fr. May. 

2. H. MINOR, Lamk. Diet. 111. 229 ; DC. Prod. I. 484 ; Roxb. F1. 
Ind.  111. 142. (E. fomes, Bucb. in Sym. Ava Emb. 1800. t. 28 ; Hf. Ind. 
F1. I. 363 ; Balanopteris minor, G s r t n .  Fr. 11. 1791. t. 98. f. 2 ; H. litto- 
ralis, Griff. Not. Dieot. 632. t. 585. f. 3). 

HAB. Frequent in tile tidal forests all along the Burmese shores from 
Chittagong down t o  Tenasserim, ascellding the rivera as far as the tidal 
waves. F1. Febr. Jun.  ; Fr. B. S. 

3. H. aracaoPnYLLa, Wall. ap. Voigt Hort .  Cdc. 103 ; Kurz  in 
Journ. As. Soc. Beng. 1Y73. 61. and in Trim. Journ. Bot. 1874. BG. fig. 7. 

HAB. Upper Tenasserim, a t  the foot of a hill a mile above Trogla 
(Wall. Cat. 1162). 

Bect. 1. Spitocarpma. (Iaora, Schott and Endl.). Carpels spirally twisted; leaves 
unequally serrate. 

Calyx about & in. long or longer, ... ... ... ... H. I m  
8mt. 2. Orthocarpma. (WemaMia,  Miq.). Carpols straight or nearly so. 

Calyx about + in. long or longer. Lenvea unequally serrate or toothed. 
... ... Calyx laxly stellate-woolly and viscid, ... ... H. t&cida 

Calyx shortly scurvy tomentose, ... ... ... ... H. hirruta 
Calyx only 2 or 3 lin. long. 
0 Carpels h l y  cohering forming a densely villous-echinate apiculate 

or obtuse capsule. Leaves entire or obtusely serrate, shortly whi- 
tish-tomentoee 'benenth. 

Stems tawny tomentaw.; leaves sprinkled above with stellate hairs, blunt or acute, 
... H. obtuua. 

Stem glabrescent ; leaves glabrous above, acnminate, ... ...I?. huceolata. 
0 0 Carpels loosely cohering, with the points all free, shortly hairy 

echinate. Leaves never whitieh pubescent beneath, serrate. 
Flowers in short axillary racemes, . . . . .  ,.. ... ... E. plebga. 
Flowers in elongated slender racemes usually muck longer than the pubescent leaves, ... E. eiotigata. 
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1. H. Isoaa, L. sp. pl. 1366 ; Roxb. F1. Ind. 111. 1&3 ; Wight Ic. 
t. 180; Bot. Mag. t. 2061; Hf. Ind. F1. I .  365. 

HAB. Burmah (accord. Revd. Dr. F. Mason.) 
2. H. TISCIDA, B1. Bydr. 79 ; Walp. Rep. I. 334. (Oudemansia 

aiaeida, Niq. F1. Ind. Bat. 112. 171 ; H. qicata,  var. lanigera, Mast. in 
Hf. Ind. F1. I. 366). 

H a .  Ava, Taong dong (Wall.) 
3. H. HIRsUTA, (Lour. F1. Coch. 11. 648 ?) ; B1. Bydr, 80. ( w e -  

mansia hirmta, Miq. F1. Ind. Bat. I/2. 171 ; El. qicatn, Colebr. in Roxb. 
Hort. Beng. 97 ; a. Don. Cfen. Syst. I. 607 ; Walp. liep. I. 332; H. 
oblongs, Wall. ap. G. Don. 1. c. Walp. Rep. 1. 332 and 11. 794 and Ann. 
IV. 320). 

Var. a. ~PICATA, (H. apicata. Coleb. 1. e.). 
Var. p. OBLOXOA, (H. oblonga, Wall. 1. c. ; H. vestitu, Wall. Cat. 

1944). 
HAB. Far. 8. Tenasserim, from Moulmein to Tavoy. F1. March. 
4. H. OBTUSA, Wall. Cat. 1184 ; Kurz in Journ. As. 905. Beng. 1873. 

62 ; Hf. Ind. F1 I. 366. 
H a .  Tentuserim, from Moulmein to Mergui; Pegu (Macl. testa 

Mast.)'; Andamans (V. Ball.) F1. June ; Fr. Jan. to Apr. 
This is evidently a near ally to H. virgata, Wall. which some authors 

incorrectly combine with H. Javeneis, Hassk. (= Oudemansia integemima, 
Miq, and H. Lnceolata, DC.). The Chinese H. angustifolia, L. (1% virg- 
ata, Wall.) differs greatly by the small stellate-velvety-tomentose capsules. 
Also the shape and nervature of the leaves and the indumentum of the - flowers appear to me different. Masters gives Mergui as a habitat for it, 
b i t  he evidently llas two or three species in view. 

5. H.  PLEBEJA, Kurz in Journ. As. Soc. Beng. 1870. 67; Hf. Ind. 
F1. I. 366. (H. glabriusczcla, Wall. Cat. 1183, nomen nudum ; Hf. Ind. 
FL I. 366). 

HAB. Frequent in the mixed, especially the upper mixed, forests of 
Arracan, Pegu and Murtaban, up to 3000 ft. elevation ; also Ava. Fl. Oct. 
Sept. ; Fr. Jan. Febr. 

The species is also frequent in the Sikkim Terai. 
6. a. ELONGATA, W d .  Cat. 1815; Hf. hid. Fl. I. 3G5. 
HaB. Ava, Taong-dong etc. 
Hardly more than au elongate-racemed variety of the preceding. 

Pteroepermum, Bchreb. 
Conspectus of speciee. 

* Capsules distinctly 6-cornered. Leaves lruge nnd broad. 
0 Stipnlar and bracteolss pinnatifid. 

Celyx lobes 3-4 in. long; stylo towarb the base villoue, ... . . . P, a n r ~ o f i w m .  
0 0 Stipulca.. , ; bracteoles entire. 
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Calyx-lobes lt-2 in. long; style glabrone, ... ... ... P. acmoidu. 
Capanlee terete or nesuly sa 
0 Leaves =mi-sagittab a t  base; stipnles pinnutifid. 

Flowera 3 in. long or longer; bracteoh large, divided into wveral many-cleft and jsggy 
lobes, forming an involucre, ... ... . . .P. aemiaagittatum. 

0 0 Leaves never wmi-sagittate, usually amall, entiire or shortly lobed; 
atipnles small, entire or 2-3-cleft; flowers not above 2 in. long. 
t Pedicel8 much longer than the petioles. 

Leaves usnallj- greyinh or whitish tomentoae beneath, acnminate; stipules and hrsdeoles 
2-3- rkrely 6-cleft. Capsules greyish or whitish velrety. ... P. l a n c e m f o l ~  

t t Pedicele short, about the length of the petioles or rarely a little 
longer. 

Lesvea entire, scnminate, beneath rusty colonred (rarely greyi~h) tomentow; stipules 
and bracteoles linear-subulate, with a cucullate b a d  appendage ; capeulee brown 
scurvy-tomentoee, glabrescent, ... ... ... P. cinnamommm. 

Leaven d l y  small ; stipules and bracteoles e n t i i  lanceolate, ... P. B h a n u m .  

1. P. AcEaIFoLmM, Willd. sp. pl. 111. 729;  Roxb. F1. Ind. 111. 
158; Bot. Mag. t. 620; Wight Ic. t. 631 ; Hf. Ind. F1. I. 368. p. p. 

HAB. Frequent in the tropical and moister upper mixed forests along 
choungs all over Burma fiom Cllittagong and Ava down to Tenasmerim and 
the Andamans. F1. H. 8. ; Fr. C. S. 

2. P. ACEROIDES, Wall. Cat. 1171; Kurz in Journ. AR. SOC. Beng. 
1873. 62. 

HAB. Tenasserim, and Andamans, in tropical forests. F1. H. S. 
Pt. diveru~ofoliwm, B1. appears to be an intermediate form between Pt. 

aem~o2ium and Pt. aceroideu, having the flowere and styles of the former 
but smaller, and the bruteoles of the latter. 

3. PT. SEMISAGITTATUM, Roxb. Hort. Beng. 60 and F1. Ind. IIL 
160 ; Hf. Ind. F1. I. 868. 

HAB. Frequent in the mixed and dry forests all over Burmah fiom 
Chittagong and Ava down to Tenasserim. F1. H.  8. ; Fr. C. S. 

4. PT. LAXCE~SFOLIUM, Roxb. F1. Ind. 111. 163 ; Hf. Ind. FL L 
868. 

HAB. Chittagong ; Tenasserim, Tavoy (Wall. tee& Mast.) 
6. P. C ~ A M O M E U M ,  nov. sp. 
HAB. Not unfrequent in the tropical foresb of Martaban ; also Tenas- 

serim. Fr. March. 
I attempted to identify the above species with Pt.ficum, Korth. when 

I had only fruits, but Khasya flowering specimens shew its complete dis- 
tinctness. Some Khasya specimens in leaf distributed from Kew under the  
name Pt. ZancmfoZiiu belong here. I t  ia nearest to P. rubbinom. 

6. PT. BLUMEANUM, Korth. Ned. Kruidk. Brch. I. 311 ; Miq. F1. 
Ind. Bat. I/2. 191. 

H a .  Tenssserim (Helf. 569). 
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Erioloena, DC. 
1. E. CANDOLLEI, Wall, P1. AB. rar. I. 61. t. 64; Hf. Ind. F1. I. 

870. 
HAB. Not unfrequent in the dry and low, rarely in the mixed, 

forests of Prome and Ava down to Martaban and Pegu. F1. H. S. ; Fr. 
C. 8. 

Pentapetes, L. 
1. P. PH(ENICEA, L. sp. pl. 958 ; Roxb. F1. Ind. 111. 157 ; Bot. 

1 
Reg. t. 525; Hf. Ind. F1. I. 371. (Eriorliaphe punicea, Miq. P1. Jungb. 
I. 289). 

HAB. I n  cultivated plains, along rice-fields, etc., in P e p ,  Ava and 
Prome. F1. R. S. 

Yelhania, Forek. 
1. M. HAMXLTONIAXA, Wall. P1. As. rar. I. 69. t. 77 ; Walp. Rep. 

I. 349 ; Hf. Ind. F1. I. 372. 
HAB. Ava, frequent along the sandy dry banks of the Irrawaddi; 

also Taong-dong (Wd.).  F1. Sept. Oct. ; Fr. Nov. 

Yeloohie, L. 
1. M. COECHOBI[PO~ ,  L. sp. pl. 944 ; Roxb. .F1. Ind. 111. 139 ; Hf. 

Ind. 3'1. I. 374. 
HA. Common as well in cultivated lande, waste places around villages, 

long-grassed pastures, etc., as in the leaf-shedding forests, all over Burma 
and adjacent provinces. FI. Fr. Sept. to Octob. 

Visenia, Houtt. - 
1. V. ~ I C A ,  Houtt. Syst. Linn. VI. 287. t. 46;  Miq. F1. Ind. 

Bat. I/2. 189. (P. urnbellata, B1. Bydr. 88 ; Wight Ic. t. 509 ; Biedleia 
veletutina, DC. Prod. I. 491 ; Melochia velzltina, Bedd. FI. Sylv. t. 5 ; Hf. 
Ind. F1. I. 374). 

HAB. Rather rare in the tropical forests of P e p ,  Martaban and 
Tenasserim (Branch). F1. R. S. 

Waltheria,  L. 
1. W. A m r c A x u ,  L. sp. pl. 0411 ; DC. Prod. I. 402. (W. Iidica, 

L. 1. c. 941; Hf. Ind. F1. I. 374). 
HAB. Not uncommon on the lower hills of the Irrawddi valley from 

Ava (Segain) to Prome. F1. Sept. Oct. 

Guaauma, Plum. 
1 G. ~ o ~ m o s a ,  H. B. K. Nov. Gen. V. 320; Wight 111. t. 31 ; 

Bedd. F1. Sylv. Madr. t. 107; Hf. Ind. F1. I. 375. 
HAB. A n  American tree sometimes seen planted aa an avenue-tree. 

F1. R. S. ; Fr. C. S. 
10 
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Leptonyohia., Tnres. 
Co-neyectw of eptme(~. 

Outer staminoth 16, the inner staminods ciliate ; capsule 1-eelled, rugose; ... L glabra. 
Outer staminods 10, the inner not ciliate ; ovary and capsule 3-5celled and lobed, the 

... latter minutely tubercled, ... ... ... L. kteroclifa. 

1. L. QUBU, Turcz in Bull. Mosc. 1858. 222 ; Hf. Ind. F1. I. 379. 
excl. syn. 

HAB. Tenasserim (Helf. 658) ; Moulmein (Lobb. teste Mut.) .  
2. L. IIETEROCL~~A, Kurz in Journ. As. Soc. Beng. 1870. 67. excl. 

cyn. Turcz. (Grezoia heteroclifa, Roxb. F1. Ind. 11.890 ; Bdnnendykia 
trichoaty2is, Kurz in Tydsch. Nat. Ver. Ned. Ind. ser. 3. 111. 164; L. 
mo~cumoidix, Bcdd. F1. Sylv. Madr. t. 114; Hf. Ind. Fl. 1. 379 ; G e w i a  
ncuminata, Bedd. in Linn. Trans. XXV. 210 ? ; Hf. Ind. I. 393 ?). 

Han. South Andaman, in tropical forests. 

X Leaves cordate-oblong, entire. 
C~rpsulcs large, greyish velvety, covered with strong woody pricklee. ... B. aupenr. 

X X Leuvra more or leas lobed or angular. Capsules the size of a cherry 
Mom or less r o u g h i  stellate-tomentow ; capnules densely covered with brown 'actose 

flexible bristles, ... ... ... ... B. pilnsa. 
Ulltbrous or almost so ; c a p l e a  covered with long atiff smooth bristles, B. Andamatmwis. 

1. B. AWERA, Colebr. ap. Wall. in Roxb. F1. Ind. ed. Car. 11. 383 ; 
Hf. Ind. F1. 1. 377. 

Han. Not unfrequent in the tropical forests from Pegu and Martaban 
down to  Tenasserim and the Andamans. F1. Apr. May. 

2. B. PILOBA, Roxb. F1. lnd. I. 618; Hf. Ind. F1. I. 377. 
H A .  Frequent in tropical and mixed forests all over Burma ahd adjac- 

ent provinces. Fr. C. S. 
3. B. ANDAMANENBIB, Kun in Andam. Rep. A p p  B. p. 8. and 

Journ. As. Soc. Beng. ld71. 47 ; Hf. Ind. F1. I. 377. 
H a .  Frequent in the coast forests of South andam& ; also Upper 

Tenasserim, along the Tboungyeen and Attaran rivers (Brandis) ; Moul- 
mein (Lobb). Fr. H. S. 

Dodf jk l  speck.  

I. B. CREN~LATA, Wall. Cat. 1150 ; Hf. Ind. F1. I. 376. 
HAD. Pegu (McLelland); Tenasserim, Attaran and Salween (Wall.) 

ex Mlsters. 
Wall. Cat. 1152 is mentioned in the Lith. List as .Kleinhovia hospita. 

B. catalpifolia, as represented in tllc Wallichian Herb. in H. B. C., is a 
Caracas plant, cultivated and collected in H. B. C. and bears no number. 
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B. echinota Wall. Cat. 1149 is the only No. which I have myself seen, and 
consists of looae leaves and a piece of a capsule, the former differing from 
hie St. paw@ra, Wall. Cat. 1121 from Silhet only in size, the latter 
almost indistinpishablc from B. Andnmansn&. Nipal is also given as a 
locality but Wallich's Nos. cited are all Burmese. 

TIL I A  CEAY. 

Cbnspectw of genera. 

A. Anther* opening by a2it.s. 
M. I. BBO WNLO WIEB. &pale united into a bell-shaped 3- to 6-cleft calyx. 

Anthem short, u s d y  globular or didymous, the cells ultimately confluent at  the 

top. 
The 5 inner stamens reduced to staminods. 

1. B E O ~ W I A .  Carpels distincf globular, Bvslved. 
2. PBNTACB. Fruita 3-6-winged, indehiscent, by abortion 1-seeded. 

* Anthers all anther-benring, 
8. BEBEYA. Capsule 3-Cvdved, with twice as many wings. style8 1-4 filiform. 

, M. II. ORE WIEB.  Sepals distinct. Petals with a haad scale more or leas adnuto. 
iuserted ronnd the base of a more or leas raised torus besring. at the top the stamens. 
Anthers short, the cells parallel and distinct. 

* Fruit dry, winged. 
4. C O L ~ ~ I A .  Fruit 3-5-d0d,  soparating into sa many 2-winged oocei. 

* * Fruit more or less drupaceous, not winged. 
0 Fruit unarmod, tomentow to glabrous. 

5. GEEWIA. Dmpea more or lesa lobed or globular. 
0 0 Fruita prickly. 

6. Tsmr~~rrA.  Drupe usuallyamall, globular, indehiscent or separating into 
cocci. 
Trib. 111. TILTEG. Sepola distinct. Petals without a d e  a t  base, inserted directly 

ronnd the stamens. 
* Cnpule opening loculiridnlly, almmt pod-like or globular, mang-seeded. 

7. Co~caosus .  Stamens all anther-bearing. Capsules pod-like or globular, hiate  
or muricate. 

Fruits globular, indehiscent, usually 1-seeded. 
8. SCHOUTBNIA. calyx enlarged under the fruit, membranous, spreading. Stamens 

free, all anther-bearing. 
B. Antha opming by apical pwes.  

Trib. IV. SLOdXEB. Anthem linear. S t a m i d  disk flat or cushion-like, the sepah 
and petals inserted directly rouud the stamens. 
9. ECHINO~AEPU~. Sepals 4, imbricate in 2 series. Petale 4 gashed, nlmoet itnbri- 

cate. Disk thick and broad. Capsule woody, Cvdved, ecMuate setme or velvety. 
Trib. 7. ELEOCABPEB. Anthers linear. Petals inserted round the bsse of a 

raised toms from the top of wliich the stamena spring. 
10. E m o c a a ~ u s .  Sepala 46.  Petals induplicatc-valvate, Iaeiniab or rarely 

entire. D r a p  Beshy. 
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Brownlowia, Iloxb. 
Chapectue of qeciee. 

Leaves degply peltate. 
Leavecl oblong or rotundate ; calyx velvety, . . a ... . . . B. peltata 

Leaves not peltote. 
Leaves cordate-oblong ; calyx velvety, ... ... ... ... B e h t a  
Leaves lanceolate ; calyx scrrly, ... ... ... ... B. Ianceolata 

1. B. P m A T A ,  Bth. in Linn. Proc. V. Suppl 66. 
HAB. Tenasserim (Helf. 624). 
Apparently merged by Masters into B. elata and possibly rightly so. 
2. B. ELATA, Roxb. Corom. P1. 111. t. 265 ; Bot. Reg. t. 1472. 

Wall. P1. As. rar. 111. 45 ; Hf. Ind. F1. I. 381. (Humea elafa, Roxb; 
F1. Ind. 11. 640). 

HAB. Chittagong ; Tenaseerim, Moulmein. 
8. B. UNCEOLATA, Bth. in Linn. Proc. V. Suppl. 67 ; Hf. Ind. F1. 

I. 881. 
HAB. Rather frequent in the tidal forests and mangrove swamps 

from Arracan (Akyab) and Rangoon down to Tenasserim (Moulmein). F1. 
Febr.-May. 

Pentaoe, Haealr. 
1. P. BUEIUNICA, Kurz in Journ. 88. SOC. Beng. 1871. 47 ; Hf. 

Ind. F1. I. 381. 
HAB. Frequent in the tropical forests of the eastern and southern 

slopes of the Pegu Yomah and Martaban down to Upper Tenaseerim. F1. 
Jan. ; Fr. Febr. March. 

Berry& Iloxb. 
1. B. aroLLre, Wall. Cat. 1186 ; Kurz in Journ. As. Soc. Beng. 1878. 

62. (B. Annnonilla, vav. mollis, Mast. in Hf ,  Ind. P1. I. 383). 
HAB. Not unfrequent in the drier upper mixed and hill Eng foresta 

of Martaban and the Pegu Tomah up to 3000 ft. elevation. Fr. March. 

Columbia, Pere. 
Cbnepectw of epeckt. 

Leavecl cordate-oblong ; froita f -1 in. I U : ~  ... ... ... C.jloribulula. 
Leavee laneaolsta ; h i t s  I+ in. across, ... . . . ... C. M6+gnunrit. 

1. C. PLOEIEUNDA, K u n  in Journ. As. Soc. Beng. 1873. 63 ; Hf. 
Ind. F1. I. 393. (Ch.aoia firibunda, Wall. ap. Voigt (not Voight) Cat. 
Hort. Calc. 128). 

HAB. Martaban, in Toukyeghat E. of Toungboo ; also Ava, on Taong 
dong. Fr. Nov. Jan. 

2. C. MEBGIUEN~IB, Planch. in Hf. Ind. F1. I. 394. 
HAE. Tentuserim, Mergui (Qriff.) 

* 



1874.1 of the B m e e  Nora. 125 

Eabg. 1. Microc08. Stigma shortly toothed. Flowers forming terminal panicles, invo. 
lucred while in bud. 

Endocarp of dmpen fibrous-woody. 
Leaves entire, almost coriaceous, qnite glabrous; ovary and torus velvety-tomentose, 

... B. nrlophylla. 
X X Endocarp of dmpen crostsceous or bony. 

Leaves thii chdaceous, g l a b r w  or beneath pnbedous, not ninuate ; ovary and tom 
... ... glabrous, ... ... ... 0. microcoa. 
... As preceding but flowers and leaves much smaller, the latter bnate-lobed, 0. hnuata. 

h i e s  thick chartaceous and mgose, tomentose beneath; ovary and torus villous, 
... 0. paniclclula. 

6ubg. 2. &-a PWO. Stigmss dilated and fringed, radiating. Flowers in axillary 
or leaf-opposed cymes or cluetera. 

0 Cymes or clusters axillary. 
X Leaves at  bsse 3-nerved, rarely with an additional lateral me. 

t Drnpea deeply '&-&lobed from the top, by abortion sometima 
1-lobed. 

Cymes and sepals shortly runty tomentose ; leaves on both wrfacea very scabrous from 
... minute etellate hairs ; drupes deeply Clobed, ... ... 0. scabrido. 

Cymes sprinkled with stiff hsi, glabrescent ; sepals greyish or tawny velvety ; leaves 
glabroas, or sprinkled with simple short haira, mely  puberulous beneath ; drnpea 

... didymoas, ... ... ... ... ... Q. kmlrevig& 
Dmpes entire or only slightly and obtusely lobed a t  the top. 

Leaves beneath and young parta greyish velvety; drnpes glob&, grey-pubescent, 
... 0. excelso. 

Leaves at  base 8- or Cnerved ; cymes rather long peduncled ; drupes obsoletely 4-lobed 
... ... red, sparingly hirsute, ... ... Q. hirsuta. 

An preceding, but more densely pubescent or tomentom; drnpes obsoletely 2-lobed, red 
sparingly hirsute, ... ... ... ... .. 0. humilia. 

Leaves at  base 3- or bnerved, ecabrons ; flowers in short dense smile clueters ; stamens 16, 
... Q. microstemnwr. 

X X Leavea nwally broad, a t  bane B7-nerved, the upper ones often 
only 3-nerved or 3- and 6-nerved ones mixed. 
t Peduncles slender, much longer than the petioles. 

Leaves obliquely lanceolate, eepecially while young greyiah or whitish tomentom beneath, 
... Q. elastica 

Leaves broadly obovate or almost rotundate, on both aides sprinkled with stellate hsi, 
or pubescent beneath, often scabrous, ... ... ... Q. A d i e u .  

t t Peduncles very short or almost reduced and the flowers ap- 
pearing clustered. 

Leaves very variable in shape, tomentose to pubescent; drupes from the top deeply 4 or 
only by abortion fewer-lobed, ... ... ... ... a. a i l i f o l i o .  

Leaven very acahroas and harsh ; drnpea the size of a cherry, almoet globular, 
... a. . ~ 1 ~ 4 p l i y u ~ .  
... 0 0 Cymes opposite the leaves, ... ... Q. oppo~itifolia. 

1. G. CALOPHYLLA, Kurz in And. Rep. App. B. 3 ; and in Flora 1872 
898 ; Hf. Ind. F1. I. 892. 
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HAB. Not uncommon in the tropical coaat-forests of South Andaman. 
F1. May, June. 

2. G. MICEOCOS, L. sp. pl. ed. 12. 602 ; Wight Ill. t. 33 ; Hf. Ind. 
El. I. 392. (Q. ulnizifolia, Roxb. F1. Ind. 11. 591 ; Wight Ic. t. 84). 

HAB. Frequent all over Burma from Chittagong and Ava down to 
Tenasserim, in the mixed forests, especially the lower ones. F1. Apr.-June. 

Like a few other G+mL perplexingly variable in size and shape, hew 
a well-shaped tree 40 t o  50 ft. high, there a meagre ahrub of only a few feet 
in height ; the latter form growing chiefly on deep alluvium, in savannahs 
and similar localities. 

3. Q. SINUATA, Wall. Cat. 1108; Hf. Ind. F1. I. 392. 
HAB. Frequent in the swamp-forests of the Irrawaddi atid Sittang 

alluvial plains in Pegu and Martaban ; also Tenaeserim as far down an 
Mergui. Fl. May. 

Possibly only a marsh-form of the preceding. 
4. G. SCABRIDA, Wall. Cat. 11,13. p. p. ; Kurz in Journ As. Soc. 

Beng. 1873. 63;  Hf. Ind. F1. I. 398, excl. syn. 
HAB. Tenasserim, from Moulmein (Falconer) and Tavoy (Wall.) 

down to  Mergui (Helf.). F1. Sept. ; Fr. Febr. 
5. 0. ~ V I Q A T A ,  Vhl. Symb. I. 34; Hf. Ind. F1. I. 389. (a. didy- 

ma, .Roxb. P1. Ind. 111. 591). 
Var. a. QLAEM, leaves glabrous, or tufted-hairy in the nerve-axiIs 

ben%?tlth. 
Var. p. ~ n n ~ s c ~ ~ s , l e a v e s  beneath minutely puberulous or densely downy. 
HAB. Var. 8. not uncommofi in the upper mixed forests all over 

Pegu and adjacent provinces down to Tenasserim; var. a. in Arracan. P1. 
Sept. Oct. ; Fr. March Apr. 

6. G. EXCELSA, Vhl. Symb. 111. 35 ; Roxb. F1. Ind. 11. 686 ? ; Hf. 
Ind. F1. I. 385. (Q. saluyolia, Itoxb. 1. c. 587). 

HAB. Chittagong (teste Masters). 
I have not seen specimens ; the occurrence of such a xeroclimatic form 

in Chit t~goug is exceptional. 
7. G. HXR~UTA, Vhl. Symb. I. 34 ; DC. Prod. I. 509 ; Roxb. F1. Ind. 

11. 587 ; Wight Ic. t. 76 ; Hf. Ind. F1. I. 891. (Q. pilosa, Roxb. FL 
Ind. IT. 588). 

Var. a. GENUINA, leaves green, 8-nerved, more or less s~riukled with 
short stiff hairs. 

Var. p. VAUXEA, (a. m'mitaea, Wall. Cat. IV), as the preceding, but  
the leaves longer and narrower, very long acuminate. 

Var. 7. HELICTEBIFOLIA (Q. helictmifoolia, Wall. MS.), leaves acumi- 
nate, a t  base 3- or almost $-nerved, thiuly hirsute or tomentose above, be- 
neath clothed with s whitish velvety tomenium. 
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11- Var. a. and 8. frecluent all over Burmah in the mixed forests, 

espeoially in the upper ones ; var. y. not yet found. F1. H. and It. S. ; Fr. 
C. s. 

8. (3. HUMILIS, Wall. ap. Voigt Cat. Hort. Beng. 128 ; Hf. Ind. FL 
I. 390. 

Var. a, W ~ L L I C ~ I ,  tomentum more villous, leaves acute. 
Var. 8. BETUBIPOLIA, (Q. retusifolia, Kurz in Journ. As. Soc. Beng. 

1872. 2941, tomentum velvety ; leaves deeply retuse and broader. 
Ha. Var. a. Ava, Segain hills (Wall.); var. 8. not unfrequent in 

mvannahs, especially along the borders of swamp forests of the Irrawaddi 
alluvium in Pegu. Fr. C. 5. 

The drupes are normally 4-lobed, but by abortion usually 2- rarely 1- or 
8-lobed. The species is hardly more than an extreme form of Q. kireuta, Vhl. 

9. G. MrcnosTsMara, Wall. ap. Voigt Cat. Hort. Calc. 128 ; Kurz 
in Journ. As. Soc. Beng. 1873. 63 ; Hf. Ind. F1. I. 390. 

HAB. Ara ; Prome hills (Wall.) F1. Sept. Oct. 
10. G. ELASTICA, Royle Ill. Him. P1. 104. t. 22 ; Walp. Rep. I. 361. 

(a. miutica, our. vatita, Jbast. in Hf. Ind. F1. I. 387.) 
Ha. Frequent in the upper mixed forests of the Pegu Yomah snd 

Martaban ; also Chittagong. Fl. Nov. Decb. 
11. Cf. B~UTICA, L. Mant. 122 ; Roxb. F1. Ind. 11. 686; Hf. Ind. 

F1. I. 386. 
Var. 8. s m ~ ,  (Cf. nana, Wall. Cat. l l02),  stunted and low, possibly 

the result of jungle fires. 
HAB. Only the stunted variety appeara to grow in Burma (Griff. 

656) probably Ava ? 
12. Cf. TLLIBFOLTA, Vhl. Symb. I. 35 ; Roxb. F1. Ind. 11. 587 ; Bedd. 

F1. Sylv. Madr. t. 108; Hf. Ind. F1. I. 386. 
HAB. Birma ( t e ~ t e  Masters). 
13. G. ~ U T I L ~ P O L I A ,  Juss. Ann. 11. 92 ; DC. Prod. I. 611; WA. 

Prod. I. 791  Afiq. F1. Ind. Bat. I/2. 201 ; Hf. Ind. F1. I. 390. (a. V e r a ,  
Iloxb. F1. Ind. 11. 691). 

Var. a. ASPERA, (Q. aspera, Roxb. 1. c.) leaves all rotundate and often 
somewhat lobed towards the summit ; sepals only 26. lin. long or a little 
longer, pubescent from stiff appressed hairs ; petals 4 lin. long ; bracteolee 
abort, oblong, acute. A low shrub, 2 to 3, often only f- foot high, the 
tomentum usually short. 

Var. 8. VIBIDEBCENB, as the preceding, but the leaves of a very thin 
chartaceous texture m d  very large, green, acuminate, above himute from 
simple, beneath from stellate, tawny hairs; flowers usually larger ; sepals 
tawny pubescent ; petals as in the preceding variety, but the lamina more 
acute ; ripe drupes glabroue. Low shrub, 2-3 fi. higb. 
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Var. y. tclerophylloides, a low shrub, 8-4 ft. high, more or less branched, 
the younger parts densely rusty-coloured villous; leaves very variable in 
shape on the same branch, the lower ones usually ovate-oblong, up t o  nearly 
one foot long, t l ~ e  upper and uppermost ones gradually smaller and narrow- 
er, from ovate to  lanceolate, doubly and sometimes bristly eerrate, acumi- 
nate, scabrous or thinly pubescent above, beneath more or less stellate- 

' pubescent or almost tomentose ; bracteoles linear-lanceolate, acuminate, 
pubescent externally, longer or ss long as the flower-buds ; petals a line 
long, the lamina acuminate, pubescedt outside ; drupes deeply 4-lobed, often 
remaining sparingly hirsute during ripeness. A laterite form. 

HAB. Var. a. Pegu (Col. Eyre) ; var. 8. not unfrequent in the upper 
mixed forests of the Pegu Yomah ; var. y. frequent in the open, especially 
the low and Eng  forests of Pegu, Prome and Martaban. F1. May. 

A very variable plant of which I entertained some hope of being able 
to  separate var y. (which is also a common Assam plant) specifically. It 

. resembles in size of flowem G. sclwophylla, but the deeply . &-lobed 
drupes a t  once separate it. 

141. G. BCLEBOPEYLLA, Wall. Cat. 1095 ; Wight Ic. t. 89. (a. 
scabrophylla, Roxb. F1. Ind. 11. 684 [nomen latino-graecum] ; Hf. Ind. 
F1. I. 387). 

HAB. Ava and Chittagong (teste Xastem). 

Dmbvul  spe&8. 

1. B. tameolata, Roxb. F1. Ind. It. 586. 
HAB. Chittagong (ltoxb.) 
Possibly the same as G. viminea, Wall. 

Triumfetta, L. 
Conspectus of upecies. 

Sact. 1. ikppula. Capsules indehiacent or nearly no, globular, echinate, the celln n s d y  
1-seeded. 

Leaves rotundate, not lobed, blunt, beneath greyish-tomentone like the sepals, 
. . . T. rotundvo folia 

Leaves rotundate, armminute, often lobed ; the sepals stellate-hairy, ... T. rlrodoideo. 
W. 2. Bmrtramia. Capsules when ripe aeparatiig into 3-4 cocci, densely covered by 

long bristles, the cells usually %seeded. 
Leaves slightly k i t e  ; capaules and bristles glsbroua, .,. . . . T. a u w .  
Leavea at lesst beneath densely tomentom or pubescent; capsules tomentone, the bristlee 

mom or less pilose, straight or curved, ... ... . . . T. p i k a .  

1. T. BHOMBOIDEA, Jacq. Am. 147. t. 90 ; Mast. F1. Trop. Afr. I. 
257 and Hf. Ind. F1. I. 395. (1! aqulata,  Lamk. Dict. 111. 41 ; Wight 
Ic. t. 320; T. Bartran~k, ltoxb. F1. Ind. 11. 463 ; !l! cana, B1. Bydr. 116, 
non Mast.). 
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HAB. A common weed not only in cultivaM lands but also in $1 leaf- 
shedding forests all over Burma and adjacent provinces. F1. B. and C. 5. ; 
Fr. C. 5. 

2. T. 8smih.ibba, L. Mmt. 73 ; Hf. Tnd. F1. I. 896. 
Han. Temserim, Tavoy (teste Xastera\. 
8. T. ~ X D I P ~ L I A ,  Lamk. Dict 111.421 ; Hf. Ind. F t  I. 395. 
HAB. Ave (Wall.) 
4 T. ANNUA, L. Mant. 73 ; Bot. Mag. t. 2296; Hf. I d .  F1-1. 396 
Hm. Not unfrequent in the upper-mixed and dry forests all over 

Pegu, also frequent in deserted hill-toungyas ; Ava. Fr. NOT.-Febr. 
5. T. Puma, Roth Nov. sp. 223 ; Hf, Ind. F1. I. a, 
Var. /3. OBLONGA, (T. oblonga, Wall- in Don I. Prod. Rep. 227 ; Z 

tomentora, Mast. in Hf. Ind. F1. I. 894, non Boj. ; T. octandra, &iff. Nat. 
Dicot. 612 ?) the brietlea of the carpela somewhat shorter and straight o r  
nearly ao. 

HAB. Var. /3. common d l  over Burma ~ l d  adjaeed p r o h ,  in the 
mixed forests and deserted toungym. Fr. Nov. Jan. 

Masters, m F1. trop. Mr. and F1. Ind., identifiee var. f i  of this species 
with !l! bomtntooa, Boj. The Mauritian plant, which for a long time wae 
cultivated in H.B.C. but is now apparently lost, lias a velvety btolnelltum and 
emdl globular fruita not larger than those of T. rhombidsrr, whilo Mwters 
describes bbem aa being aa large m a cherry. 

M # u l  qecies. 

1. T. CAXA, Mmbrs in Hf. Ind. F1, I. 396, non Bh 
HAB, Chittagong (teete Masters). 

5 1. CspeuIes glob* or nearly so, mow or less muricsts. 
L- pairs of ematurea of leavw produced into tlve bristles : mpsnlw kOisulcate, t m  

... ... ... ... art% ... . . a C. eap~~ las i r .  
5 2. Capnules more or lesa elongate or ilnerr, cylindrical or angular, hut not 

winged. 
Capsulea 1 to 2 in. long or longer. StsllKna very nuxuemrm 
0 Lower pair of senuturen of leavea p r o d 4  into long bEistlea 

Caps& 2 in. long, B-called md &ribbed, l o n g i t d k d y  pitted, the portitwne withim 
... ... ... v q  distinct, ... . . C ol ibr iu .  

0 0 Lea- without braal briatleq d y  small and blunt 
oPpadw about 2 in. long, epPring1y and mi nut el^ tubercle4 glabmua, simply beak& 

... C. 3-loenlaria. 
Aa preceding, but cspsdes ody h o t  1 in. long, thinly pilose, .. C. Urtkrrfuliw. 
Capu la  1-lt in. loug, allnost terete, not wrinkled, 3-4-ceUecZ 34toothed a t  apex, with- 

... ... ... out partitinns inside, ... ... C. truiau. 
Capsules about t in. long. Stamens 6 tu 10. 

17 
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Crp~ulea allnoat teretc, tomenbaa, 3-celled, without partitions inside, ... C. fuuciewlaria. 
5 3. Capsules elongab, thick, truncate, 6-angled, the alternab anglos winged. 

Stamens 16 to 20. Leaven without bristles. Capsalee +-I in. long, terminating in 3 
simple or 2-cleft spreading points, ... .. . . . . C. o n r l a m g u l ~ .  

1. C. caPsuLaaIs, L. sp. pl. 746 ; Roxb. F1. Ind. 11. 581 ; Wight 
Ic. t. 311 ; Hook. Journ. Bot. 11. 92. t. 3,  Hf. Ind. F1. I. 397. 

HAB. Cultivated all over Burma, and frequently seen in deserted 
toungyas, along the borders of forests, around villages, etc. F1. C. S. ; Fr. 
H. S. 

2. C. OLrTOEmS, L. sp. pl. 746 ; Roxb. F1. Ind. 11. 681 ; Bat. Mag. 
t. 2810; Griff. Not. Dicot. 612 ; Hf. Ind. F1. I. 397. (0. decemangudaris, 
Roxb. 1. c. 582). 

HAB. Ava, Pegu, cultivated and wild in rubbishy placee and agrarian 
lands. F1. R. S. ; Fr. C. S. 

3. C. r m o c u w s ,  L. Mant. 77 ; Roxb. F1. Ind. 11. 682; Hf. Ind. 
F1. I. 397. 

HAB. Burma (according to Dr. Mason). 
4. C. URTICBFOLIUB, WA. Prod. I. 73 ; Hf. Ind. F1. I. 397. 
HAB. Ava (Wall ). 
6. C. TRIDMB, L. Mant. 566 ; Hf. Ind. F1. I. 398. (0. trilocrdaris, 

Burm. F1. Ind. t. 37. f. 2). 
HAB. Prome District (Wall.). 
6. C. FAWICULABIS, Lamk. Dict. 11. 104; Roxb F1. Ind. 11. 532 ; 

Hf. Ind. Fl. I. 398. 
HAB. Not unfrequent in dried up river-beds in the swamp foreste and 

savannahs between the Lhein and Irrawaddi rivers in Pegu Fr. C. S. 
7. C. AcuTmauLus, Lamk. Dict. 11. 104 ; Wight Ic. t. 739 ; Hf. 

Ind. Fl. I. 398. (C.@cw, h x b .  F1. Ind. 11. 582). 
HAB. Very frequent not only in rubbishy places, deserted toungyas, 

etc,, but also in the leaf-shedding forests, all over Burma. up to 3000 feet 
elevation, F1. R. S. ; Fr. C. S. 

Coltepectzls of species. 

h a v e s  entire, tufted-hsiry in the nerve-axil8 beneath ; prickles of fruit strong,' naoally 
thickened at base, ... ... ... ... .. E. Sligwr. 

Lenvea crennte-aerrate or toothed, at leaat when young puberulous beneath, the prickles 
longer, all thin and aubnlate, ... ... ... . . . 3. sterculinmcr. 

1. E. SIGUN, B1. Bydr. 56 ; Miq. P1. Ind. Bat. I/2. 109. (E. 
mur-ex, Bth. in Linn. Proc. V. Suppl. 72 ; Hf. Ind. Fl. 1. 399). 

HAB. Tenasserim, Thoungyeen, Ta-oo-road (Brandis). Fr. Apr. 
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Masters  state^ that the prickles of E. muvet are dilated at  the base ; 
the Khasya specimens No. 5. Hb. or. Hf. and Th., however, exhibit not a 
vestige of dilatation being simply incrassate at  base just as those of the 
Javanese plant. The s i g h  is a common tree in the hill-foreats of western 
Java and there well-known to Dutch botanists. 

2. E. BT~CULIACEUB, Bth. in Linn. Proc. V. Suppl. 72 ; Hf. Ind. 
Fl. I. 400. 

HAB. Not unfrequent in the drier hill-forests of Martaban ; Tenasee- ' 
rim, Moulmein District (Falconer) ; Birma (Ctriff. 076). 

Mg. 1. Xonocmuu. Anthem cuspidate or aristate. Flowm armplly rather large, the 
petals silky-hairy, fringed or very rarely entire. 

Petals entire with a few short teeth a t  apex or simply fringed, not cut or 
cleft. Petioles continuous, not geniculate-incrssmte. 
0 Idomcance  and nepala outside almost glabroaa 

All parts glsbroly ... ... ... ... I#. pethpstiolatw. 
0 0 Idoreeeence and aepah ontaide s i l l y - p u k n t .  

... Glabmno ; petals entire, acumi~urte; pedioele 4-Q in. long, .. L Qnpth i i .  
Glabrous ; petals deeply but simply fringed ; pedicele 3 4 lin. long, ... E. Tarcraw. . Petals 2-%cleft, the lobes jegged or fringed ; anthers glabrons or puberu- 

Ions. 
0 Petiole genicnlate-thickened a t  apex. 

t Idoreaence with long-persistent leafy bracts. 
... All parta alm m e  and idoreacence glabrons, ... ... 6. budeatwr. 

t t Brscta of inflorescence d l ,  very deciduons. 
X Racemes and sew glabmns or nearly ao, ... B. h v k .  
X X Racemes and sepaLs more or less tomenhe or pubescent. 

Leaves 1-14 ft. long, cuneate-acuminate at  baae, acute ; anthem Bhorter than the bristle ; 
... . drupes puberuloue, the putamen slightly compressed, ... E. grandyoliur. 

Leaves 1-1 ft. long, rounded a t  the narrowed b ; leavea glabrom or nearly so ; puts- ... men tercta, ... ... ... ... E. rugorw. 
0 0 Petiole continuono, not genicnlatethickened at  apex. 

... Glabrons. Putamen long reenwed-aculeat. ... ... E. ggmndt@nu. 
pubmen lamnose-tubercled ; leaves blunt, very thick W ~ M ,  glabrous, E. ZiltwnIds. 
S ~ b g .  2. Elnoempi aeri. Anthers blunt, or the longer valve sharply produced; flowen 

small ; petale glabrous. 
t Putamen even and usually dightly rimose, or obeoletely wrinkled. 

Calyx and pedicel8 glabrous. 
Leaves glabrono, blistered-speckled and opaque ; petioles long, thickened a t  the summit ; 

... ... ... anthers bearded. ... .. E. Joridundw. ... Leaves glabmua, opaque, acuminate ; petiole not geniculate-thickened, E. hnecbfoliw. 
Leaven glabrous, blunt or ronnded a t  apex; petioles short but slender, not thickened 8 

anthers naked; drum unknown, . . ... ... E. hygmphilw. 
t t Putamen wrinkled or tubereled. Calyx and pedicel8 puberulw. 

X Petioles not geniculate-thickened at  apex. 
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Leaves and petioles glabrous ; etyle long, eraerted ; the longer onth-11 acute ; d m p  
glob*, ... ... ... ... ... ... 6. gmitnu. 

Leavos beneath dong the nowen and the short petioles denselp puberulolls ; stjle short ; 
anther.& equal, blunt ; drnpea oblong. . . . . . . ... E. h l ~ u u z .  

X X Petioles thickened at mmmit. 
Leaves beneath nnd the rather short petioles denaely pubemlow .. E. W&N. 
Leaves and the long petioles glabrous ; dmpee oblong, ... . . . E. fohhrr .  
All parb denaely and shortly pubescent ; drupe globulnr, ... . .. E. #tiplaria- 

1. E. G R I P P ~ ~ H ~ ,  Kurz in Journ. As. Soc. Beng. 1870. 68;  Hf. 
Ind. Fl. I. 408. (Moraocerae tr ielnthera,  Griff. Not. Dicot. 6i8 t. 619. 
f. 2). 

HaB. Tenasserim, Mergui, in slirubberies (Qriff.). F1. Dec. Jan. 
2. E. PETIOLATUS, (Monoccrapetwlata, Jack. Mal. Misc. in Ho3k. 

Bot. Miec. 11. 8tj ; E. integra, Wall. Cat. 2668; Hf. Ind. F1. I. 4.08 ; E. 
ovalis, Miq. in Suppl. F1. Sum. 406). 

HD. Tenssserim (Helf. teete Masters). 
8. E. BaamEaTns, K u n  in Journ. As. 800.1871. 48 ; Hf. Ind. El. 

I. 406j. 
HAB. Tenssserim, in tropical forests of Thoungyeen (Brandis) ; Moul- 

mein (Falconer). F1. March, Apr. 
4. E. simplex, Kurz MS. 
HAB. Tenssserim (Qriff. 701). 
Evidently nearly allied to E. aoristottn, Roxb. but d ier ing in the shape 

of the leaves and the glabroua racemes. The flowere conform to those of 
the preceding species. Ctriffith's ~pecimens from E. Bengal (No. 702) 
differ only by a puberulous inflorescence and may also belong here. 

6 .  E. OBANDIPLOBUB, Smith in Rees Cycl. No. 6. (dlonoceruu Ean- 
ceolatum, Hassk. Cat. Bog. 208 ; Miq F1. Ind. Bat. 1/2. 212 ; Monocero 
grandwra ,  Hook. Bot. Mag. t. 4680 ; E. Zunceolatw, B1. Bydr. 129). - 

HAB. Martaban, not rare along the banks of rivers in Toukyeghat 
District E. of Tounghoo. 

6. E. O R A N D I ~ L ~ B ,  K u n  in Journ. h. Soc. Beng. 1872,2M. 
HAD. Frequent in the tropical forests of the eastern slopes of the 

Pegu Yomah aud Martaban down to Tenasserim. Fr. FeLr. March. 
7. E. suoosa, Roxb. F1. Ind. 11. 596 ; Wall Cat. 2658. A. C. ; Hf. 

Ind. F1. I. 406. ( M m c e r a  rugoua, Wight 111. I. 83 and Ic. t. 61). 
HD. Frequent in the tropical forests, especially along choungs, of the  

eastern slopes of the Pegu Yomah and Martaban. F1. March, Apr. 
Masters refers Wallich's E. r tyw to X. ttuberculatus, Roxb. without 

giving his reasons for so doing. 
8. E. LITTOBALIB. T. and B. MS. 
Ham. Tenasscrim, Moulmein (Falconer). Fr. Febr. 
N. B.-What 1. have from the Botanical Gardens, Buitenzorg, under 
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the name of Monoeerar obtuam, Haask. belongs to E rugosus. The Te- 
namerim plant (with which Griffith's No. 700 is identical) haa very thick 
and obtuse leaves, and is in my opinion a distinct speciea. I have therefore 
retained the MS. name of Teysm. and Binnend. for tlie plant. 

9. E. VARUNUA, Ham. ap. Hf. Ind. F1. I. 407. 
H ~ B .  Chittagong (teste Masters). 
Differs from E. p n i f o l i u s ,  Wall. solely by the silvery  ilk-hairy inflo- 

rescence and larger flowers. 
10. E. ~ ~ o a m m u a ,  B1. Bydr. 120; Miq. F1. Ind. Bat. I/2. 210 ; 

Hf. Ind. F1. I. 401. (E. sewatus, Itoxb. F1. Ind. 11. 596). 
Ha. Frequent in the tropical forests, along chounga, of the Marta- 

ban hills E. of Tounghoo down to Tenasserim ; aleo Chittagong. F1. Apr. 
The speciee is easily recogniaed in a dried state by its peculiar blister- 

ed opaque leaves. 
11. E. w e ~ o ~ ~ m s ,  Kun, MS. 
I%a. Frequent in the swamp forests of the alluvial plains of Pegu 

and Martaban ; also Upper Tenasserim (Falc.) F1. Jan. March. 
I looked for some time upon this species as a variety of E. p h o t i n k  

folius, but the habitat as well as the structure of the leaves are inconsistent 
with such a view. It is nearest to E. bncecefoliue, R O X ~ : ,  but differs by 
obtuse or rounded leaves and beardless anthers. 

12. E. L U C ~ O L ~ S ,  Roxb. F1. Ind. 11.598; Hf. Ind. F1. I. 408. 
Hm. Tenasserim (teste Masters.) 
13. E. G m a u a ,  Roxb. F1. Ind. 11. 592; Hf. Ind. F1. I. 400. 

(Gunitrue q h d ,  G ~ r t n .  fruct. 11. 271. t. 189 ; Wight Ic. t. 66 ; E. 
cyandcavurr, Mast. in Hf. Ind. F1. I. 406). 

Ha. Chittagong. 
14. E. ~ ~ c m o s u s ,  Wall. Cat. 6868. 
HD. Not unfrequent in the tropical forests and along chounga in the 

moister upper mixed forests of Pegu and Martaban down to Tenasserim. 
F1. May, July ; 'Fr .  March, Apr. 

1.5. E. WALLICEII, (2. bnp$dius, Wall. Cat. 6682 ; Hf. Ind. F1. 
I. 409. non Bl.) 

)Ian. Not unfreqnent in the E n g  and low forests from Martaban 
(Toukyeghat) down to Upper Tenasserim ; also base of Pegu Yomah ; Ava 
(Wall.) 

I have often met with the tree, but alwaye without flowers or fruit. 
The laves  generally resemble E. Ganitrus but are puberulous all over 
or, in very old ones, only beneath along the nerves, and w are the petioles 
and branchlets. It appears to be a distinct species. 

16. E. ROBUSTUS, Roxb. F1. Ind. 11. 697 ; Wight Ic. t. 09; Hf. 
d .  1 .  1 2 .  (E. Hew&, Kure And. Rep. ed. 2. 32. and Mnst. in. Hf. 



Ind. F1. I. 402 E. sp. Cfriff. Not. Dizot. 517. t. 592. f. 2). 
HAB. Frequent in the tropical forests of Martaban and Tenasserim ; 

also Andumans ; and Chittagong (teste Mast.) F1. Apr. May ; Fr. Aug. 
N. B.-E. cuneahrs, Wight, is noted by Masters us growing in Chitta- 

gong. Birma, and Tenasserim. I do not know the species. Possibly. t he  
Burmese localities refer to E. lacunosus, Wall. 

' 

17. E. BTIPULABIS, B1. Bydr. 121 ; Miq. F1. Ind. Bat. 112 210 ; Hf. 
Ind. F1. I. 404. 

HAB. I n  tropical forests of Martaban and Tenasaerim, up to 3000 
feet elevation ; also Itangoon District (Brandis). F1. Nay. 

1. E. LmoaTacHYa, Wall. Cat. 2672 ; Hf. Ind. F1. I. 403. 
HAR. Tenas~erim (Helf. teste Mast.). 
Mwters atatee that the species is very like E. robmtua but that the  

anthers are bearded, while in E. robustue itself he tells us that the anthers 
are both bearded and beardless. 

2. E. LUCIDU~, Mast. in. Hf. Ind. F1. I. 4103, non Roxb. 
HAB. Chittagong (Griff. teste Mast.). 
Ma~tera identifies his ~pecimens with Roxburgh's plant, which the late 

Dr. Anderson had already recognised aa an Euphorbiacea and which is 
Cleidion J a v a n h m ,  B1. I doubt the correctness of the habitat given for 
the reason that Griffith had never visited Chittagong. 

I have not seen E. obbngus, Qmrtn. from Moulmein. 

LINEA?. 
Cbnapecluo of species. 

Trib. I.  E U L I X E .  Petals twisted. Perfect stamens ae many ae petah, Capsale 
oponing scpticidallp. Herb or small shrube. 
1. RBINWABDTIA. Calyx glsbmua. Styles 8 or 4. Capsule 8-&celled. 
2. Lrmx. Calyx glnbrous or pubescent. Styles 5. Capsule 5-celled. 

Trib. II. ER~-THROXYLELB. Petals usually imbricate, rarely twisted, with a b a d  
wale inside. Perfect stcunens twice ae many ss p e t . .  Fruit s drupe. Shrubs or 
trees. 
8. EBYTHBOXYME. Petsla with a double basal scale inside. Pedicel8 1-flowered, 
arillary. 

Rainwardti& Durn. 
1. R. INDICA, Dum. Comm. Bot. 1322. 19. (R. trigyna, Planch. in 

Hook. Journ. of Rot. VII. 522; Hf. Ind. F1. I. 412. ; finurn t%ynurn, 
Roxb. F1. Ind. 11. 1892. 110; Bot. Mag. t. 1100; Sm. Exot. Bot. 31. t. 
17 ; Linum repem, Don. Prod. Nep. 1826. 217). 

HAB. Martabm, Karen country (Riley) ; Chittagong. 
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Erythroxylon, L. 
Cbnspectus of epeciee. 

5 1. Etythroqba.  'Styles free from tho hue. 

Leaven oblong lanceolate, shortlj scuminate glancescent beneath ; pedicel3 about t in. 
long,, ... . . . . . . .. . . . . E. Kut~thianwm. 

5 2. Sethia. Styles united for about f of their length. 
Leaven obovate or oblong, blunt ; pedicel8 usually 3 lin. long, rarely longer, 

... E. mmogyncrrn. 
Leaven b d y  obovate or oblong, r e h  ; pedicels short, . . . ... E. runeaturn. 

1. E. I(UNTHIANUM, Kurz in Journ. As. Soc. Beng. 1872. 294 ; Hf. 
Ind. F1. I. 414. (Sethia ? Xunthiana, Wall. Cat. 6840, nolnen charta- 
ceum). 

HAB. Not unfrequent in the drier hill-forests, especially the stunted 
ones, on the Martaban hills E. of Tounghoo, a t  5000 to 7200 ft. elevation ; 
also Tenwerim, top of Thoungyeen hills, (Pariuh). F1. March. 

2. E. MONOOYNUJI, Roxb. Corom. P1. I. t. 88. and F1. Ind. 11. 449; 
Hf. Ind. F1. I. 4;4. ( E. Indicunt, Bedd. F1. Sglv. Madr. t. 81 ; 8etlcia 
Indica, DC. Prod. I. 576 ; Wight I1L t. 48). 

HAB. Pegu (accord. Dr. Mason). 
3. E. C ~ N E A T U M ,  (Urostig~no ? cuneatum, Miq. in Hook. Lond. 

Journ. VI. 585 ; E. Bumnonndcwn, Qriff. Not. Uicot. 468. t. 581. t 3. ; 
Hf. lnd. k'l. I. 414). 

HAB. Tenaswrim, from Moulmein (Falconer, Wall.) down to Mergui, 
along the coast of Madamaca (Qriff.). FI. Apr. 

Conspectus of genera. 
Td. I. HALPIBEIEB. Carpels never winged, frae or united into a fleshy or drnpn- 

ceons 1- to 3-celled fruit. Uwally erect shrubs, with d l y  opposite leavea and 
connate stipulea. 
1. MALPIQ~IA. Calyx 6-10-glaudnlsr. F i m e n t a  a t  base glabroue. Ovary entire, 

%%celled, styles terrninnl and free. 1)mpes containing 3 or fewer cmated nuts. 
Trib. II. B I R Z B .  SIImanre 1-3, obliquely accumbent to a short pyramidal toms, or 

the carpels united into a winged i n d e h . i n t  capeulo. Woody climber or raruly 
erect ahrube or trees, the stipules minute or wanting. 

Sturneta definite, wually 10, all perfect. 
0 Style 1. rarely 2. 

2. HIITAQX. Calyx witli a single large gland h a t e  to the pedicel. Clvpels 3- 
winged. Treen or w d y  climbers. 

0 0 Styles 3. Ca'yx without glands. 
8. ASPIDOPTERYS. Petals not clawed- Stigmas capitellate. S a m a m  broadly 

winged all round. Woody climbers. 
Stamens nnmeroue. Styles 3, consolidated. Calyx minute, without 
glmds. 

4. Pno~omsso?r. Capules indehiwnt, 3-&winged as in Hiptags. Petals ru- 
flcrcd. Woody climbers. 



Malpighia L. 
'1. M. COCCI~ERA, L. sp. pl. 611. (M. coceifero, L. ep. pl. ed. 

Rchb. 11. 871 ; DC. Prod. I. 578 ; Walp. Rep. V. 162 ; Bot. Beg. t. 568. 
M. he tmmtka ,  Wight 111. 138. t. 49). 

HAB. Frequently cultivated, and sometimes domesticated in rubbishy 
placea round villagea in Chittagong. F1. H. and B. 5.; Er. B. S. 

Scandent diffuse shrub, branched almoet from the baae ; leevea lerger, more scab and 
... greyish green; bark grey, ... ... ... H. Bang-u. 

A lofty climber, the stem simple, cable-lie, up to 100 ft. long ; learn d e r  end b m d -  
er, often blantish apicalete, ghbroun and gloeay, dark-green; h r k  dark-brown. 

... H. obtuifolio. 
A mal l  tree; Bowers often pale pink with the waal yellow basal blotch ; capsale not 

ridged on top, the wings shorter and bmeder, obliquely truncate; bark dark- 
brown, ... ... ... ... .,. ... H. mndicau. 

1. H. Bmorf.u,ENers, (Baniuteria Bsnghlanoir, L. ep. pL 856 ; E. 
Mbdablota, Gmrtn. Fr. 11. 169. t. 116. f. 4 ;  Wight Ill. t. 50; Hf. Ind. F1. 
I. 418; Gmrtnara racemosa, Roxb. Corom. PI. I. t. 18 and F1. Ind. XI. 
868). 

H a .  Not unfrequent in the dry and open, especially the Eug, forests 
of Prome and Martaban ; elso Tenaeaerim, Moulmein. F1. March, Apr ; 
Fr. Apr. May. 

2. H. obtuq~olia, DC. Prod. I. 688. (Gcartwa obtusifolia, Roxb. 
F1. Ind. 11. 869). 

HAB. Rather rare in the tropical forests in the deep ravine0 of the 
Pegu Yomah. Also Ava, Khakyen hilh (J. Anderson) F1. March. 

It is difficult to give good characters for this species, but i t  is in my 
opinion certainly distinct. 

8. H. CANDKCAN~, Hf. Ind. F1. I. 419. (H. arbwea, Kurz in Pegu 
%p. and in Journ. As. Soc. Beng. 1873. 228). 

H a .  Frequent in the dry and eng forests of the Prome District and 
there forming the upper dry forests. F1. March ; Fr. March, Apr. 

~ e c t u a  of p e c k .  
Glynobese persintent afur  the fall of the aamar~, conical, mb, etaerted, 

surrounded by 3 amooth acute disk-lobes. 
h v e e  t o m o n b  beneath, ncuminrb ; ovary himuto i nncleas of s p m m  with or with- 

... ... ... ... out a creat. ... ... d. R~(UU.  

Leavca to~ucntose beneath, mom or less glabmumnt, apiculate ; ovary quib glabroua ; 
... ... nuclcas of sr~maru with a crest, ... ... A. tomemtom. 



(fynobaee absent after the Ml of the samaras or minute and shorter than 
the disk-lobes, the thick 3-lobed oftan cup-shaped disk wually wrinkled. 
X Samara nearly ae broad as long, with a vertical & between the wings. 

All prta, also the ovary, quite glabrow ; disk in fruit about 1 lin. broad, ... A. concaaa. 
Laves more or less pubernlow aloug the nerves beneath ; disk doubly smaller, hardly 

... ... wrinkled, ... ... ... ... A. HeIfui. 
X X Samara more than twice as long as broad, not mated. 

All parta glabrous ; ovary hirsute, ... ... ... ,,.A. Roxhwghii. 
... All parte K i t e  ; ovary glabrous, ... ... ... A. hirncta. 

1. A. NUTANS, Hf Ind. F1. I. 421, non Juss. (A. lanugim8a, A. 
Juss. in Arch. Mus. Nat. Hist. 111. 512 ; Hirea  nutam, Roxb. F1. Ind. 11. 
447, non Wall.). 

HAB. Chittagong (Wall. 1057) ; Ava, Bhamo (J. Anderson). Fr. 
Jan. 

2. A. TOMENTOSA, A. Juss. in Arch. Mus. Hist. Nat. 111.514 ; Walp. 
Rep. V. 299. (Hima tonrentosa, B1. Bydr. 225). 

HAB. Not unfrequent in the tropical forests of Martaban E. of Toun- 
ghoo ; Ava, Khakyen hills (J. Anderson). F1. March ; Fr. May. 

8. A. concava, A. Jusa. in Arch. Mus. Hist. Nat. 111. 609 ; Hf. 
Ind. F1. I. 420. 

HAB. Tenasserim, from Moulmein to Mergui. F1. Fr. Apr. 
4. A. H ~ B I A X A ,  Kurz MS. 
HAB. Tenasserim, Moulmein district (Falc., Heif. No. 923.) PhanoB 

(Wall. No. 1067 not in Cat.) F1. Febr. 
Nearest to A. concaaa, from which it ia distinguished by the different 

leaves and structure of the retuoe-narrowed samara-wings, the smaller 
almost not wrinkled disk-lobes, etc. 

6. A. R o ~ s u a a ~ m a ,  A. Jues. in Arch. Hist. Nat. 111. 611 ; Hf. 
Ind. F1. I. 420. (Triopterde Indica, Willd.; Roxb. Corom. P1. 11. 32. t. 
160 ; HirQa Ifldiea, Roxb. F1. Ind. 11. 247). 

HAB. Ava ; (Tenasserim, Salween river, teste Hf.). 
6. A. EIEBUTA, A. Juss. in Arch. Mus. Hist. Nat. 111. 612. t. 17; 

Hf. Ind. F1. I. 421. (Hdrma Airsllta, Wall. P1. As. rar. I. 13. t. 13). 
HAB. Ava, Taong-dong ; Prome hills. (Wall.) F1. Fr. Aug. Nov. 

1. A. a o m m L r a ,  A. Juss. in Arch. Mus. Hist. Nat. 111. 514 ; 
Walp. Rep. V. 299. ( H i m a  rotundfolior, Roxb. F1. Ind. 11. 448). 

HAB. Chittagong (Roxb.) F1. March, Apr. 
Hooker refers this species to hia d nutam, but the description q r e w  

bethr with A. tomentosa. 
18 
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Plagiopteron, Griff. 
1. P. EUAVEOLENE, Oriff. in Macl. Calc. Journ. IV.  214. t. 13 ; Hf. 

Ind.  F1. I. 399. 
HAB. Tenweerim, Mergui (Qriff. 679). 

ZYGOPHYLLEAT. 
Conupectau of genera. 

1. Tarsu~ua. Stamens 10. Fruite dry, composed of 5-12 cocci usually winged 
or spiny. Herbs with pinnats leaves. 

Flowers 1-2 in. in diameter, the peduncles aa long or longer than the leaveg T. cistoidcr. 
Flowers 4-2 in. in diameter, the peduncles shorter than the leaven, . . . T. kmuginww. 

1. T. cicietoides, L. ep. pl. 554 ; Jacq. Hort. Schceub. I. t. 103  ; Bot. 
Reg. t. 791; Hf. Ind. Fl. I. 423. 

HAB. Tenaseerim, Mergui (tente Edgew. and Hf.). 
2. T. ~ ~ m a m o s u s ,  L. sp. pl. 553 ; Roxb. Fl. Ind. 11. 401 ; Wight 

Ic. t. 98. (11 tnrestriu, L. ep. pl. 554 ; Sibth. F1. Qrmc. t. 372 ; Rchb. 
F1. Germ. V. t. 161;  Hf. Ind. F1.423). 

HAB. Ava, apparently frequent in the h w a d d i  valley ; Prome Dis- 
trict. F1. March, Apr. 

N. B.-1 am not sure whether I! tmeutrk,  L. and 11 lanyinosus 
are not really different epecies. 

C'onarpectus of genera. 
Trib. I. OEBANIEB.  Flowers ~egolar or nearly so. Sepala imbricate. Glands sl- 

ternsting with the petals. Fertile stamens as many or 2 or 3 timos as many a s  
petals. Cmpeulea dry, the valvea elastically rolled npwards, or rnrely iudehisoent. 
1. GEB~~IUK. Perfeat etamenu 10, or rsrely fewer. Ovary-oells 2-ovuled. Cap- 

sule dehiscent, beaked. 
T d .  II .  09rlLIDE.Z. Flowera regular. SepaIs imbricate. Glaoda none. Stigmas 

capitate. Ovary-ceUs with 2 or more ovules. 
Capsule dry or nea~ly so, dehiscent. Herbs. 

8. O ~ ~ L I B .  Stamens 10. Capsule dehiscing locnlicidally, the valves wh&g with 
the axis. Leaves usually digitately compound. 

3. Bro~nl-rar. Stameus 10. Capsule dehiscing loeul ic i~ly ,  the valve8 usually 
separating from the axin to the base. Leaves pinnate. 

Berry fleshy, indehicent. Shrubs or trees. 
4 AVEBRHOA. Stamens 10, of which 6 often reduced to ataminods. Styles dis- 

tinct. Ovary-cells many-ovuled. Seeds adlate or without arillos. Trees with pinnate 
lenvee 
 TI^. III. BALS.4311NE6T%. Flowem regular, Sepals ue~~ally coloured, the poeticom 
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6. I~~PATIENR. The l a k d  petals connate in pairs. Capwle elastically dohiecent. 
6. HYDBO~BRA. All petah free h p e a  sappy, indehiwnt. 

OxEli8, L. 
1. 0. C O ~ C U L A T A ,  L. sp. pl. 624 ; Roxb. F1. Ind. 11. 457 ; Wight 

Ic. t. 18 ; Jacq. Oxal. t. 5 ; F1. Dan. V. t. 873 and X. t. 1753 ; Engl. Bot. 
XXIV. t. 1726 ; Sibth. F1. Gmc. t. 451 ; Sturm. Germ. F1. I. t. 1 ; Rchb. 
F1. Germ. V. t. 199 ; Hf. Ind. F1. I. 436. (O.puaillu, Salisb. in Linn. 
Trans. 11. 243; Roxb. F1. Ind. 11. 457). 

HAB. Frequent in rubbishy places, toungyas, garden-lands, along road- 
sides, etc., all over Butmah up to 3500 R. elevation F1. Pr. oo . 

. Biophytum, DC. 
Coypectw of ~ e c i e u .  

M e t e  nearly straight, in 10-14 pairs ; dowers larger ; capsule awally much shorter 
than the d y x  ; Beeds obliquely transverse-furrowed, . . . ... B. scnsitimrrn. 

M e t e  very unequal at baae, in 1226 p h  5 peduncles with a clubbed msss of bracts 
at apex, . . . . . . . . . ... ... ... B. adiantoidst. 

M e t e  equal, in 10-20 pairn ; dowers d e r  ; capnule almost an long ps or a little longer 
than the sepals, small ; slen~ler herb. ... ... ... B. R.einwardtii. 
1. B. BQBITIVUM, DC. Prod. I. 690 ; Wight Ill. t. 62. f. 9 ; Hf. 

Ind. F1. 436. (Oxalis seneitiua, L. sp. pl. 622 ; Roxb. F1. Ind. 11. 457 ; 
Bot. Reg. XYXI. t. 68 ; Jacq. Oxal. t. 78 ; B. Candolleunum, Wight Ill. 
t. 62). 

HAB. Frequent in rubbishy places, on brick-laid paths, fields and b u n -  
gyas, etc., all over 3urma. F1. May, June;  Fr. R. S. 

2. B. AuraNTorDEs, Wight ap. Hf. Ind. F1. I. 437. 
HAB. Tenasserim, Mergui (Griff.!. 
3. B. R E ~ A E D T I I ,  Walp. Rep. I. 476 ; Hf. Ind. F1. I. 437. 
HAB. Not unfrequent on poor and rocky soil in shrubberies and in the 

dry and open, especially the Eng, forests all over Burma from Chittagong 
and Ava down to Tenasserim. P1. Apr. May. 

Averrhoe, L. 
Convectus of .speck.  

Fmitn sharply angled ; need arillnte, . . . ... . ..A. C a c d o l a .  
Fdta  bluntish angular; seede without atillus, .. . . . .. A. Bilimbi. 

*I. A. CABAMBOLA, L. 'sp. pl. 613 ; Roxb. F1. Ind. 11. 450; Griff. 
Not. Dicot. 455. t. 540. f. 4 ; Bedd. El. Sy lv. Madr. t. 39 ; HC Ind F1. 
I. 439. 

HAB. Much cultivated in gardens all over the country. Fl. H. 9. 
and R. 9. ; Fr. C. S. 

*2. A. BILIMBI, L. sp. pl. 613 ; Roxb. F1. Ind. 11. 451; Bedd. F1. 
Sylv. ti. 117 ; Hf. Ind F1. I. 439. 
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HAE. Rarely cultivated in P g u  and Tenasserim. F1. 8. 8.; Fr. 
R. 8. 

The differences between A. Carambola and A. Bilimbi appear to me 
to be of generic value. 

Impatiens, L. 

Conspectus of species. 

Leavea all opposite or occnnionally ternately-whorled. 
Leevea almoet s e d e  ; flowers rather large, wings obtuse, the spur long and slender, 

... inflexed, ,.. ... ... ... .. J .  aincnai.. 

Exactly as the preceding, but the spur short and indexed, ... ...L wticulatu. 
Leaves on long petioles; flowers rather small the w ing  aminate, the q n r  ~hor t ,  

i n m o d ,  ... ... ... ... ... ... J .  circ&- . Leaves dl alternate. 
0 Flowers shortly racemow, umbellate or corymbcae a t  the onds of the long 

pednncles. 
Leavee petioled ; flowers small with a long straight or curved spur, . . J .  Taooyana 

0 0 Pedunclw 1- or rarely 2- or &dowered, ahorter than the leaves. 
X Spur uwally much shorter thsn the corolla. 

t Blowers 1-2 in. long. 
Stem wecnlent, the thickness of a goonequill; leaves narrow, pubescent or glabrescent 

shortly petioled. (Spnr often very long and slender), ... ... J. Balramha. 
Stem the thickness of the fin%er, short; leaves elliptic or ovate, glabrous, long-petioled. 

... J. Pa&hu. 
+ t Flowera small. 

Olabrom, slender ; leavea long-pctioled, narrow, ... ... .. J. c a p i U ; p  
X X Spur louger than the wmlls. 

Very slender, glabrous ; capsule pubernlous ; flowers rather large, ... J. ~ i o ~ ~ a .  

1. J. CHINENSIS, L. sp. pl. 1328 ; HI. and Th. in Linn. Proc. IV. 
119 ; Hf. Ind. F1. I. 444. (J. faecimlata, Lamk. Enc. MBth. I. 369 ; 
Wight Ic. t. 748 ; Hook. Bot. Mag. t. 4631; J. heterophylla, Wall. in 
lioxb. F1. Ind. ed. Car. II. 458 ; I. setacea, Coleb. in Hook. Exot. 3'1. t. 
137). 

HAB. Birma (Wall.) Tenasserim (Helf.) 
2. J. ~ I C U L A T A ,  Wall. P1. As. rar. I. 19. t. 19; Hf. Ind. F1. I. 448. 
HAB. Common in the open especially the low forests and in cultivated 

lands all over Burma from Ava and Martaban down to Tenasserim. Fl. 
Nov. Decb. 

Hardly more than a form of the preceding. J. tommtoea, Heyne, is 
stated by Hf. and Thorns. in Linn. Proc. to grow in Pegu, but the habitat 
is omitted in Hf. F1. Ind. It seems to be the above species, a t  any rate 
the Wallichian specimens cited belong here. 

3. J. circreoides, Wall. ap. Hf, md Th. in Linn. Proc. IV. 130; Hf. 
Ind, F1. I. 463. 



HAB. Ram in shady places in the moister upper mixed forests of the 
southern parts of the Pegu Yomah ; Tenasserim, Tavoy (Wall.) F1. Jan. 

4. J. TATOYANA, Bth. ap. Hf. and Th. in Linn. Proc. IV. 146. 
HAB. Tenasaerim, Moulmein District (Zwakabin ; Thoungyeen, etc.,) 

down to Tavoy. F1. Octob. 
e5. J. BALEAMINA, L. sp. pl. 1328 ; Roxb. F1. Ind. I. f%l ; Hf. and 

Th. in Linn. Proc. IV. 131 ; Hf. Ind. F1. I. 463. (J. dlalayeneis, Griff 
Not. Dicot. 457. t. 576. f. 2?). 

Var. a. VUL~ARIS, Hf. and Th. 1. c. 
Var. /3. COCCINEA, Ef. and Th. 1. c. (J.  coccinea, Sims. Bot. Mag. t. 

1256). 
HAB. Much cultivated by all natives and often as wild in toungyaa 

and in rubbishy places around villages. F1. H. S. 
6. J. PARISHII, Hf. Ind. F1. I. 456. 
RAB. Tenasserim, on limestone rocks near Moulmein (Parish). 
7. J. CUILLIPES, Hf. and Th. in Linn. Proc. IV. 135 ; Hf. Ind. F1. 

I. 466. 
HAB. Tenasserim, Moulmein District on limestone rocks. 
8. J. VIO~FLORA,  Hf. Ind. F1. I. 467. 
HAB. Tentuserim, Moulmein (Lobb.) 

Hydrooere, B1. 
1. H. m n m a a ,  WA. Prod. I. 140; Miq. F1. Ind. Bat. 112. 138. 

( I m p a t h  natans, Wiud. Sp, pl. I. 1175 ; Roxb. F1. Ind. I. 652). 
H a .  Not unfrequent along borders of ditches, watercourses and 

rice-fields of the Pegu plains. F1. R. 8. 
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ON TEE ASIATIC SPECIES OF MOLOSBT. 
B y  G. E. DOBSON, B. A., M. B., F. L. S. 

(Read May 7th, 1873.) 

The dioloasa' are found in all the warmer regions of the earth, but ap- 
parently exist in greatest abundance in the tropical and sub-tropical parts 
of America. They have been divided into several genera of which two only 
have hitherto been discovered in Asia ; of these Nyctirwmw is alone repre- 
sented in the Peninsula of India ; the other genus Chiromeks, containing a 
single species 0. torpuatw, inhabits the Malay Peninsula, Java, Sumatra, 
Borneo, and probably other islands of the Malay Archipelago. 

Although Nyctinomw has a distribution equalled only by Veapmtilio, 
extending through the warmer parts of the five great continents, a siugle 
species only, h5~ctinomusp2icatus, haa been known to  exist in the Indian 
,Peninsula. 

Another species of N y c t i m w  has been reported from C h i s  by Mr. 
Swinhoe, most probably N. Cestmii, Savi, also from Bouthern Europe. 

The total number of Baiatic species of Molosei known previous to  1873 
was therefore three, and to these I added in January 1873 a new and most re- ( 

markable species, N. Johwensia, which Mr. Wood-Mason's private collector* 
obtained a t  Johore in the Malay Peninsula, and in this paper I shall de- 
scribe another new species from India (preserved in the collection in the 
Indian Museum) which had been confounded with N. plicafus. 

Genus N ~ c ~ n i o a r u s ,  Cleo%'. Ea r s  connive&. 
2 1-1 2-8 8-4 

Dentition :-in. - ; c. - ; p. m. - m. - 
4 1-1 2-2' 3-3' 

a. Ears  close together i n  front, their inner rnargine h a a i q  a common 
point of origin on the fwehead; tragw expanded and r 4 d  of above. 
(Subgenus, Dinopa). 

N Y C ~ O M U S  CESTONII. 
D i m p a  Cestonii, Savi, Bull. de Sc Not., VIII, p. 286. 
Dyaopss Cutmii ,  Wagner, Suppl. Screber SBugeth., V, p. 702. 
Nyctia~nwr irra(gnw, Blyth, Cot. Mamm. Mus. Asiat. Soc. Beng. 
? Dyaopss (Xoloab(u) Riicppelii, Swinhoe, Pmc. Zool. Soc. Land, 1870, p. 619. 
A specimen in the Indian Museum labelled by Blyth " Nyctirwmus 

insignia, Blyth" sent by Mr. Swinhoe from Amoy, undoubtedly belongs to 
this species. It is an adult male agreeing in every re~pect with specimens 
from Southern Europe, having also the peculiar throat pore concealed by the 
long hair of the neck. I have no doubt that the specimen obtained also a t  

I have since ascertained that the specimen alluded to by the author wan raptured 
by my valued correspondent Mr. Jamee Meldrum of Johore. J. W-M. [Editor]. 



Amoy by Mr. 8winhoe and referred to  by him under the name of Dgsopea 
Buppelii belongs to this species also. 

This adds another species to the large number of Chiroptera known to  
be common to Europe and Asia. 

The shape of the tragus is similar to that of X Oestonii, and has the 
same relative size ; ears like those of N. plicatua but not connected by a 
band in front ; wing-membrane from the ankles ; calcaneum distinct, termi- 
nating in a lobe ; free portion of the tail shorter than in N. plicatus. 

This speciee, though so very well distinguished from N. plwatus by the 
above-mentioned characters, resembles that species very cloaely in general 
aspect, and the measurements of the different parts correspond so closely 
that  on a superficial examillation it may be confounded with it. 

I found, in a bottle in the Indian Museum which had bee; labelled N. 
plicatwr by Blyth, two specimens, of which one only was referable to that  
species, the other presented the characters enumerated above and so has 
formed the type for my new species. The Indian Museum has since receiv- 
ed other specimens of N. trayatus from Rajanpur on the north-western 
frontier of India, and from Jashpur near Chutia Nagput. 

b. Ear8 conjoined at the base of their inner margine; tragus o e y  
mll, puudroh. (Subgenus, Dyeapea). 

NYCTMOYUB PLICATUB. 

Vedperti2wpticatus, Bnchanan, Trans. Linn. Soc., 1800, Vol. V, p. 261. 
Nyctinomua Bungalsnsis, Oeoff., D m .  de l'Egypte, 11, p. 130. 
Nyctiuomtw t m b ,  Hod. ,  Zool. Researches in Java 
Mopa I a d k ,  F. Cnvier, Dents des Memmif., p. 49. 
Dyrqper plicatw, Temm., Monog. de Mammal., Vol. 1, p. 223. 

I have examined Buchanan's type of this species from General Hard- 
wicke's collection in the British Museum, also specimens of N. hnuw, 
Horefd. from Java. The only perceptible difference consists in the attach- 
ment of the wing-membrane. I n  N. plicatus although a strong raphe 
passes from the ankle along the tibia to  the margin of the wing-membrane 
yet the latter can only be said to commence from a point nearly midway 
between the ankle and the knee joints, while in N. tmuk the wing has its 
origin from the ankle joint or very close to it. It would be necessary be- 
fore separating the Indian. and Javanese forms into distinct species to 
examine a large series of specimens as i t  is probable that intermediate exam- 
ples exist. 

To this section, d i~t inguished 'b~ the very small tragus, and by the 
connection of the ears in front by a low band, belongs also N. 4yptMCUd 
from Africa. 



GC. E. Dobson-On the dsiatic Speciea of iKo2ossi. [No. 2, 

c. Bar8 ~ ~ ~ c t e d  in fiont by a deep band produced ~pwards ,  a d  
post&rly by a second band enclosing a hollow naked space between, on the 
crowm of t h  h t d  ; tragus small quadrate. (Subgenus, Chmephon*). 

Nyctinomw Johorenair. Dobson, Proc. Be. S0c Bang.. January 1873. 
' I have nothing to  add to my description of this very interesting spe- 

ciea. The type specimen preserved in the Indian Museum, an adult male, 
is the only representative of the speciea. I t  would be very desirable to 
obtain other specimens, especially females, as the peculiar cavity on the 
head between the ears may be a secondary sexual oharacter analogous to the 
frontal sac of some epecies of Plryllorhina. 

Genus CHIBQMELEB, Horsf. Ears separate, distinct. 
2 1-1 1-1 3-3 

Dentition :-in. - ; c. - ; p. m. - m. - 
2-2' 3-3' 

C%irorneZea twquatw, Horsfd., Zool. Research- in Java 
Chirotnebs twqmxtw et cadztw, Temm., Monog. de Mammal., I ,  p. 218 and 11, p. 

888. 
The upper incisors are stout and placed close together ; the upper pre- 

molar is large and tricuspidate ; the 1st lawet. premolar is minute and 
wedged in the apace between the canine and second premolar, which are 
close together ; the kqt upper molar is less than half the size of the seconc? 
molar. 
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DESCRIPTIONS OF NINE SPECIES OF A L Y C E ~ ~  FEOX ASSAM AND THE 

NAQA HILLS.-By Xnjor H. H. GODWIN-BUSTEX, E: R. G. S., E: 
2. S., Jc., Deputy Superintendent Topographicat Survey of India. 

(With Plate 111). 
(Red  Angnst 6th, 1874). 

Another season of research in the N. E. frontier h w  added largely 
to itu terrestrial moiluscan fauna, and I was particularly fortunate among 
the smaller forms of the Cycloatomacea. The Alycai particularly seem 
to be inexhaustible; the different species are very local but very per- 
sistent in character over comparatively small areas, and sa they are generally 
abundant where they occur, the idea that they are accidental varieties is not 
snpported. Very few have a wide vertical distribution and several common 
forms of the K h k i  Hills, a t  a distance of 120 miles east, in the Nags 
country, are absent or become very rare indeed. The whole section is a most 
interesting one aiid illustrates admirably the many changes that nature will 
ring on any particular form of life, when confined to lmrticular hnbitata 
suited for their development end again subjected t o  all the slow alternations 
in climate, soil, $c. that time produces. 

I give at the end of the paper a few additional notes as t o  the range of 
some species of the group previously described and again met with. Several 
species of Alycai when taken in a fresh state are found covered with a coating 
of earthy matter rendering them very indistinct and difficult to find, especially 
as they are to be found below the ~urface and under the dead 
leavee and decaying bark and sticks that cover the ground so thickly in old 
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forest. Dead shells may be sometimes seen ,in hundreds in the clearings 
after the cut  jungle has been fired, when all the surface vegetable mould 
i~ burnt and the ground deeply heated; in this way many local forms of  
landshells are destroyed off large areas as the country becomes cleared, and  
many of the  more local species no doubt have thus died out. 

ALYCEUS m ~ u m s ,  n. sp., Plate  111, Pig. 1. 

Shell depressedly turbinate, solid, pale ocllreous horny, moderately umbi- 
licaterl, smooth, finely sculptured on the swollen portion of the  last whorl 
adjacent t o  the  sutural tube. Spire conoid, apex blunt ; suture impressed. 
Whorls 4+, t h e  last very much swollen for the size of tho sliell. Constriction 
smooth, very short. Sutural tube moderate. Aperture oblique, circular ; 
peristome double, solid, united, and reflected. Operculum concave, black, I 
i ts  position far forward a t  the very elge of the aperture. 

Dimensions, major diam. 0.28"-0.16," minor diam. 019"-0'13," alt. 0'15 
-4.11,'' diam. ap. 0 07." 

2Zahitat.-I first noticed this shell in the collection of Mr. F. Stoliczka, 
who kindly allowed me t o  take it for figuring ; it had been found in Assam, 
bu t  its exact locality was unknown. I n  the winter of 1872-73 I was fortu- 
nate t o  find it  myself in the Nags Hills under Japvo Peak and again a t  
YBmi, P l ~ i ~ n g g u m ,  and Qazipl~imi a t  the head of the Lanier River on the 
main water-sl~ed. 

This nhcll in many respects nneimilntes t o  A. conicus, rnil~i, but  is more 
openly umbilicated ; in another direction it has the character of the sub-genue 
Diofyx viz. in form of mouth, the  short constrictiol~, and position of oper- 
culum close to the edge of the aperture. 

A ~ r c a u s  ~TBIQATU~,  n. sp., Plate 111, Fig. 2. 

Shell pale corneoua or amber, finely and evenly costulated throughout. 
&ire depressed, apex blunt and darker coloured. Suture moderate. Whorls 
83, the  last very littie swollen, slightly constricted, with a single low ridge 
close behind the aperture, the constriction smooth dnd very finely striated. 
Sutural tube very short. Aperture slightly oblique, circular; peristome 
single, simple, continuous, moderately thickened. Operculum ...... ? 

Habitat.-Assam in collection Ferd. Stoliczka. 
Major diam. 0.15," niinor diam. 0.11," alt. 0.03; diam. ap. 0.05,". 
This is another species of the short-sutural-tubed section of Alyc-, 

of which A. Khaaiacus (vide P1. 111, Fig. 4, J. A. S. Bengal, Vol. n, 
Pt. 11, 1871) is a good tgpe. The general and distinct costulation from 
constriction t o  apex, particularly the form of constriction and mouth, ma& 
it as a good species. It is more openly umbilicated than A. Ek&cur. 
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I have an A&CM from Darjeeling, found by Mr. F. Stoliczka, but as 
I powss but a a single much worn specimen, I hesitate to describe i t  mom 
fully: it  is very similar to A. Theobaldi, Bs. from the Khisi  Hills, but is 
smaller with a more expanded aperture ; peristome less thickened, and the 
sculpture appears to have been very fine ; I name i t  A. lenticulus, and trust 
some day to get other specimens. Dimensions, major diam. 0'14," minor 
&am. 0 11," alt. 0.08". 

ALYCBUS STOLICZKII, n. sp., P1. 111. Fig. 8. 
Shell globosely turbinate, thick, pale horny, finely and closely ribbed 

from ttie swell of the first whorl as far back as the end of the sutural tube, 
thence to the apex distantly and finely costulated ; narrowly umbilicated, 
spire conoid ; apex blunt ; suture well impressed. Whorls 4+, rounded, the 
last swollen, then sharply constricted close to the origin of the sutural tube, 
again swelling and expanding to the mouth. Constriction smooth with a 
few distant linea of costulation. The sutural tube peculiarly long. Aper- 
ture oblique, circular ; peristome double, outer lip small, the inner much pro- 
duced and expanded into 2 broad shallow channels on the inside of the outer 
margin separated by a V-shaped thickening of ttie same (see Fig. ab). 
Operculurn black, concave, of the usual multi-spiral form. 

Major &am. 0.31"-4-28,'' minor diam. 0.24"-0'20," alt. 0.17"'-0~15," 
diam. ap. 0.12," sutural tube 0.15." 

Habitat.-Two specimens were obtained for me by Mr. Belletty on 
Angmluo Peak, Nigi Hills a t  7,000 feet, during field season of 1872-73. 
I found i t  again further to the east at Kezakenomih, and a t  the head of the 
Lanier River a t  about 5,000 feet where the specimens were much larger. It 
comes near to the forms of A. Ingrami, W. Blf. var. (Pl. IV and V, J. A. S. 
Bengal, Vol. XL, P t .  11, 1871) from the same range of mountains, but its 
tumid shape, and particularly the very produced aperture, render it a very 
distinct and well marked species. I have named i t  after that very accom- 
plished conchologist F. Stoliczka* of tlie Geological Survey of India. 

h n c l ~ n s  QLOBULU~, n. sp., PI. 111. Fig. 4. 

Shell moderately umbilicated, globosely turbinate, white, finely costula- 
lated on tlie swell of the first whorl, becoming gradually smooth thence to 
the apex. Spire conoid, apex flat and rounded. Whorls 4:, flat, the last mo- 

Since this paper waa written, the nad news has renched ns a n t  this highly gittcd 
naturalit-to whom all readem of thin Journal and I personally owe so deep a debt of 
gratitude, and who to many of us wan a dear and chcrial~ed friend-hnd suceumbod to 
the erpoaure when in Yarkund and on his return journey to Leh. It  may be truly said of 
Stoliczbthat he gave his life to the verf Isst, and did nobly in the p d t  of Science. 
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derately swollen, then aharply constricted and again enlarged hy a ridge, 
from which emanate four minor longitudinal ridgea on the expanded portion 
of the peristome. Constriction narrow, close to sutural tube, this is moder- 
ate in length and about equal to the distance of its base to lip. Aperture 
much expanded, oblique, round, angulate above, waved on outer margin and 
cllannelled within ; the outer lip of peristome thin, slightly recurved on the 
inner lower margin. Operculum black, multi-spirial, concave. 

Major diam. 0'20," minor diam. 0.16," alt. 0.1 j," 
Robitat.-Phunggum, a Naga village at  head of the Lanier valley, at  

,6,000 feet, where i t  ia abundant. 
It is near the +atw form described in my last paper. I t s  larger 

globose form, long sutural tube, and more open umbilicus, mark i t  as I 

distinct. 

ALYCEUS B I C R ~ A T U B ,  n. sp., PI. 111, Fig. 6. 

Shell moderately umbilicated, aub-turbinate, pale corneous or nearly 
white, fine close ribbing on swell of last whorl, extending to behind the ter- 
mination of the sutural tube and thence to apex very finely and evenly ms- 
fulated. Spire depressedly conoid, suture impressed, apex blunt. Whorlrr 4, 
the last moderately ewollen, constriction rather wide, followed by a single 
well defined high ridge close behind the expanded portion of the aperture 
where it i~ defined by a sharp narrow costulata rib. The expanded portion 
anterior to this ia longitudinally waved on aurface, produced by two deep 
friaugular groovea situated well within the aperture and on outer margin. 
Butural tube short. Aperture oblique; perktome round, slightly angular 
above. Operculum, pale horny, concave. 

Major diam. 0.14," minor diam. 0.10," alt. 0.09," sutural tube 0*82." 
ITabitat.-Kopamedza Peak Naga Hill, 8-9,000 feet, in forest. 
Thin aliell belongs to the same group as the last and is very close to A. 

m m t u s ,  milii (vide plate 111, fig. 5, J. A. S. B., Pt. 11, 1871), but the 
longer sutural tube and the strongly crenated peristome of m m t w  mark the 
distinction. 

A ~ ~ c i s u s  EREBATUS, n. P1. 111, Fig. 6. 
Shell very closely umbilicated, turbinate, rather thin, pale corneous or 

dark brown, finely costulated on tumid portion of last whorl, rest of ahell 
smooth with shining surface, suture moderately impressed. Spire conoid, 
apex pointed. Whorle 4, rounded, the last very slightly tumid, comtricted 
and enlarged into a low recurved ridge. Sutural tube moderate. Aperture 
sub-vertical, circular, very finely notched on lower and outer margin ; peris- 
tome double, thick, the outer reflected on the inner margin. Operculurn 
thin, pale horny, flat in front. 
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Major diam. 0.10," minor diam. OW," alt. 0 09," sutural tube 0.75.'' 
Habitat.-Laisen Trigl. station, Munipur Hills ; rare, some eight speci- 

mens only having been found. 
I n  the thickened rounded fonn of the peristome this species assimilates 

to A. conicus, but the minute notches on the inner margin are peculiar and 
unlike what is seen in any form I am acquainted with. It seems intermediate 
between the above and A. dkgonim. 

h c z u s  m ~ m u o o a w ,  n. sp., PI. 111, Fig. 7. 

Shell depresaedly sub-turbinate, rather openly umbilicated, translucent, 
pale corneous, smooth glistening surface, very minute ribbing near sutural 
tube. Spire flatly conoid ; whorb 4, flat, the last very little swollen, con- 
etricted and enlarged again towards the aperture into a zigzag-shaped ridge 
or what might be described as three parallel and connected ridges. Sutural 
tube short. Aperture oblique, circular ; peristome double, both continuous 
and the outer slightly reflected. Operculum . . . . . . ? 

Major diam. 0.12," minor diam. 0'08," dt. 0'08," sutural tube 0.037." 
Habitat.-Hilb a t  head of the Lanier Biver, Naga Hilb, about 6- 

6,000 feet, rare. 
A close ally of A. E h i a c u ,  mihi, but a much smaller shell; the 

many ridged area near constriction, however, is a wide departure from that 
form. A large var. of A. Khasiocus occurred at  Cfaziphima and, as an in- 
stance of local variability in this genus, a few of the specimens have a slight 
tendency to a fimbriated peristome as in A. mdnotz~, mihi. 

*BLYcms @IORY~) ~WHIWS, W. Blf., var. M ~ O E ,  P1. 111, Fig. 8. 

This shell is much smaller khan graphicus from the Khasi Hills, $c., 

m d  is longer in spire with close costulation throughout. 
The differencen though persistent in Naga Hill specimens are not SUE- 

eient to make the form distinct. 
Major diah. 0.10," alt. 0.12." 

A ~ n c z u s  BWTII, n. sp., Plate 111, Fig. 9. 

Shell turbinate, openly umbilicated, thiclf, pale ochreous ; shallow but 
well marked ribbing on swell of last whorl and finely costulated on the apex. 
spire conoid, apex sharp, suture well impressed. Whorls 5, the last moder- 
ately swollen, constriction very slight, short, and smooth up to the peristome, 
sutural tube moderate, rather large a t  base. Aperture oblique, laterally oval, 
angular on inner upper margin, with 4 well marked notches on the outer 
margin ; peristome thickened, double, well reflected, inner lip continuous. 

Major diam. 0.22," minor diam. 0.19," alt. 0.15." 



Habitat.-Foot of the Bhutan Himalaya a t  the debouchement of the 
Barowli River, Assam; collected by Mr. J. Burt, to whom my thanks are 
due for this and eome other interesting shells. 

It is close to A. polygonorno, but the form of constriction is slightly dif- 
ferent, the peristome is well crenulated, and the sculpture stronger. A t  
Kemakia hill near Oowhatty, I obtained specimens of an Alyccew still 
nearer in form to polygonorno, only that the sutural tube is but about half 
the length, ending abruptly, while in polygonotna i t  is long and thread- 
like. I shall desqibe it in my next piper. 

A. crenatwr was found as far east as Shiroifurar, also a t  Kezakenomih 
and Ybmai. 

A. Ingrami, var. is &he commonest form in the Naga Hills and has a 
great range in altitude, being found a t  Dimapur in the Dunsiri valley under 
300 feet and as high as 7,000 feet a t  Khhnho Peak on the Burrail range, also 
a t  Laisen Hill and Sikhimi, and on the east side of the Munipur valley on 
the slopes of Nongmaiching and Mhngching. 

A. Nagmeis  I have from Kezakenomih, Kopamedza, Prowi, Laisen, 
and Nongmaiching. 

A. Khasiacuu occurred as far east as Kopamedza Peak, where i t  was 
associated with the nearly allied form above described, A. multi~mgosus. 

A. umula, Bens. is a very abundant shell all along the Burrail range, 
it retains the type form more persistently than any species of the genus 
known to me. Very fine large speeimens were collected a t  Kezakenomih, 
Naga Hills ; dimensions, alt. 0.20," diam. 0.20". 

A. diagojtiua and A. c r i ~ ~ o t u s ,  I found again in the Dunsiri valley, 
Dimapur, and lower spurs of the eastern Burrail. 

A. prosectus, Bens., so common in the Khasi Hills, is very rare in the 
eastern Nags Hills and I procured 2 or 3 specimens only ; these shew a 
transition, for they are not quite identical with the type form from Teria Ghat. 

Explanation of Plate III. 
Fig. 1, la, lb,  lc, Id, Alycmu injlatw. 
Fig. 2, 2a, 26, ,, atrigatw. 
Fig. 3, 3a, 36, ,, Stoliczkii 
Fig. 4 4a, 46, ,, globulw. 
Fig. 6,  5% 56, ,, bicrenatus. 
Fig. 6. 6a, 6b, ,, aerrati~s. 
Fig. 7,  7a, ,, multincgoacs. 
F ~ K .  8, 8 4  ,, ( ~ i o r J x )  graphicua, oar. minor. 
Fig. 9, 9% ,, Bcrrtii. 
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FOUIITH LIST OF BIRDS P R I H C I P ~ Y  PBOY TIIE NAGA HILLS m MUNIPUB, 
INCLUDING OTHERS FROM THE EHASI, GAUO, AND TIPPEEAH HILLS.- 
By &jw H. H. GODWIN-AUSTEN, E! R. a. S., E! 2. S., &., Deputy 
Superintendent, Topographical Sum y of India. 

(With Plates IV-X). 
(Reod May 6th, 1874). 

I n  adverting to  the hope expressed in my former papers, that the lists 
of birds from the N. E. frontier might be added to by members of the Sur- 
vey I'arty ; I have to thanlr several members of it for the aid they afforded, 
and especially are my thanks due to Mr. Wm. Robert, who was working 
during the field season of 1872-73 in thc Garo Hills. 

I must remind all connected with these survey operations that as they 
penetrate to the eastward, no finer field for ornithological research can be 
now found in India, as is shewn by the many beautiful new forms, 
that  I was fortunate enough to obtnin during my visit to  the Nags 
Hills and Munipur in the winter of 1852-73. Ten of these have been de- 
scribed by me in the P. Z. S., one in the ' Annals and Magazine of Natural 
History,' and Mr. Gould has described one in the ' Birds of Asia.' I have 
introduced these descriptions again to render the paper of more use t o  orni- 
thologists in India, into whose hands i t  is likely to fall. 

This fourth list contains 112 species, which with 380 before recorded 
! 

brings the number collected up to 492. 
I have adhered to my former resolve not to bring into the list any bird 

which has not been actunlly bagged, the record of species seen on the wing, 
especially of the smaller duller birds, not being of any real value. Thus 
some very common forms are still absent. A few corrections have to be 
made in my former lists and some further detail is necessary regarding two 
or tliree birds that  were brought into List No. 3, wllicli was prepared some- 
what hastily. I supply figures of seven of the new species, which will go 
some way, I trust, towards counterbalancing the imperfections which the 
paper may contain. 

In  tlle determination of the species, I have received very cordial as- 
sistance from Lord Walden, wliose fine collection from British India and 
Malayana aided most materially. I n  expressing thanks for assistance 
afforded, I must also include the name of Mr. R. B. Sharpe, in charge of the 
ornithological branch a t  the British Museum, who was always ready to 
place his time and the collection a t  my disposal. 
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Qaro Hills. Appears never to  be a common bird anywhere. I received 
two skins from the above hills, where i t  was obtained by Mr. Wm. Robert. 
I never saw it on the east of the Khasi Hills, where i t  appears to be re- 
placed by H. melanoleucos, Blyth. Their habits are Shrike-like ; they sit on 
isolated dead trees in the forest clearings and sally off fiom time to time 
to seize some insect. 

87. L m m u s  KIENIEBII, De Sparre. 

Thii rare and handsome Hawk Eagle was obtained for me by Mr. 
W. Robert of the Topographical Survey in the Naga Hills during the cold 
season. 

Length of wing 15.75,' tail 10,' tarsus 8.96,' bill from gape 1.5.. 
There is a fine specimen set up in the British Museum. Rare everywhew 
it appears to have a-great range. 

660. MILTUS MIELANOTIB, Tem. and Schl. 

I obtained this species in February in the Munipur valley ; but it waa 
not numerous. 

80. G t ~ a u c m m  B R O D ~ I ,  Burton. 

Naga Hills. This bird is not colnmon in these hills ; its monotonous call 
a t  night is not so often heard as about Mussoorie in the N. W. Provinces. 

82a. R I E ~ D O  C ~ ~ I C A ,  Sav. = HIRUNDO TPTLEEI, Jerdon. 

My specimens from Munipur are evidcntly identical with Jerdon's 
bird observed a t  Dacca in June, it was the only form in Munipur in Feb- 
ruary and Narch, and very numerous at  Imphal the capital; i t  was thou 
commencing to breed. Dsrjeeling specimens in the collection of Lord Walden 
are still more like Cahirica from Egypt. 

tW. 4.6,' T. 3.4, t". 0.4," Bf. 0.3.'' 
Hirundo gutturalis, Scop. is the form I obtained in the Naga Hills I 

a t  about 6000 feet in January and February, and recorded from the Khasi 1 
Rills as H. w t i c a  in my first list. Specimen from Naga Hills measures, 
W. 4.8," T. 4.3," t. 0.45," Bf. 0 8." At  S h i o n g  I did not notice them in 
any number until about July. 

f The numbers refer to t h m  in " Jcrdon's B i i a  of India." 
t Throughout t.his paper L. stan& for Length, W. Wing, T. tail, t. tam, 

Bf. bill at h u t ,  Bg. bill nt ppe .  



Hill Ranges of the N. E. Prontisr. 

100a. CYP~ELUS s w ~ w c ~ m s ,  Blyth. 

This is, I think, the first record of the occurrence of t h h  speciea within 
the Indian area I observed a few pairs in June breeding in the cliffs that 
overhang the falls of the '' Umhrau" a t  Shillong. They were not emy to 
obtain, and the first I shot fell into grass so far down that i t  was never found ; 
however, a day or two after I secured one, and after this they soon loft the 
place. I could not get at  the nests. My specimen agreee with those from 
Amoy and Malaccs in Lord Walden's collection. 

Wing, 5.1,'t. 0.5,' bE 0.29." It will probably be found in al l  similar 
deep valleys with precipitous sides that occur in the K h h i  hills. 

108a. CAPBIM~JL~US roTarra, 9, Schlegel. 

I shot this bird near the Umshirpi falls on the 29th May, It got up 08 
the path and immediately settled again about 10 yards off on the T e n  path, 
on again putting it up i t  did the same. Captain Badgley, who was wulk- 
ing behind me, called out that he had found the eggs. I then put the bird 
up a third time and brought her down. The eggs were laid close in under 
the rock on side of the path lying on the bare ground with no signs of any 
thing in the way of preparation for them or the young. The two eggs are 
of a dull white, blotched with three shades of umber and one M e  of ashy 
brown : in the one they are distributed pretty evenly throughout and this is 
symmetrical in form, the minor axis being in the centre of the length : in 
the other the mnrkings are mostly confined to tlie huger eud and the 
shape is rounder : 

1st. major axis 1'22, minor axis 0-88." 
2nd. 91 1-19,' 99 091." 

Another 9 was obtained by me near the village of Sopvomah in the 
Naga Hills, in January, a t  an elevation of 5000 feet, which, Lord Walden 
tells me, is identical with Japanese and Burmese individuals. 

Caprimulp is a common bird a t  Shillong during May and part of 
June, after which I did not hear their chukking noise so often, and at  the time 
I started for Calcutta in August, they hadapparently left the vicinity of the 
station owing probably to the +creased rain-fall, 

.From the Garo Hills. 
W. 7-55,'' T. 4.85," t. 0. 83." 

122. N n c m o m s  ATH~~TONI, Jard. and Selby. 

G m  and Naga Hills. 
20 
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126. E w n s ~ o a m s  ORIENTALI~, Lin. 

This beautiful Roller ia essentially a forest bird and was seen on several 
occasions on the Dunsiri. They frequented the trees that surround the large 
tanks a t  Dimapur, and I shot my specimens there. 

Several fine specimens were brought in by Captain Badgley and Mr. 
Chennell from the Tipperah Hills. I n  the Naga Hills I observed four 
large Hornbills, which I believe were this species, near Tellizo Peak, in 
January,-the only Hornbills seen in that part of the hills, no fruit then le-  
ing ripe. I n  the low Dunsiri forest, a t  that  season of the year, Hornbills 
arc very numerous. 

The Tipperah birds were very fine, their dimensions greatly exceeding 
those given in Jerdon's ' Birds of India ;' the largest measured as follows : 

Wing 21'6," tail 19.0, tarsus, 3 . V  

Length of bill along commissure to gape, .................. 12.V 
Bill in a straight line from point to gape, ................. 10.75" 
Leligth of bill over culmen to posterior of casque, .......... 16.5' 
Depth of bill a t  centre of casque (highest part), ............ 4.5" 
Length of casque, ..................................... 7.V 
Breadth of caeque a t  base, .............................. 3.68' 

Orange pink above, pinkish yellow on side of upper mandible and very 
red at the point; the lower is wax-yellow. 

156. PICUE CATIIPHaEIUs, Hodgson. 

One specimen was got in the Nagi Hills in the rather open country 
near Sikhami. 

8 Description. Upper par& pure black. Primary coverts tipped white 
secondary wholly white, forming a very large wing patch. The white spota 
on both webs of the alars are arranged thus : 

Primaries, 1st 2nd 3rd 4th 6th 6 th  all the rest. 
Inner web. 2 3 3 4 4 4 4 - - - - - - -  - 
Outer web. 1 6 6 6 6 6 4 - 

tipped wliite 

Tail coloured diagonally buff on 3 outer tail feathers, which have a 
eubterniinal black spot, aud the two outer either with a narrow black bar 
or two spots. Both above and below the eye pure white, bufish on the ear- 
coverts and fro~ltal band ; white a t  base of lower mandible, becoming buff 
on lower t h a t ,  and pale ochre OII breast aud aldolnen, much streaked with 
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black particularly so on former. A black band from base of lower mandible, 
down side of neclr, fading into the streaks of the upper breast. Occiput and 
aide of neck crimson extending round behind ear-coverts and crossing the 
black line from the gape forming a gorgct in front. Under tail-coverts pale 
crimson. 

It is called '' Khupi woi ru" by the Anghiimi Nhgh. 

161. H?~POPICU~ EiPERYTIIEUs, Vigors. 

Naga Hills. 
Wing black, the primary coverts tipped white and the primaries spot- 

ted on outer-web. Tail black, two outer feathers barred black a t  tip, the ante- 
penultimate tipped brown and with a single white spot. Bill pale yellow 
beneath. 

168. MULLERIPICU~ PULTERULENTUB, Temm. 

Mr. v m .  leobert sent me this large form from the Gtuo Hills. 
Bill greenish grey, lower mandible pale a t  tip. 

176. V- PYBBHOTIS, Hodgs. 

Naga  hill^. 

177. G ~ c m u s  a m u ,  McClelland. 

d and 9 from Garo Hills. 
The female wants the dull crimson on fore part of bead and there is 

less  ello ow in the dull green of head and neck, the former. in front is dull 
ochraceous. 

201. Cucmus POLIOCEPEALUB, Lathnm. 

This bird was very abundant a t  Shillong in the early summer months, 
and I obtained it in every phase of coloration from the intense rufous to 
the pure ashy. The peculiar loud call is heard all over the Pine forests and 1 
observed that sometimes the bird when perching aat along the branch, after 
the manner of Caprirnulgue. 

203. H ~ O C O C ~ Y X  VARIUS, Vahl. 
Garo Hills. 

211~.  CIRZY~OCOCCYX X A N T U O R ~ - C I X O S ,  Horsfd. 

This lovely bird from Hill Tipperah was obtained there by Nr. Ross 
Mangles, by whom it mas given to me. 

212. COCCPSTES MELANOLEUCO8, Gmel. 

Was rather a common bird a t  Shillong in June. I have often wit- 
ncased the noisy way in which the males chase the f e l d e  and Blyth's de- 
scription is very true ; a female measured- 
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L. 12.6,' W. 5.9,' T. 7-26,' t. 1.16,' Bf. 0.8 : iridea very dark brown, 
legs pale plumbeow. The contents of the stomach of this bird were 3 of 
the large hairy caterpillars (3+ inches long) so common on the grass-Ian& 
in the Khasi Hills. This female had a t  least 10 eggs in ovary, which 
presented no very great difference of gradation in size. The creca were 0.96' 
in length, intestine 11'6.' 

213. Cocc~eme C o a o ~ m u s ,  Lin. 
I have received this bud &om the Gam Hilla and from Hill Tipperah. 

227. BTHOPYQA GOULDIX, Vigorn. 
8 obtained a t  Mezimih, Naga Hills, a t  head of the Lanier River, a t  

6000 feet. L. 6.8." W. 2-08: T. 3.18, t. 0'56," Bf. 0.58.' It has a steel 
blue spot below the ear-coverte not noticed by Jerdon. The crimson extends 
over the eye ae a supercilium and the lores are black. 

228. ~ETHOPYQA I Q ~ C A U D A ,  Hodg. 
Thin was rather a common bid in the Naga Hilln a t  6000 feet in 

January ; generally seen in vicinity of the villagee, in ite winter dress. In my 
specimen the breast is not dashed with red a t  all, being quite plain orange 
yellow towards abdomen, and the female has no red about her a t  all. My 
female specimen has a slight trace of red just appearing on the feathem of 
the nnpe and back of neck. I fancy they ascend to breed about 9000 feet. 
8oturata waa corqmon a t  that altitude in ApriL 

237. DICEUY cHBmsoaRacm, Temm. 
. On the Samaguting ridge, Nectainidm were very common in the winter 

months, and I obtained thia comparutively rare bud near the station in 
December. The iridea are bright red, legs black. 

L. 3.9," W. 2 3," T. 1-4: t. 0.62: Bf. 0.4." 

2880. LEPTOCOMA H ~ ~ S E L T I ,  Temminck. 

From Hill Tipperah; added to my collection by Mr. ROBE Mangles, B. 
C. 8. 

242. PACEYGLOSSA  OXA AN TEA, Hodgeon. 
Shot a t  Sopvomah, Naga Hills, in December. 
I was fortunate in dkcovering this curious form so far to the e& 

ward in a new locality, it having been hitherto only known from Nipal and, 
I think, Ceylon. Jerdon says that the upper tail-coverts are green, in my 
specimen they are concolorous with the back. The iridee are red and the 
legs dark plumbeow. Bill black. 

Wing 2.9: T. 1.8," t. 0.6," Bf. 0.8.' 



Description. Above, all dull dusky grey, tail darker and brighter. Wing 
black, the secondaries sepia-brown. Sides of head same as the back. A 
white streak extends from base of bill down the centre of throat, some white 
about the sides of breast. Lower breast, abdomen, and under tail-coverts 
bright yellow. The two outer tail-feathera with a white spot on inner web 
close to the tip. Inside wing white. 

24A. CEBTHIA mfimsrn, Hodgs. 

A single specimen from the Naga Hills. 

24&. Srrra N A Q A ~ ~ I B ,  Godwin-Austen, Plate IV. 
Was first noticed a t  Sopvomah in the NdgA Hills last winter and I 

obtained several specimens on the watershed a t  about 6000 feet. It hae 
been described by me in the P. Z. S., 1874. I give a drawing and de- 
scription. 

Description. Above slaty blue, wings and centre tail feathers same colonr 
but paler. Quills dull pale black. A black streak through lores extending to 
ear-coverts and down side of neck. Beneath dull dirty white, purer on chin 
and throat, with a few white feathere bounding the emoverts. Flanks 
thighs and under tail-coverts dark rusty chesnut, all the latter with a telc 
mind white spot. Outer tail feathers black, a white patch on inner web 
of the three outer, which are tipped grey and terminally black on outer web, 
white on middle portion of the outer web of the outermost tail feather6 

Bill black above, grey below. Irides dark brown ; legs green black. 
L. 4.9: W. 8.0,' T. 1-75," t. 0-68," BJ 0.58.' spread of foot 1.2." 

260~.  Lamre  COLLWIOIDEB, Lemon = HYPOLEUCOB, Bly th. 
Found in the Iril valley, Munipur, in February and March, rare ; this 

and L. tephronotus were the only Shrike. seen in Munipur. L. 7.5," W. 
8.5; T. 8-8," t. 1.0,' Bf. 0.58.' 

286. C m u  ~ m m ,  Kin. 

Qaro and K.hasi Hills. 

289. TCHITEEA m s ,  A. Hay. 
Samaguting, April. 8 in full plumage. 
L 8.5," W. 8.6," T. 11-25," t. 0.58,' B$ 0.65.' 

810. M u s c ~ c m u  B ~ E B C ~ A E I S ,  Jerdon. 
Young agreea with a drawing by Dr. Jerdon of the above in immature . 

plumage ; my specimen ia from the Naga H i .  

831. M u e a c m u  ~ESTIQU, Hodge. 
Dr. Jerdon had told me that he htained this rare Fly-catcher in the 

hlated dense patches of forest, on the north side of Shillong Peak in the 
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Khasi Hills ; on my return to Shillong T looked for and found i t  tolerably 
numerous, getting some 8 specimens in May and June. 

8 Description. Above, side of neck, and upper breast cyaneous blue ; 
wings and tail are black edged with same. A narrowidi wliite line from base 
of lower bill to breast, which, with abdomen and under tail-coverts, is pure 
white; legs dark brown ; bill black. 

L. 4.5," W. 2.4," T. 1.78,' t. 0.6," BJ 0.52." 
I did not obtain a female, but it would appear, from a drawing by 

Dr. Jerdon, to be dull olivaceoue above with white tliroat and breast. 

823a. E R Y T ~ ~ O S T E ~ A  ~OWIDA, n. sp. 

Three specimens of this bird were   hot under Japvo Peak in January ; 
having failed to identify it, I believe it to be undescribed. 

Description. Above dull olivaceous brown, ocllraceous on rump and upper 
tail-feathers. Tail umber-brown sligl~tly tinged with ochre on outer web. 
Quills same as tail and pale-edged. The primary and secondary coverts very 
slightly tipped pale so as to form an inconspicuous bar on the wing. A 
pale ring round eye. Lores and ear-coverts dull grey with a rufoue tinge. 
Beneath dull lutescent, darker on flanks. Centre of abdomen and under tail- 
coverts wliite. 

L. 5.25," W. 2.6; T. 2.L: t. 0.5," Bf. 0.23." It is somewhat similar 
to E- Ieucura but the white basal half of the tail feathers in tliis last-named 
bird distinguishes it a t  once. 

822. S m n u  E E ~ C A ,  Blyth and Jerdon. 

This rare bird occurred under Japvo Peak, Naga Hills, a t  GOO0 feet. 
L. 5-0," W. 2.85," T. 2.2," t. 0.6," Uf. 0'35." A single specimen was 

procured by Jerdon a t  Darjeeling. 

325. E U Y T I I R O S T E ~ A  ACORNAUS, Hodg. 

I have this sombre coloured grey Fly-catclicr from tlie Ihang valley in 
M u ~ i i ~ ~ u r  and from Sliillong in tlie Kliasi Hills ; the specimen from tlie 
former locality measures, L. 4.0," W. 2.2," T. 1.6," t. 0.58," Bf. 0.33." 

326. ERYTHBOSTE~A MACULATA, Tickell. 

Obtained in the Naga Hills by Mr. Wm. Robert, cxtending its range 
considerably tu tlie eastward. 

346. PITTA cucuLLaTa, Hartlsub. 

Given to  me among otlier spccirnei~s from the Tipperah I-Iills by Mr. Ross 
Mangles. It in wortl~y of remark tliat now after 3 years of collecting I have 
never seen a Pittn on or near the northern range of hills south of the Brah- 
maputra (commencing with the Garo~, and theltcc to the eastward) save the 
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large dull coloured form of Ground Thrush, Hydrornis bbipalenaia of 
Hodgaon, which occurs on the Burrail range. 

Given to me by Nr. Chennell of the Topographical Survey, who obtained 
i t  in Hill Tipperah. It is one of the most beautiful of these richly coloured 
Ground Thrushes. 

866. PLANEBTICUB FE~CATUB, Pall. 

Thie bird, which agrees well with Jerdon's description, I shot on the 
Peak of Japvo, the l~ighest point of tlie Burrail range just under 10,000 feet, 
during some hard weather in the early part of January ; only one specimen was 
secured. 

Description. Above umber-brown dnrker on the head, the feathers dark 
centered ; rump ferruginous. Wing and tail dusky brown, coverts and 
secondaries edged pale rufous ; a well-niarked supercilium white, becoming 
broader behind the e r e  Lores dark brown, ear-coverts the Rame but lighter. . A rufous tinge on lower side of the neck ; chin and throat sullied 
white, with an indistinct stripe, commencing as spots, extending from base 
of bill, down side of neck, and round to the ear-coverts. A gorget on breast 
grey brown, with rufous tinge near shoulder of wing and spotted with dark 
umber. Lower breast and belly pure white ; under tail-coverts pinky ferru- 
ginous and pale tipped Flanks and thighs tinged rufous the former spot- 
ted brown. Under wingcoverts rich ferruginous. The inside of quills 

grey. 
Length 8'5," Tail 8.4," t. 1.3," Bf: 0'62." Irides dark brown; bill 

black above, dull yellow below ; legs dull brown. 
This bird much resembles a. unicolor, but is not SO plainly coloured on 

the back. 
873a. PABADOXOBNIB AUBTENI, n. Sp., G0uld. 

At  Kuehai in the Naga Hills, a t  about GOO0 feet elevation, in April, I 
obtained two specimens of this bird ; I afterwards procured three a t  Shillong 
in the summer. They differed so much from my original specimens of P.jZtz- 
v i r o s t ~ b  shot ill the low marshy country a t  the base of tlie hills that I was 
inclined to consider them distiuct. Mr. Gould, to whom I shewed these 
specimens and who had figured P . f l v i r o s f ~ - z k  from the original specimens 
sent home, pronounced them to be new to him, and hns described and 
figured tho species in the ' Birds of Asia,' under thc above title. Not having 
his description, I will only mention that the chief points of difference lie in 
the pale nearly white colour of the under parts, the paler brown of the 
back, and a markedly different distribution of the black on side of head and 
breast. 



My specimens measured- 
L. 7.8," W. 3.3," T .  41," t. 1-05,'' Bf. 0.67," Bg. 0.4 ;" which dimensions 

are smaller than those of P. &uirostrie. 
Legs plumbeous with a slight tinge of green ; bill yellow. 

885. P n c r o m s  S m s r s ,  Gmel. 
This Babbler is very common in Munipur ; dimensions of a apeoimen 

were : 
L 7.0," W .  2.6," T. 3.9" t. 1.05," Rf. 0'48." 

3906. T w D m s  G ~ a o m s ~ s ,  n. sp., Plate VIII.  
Above pale rufeacent brown, rather richer on head, wings, and taii ; 

feathers of head pale-shafted. Beneath, all pale fulvous, and whitish on 
abdomen. 

L. 4.5 ;" W. 2.4 ;" T. 2.1 ;" t. 1.0 ;" Bf. 0.5." 
Bill is brown above, pale ochre below, legs pale corneous. Tarsus and 

claws strong, the hind toe and claw long. I t  wae among tlie birds collected 
by Mr. Wm. Itobert in the Garo Hills, to whom is due the credit of i t s  . 
discovery. 

This bird is very similar in coloration to T. Abbotti ; but the bill differs 
much in the form of tlie nostrils, which have, as in P~wepyga, a lunular 
cover. This and Turdinua breaicaudutua would be, perhaps, better placed 
after Pnoepyga, with which they are closely linked through Pmepyya km- 
g i c d t a .  

400. PO MA TO^^ RUFICOCLIB, Hodg. 
This is the most abundant form of the genus in the Naga Hills, loving 

the damp shady sides of the foreet-clad hills. It ie called by the Angha~ni 
Nagas " Moh mera" I n  coloration i t  is very close to P. laPrcogaeter, Gtould, 
but ia much smaller. I give a description with measuremente. 

Above, olive green rather rusty on back of neck, head darker, tail uni- 
form with back and distinctly barred. A white supercilium, 1.6 inches in 
length, extends from base of bill to far back on neck. Lo= and ear-coverta 
black, a rufous patch on side of neck behind the latter. Witiga coloured 
like back and tail. Throat pure white sullied on breast with a few pale brown 
streaks. Flanks, abdomen, aud under tail-coverts pale olivaceous ; inside of 
wing grey. Bill yellow; irides red-brown ; legs yellowish grey. 

L. 7-25," W. 3-0," T. 3.4," t. 1-09," Bf. 0.8." 

408. GAEEULAX CEEULATUB, H0dg. 
This would appear to be a rather common Laughing Thrush in the 

Naga Hills; and I saw specimene that had been caught by bird-lime, the 
natives then still further spoil them by pulling out the quills and tail- 
feathers. Jerdon does not mention the grey on lower part of the ear-covert 
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which forms a pale spot; nude space round the eye dark grey, and a rufoue 
patch from base of bill to under the eye. 

L. 10.5," W. 4.0," T. 4-76,'' t. 1.6," Bf. 0.90." 

409c. GIaaau~as  a ~ ~ o s r r ~ s a c ~ ~ ~ a a x s ,  Godwin-Ansten, Plate VI. 
Described in the P. Z. S. for 1874 as follows : " Above head and forehead 

&dish umber-brown paling on back of neck into dull olivaceous brown of 
the rump and whole of the wing ; tail pale red brown ; lores, a patch below 
eye, under ear-coverts, and supercilium which extends backwards for 1) inchea 
from the lores, white ; upper portion of ear-coverts dark brown ; chin and 
throat ruddy brown, paling on the brcast into very pale dingy olivaceous, 
and into pale earthy ochre on abdomen and flanks ; under tail-coverta 
Rlfous." 

Bill black ; lrge fleshy brown ; irides dull red. 
Length 9.0," W. 3.8," T. 4.2," t. 1.38," bill a t  front 0.7." 
One specimen obtained in the Munipur vallcy, near Kaibi. 
This dull coloured Oawukzx is very einlilar in ooloratio~~ to G. rujfronu, 

Sw.. from Java, which is a larger bird and has no white supercilium nor 
white lower ear-coverts. Another eimilar form is P. cinereiJrone, Blyth, 
from Ceylon. 

409L Cfammaa: GALBANVS, Cfodwin-Busten. 

Figured and described in P. Z. S. for 1874 as follows: " Above pale 
pure olivaceous on head, with a brown tinge on the back ; tail pale 
ashy-brown, the four central feathers tipped umber brown and barred, 
the four outer of the same colour in middle and broadly tipped with white ; 
wing concolorous with back ; quills pale umber brown edged grey. Very 
narrow frontal band, b a e  of lower mandible, lores through eyes and ear 
coverta rich black ; beneath dull yellow, purer on the throat passing into the 
olivrrceous on the flanlzs ; under tail-coverts white. Bill black ; legs ash 
grey ; irides red brown." 

L. 9.0," W. 3-65,'' T. 4-1,'' t. 1.35," Bf. 0.8." 
I first obtained this very handsome bird in the Munipur valley under 

the Koupru range, in February 1873. It associates in large flocks of from 
fifty to eighty or more, very noisy, following each other in a long string 
through the high grass, which they seem to frequent and prefer to the denser 
forest. When on the flight the white of their tail-feathers and under tail- 
coverts makee them very conspicuous. I observed it, also, on the head waters 
of the Barak and other streams that flow into the Munipur valley on the 
north-east. The nearest allied species is G. yuhrw, McClelland, which is 
also yellow on the breast ; but is dark date grey above, with rufous on up- 
per tail-coverts, flanks, abdomen, and vent. 

21 
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413a. QAEBULAX M E B U L ~ B ,  Blyth. 
T h b  fine dull plumaged bird wns obtained at tlie head of the Thobal 

valley in'March; it presents a good deal the character of IFichmtoma 
dbbot t i  in ita coloration, and approaches %rdus in the spotted breast. No 
description being included in Jerdon's ' Birds of India' I give one here. It 
was described by Blyth (J. A. S. B., Vol. XY., p. 521 for 1851) from 
Cherrapoonjee. 

Above umber with a rufescent tinge, head darker brown ; wings and 
tail dark brown, both plain, the former having no pale edges. Forehead 
pale grey, a very narrow short white streak above the ear-coverts, commen- 
cing just behind the eye. Beneath dull pale rufescent ochre, the throat 
and upper breast spotted dull black, each feather having the black spot a t  
the central extremity. Under tail-coverts rusty. Inside of wing and 
undereide of tail feathers grey. Tarsus very strong. Bill thick and blunt, 
grey horny. Legs dull fleshy purple. Irides pale reddish brown, nude skin 
round the eye grey. 

I n  Anghami Naga " Moh mepeh." 

418a. TBOCEALOPTEBON C M ~ C E U M ,  Gtodwin-Aueten. 

Described in the P. Z. S. for 1874, with plate. 
Above pale ashy olivaceous, greyer on the tail which is black for 0.7 

inches a t  the terminal end, then tipped broadly white. Quills pale black, 
edged hoary grey; the secondaries tipped black, and their square 
t i p  .edged white in keeping with the tail. Primary coverts near the 
bastard wing black forming a wing spot. Top of head black, extending 
in a narrow line down back of neck ; lores and a broad band over eyes and 
ear-covert8 dingy white ; a few pure white feathers below eyes merging into 
ear-coverts ; a narrow black line extends from posterior corner of eye over 
the ear-coverts and a moustacbial streak of the same colour merges into 
indietinct spots. Chin white with a few black streaks ; breast and under 
parts sullied white with a slight vinous tinge on the former and a dash of 
ruddy rufous on side of the neck, ochraceoua on belly and under tail-coverts. 

Bill pale yellow shaded dark above ; legs fleshy brown; irides pale 
ruddy ochre. 

Length 8-75", W. 3'22", T. 4.W, t. la25", Bf. 0'68". 
I n  general style of coloration this bird approaches T. variegulun, 

Vigors. I t s  yellow bill and much smaller, weaker l e g  and feet, make 
it a very marked form of this genus. 

Angbami Nagu call it 'I LBhb." 

426a. T a o c m ~ o m ~ a o n  VI~LQATUM, Godwin-Awten. 

Described in P. Z. S., for 1874, as follows : 
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Head dark mfous brown, olivaceous on back, paler and greyer on 
rump ; tail olive brown, with a slight tinge of rusty on basal half, finely 
and indistinctly barred ; wing, three first quills grey on outer web, the rest 
and eecondaries pale ferruginous, merging into rich cheanut a t  their base ; 
coverts of the latter colour, narrowly tipped ochre, feathers of the winglet 
conspicuously white centred. Lores chesnut, a white supercilium; ear 
coverts pale rusty ; chin and throat rich dark chesnut ; breast and abdomen 
bright ochraceous; under tail-coverts darker brown. As viewed from 
below, the tail is grey brown, each feather faintly tipped with white. 

81l the feathers of tlie head, upper back flanks, and breast are centred 
white or pale ochre, and those of head and neck are rigid. 

Bill black ; legs pinky grey ; irides pale brown. 
L. 9 W ,  W. 3S", T. 4%6", t. 1.3", Bf. 0'6". 
I obtained a single specimen near the village of UzHmi under the Kopa- 

medza ridge at  5,000 feet in N a p  Hilla in the month of January. Starting 
just after sunrise for the peak above the village, I observed first one and then 
another bird, not familiar to me, cross the path in front into some thick 
scrub. I n  thia we could only perceive their whereabouts now and then by 
the moving twigs. Followed about, they became separated and the 
specimen in my collection got into a low tree where it uttered a very sweet 
call of a few notes, which was answered by its mate; my Shikari then man- 
aged to get sight of i t  and shot it. I never saw the species again. 

This strikingly plumaged bid is very close t o  I! retafm, Hodgson, 
with which I have compared it, but i t  differs materially. T. Zineatrm, 
Vigors, ia another allied form which extends to the N. W. Himalayah while 
ratafm ia from Nipal and Bhutan. 

427a. Ac~mo~uaa WALDENI, Godwin-Austen. 
Described P. Z. S. for 1874, with figure by Smit., it ia thus described. 
Head full crested, extending back for more than an inch, hairy grey 

edged pale ; back rich brown, with a greenish hue, becoming more rufous on 
the rump and upper tail-coverts ; base of tail feathers chesnut, for half their 
length narrowly barred with'black, then black for terminal inch, the three 
outer tipped white ; quills black, outer web chesnut a t  baee, then barred 
with black, and the narrow terminal portion grey ; primary coverts black, 
the winglet feathers grey, barred black ; ear coverts hoary ; side of head hair 
grey ; chin, breiwt, and abdomen mfous brown, paler on chin and throat, the 
whole having a streaky appearance, the feathers being centered with a 
darker shade. 

Bill grey ; legs and feet fleshy brown ; irides psle grey. 
L. 8V,  W. 3.48", T. 3,45", t. 1.2", Bf. 0'62". 
I first shot this bird on the peak of Japvo a t  about 9000 feet on the 

Burrail range, Nega Hille. It keeps to the tops of tlie forest treea. 
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This is a small form of A. Egmtoni, Could, which occure in the same 
locality; every character is repented in the two forms, modified yet each 
distinct ; no better exumple of gradual change in size and coloration could 
well be found. 

4306. SIBLA PULCKELLA, Godwin-husten, PI. VII. 
I shot two specimens only of this new and beautiful subdued coloured 

Sibia in April 1873, when making the ascent of the Peak of Khunho, 
Eastern Burrail range, Nap Hills, a t  about 8000 feet. I n  companies of 
about half a dozen, they haunted the tops of the Rhododendron trees, busily 
searching for insects in the flowers, and covering their foreheads and throata 
with the pollen. 

I described i t  in the 'Annals and Nag. of Nat. History,' February, 
1874, as follows. 

Description. Above ashy grey, bluer on the head, the two centre tail 
feathers umber-brown terminating (each colour 4 inch) in rich black, followed 
sharply by dark grey. Tlie outer tail feathers are tipped in like manner with 
grey, but the black increases on each feather outwards, and on the last extends 
to its base. Shouldem of wing blue grey, with a h r  of pale chocolate-brown 
coming ill a t  the base of the black primary and secondary coverts. Quills 
grey-black, the primaries edged pale hoary blue ; the secondaria blue grey, 
the last three are umber brown and the two last arc edged narrowly on outer 
web with black. A narrow frontal band and lores black extending both 
over and below the bye to  base of tlic ear-coverts. Beneath ashy blue with 
a vinous brown tinge upon the lower breast and abdomen. Bill black ; 
legs horny brown ; irides ? 

Length 9.5", W. 4'1", T. 4.8Ei1', t. 1.3", Bf. 0.75". 
I n  the general distribution of the coloration and in form it resembles 

S. gm' l ia ,  which is extremely common in the same hills, but seldom met 
with above 6000 feet. 

437a. M a ~ a c o c r ~ c u s  (IAAYARDIA) Rosramosua, Cfodwin-Busten, PI. V. 
I have described this in P. Z. S. for 1874 : '' Abovc- rich rusty brown, 

darker on the head, with black shafts to  the feathers ; w i n e  and tail of 
same colour, the latter distinctly barred ; lores white, beneath pale rufescent, 
nearly white under ctin, and pale on centre of abdomen. 

Bill black, well curved ; legs pale corneous or dull grey brown ; irides 
nearly white. 

L. 9%", W. 3.0", T. 4-8", t. la6",Bf. 0.62". 
The first two specimens of this bird I shot in long grass near the Log- 

tak Lake, Munipur, and again obtained specimens near Kaibi in the same 
valley. It is essentially a grass-bird, with all the habits of H. tewkolot; 
Hodgson. It associates about a dozcn together, flying through the grass, 
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one after the other, in a scattered line, never abiding long in one place. A near 
ally of tbis bird, M. mbmfwi from Malabar, is not so intensely rufoue, has 
no white on the throat, ia greyish on the head, and haa a yellow lower 
mandible. 

' 6380. PBnrra a m a ,  Godwin-Austen, PI. IX,  Fig. 1. 
De~cribed in P. Z. S. for 1874. I copy the original description from that  

Journal. Above, head ashy brown, becoming more russet OL back and pale 
rufous on rump and upper tail coverts ; tail brown indistinctly barred, tip- 
ped white on the outer tail-feathers with a subterminal dark spot ; wiug 
dark brown, with pale rusty brown edgings to primaries and secondaries ; 
lores, round eye and ear-coverts pale ash, below chin sullied white, greyer 
white on breast ; ochraceous on abdomen ; flanks and thighs pale brown. 

Bill black, both above and below ; legs pale corneous, with darker clams ; 
irides ruddy ochre. 

L. 4-76'), W. le88", T. 2J", t. 0.75", Bf. 0.4". 
This species was common in the Naga Hills and Munipur, and replaces 

Hodponi, Blyth, on the Kbasi Hills side. It is quite distinct from P. 
gracilis, Franklin, which has a marked pale rufous forehead, and can be 
distinguished a t  a glance from the former bird, which is remarkably ashy 
with dark ear-coverts. 

6390. CI~TICOLA MELANOCEPJULA, And .=an~rco~ ,~ r s  Walden, P1. XI Fig. 1. 
I obtained several specimens of this form in the Munipur Hills, where 

it appeared common in the grassy valleys a t  head of the Barak ; some 
specimens do not shew the rufous on the neck so much as others. My 
specimens are identical with Lord Walden's from Asaam, named by him 
ryficollia, but Dr. Anderson's title has priority. 

5896. CISTICOLA M U N I P ~ S I S ,  Godwin-Austen, PL IX, Fig. 2. 
Described in P. Z. 8. 1874 ; the original description follows. 
"Above dark umber brown, feathers margined pale ochre on head, 

broader and more rufous on back ; upper tail-coverts plain rufous brown, 
the feathers on nape are palerrufous and dark shafting is subdued; tail 
dark umber, the two centre feathers margined rufous brown, viewed from 
below tipped whitish, with subterminal dark spots ; white on chin, throat, 
and centre of abdomen, rufescent on breast and flanks. Pale round eye. 

Bill black above, pale beneath ; legs fleshy brown. 
L. 4.25", W. 2.0", T. 1-65", t. 076", Bf. 0.40". 
I obtained four apecimms of thia species on the reedy sides of the 

Logtak Lake, Munipur valley. It differs on comparison with 0. rchrnnieok 
(Pl. X, fig. 2) and melanoceplh, which I also obtained, being inter- 
mediate in coloration, and may be known a t  once by the dark edging along 
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the shafte of the centre tail-feathers, which in melnmcephla sw wholly dark, 
and in echmicola are banded broadly rufous, terminating in black and white. 
It is very near Oio. wsica ,  WalL, from the Island of Bouroo, Malay 
Archipelago, which is more rufous on the head and breast. - 

Two specimens were shot by my collector in a thick wood near Lum- 
langtong or Bishunpur, Munipur, on the 18th February. 

8 L. 10.0", W. 5'8", T. 3.68", t. 19', Bf. 1.2". 

481. PRAT~COLA CAPJUTA, Lin. 

9 I n  open grass of Munipur valley, in February; may be known at 
once from Indiea and kucurrs by its rufous upper tpil-coverts. 

600. RUTICILLA amtomu, Pallas. 
This Redstart wae numeroua in the stubble of the rice-fields bordering 

the Barak valley near its sources in the Naga Hills, during the month of 
January. 

631a. OBTHOTOMU~ FLAVOVIEIDIS, Moore, = EDELA apud Blyth. 
The common Malaccan Tailor-bird, I met with in the f o m t  of the 

Dunsiri near Dimapur, and i t  agrees well with Malayan specimevs. The bill 
alone being rather shorter and more slender. 

The discovery of this bird in Assam extends its rsnge considerably. 
W. 1-85", T. 1-70", t .  0.70", Bf. 0.60". 
I also got it a t  the base of the Garo Hills near Shuehang, so that  

it, no doubt, extends all through Tipperah, h a n ,  &c. 

638. P ~ I A  H o ~ o s o s r ,  Blyth. 
This little Wren-warbler is common enough in the hills about Shillong. 
Jerdon's description being short, I give that  of the Khasi form in more 

detail. 
Description. Above ashy brown, greyer on head, tail pale brown 

indistinctly barred, with black subterminal apots and white tipped. Wings 
pale brown edged pale rufeecent. Pure white on chin, grey on throat and 
breast and white ou abdomen and under tail-coverts. Some specimens have 
a faint tinge of ochre on the flanks and thighs. Orbits brown, iridea 
orange ochre. Bill black above and below, legs yellow brown. 

L. 4.35", W. 18.2, T 2-16", t. 0.68", Bf. 0 4". 

638b. P m m  ~ m s c m s ,  Blyth. 
This bird agree with specimens of P. rufaecens from upper Burmah 

collected by Dr. Anderson when on the Yunan Mimion, but it is eomewhat 
larger and more intensely rufous. 

W. 1.86, T. 2-85, t. O'Q", Bf. 0.4". 
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W. Q E A M ~ C O L A  BENQALXXBIB, Jerdon. 
This bird is not easy to bag, i t  shifts about through the grass seldom 

rising, and if once scared gets low down near the ground and hides. I 
obtained one specimen at the head of the Barak valley, Munipur. 

648. SUYA F U L I Q ~ O B A ,  Hodgson. - I s  quite distinct from 8. atroplariu, and I obtained several specimens 
a t  Shillong. 

Bill above black, beneath palish, legs pale flesh, feet-brown. Lores and 
supercilium pale. Irides ochre, tarsus stout. 

L. 64", W. 2-0", T. 3-27 to 4'4, t. 0%", Bf. 0.42. 
8uya otroguZurk, Moole, its nearest ally, has the bill black above, dark 

horny below, legs orange fleshy,-irides pale ochre, white on upper margin 
of eye and a few of the dark ashy feathers of the supercilium tipped white. 

6520. NEORNI~ A88IMILIS, Hodgson. 
I shot this bird both in the Naga Hills and a t  Shillong ; i t  is Blyth's 

Drymceca brevicauda. &s it is a bird little known, a description here may 
be useful. 

Above brownish olivaceous, tail umber brown and rather more rusty 
brown on wing, pale line through lores over eye. Below dusky whity brown, 
paler on chin. A pale ring round eye, and a slight tinge of yellow on inside 
of shoulder of wing. - 

L. 4.75", W. 2.1", T. 2.3", t. Oa8", Bf. 0.38". 

668. REQULOIDE~ EBOCHEOA, Hodgson. 
Naga Hills. February. 

668a. REQUUJIDE~ ~ V O ~ E ,  n. Bp. 

Above centre of head, light yellow green bounded on either side by 
broad dusky bands ; and nape pale greenish ash. Pure mh on back, upper 
tail-coverts grass green as well as the two central tail feathers and outer 
edge of all the othem. The two outermost as viewed from below have 
a narrow pale yellow edging on outer web. Shoulder of wing ash grey, 
coverts ash brow11 with a narrow white bar. Quills dusky brown, the 
secondaries well marked with grass green. A pale yellow supercilium. 
Ear-coverts pale, chin very pale yellow ; throat, breast, and abdomen pale 
pearly white, under tail-coverts bright yellow. 

L. about 8.75", W. 2'W', T. 1-41, t. Om70", Bf. 0.4". 
Biil above dark brown, below orange ; legs and feet grey. This Warbler 

ie so distinct from any I have been able to look over, that I think it is a 
dietinct species. I obtained it when in the low country of the Dunsiri, 
Bsssm. 
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666. R ~ a u ~ o r n m  cmoBonoTus, var. Hodgson. 

This form was very common in the opener forests on the slopes of the  
Burrail range. 

W. 1.85", T. 1-35", t. 0.7", Bf. 0.25". 
It is very similar to chbonotils,  but the band on rump in my three 

skins is nearly white. 

674. A m o m s  F U V T V ~ ~ ~ I B ,  Jerdon. 

From the Garo Hills ; one epecimen only. . 
678. A m =  c m m c m s :  Hodgson. 

Thb pretty little Abromio I saw several timee in the Nags Hills whon 
the forest was pretty open, and I shot a specimen a t  the head of the Iril 
valley in Munipur ; I believe it has only been previously procured in Nipal 
and Sikkim. 

v 
Description. Crown of head dark chesnut with some darker feathers 

towards nape, which is dark ash. Back grassy green, upper tail-coverts pale 
yellow; centre tail feathers pale dusky brown, the two outer white with s 
dusky edging on the terminal 3 r d ~ .  of their length. Wing grass green, the 
coverts tipped yollow forming one distinct and lower band and one inditinct 
upper one. Beneath, chin and breast bluish white. Flanks, inside shoulder of 
wing, belly and under tail-coverts canary-yellow. Bill above dark brown, 
below orange ; legs olive brown. 

L. 8.6", W. la95", T. I%", t. Oa66", Bf. 0.29". 

688a. Errrcwus LE(]HWAULTII, Temm. = C ~ r r r w s ~ s ,  Gould. 

This bird was given to me by Capt. Badgley of the Topographical 
Survey, who shot i t  in the Lushai Hills in company with (3. immaculutus. 
Obtaining thia species in this locality so far west is very interesting, and 
 mark^ its extreme limit on the Indian ~ide .  

Length about 10", W. 4'2", T. 6.8", t. la28", Rf. 0.9". 
The measurements of the Hill Tipperah E. immuculdlcs, Hodgson, a r e -  
Length about s", W. 3 . 6 ,  T. 4.9", t. 1.1'; Bf. 0.61". 

689. MOTACILU MADEEA~PATAXA, Briss. 

On the upper Barak river, in February, a pair were shot. 

695. NEMOBICOLA ~ D I C A ,  Gmel. 

Elhidong, Khani Hills. 
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6 14. LEIOTHEIX LUTEUS, Bcopoli. 
Elhillong, Khasi Hills. 
It is not so common on these hills as L. argcntaurir, and I seldom came 

acrow it. 

6L8. M~?~J,A IQNOTIXCl'A, Ilodgson. 
Was very numerous in the woods about Sikhamih, Naga Hills, in 

January. 
622. PROPABUB vINIPECTUS, H0dg. 

This " Plain brown hill Tit" was only seen on the highest part of the 
Burrail range on Japvo Peak, about 9,000 feet. 

Bill black, irides pale ochre, legs and feet pale umber-grey. 
L. 4.5", W. 2.2", T. 2.l", t. 0.9", BC 0.3". 

624. I m . u s  C~T-CEPE, Horsfield. 

This is not an unoommon bird in the Naga Hills east of the Burrail a t  
6-6,000 feet, and as there is no description of i t  in Jerdon I give one here. 
Above dark olivaceous, tail brown, forehead rufous merging into the oliva- 
ceous brown of the top of head. Wing umber-brown. A white supercilium 
from above eye extending to the neck, fading into some streaky buff and 
black feathers behind the ear-coverts. A black band borders the wllita 
above. Lores and ear-coverts sooty. Chin, throat, and upper breast buff' 
white, sullied white on abdomen, flanks olivaceoue. Irides dark red-brown; 
legs and feet pale fleshy. Bill grey-brown, feathers of head scalelike. 

L. 6.58", W. 2.2", T. 25'; t. 0'95", Bf. 0.45". 

628. YUHINA NIQRIMENTUM, Hodg. 
Sent to me by Mr. Robert from the Nags Hills. 

632. SY~VIPAEU~ MODESTUB, Burton. 
This very emall form of Tit was numerous, in April, on the high parts 

of the Emtern Burrail range, just under the peaks of Jnpvo and Kliunho, 
in small parties together. It moves rapidly and actively about the upper 
branches, and round and up perpendicular branches like Sash, which its long 
hiud-toe enablesait to do. It was busy feeding about the Rhododendrons 
then in bloom. 

The tips of the secondary coverts are pale, forming an inconspicuous 
band on wing; feathers of the head rather stiff, broad, and long, nearly 
hiding the bright yellow supercilium. 

L. 8'9"' W. 2.3" T. 1.5", t. 0'68*. 

634. (EOITHALISCU~ EBTTHBOCEPHALUB, Vigors. 
Legs oxmge, iridea yellow-ochre or yellow. 
W. 1.87 ', T. 2.05", t. O.6", Bf. 0.2". 
Naga Hills, several specimens obtained near Kohimah iu January. 

22 
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fM. PARUB MONTICOLUB, Vigors. 
Common enough in the Naga Hills. 
The outer web of the outer tail-feather is white. 

660. Coavus C U L M ~ A T U S ,  Sykes. 
Shot in the Naga Hills, the only Crow seen there, and a t  Sopvo- 

mah was extremely numerous in January, aesociatiug together in large 
flocks. 

672a. U ~ o c r s s a  MAGNTBOSTBIS, Bly th. 

Shot a t  Sikhami, N ~ g a  Hills, a t  5,000 feet, in February. 
L. 26", W. 74", T. 17", t. 2.15", Bf. 1-46". 
Irides dark brown, bill and l e g  orange red. Primaries dull cobalt- 

blue. 

G91. S a s ~ o ~ o s s a  S P I L O ~ ~ E U ,  Vigors. 

Both 8 and received from Garo Hills from Mr. W. Robert. 

699a. MUNU ~ U B U ~ U L A T A ,  Godwin-Austen. 

Described in P. Z. S. for 1874. 
" 8 .  Above pale umber-brown, darker on the head, pale grey on 

rump, a few feathers edged paler ; the upper tail-coverts dull yellow ; h i l -  
feathers olivaceous umber-brown, faintly edged with same yellow tint ; quills 
pale chesnut on outer web, umber-brown on the inner, and indistinctly 
barred. Sides of head umber-brown becoming dark chesnut on chin and 
throat; breast and flanks white, feathers very narrowly barred or margined 
rufous-brown ; abdomen and under tail-coverts dull white, tlie latter sparing- 
ly streaked with brown ; feathers of the back finely pale-shtrfted." 

Bill dark grey ; feet plumbeous ; irides red. 
L. 4 9 ,  W. 2,10", T. 1.70", t. 0.55", Bf. 045". 
9 is a duller brown above, with no white shafts to the feathers, a 

distinct green tinge upon the tail feathers, otherwise as in X undulata. 
Change of coloration in young males commences on the centre of t he  

throat, extending towards the base of bill into the dark chesnut, and towards 
the breast into the undulated colouring of those parts. 

Obtained in the Munipur valley, both on the Logtak Lake and head of 
the Barak river. I t  is a very close to, but distinct from M. undulata, La- 
%ham, in wliich tlie undulations are broad, the general coloration ir more 
rufous, and the tail more pointed. It is also close and intermediate to 
M. nnisovia from Java and Malwca ; but in that bird the tail-coverts are grey, 
with no trace of tlie fulvescent tinge common to  the two continental forms. 
Lord Walden was the first to  notice i t  as distinct, in specimens in l ib col- 
lection received from Burma11 which are identical with my own from 
Mruiipur, and he kindly allowed me to describe it. 



703. M m  MALABABICA, Lin. 
Specimens were obtained a t  Kooshtia, in November. 

708. PASSEE C ~ A M O M E U ~ ,  Cfould. 
Under Burrail range, Naga Hills; not often seen. At  Shillong i t  is 

commoner. 
L. 6.2", W. 2-63", T. 1-98", t. 0.68, Bf. 0.412". 

710. PASSEE MOHTANUS, Lin. 
Garo and Khasi Hills. 

719. EMBEBIZA PUCATA, Pallae. 
This bird from head of the Barak valley differs from Jerdon's descrip- 

tion in colour of legs m d  feet, which have no tinge of yellow, being a dull 
flesh-colour. The outer tail-feather is white on basal end, extending as a 
diagonal bar through inner to the outer web ; the penultimate is tipped 
white on inner web. Centre tail-feathers rufous with black centre, and the 
rump is rufescent with small black streaks. ' 

L. 6-45, W. 2.9", T. 2-62", t. 085", Bf. 0.42". 

724. M m ~ ~ u s  MELANICTEEUS, Cfmelin. 
During February and March, this handsome Bunting mas very numer- 

ous in the high grass skirting the river Iril, Munipur valley, particularly 
about Kaibi. 

8 L. 65", W. 3.35", T. 2.85", t. 0.75", Bf. 0.48". 

762. ALAUDALA BAITAL, Bu.;h. Hamilton. 
Occuw abundantly on the sandy churs of the Brahmaputra, and I 

s h ~ t  it near Gwalpara, in November. 
L. 5-25", W. 3-85", T. 2.0", t. 0.75", Bf. 0.40". 
On the same chura, among low buahes, Pratincola leuawa was very 

common ; Cotyla ri& and Pn'nia javiventrie were also procured. 

771. T E E B O ~  NIPALMBIS, Hodgson. 

I have compared my epecimens with the above from Sumatra and 
Malacca, and they are identical. It was not uncommon in the Dunsiri 
forest between Dimapur and Golaghat, and I shot it again on the road to 
shillong near Gowhatty. It does not appear to range above 1,000 fwt. 

8 measures L. lo", W. 5-55", T. 3.86', t. 0.63", Bf. 0'56". 

782. A~socoanrs PUNICEUS, Tickell. 
Thi beautiful Wood-pigeon was shot at the hot springs of the Namba 

on the Dunsiri river in April. These springs are saline and attract enormous 
numbera of Ca;lpophaga (intipis and sykdica) to their waters to  drink ; 
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and when the above bird wss picked up, a quantity of the saline water 
poured out of its mouth. 

797.  TUB HUMILIS, Temminck. 
Gar0 Hills. 

806a. C m r o m s  BLYTHII, Jerdon. 

8 described in the J. A. S. B. 1Fi70, p. 60. 
This bird is very difficult to obtain, and I failed to get the female, which 

haa never yet been seen by any European. I heard them in the forest on  
the ascent to Khunho, but although I offered 20 Rs. for a bird, the N a p  
only once succeeded in getting one; this, a male, was snared near t h e  
village of ViswBmah, but thinking that I wanted the feathers only, t h e  
natives had, to my utter disgust, picked and eaten it. Another male was 
brought to Captain Butler, the Political Agent of the Naga Hills, when 
passing through the village of Jotsomah (also under the Burrail range), 
hut it had been skinned so badly that i t  was falling all to pieces and 
the most we could do was to save a few of the better pieces of t h e  
skin for the sake of the feathers. The Burrail range is the extreme 
western limit of this bud, and i t  has not been got even there, west of  
the peak of Paona, where the specimen in my collection waa obtained b y  
Mr. Wm. Robert, a most assiduous collector, whom I have to  thank for 
very many good birds. Its haunts are in the dense forest from 6000 to 
10,000 feet, and this renders i t  such a difficult bird to bag, and the only 
chance of shooting a specimen would be by coming upon i t  suddenly along a 
more open bit of ridge, or in one of the higher clearings. I t  was un- 
known to the Nagas of Asalu. I t  probably extends some distance to the east- 
ward until i t  meets its near ally C. Caboti. Jerdon was the first to notice it 
in the ' Ibis' (1870, p. 147) from the Suddya Hills. 

823a. BAMBU~ICOLA HOPIEINLIONI, DOV. sp., Godwin-Austen. 

8 Description. Above head plain dull brown, becoming rufous on back of 
neck, back dull olivaceone grey. The feathers of upper back and ecapulare 
centered with dark chesnut, the secondary coverts more broadly so and termi- 
nated in black. The feathers of the baclc have one or more small white spots 
on the outer margin, giving the back a well-speckled appearance. The 
rump feathers are indistinctly barred white with a single black spot and in- 
crease in size to the upper tail-coverts where the spots are conspicuous, heart- 
shaped with chesnut centres. Quilln ruddy chesnut, the secondaries and 
tertiaries mottled with dnrk brown. Tail ruddy-brown, feathers nbrrowly 
barred with pale ochre having dark mottled edgings. Lorea pale buff ex- 
tending as a supercilium ; ear-coverts, chin, and upper throat pale femginous ; 
e black streak extenda from posterior margin of the eje down side of neck ; from 
lower part of neck for a short distance the feathera are centred rufoua with 



. ' 
pale spots on outer margin, rest of breast buff, lighter on abdomen and sides ; 
barred on centre of breast and flanks with black, the barring not shewn but 
each feather has a terminal black heart-shaped spot, which k a conspicuous 
character. 

Legs pale grey with green tinge ; bill pale horny-black, pale beneath, 
irides dark brown. 

L. 14.5," W. 6.25," T. 6.0," t. P2," Bf. 0.9." 
Through the kindness of Dr. J. Anderson, I have examined a specimen 

of B. Qtchii 9 from the Yunan Hills, and with this the Khasi bird is evi- 
dently very closely allied, if indeed it should not turn out to be ide~itical ; but 
between my bird and B. Pytchii thew are differences which, though perhaps 
small, separate them, and until birds of the same sex are placed side by side, 
we cannot well decide whether they are two good species or not. To be- 
gin the enumeration of the points of difference, the Yunan bird (A) L 
much smaller than the Khasi one (B) : 

(A) B. c h i ,  t. 1'7," mid-toe 1'7". . 
(B) B. Hqk-iwoni, t. 2.1," ,, 2.1". 
Other dimensions of (B.) L. 141.52 W. 6.25" T. 6" Bf. 0.9". 
I n  (B) the feathers on the flanks have the black terminal spot 

invariably heart-shaped, wherea~ in (A 9 )  the corresponding feather is a 
diamond form (vide also the figure of 8 in P. Z. S., 1871, PI. XI). 

I n  (A) the whole of the lower back is plain olivaceous with a few 
of the longest upper tail-coverts having a black triangular (isosceles-shaped) 
terminal spot followed by a white base. 

I n  (B) these spots are much larger and broader and extend up over 
the rump, and the feathers are more distinctly barred with brown and have 
a rufous tinge a t  the base. 

I n  (B), and I think this k the most important difference, all the 
feathers of the upper back are spotted with white, and this feature extends 
to  the wing coverts and shoulder of wing. In  (A) thew k no tendency 
to this coloration nor is there any trace of it in the plate in the P. Z. S. 

(8.)  is dark brown on chin, (B.) very pale. 
(8.) trJl not distinctly barred, (B.) tail well-barred and the pale bars 

edged with black. 
(8.) tail beneath dull brown, (B.) tail ruddy brown. 
However, whether they be separable or not, and a larger series will 

decide this, one important point is finding thia bird so far t o  the westward, 
within Indian limits ; it  has never before been recorded. My specimen 
was shot a t  Shillong on grassy s l o p  a t  5000 feet. Before I had seen the 
bird in hand, I had twice seen i t  running on the pathway and noticed its very 
different flight from that of the Black Partridge, which a t  first I thought 
it was. Now that attention is d d  to it, other epecimene will no doubt 
turn up. 



825A ARBOBICOLA INTEEMEDIA, Blyth. 
I n  my 2nd list I recorded A. rufoyulari, Blyth, from N. Cachar; 

this I now find, on obtaining another specimen in the Naga Hills, fo be iu- 
termedia, originally described as probably from Arakan (J. A. S. B., XXIV, 
p. 877). But A. rufogulari will still remain on the list with a new locality, 
the Naga Hilh, where Captain Butler obtained a 9 ,  which a t  the time 
I could not make out from never having met with it before. Intcrmcdio 
may be known a t  once by the plain, unbarred back and by the absence of 
the black separating the rufous of the neck from the grey of the breast; i t  
is in front spotleas, but has large round black spots on the side of neck 
Dimensions of intermedia, Blyth, from Naga Hills : 

W. 6-75," T. 2.6," t. 1.7," Bf. 0.7, mid-toe and -claw, 1.82." 
Lega red. Bill black. 
A. rufoyukzri, 9 ,  from Naga Hills, legs pale fleshy violet, measures- 
W. 5.32," T. 2.5," t. 1.58," Bf. 0-5," mid-toe and -claw, 1.75." 
I found the nest of Arborbola in the forest a t  the head of the Jhir i  

River, N. Cachar, constructed close in under the large root of a tree near 
the base; i t  wns lined with dry leaves which then (March) strewed the 
groulld and contained three egga of a light brown colour. 

833. TUBNIX OCELLATU8, hop .  
Shillong, Khasi Hills. 

834. T u r n  Dusswrmur,  Temm. 
Naga Hills. 

835. Turn S ~ ~ s e n ,  A. Smith. 
Khasi Hih. 

895. T o ~ m 8  STAQHATILI8, Bechstein. 
Munipur, in March. 

909a. PORZANA BICOLOE, Walden. 
The original specimen, from which the dewription wee made by Lord 

Walden, came from Darjiling. It was very interesting to find i t  again 
occumng in the Kheei Hills (June). I got it in a small piece of marshg 
ground in the station of Shillong, together with the species of Porzam 
that  follow. Bill glaucous green with slight tinge of red near b m  of 
mandibles and tipped grey ; irides crimson-red, orbits red ; l e e  pale dullish 
vermillion. 

L. 8.75," W. 4.4," T. 2.4," t. 1.5,'' Bf. 0.9." 
Mid-toe and -claw, 1.75," hind-toe and -claw, 0.65.' 
Two specimens were brought to me alive by a Khasia with one egg, 

which he said was that of this bid; it measures 1.P in major &meter, 
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1.0" in minor diameter, is of a creamy white colour, unspotted on the 
smaller end, distantly so on the lower #rds., closely on the larger end, 
the spotu a11 pale grey, with light and dark shades of sepia. The birds 
did not live long in confinement, although they ate greedily of earth- 
WOI1IIR. 

Captain Elwes tells me that he procured this bird in the interior of Sik- 
kim, a t  Choongtam, a t  an elevation of 6000 feet, in September 1870; 
to him therefore belongs the credit of being the first to discover it. 
This spkcimen, with others, was lent by him to. Mr. A. 0. Hume for de- 
scription, but the box containing them appears to have been loat on its way 
to Agra. Captain Elwes found this Rail in rice-fields which are the highest 
in Sikkim ; my bird was found in similar ground, and at the same eleva- 
tion. 

911. PORZANA maca,  Linnmus. 
Obtained a t  Shillong in June. 
L. 7.5," W. 4.0," T. 2.2," t. 1.35, Bf. 075." 
Mid-toe and -claw 1.6". Bill dull dark green, orbits vermillion, irides 

orange, legs pale vermillion. The under tail-coverts are dark umber-grey 
in my specimen (not olivaceous asstated in Jerdon), and closely barred 
with white. 

913. R m e  BTRIAme, Linnaeus. 

Dimensions are smaller than those given in Jerdon, but the bird doe6 
not differ in coloration from specimens from the rest of India. 

L. 9.5," W. 4-75,'' T. 2 0," t. 165," Bf. 1.4." 
Mid-toe and-claw 1.8," hind-toe and-claw 0.62," irides sienna-brown, 

legs and feet ash-grey. Bill pink a t  base, pale grey-brown a t  tip, brown 
above. 

The bill is much lengthened, and in the presence of a shield-like ex- 
pansion at base above, approaches nearer to the Water Hens (Qallinula) than 
other Rails. The tarsus is very stout and the feet are shorter and etouter 
than in Pwzana. 

It occurred in the same swamp with the two preceding forms. 

917. MYCTEEIA A U ~ E A L I ~ ,  Shaw. 

Bisnath, Assam ; in December. 

920. CICONIA LEUCOCEPH~L~, amelin. 
On Brahmaputra. 

949. &BEE IHDICUB, Qmelin. 

In.large  flock^ on the Logtak Lake, in February ; they leave the water 
t o  feed in the stubble of the rice-fields in the morning and evening. 
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956. CASAECA LEUCOPTERA, Blyth. 
I got this bird a t  Dimapur on the Dunsiri River ; it appeare to prefer 

sluggish streams like this flowing through forest, for I once flushed this bird 
in such a haunt in the interior of the Cfaro Hills. I am informed by 
Mr. James of the Police a t  Samaguting that i t  breeds on the Dunsiri, and 
that he had shot the young birds. It is called the " Deo Hans" in Assam. 
Mr. J. Burt ,of Tezpur informs me that the white-winged Sheldrake perches 
on trees, and that one wtls killed thus sitting by Mr. J. Martin pf Pani- 
puta Tea plantation near Tezpur. 

The habits and haunts of this species are aa completely the reverse of 
its congeners nctila &c. acl they well can be. 

962. DAFILA ACTJTA, Lin. 
Tolerably abundant on the Beels in Munipur, in February. 

963. MARECA PENELOPE, Linn. 
Very numerous in Munipur, in February. 

971. FULIQULA CB~~TATA,  Ray. 
Munipur, on the Lamphel. 

975. PODICW PIIILIPPIEHBIB, Omelin. 

Beels, Munipur. 
Atlas pacilwhyncha, Pennant waa a very common duck on the Lagtak 

Lake, in February. I have nowhere seen i t  so numerous. 

General notes on other species. 
The specimens of Ephialtw that I have hitherto procured in the Naga 

Hills and Asalu, are undoubtedly lempyi, Horsfield, like birds from Java, 
&c.. of which the very rufous one mentioned in my first list is in that parti- 
cular phase of plumage. 

Microptmrw pirawceps, Blyth. 
I have two specimens in rnr possession, one of which is from the Tip- 

perah Hills, the other from Dimapur, h a m  ; both are much darker and 
much more distinctly barred on back than others, and have at the same t i ~ n e  
stronger bills ; and both are smeared all over the head, tail, and feet with 
some dark gummy substance that they are evidently fond of getting into. 

@amps Baiaiica, Lath. 

I notice that all the specimens in my collection from these Eastern 
Hills, have a small triangular patch of scarlet (0'8" wide) at the g a p ,  
a point not noticed in any description I can find, nor ia it shewn in 
the figure of thii species in '' The Mmhalls' " monograph of the Barbeta, 
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P1. 26. I pointed this out to Lord Walden, and having looked a t  
his specimens from the N. W. Provinces and Nipal, found in them 
the slightest trace of a few very minute red feathers near the gape ; these 
are so small that in a stuffed specimen they might be easily overlooked ; 
in birds from Assam and Munipur this red   pot is so well developed that i t  
could not escape attention. 

Eumyias melamye, Vigors. 

Breeds in the Khasi Hills, on the Shillong or northern uide, in April. 
Young buds well-fledged were brought in to me in the middle of May. 

Harpactes Hodgsoni. 
Two specimens of this species, from the Garo Hills, have the crown of 

the head whitish-grey mixed with pink and whitish towards the nape, in 
other respects they are identical with the above species. Are they in 
immature plumage ? 

Pometorhinva bicCIetlamZi. 

Birds from the N q a  Hills, I notice, have a longer bill, and the  pot- 
tings on the breast are darker and occasionally form a demi-collar. 

I have received a specimen of drachnechthra Asiotica, Latham (= 
camcaria,  Lin.) from Hill Tipperah, which I considered a t  first to  be 
i n t m d i a ,  Hume. However, on comparing it carefully with specimens from 
Candeiah Cfwalior, Manbhoom, Umbala,_Lower Bengal, Garo Hills, and 
TonghG, I can detect no difference whatever in coloration, and their bills run 
eo close in sue that I do not consider i t  a species that will stand,--certainly 
not on the very small and sole difference of a slightly longer bill. If  such 
single charactere are to be allowed weight, we should have species multiplied 
ad'insnitum, and if the Tipperah form of A. Asiatica ahould be larger, i t  is 
e a c i e n t  to notice the peculiarity as a large variety, but why encumber 
nomenclature, when no other differences exist, with another name and create 
a new species. 

A female Niltava in young plumage shot under the peak of Japvo, 
NagaHills, in January, when i t  would nearly have arrived a t  matutity, differs 
so much from the dimensions of N. grandis (to which it is nearest in sue) 
and N. sundara that  I am inclined to consider i t  an intermediate new form. 
Females of grandiu and sundara, irreupective of size, have a very similar 
coloration; the species I have before me, differs slightly from both, 
a diemnce it is not easy to explain in writing, and so often to be 
noticed in allied forms. The inside of the wing is pearly grey, and 
the tail is not so ruddy dark a brown as in grandis. A young yrandie 9 
in my collection, with the head still well spotted with pale rufous, 
closely equals in size birds in full plumage, with the greyer head and nape. 
My bird has  no sign of the blue shoulder-spot, and the first primary 

23 
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is proportionably muoh smaller and shorter than in undoubted ~ounggrandia. 
I give a full description so that the next collector visiting the Naga Hills 
may be on the look out for an intermediate form of Nillava, and if such 
there be, obtain the male. 

Description. Niltavo ? 9 of first year. Above olivaceons with an 
ochre tinge. Ashy on head, more rufous on upper tail-coverts. Tail 
ruddy dark brown. A palc ring round eyes, less conspicuous above 
than below, wing feathers closed, umber brown. Lores tinged pale 
rufous. Beneath chin pale rufous, with a few pale grey bars, breast to ab- 
domen rufescent ashy, thighs pale ash-brown, a pale dull streak extends 
from chin to upper brcsrrt, ending nuddenly, abdomen sordid white, under 
tail coverts palc ochre brown, darker centered and tipped pale, inside should- 
er of wing dull ochre. Quills inside pearly-grey. Shot in underwood on 
ascent to Japvo peak January 1Y73, three were seen together. The bill is 
black, shorter and stouter than in grandis. Irides dark brown. 

A.1; grandk. = L. - , W. 3.95", T. 3-9", t. Oq9'L", Bf. 0.52 '. 
X. ? = L. 7'4" W. 39", T. 3.Cf', t. 0.78", Bf. 0.44". 
N. s~ndara. = L. - W. 3.1", T. 2 3 ,  t. .80", Bf. 042". 

Pnoepyga longicaudlcta, Moore. 

Is very numerow in August in the large woods below the peak of Shil- 
long, and I got several in that locality. There can be no doubt that the bird 
in Griffith's collection came from the north-east frontier, and not from 
Afghanistan. It is a shy bird keeping to the dense underwood. The irides 
are dark crimson. 

358a. Turdzrlw pallens, Pallas. 

Was frequently noticed in the Kaga Hills, and I obtained a specimen 
on Japvo Peek, close under 10,000 feet, in January. They agree well with 
specimens in Lord Walden's collection. 

Above pale umbe~brown, a white supercilium extends to  over the ear- 
coverts. Lores and ear-coverts dark umber. A white patch under eye, 
and white on chin extending down centre of throat to  upper breast, very 
narrowly defined in some birds ; side of throat first mottled with umber 
passing into two indistinct streaks on either side. Breast pale rufous-brown 
above, white below to abdomen. Under tail-coverts pure white. Flanks 
rusty ; no rufous inside wing, which is ell grey. 

L. 99", W. 6 W ,  T. 3 6 ,  t. 1.2", Bf. 0.7". 

A nest of Pycnonotus pygmw, Hodg., brought in by my ehikari a t  
Shillong in June, contained 3 egg of a pale madder ground, spotted 
and speckled with darker madder-brown, pale neutral grey, and a few dark 
brown sl~ots,-all'pretty evenly distributed. 



B i l l  Range8 of t i e  N. E. Bontier. 

The nest is 4 inches acroes, neatly made with a foundation of dry old 
leaves and broad blades of grass ; the sidea of thin stalks of a thistle and 

. thin sticks, and lined within with very fine g m s  ; taken in a low tree. 
Spizixos canaj-one breeds in the neighbourhood of Shillong, in May. 

Young birds are seen in June. 
Eni~lrus nigr~fime of 1st  List, Vol. SXXIX., Pt. II., p. 107, is 

E. maculatm, Vigors, in immature plumage. 
5% of same list is, I find, guttatus, Gould, in which the white mark- 

ings on the back are all circular, this would appear to replace nsaculntwr in 
all these Eastern Hills, for I have never yet shot a specimen, like this last 
north-west form. 

Up to March, when we left Munipur, I did not observe any Parrots or 
Hornbills in nny part of the valley, or hills bounding it. The natives say 
that  later in the season parrots are very numerous and do con~iderable injury 
to the crops. Of Swifts I saw only one, a large species, which I failed to secure. 

. Cypselua intrmatus, Sclater, occurred in the Naga villages, and was very 
numerous in the large one of Padhang. Pnoepyga must be rare, for I did 
not get a single skin anywhere in N. E. Munipur. The country gets 
much drier on that side and the forest less dense, with a good deal of grass. 
Buntings were very plentiful and Entberiza pusilla appeared everywhere 
t o  be the commonest bird in the Naga Hllls, a t  3-5,000 feet 

I n  the pine forest that covers the slopes of the hills descending into 
the Umiam valley, one of my men marked a nest on June 25th ; I proceeded 
to the spot soon after I had heard of it, and on coming up to the tree, a pine, 
saw the female fly off out of the head of it. But the nest was so well 
hidden by the boughs of the fir, that i t  was quite invisible from below. The 
bird after a short time came back, and I then saw i t  was Sibia gracilis, but 
was very shy and seeing us went off again, and hung about the trees a t  a dis- 
tance of some 50 yards ; while thus waiting, some 4 or 5 others were also 
seen. The female, however, would not venture back, and I sent one of my 
Goorkhas up, to cut off the head of the fir, nest and all, first taking out 
the eggs.+ It contained three of a pale sea-green, with ash-brown streakin@ 
and blotchings all over. 

The nest was constructed of dry grass, moss, and rootlets, and the green 
spinules of tlie fir were worked into it, fixing it most firmly in its place 
in the crown of the pine, where it waa much forked. 

Sibio has habits very like Phyllornis: they hang about the outer 
branches much in the same manner, and there is again a certain like- 
neas in general coloration between s. gracilie and Otocmptuajocoaa barring 
the colored under tail-coverts of the last. However, in S i h  the form of 

Thin neat is in the Indian Muaeum. 
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no~tr i l  is very different. I have heards graeilis rather noisy in the spring, 
uttering a loud single note, repeated three or four times in succession. 

453a. Phy l lmia  Cochinchinenais. 
Of 2nd List is P. chlorocephalm, Walden ; I obtained another pair 

a t  Dimapur, on the Dunsiri River, in December. 
It was described by Lord Walden from Burmah; its extreme known 

western range is, therefore, now the Qaro Hills. 

Trochalqpteron Aiceteni, Jerdon. 

Was bagged again near the eastern extension of the main water-shed, 
on Kopamedza Peak, a t  the same altitude as before. It haa been beautifully 
figured by Qould in the ' Birds of Asia,' Plate 187. 

Explanation of the Platee. 

P1. IV. Ktta Nagaenais, Godwin-Ausbn, p. 157. 
P1. V. Malacocireus (Lvyardia) robiginosus, Godwin-Austen, p. 164. 
P1. VI. ' Qarrulaz albosuperciliarie, Godwin-Aushn, p. 161. 
P1. VII. Sibiapulchella, Godwin-Austen, p. 164~ 
P1. VIII. Turdinw Qaromsia, n. sp., p. 160. 
P1. IX. Fig. 1. Cisticola M u n @ u r W ,  Godwin-Austen, p. 165. 
- Fig. 2. P r i n k  rufula, Godwin-Austen, p. 165. 
P1. X. Fig. 1. Ciaticola melanoccvphla, And., p. 165. 
- Fig. 2. Ciaticola tchcenicola, Bonap., p. 165. 
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- 1. Mmrnsa TarsTIs, K u n  in Journ. As. Soc. Beng., 1874, 68. 

Arbor novellis fulvo-puberulis ; folia ampla, oblonga, petiolo 1-2 lin. 
longo puberulo suffulta, abrupte acuminata, basi acuta e t  subobliqua, char- 
tacea, glabra v. subtus secus reticu1;rt'ionem laxam parce puberula ; ffores 
solitarii, axillares e t  oppositifolii, pedicellis + pollicaribus fulvo-pubescenti- 
bus unibracteatis ; calyx corollque appresse fulvo-pubwcentes ; sepala ovato: 
subulata, c. 2 lin. longa ; petala exteriora duplo l'ongiora, lanceolata, acumi- 
nata, intcriora 3-1 poll. longa, oblonga, obtusiuscula.-Ava, 

, 2. I \ . I ~ T R E P ~ ~ R A  V A N D ~ F L ~ R A ,  Kurz in Journ. As. Soc. Beng., l S i - 4 ,  57. 
Arbor dccidua, novellis ramulisque pubescentibus; folia oblonga v. 

ovato-oblonga ad elliptica, 5-6 poll. longa, petiolo brcvi puberulo, basi rotun- 
data v. acuta, chartacsa v. subcoriacea, acuminata v. acuta, v. utrinque minute 
puberula v. supra nitid% e t sub tus  secus nervos minute puberula ; flores plus 
q11a1n poll. in dinmetro, pcdicellis poll. brlgis suraum incrassatis fulvo-tomen- 
tosis sub calycis basi bracteii semi-amplexicauli rotundat4 vestitis suffulti e t  
vulgo 2-ni v. plures e pedunculis reductis lateralibus crassis squamatis erum- 
pentes ; sepala rotundata, dense fulvo-pubescentia ; petala 3 exteriora lineari- 
oblonga, undulata, extus parce fulvo-pubescetitia, flava v. flava et  rubescenti- 
striata, interiors uugui brevi e t  lato, conniventia, extus puberula, secus mar- 
gines tomentoaa, flava, apice albo- c t  rubro-punctata.-Pegu; Hirtabania. 

N. B. Nelodo~umparvtfEurum, Scheffer = H. latijoliurn, Hf. and Th. ; 
Melod. Bancanurn, ejusd. = X. b ma nub rial urn, Hf. and Th. 

/ 3. CAPPARIS S I K K I X E X ~ I ~ ,  sp. nov. 

Frutex scandens, habitu 0. Roxburghii, novellis parce puhescentibus, 
mox glaber ; folia elliptica ad elliptico-ovata, basi subacuta, obtusiuscula, 
petiolo gracili parce appresse pubescente +-$ poll. Iongo suffulta, 2-3 poll. 
longa, coriacea, glabra ; flores mediocres, pcdicelli~ poll. circiter longis appresse 
pubescentibus suffulti, urnbellnti ; pcdunculi I-lf- poll. longi, parce ap1)rcsse 
pubescentes, compressiusculi, ex folioru~n superiorurn xxillis erumpentcs c t  
srlspius in paniculam terminalem dispositi ; sepala concavo-oviili-rotundnta, 
minute puberulaet secus margines Iiyalinos to~neritella, + poll. longia ; petala 
intus lanata, extus glabra ; ovarium ovoideu~n, scutum, e t  gynophorum 1:-2 
poll. longum glabra.-Sikkim-Hit~mlaya, 4000-5000 ped. s m. 

, 4. SCUIMA MONTICOLA, K u n  in Journ. As. doc. Beng., 1874,W. 

Arbor glabra, gemmis sericeo-pubeseentibus, ramulis parce lenticel- 
latis ; folia oblonga v. elliptico-oblonga, basi rotundata v. oltusa, 3-4 poll. . 
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longa, petiolo 4-P pollicari lato suffulta, acuta v. subobtusa, grosse crenato- 
serrata, vdde  coriacea, supra nitida, glnbra, reticulatione indistinct& im- 
pressl ; capsulm depresso-gloh~osae, pedunculo craaso lenticellato 1# poll. 
longo suffu1tm.-Yartabania. 

6. PTEEO~PEBMUM C I N N A M O ~ M ,  Run in Journ. As. Soc. Beng., 
1874,120. 

Arbor, novellis ferrugineo-tomentosis ; folia oblique oblonga ad ovato- 
oblonga, b a ~ i  uno latere inmluali-cordata v. rotundata, altero acuta, petiolo 
crasso 1-2 lin. longo tomentoso suffulta, 24.5 lin. longa, acuminata v. cuspi- 
data, chartacea, supra glnbra e t  nitentia, subtus dense fulvo- v. cinnamomeo- 
raro canescenti- tomentoea ; stipula subulats,  usque ad poll. l o n p ,  simpli- 
ces v. frequentius basi appendice cucullat& auctse ; florea magni, albi, p d u n -  
culis 4-1 poll. longis fulvo-floccoso-tomcuitosis suffulti, solitarii, axillares ; 
bracteolm subulatze basi cucullato-appendiculatre ; sepala c. 1) poll. longa 
v. paullo longiora, linmria, cxtus 3-nervia e t  fulvo-tomentosa, intus aub- 
glabra ; filementa et  stylus g l a k r  ; ovarium dense fulvo-villocrum ; capsulse 
oblongm, obtuse 5-goua, utrinque attenuats, lignosm, 2 poll. lonjp,  fugacis- 
sime ferrugineo- v. fulvo-tomentoss.-biartabm ; Tenaosm'm. 

, 6. EL~~OCABPUB ~ I M P L ~ ,  K u n  i n  Journ. As. Soc. Beng., 1874, 132. 
Arbor gemmis parce sericeo-puberulis ; folia oblonga v. obloogo-lanceo- 

lata, petiolo pollicari glabro geniculato-incrasssto suffulta, basi obtusa, 5-6 
poll. longa, obtusa v. obtusiuscule acuminata, chartncea, crenato-dentata, 
glabpa ; flores majusculi, pedicelli~ poll. longis v. longioribw glabris, in  
racemos laxos axillares sub anthcsi ebracteatos folik breviores dispositi ; 
sepala c. 6 lin. longr, lineari-lanceolata, acuminata, glabra, intus secns mar- 
ginem angustum velutina ; petala zequilonga, lato-cuneata, vulgo bitida, 
lobis sectis e t  valde finibriatis, extus parce wricea, intus basin versus seri- 
cea, villosa ; an them glnbrm ; ovarium argenteo-tomentosum. Temserim. 

7. E m o c a a ~ u a  LITTORALIS, T. and B. ap. Kurz  in Journ. As. Soc. 
Beng., 18741, 132. 

Arbor glabra ; folia obovato-oblonga, in petiolum grncilom )-I poll. 
longurn continuum attenuata, 3-5 poll. longe, repmdo-serrnta, olrtusn, valde 
coriucea, glabra, supra niter~tia ; flores n~njusculi, pellicellis pollicaribus 
parce puberis, in racelnos axillarea puberos foliis paullo brevioribus collecti ; 
srl~ala lineari-lanceolata, 0-7 lin. longa, canesce~iti-velutirla ; petala q u i -  
lollgr, curlento-oblonga, extus dorso sericeo-pubescentia, secta e t  fimbriata ; 
alltIlelre l~uberuloe ; ovariu~n Sulvo-villoau~n ; drupa c. pollicem longs,  oblon- 
gm, Ieves, putamine valde lacunoso-tulerculato compressiwulo. 
8C9%h. 
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8. E. ETQROPUILU8, Kurz in Journ. As. Soc. Beng , 1874, 133. 
Arbor gemrniu argenteo-aericeis ; folia obovato- ad cuneato-oblongs, 

potiolo f-& pollicari glabro geniculato-incraesato suffulta, baai attenunta, 
2-3 poll. longa, obtusa v. rotundata, crenato-serrata, chartacea, glabra ; 
flores parvi, pedicellia 23-3 lin. lougia parce hgenteo-sericeis, racernos argen- 
teo-sericeos glabrescentes axillares foliorum longitudine v. brevioms efficien- 
tea ; sepala 8 lin. longa, lanceolata, acuta, sericea, glabrescentia ; petala 
paullo longiora, latu-cuneata, usque ad mediam partem firnbriata, glabra ; 
mtherse puberulee ; ovarium sericeo-tomentosum.-Pegtc ; diartaban ; Ten- 
oc8ePim. 

N. B. Eleocarpwa Acronodiu, Mast. species est valde diversa e t  ne- 
quaquam cum Acronodia punctnta, B1. conjungenda. E. putactatus, Mas- 
ters, Parinurii est species ; E. glabrescens, Mnst. = E. Jmkiana, Wall. 
(Mmcera  fermginea, Jack.) ; E. pedunculatue, Wall = E. Palembanicue, 
Miq. 

-- 9. MELIA BIRMANICA, nov. sp. 

Arbor novellis caneecenti v. flavescenti furfuraceo-tomentosis ; folia bi- 
pinnata, petiolo longo et hreti,  pinnis 5-8-paribus ; foliola ovata v. ovato- 
lanceolata, basi rotundata v. acuta, mpius sub-inmqualia, lb-2 poll. longa, 
breviter acuminata, integra, petiolulis brevibus gracilibus vulgo puberulis 
suffulta ; flores virescenti-albi, parviusculi, pedicellis breviasimis fur furno-  
bmentosi v. subsessilw, in paniculas flaveecenti- v. canescenti-furfuraceo- 
tometltouas coryrnbiformev axillares folio breviores dispoaiti ; calyx profunde 
6-fidus, lobis oblongo-lanceolatis acutis farinaceo-puberulis ; petda c. 3 lin. 
longa, extus velutina, intus dense puberula ; tubus starllineus c. 4 liu. tan- 
tum longus, albus, intus pilosus et apice inter antheras valde lanata; 
drupie globom v. subglobosa, c. 1 poll. crassse v. crassiores, flavescentes, 
lieves, putarnine obtuse 6-8-angulari et 5-8-loculari g1oboso.-Martaban. 

10. S C H ~ E L I A  CEARTACBA, nov. sp. 

Frutex novellis apprease puberulis ; folia uni-foliata, petiolo 1-1i pol- 
licari utrinque incrassato suffulta, oblonga ad oblongo-lanceolata, breviu- 
~ i m e  petiolulate, basi acuta, grouse et remote repalido-serrata, 4-1) ped. 
longa, chartacea, scuminata, glabra ; flores parvi, fasciculati, pedicellis capil- 
laribus f-Q lin. longie s d u l t i  et racemos gracile8 arillares folio breviores 
formantes ; eepda + lin. longa, concavo-rotundata, parce ciliolata ; baccse 
s o l i t 6  ran, binse, pisi majoris megnitudine, lseves, coccines.-Sikkim. 

N. B. Fructus N. hypoletsci, Ky. in diario hocce (1871, 50) ad N. 
Zappaceurn probabiliter referendi aunt ; fructus veri N. h y p o h i ,  a me nu- 
per in Yartabania collecti, iia EuphorL Litchi s imi l l i i .  
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11. A s ~ m o m m x s  H E L P E ~ N A ,  Kurz  in  Journ. As. Soc. Beng., 1871, 
137. 

Frutex scandens, novellis appresse fulvo-pubescentibus ; folia orbicG- 
lari-ovata ad lato-obovalia, breviter cuspidata v. apiculata, petiolo 8-f 
pollicari pubescente glabresceite ~uffulta, 3-5 poll. longa, vulgo glauco- 

'viridia; flores parvi, glabri, pedicellis c. 2 lin. longis glabris filiformibus, 
paniculam axillarem e t  terminalem laxam dum juvel~ilem ferrugineo- 
pubescentem mox glubrescentern formantes ; petala c. 2 lin. longa ; ovarium 
glaberrimum ; gynobaxis decidua ; disci lobi vix rugosi ; samarse ovoid-, - -. - 
pollicem circiter l o n p ,  apice attcnuato rctuere, hyalino-mernbranacem, pal- 
lide brunnes, radiato-nervosa?, %lato-criscatso, glabra.-Te'enasserim. 

12. INDIGOFERA DEBLLIB, Grah. in Wall. ,  Cat., 5.466. 

Herba annua v. percniiis, If -2-pedalis, sparse appresse hirsuta ; fitipuloe 
lineari-subulatw, 3-4 lin. longse; folia impari-pinnatn, subsessilia, 1- l i  poll. 
longa; foliola 1-2-juga cum impari longius petiolulato, alterna, rhom- 
boideo-obovata ad sublanceolata, brevissime petiolulata; basi subcuneato- 
attenuata, obtusiuscula e t  mucronata v. acuta, a-1 poll. longa, integra, 
membranacea, supra glabra, subtus tenuissime appresse pubescentia ; flores 
minimi, brevissime pediccllati, bractel persistente subulatii lineam lo* 
muniti, in racemum gracillimum parce pubescentem v. glabrum multi- 
florum axillarem folio multo longiorem digesti; calyx lin. longus, parce 
appresse pilosus, dentibus subulato-filiformibus ; corolla paullo longior ; 
legurnina linearia, subcylindrica cum suturis pallide coloratis pronii~ienti- 
bus, c. + poll. longa, oblique acuminata, brunnea, parce appwsse hirsuta, 
6-ti-sperms ; semiua cylindrico-oblol~ga, utrinque truncata.--l. v i s c o s ~  
afinis.-Ava. 

, 13. D E B M O D ~ M  (PIIYLLODIVJE) G ~ E ,  nov. sp. 

Frutex erectus, mmulis molliter fulvo-tomentellis ; stipulm e t  stip- 
ellre strict=, breves, lineares, subulato-acuminatae ; fblia pinnato-3 v.. ram 
1-foliata, petiolo 4-1 pollicari fulvo-tomentoso suffulta ; foliola 3-5 poll. 
longa, breviter petiolulata, ovata v. sub-ovatta, longiuscule et  obtusiwcule 
acuminata cum mucrone, intcgra, chartacea, supra puberula, subtus mol- 
liter sub-fulvo-pubescentia ; flores.. .in racemos foliatos axillares e t  terminales 
digesti ot paniculam terminalem efformantes ; rhachis fulvo-tomentosa ; folia 
floralia bifoliolata, petiolo 2-3 lin. longo tomentoso in nristam longam 
desinente suffulta ; foliola oblique ovalia ad suborbicularia, retusa v. rotun- 
data cum mucrone, puberula, pollicem circiter longn ; legumina 2 3 arti- 
culata, tomentoso-pubescentia, iis D. pulchelli duplo majors.-D. vestito 
a0ine.-Ava. 

N. B. Flores Leapedeza pinetorum nec cyanei nec rosei, u t  in diario 
bocce 1873, 231 darcripti, sed fllrvescentes carinii apice roseU. 
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14. Pueaaara BBacHncaBpa, R u n  in Journ. Aq. Soc. Beng., 1873, 
232. 

Herba perennis diffusa v. volubilis, ramis acute angularihus 2-4-pedali- 
bus, Becus angulos retrone apprusse h i ~ u t a  ; stipulm lanceolstre, acumina- 
h, parvm; folia pinnato-3-foliol~ta, petiolo secus angulos retrorse appresse 
pubescente 1-la pollicari suffulta ; foliola ovata ad ovatu-lanceolata (latera- 
lia valde obliqua), breviter petiolulata, acuminata, 14-21. poll. longa, chart* 
cea, utrinque parce appresso himuta ; flores desunt, raccmos solitaries v. 
raro gemii~os strietos canescenti-pubescente~ axillares formautes ; bracteae 
minuta, subulatm, persistoutas; pediculli sub fructu lin. circiter longi ; 
calyx appresse pubescens, lineam fere longus, lobis ncutis ; legumina liueari- 
oblonga, torosa, compressa, pollicaria v. paullo longiora, 2 )  lin. lnta, pallida, 
parce appresse hirsutula, 5-6-sperma ; semina transverse ovoidoa, 2 lin. lata, 
o1ivacea.-Yeyir. 

N. B. Yhaaeolus lucene, Wall., P h .  dollcbidee, Itoxb., e t  Ph .  gran- 
dis, Wall. apud Bentham P1. Jungh. I 239 in adnot. endocarpio secedente 
dein semina arste includente (quamobrem beat. Roxburghius semina arillata 
descripsit) gaudent e t  a me ad Canavaliam reducuntur. 

15. VIQNA BRACRYCARPA, n0V. Up. 
Herba perennis, volubilis, hnbitu 7? vexillatm, caulibus filiformibus 3-4 

ped. longis parce hinut is  ; stipula 1)eltato-linealmi-oblong=, 3-4 lin. long= ; 
folia pinnato-3-foliolata, petiolo gracili 1-14 poll. longo hiwuto suffulta ; 
foliola deltoidtto-lanceolata ad linearia (lateralia vulgo inmqualin), breviter 
petiolulata, acuminata, 1-2 poll. longa, chartacea, utrinque parce hirsuta ; 
flores minores, flavi, brevisaime pedicellati, pauci, pedunculum gracilem parce 
himutum axillarem petiolis longiorem v. requilo~~gum terminantes; c a l p  
amplus, 1)  111. tantum altus, glaber, dentibus latie, acutis, brevibus ; corol- 
l a  c. f poll. longa ; legumina lineari-oblonga, stricta, utrinque o b t u s i u s ~ u l ~  
usque ad polliceln longa, 2+ lin. lata, compressa, nigrescentia, sparse sed 
long& hirsuta, pollysper~na ; semina crassa, sub-4-gona, lin. lata e t  longa, 
opaca, nigra.-Arracan. 

N. B. Dolichos Banyetiem, Roxb., generi Tina adnumerandus est. 

16. DUXBAEIA PODOCARPA, nov. sp. 
Herbs perenuis, volubilis, flavescenti puberula ; folia pinnato-3-foliola- 

ta, petiole flavescenti pubescenti 4-1 pollicari instructs ; foliola lato-ovata 
(lateralis obliqua), petiolulis brevibus pubescentibus suffulta, acuminata, 
utrinque (imprimis subtus) puberula, subtus pallida, lutescentia, aurantiaco- v. 
luteo-resinosa ; flores mdiocres, pedicellis 2 lin. longis pubeucentibus vulgo 
bini pedunculo brevissimo appresse fulvo-pubescenti asillari inetructi ; calyx 
c. 3 lin. altus, a p p r m e  fiavo-pube~cens, dentibus l auceo la t~  : ovariurn stipi- 
tatum, al)presse pubtwcens ; l e g m i n a  stipite 8-6 lin. longo suffulta, lineari- 
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lanoeolata, plana et vix torosa, acuminata, 14-2 poll. longa, 4 lin. lata, 
puberula, pleiosperma ; semina latiora quam longa, compressa, c. 2 l h  l ab ,  
nigra.-Tenaoserim. 

N. B. Phaseotwfuscue, Wall. Dvn6ariis est adnumerandus. 

17. A m s u  CWDICWB, (Cajanw ? candicans, Wall., Cat., 6576 
e t  6567). 

Herba perennis, entcta, molliter albido-tomentella ; folia pinnato-3- 
foliolata, petiolo 1-1+ pollicari pubescenti instructs ; foliola lato-ovats 
(lateralia obliqua), obtusiuscula v. obtusiuscule acuminata, 1-2 poll. longa, 
basi subcordata, utrinque pubescentia, subtus albida ; flores mediocres, pedi- 
cellis 2-3-lin. longis albo-pubescentibus, racemum rlbo-tomentosum axillarem 
folio breviorem efformantes ; calyx fere 5 lin. longus, albo-pilo~un, usque ad 
banin fere 5-fidus, lobis linearibus, acuminatis ; corolla calycis lobis paullo 
longior ; legumina transverse impressa e t  torosa, dense pilosa-Avo. 

N. B. Dunbarin catycinu, Miq., Atylosirn est species. Dolichos to- 
mentosw, Roth (D. bracteatus, Wall., Cat., 554) Rhyncheice a me adnumer- 
atur. 

18. FLEMIN~IA SERICMB, nov. up. (E: nonu, Wall., Cat., 6747. B. 
non Roxb.). 

Herba ~erennis, 2-2)-pedalis, caulibus angulatis canescenti-pnbescenti - 
bus ; folia digitato-3-foliolata, petiolo crasso 3-angulari anguste alata f-1 
poll. longo su&lta ; foliola magis minusve rhomboideo-ovato-lanceolata . 
(lateralia obliqua), breviter petiolulata, obtusiuscula cum mucrone v. acuta, 
2-3 poll. longa, utrinque molliter pubemla, supra velutina, subtus sparse 
nigro-resinoso-punctata ; flores parvi, purpurascentes, pedicellis lin. lo~lgis 
v. ~ub~essiles, racemos breviorea v. longiorea argenteo-sericeos solitirrios v. 
faaciculatos axillarea eficientea ; bractes parva, ovats, sericem, valde decid- 
um ; calyx argenteo-sericeus, 2t-3 lin. longus, lobis lineari-subulatis, infimo 
longissimo ; corolla glabra, paullo longior ; legumina ovoideo-oblonga, pu- 
berula, vix sparse coccineo-resinoso-pu~lctata, vdgo 2-sperms.--Prottae ; 
biortaban. 

, 19. MUCUNA BIPLICATA, Tegsman et Binnendyk, Cat. Hort. Bog., 
1Y66,261. 

Legumen oblongum, sessile, c. 3-4 poll. longum, I-3-spermurn, utrinque 
bialatum, transverse plicatum, plicis duplici serie digatis apice horizontali 
chartaceo explanatis.-Inrul Borneo.-Legumina vetusta tantum exetant, 
sed speciea distinctbima haud cum bi. onggrina, Wall. ( = H. mnosperma, 
Boxb.) conjungenda (cf Schoffer Obs, phyt. 91). 
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. 20. M u c m ~  MOLLI~~IMA,  Teysman and Binnendyk, Cat. Hort. h g . ,  
1866,261. 

Frutex scandens, molliter pubescens ; folia pinnatim 3-foliolata, petiolo 
piloso lb-2b pollicari suffulta ; foliola rhomboideo-ovata, (lateralis valde 
obliqua), petiolulis 1-2 lin. longis ~ubescentibus instructs, obtusa cum mu- 
crone v. acutiuscula, membra~cea ,  2-3 poll. longa, molliter pubescentia ; 
stipellie subulatm, lin. longa ; flores mediocres, pedicellis 4-5 lin. longis 
pubescentibus, racemum longiuscule (1-2 poll. longum) pedunculatum pu- 
bescentem folio breviorem axillarem formantes ; calyx velutinus cum setia 
fulvis urentibus interspe1*3us, amplus, 3 poll. in diametro, dentibus 3 infe- 
rioribus triangubri-acutis, superioribus 2 connatia bi-denticulatis ; corolla 
poll. longa, vexillo obovato-oblongo, breviter unguiculato alis longitudine 
mquans, carina paullo longior ; legumina oblonga, 3-4 poll. longa, 5-&per- 
ma, brevissime stipitata, subvelutina et setis rigidis fulvis fragilibusdeciduk 
obtecta, utrinque in alas 2 undulatas expansa, transverve et valde oblique 
simpliciter plicata, plicis magis minusve revolutis ; sernina lato-elliptica, 
plana, 5 circiter longg nigra.-Xollwcos, Halmahaira, in horto Bogo- 
riensi culta. 

, 21. PTEROCARPU~ a r a c a o c ~ a ~ u s ,  nov. sp. 

Arbor, novellis fulvo-pubeecentibus, folia irnpari-pinnata, 4-8 pedes lon- 
ga, rachi fulvo-puberula ; foliola ovata ad oblonga, 3-5-jugs, alterna, petio- 
lulo 1-2 lin. longo ferrugineo-pubescente sfiulta, breviter et obtusiuscule 
acuminata, mucronata, la-26 longa, integra, coriacea, novella subtus fulvo- 
pubescentia, glabrescentia e t  secus nervos puberula ; flores mediocres, flnvi, 
pedicellis 3-4 lin. longis fulvo-pubaecentibus ; in razemos simplices fulvo- 
pubescentes axillares digesti ; calyx dense ferrugineo-velutinus, c. 3 lin. 
longus, basi sub-oblique attenuatus ; corolla ultra 3 lin. longa, petalis 
undulate-crispatie ; stamina diadelphia ; ovarium villosum ; legumina canes- 
centia v. fulvescenti-velutina, irregulari-orbicularia, alis subplicatis I&-2 
poll. in diametro, basi inaequali sinuato-rotundata, acumine styloso minuto 
supra sinu basali protrudente.-Xartaban ; Teween'm. 

23. COMBRETUM DABYBTACHYUM, nov. sp. 

Frutex scandens, habitu C. Chinan& aed par& omnes magis minusve 
pubescentes ; folia opposita v. smpius ternata, elliptico- ud obovato-oblongs, 
petiolo breviwimo craseo fulvo- v. ferrugineo-pubescente suffulta, acuminata, 
integra, 3-41 poll. longa, membranacea, supra sparse albo-puncticulata, ~ u b -  
tus (secus nervos dense) pubescentia ; flores parvi, albidi, sessiles, spicas satis 
robustaa strictas patentee v. decurvae dense ferrugineo-tomentosas axillarea 
folio breviores efformantes ; calyx tubuloso-campanulatus ; limbus 4-lobatus, 
intns dense fulvo-hispidus ; petala lato-oblongs, cuneato-unguiculata, calycis 
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lobis longiora ; ovarium mox glabrescens, obsolete 4-gonum ; fructus oblong, 
1) poll. fcre longi, pollicem Inti, glabri, Palati, alis chartaceis aemiablon- 
gis nucis diametro multo 1atioribus.-Pegu ; &rtaban.-0. Chinensi, 
Roxb. (0. Orfithii, Heurck and Muell-Arg. Obs. Bot. Plant. nov. 231) 
valde affine. 

23. COMBRETUM PYBIFOLIUM, (Pentaptera pyrifoliu, Wall., Cat., 3985 
non Presl.). 

Frutex scandens, hsbitu 0. ovalifolii, novellis ferrugineo-puberulis ; 
folia parva, ovalia ad Idto-oblongs et ~uborbicularia, opposita v. alterna, 
petiolo 3-4 lin. longo gracili suffulta, obtusa v. subretusa et mucronata, in- 
tegra, chartacea, 16-2 poll. longa, glabra,supra puncticulata; florw .. ; spim 
puberuloe, solitaria v. in pa~iiculas graciles axillares v. breves termiuales 
digestoe ; fructus parviusculi, 4-+ poll. longi, glabri, 5-4-alati, alis chartaceis 
semi-ovalibus nucia cLiametro 1atioribus.-Ava . 
, 24. COMBRETUM QUADW~VLAEE, nov. sp. 

Frutex subscaudens, argenteo-lepidotus et punctatus, ramulis acute 41- 
angularibus ; folia opposita v. raro alterna, parva, obovato-cunesta v. raro 
ovata, petiolo brevi gracili lepidoto suffulta, vulgo obtuaa v. subretusa e t  
mucronata, integra, 1)-3 poll. longa, chartacea, utrinque (subtus sub-dense) 
argenteo-lepidota e t  punctata ; flores parvi, albi ?, bractek subulaa fugacis- 
siml substructi, spicas solitarias v. binas simplices dense lepidotas axillarea 
folio breviores formantes ; calyx infuudibuliformis, vix lin. longus, dense 
lepidotus, limbo 4-dentato intus dense fulvo-villoso ; petala calycis dentibue 
3-angularibus paullo longiora, obovata; stamina exserta ; fructus psrvi, 4-3 
poll. long et lati, suborbiculares, den~e  argenteo-lepidoti, 4-alati, alis charta- 
ceis, nucia diametro 1atioribus.-Tcnasserim; Siam. 

N. B. 0. platyphyllum, v. Heurck et Muell-Arg. Obs. Bot. Plant. Nov. 
242 = C. externurn, Itoxb. ; AnogeisslcephiZlyreefolM, v. Heurck et Muell. 
Arg. 1. c. 219. = A. acunrinatm varietae. 

25. LONICE~A LEUXTHA, nov. sp. 
Frutex glaber ; folia ovata ad ovato-oblonga, basi ncua  decurrentia, 

petiolo 3 4  lin. longo suffulta, obtusiuscula, subcoriacea, 2-3 poll. longs  
lmvia, glabra, supra nitida ; flores magni, 2i-2 poll. long, glaberrimi, sessi- 
l e ~ ,  bini v. solitarii pedunculo cntsso strict0 3 -4  lin. longo axillaii s d u l t i  ; 
calycis tubus 3 lin. fere longus, lavie, limbo ample-infundibuliformi lin. fere 
longo leviter 4-dentab.-Avm montes.-L. ZongEflore, DC. afiinl. 

26. Rmra SIKKIMENSIS, nov. sp. 

Herba perennis B. cordifo2i arcte ~ffinis, aculeolato-scabra, caulibue 
a n g w k  alato-angulatis ; folia sessilia v. eubsessilia, 4ua v. sursum 3ne 



verticillata, lanceolata ad elliptico-lanceolata, 3-5-nervia, aauminata, basi 
obtusa, imprimis secus nervos et margines retrorse aculeolata, 2-41 poll. lon- 
ga, chartacea ; flores minuti, pedicellis semilineam l o n e  sufi'ulti, cymosuli, 
paniculas brachiataa axillares in panicularn majorem terminalem collectas 
formantes ; baccm didymm v. globosm, piei minimi magnitudine, glabrmr 
succu1entoe.-Sikkim-Him2aya. 

N. B.-P8i2obium capillore, Kurz in Joun.  As. Soc. Beng., 1872, 313 - Xwimhp8iS capillurk. 

27. Armmu TIBETMA, nov. sp. 
Herba perennis magis minusve ramosa usque ad semipedem alta, ap- 

presse hispida (pilis rigidia albidi e tuberculis albis ortis) ; folia obovato- 
linearia ad lineari-oblonga e t  linearia, radicalia in petiolum longiorem v. 
breviorem decurrentia, caulina sessilia, obtusa v. obtusiuscula, crasse mem- 
branacea, appresse albo-hiipida )-1h poll. longs ; flores verosimiliter flavi, 
sessiles, in spicas longiores v. breviores oircinnataa terminales et  laterales 
collgesti et  smpius in paniculam spuriam albo-hiiutam collecti ; bract- 
calyce breviores, albo-hipidm, lineares, obtusm ; calyx albo-setosus, usque 
ad basin fere Spartitus, segmentis 2 lin. circitttr longis v. longioribus an- 
gush linearibus ; corolla infundibuliiormi-hypocraterimorpha, c. * poll. lon- 
ga, lobis brevibus rotundatis ; anthera fauoi inserts ; nuces grisem, 3-angu- 
lari-ovatie, acutm, tuberculatre, lineam fere longm, dorao obtuse carinab. 
P&stia occidintaliu, 12000-16000 p. s. m. 
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Part 11.-PHYSICAL SCIENCE, &c. 

(Roccivcd Oct. 12, rend DL*. 3, 1873.) 

(With Plates XII-SYXI.) 

I n  working up  my Burmese palms, I find that  a few of them are new. 
I now propose to describe these and to give a t  the same time an enurnera- • 

tion of all the species tha t  have hitherto been found in Burma, adding also 
a cohepectus so as to facilitnte their identification. The rattans, however, 
are in such a state of confusion that  little can be done until the material 
for description becomes more complete and the almost inextricable synony- 
my of the described species has been properly cleal.ed up. 

I have not paid special attention to palms in the field, but a few 
remarks on variation may not be out of plnce here. 

Tho size of the palms is often enough variable and, amongst the many 
examples, I shall mention only Phoenkpnltrdosn, the stem of which varies 
in height from onlx 2 or 3 ft. up to  16 to 25 it. Sobolitiration is a cllaractcr 
of little value i n  mF eyes. I look upon it rather a9 an idiosyncrasy, 
and, therefore, not even as a sufficient character on wl~ich t o  establisli a 

variety. N o  doubt in very many species this cliaracter has become general 
and constant, but atavisms are not u~~frequent .  w e  know, for example, cases 
in which the common betel-nut palm has made as m a ~ i y  as 7 sl~oots, and simi- 
lar examples are not wanting (especially in Phoenix, Cocos, Areitgo, E u t q c ) .  
Areca triandra has simple and soboliferous truuks with all iutermcdiate 
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states, and I have, therefore, unhesitatingly connected with i t  A. h a ,  a 
species that  differs in no structural points. Chyota s o b o l e a  ia another  
example wherein simple-stemmed and soboliferous plants may occasionally be 
found in the Burmese jungles not a dozen yards from one another. Species 
based upon such distinctions, if not also accompanied by structural differ- 
ences, are in my opinion untenable, and grouping palm-species after such a 
character is simply mieleacling. 

Again, the armature in Cnlamw would appear to me to be also subject 
to  variation within certain limits. It certainly is often very different a o  
cordii~g to the age of tlie rattan itself, or accordingly w the sheaths come 
from the lower or upper parts of the plant. On the other hand, the C a l k  
(including Dmonwops) offer so maliy valuable characters in their s p a t h a  
and spatl~nles, nature of seeda, loroe and flagella?, and, finally, in the  scales 
and stirmens, that we may confidently look forward to a sound and n a t d  
classification of the rattans so soon as the numerous book-species, often based 
upon incomplete pieces only, shall have been got rid of. The dserence i n  the 
scales of the fruits of Calamw in  diierent stages of growth is so far as pas- 
sible illustrated in the present paper. The indument of the inflorescenc~ 
and their spathes seems to afford valuable characters, especially to herba- 
rium-botanists. The colour, however, of the same varies greatly in the  same 
species, as for example in A. gracilis, in which some individuals have yellow- 
ish-white and bright scarlet spadices, while others have them greenkh- 

puvle- 
Burmese palms are still very incompletely known, especially the rattans. 

While the distributional area of the leiocarpous palms is greater than one 
might have expected, that of the rattans is singularly restricted and limited. 
T h u ~  I have been unable, in spite of all the pains I have taken, to  identify 
several of my Burmese rattans with any of the 100 species or thereabouts 
already published. Only the more light-loving species, such as C. Ciuda ,  
fasciculatus, etc., have a wider distribution. 

Burma and the Andtimans contribute each a new type of Calamus in 
0. tigrinus and 0. Anahmanicus, which have the scales of their fruits fur- 
nished with fringed appendages as long as or longer than the scale itself. 

I have, in the present paper, endeuvoured to supplement my descriptions 
by the addition of figures, for it is irksome to recognise palms from descrip- 
tions only ; a figure, moreover, allows considerably shortening of the descrip- 
tion itself. The small size of the Society's Journal has, however, compelled 
me to  introduce only the motit important parts of these bulky plants. 
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BYNOPSIS OP THE GENERA AND SPEOIES OB BURXESE 
PALXL7. 

SUBFAM. I. P A L M E  GENUINE.-Fruits not imbricatk scaly, but 
smooth or variously rough or tubercled. See& without arillus. Usually 
erect, very rarely armed palms. 

Tam. I. N~~mm.-Pm'anth of f m h   educed to a fm scalm. Ova- 
ries 3, apocarpoua. biale jlower8 in separate qadices w o u n d i n g  tha 
central fe~nulefiwer-head. Leaves pianata. 

NIPA, Rump&.-Spathes many, sheathing, persistent. Female flowers 
on a central globular torus, surrounded by the male spadices. Male perianth 
&parted, complete, valvate in bud. Stamens united by threes. Drupes 
woody, angular-turbinate, collected into a large dense head. Albumen equa- 
ble, hollow in centre. Soboliferous almost stemless palms. 

N. &ticane, Wurmb. Only species. 

Tam. 11. P m a ~ ~ . - P e r i a n t h  complete in both sexes. Leaaee pinmta 
twice pinnate or pinnatkect, rarely almost entire. Erect palms. 

Spathes 1 or 2, more or leas boat- or spindle-shaped. 

Cocoinm.-Spathes 1 or 2, spindle-shaped or clavate. Ovary eyn- 
carpous. Putamen a t  base 8-porous. Leaves simply pinnate. 
(Probably better reduced again to  a section of drecinece.) 

Cocoa, L.-Monoecious on the same spadix. PetaIs in female8 imbri- 
cate-convolute in bud. Ovary syncarpous, 3-celled, only one cell ovule-bear- 
ing. Drupe large, woody, containing a single one-seeded hard putamen. 
Albumen equable. Large simple-stemmed palms. 

Oocos nucifma, L. Only speciee. 

$ are cine^.-Spathes 1 or 2, boat-shaped, caducou~. Ovary s p a r -  
pous. Putarnen not perforated. Pinurn neither fascicled nor 
erose-toothed. 

ABECA, L.-Flowers monoecioue, their bases immersed in the cavities 
of the nude spadix. Stamens 3, G, or numerous. Petals valvate iu bud. 
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Albumen ruminate. Simple-stemmed or soboliferous palms. Pinna irrego- 
larly united into broader or narrower segments, rarely all connate in a 2- 
cleft blade. 

Specie6. 

Subg. 1. Areca, L.-Stamens 6 or 3. Stigmas 3. Female flowers 
lateral between the ramifications, rarely axillary. Spadix often twice rami- 
fied, tho ultimate ramifications usually more or leas filiform and covered by 
male flowers only. 

X Stamens 6. Female flowers without bract. 
Simple-stemmed, glabrous ; drupes as large as a hen's egg, 

... A. Catechu, L. 
x X Stamens 3. Female flowers without bract. 

Gllabrous, simple-stemmed or soboliferous, ......... A. tldondra, Roxb. 
Subg. 2. Pinanga, B1.-Stamens numerous. Stigma 1. Female flow- 

era in grooved series. Spadix simply ramified, or rarely undivided. 
X Flowers distichous. 

Cmspitose ; spadix branched ; sheaths, etc., slightly scurvy, ... A. &a. 
X X Flowers tristichous. 

Simple-stemmed ; spadix slender, ramified or simple ; sheaths,etc., scurvy, 
.. .A. gracilis, Rox b. 

X X X Flowers 5-6-stichous. 
Simple-stemmed ; sheaths, eto., scurvy ; apadii simple, fleshy, as thick 

as the finger, .................................................. A. hexaeticha, Kurt. 

§ 5 5 P7wenicem.Spathee 1 or 2, boat-shaped, persistent. Ovary 
apocarpous, consisting of 3 distinct carpels. P inns  often fascicled. 

PHOENIX, L.-Dioecious. Corolla in males valvate, in females imbri- 
cate in bud. Drupes sappy, solitary. Albumen equable. Simple-stemmed or 
stoloniferous palms, sometimes stemless. The lower pinns reduced to epinea. 

Specis. 
+ Spathes smooth ; flowers supported by a small subulate bract. 
Stemleas ; petioles rather long and slender, spiny-armed, 

P. acaulir, Roxb. ... 
+ Spathes covered with a brown scurf; flowem without a bract. 

Simple-stemmed, robust ; petioles very short and dilated, spiny-nrmed; 
drupes about an inch long,. ................................... P. sylvastrk, Roxb. 

Sobolilerous, slender ; petioles long and slender, sping-armed ; drupes 
about 4 an inch long, .................*.................... . pahdoaa, Koxh 
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Spathes several, tubular o r  sheathing. Ovary syncarpoas. 

5 5 5 5 Caryotern.-Spathes several, tubular or sheathing, persistent. 
Pinnse of the leaves often fascicled, jagged or erose-toothed. 

ARENU, Lab.-Flowers monoecious in different spadices. Petals of 
both sexes valvate in bud. Stamens indefinite. Ovary 3-celled. Drupe 
depressed-$-angular, rather dry, heeded.  Albumen equable. Simple- 
stemmed rarely soboliferous palms. Leaves simply pinnate, the pinnze linear, 
a t  base auricled at  one or both eides. 

Arenga eacch,aryet.a, Lab. Only species. 
WALLICHIA, Roxb.-Flowers monoecious in different spadices, rarely 

dioecioua. Petals in both sexes valvate in bud. Stamens often definite. 
Ovary 2-celled. Drupe sappy, usually 2-seeded. Albumen equable. Often 
stemless low palms. Leaves simply pinnate, the segments wedge-shaped. 

Species. 

Spadices smaller, the male spikes almost filiform ; male flowers yellow- 
ish ; calyx tubular, about a line long, ... ... ...... ...... W: cayotoides, Roxb. 

Spadices very ample, the male spikes thick and rigid ; male flowers 
purplish or green ; calyx minute, cup-shaped, only about & lin. long, ... W: distieha, T. And. 

88 preceding, but the male calyx tubular, nearly a line long, 
. . . W: d e n e w a ,  Mart. 

CAEYOTA, L-Flowers monoecious on the same spadix. Stamens in- 
definite. Petals in males valvate, in females imbricate in bud. Ovary 1- 
or 2-celled. Drupe 1- or 2-seeded, sappy. Albumen ruminate. Simple- 
etemmed or sobolifemus palms. Leaves hipinnate. 

Qeciee. 

Simple-stemmed ; male petals about inch long by 3 to 4 lin. broad, .. . C. u r m ,  L. 
Usually soboliferous ; male petals about 4 lin. long and only 1& lin. 

broad ; anthers mucronate or emarginate, ...... .., ... . . C. eobolifffa, Wall. 

WB. 111. F u m r u ~ a - L e a v e a  fan-8haped. Perknth  eompkte in 
80th suxsa. Erect palme. 

5 Bmassinm.-Ovary eyncarpons, 2-$-celled, with aa many ovulea. 
Drupee 2--4-celled, with as many seeds. 



Boaassus, L.--Spathes several, incomplete. Male spadix catkin-shap- 
ed. Corolla imbricate in bud. Drupe large, fleshy-fibrous, 3-seeded. Seeds 
pomaceous, with a pore a t  their apex. Lofty palms. Pinnae connate, and 
forming a blade. 

BorasswJEabeZlfmia, L. Only species. 

5 § Coryphitua.-Ovary apocarpous, consisting of 9 free or a t  apex 
unikd carpels (or only the styles united), usually only-one of the 
carpels coming to perfection. 

LICUALA, Rumph.-hflorescence axillary. Flowers hermaphrodib, 
solitary or by 2 or 3 together. Corolla 3-parted. Stamens perigynous, the 
filaments inserted a t  the throat of the corolla and united into a ring. 
Drupe sappy. Usually small simple-stemmed or tufted palms. Pinnm all free 
to  the base, or by 2 or several united into broader or narrower flabellate 
segments. 

Species. 

X Flowers large. Leaves peltately flabellate. 
Calyx about + to inch long, ......................... L. peltotcr, Roxb. 
% % Flowers small. Calyx not above 2 lin. long. Leaves palmate- 

ly flabellate. 
Trunk 4 to 8 ft. long ; petioles aculeate, bordered along their whole 

length ; calyx about a line long, ........................... L. paldoso,  GriE 
Almost stemless ; petioles unarmed at the upper third of their length ; 

calyx 1) lin. long, ........................................... L. Zongipet, GrifE 
C n x m o ~ e ,  L.-Inflorescence axillary. Flowers polygamous, sever- 

al together. Corolla 3-parted. Stamens hypogynous. Drupe sappj. Al- 
bumen with a longitudinal furrow. Simple-stemmed or tufted palms. 
Pinnm all connate and forming a blade. 

Chammops masyam,  &iff. Only species. 
L ~ ~ T O N A ,  R. Br.-Inflorescence axillary. Flowers hermaphrodite, 

clustered. Corolla 3-parted. Stamens perigynous. Drupe sappy. Albu- 
men with a cavity filled up with the intruding integuments. Enlbryo dor- 
sal. Erect palms perennially flowering. Pinnm connate and forming a 
blade. 

I;ivietoma upeciosa, Kurz. Only specics. 
COBYPHA, L.-Inflorescence terminal. Secondary and tertiary spathea 

many. Flowers hermaphrodite, clustered. Corolla consisting of 8 free 
Stamens hypogynous. Drupe corticate. Albumen hollow in centre . 

or solid. Embryo apical. Lofty or rarely stemless palms, flowering once 
only and then dying off. P i m  connate and forming a blade. 
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Species. 
+ Simple-stemmed often lofty palms. Petiole8 comparatively short. 
Trunk annular or almost even ; drupes the size of a mood-apple, 

.. .O. umbraculifera, L. 
Trunk marked by the spiral scars of the fallen spirally arranged leaves ; 

....................................... drupes the size of a cherry, 0. G~banga, BL 
Stemless. 

Petioles 18 to 25 ft. long ; drupes the size of a cherry, 0. w o p o d a ,  Kz. 

~UBPAM. 11. CALAMEB.-Fruits covered by retrorsely imbricate 
scales. Seeds often spuriously arillate. Usually armed climbers, rarely 
erect or unarmed. 

'hn. I. ~ L A B E L L A T Z . - ~ ~ ~ V ~ S  fan-shaped. Nearly all American. 

Tsm. 11. P~ATA.-Leaves  pinnate. 

* Flowers spirally arranged, forming a more or less dense 
cylindrical catkin-like spike. 

KOBTK~LSU, B2.-Spikes villous-bracteoled or the bracteoles glabrous, 
forming elongate panicles. Spathes tubular. Albumen ruminate. Scan- 
dent palms, sparingly armed. 

Species. 
Elpines on the petioles almost straight, 3 to 4 lin. long ; drupes obo- 

............................................. void, inch long, K. scaphigma, Mart. 
Spines on the petioles short, reflexed ; drupes turbinate (globular), the 

............................................... size of a small pea, Zacinioso, Mart. 
ZALACCA, Rumph.-Spikes villous-bracteoled, forming elongate pani- 

cles. Spathes elongate, cleft to the base. Seeda arillate. Albumen equa- 
ble. Stemless or almost stemless erect palms, more or less armed. 

Zalacca WaZZichiana, Mart. Only species. 

+ Flowers distichous (very rarely spuriously unilateral). 

CALAMU~, L.-Flowem usually sessile, solitary in the spathulcs, or 
rarely in a short curved spikelet exserted from the spathule, forming elongate 



more or less pendulous panicles. Spathes tubular or flattened out from a 
tubular base, persistent. Spathules cymbiform or tubular. Seeds arillate. 
Albumen eqliable, but often pitted or erose on the outside. Scandent, rare- 
ly erect rattan-palms, more or less fearfully armed. 

Species. 

+ Drupes sessile, i. e., the perianth more or less epreadiog 
and adhering to the base of the fruit. Spathules of the 
spikeu much imbricated, the exserted part cymbiiorm, 

shorter than broad, more or less truncate. . 
0 Scales of fruit without a conspicuous appendage. 

A Pinneo equidistant. No leaf-tendril. 
Erect, tufted ; pinnm white beneath. No tendrils whatever, 

... C. arborescenr, GrX 
Erect, tufted ; leaves uniformily green, without (but the s h e a t h  and 

spadices with) tendrils, ....................................... 0. erectus, Roxb. 
A A Pinnm fascicled or interruptedly approximate. 

Young stems, etc., whitish powdery ; leaves without tendrils ; pi- 
interruptedly fascicled ; drupes globular, straw-coloured, 

... C. faeiculatrcs, Boxb. 
Glabrous ; leaves tendril-bearing ; pinns broad, alternately approxi- 

mate ; drupes oblong, brown, ................................. 0. ZatijXiw, Iloxb. 
0 0 Scales of fruits produced into a fringed appendage 

as long or longer than the crustaceous scale itseY 
Lenves tendril-bearing ; inflorescence without tendril ; drupes + inch 

long, uniformily brown, .................................. C. Andumanicur, gun. 
Leaves without tendrils ; inflorescence with tendrils ; drupes an inch 

long or somewhat longer, dark and pale brown variegated, C. tign'nur, Kura- 
Drupes seated on the erect indurated thick pedicel-liko 
perianth. Spathules usually long-exserted and tubul~r  
rarely cynlbiform and imbricnte, usunlly not truncate. 
0 Spathules imbricats, broader than long, truncate. 

Leavos without tendrils ; pinnm equidistant ; drupes glolular, + inch 
thick, straw-coloured ,... ........................................... C. tenuis, h l b .  

0 0 Spathules exserted and rather elongate. 
% Spathes with a sliort acute limb only. 

Leaves not tendril-bearing ; pinnae interruptedly-approximab; drupes 
............... ellipsoid, straw-coloured, nearly an inch long, C. gracilis, R O S ~ .  

Leaves not tendril-bearing ; pinna equidistant, narrow ; spathes p o l  
...... ve y thin, compressed-tubular, almost unarmed, C. Helferionw, Km. 

Leaves tendril-bearing ; pinneo distant, alternately approximate ; mJe 
flowers in recurved emall spikelets or fwicles exserted from the upathul~i 

... C.yar.udoxw,Kufi 1 



X x Lower spathes expanded into a flat elongate 
limb, tubular a t  the short base only. 

Leaves not tendril-bearing ; piiinae narrow, equidistant ; drupes globu- 
lar, the size of a pea, the scales straw-coloured with blackish-brown borders, 

... 6. Guruba, Ham. 
DBMONOEOP~, B1.-Flowers usually pedicelled, naked or nearly so. 

Spathes cleft to the base, deciduous, the outer one boat-shaped. Spathules 
incomplete, reduced to bracteoles. Spadix erect, st15, never tendril-bearing. 
Albumen usually ruminate. Scandent rattan-palms, more or less fearfully 
armed. - 

+ Spathes unarmed or nearly so. 
Leaves not tendril-bearing ; pinnm interruptedly-approximate, white 

beneath, . .. . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . . . . D. hypoleucus, Kurz. 
- + + Spathes (at least the outermost one) much armed with 

thorns or spines. 
Leaves uniformly green ; sl~eaths and spathes outside fearfully armed 

with flat glossy black spines ; drupes globular, the size of a cherry, 
.. .D. yrandis, Griff. 

PLECTOCOMIA, B2.-Flowers in small naked racemes or spikes, hidden 
by the imbricate distichous secondary spathes, the latter forming long 
tail-shaped one-sided panicled ~endulous catkins. Spathes many, tubular. 
Drupes retromely hispid. Albumen equable. Scandent often lofty rattan- 
palms, more or less armed. 

Plectocomia macrostachya, Kurz. Only species 

NIPA, Ruwlph. 

1. N. FRUTICANS, Wurinb. in Pd. Bat. Cfenoofsch., I, 340 ; Lab. 
i n  xiin. Xw., 1: 297, t. 21-22 ; Roxb , P2. Ind., 111, 650; Jh r t . ,  Pnl~n., 
305, t. 108, 171-172 ; B2. Run~plr. III, 76, t. 105, 164-165 ; Cfr f l ,  ~\''ot. 
dlonocot., 168, t. 244-2417 ; i l l i g . ,  31. Ind. But., 111, 150. 

HAB. Comnlon along the estuaries of the rivers, and in tidal forests 
all along the shores, from Chittagong down to  Tcnasseriul and the Audu- 
1naus. 

Dane of the I3urmesc. 
26 
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cocos, L. 
2. C. m c m ~ n a ,  L., PI. Zeyl., 391; Roxb., Corom. Pl., I, 52, t .  37, 

et FI. Ind., 111, G14 ; Nart.,  Pal~tr., 123, t. G3G3 et t .  83,f. 3-6;  dCip., 
31. Ind. Bat., II1; G4. 

HAB. Generally cultivated all over Burma, more especially w i t h i n  
the influence of the sea, and also wild along the sandy beaches of the Cocos  
islands. F1. C. S., Fr. H. S. 

Ung is the Burmese name of the cocoa-palm. 

ARECA, L. 

8. A. C A T E C ~ ,  L., sp. pl.,  1 .80  ; Roxb., Corom. PI., I ,  54, t. 75  eb 
27. Ind., III, 615 ; Hnyne, Arzney Gelu., VII,  t. 35  ; din&., Pal~n., 169 
et 811, t. 182 et t. 149,f: 4, t. Z, 8, J: 11. ; Bl. Rumnph., 11, 65, t .  102 A, 
et t .  104 ; bl ip . ,  Pl. Ind. Bat., 111, 8 ; Grfl., Ind. Palm., 147, et ims 
Mil. Calc. Journ., P, 450 ; Sclef., Group. d. Arec., 9. 

HAD. Frequently cultivated by the Burmans and Karens, especially 
in Martaban and Tenasaerim. 

Xunti is the Burmese name. 
4. A. T R ~ R A ,  Roxb., Fl. Ind., 111, 617; Qrif, Ind. Palm., 148, 

t. 230, A, et in dincl. Calc. Journ., 7, 451; diart., I'a,?a2n~, 171, t. 149,s 
1-3; ScWef, Group. d. Arec., 16. (A. lnxa, flarn. in Men&. Wern. Soc., P, 
809 ; G r 8 ,  Ind. Palm., 140, el in blncl. Crrle. Journ , V, 552 ; Schrf , Group. 
Arec , 17 ; A. purnila, B1 Rut~~ph., 11, 71, t. 09 ef 102, non Hart. nu: 
Grlf, fiche$: Group. d' Arec., 15). 

HAB. Not unfreyuent in the evergreen t ropic~l  fcrests from Martaban 
down to Tenasserim and the Anda~nans ; also in Chittagong. Fl. H. and 
R. S. ; Fr. the following year. 

Tau Kunli (wild betel-palmj is the Burmese name of this as of all 
other wild species of Areca ; the Andamal~cse call it  abnradah. 

6. A. COSTATA, (Pilwnga coetala, Bl. Rzcl~rph , 11, 80, t. 100 ; Pinan- 
ga Euhlii, Bl. Rumph., II ,  82, t. 111, Schrf., Group. d. Arec., 34 ; Seafw- 
thia Kuhlii, Xart., Palvn., 186, t. 6, t. Z,$ 4 et 5). 

HAB. I n  the evergreen tropiaal forests of the Andamans, around 
Mount Harriet, and probably elsewhere. - Fr. June. 

I have changed the specific name according to a rule laid down in De 
Candolle's ' Laws of Botanical Non~enclature.' Dr. Seheffer and a very few 
others object to this rule, but to me i t  appears a sound one inasmuch as i t  
rigorously compels an author to adopt a name which otherwise would be 
altered either out of pedantry or personal feelings, for illustratiol~s 
of which Dutch lilerature especially furnishes examplea enough. The 
rule is exact and therefore truly scientific, admitting of no excep- 
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tion but in cases of absolute absurdity* : it prescribes with almost ma- 
thematical precision the ultimate cliange. Why, for example, should we 
call Cfuatteria pallilla, Bl., a t  present Ni~rsypopetalum ceratosnnthes, 
Scheff., and not di. pallidurn? or wliy shoulcl the well-known E"s'tnbriaty1i.s 
diphylla, with its pageful of syiionyms, be rechristened E! polymorpha, 
Boeck. ? The objection raised on account of increase of names absque 
necessitate is a feeble one, arid canuot courlterb;rlalice the advantages of a 
strict rule against arbitrary acts. 

6. A. oaacrLrs, Roxb., 31. Ind., 111, 619 ; Gfl, Ind.  P a l ~ n . ,  154, t. 
232, A-C, et in  biacl. Calc. Journ., 7 ,459 .  

HAD. Frequent in  tho evergreen tropical forests, especially in marshy 
places, from Cllittagong, Pegn, and Martaban down t o  Tenasserim. F1. H. 
and B. S, ; Fr.  the follomirrg year. 

Dr. Sclieffer identifies this species with Blume's Pinanga patula  ; P. 
patula, however, has disticlious flowers, quite different fruits, and smooth 
slrenths and spadices. Again, A, dlstichu, Roxb. (of which Ptychoupcr~na 
ritnplicifrona, Miq. is a n  exact ~ynonym),  which has a hispid spadix arid 
scurvy slreaths and spathes, is also reduced t o  his Pdnangapatula-a course 
in wllicli I cannot follow him. 

7. 8. HICXASTICKA, n. sp., PI. XII. 
A slender simple-stemmed gregarious palm, 20 to 30 feet high, the stem 

3 to 4 in. in  girth, the sheaths, etc. thinly scaly-rough, soon turning 
glabrous ; leaves 8 to 5 feet long, pinnate with the end-pinnm confluent, on  
a short (3 to 4 in. long) scaly-rough petiole broadly sheathing a t  the base ; , 
pilitla linear, somewliat falcate, 1 to  1+ feet long, alternate, 2- t o  3-ribbed 
and many-nerved, the lower ones muminate, the upper and terminal ones 
crenate-lobed arrd ending in as many bluntish and shortly 2-lobed lobes 
as there are ribs : flowers sessile, spirally arranged in 6, higher up  i n  
6, grooved rows aloiig the simple reflexed spike up to a foot long, the rachis 
as thick as tlie finger, fleshy ; female periantli (in young fruit) very much like 
tha t  of A. gracilia, the sepals and petals almost conform, broad-oval, blunt 
or bluntish, about a line long or a little longer; stamiiiodeu apparently 

* I f  in such cnaes a rule wcro to bo csL3blishcd to tho effect thnt n ~pecios thua 
changed in nnme should be called uftcr the author who h t  n a m ~ d  and dcscribcd it, 
tho of doubt would be rcducod to a minimum. Dr. Jlucllur h g .  hlw b ~ v c n  somo 
additional rules in his " Nomcnclntoric f n p ~ c n t a "  dcfcntlu~g his h:u-pngcau principles 
adopted in tho 15th vol. of Do Candollu'a Prodromns, but I think that few, if any, right- 
minded men would rofuve to udopt a MS. nitme, if they have bmowlcdge of tho ~ m c  or if 
they havo the pkmt, a u t h c n t i d y  mimed, at thcir &lmual. On tho othor side, I fully o 6 . r ~  
thnt MS. uuncs, the plunta of which arc inncccsiblu to on author, crzll if publishtd but 
not chnmctcrized, am truly vuluelcss "noruinn churtircc:~," and rur such rduciblc to 
apccics duscrihd at u later dub.  No ono will ever pcrauudc mu to spend u few thousand 
rupees on u journoy to Eurolx for tho purlwso of u n t w t l ~ ~ g  MS. I L ~ ~ I I L J  ! 
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none ; unripe fruits fibrous-fleshy, smooth, spindle-shaped, and narrowed at 
apex. 

H a .  I n  marshy places of the evergreen tropical forests of tho aon- 
thern parts of the Pcgu Yo~i~ali, ns for example between Kyauzoo and Kya 
Eug (Pazwoondoll~lg-vaUcy). 

Pnomrx,  L. 
. 8. PH. ACAULTS, Ro.rb., Hort. Beng , 73 et F1. I n d  , 111,783 ; Gray. 
i n  XacZ. Clzlc. Journ., V, 345 et Ind. Palm., 137, t. 138; Xurt., Palm., t. 
136. 

HAB. Frcquent in the Enq-forests all over P e p ,  Prome, and XarGa- 
ban. F1. Narch-Apr. ; Fr. May-June. 

This species is called in Burma Thenboung like all others of the genus. 
9. Pn. STLVESTBTS, Roxb., Hort. Beng., 73 et 31. I d . ,  114 787 ; 

G r v .  in Xacl. Calc. Jorrn., P, 850 et Ind. Palm., 1-41, t. 228 ; A. Nart., 
Palm., t. 136. 

HaB. Chittagong, cultivated only ; said to be also cultivated in Am. 
F1. begin of H. 5. ; Fr. C. S. 

As indeed Griffith remarks, Ph. dactylifern, L., differs hardly, and 
possibly solely by larger fruits. The fact that Ph. dactyl@ra will not 
succeed in the moister parts of India, may be an idiosyncrsy acquired by 
long cultivation in arid districts. 

10. Pn. PALUDO~A, Roxb., Hort. Beng., 73 et R?. Ind., 111, 78!) ; 
fig. in Xacl. Calc. Journ., P, 353 and Ind. Palm., 144, t. 229, A-B. 
(Ph. Sinmenaia, Nip . ,  P d m .  Arehip. Ind., 14). 

1La~. Corn~non in tho tidal forests all over Burma from Chittwng 
down to  Upper Tenasserim and the hdamans .  FL March-Apr. ; Fr. 
June-Decb. 

11. A. s a c c ~ b ~ m ~ a a ,  hb. ,Mk~n.  1.' Inst., I T 2 0 9 . i  biart., Palm., 
191,t. 108et  t. 161,$4, t. 2, IKf .  11, X7I.f. 1 ;  Xiq., Pl. Id. Bd., 
III, 35 ; Qr@. in biocl. Calc. J i m . ,  V, 472 and Ind. Palm., 1G4, t. 233, 
A.-(8a1~g~rua Rumphii, Roxb., P2. Id., 111, 626). 

H a .  Frequent in the evergreen tropical forests of Martaban and 
Tenasserirn, also occavionally in those of the eastern slopes of the Pegu 
Yomall. F1. all the year ; Fr. the following year. 

Ibung.ong is the Burmese name. Griffith has been much blamed for 
having cut down the numerous areng-palms in tlie Calcutta Botanical h 
den, and for having .thus deprived the garden of one of its " ornaments." 
This censure must remain a matter of opinion, for I believe that few 
will be found who would detect any beauty in them, but many would 
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rather concur with Rumphius, who compared the palm to a " ragged dirty 
drunken fellow." 

Besides its well-known value for toddy, sugar, and fibre, this palm is 
especially adapted for the support of orchids, ferns, and other epiphytical 
plants, for which purpose it is highly recommendable to  horticulturists in 
tropical climates. 

WALLICIIIA, Roxb, 
12. W. CABYOTOKDES, Roxb., Corom. Pl., 111,91, t. 295 ; Xiq., Fl. 

Ind. Bat., IIT, 34. ( TVrightia caryotoi(les, Roxb., l?l. Ind., 111; 621 ; Hari- 
na ctrryotoidcs, Ham. in Wern Soc., P, 317 ; GI$ in Xuct. Calc. Jaws., 
2.,  4S5 and Ind. Palm., 174, t. 237 ; W. denaijZora, Hook., Bot. Xag., t. 
45s 1, vix Mart. nec Qnfl). 

HAB. In  tlie evergreen tropical and damp I~ill-forests of Martaban 
and Tenasserim ; also in tlie hills of eastern Av3 and Cliittagong, up to 
4000 feet elevation. F1. B. S. ; Pr. the following year. 

Zanong is the Burmese name of this as also of the other species of the 
genus. 

13. W. DEnsmLoaa, Mart., Pahn., ed. I ,  1%) and szrppl., 190. v. 
oblongi$olia, Gr$ in biacl. Calc. Journ., P,4S(i, and Ind. Palm., 175, t. 
237, A-C). 

HAB. Not frequent in the moister upper mixed and tropical evergreen 
forests of Arracan, apparently always on siliceous sandstone ; also Chittagong. 
PI. Apr. 

13b. W. DIeTrcna, I! And. in Journ. Linn. 8oc. Lnd . ,  XI, 6. 
HAB. Not uiifrequent in the moietcr upper mixed forests of the eas- 

tern slopes of the Pegu Yomah, and on the Etpurs of the Kambala-toung. 
F1. Apr. 

The Burmese plant differs chiefly by much longer (14-2 ft. long) pin- 
nco, and may possibly form a distinct species. It is also a much lower 

valm- 

CABYOTA, L. 
1 C. WENS, L., Fl. Zeyl., 187 ; Bxb., 31. Ind., 114 625 ; Mart., 

Palm., 193, t. 107-108, 168 and t. V,$ 1-3 and 11 ; biip., Pl. Ind. Bat., 
U4 4 1  ; Qr@ in biacl. Calc. Journ., P, 478. and Ind. Palm., 169. 

HAB. Frequent in the upper mixed forests of the Pegu Yomah and 
Ava. F1. Sept. 

Burmese call this, as also the other species, misbo. 
15. C. ~OBOLIFERA, Wall. in Mart. Palm., 191, t. 107, f. 2 1 Miq., 

2'1. Ind. Bat., III, 41 ? G r g .  in itfact. Culc. Jouta., V,  481 and Ind. Palm, 
171, t. 236 (simple-stemmed) ? (C. h m i n g i i ,  Lodd. e s  Xiart., Palm., 111, 
169 ? Bot. Mag., t. 6762 i2; 0. Cfriflthii, Beccari in &om. Ital.). 
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H o .  Frequent in tlle evergreen tropical forests from Arracan  down 
t o  the Andamans, and from Jlartaban down to Teussserim. F1. Fr. C. and 
H. S. 

I entertain little doulh but t h a t  the Caryota so plentiful i n  the 
Burmese jungles is Loureiro's C. nrifis, tho more so ar the same plant occun 
also in Eiam. 

BOBABBUS, L. 

16. B. FLABELLIFORX10, z., NUS. CIlfl, 1 3 ;   BOX^., &IVm. PI.,  I, 
50, t. 71-72, a)ld n. ItltZ., 114 700 ; Nart. ,  Pultn., 219, t .  IOS, 121, 162 ; 
Xip.,E"I. Ind. Bat., I I 1 , ~ k 5 .  (B. sp., C;lrt@, Xot. dlbnoc., 167). 

HAB. F r c q u e ~ ~ t l y  cultivated a11 over Burma, more especii~lly, however, 
in  Ava and P r o ~ n e  ; along the sandy sea coast sometimes growing l i k e  wild, 
but  also in  the dry Prome-district the palm is freely springiug u p  in  
jungles. FI. March-Apr. ; Fr. Close of rains. 

H t a n  is the Burmese name of the palmyra. 
0 

LICU~LA, Runzph. 

17. L. PELTATA, Roxb., Pl. Ind., 11,  179;  iUart., Palm., 2S4, f. 1% 
et 162 ; Qrif., Palnas, 120, t .  223 and in Xacl. Cab. Journ., 7, 824. 

H o .  Frequent in the evergreen tropical forests all over B u r m a  from 
Chittagong, Pegu, and Martaban down t o  Tellasserim and the  A n h m a n s  
3'1. begin of C. S. ; Fr. H. S. 

Zaloon of the Burmese ; the Andnmanese call it gobol. 
18. L. PALUDOSA, Cfrfl. in Xart .  Palm., 318 ; Zacl .  Calc. Journ., 

3 2 3  and Ind.  Palm., 133, t. 221, A-C. 
H o .  Frequent in the tidal forests and in marine swamps along the 

coast of the Andamans. Fr .  Apr. May. 
19. L. LONQIPES, Gr& in Xtzrt. Palm., 318 and in diacl. Calc. Jou+~. ,  

P, 330 and Ind. Palm.,  125, t. 224, A-B. 
H o .  Tenasserim, forests near Lainear, to  the south of Mcrgui (QrX.). 

F1. nearly the whole year. 

CUM~EBOPS, L. 
20. Cn. K ~ B Y A N A ,  Q r g .  in Nacl.  Cab.  Journ., P, 3 4 1  and Ind. 

Palm., 134, t. 227, A-B. 
H u .  Not  unfrequent in the drier hill and pine forests of Martaban, 

and probably also in  the Avit hills, a t  4000 to 6500 feet elevation. 
It remains to be shewn how this species differs from Oh. dlhr t ia~,  

Wall., which is said t o  have yellow lepidote fruits. 1 
LNIBTONA, R. Br. 

21. L. BPECIOBA, t8. 8p., Ph. XI11 and XIV. 
A lofty simple-stemmed palm, 50 to  70 l'wt high, the trunk hO to 60 feet 



long by 3 to 6 feet girth, all parts glabrous ; leaves palmately flabellate, 
about 6 to 7 feet across, plaited, the petiole up to an inch broad a t  base, 
armed with strong sharp falcately curred flattish blaclrish spines, the lower 
spines up to half an inch long and longer by 3 to 4 lines broad a t  base ; the 
olieaths dividing into netted fibres ; pinns all (the laternl ones up to half of 
their length, the central ones higher up) connate iu a blade, linear, sharply 
2-cleft a t  apex, the ribs compressed, prominent, the veins rather visible and 
transverse ; flowers smnll, solitary or by 2 on a nipple-shaped very short and 
thick pedicel, racemose-spicate, forming a much branched smooth panicle- 
~haped, 2 to 4 feet long spadix, furnished a t  tlie base and along tlie primary 
axes with large fuscous quite smooth spathes ; sepals and petals hardly a 
line long ; drupes elliptically obovoicl, P to nearly an inch long, dark blue, 
smooth, 1-seeded, seated on the short tliick indurated pcrianth jointed with 
the nipple- or disk-shnped very short peduncle. 

H a .  Frequent in the evergreen tropical forests of the eastern and 
soutllern slopes of the Pegu Yomah ; Upper Tenasserim (Brandin). Fr. 
March-Apr. 

Called tau-hfan by the Burmese. Very similar to L. Jenkineianu, Griff., 
but loftier, and differing chiefly by the smooth (not scurvy) spathes and 
in shape of fruits. The armature seems more developed in my species. 

COEYPH~, L. 
22. C. UXBnACELIFEnA, L , H0I-f. C I g ,  4$2 ; xnrt . ,  Pa lm,  282, t. 

109 and 127, J: 2. Roxb., PI. I n d ,  II, 177; Xtq., E"I. InJ .  Sat., 111,49, 
ecl. 8yn. (C. Talliera, Roxb, Corona. PI., 111, 51, t. 253-256 and Pl. Ind., 
11, 174. ; G r g ,  &ad. Pal~n. ,  114, t. 220, X,  and P arid ila dlac2. Cab. 
Journ., P, 317.) 

H a .  Frequently seen cultivated in villages all over Burma. F1. H. 
6. ; Fr. the following year. 

Pae  is the Burmeso name of this and all t l ~ e  other species of Corypha. 
23. C. G E B A N ~ A  Bl. Rumph., II, 59, t. 97-98 and 103. (C. elata, 

Roxb., Pl. Ind., 11, 176; Nart.,  Paltn., 233 ; BrcJ in Zwl. Calc. Journ., 
P, 814 and Itid. Palm., 112, t. 220, D.). 

H a .  Only occasionally seen in Burmese villages, as for example 
around Toungl~oo. F1. H. S. ; Fr. the following year. 

21. C. MACUOPODA, Kurz in dndatn. Rep., ed. 2,BO.-PI. XV. 
A gignntic stemless palm, 30 to 40 ft. high, all parts glabrous ; leaves 

very ample, palmately flabellate, from 12 to 20 ft. across, the petiole to- 
wards the base as thick as tlie arm, straight and slender, from 18 to 26 ft. 
long, along tlie polished margin armed with strong incurved compressed 
glossy black spines ; pinnre united to  near tlie niiddlu into a blade, G to 10 it. 
long, linear, 2-lobed and b l u t ~ h  a t  apex, the ribs 4-cornered ; infiorescence 
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and flowew unknown ; drupes the size of a cherry, globular, with one or 
two small abortive ovaries a t  their base, smooth, olive-brown, 1-seedd.  

HAB. I n  tlie bamboo jungles of Termoklee island, western side of 
South Andaman, on chloritie rocks. 

Called h h h  bv the Andamanese. I have not seen the palm in flower, 
but judge i t  to be stemless from having failed to  detect any indication of 
a etem in the numeroue full-grown specimens I met with accompanied by 
seedling-plants, which latter had their roots ao deeply seated in t h e  rocky 
ground that I did not reach them after digging to a depth of more t h a n  2 feeeet. 

8 

KOETHAL~IA, BZ. 
25. K. BCAPEIoElU, Xart .  Palm., Ill.-(Cnlamosagus scnphiger, 

G r g ,  Ind. Palm., 30, t. 184 A. young plant ; Calan~osagus waZlieRicPfoli~-~, 
Urz# in bincl. Calc. Journ., P, 24 and Ind. Palm., 29, t. 184 sub mln. C. 
harina$olius.) 

Pls. XX, A, and XXI. 
A large scandent rattan palm, the canes up to  half an inch in dia- 

meter, the young leaves beneath fugaceously white-tomentose ; leaves 
pinnate, 2 to  4 ft. long, the rachis sparingly armed with short simple sharp 
retrorse spines and terminating in a long recurved-thorny tendril, the 
petiole to 2 ft. long, irregularly beset with thin sharp rather straight 
spines 2 to 4 lin. long, the sheaths minutely brown-scurvy (in young plants 
sparingly prickly) dissolving along their margins into fibres embracing the 
~ t e m  ; pinnm at  base contracted into a compressed petiolule, alternately some 
what approximated, plaited, broadly rhomboid-ovate, the upper ones cuneate- 
rhomboid, acuminate, from about tlie middle irregularly and sharply erose- 
tocthed (the teeth formed by the more or less subulate-excurrent veinlets), 
many-nerved, 41 to 7 in. long, the terminal segment much broader ; sp* 
dices long and pendulous, terminal, the tubular spatlies (in fruit) smooth, 
brown ; catkins very compact and terete, on a shod sheathed peduncle, 
densely tawny tomentose, 3 to 4 in. long, about 4 lin. thick ; bracts very 
broad, rounded or almost acute, smooth, a little longer than the densely 
villous bracteoles ; female calyx rigid, more than & lin. long, fibrous-ciliate ; 
corolla nearly 2 lin. long, very rigid-coriaceous, deeply 3-cleft, the tube 
very ehort ; drupes obovoid, mucronate, f inch long, retrorsely imbricate- 
scaled, 1-seeded ; scales rigid, trapezoid-ovate, longitudinally impressed, 
greenish, towards the apex brownish, bordered by a pale brown broadly 
lacerate umow bluntish membrane. 

H a .  Common all over the Andamans, especinlly in the evergreen 
tropical forests. Fr. H. S. 

Called bordah by the aborigines. On the Andamans occurs another 
speciea of the habit of the preceding but with the sheaths denaelg 
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covered by sharp spines. Unfortunately, I neglected t o  collect specimens 
from the sterile plants, wliich alone I met with. 

26. K. LACINIOSA, dlbrt., Palm., 211. (Calamosagw lacinioaua, 0tsifl. 
i n  Xacl.  Calc. Journ., V,  2 3  c. tab. nnd Ind. Palm., 27, t. 183 and t. 21G, 
f. 2. (K.JEagellaria, hiip., Suppl. PI .  Sumat., 691). 

H a .  Tenaqserim, from the Salween down to Mcrgui. Fr. Marcb. 
I have no clear idea of this species, wliich mould differ from the  former 

by  the sliapc of the  drupes. The armature of the sheaths and nature of tlie 
drntation of t h e  leaves are, as I find, somewl~at variable. 0. ochriger, Ctriff. 
(hd. Palm., t. 216,J I),  of n~llich authentic specimens exist in H. B. C., is 
A-. hgicla, B1. exactly. Miquel reduceh liis X. liT.page1la1.k t o  E. angmta, 
B1. I have not seen the latter species, but if his conclusion be correct, then 
A: l2ncitriosa nnd A-. afigwta must fall togetl~er. 

ZALACCA, Ru~nph.  
27. Z. W a ~ ~ r c n r n - A ,  dlbrt., Palm., 201, t. 118-119 and 136 ; Zq., 

F I .  Ind. Bnt., I I I ,  80, pztoad descr. (2. edulie, Wall., PI .  Aa. rar., 114 14, t. 
222-224 aub nom. Z Runrphii; Gray .  in  2Vhcl. Calc. Journ., V,  7. p. p. 
and  bd. Palm., 10, t. 175  ? Calanua Zalacca, &xb., Hort .  Beng., 72 and  
Pl. Ind., 111, 773). 

HAB. Frequent in the evergreen tropical forests all over Pegu and 
Martaban down t o  Tenasserim. F1. C. S. ; Fr. June, July. 

Yeirtga or yengnn Ehyen Burmese. 
Wnllicli and Griffitli reduce this species t o  2. edulis, Rmdt. but i t  seems 

t o  differ by  much smaller fruits, sessile catkins, and the leaves being green 
0x1 both sides. 

PLECTOCOMIA, Bl. 
28. P. M A C R O ~ T A C ~ T A ,  n. sp., Pls. XVI and XVII. 
A lofty climber, all parts glabrous ; leaves piunate, the petiole and 

racliis spiny, the spines straight, up to  f inch long ; pinure (median ones) 
somewhat approximate by pairs, linear-lanceolate, + to 2 ft. long, long- 
acuminate, white-powdery beneatli, 3-ribbed (2 of the ribs marginal), coria- 
ceous, but  rather flaccid ; spadices not seen ; lateral spikes 4 to 6 ft. long, 
about 2 in. thick, somewhat compressed, pendulous ; spathules ditichous, 
rhomboid-obovoid, acute, I t  t o  nearly 2 in. long, coriaceous, brown, 
blackish towardi tlie upper Lorders, glabrous ; malc fipikelets as  long as the 
sl~athuleu, rusty-scurvy-strigillosc, tlie rachis rather strong, shortly and 
disticl~ously branched ; female flowers not seen ; malo flowers : calyx wide, 
cup-sl~aped, about a line deep, shortly 3-toothed, the teeth acute, bordered 
especially in tlieir sinuses by a dense brown woolly tomenturn; petals rigid, 
falcate, lanceolate, sharply acuminate, about $ inch long or somewhat 
longer, sulcate outside ; stamens 6 ; drupes &own. 

2 7 
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HAB. Tenasserim, Bithoko range, a t  3 0  ft. elevation (Dr. Brandis). 
Allied to P. nlmyaba, Ul., but e ~ i l y  distinguisl~ed by the  doubly I=- 

ger flowers and the larger and more densely imbricate spathules. 

20. D. IIYPOLEUCU~, n sp., Pls. XV1II and XIX. 
A~)parently a sleilder scandci~t rattan palm, the sheathed stems as thick 

the finger, the canes as thick as a colnmon quill ; lenvcs intermpkdly pinnate. 
2 t o  3 ft. long, without tendril, tlie petioles short, often saccate a t  b w ,  
armed with shorter and longer col~ical thorns on the back and along t h e  
margins sparingly intermixed with somcwl~at recurved straight short spines, 
the reddish rachis similarly but more sparingly armed, upwards simply 
recurved spiny ; the sheaths armed like the petiole but  very densely so with 
unequally long straight sharp s p i ~ ~ e s  up t o  an inch long or longer towards 
the  mouth, in  front sending out a long prickly recurved-thorny whip l ike  
tendril ; pinnm 4 to 3 ft. long, alternately and interruptedly approximate by 
twos on each side, oblong-lanceolate, acuminate, bristly ciliate towards 
the  apex, white beneath, many-nerved ; female spadix small, only jt ft. 
long, on s slender peduncle (about an inch long) thorny on both margins ; 
spathes unarmed or occasionally with a minute prickle on tlie midrib, 
smooth, lanceolate-oblong, slit almost t o  the base ; apstl~ules shortly tubular 
with an acuminate limb, small and distant ; female flowurs minute, about a 
line long, distichous ; calyx shortly 3-lobed, + lin. long ; corolla twice as 
long with a short tube, the lobes linear-lanceolate, acute ; male flowers and 
fruits unknown. (Calamua Aypoleucuu, Kz. olim). 

HAB. Tenasserim, Thoung~yeen (Dr. Brandis). F1. March. 
30. D. a m r s ,  QriF i n  Mart., Palm., A-C and t .  216, 327, t. 

175,f. ak, t. 2, &i,$ 11 ; X i p  , P l .  Ind. Bat., 111, 88. (Calamue grandia, 
(frlfl in dfucl. Calc. Journ., P, b4 and Id. Palms, 91, t. 210, A-C and t. 
21G,$ 3.) 

IIAB. In  the evergreen tropical forests of Rutiand-bland, Andamana 
Fr. May 

There grow two or three other species of Du?nnmurops in Chittagong, 
Arracan, and t h e  other provinces of Burma, but  these I know from 
insufficient MS. figures only or from having merely seen them growing. 

N. B. D. Hyetrix, Griff. in certainly identical with D. oblongus, B1. ; 
the spiues in  the latter become quite ae loug as in the former. 

31. C. ARBoaEscEsfi, G r f l  in  biacl. Calc. Jown., P, 3 3  and Ind. 
Palm, 46, t. 18S, A-C; Hiq., Fl. Ad. Bat., I I I ,  113.-P1. XXIL 



The insertion of the stamens would appear to vary somewhat. I n  my 
specimens they are inserted at the base of the corolla and free ; filaments 
not infracted, shorter than the anthers. Drupes obovoid-oblong, )-) inch 
long, apiculate, supported by the coriaceous somewhat enlarged perianth, 
1-seeded; scales unifor~nly brown, with a very narrow whitish minutely 
erose border, cordate-tral)ezoid, rounded a t  apex, almost biconvex from a 
longitudinal central furrow. 

H~B. Frequent in marshy beds of c11oung.e~ in t h e  moister and 
evergreen tropical forests of Pegu. on sandstone. Fr. C. 9. 

Called thanoung by the Burmans. 
Tbis is the only Burmese species which may truly be called arboreoos, 

having no tendrils whatever. A11 others are furninhed with such tendrils, 
either terminating their leaves ( f i g e l l r e ) ,  in  which cane the i~iflorescences are 
axillary (actually they spring from near the  base of the opposite leaf) and 
destitute of spadical tendrils (lorre) ; or the leaves are destitute of tlleln, 
and the tendrils arise near the apex of the  sheath of t h e  opposite leaf, 
in  which case the inflorescences are leaf-opposed and tendril-bearing (or 
rather the lorce grow out into inflorescences). I n  classification, these several 
relations have no great virlue, as an arranqement b s e d  upon such characters 
removes nearly allied species far from each other, as for example 0. An&- 
manicua from 0. t igrinw. 

33. C. ERECTUS, Boxb., Fl. Ind., III, 774 ; Gr@ i n  Mael. CaZc. Joum., 
V, 35. (C. longisetm, Grip in Xacl .  Calc. Journ., P, 3 0  and Ind. Palms, 
44, t. 189, A-B ; Niq., Fl Ind. Bat., 111, 114 ; C. mac/acarpw, Qr#, 
Ind. Palms, 40, t. 180, A,J 1-2 ; Mart., Palm., 333, t. 1 7 6 , s  X). 

Pin. XXIIl and XXIV. 
A low erect tufted palm, looking like Zalaeca, 12 t o  18 feet high, all 

park glabrous ; leaves 18 t o  1 2  feet long, pinnate, without tendril, the petiole 
as also the sheaths armed with seriate greenish or fuscous flat sharp spines 
up t o  an inch long, the rachis similarly armed, bu t  the spines gradually 
becoming fewer in number towards the apex ; pinnze by 6 or fewer alternate- 
l y  approximate, elongate-linear-lanceolate, glossy, green on both sides, many- 
nerved and transversely veined, acuminate, spinulose-ciliate, 14 to 2 feet long 
by l b  to  2 inches broad, the midrib beneath armed with distaut capillary 
bristle# ; spadices elongate, branched, terminating in a whip-like recurved- 
thorny tendril ; spathes somewhat compressed, liuear-tubular, acuminate, 
armed with half-whorls of flat upwardly aud downwardly directed spiues up 
t o  inch long, the  partial spathes unarmed, ehaped and rupturing like those 
of Zolacca ; spathulea imbricate, cymbiform, almost truncate, glabrescent, 
fibrous-dissolving a t  their longer extremity; flowers distichous; calyx a 
little longer than the bract, shortly 3-toothed ; corolla nearly 3 times longer, 
the  tube narrow, nearly M loug as the calyx, the l o b  linear-oblong; sta- 
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mens in males free, the  filaments broad, not infracted, shorter t h a n  the 
anther;  drupes more than an inch long, ovoid-oblong, apiculate, glossy, 
brown, 1-seed2d ; scales imbricate, cordate-trapezoid, fuscous, towards the 
base paler coloured, almost biconvex with a rather broad longitudinal cen- 
tral furrow, bluntish, the margins not bordered and almost entire ; seed 
oLlong, somewhat compressed, the alburneu foraminate-erose, surrounded by 
a resinous crust. 

HAB. Evergreen tropical forests of Chittagong and P e p .  Fr. C. 5. 
According to Roxburgh, the species is called in  Chittagong Sungotta, 

but  specimens collected there by Dr. Tliomson bear tlie name rong-the 
name by which i t  goes in Pikkim also. Tlie Burmese call i t  theing. 

33. C. FA~CICULATU~, Rosb., PI. Ind.,  1 1 1 , 7 7 9  ; &I. in dlbcZ. Cak. 
Journ., V, 52  and Ind.  Palme, 62, t. 195, A-B (excl. in$. in B )  a n d  t. 190, 
A,$ 2 ;  diip., Pl. Ind. Bat., III, 127 ; dlbrt., Palm., 210 and 238, t. 116, 
f. 1 V and VL-PI. XXVII, B. 

HAB. Frequint in the mixed deciduous forests, espebially in the  lower 
ones, all over Burmo, from Ava and Cl~ittagong down to Tenasserin~ aud  the 
Andamans. F1. Sept. Octob. ; Fr.  Apr. Yay.  

Called li'ane g a  in Bur~na .  
I t  often happens that  the fruits i n  this species become monstrous, as 

shewn in the plate. 
34. C. LATIFOLIUS, Roxb., Fl. Ind., I n ,  775 ; Gri$: in biacl. Cdc. 

Journ., P, 60 and Ind. Pa lnu ,  68, t. 198. (C, palustriu, B r g .  in  dincl. 
Calc. Journ., 7, 61 and Ind. Palnu,  72, t .  199 'r' biig., Pl. Znd. Bat., III, 
1 3 1  ?).-PI. XXYI, A. 

An extensive scandent rattan palm, all parts glabrous, the  sheathed 
stems 2 to 3 in. diameter, the canes up to an inch thick ; leaves 8 t o  12 
feet long, pinnate, terminating in a long whip-like retrorse-thorned tendril, 
the short petiole armed with a double or single row of short more or  less 
sharp spines hollowed-out a t  inner base, saccate a t  base (the sac unarmed or 
sparingly and shortly prickly), the sheaths quite green, beset with a few 
excavate thorn-like protuberances or seriate large excavate flat sharp spines 
or occasionally quite or nearly quite unarmed (on the same plant), sometimes 
the spines short flat and black ; the racllis armed with fascicled or simple 
upwardly recurved strong thorns ; pinnre alternate, broad-lanceolate, the me- 
dian ones alternately approximate by twos, 1 t o  2 ft. long by 3 t o  5 in. 
broad, towards the shortly acutninate apex bristly ciliate, many-nerved and 
transversely veined, uniformly greeu ; spadix bifariously decompomd, 
axillary, elongate, drooping ; spathes tubular, with an obliquely truncate 
acuminate limb, glabrous, sparingly recurved-thorny, the.partia1 spathes 
conform, but not so small and less armed ; spathules cyn~biform, the  outer 
margin acuminate-produced, glabrous ; male flowers greenish-yellow ; ovary- 
rudiment small, 3-lobed ; drupes ellipsoid-oblong, rather glosey, apiculate, 
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about + inch long, supported by the persistent rigid perianth ; scales trape- 
zoid, bluntish, slightly biconvex, with a faint longitudinal furrow, pale 
brown, with a narrow blackish brown margin ; seeds alirlost semi-convex, 
grooved and i ~ ~ e g u l a r l y  wrinkled. 

HAB. I n  tlie evergreen tropical forests all over Burma from Chitta- 
gong, Pegu, and Martaban down t o  Tenasserim and tlie Andaman islands. 
Pr: Apr. May. 

This is the yamta of the  Burmans. According t o  Roxburgh, its name 
in Chittagong is Kora bet. 

85. C. ANDAMANICUS, n. sp., Pls. XXVII ,  A and X X V I I I .  
A lofty scandent rattan palm, the sheathed stems as thick as the arm, 

the  canes up t o  a n  inch in diameter, all parts almost glabrous ; leaves pin- 
nate, terminating in a whip-like recurved-tliorny tendril, G to  8 ft. long, the 
petioles saccate a t  base, armed with short blackish thin thorns arising from 
tubercle-like swellings and intermixed with a few long bltrck spines ; tlie reddish 
brown sheaths covered with numerous obliquely placed seriate wliorls of 
capillary black spines, which soon break off and leave only their basea, 
towards the  fugaceously greyish-tomentose base furnished with reflexed 
broader flat black spines up t a  nearly an inch long and formiug stronger 
combs ; the rachis more or less depressed 5-gonous, armed beneath with 
reflexed paired or ternary thorns, towards the petiole also distmtly short 
tliorned along the  margins ; pinnm solitary, alternate, equidistant, 2 to  2+ 
ft. long and up t o  an inch broad, linear, subulatc-acuminate, aloiig the mar- 
gins and on the three principal nerves beneath distantly cnpillary-spiny, tmns- 
versdy veined, uiiiformly grecn ; spadix axillary, ample, decompouud, 
nodding; spathes someml~at compressed-tubular, armed with strong short 
reflexed solitary to ternary black thorns, otllerrvise npparently glabrous ; 
the partial ones unarmed, tubular and slit on one side, rather abruptly acu- 
minate, glabrous ; spathules tubular-cymbiform, closely imbricated, truncate, 
glabrous; flowers ... ; drupes distichous, numerous, supported by the  some- 
what enlarged periantli, elliptically-ovoid, acuminate, uniformly brown, 
about 4 inch long ; scales rhomboid, crustaceous, glossy, ehestuut-brown- 
bordered, otherwise greenish, rather flat and without furrow, a t  apex prolon- 
ged into a lanccolate pale brown opaque acute ciliolate msmbranous appen- 
dage longer than the scale itself; seed semi-convex, grooved ; albumen equable. 

HAB. Common in the forests all over the Andamans. 
C7lowdah of the Andamanese. 
36. C. TIGRTKUS, n. 8p , PIS. XXV and XXVI. 
A large scandent rattan, all parts glabrous, the canes up to an inch in 

tliickness ; leaves pinnate, 4-8 ft. long, without tendril ; tho sheaths fear- 
fully armed wit11 whorls and half-whorls of broad flat sliarp glossy fuscous 
or black spines (an inc l~  long) variously intermixed with shorter or thiuuer 
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ones, sending out from their front a long similarly armed whip-like tendril 
the thorns of which are connate and those further up recurved; the 
petiole and lower parts of rachis similarly but less den~ely armed not 
only on the back but also along its margins; pinnse linear, the lower 
ones by 2 or 8 approximate, alternate or nearly so, l& to 2 ft. long, 
many-nerved and transversely veined, acuminate, spinulose-ciliate, green 
on both eides, the midrib above and usually also the lateral nemee 
beneath difitantly capillary-spiny ; the 2 terminal pinnm more or leas 
connate, deeply 2-cleft ; spadix ample, decompound, nodding, tendril-bearing; 
spathes compressed linear-tubular, densely black-spixiy ; tlie partial spathes 
unarmed, tubular and much lacerating a t  apex ; epatl~ules tubular-cymbi- 
form, densely imbricate, truncate, minutely brown scurvy, the one side more 
produced and often lacerating ; flowe rs... ; drupes ovoid-oblong, acuminate, 
about an inch long, black and brow11 variegated, 1-seeded, supported by tbe 
scarcely enlarged perianth ; scales much imbricated, trapezoid, n ~ t  furrowed 
on the crustaceous glossy pale brown rather flat back, rather broadly black- 
bordered and produced into a large pale-brown minutely lacerate membranous 
rather acute appendage ; seed oblong, broadly and longitudinally ribbed. 

HAB. Common in the evergreen tropical forests from the eastern slopes 
of the Pegu Tomah and Nartaban down to Tenasaerim and the Andamans. 
Fr. H. S. 

Called ILme'in Burma. The Andamanese name is umduh. 
37. C. TENUIS, Roxb., 31. Ind., 111, 780 ; aq" in dlbc2. Calc. Jwm.,  

7, 45 and Id. Paltt18, 57, t. 103, A-C; biart., Palm., 336, t. 176, f. II, 
t .  2, XPIII,f. X X I Y a n d  X . P ;  dli'q., E"I. h d .  Bat., 111, 118. 

P1. XXXI, B. 
The drupes of this species are almost ellipsoid-globular, seated on the 

pedicel-shaped indurated periantll, apiculate, nearly & inch long, straw- 
coloured ; scales rhomboid, uniformly straw-coloured with a narrow whitieh 
border, acute, almost flat, with a distinct longitudinal furrow. 

HAB. Chittagong (Roxb., etc.) ; also Pegu (accordiog to Martius). 
F1. R. S ; Fr. Apr. 

According to Roxburgh, it is called bandhnri bet in Chittagong ; speci; 
mens from there in 11. B. C. are nlarked with the native name golob bet. 

88. C. GRACILIE, Roxb., PI. Ind., 111, 771 ; GriK in dlrrcl. Cd. 
Jwrn., 7, 64 and Ind. Palma, G4, t. 196 -PI. XXXI, C. 

Drtlpe~ # inch long, elliptical to  elliptically globular, apiculate, sup- 
ported by the indurated stalk-like perianth, straw-coloured ; scales trapezoid, 
bluntish, straw-coloured with a very narrow brownish margin, slightly 
biconvex with a very deep longitudinal furrow ; seed irregularly wriukled. 

HAB. Forests of Chittagong (Roxb.). Fr. March. 
According to  Itoxburgh, called Xupoori bet in Chittagong. 
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39. C. H E L P E B ~ B ,  OE. 8p.  

Evidently a slender scandent rattan somewhat of the habit of C. mmi- 
naliu, all parts glabrous ; leaves pinnate, without tendril, the  rachis thin, 
8-gonous, along the convex b ~ c k  sparingly armed with small recurved aoli- 
tary thorn@ ; pinnre narrow-linear, alternately approximated by 2 t o  4, long, 
acuminate, 6 t o  8 in. long, towards the apex bristly ciliate, along the 2 
lateral nerves above bristly and slightly so also along the  midrib beneath ; 
spadix elongate, very slender, glabrous; spathes elongate-linear-tubular, 
compressed, green, sparingly recurved thorny along the edges, the upper 
ones unarmed, the limb linear-acuminate, erect ; the partial spathes shorter 
and truncate ; spathules minute, cymbiform, remote ; male flowers distichous, 
about If lin. long ; calyx cupular, shortly &toothed ; corolla more than  
twice as long as tlie calyx, 3-cleft almost t o  the  base, the lobes oblong, acute ; 
stamens inserted at t h e  base of the  corolla ; female flowers, etc. unknown. 

Han.  Tenasserim (or Andamans ?) (Helfer 6389). 
It is apparently very nearly allied to  C. viminaliu, Bl., but the  incom- 

pleteness of the  material before me excludes the possibility of identifying it. 
It requires also comparison with C. exilk, Griff. (Ind. Palm., 61), a species 
which I have not seen. 

40. C. PARADOXU~, n. sp., Pls. XXIX and YSX. 
An extensive scandent rattan palm, all parts glabrous, t h e  sheathed 

stoms 1 t o  2 in. in diameter ; leaves pinnate, 6-7 ft. long, t e rmi~~at ing  in 
a whip-like hooked-thorny tendril, the petiole short, along with tlie lower 
part of the rachis indistinctly puberous and armed underneath and near both 
margins with more or less straight sharp thorns ; the sheaths armed with 
yellowish sharp flat spines arranged in combs; pinnse 1 t o  14 f t .  long, up 
to an inch broad, of a thin texture, alternating by pairs and remote, margi- 
nate, shortly acuuiinate and inconspicuously remotely appressed-ciliolate ; 
male spadix bifariously decompound, ample, drooping ; spathes all smooth, 
tubular, with a truncate shortly acurninate limb ; spathules simile~.ly shaped, 
bu t  much smaller, embracing the base of the very short (1 to 3 lin. long) 
distichously imbricate-bracted male spikelets ; bracts spreading, ovate, acute, 
about a line long, brown, glabrous ; male flowers : calyx about a line long, 
deeply 8-cleft, striate ; petals rigid, a t  base only connate, nearly 28 line long, 
oblong, acute; stamens 6, filaments rigid, the lower part linear-oblong, 
longer and broader than the anthers, terminating in an infracted thread, 
from which the anther is versatilely suspended ; ovary-rudimeut hardly any ; 
female flowers and fruits unknown. 

HD. Martaban, i n  the evergreen tropical forests of Palawa zeik 
(Toukyeghat), e a t  of Toungl~oo. F1. Apr. 

I heard tllis species culled Yamntha K y e i n g  by the Burmans. 
41. C. Guauna, dlhrt., Palm., ed. 1,211 et ed 11,206 and 330, t. 



175,J: I, t. 2, XFIII,$ XX and XXI (0. dlaafmianwr, in 

iUacl. Calc. Journ., V, 76 and Ind. Pa2ms., 84, t. 200 and 195, B, exel. foZ. 
4 nozn. C. fmciculnti). 

HAD. Frequent in leaf-shedding, especially the mixed, forests a11 over 
Burma from Cliittagong and Ava down t o  Tenasserim. F1. C. S. ; Fr. h p r .  
May. 

Called Kyeing ai in Burma. 

Doubtful Species. 

1. C. PLaTmpATnus, Xnr-t., Palm., ed. 1, 210 (Dmnoropsp la tyr rpa-  
thus, dLhrt., Polins , 206) 

Steiu tliin, the sheaths sparingly armed with subulate thorns a n d  
spreading bristles, in front below the membranous dcciduous limb with bris- 
tle-like thorns ; the rachis and petiole with s t raigl~t  and recurved thorns ; 
p i n n ~  all equidistant, linear-lanccolate, acute, several-nerved, plaited, along 
with the rachis beneath sparingly nnd minutely rusty-villous, + t o  1 ft. 
long, about an inch broad ; male spadix 14 ft. long, eupradecompound, t h e  
peduncle 1+ inch long, compressed-terete, thorny and bristly, the rachia 
lax, sparingly and mi~iutely rusty-floccose, terminating in a recurved-thorny 
tendril ; spathes membranous, flat, persistent, linear, 2-3 in. long, sparing- 
l y  aculeate or almost unarmed ; male flowers about a line long ; calyx 
campanulate ; corolla twice as long, the petals Ianceolate, acute (dZbrt. 2. c.). 

HAB. Tenasserim, Tavoy (Wnll. Cat. 6610). 
I have not seen tliis species, which (owing t o  the tendril-bearing spa- 

dix) is evidently a Calamus, and, had i t  not been for the unequally distant 
pinnules, might have been compared with C. Guruba. 

2.' C. CONCINNUS, Xart., Palm., 332, t. 116,J X; Walp .  Ann. I I T ,  
483.-~1. XX, a. 

. Erect or almost stemless ? the rachis of the leaves (and of tlie spadix) 
rusty-tomentose, sparingly beset below with half-conical subulate straight 
reversed pale thorns ; pinnae 15 to 20 in. long, 1-1+ inch broad, almost 
equidistant, linear-lanceolate, aubulate-acuminate, many-nerved, glossy above, 
with numerous transverse veins, the  margins and keel above setulose ; 
@male spadix decompound ; spathes coriaceous, rupturing, with small rather 
straight recurved tliorns ; secondary spatlien lax mernbrniioue ; spatliules ring- 
shaped, short;  calyx-lobes ovate, twice as broad 8s tlie lanceolate almost 
equally long corolla-lobes ; drupe globular, acute, as large ae a pea ; sealea 
yellowish, tlie lower margin broader brownish ( X a r t .  I .  c.) .  

H a .  Tenasserim, Tavoy (Wall. Cat. 8G07.) 
This species also is unknown to me, and tile tigured drupes appear to be 

very unripe. 
8. C. NITLDUR, dCart., Palnts., 334 ; Walp. Ann., 111, ,434. 
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Stem P leaves rather rigid, the rachis armed 6 t h  copious solitary and 

combined recuricd thorns intermixed with smaller ones ; pinnm 4 ft. long, 
1 inch broad, approximate, equidistant, linear-lanceolate, glossy, marginate 
along the 3 nerves above and almost bristly along the border ; female apa- 
dix about 2-3 ft. long, terminating in a tencil ,  dccompound ; spathes pro- 
duced into a membrnnous limb 2 in. long, a t  base beset with small retrorae 
black thorns rather thick a t  apex ; flowers by pairs (a male and a fertile 
one) ; calyx tubular, 3-toothed ; corolla lobes ovate, acute ; drupes (unripe) 
globular, acute; scales chestnut-brown on the middle, with a broad pale-. 
coloured fringed margin (Xart .  I. c.). 

HAB. Tenanserim, Tavog (Wall. Cat. 8609). 
Again a species which I cannot identify from the description only. If 

seems to belong in the affinity of C. tigrinw, etc. with fringed-appendaged 
ncales, but has elongate ~pattlules. 

4. C. MELANACANTHUB, .Mart., Palm., 333, t. 116, f. XIIA t. 2, 
X X I I , $  X; Walp., Ann., III, 484.-PI. XX, B. 

Scandent, the thorns all antror'se, glossy black (those of the sheaths 
almost whorled straight ?) those on the rachis almost solitary, scattered and 
short (1-3 lin. long), recurved ; pinnm equidistant, linear, about 13-13 in. 
the upper ones ft. long by 5-6 lin. broad, long acuminate, along the 
borders, on the midrib beneath and above and along the two lateral nerves 
beneath black-bristled ; female spadix decompound, terminating in slender 
retrorsely aculeate tendrils ; spathes rather terete, shortly truncate, the lower 
ones with scattered retrorse thorns, the upper ones almost unarmed ; drupes 
ellipsoid, acute, 10 lin. long by 5 lin. thick ; pale yellowish, sometimes with 
8 brown-coloured thin margin (biart. I. c.). 

Hut. Tennsserirn, Cliappedong (Wall. Cat. 8608). 
A species uuhown to me. 
6. C. H ~ L I ~ ,  Roxb., PI.  Ind., 111, 773. 
Shrubby ; not scandent nor flagelliferous. Leaves Imceolar, smooth, 

many-nerved. Spines few, but long and strong (Roxb. I .  c.). 

HAB. Chittagong (Roxb.). 
6. C. POLTQAMUB, h x b . ,  PZ. Ind., 111, 780; B r g .  in diacl. Gale. 

Jmm., P, 48, in adnot. 
A most extensive scnndent rambler, canes the thickness of a common 

walking-stick ; spines almost whorled ; sheaths flagelliferous ; lower pinnse 
in remote fascicles of 8 or 4, the upper ones single and alternate or opposite, 
all linear with a few bristles on the margins and nerves underneath ; male 
and hermaphrodite flowers on the same supra-decompound spadix (&zb., 
1. c.). 

I I ~ B .  Chittagong (Roxb.). 
IIoodoom bet of tho natives, according to  Roxburgh. 

28 
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EXPLANATION OF THE PLATES. 

(All figares are of the natural size, except where the contrary is dated) - 
PI. m. ARBCA XEXASTICIIA, KUW. Fig. 1. p h t ,  d U C &  8 k  ; fig. 2. spadir 

in young fruit ; fig. 3. transverse section of apadix, fihcaing the 6 aeriea of fiowers ; fig. 4. 
a very young fruit with perinnth ; fig. 6. the eame, longitudinal eection, somowhat mag- 
nificd. 

P1. XIII. L m r s m ~ a  wmcros~, Kurz. Fig. 1. plnnt, reduced; fig. 2. s pieea 
of the ultimato branching of the fiwiting spadix ; fig. 3. aced, from below ; 5g. 4. 
section of tho same ; fig. 6. uppor part of petiole and base of leaf. (The trunk in 
fig. 1 is drawn too thick by nearly half a line). 

P1. XIV. LIVISTOXA SPECIO~A, K~rrz. Fig. 1. lower ; fig. 2. upper part of petiole. 
P1. S V .  COHTPHA mAcnoPoDA, KUN. Fig. 1. plant, reduced ; fig. 2. seedling- 

plnnt, also reduced ; fig. 3. fruit ; fig. 4. terminal pinnm, reduced ; fig. 6. portion of 
petiolc, reduced. 

P1. XVI. P ~ ~ c r o c o x u  X A ~ O ~ T A C H Y A ,  Kum. Fig. 1. tail-like qike, l o w 4  and 
uppermost pa& of i t ;  fig. 2. a spathule with the inflorescence; fig. 3. fiower; fig. 4. 
fiower of I'kctoconiia elongata, for comparison's take; fig. 6. fiower, opened out, mag- 
nified ; fig. 6. pctd, from oubide, magnified. 

P1. XVII. PLECTOCOMIA YACROSTACHYA, X w .  Fig. 1. a portionof the leaf; 6g. 2 
the eamc, shewing spine on the under aide. 

PI. XVIII. D.~mosoao~s  HYPOLEUCC~, Kun. Fig. 1. flowering branch, 9 ; 5g. 2. 
as nltimato branching of in5oraacence, magni5ed; fig. 3. calyx, magnilid; 6g. 4. 
corolla, h id  open, mngnified. 

P1. XIX. D ~ m o m o a o ~ s  HYPOL~UCU~,  Bum. Fig. 1. portion of branch and lower 
part of leaf; fig. 2. terminal portion of leaf. 

Pl. Xu. A. KORTHAL~IA ~CAPHIOERA, Xflrt., from the Andamam. Fig. 1. p d  
of fruiting spadix ; fig. 2. a flowering catkin, 9 ; fig. 3. drupe ; fig. 4. scalea of drum 
magnified; fig. 6. seed; fig. 6. the same, longitudinal section. B. CALAYUS MELCYA- 
CANTHL-e, dinrt. Fig. 1. drupe, copied from Martius's work. 0. CALAML-s C O N C I ~ ? T ~  

Hart., copid from Martius's work. Fig. 1. fruiting brnnchlet ; fig. 2. drupe, magnified. 
P1. =I. KOHTHAL~IA ~CAPHIOEXA, Hart., from the Andamana. Fig. 1. sheath 

and lower part of petiole ; fig. 2. young yhnt. 
P1. LXII. C m m v s  ~ n ~ o n ~ s c e n s ,  Gr ts ,  from Pegu. Fig. 1. part of fruiting 

spadix ; fig. 2. drupe ; fig. 3. scale8 ; 5g. 4. seed, immature ; 5g. 6. terminal portion of 
the malo spadix ; fig. 6 .  male flower, somewhat w e d  ; fig. 7. c a l m  slit open, 4- 
fird ; fig. 8. corolla, with stamens, laid open, magnified ; fig. 9. atamene &om different 
views, magnitid 

P1. XIIIII. CALAXUE BRECTU~ Rozb., from Chittagong. Fig. 1. lower part of 
female spadix ; f3g. 2. portion of fruiting apadix ; fig. 3. seed, with the maiuons c o w ;  
5g. 4. sced, longitudinal aection ; f3g. 6. wales. 

P1. XliIV. CALM~US mn~crue, Rozb., from Chittagong. Fig. 1. portion of mde 
spadix ; fig. 2. male flower ; fig. 3. corolla with stamena, laid open, somewhat magnified; 
fig. 4. stamena from different %+ewe, magnified. 

P1. XXV. C A L A ~ ~ ~  TIonmna, Kur;, from the Andamam. Fig. 1. biting brsnrh 
of the spndix with portion of tendril ; fig. 2. lower part of the b a d  spsdix ; fig. 3. drupe ; 
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flg. 4. males of the name, magnified ; flg. 6. eeed from above ; fig. 6. the same, side-view ; 
fig. 7. the same in longitudinal section, showing the embryo at  8. ; fig. 8. young fruita, 
from Pagu ; fig. 9. scale of the same, magnified. 

P1. LYVI. CALAX~EI Troumvs, Kurz, from the Andamans. Fig. 1. lcaf with ten- 
dril, reduced ; fig. 2. portion of petiole and sheath with tendril ; fig. 3. pinnule. 

P1. XXVII. A. C-s A N D A X ~ I C ~ ~ ,  Kurz, from tho Andamans. Fig. 1. por- 
tion of the fruiting spadix ; fig. 2. drupe ; fig. 3. scales of the same, magnified ; fig. 4. 
the same, atill more magnified ; fig. 6. d; fig. 6. the aame, longitudinal aection. 
B. C u u a  P~CICULATEII, Rozb., h m  Burma. Fig. 7. a portion of the spadix with 
unripe and monstrous fruita ; fig. 8. a monstrous fruit, magnified. 

P1. XXVIII. CALAMUS ANDAMANXCUS, Kurz, from the Andamam. Fig. 1. a por- 
tion of the stem with leaf and lower part of inflorescence, much reduced; fig. 2. the 
same, with the lower part of the petiole ; fig. 3. a pinnule. 

PI. XXIX. C ~ u x u e  ~ m ~ o x u s ,  Kurz, from the Martaban. Fig. 1. portion of 
flowering male spedir ; fig. 2. terminal spikelet of the enme, mtgni5ed ; fig. 3. a male 
flower, magnified ; fig. 4. the same laid open, magnified ; figs. 6 and 6. anthem Been 
h m  tho side and h u t ,  magnified ; fig. 7. lesE, reduced. 

p1. XXX. C-cs PARADOX~II,  Kurz, from Martaban, $? . Fig. 1. lower portion 
of leaf and @heath ; fig. 2. upper portion of ditto, with part of tendril. 

PI. XXXI. A. CALAN~EI LAT~POLI~B,  Rozb., from the Andamam. Fig. 1. portion of 
the fruiting spadix ; fig. 2. drupe : fig. 3. d e a  of the enme, magdied ; figs. 4 and 6, 
seed seen from below and above ; fig. 6. the eame in longitudinal section ; fig. 7. unripe 
fruits Pegu; fig. 8. the aame, somewhat magnified; fig. 9. scales of the same, 
magnified B. Cauvvs  TBNUIB, Rozb., h m  Chittagong. Fig. 1. piece of fruiting spadix ; 
fig. 2. drupe ; fig. 3. scales of the same, mngnified ; fig. 4. 4 from above ; fig. 6. 
the m e ,  in longitudinal section ; fig. 6. un5nishcd pencil Bkotch of drupo, copicd from 
Roxburgh'8 drawings. C. Calamue orucnrs, Borl., from haam. Fig. 1. lower part of 
spadix with leaf-sheath; fig. 2. drupe; fig. 3. w k l  from below; fig. 4. the same, in 
longitudinal aection ; fig. 6. acaleq magd ld  ; flg. 6. tranaverae =tion of the came. 



ON TEE O n  THEORY OF DUPLEX TELEQEAPHY. 
By Lou10 SC~WEXDLER. 

(Continued from page 21.) 

The first part of this investigation concluded by giving t h e  best rela- 
tions between the  resistances of the  different branches of t h e  Bridge 
Arrangement, under the limiting supposition, however, t h a t  t h e  line used 
for duplex working was perfect in insulation, or more generally t h a t  the  real 
conduction resistance of the line could be neglected against t h e  resistance 
of the  resultant fault.' 

It now remains, therefore, t o  investigate if the eimple relations given 
are generally true ; or, if not, what they become in case the  line has an a p  
precirrble leakage. I n  fact this is clearly the case of practical importance, 
~ i n c e  all overland lines, especially long ones, even if constructed o n  t h e  best 
known principles, will always have a very considerable leakage, i. e., the re 
sistance of the resultant fault (i) will genemlly be by no means very large 
in proportion t o  the real conduction resistance (L)  of the line. 

I n  order t o  obtain the best general solution of the problem, we must 
conduct the investigation wit11 great caution, tha t  is, we must b e  careful 
not t o  introduce beforehand any relation between the different variablt-, 
however convenient, that  is not necessarily a consequence of the pal-an~ount 
co~rdition to be fulfilled for Duplex Telegmphy, i .  e., BegrIady  of Sigrdls. 

Thus it will be seen that  the present general investigation must be 
conducted ~omewhat  differently from the special one given in the  First Part. 

It must, however, be understood from the beginning that  whatever the 
best relations may be, which should exist between the different resistance 
of the Bridge Method, when used on an imperfect line, these relations must 
revert t o  the special ones given before if we put i = a,, and this fact affords 
a certain check upon the correctness of the new relations t o  be found. 

General uolution of the $rst problem for the Bridge &tirod. 
The diagram (Fig. 1) given in the First P a r t  represents t h e  general 

case, and t o  i t  therefore I shall refer in the present paper. 
The general mathematical question which is t o  be solved for Duplex 

Telegraphy has been s tated as follows :- 
REQULAEITY OF SIQNALB. D and S are two funcfiono which must ha 

rigidly equal to zero when m variation in the uystem ocwru; and whkh for 

For a dedinition of the terms, " resultant hult," " real conduction," 'I m d  
conduction," " real insuhtion," 'I meaeured insulation," kc., which will bo of frquont 
o c c ~ c e  in thie paper, 8W my Tcatitg Inatrwtiona, Part IT, Section I. 



1874.1 L. Schwendler-On the Qenc*a2 !L'heoly of Duplea: Telegraph. 219 

any given variation in the qstctm rnwt be as small a8 po~uib28, and approxi- 
mote rapidly tinoar& zero ao the variation in the eyetem beconus emaller and 
smaller. 

Further these two functions D and S were expressed, Ray for Station 
(I), as follows : 

and 

... (IV') 

These two expressions are quite general, i. e., they do not as yet contain 
auy restrictive conditions (beyond those involved by the mode of arrange- 
ment of the system of conductors) between the different variables ; and the 
signification of the abbreviated terms cau be found from the First Part.+ 

Now the first relation that  we shall introduce is 
w + P = f  

for both stations, which may be called most appropriately " the kg q u a -  
twn." 

The introduction of this relation a t  the outset is quite justified, for say 
that S = D' m o is rigidly fulfilled in Station (I), when Station ( I )  ~II 

sending and the key in Station (11) is a t  rest, and suppose the electromotive 
force in Station (11) equals o (the E. M. F. of all elements annulled and only 
their resistance /3" left), then, moving the key in Station (11) from its rest 
contact to  its working contact, the regularity condition l? = D' = o would 
be (i. 8. balance in Station I) a t  once disturbed if w" + /3" Z f" during the 
motion of the key, even if no variation iu the line took place. Thus i t  is 
paramount to have w + /3 = f for each station during the movement of 
the key.* 

For convenience of reference I shall give here all the terms of which aee will be 
made here9fter. 

n = b ( a + d + g + f ) + ( a + g )  ( f + d . )  
m = 6 (9 + 4 + d (a + 9.) 
k - - b ( a + f ) + a C f + d . )  

k 
$=; 

a 
P = R' 
a = b ( g + d ) ( a + f ) + a g ( d + f ) + f d ( a + g . )  

Them expreasione have been obtained by the application of Kirchoff's d e e  to the 
Bridge Arrangement aa rep-ted in Fig. 1, and they an, quite general, as no other 
relations beyond those represented by the diagram have been introduced an yet. 

t To fulfil the key equation most exactly during the movement of the key, I have 
oomtrucM a key (countant reaihnce key) based on the following principle : During 
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But if for instance in Station (I) 
&+P=----f' 

i t  follows that 
r#,'= I)'+ 

Hence, substituting its value for v' and reducing, we get more simply, 
E m '  Eb' ... ... ... "= N'Y-;- (IV') 

but as 
9n' I i  
Zc A' n' 

V-- 
m' 

and 
K 

I)' = - 
n' 

we have 

A' 
Therefore 8' approximates most rapidly? towards zero if - does, or 

a' lp 
we have 

should be as small as the circumstances will allow of. 

the Brat movement of the key (up or down stroke) a force is stored up in a spring 
before the contacts are changed, which force finally causes the change in them contacts ; 
for thia resaon the two principal contacts of the kcy co-exist only for an ah& 
i n 5 n i M  time, the length of which ia moreover independent of the signalling speed. 

Thue for thie key w + f = 0 is fulfilled in all positions except one, when it is w3 
2 * 

but for auch a short time that the error cannot have any dieturbing influence what- 
ever. 

V ia the proportion of the total current arriving at point 1 Fig. 1, which plumes 

off thru@h the instrument gD when the key of Station (I) ia at rest. Then JT, being a 
function of a', b', d', g', ia also a fonction off'. +D ia the proportion of the tohl 
current arriving at point 1 Fig. 1, which paasee through the inutrumtmt g' when the 
key of Station (I) ia sending, thua, besides being a function of a', b', 8 and g', i t  is a 
function of rd + @' inseed off ', and as +' and V are otherwk quite similar fnnct iw 
they become identical if we make 

f D = d + C  
P V  t - can never become mu, but should on the oontrery be as large as poeaiblc, 

n' 
A' 

and, therefore, I!Y can only approximate towards xem by rY becoming as emall pr 
- 1 

possible. 
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Now that D approximates also rapidly towards zero by making 

ae small as possible can be proved as follows :- 
By definition me have 

Further, as +' = $I' (on account of the key equation), we have 
p' = R invariably 

Thus W for any given P' approximates towards zero a t  the same rate 
as S does, i. e., the smaller 8' becomes. 

Therefore the whole problem is actually most generally solved by 
making 

A e x -  
m $  

se small ss possible for both stations. 
Now for Station (I), if balance in the g' branch for the outgoing 

current be established, we have 
a' 8 - b' c' = 0 

where c' is the "memred  ci~cuit" from Station (I), and supposing that all 
variations in the system are chiefly due to variationa in the line resistance,+ 
we have a t  once : 

- V a c ' =  A' 
6 c' the total variation of the line resistance may be either positive or 

negative, and supposing that 6 c' contains its sign we have : 

to  be made as small as possible. 
Now in case of the line being perfect (i = W) 6c' = 6 L  (a constant 

with respect to  the different resistances of each arrangement, and which 
was the case in the first solution). At present however &' is a function 

The variationa in 8 may be doe to wuiations in the line, or to variations in the 
duplex -gemcnts. In the latter caee they may be due either to an alteration of 
temperature in the ntation and then the effect can be only amall, or to m accident (wire 
or connection bresking) and then the influence will become m grent that nothing shod 
of actual repairs could help. Thus practically the problem  ha^ only to be solved for 
cnrktions in the line. 
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of the resistances of the. two arrangements, which function must be first 
deterinined before we can decide what general condition makes 6' as small 
as possible. 

We have 

pR being the complex resistance of Station (11). 
Put  2'1 x 

andl '+  T = L  

Now c' may vary from three essentially different causes, namely :- 
1. x varies, or the position of the resultatit fault alters ; 
2. i varies, or the resistance of the resultant fault alters ; 
3. L varies or the real conduction of the line alters, as may happen 

by an increase or decrease of the temperature along the whole 
length of the line, or by tlie occurrence of a partial discon- 
tinuity (imperfect joints;loose shackles, &c.). 

These three causes may act ~eparately or conjointly, and their total 
effect we can approximately get by taking the total differential of c' with  
respect t o  x, i, and L. 

dc' 
&'I- 

dc' 
Si  + - S L  

dx b":+z d L  
approximately, 

which expression is perfectly true, however, for small variations &, 6i, 
and SL. 

Now* 
N' "3- + & ? - p l + d + M  

b -- n' 

but A' = b' M 



1874.1 L. Schwendler-On the General T k q  of Duplex TeZegrapAy, 223 

d c' dc'  - 6r+g S i + - 8 Z  
d x  :. e' - d L  

p' + c' + 6 c' 
d c ' d c '  dc'  

But as &, Si and SL are very small, and, as neither -, nor - 
d 2 '  d i d L  

can become infinite, it follows that &' must be always very small in pro- 
portion to d itself, and more SO as compared with p' + c'. 

Thus we have at last 
do' dd 

& = - & +  - 
& 

Si + - 
di 

6L 
dl; - - 

p' + c' p' + c' p' + d 
and therefore to  make t?', for independent variations &, Si, and SL, as small 
as possible, each term should be made as small as possible. Now, taking p' 
and as independent variables, i t  will be seen that  the total differential of 
each term is negative. Thus 0' becomes smaller the larger p' and p" are 
selected, and the same of course is the case for B (Station 11). 

Now the complex resistance of any one station can be expressed as 
follows :- 

Thus for any given sum of resistances, i. e., a + f + d + g .= const., 
p will be largest if 

a d - g f = o  ....................................... 
which is the " immediate bdance condition." 

0 

Now 

X' 
Bubstituting for 7 ita value we get 

but N 8 = 8 n ' + d  
N' d a' ... - = 8 + 2, but - a d n' n* 

Thie expreaeion is nothing else but the r&tance of a Wheatstone's Bridge 
between the two battary electrodes. I t  is most d y  obtained by the application of 
Kirchoff'a rule@. 

29 
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The fulfilment of the immediate balance condition is therefore no longer 
an assumption made to afford convenient and quick means of adjustment 
when balance is disturbed, but, as has been proved, is necessary in order to 
reduce the effect of any disturbance whatever to a minimum. 

Supposing now the fulfilment of the immediate balance, we have 

which again has a relative maximum for 
g + d = a + f  

whence it follows, in consequence of equation (VI), that 
a = d = f = g  ....................................... VIII) 

represents the general solution of the problem. 
This result might of course have been anticipated from the specid 

solution, since equation (VIII) giveu only a relation between the  branches, 
quite independently of i. It remains now to determine the magnitude ofone 
of the branches, and to this end we have to consider the magnetic momenta 
of the receiving instruments. 

MAXIMA MAGXETIC Moxms .  By definition we have 
S = P - Q  

for both stations, and as i t  has been proved before quite generally that 
S = o if A = o, i. e., if rigid balance in the station for the  out-going 
current be established, we know a t  once that  a t  or near balance the  currents 
which in one an$.the same station produce single and duplex signals must 
be identical, a n i  need therefore express the magnetic moment in each station 
for one current only, by presupposing balance in both the stations. 

The currents which a t  or near balance produce the signals are 

and 

in Ststion (I), 

For balanco in Station @I) the current Paseing through Station (I) ie 
V' - Kf, P' 4' 

but E = 4 9 " ( ~ + b 7  
md dividing by P we got 
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These expressions follow from the general formulrs by fulfilliilg tlie 
regularity equation (VIII) for both stations, and in addition the Lalancu 
conditions. . 

Multiplying now Q' by J g' and B by J 8, we get  

3' J d i  p'=- .  -- 
4 g R + 8  

the-magnetic moments of the  t tvi  instruments in Nos. (I) and (11) Sta- 
tions respectively ; and, considering that* 

P' -- P" i --=- 
g '+c"  y '+c '  Q 

where Q = Cg' + 1') (g" + la) + i (d + g" + I' + Z"), mc may write the 
two above expressions as :- 

The first expression has clearly an absolute maximum with respect 
t o  4, and the  ~econd  with respect t o  gw, but  these two maxima cannot be 
simultaneously fulfilled, and do not thcreforo represent a solutioi~ in this 
particular case. B u t  if we consider that  during a dzlptex signal botli the 
instruments g' and 9" are in circuit, while during a single signal, though not 
both the  instruments yet certainly their equivalent in resistances are in 
circuit, i t  will be clear why simultaneous maxima of the two singlu expres- 
sions are wt possible. It represents simply the  more general case t o  which 
the  question belongs of making the m v n e t i c  moments of two instruments, 
connected up  in the same single circuit, maxima. I n  this case it is well 
known we can do nothing more than make the sum of the  magnetic mo- 
ments a maximum, and here therefore we must do the very same. 

Adding then we get 

but g'a = V F on account of balanco in Station (IT) 

This can be shim by substituting for p: py d and 8 their actual vxluoe. 



226 L. Schwendler-On th Genera2 !&xny ofDup2ex TekgmpA9. [h'o. 4, 

which expression has a maximum with respect to both g' and fl considered 
as independent variables, and such indeed according to the nature of the 
problem they really are. 

Thus, difirentiating P with respect tog '  and go, we get 

and 

a - - Q - 2  P J ~ Q ( J / + ~  E" J S ' ) ~ = O  
d g' - 

But as the same kind of instruments are employed in both the etations, - * 

we require evidently also the same force in both to produce the signals, no 
matter what the state of the line may be. 

Thus we must put* 
P'=P 

and 

3" Jg '  E ' J g "  
- = c -  

4 Q  4 &  

. . 3" J g "  - =- 
E" Jg' 

Substituting this value for the proportion of the E. M. P., we get 

but 

and 

Substituting these values in the above equations and reducing ; and, 
further, dividing the 6nzt equation by P + i and the second by P + f ,  we 
get a t  last 

and 
i Z 

2' + - 
i + P  

This supposition in the w e  of n perfect line is fulEUed by iteelf, ainca then the 
two instruments are not only of the Banre kind, but abeolutely identical. 
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i 1' 
Put  r + - - L" + P- measured conduction from Station (II), 

i 1" 
and 1' + - = Lf measured conduction from Station (I). 

i + Z" 
Thus, the two equations which determine the absolute magnitude of 

g' and 9" respectively, are 

and 

from which g' and $ can be expressed, namcly, 

9 '=-1  qe + i J 9) (3 L' + 4') ............ (Y3 
and 

9 " s  - 3 p" + + 4 4" (3 L" + Q") ............ 
where 

(X'? 

q 1 = i + P  
and 

Q" = i + P' 
Supposing now i = a,, or the insulation perfect, we have L' = L" = 

L, and 
L 

9'=s"=9=, 
the former special solution. 

But so long as i is not infinite, L' and L" may be different from each 
other ; and, therefore, alp0 g' different from'y", and, further, 

and 

will be somewhat too large. These values will, however, represent a very 
close approximation in the case of any line in tolerably good electrical con- 
dition ; and, an a line worked duplicl represents two lines, i t  cau be alwajs 
sfforded to  select the best sections, when the above values for g' and g" 
will be sufficiently correct for all practical purposes, especially if i t  be 
remembered that when once g' and y" have been fixed, they cannot be 
easily altered, and that, therefore, L' and L" must be invariably certain 
averages, either for the whole year or for certain seasons. This, however, 
belongs mom to the practical applicatio~l than to  the theory of Duplex 
Telegraphy. 
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The resistance of the b branch in  each station can now be easily cal- 
culated from tlie balitnce equations and the values given for g' and 9". 

The value of t l ~ e  b branch must be calculated t o  enable as to 
ascertain tha t  maximum part of b which will have t o  be made var iab le  in 
increments for the purpose of adjusting balance, and to  this interesting 
question we shall revert further on. 

The general solution of the problcm miglit now be considered complete, 
i f  it were not for the currents which produce the signals, of which w e  do 
not know as yet  with certainty tha t  we have the maxima i n  the s o l u t i o n  
given above. It must, however, be understood tha t  this solution represents 
the only true one from our physical point of view, and that, if i t  should n o t  
be idelltical with that  giving the maxima currents, when considered gene&- 
ly by themselves from the  beginning, the  solution would not be t h e r e b y  
invalidated ; but o ~ ~ l y  the duplex metl~od in question would prove t o  b e  not 
quite RO perfect as could be desired. The sequel, however, will shew t h a t  
the relation a - d -- g = f represents also the maxima currents t h a t  are 
possible under the circumstances. As this i~~vestigntion is of great impolc  
tance in  forming a correct opinion of the value of the metl~od, it will be 
fu l l j  gone into. 

MAXIMA C n n ~ m s .  When considering the question of currenta, for 
any telcgraphie circuit, the  two conditious which invariably should be ful- 
filled are : 

Ei'rat7y.-Greatest possible constancy of current. 
Secondly.-Maximum current. 
How far these two conditions can be fulfilled simultaneondy, depends 

clearly on the special circuit and the special arrangements ndopted ; but  so 
much is certain, tha t  from a practical point of view f he first condition (con- 
stancy of current) will always be of far greater importance than the second, 
inasmucll as the required strength of currents can be obtained by ernploy- 
ing cclla, eflicie~it in kind, sufficient in number, and properly arranged to 
suit recluiren~cnts. 

Tlius in our case, whcn we consider the currenta which produce t h e  
signals in Duplex Tclegmphy, before going t o  the  condition of maximum 
current, we must ascertain Erst the condition of greatest possible c m t a n c y  
of currcnt. 

Now i t  has been proved before thn t  imn~ediute balance in each station 
is requisite in order to make the  effect of any disturbance on the  receiving 
instruincnt as small as thc circumstances will allow of. B u t  as these dis- 
turbances were considered with respect t o  one and the sanre instrument, i. e., 
intlependently of the magnetic moment, these disturbances are then simply 
due t o  the disturbances in the  signalling current ; from wl1ic.11 i t  follows a t  
once that  the fultilu~er~t of the inlnredinte balance conditiou is required also 
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in order to have the greatest pondle conetaacy in the sigualling current. 
Thus when investigating the question of maxima currents we are justified 
in presupposing the rigid fulfilment of the immediate balance for both sta- 
tions, i. e., 

a d - g f - o  
Further, as i t  has been shewn before that the fulfilment of the regu- 

larity condition 
a = d = g = f  

for both stations does make the effect of the disturbances still mal ler ,  we 
have only to  investigate the current a t  balance, and to show that the con- 
dition of maximum current becomes identical with the regularity condition, 
whence i t  would follow that the duplex method under consideration is 
perfect in every conceivable respect. 

The question to be solved stands, therefore, as follows :- 
Two signalling currents, the expressions of which are known, have to be 

ma% simultaneous maxima, whila t b  d g r e n t  variables are linked together 
by four condition e p w t w ~ .  

Thus 
b" 

a = E" P ' 9 '  
the current which produces single and duplex signala in Station (I). 

the current which produces single and duplex signals in Station (11). 
1. a' '$ - b' 0' = 0 I 

balance in (g') Station (I). 
2. a" # - b" c" - 0 I 

balance in g" Station (11). ] I  Condition equations. 
3. a ' s - g ' f ' = o  

4 .  a " d " - - 4 ' f " = 0  

immediate balance in both stations. 
Now o' is a function of p", but on account of equation (4) p" is in- 

dependent of b", thus d is also independent of b"; in the same way i t  
follows that a" is independent of b' ; thus b' and b" can be explicitly expres- 
eed a t  once, and from the four condition equations we have 

a' B b'=- 
d 
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and, substituting these values in the expressions for Q' and 0", we get 

where 

Put  s"=, 
!7 ' 

and substitute in the first expression 
g" - k g  

in the second 

when we get 

G n = E ' i .  a" g)) 

(.l(glf +a 'k )+a, (g l '+d .k ) )  ( g " ( . n + # ) + d ( ~ + g . ' )  
Now i t  will be seen that Q' has clearly a maximum with respect to g', 

while Q" has a maximum with respect to g" ; thus, if we take g' as the  only 
variable in Q' (k constant) and differentiate with respeot tog', we get 

d Q" 

and, if we take g" w the only variable in G" and differentiate, we get 
d O" 

If in theso two exproseiona we put 
i= rw 

snd remember that them 
$ = d ' = r  
b = f l = d  
g ' = g " = g  

and c'=Z1= L + p  

while 

we get @ r - ( p = B = E  " 9 - 
{L (a +9) + 2 a  (9 + d l } .  (a +9 )  

the exproseion of the cumnt which produces the eignala (single and duplex) - q h  
a perfect line, ae waa given in the first part of thin investigation @. 19). 
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These two equatiol~s m u ~ t  be fulfilled simultaneously in order t o  
have tlie aimulbneous maxima of the  two currents in question. 

Y'' Executing the difl'erentiation, and re-substituting for k its value - 
9' ' 

we get after reduction 
a' a" (c" + 6) (q' + d') - g'g" (a' + p') (a" + c") 

and a' a" (c' + d') (y" + d") - g' g" (a" + p") (a' + 0') 

d c' 
-g"(al  + g') (pU(a" +g") +a"@.  + d")] - = o 

J .q" - 
while 

dc" a' (a' - r Q  -=-.-- 
dg' (y'+ P'). (a' + 9')'' 
dc' mq a!' fa" - d") . -- 
d 7  = (y" + p")s (a" + g")' 

dc" dc' 
Now the terms in the two equations which have - and - for f~wtors 

dg' dy" 
become independently zero, t h e  first for a' = d', and tho secoud fbr a" = 6' ; 
and, substituting these values for d' and 8' in t h e  ather two Brms, both 
become zero for 

- Qg' = O  

wliencc it follows tha t  
a' - d' = 0 

a"-d"=o 
a' a'' - g' gu = o 

is olle of the simultaneous solutions of the two equations.* 
Thus, substituting for d' its value a', and for d" its value a", we get 

a' y" 
Q=Ji?"i 

(c" + a") (a" + 9") (u' + 9') (a' + 4') 
a' g' 

Q M = E ' i  
(c' + a') ((0' + g') ((8" + g") (a" + p") 

The first equation IIW clearly a maximum .with rcsp~xt to a', aud the secoud 
with rmpeet to a", namely 

d B  -- 
dd- 

0, which gives a' = g', 

and 
dQ" -- 
aw' 
- 0, which gives a" = g: 

- - 

Tho other solutions which tlre po&blo from n muthomnticul point of view w o  
howevcr impoeaiblo with mlwt to tho physical problem, for the qacurtitia being dl 
olectricnl resbhncaa must be takm with tho same sign, any positive. 
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Thus it follows generally tha t  a = d = y represents a maximum of 
the currents, and this, in consequence of tlie i m m c d i h  balance, gives at 
last 

a = d = g = f  
the known regularity condition, whicli thus has also to hold good in order 
t o  make the two currents a' and Q" sin~ultaneous maxima. 

The 3 r d  problem for the Bridge lietllod has therefore now been geue- 
rally solved, and the results are expressed by the following for~uulae : 

a = d = f = g = w + S  

where 

When tlie insulation ie perfect (i = oo) thc  results revert to tho@ 
originally obtained in the special solution, v i z  :- 

a = d = f = g = w + P  

It will be clear that  tlie given solution fulfils tlie following conditiom 
which aro necessary and sufficient t o  placo Duplex Telegraphy on a par 
with Single Telegraphy. 

i. Any  variation in the resistance of the line has the least possiblc dis- 
turbing cfect  on the receivit~g itrstrunzent. 

ii. Arty clisturbtrncc cczjl be eli~nintrtcd by a single atljustn~ent in the b 
bratbc?~ tcilhotit disturbing bizlance k the clitnnt sfntion. 

iii. dl; txi~nu~n mtng~ietic ?tionrent of the receivilrg insfrunlent. 
iv. dllaxin~unl currc~it .  
Tllere seems t o  mc to be no other method tha t  oan fulfil all tllese con. 

ditions simultaneously, and the " double bnla~ce"" metliod must therefore 
be pronounced perfect iu every conceivable respect. I am convinced that if 
the  general problem of duplex working were i~lvestigated by means of the 
Variation Calculus, thc double balance method would come out as t h e  jinal 
and only so1ution.t 

* I h v o  cnllcd t f i  method tho 'L dortLIc Inln~~cc" mc.thod, since thorn arc two 
bnlancea to bo fulfill~d in cilch station, nnmcly, bnl;inco in tho b b~mch for the arriving 
c w n t  and bnlnnco in thc y bmnvh for the outgoing currcnt. 

t Tho daublo bahnco method WRR introduced on one of tho important Bombay-Cal- 
cutts main lincs in Juno h t .  Sincc then this duplex m c t h d  has hen working @ 

satiafrrctorily and with nu& rcgukuity and LI~~.A, even during tho worst time of the 



1S74.J L. Schmcndler-On thc General I%rory of Duplex Telegrnphy 233 

ADDENDUM, 

IIISTORICbL. 

Whcn reading tliis paper before tlie .isiatic Society on the 4th Febru- 
nry 1S7-1, and, furtlicr, n~hcn editing tho First Part  for publicatio~l in the 
Jourlial of the Society, I was uuacquai~ikd mitli t l ~ e  fact that a   no st com- 
plete history of Duplex Telegrnpliy had beer1 publialiecl by Dr. Karl Eduard 
Zetz~cho* (Leipzig 1865). According to Profclssor Zotzsche,? tlie Bridge 
BIctllod of Duplex Telegraphy I V ~ J  already invented iu 1503 by Maron, a 
Prussian Telegraph Illspector ; and Dr. Zetzscl~c very truly remarks that  
tho Bridge 3Ietliocl would seem to be that least affeetcd by variatioils in tlie 
resistarice of tlle line. To this, from an llivtorical poiut of view, most vnlua- 
ble book, I refer tlio render. It is to bo hoped that an Euglish translation 
of i t  may soon be published. 

ycnr (South-West monsoon)-when nercs~tl i lg tho insdntion ~a wcll ae tho indurtivo 
cnpncity of 1inc.s tuo 80 enoimo11~1y v~ll.ii~l~lv, that 1l11o11t it* thorough pnctic.:tl~ility no 
doubt can be mtcrhincd, nnd Col. Iiollin~on. I) i~r, . tor  (;1*111>tnl of Tc.ltpnl~he in Incli:r, 
h n ~  con.;tq~~cntly dctidcd to intmluce t h i ~  duplex method dm on tho other long wiin 
lines of Indin. 

At prc-stbnt tho nppnmtus for the l 3 o m h n ~ - ~ I : ~ d n s  line (u.orked clircct 800 milcs) ig 
nlmort finisllcd, nnd the rq~pnrntw for Ca1c11tt:l-Itamgoon is undcr mnnufncturc. 

Thc Cirlcuttn-Do111b:~y main linv is worked d1111lic.i. \%-it11 Jnhnl1)ur o d y  in tmnnla- 
tion ; distnncc! lwtwecn C';tlcuth and J:~balpur 830 mi11.s : di.it:~ncc bctwt.cn J11l~n111ur nnd 
Ilunlbny 640 milos. Tho wire iy &out tlrroughout KO. 61 11. W. C;. ( d i u .  = 151 
m. m.) 

Thk cxprimcnt, mndo on surh a Ltrgn wtrlc nnd undcr the most unf:trornl~lo mctco- 
rologicnl conditions, hrrY proved most concluzirrly tho pmcticnbility of the clotrhlt. Inln,~rs 
methd,  which certailly will invaritbly auccecd on any h l o  whcro auiylo t c l e p p h y  is 
podsiblo. 

Die Copicrtelcgmphcn, die T-rpcnh~rlitcli-gmphcn, und dic Doppcl Tclr,m~~hic, 
rin Dcitng zur Geschichtu dor clectriachen 'rulcbmllhic, von Dr. Krul Eduurd Zchacho, 
Lipz ig  18G5. 

t Pago 125 in tho vork quoted. 

(To bc continued.) 



LIST OF CHIROPTERA I N H A B I T ~ Q  TIIE KIIABIA HILU, WCTH DESCBIPTIOJ 

OF A NEW BPECIEB.-By U. E. I)OBBON, U. A., M. B., F. L. S. 

To Major H. H. Godwin-Auskn we cl~iefly owe our knowledge of the  
fauna of thcse little known hill tracts, and the following list has been almost 
altogether made out from his collections presented to the Indian Museum. 
Most of tlie species were new, or Himalayan forms, while one is a well 
known European bat. 

1. R ~ r r r o ~ o ~ n r r s  LUCTU8, Temm. 
This species has never, so far as I know, been found in tlie plains. In -  

deed all the species of this genus appear to be fond of elevated lands far 
from human habitations. Tlie genus Rhiaoloph~cs is the ouly genus of this 
lnrge fanlily represented in the colder latitudes, and both spccies of leaf- 
nosed bats found in England belong to  it. The fur of all the specics is 
remarkably long and dense, evidently in relation to the temperature they 
live in. I n  this respect they contrast remarkably with the species of t h e  
allied genus, Phyllorhina, which are almost confined to the plaius and low 
hill ranges of the tropical and sub-tropical parts of the Eastern Hemis- 
phere. 

2. RE. Y ~ ~ s I s .  
Rh. Iiorn~tenaia, Dobuon, J. A. S. B., 1872, p. 336. 

? Rh. Zarratua, Uc-Edwnnls  (non IFomfiold), Mammif. du Tibet, 1872, p. 248. 

Milne-Edwards' species is most probably identical with this, which will 
probably be found generally distributed throughout the Himalayas and 
adjoining mountain ranges. A dric~l specimen in the Indian Mu~eum from 
Tupai Biukll, collected during the Lushai expedition, belongs to this species. 

3. P ~ L ~ A R H I N A  ARMIaERA, Hodgson. 
This fine species, first discovered by Mr. Hodgson in Nipal, is almost 

the only hill.dmeller among numerous and widely distributed species of the 
genus. It is alone surpassed in size by the African Ph.  Cornmersonii (Ma- 
eronycteris gigns, Gray), and is the largest Asiatic leaf-nosecl bat yet dis- 
covered. I t  extends along the Himalaya into China, and has been found 
by Mr. Sninlioe a t  Amoy. 

The Khasia Hills are a new locality for tllis species. 

4. Pu. LEPTOPHYLLA, n. Sp. 
Ears rather large, broad ilud triangular with subacute tips, the outer 

margin sligl~tly concave beneath the tip. The upper transverse nose-leaf 
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small, upper edge simple, narrower than tlie home-shoo portion, thin, the 
three vertical folds in front faintly discernible a t  base only : tho horse- 
sl~oe with a s~nall incision in the centre of its front free edge : frontal pore 
small, placed a t  some distance behind the transveme nose-leaf. 

Wing-membranes from tlle tihia a short distance above tile ankle ; 
interfemoral mcmbrane triangular, the extremity of the tail projecting. 
Fur  and intcpmenls dark throughout. 

This species belongs to  the same section* of the genus an Ph. nr~aQe~.a 
from mliicli it  is distinguisliecl by its considerably einallcr size ; by the upper 
transverse nose-leaf being simple, not lobed above as in that species, and by 
the incised front edge of tlie home-shoe which in Ph. ar~~biget-a is invariably 
plain. 

The specimen from which tlie above description is taken is an adult 
male preserved in alcohol, obtained in tile Khasia Hills by Najor H. H 
Gdmin-Austen and sent by liim to  the Indian Museum. 

6. Pn. LARVATA, Honfield. 
The Indian Museum possesses specimens of this species from the Klia- 

sia Hilla eollectcd by tlle late Lieut. Bourne. They differ remarkably in 
the colour of the fur from the Javanese and Burmese forms. Those from 
the Khasia IIills are usually very dark witliout the lt!ast reddish tinge; in 
onc specimen, lio~vcver, an old male with greatly cnlargcd glandular cleva- 
tions between the eyes, the fur has a very dietinct orange tinge througllout. 

6. PH. Para,, Gray. 
Tliis appears to be the most widely distributed spezies of the genus. 

I t  varies remarkably iu the colour of the fur and size of the ears, and has 
conseiluently received nearly as many nnmes as those of the diferent coun- 

I tries i t  inhabits. 

FAX. PESPERTII;IOLVIDA3. 
7 .  VESPERUS PACIIYOTIS. 

Teapwrupnrhyotis, Dobson, P. A. S. B., 1871, p. 211. 

i This remarkable ~pecies, readily distinguislied by its peculiar flesliy 
ears, has not been recorded from any other locality. Tho original descrip- 

I 
tion maa taken from two adult specimens, a male and female, preserved in 
alcollol in the Indian Museum. 

8. V E S P ~ U G O  (PIPISTBELLUS) ~ B B I C A T U S ,  Horsfield. 
Tliis is the co~nmoncst bat in Iudia mhcre i t  takes the place of the 

European Pipiatrellc. Specimens vary much in size according to age and 
locality ; tho form of the teeth, especially of tho incisors, is also very varia- 

Gloiot~ycteria, Gray. 
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Lle, and collscq~~ently tlie ~peeies has received a great nurnber of ditfcrcnt 
nanles. 

9. f ~ s ~ x n n a o  (PIPI~TRELLUS) A U S T E K I A ~ ~ .  
PQ>irtrt,llrta S i r r t c ~ r i n ~ r u r ,  Dobson, P.  A.,S. B., 1871, p. 213. 

1Ia.jor Godwin-Austen 11s lately sent another specimen of tliis specics 
wliicli is readily known by its broad straiglit tragus, and intensely black 
iiitegunlcilts and fur. P. agirsis, Dobson, frorn Yunan, is very close t o  this 
s~)wies, but tlierc are nine vertebrs iu t l ~ e  tnil comp~red  with seven in P. 
Auetenianus, the tragus is narrower, and the eolour of the fur light brown. 

10. N - F C T ~ ~ E J U ~  ORNATUS, Blyth. 
Tliis peculiarly inarkcd bat is the nearest representative of the  Ameri- 

can genus Atakrpha ( = Lasiurus). It is coxnrnoil in  tho warm valleys 
about Diujecling and Dr. J. Auderson found it in the  Kakgan Hills, 
Yunan. 

11. B a n n a s ~ ~ ~ ~ n s  C O M M ~ S ,  Gray. 
I can discover no diffcrcnce bctmeen the specimen sent by Nnjor God- 

win-Austen and specimens of tlie colnmon European Barbastelle. I t  ap-  
pears to  be coinmon in the 1Fimal:~yas. Speci~ncns have bccil sent from 
Nhsuri by Captain Hutton,  and from Sinlla by 3Ioulvic Ataor Rullman ; 
tliose from Siulla are prcscrvcd i n  tho Indian 3luscum. 

I t  may be confidently espectccl that  tlic following ~pecies mliicli a re  
generally common in tlie surrounding countries will be found in t l ~ c  Rhasia  
Hills, namely-Pteropus ~ncJius, Temni. ; Cy1ioptcru.9 alnrginatus, Gcoff. ; 
Gy~io?~yclaris anrple+icnudntn, Gcoff. ; dlegatlcrtna lyra, GcoK ; RhinolopW~ss 
ofinis, Horsf. ; Bh. Oarocnsis, Dobson ; Phyllorhiitn cEincZema, Geoff. ; Ph. 
speoris, Sclir. ; T(y)Lozow saccolairr~us, T o ~ n n ~ .  ; T. ~aicln~iqoyon, Tcmm. ; 
llespertilio for~noulur, Hodgson ; Kcrit'oulo picta, Pallas ; K ITntdlcickii, 
Gray ; ~csperi~!~o a~ri~cclens, Dobson ; Vesperus (Tylonycferia) pacLyI)w, 
l'c~ilm. ; ~Vycfirfjtra Tcr~trriillckii, Horsf. ; N. TickelZi, 111jth ; X u r i n a  hav ia ,  
I'nllm ; alid X. cqclotis, Dobson. 



DEBCBIPTTONB OF NEW BPECIEB OP CIIITIOPTERA FROM I X D I A  AXD 

Yn~aru.-By G. E. Donsonr, B. A., M. B., F. L. S. 

PIIYLLOUHMA BUCIITOTA,  n. Sp. 

Ear comparatively small, as broad ss long, inner margin very convex 
forwards, outer margin slightly concave beneath the tip ; nose-leaf as in 
PI. larvota, Horsf., front surfice of upper transverse portion with three vcry 
distinct vertical ridges ; frontal pore small, indistinct, not larger than that  
of the females of Ph. larvata. 

Feet small : ming-membrane from the metatarsus near the base of the 
toes. Interfemoral membrane rather large, triangular behind ; extreme tip 
of tail free. 

Fur, above, light brown a t  base, the terminal third of tlie hairs very 
dark, the extreme tips paler : beneath similar but somewhat paler. The 
fur on the shoulders and along the spine darker. Ears and wing- and inter- 
femoral-membranes very dark known. Specimens in colourless alcohol ap- 
pear very dark brown throughout. 

The second upper premolar is separated from tlie canine by a wider 
interval than usual in this genus ; iu the midst of this space, but rather to 
the outside, tlie small, scarcely distinguishable lirst pretnolar is placed. 

Length, head and body 1".05 inches ; tail 1".4 ; head O".'75 ; ear (ante- 
riorly) 0 . 5  ; forearm 1".75 ; thumb 0 . 2 5  ; second finger 2 7  ; fourth 
finger 2".1 ; tibia W72 ; calcaneum W.4 ; foot and claws OJ'.3. 

The above description is taken from an adult male, preserved in alcollol, 
obtained by Staff Surgeon F. P. Staples in  Central India, atid presented by 
hiui to the Nusewn of the Army Medical Department a t  Netley. 

VEBPERTILIO Y O N T ~ A O U S ,  n. sp. 
Crown of head very slightly elevated ; muzzle obtuse : ears narrow, 

tapering, with rounded tips ; outer side flatly eniarginnto immediately be- 
neat11 tlie tip for about qunrter its length, then sliglitly convex, atid lower 
down, opposite the base of the tragus with a small emargination, terminat- 
ing bcyo~id this in n small rounded lobe ; inner margin convex for two-thirds 
its length, then forming a straight line to the tip ; tragus long, narrow, and 
aoutely pointed ; inner margin straight, outer slightly convex upwards 
with a small rounded lobe a t  the base. 

Feet vcry small, toes two-thirds tlic length of the wliolc foot. Tail 
wholly contaiucd w i t h  the iukrfemoral membrane. Wings from thc batje 
of the toes. 
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Fur, above, dark-hrown, tlie extreme tips paler and shining ; beneath 
much darker, almost black for three-fourths the length of the  hairs, t h o  
renlaining portion ashy. In  front the  face is everywhere densely covered, 
the  long hairs concealing the eyes and leaving tlie t ip  of the nose alone 
naked : on each side of the ~nuxzle two or three stnall glandular wart-like 
elevations may be seen through tlie hairs. The ears are q u i b  naked ante- 
riorly, posteriorly their bnscs only are covered. 0 1 1  tlie wing-membrane tho  
fur of the back extends as far as  a line drawn from tlie junction of t h e  
proximal and middle thirds of the humerus t o  the commencement of t h e  
clistal third of tlie fcniur : on tlie interfemoral membrane it ceases abruptly 
at the end of the second caudal vortebra. Beneath the  fur extends upon 
the  wing-membrane as fur (LS a line drawn from the elbow t o  the knee-joint ; 
the  interfemoral membrane is covered a t  the root of the tail, and tlvcc 
fourths of the remaining part is very thinly cloblied with the short haira 
arising from the transverse dotted lines. 

IIIC~MOW, on each side, parallel and acutely pointed ; inner incison, 
lo~igcst, with a small mutely pointdcl talon near their extremities on t h e  
outer side. I n  the lower jaw the second premolar is small but distinctly 
visible, standing in the tooth-row ; in  the upper jaw the space between tlie 
canine and third premolar is small, and tlie second premolar is very minute, 
placed interiorly, in the angle between the first and third premolar, and with 
difieulty distinguishable even with the  aid of a lens. 

L e ~ ~ g t h ,  head and body l'"8 inellea ; tail l"% ; head 0 6 5  ; ear 0"-58 ; 
tragus W23 ; forearm 1"'s ; thumb 0".25 ; second finger 2".7 ; fourth fin- 
ger l"'0 ; tibia O".G ; foot and claws W.3. 

Halitat.--Hotha, Yunan. 
The above description is taken from adult male and female specimens 

preserved in alcoliol, obtained by Dr. J. Anderson during the Y w  Expedi- 
tion, and deposited in the Iud im Museum, Calcutta. 



SOME OR~-~TTIOT,OGTCAT~ NOTES AXD CORRECTIONI. 
By W. EDWIN BROOKS, c. E. 

(Retoired August 25th, mad NOV. 4th 1874). 

T ~ N U N C U L U ~  P E ~ - m a r s ,  Swinhoe. 

I obtained a mature male, a young male in changing plumage, and an 
adult female of this species, in April last, near Dinapore. They were. wit11 
many others, hovering over the cleared paddy land close t o  the line of rail- 
way. 

T! ccnchris, Naum., i t  will be remembered, is distinct from the Indian 
and Cl~incse species. 

ACCIPTTEB BIBOATUS, Temm. 
J . A . S . B . ,  1 8 7 2 , ~ .  73. 

Mr. Hume saw the specimen procured in Cashmere by Capt. Coclr, and 
pronounced i t  to  be an old male of Ac.  nkua, Lin. ; in wl~icll I believe liim 
to have been correct. - 

AQUILA BIFASCIATA, Gray and A. OBIEXTALIS, Cab. 

Witli the addition of Mr. Anderson's specimens, I have now eight of 
the latter species. Four are marked w males, iw indeed their small size in- 
dicates ; the average length of the wing in tliese is 20.09 inches. Of four 
mnles of A. biJitecinta - the first four I met ~vith-the average of the wing is 
20.62 inches, or a trifle more than half an inch difference, which is quite 
a trifling one for so large a bird zm an eagle. The sexing of one of the  four 
females is certainly incorrect : this bird 11as a wing only 20.76 long : one of 
tlie males has the wing 20.50 : sliowing a difference of only 0.25 in. between 
male and female, which, in an eagle of this size, is far too small ; there should 
have been a difference of 1.50 in. a t  least. Between the four males and 
four females of A. bfufueciuta there is an average difference of 2.63 inches ; 
I, therefore, need only contrast tlie males of each as regards size, w i n g  for 
this purpose only thie series of eight of each which I have before me. 

One of the objections t o  my identification of Ap. orientalda with A. 
bifasciata was the alleged larger average size of the latter-a question rvllich 
must be left open till a reliable series of t l ~ e  European bird can be obtair~ed, 
i. e , reliable as regards sex. The European birds were mostly obtained from 
the dealer Moeschler of Dresden, and there is much doubt about tlie spcci- 
mens marked ss females, for they approach the males too closely in size. 

The other point of supposed difference was the darker tone of plumage 
of t l ~ e  European bird. Wi th  regard t o  this, I find that  the Indian species is 
quite as dark. I n  fact, in the series now before me, t h e  balance of darkness 

31 



290 W. E. Brooks-Omitblogical Notea and Gbrrections. [No. 4, 

of colour is decidedly on the side of the Indian birds. The European ones, 
which are spring and summer birds, are more faded. The question of colour 
may, therefore, be dismissed a t  once, for in this respect the two species cor- 
respond as closely as could be desired, but that of comparative size must stand 
over till a good series of the European bird is obtained, and for such a 
series to possess any value the sexes of the birds should have been determined 
by a naturalist, and not by a mere dealer. 

For the present, then, I adliere to my conclusion that the two speciea 
are identical ; each one having the peculiar buff patch a t  the back of the 
head, the strongly banded wings when immature, and a tail barred in pre- 
cisely the same way-all very strong points in favour of abeolute identity. 

AQUKGA EA~TATA, Lesson. 
This species is said by Mr. Dresser to differ from the species found in 

North Europe, in the plumage of the young bird. The adults are said to 
correspond. 

I have two specimens in their first plumage, taken from the nest a t  
8aharunpore, and the following is a description of them. 

Irides dark brown ; bill black, but lead-gdy towards base ; cere and 
gape bright yellow ; feet a dull yellow ; claws black. Above, dark h a b  
brown ; tliis dark brown is shaded into quite a brownish-grey on the lower 
half of the back and upper fail-coverts, the feathers of this lighter portion 
being dark-shafted ; upper tail-coverts barred with white on their outer 
webs ; from top of head and down to nape of neck the feathers i r e  tipped 
with small fulvous spots ; scapulars, ridge and bend of wing, and most of 
the lesser wing-coverts tipped with fulvous spots of larger size ; median 
wing-coverts similarly pale-tipped, with the lower row having the spots 
considerably larger (about + in. in length) : this row of large spots pre- 
sents the appearance, a t  a little distance, of a first and slight wing-bar ; 
greater coverts all broadly tipped with dull fulvous white, presenting the  
appearance of a second and strong bar on the wing ; secondaries and tertiale 
broadly edged with greyish-white shaded off into the darker portion of the 
feather, and these light ends form the third bar on the wing ; the dark por- 
tion of the wing-coverts and scapulars is of the same dark hair-brown as 
the back ; primaries uniform black and unbarred ; secondaries brown, pro- 
fusely barred with hoary-grey ou both webs ; the greyish-white ends to the  
tertials are very broad ; cheeks and side of head brown of a paler shade 
than the top of the head and streaked very faintly with darker; tail- 
feathers dark brown, tipped broadly with greyish-white, and barred with 
greyish on both webs ; these bars are n e a r l ~   quar re to the shaft (Mr. An- 
derson's young example has not, however, any indication of bars on the tail, 
except on the two outer feathers, and these nearly obsolete bare are con- 
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fined to the inner webs) ; chin, throat, and breast are brown of a shade 
lighter than the head and upper back and gradually becoming paler lower 
down, till i t  passes into dingy fulvous on the lower abdomen and under tail- 
coverta ; from the top of the breast to lower abdomen the feathers have cen- 
tral and terminal stripes of fulvous, the stripea increasing in size towards 
the legs ; the feathers of the lower tail-coverts are slightly, but broadly, barred 
with pale brown, and the shaft portion forms also a longitudirral brown 
streak ; the appearance of the tail from below is brown, darkest towards 
the basal portion, and barred profusely with whitish grey ; tibial plumea 
lightish brown spotted with fulvous; tarsus fulvous, indistinctly streaked 
with pale brown. The primaries, though apparently barless, are, especially 
the inner ones, when seen from below, obsoletely barred on the inner web. 
One specimen is much less spotted than the other on the upper portion of 
the wing, most of the lesaer coverts being plain brown, and the small spots 
being almost confined to the vicinity of the bend of the wing and to its 
ridge. 

Mr. Dresser has promised me an immature bud of the European form 
for comparison, the result of which will be communicated h&r. 

AQUILA PULVEBCWB, Gray and Hardw. 

For the last three years no additional examples of this rare eagle hava 
been procured. The African species, Aquila m i o h ,  Cuv. with which our 
bird has been confounded, is, I find, subject to eome variation as regards 
the tail. I n  my remarks on this species (P. A. S. B., 1873, pp. 173-175), I 
noted the strongly barred tail of the example then before me. Mr. An- 
derson has since lent me another South African example, a fine adult bird, 
which is in the moult ; in i t  both oMand new tail-feathers are hoary-greyish- 
brown, and the indications of bars so faint as to be only perceptible in 
certain lights. It would t h u ~  appear that only some individuals have the 
tail well-barred like the common Indian Apuila Endhiam, and, consequent- 
ly, that a barred tail may not always be one of the characteristics of the 
species. I may note that I have a single example of Aquila Pindhiano 
with an absolutely plain tail; but of the hundreds that I have seen, all, . 
with thii single exception, had well-barred tails. 

The body plumage of this second example of dp. wuioidea above 
referred to is of two colom : all the old feathers are light sandy-coloured, 
while the new ones are foxy-red : the lesser and media11 wing-coverts, and 
also the scapulars, are a mixture of purplish-brown of different shades and 
rufous ; the rufous, in most of the feathers, occupying the centre as a broad 
stripe, but in some cases being confined to one side. The nostril is vertical 
aud of the same oblong form ae that of Ap. Pindhdana. 

I cannct understand how our Indian A. Findhiana came to be con- 
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founded with the well-marked African A. nceubbh; no two birds could be 
Inore distinct, the foxy-red plumage of the latter being most striking. 
As far as general tone of colour goes, the African species more resem- 
bles ApuiZa fPllvescens, Gray in its immature or buff stage ; but  this last 
is readily distinguished by its very circular nostril, not t o  mention other 
well-marked diEercnces. 

AQUILA VINDIII.\XA, Franklin. 

Having seen Ruppell's plate of Apuila albicans and read what Mr. 
Blanford* and Dr. Finscht say of t l ~ e  North Envt African species, which 
they term A.  rapax, Temm,  I strong1~- suspect its identity with our 
Indian A. Vindhiana. From what I have seen of true Apuila nk& 
vel rapax, I cannot conceive of this b u d  ever being "pale cream colou- 
red" or " blackish brown ;" and a ~pecies distinct from A. &oddee 
(and which l ~ a s  been confouhded with it) is doubtless found in the  Nortllern 
portion of Africa. Riippell's plate of A. albicans is the  most perfect repre- 
sentation of a pale " Wokl~ab" tha t  could be desired. A series of Nor th  
African and Punjab birds should be compared. Mr. J. H. Gurney once 
told me (in 2itt.) tha t  t l ~ e  identity of the North African Eagle generally 
termed A. ~rcevwides with our Indian A.  Pindhiana was very probahle ; 
and also that  Lord Walden hail Abyssinian examples of the latter species. 

ARCIIIBUTEO STROPIITATUS and a. CRYPTOGENYS H0dgs. 

Are two entirely distinct species. I have copies of Hodgson's minuto 
drawings of each, with all details of bills and feet. Although both arc of 
similar size, the latter is a much feebler bird and more of a Buzzard ; i t  
has a very much smnller foot, a more slender tarsus, and a much smaller bill, 
and while A. strophiatlcs has the nostril free, A. crypfogenys has it partidly 
hidden by plumes. The plumage of the two birds is also entirely different. 
Neither, I should remark, bears the faintest resemblance t o  ApurZa pennnta, 
which is only two-thirds of the size of Hodgson's two ~pecies, so tha t  if a 
specimen of the last-named in the British Nuseum, said t o  have been sent 
by Hodgson, is labelled A. etrophiatz~s, i t  could not have been so labelled 
by  Hodgson, who cannot be held responsible for what is probably due to 
Museum blunders, and who anyhow knew the Booted Eagle too well t o  
apply the  name of e t r q h i a t w  t o  it. 

~IILTUS paLusTnIs, And. 

P. A. 6. 1873, pp. 142-147. 

Mr. Anderson authorizes me t o  withdraw this species. I have procured 
a considerable series of the common Indian village Kite (N. nflnla., Cfould), 

* Zoology and Geology of Ahywinia, p. 296. 
t Trans. Xoul. Sw. Lond., 1870, p. 201. 
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and there appears to be but little doubt that di. pallurtris is this bird in 
either second or third plumage. 

As before observed, M. Ooiinda, Sykw is the larger Kite which comes 
to  the plains of India in the cold weather. The large dimensions given by 
Sykes render i t  certain that he described the larger species, for no common 
village Kite reaches the length of 26  inches. It is also pretty clear that 
Sykes did not contemplate there being two affined Kites, both of them 
found iu the country in which he worked. 

Mr. Gurney has informed me tliat the two types are of different sizes ; 
but regardless of the types, neither of which in this instance may have been 
the very one from which Sykes described, I think we should hold to the 
original description, which describes a large 26-inch Kite. And in this cave 
Xilam major, Hume and Xilvus rneknotie, Temm. and Schleg. become sy- 
nonyms of XiZvzla Govinda, Eiykes. 

I possess a colnmon Indian village Kite, returned to me by Mr. Gur- 
ney as being feather for feather identical with the Australian species, X. 
afinis, GouM. This identical bird is the commonest form of the resident 
species distributed so widely over India ; and I think, therefore, that our 
common Kite should in future be known by its correct name of di. nznis. 

At Musaoorio, both species are to be seen during the spring and sum- 
mer, but more in the interior of the hills only the large species, bL; Go- 
vinda, is met with. A few breed a t  Barahaut on the Bltaugoruttee. 

A young bird from tlie nest mhicli I once kept in confinement, liad the 
breast of a rather light earth-brown, each feather having a black central 
stripe. Even in this young bird the crest was well developed. 

T l ~ e  dark-plumaged birds are tlie fully adult ones. I have one shot 
from the nest iu this plumage, and all I saw a t  Saharunpore in July, where 
they had their nests in trces near tltc canal, mere of this dark plumage. I n  
speaking of the young bird, I should havc mentioned that thc upper plu- 
magewas a very dark clove-brown. 

H r a m ~ o  DAURICA, Lin. and H. En?iTIIROPSOIA, Sykee. 

I only met with the latter species in cishi~nalayan Cesltmere, as far 
up as Cl~uiigus on tlie Tami river. At Mussoorie, Simla, a id  Alttlorali, alld 
also a t  Biiisur, north of Almorali, tlie stroi~gly striated species wit11 paler 
rump-band (H. Daurica) prevails. It is also somewhat larger th'an H. 
eiythropygia. I l~ave procured both in the plains in tlic cold weather, 
but the hill bird is tl~ere very much scarcer. H. erythropygia breeds iiear 
Chuuar, and a t  most places ill the Nortli-West Provinces where thcre are 
oltl buildings or quarrics suitable. Tlie eggs are laid ot tho conitncitcc~iicnt 
of tlie rains. At Jlusaoorie, I saw a nest of H. Dirurica on the cciliug of 
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a bath-room in Col. Macdougall's house. The birds went in  and o u t  
through a broken pane of glass. Other nests were a5xed to the underside 
of the roofs of servants' houses belonging to a house a t  the south end of 
Muesoorie. The doors being generally left open, the place just suited the 
swallows, which were only shut up with their nests a t  night. The young 
were hatched in the beginning of July, so that the eggg must have been 
laid towards the latter part of June. I have, however, seen eggs of this 
species a t  Almorah in the end of April. 

HEMICHIELIDON SIBIBICA, Glmel. 
E. fdiginosa, Hodg. 

I have referred to this species in 5. A. S. B., 1872, p. 75. It is now 
known by its older term of 8. Sibirica, Cfmel. I compared my eramplea 
with one of Hodgson's in the Indian Museum, and found them identical. 
Hodgson's dimension (23 in.) for the wing refere to the minimum size ; the 
range of variation in length of wing is greater than I supposed possible in 
such a small bud, viz. 2 75 to 3.05 in. What the small species referred to  
by me in J. A. S. B., 1872, p. 76 wae, I have no means of ascertaining. I 
remember it well, and still have Mr. Hume's letter concerning it, written 
a t  the time, when he assured me that  Hodgson's species was pot the one 
commonly received as such. 

ALSEONAX TEBBICOLOB, Hodgs. and A. LATIBOSTRIE, Raffles. 

Mr. Hume considers these species identicnl, and in writing of the former 
always terms i t  A. lafiroets-k, under which name he has figured i t  in 
'Lahore to  Yarkand.' Mr. Swinhoe* identifies dCwrcicapa cinmeoalba, 
Temm. and Sclileg. with Alseonax latiroetris, Raffles. Having examined 
the Chinese species dII. cinereoalba, I find i t  distinct from A. tclricolo*, by 
its shorter tail and rather differently sliaped and somewhat broader and 
shorter bill, wliich is also blacker towards the tip than in the other bird. 
Ateonax latirostriu is without doubt one of tliese two closely allied birds ; 
and the question is, Which of the two agrees with Raffles's type and descrip- 
tion ? Mr. Hume appears to think thnt because A. terricolor, Hodgs. has 
been procured in tlie country from which Baffles described his A. Zutirootrn, 
i t  is therefore Raffles's species ; but the other bird, which is a common 
species in China, may also occur in Sumatra in winter. 

I do not know whether Mr. Swinhoe was correct in uniting A. cinereo- 
azba and A. 1atirostrie;and whether he compared his examples of the former 
with the type or not; and the subject requires thorough investigation, for 
Mr. Swinlloef speaks of the Chinese bird as being '' identical with the 
Indian species." 

* P m .  Zool. Soc. Lond., 1871, p. 325. t P. Z. S., 186~ ;~ .  288. 
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I know for a certainty, from close comparison, that Mr. Swinhoe's ex- 
amples of M. cimreoalba in the Indian Museum are not identical with the 
Indian species A. tmicolor, and I have indicated the points of difference. 
This identification of his makes me very much doubt that of A. cinereoalba 
with A. latdrostrk. Apparently he has not noted the difference between 
A. t h o l o r  and A, cinereoalba. 

I fail to see any grounds whatever for Mr. Hume's identification in 
the fact that  both he and Lord Walden have A. terricolm from the 
locality whence Raffles obtained his species ; and the queation, What bird 
is Akema latirostris ? must be regarded as a t  present an unsettled on6 

ERYTHRO~TEIUVA PABVA. 

J. A. 6.  B., 1872, p. 76. 

The bird 1 observed in Cashmere should be Erythrosterna kypery- 
thra, Cabanis, distinguished from E. parva by having a band of velvet- 
black down each side of the neck and edging the red of the throat and 
breast. This full breeding-plumage is assumed after the birds have left the 
plnins. I n  the cold weather when they re-appear, they have lost the black 
band ; but the old males retain the red breast. I n  this plumage i t  has been 
mistaken for E. pama, which for the present should be expunged from the 
Indian list. 

ERTTHBO~TEENA ALBICTLU, Pallas. 

Erroneously termed E. lawura by Blyth and Jerdon, this species having 
a western limit a t  about Buxar or Ghazeepore and being replaced in the 
North-West by the aforenamed species. The black wings and tail of E. 
albicilla and its colder and greyer plumage readily distinguish it from the 
other when in immature or female plumage ; i t  is not nearly so often p r e  
cured with a red throat, and even then the red does not extend down the 
breast as in the other species, but is confined to the throat. 

A C R O C E P ~ U ~  s m o a m s ,  H. and E. 
Acroeephalus brutmeacenu, Jerdon, Ibis, 1874, p. 49. 

Lord Walden* considers the Cashmere species to be distinct. I have 
seen many both in Cashmere and in the plains of India, and the birds are 
perfectly identical. The very peculiar and loud voice is alone sufficient to 
identify the bird by, whether in the plains or in Cashmere. It varies some- 
what in ~ i z e  and in tone of colour ; thelatter depending upon the season of 
the year. Our plains' b i r h  are only with us during the cold weather, 
leaving in tho spring. Cashmere is the nearest breeding-place, but the 
great majority of the birds probably go farther north. 1 should also remark 
that in thia species length of bill, wing, and tail is variable. 

* h . Z o o l .  k . L o n d . ,  1872,p. 64. 
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A c m c m n m s  D U ~ O R U M ,  Blyth. 

I saw e few of this species near Mussoorie on June 1st frequenting 
dense rose-thickets a t  about 7000 feet elevation. Whether they would have 
remained there to breed or gone further north, is a question to be solved. 
Capt. Hutton is said to have taken the eggs near Mussoorie. The males 
were not singing, aa they uuually do vigorously when the nest is built. 

DUMETICOLA AFFMIS, Hodgs. 
I s  subject to variation as regards being spotted or not, just as is D. 

rnq'w, Brooks. I obtained one or two unspotted examples of the latter ; 
they were breeding males, too, and in full song. Mr. Hodgson wae 
aware of the variation, and hence figures D. afltaie as unspotted, but  
describes i t  as upotted. The femalo of neither species has been recorded ; 
that sex in both is probably unspotted. I never obtained a female of D. 
major. 

DUMETICOLA BBUNHEIPECTUS, Blyth. 

Referred to  by Mr. Blanford in J. A. S. B., 1872, p. 164. I examined 
this bird, and fourid i t  to be D. a p n t  in the unsl~otted stage. I would 
suppress Blyth's D. lrunneiyectwr sltogetlier as a species, considering it but  
D. n$inis, Hodgs. 

TEIBURA LUTEOVENTBIB, Hodgs. 

I examined the specimen referred to by Mr. Blanfordf and found i t  also 
to be Dunleticola afinis, Hodgs. in the uo~potted plumage. nibuv-a Iutm- I 

oentris has a longer head, measured from the back of tlie skull to the tip of 
the bill, which latter is also of a different shape. The specimen in the In- 
dian Museum is so old and faded that the original colour cannot be recog- 
nized ; nor can the forms of wing and tail be ascertained. 

NEORNIS FLATOLIVACEA, Hodgs. 

I have this species, and it is a greenish olive above. Hodgson's.draw- 
ing, No. 900, does not represent it, as stated by Mr. Hume,? but is appli- 
cable to  Horornis assirnilis, Hodgs., as stated by Gray. 

P r r r ~ ~ o s c o ~ u s  PALT.IDIPEB, Blanford, J. A. S. B., 1872, p. 162. ( 

I s  not a Phylloscopus, but a true Horeites. I have examined 
the type: the second quill is equal to about the sixteenth ; third 
equal to eighth; the first, second, third, and fourth are graduated, the 
distance from tip to tip of each feather diminishing till the fourth is 
reached. This is a very rounded wing, such as is not possessed by any 
Phylloscopwr ; in the wing of which genus there is always a long space 

Journ. AB. Soc.'Bengal, 1872, p. 164. t Stray Foathem, 1873, p. 444. 
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between first and second quills, and the second is equal to  from fifth o r  
sixth t o  eighth or ninth, according t o  the species. The tail, too, of Horeiteu 
pallidipee is much rounded and non-pl~ylloscopine. A further difference 
between Phylbecopue and I i o r e i t ~ s  lies in the fact that  the former has twelve 
tail-feathers and the latter ten. I cannot see any generic distinction between 
Horornis and Horeiteu; A-eornis also appears to  be the same with a better 
developed tail. 

PI~YLLOSCOPUS afAQErmOSTUIS, n l ~ t h .  

Mr. Hume* tells us that  tllis bird is identical with P. borealis, Blasiua 
(P. ~ l o i c u l l r i x ,  S ~ v i ~ ~ l ~ o e ) .  I crnmined the Chinese examples of the latter, 
in the Indian Museum, and found the following ditferences: 

1. P. borealis h.w a millute first primary, as in P. sibilnfrix, Becllst , 
while P. vnagnirostris has a ~ n u c h  larger one, as in Iiippolnis Ranw, Sykes. 

2. Tlie wing of P. borealis is of a difttrent Shfll>e from that  of m y -  

niros/ris, being more pointed, wit11 the 2nd quill intermediate between the 
5 th  and 6th ; wllile P. mngniroslris Ilas a wing nluclr luore rou~ldcd in form, 
the 2nd quill being equal to  rlbout the 9th. 

Such differences as tllese are fatal to identity. 

CUL~CIPETA C ~ T A T O R ,  Tickell. 

I examined the specimen referred t o  by Mr. Blanfordt and found i t  to 
be Regtlloi<les viridipennie, I J l ~ t l i ,  and t o  agree perfectly with the types in  
t l ~ e  Indian hlu~eum. 0. contator is a very different bird, and is correctly 
described by Jerdon. 

R E ~ U L O I D E ~  T I R I D ~ ~ I ~ ,  Blyth. 

May be described as a small and brightly coloured Rcy. trochiloides, 
SundevalI. Small examples of Reg. tlachiloidee are very difficult to  separate 
from Hey. viridipennis. 

REBUMIDES AIACELIPEKNIB, Blyth. 

Mr. Humef identifies tllis ~ l ~ c c i e s  with Reg. chlwonotw, Hodgs. ; against 
I do protest. I also have seen H ~ d ~ s o n ' s  drawing referred t o  by ItMr. 

Hume and could not come to ~ u c h  a conclusion. Hodgson's types of chlo- 
ronotw have been identified by Bly t l~  and otl~erv with Reg.proreguhs, Pallas. 
Tile drawing referred to is one intended t o  represent the nest, which by the 
bye is t h a t  of an Bthopygn, and we have no evidence that  Hotlgson dis- 
tinguished between his Abrorniu chloronofus and Reg. maculipetlnie, or 
tha t  he knew the latter species a t  all. Sucll an identificatiou from tlris 
sliglltly coloured drawing cannot be admitted. Hodgson eometimes orel- 

S h y  Fcnthcrs, 1873, p. 404. 
t Journ. As. 80c. Bongal. 1872, p. 163. 
: Stray Fcathcrs, 1873. p. 401. 
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coloured and sometimes under-coloured. Take his i5pRophane.s diehimu : 
the drawing is far too red, and i t  would be impossible to recognize the species 
intended from it. So also with his Parua (Etnodiue : i t  was this veryfadty 
drawing, omitting the crest and the wing spots, that led me to describe 
.Lophophams Hwei  (J. A. 8. B., 1873, p 57), which must henceforward 
stand as Lophophanes CEmodiua, for Blyth made out that tlie type of Pama  
CEinodius was not a Parua but a Lophophanes. Many of IIodgson's draw- 
ings are very good, especially those in wl~icli he had evidently superintended 
the work and given minute details, but others, sucli as tliat of the supposed 
Beg. maculipennb, are insufficient for the determination of sucli birds as the  
Phylloscopi, which, as a rule, resemble each otlier so much in size and 
colour. 

I also examined the specimen referred to by Mr. Blanford in J. A. S. 
B., 1872, p. 162, and found it to be ReguloiJee maeulipennia, Rlyth; as 
also was Heguloides sp. ? mentioned on the following page of tlie samo 
Journal. 

B. CLNBEEOCAPILLA, Savi. 

B. MELAXTOCEP~ALA, Booaparte. 

Under the term Budytes airidis, Bcop. Lord Walden+ makes 
great confusion. H e  says, "One example in winter plumage, olive green 
above, upper part of breast sulphur yellow, rest of under surface pure white ; 
some of the ventral and under tail coverts dashed with sulphur yellow. 
Supercilium conspicuous, broad, and pure white. Agrees perfectly with ex- 
amples from Continental India." 

This bud is, of course, Bdytesfiua,  the characteristic of which is the 
broad white supercilium. Again he says,t " ilfotacilla fiveecms, Stepliens, 
Gen. Zool. Aves. X, p. 659, is enumerated in the ' Hand list' by Mr. G. R. 
Gray, as a distinct species, with tlie habitats 3f the Moluccas, Celebes, 
Timor and Java, assigned. Stephens gave this title to Buffon's Bergero- 
nette de l'ile de Timor Hist. Nat. V. p. 275. Buffon's bird belongs to that  
phase of plumage of I). viridia, (am.) in wliich the superciliary stripe 
is yellow, the upper plumage ash coloured, and the under yellow." 
When the male of I).fiva haa newly moulted in the spring, the super- 
oilium is sometimes strongly tinged with briglit yellow, as are the margins 
to the white wing-coverta and tertials ; this yellow rapidly fades away leav- 
ing the feather pure white : the yellow tinge on the white wing margins is 
a regular occurrence, but that on the supercilium is accidental or, I should 

* Tram. Zwl. Soc., 1872, p. 66. 
t In a memoir 'On the Binls of Cclcbea,' h. 2001. Sw. Lond., Tol. 'TIIT, 

part 2, l8i2,  p. 66. 
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rather say, occ'wional and not specific. Of the many hundreds of examples ex- 
amined by me, only three had this yellow bloom on the supercilium. Lord 
Walden, however, speaks of the bird as being ash-coloured above ! The ash- 
coloured back in the field-wagtails pertains only to the young and, perhaps, to 
the female in winter plumage. When the supercilium is yellow, the back is 
green in B. Jlaua. Stephens' bird was probably the' female of Budytes 
eitreola, Pailas or the male in autu~nnal plutnage, for this species lras a 
yellow supereilium and an ash-coloured back ; which 13. JEava, B. ciweoca- 
pilla, and B. melanocephala certainly have not. 

There are four distinct yellow field Budytes with olive green backs, 
and I note them, with short distinguisl~ing characters of the mature male. 
B. $avo. Grey head, broad white super- Genorallly distributed ovor tho 

cilium, grey and white choeks. old world and northern half 
of the now. 

B. n'ncreoeapilla. Dark grey head, supercilium Eastern Europe, India, and 
abnent or elso very narrow C'hinn. 
and white ; often only a half 
suporcilium behind the aye ; 
cheeks a dark alate wlow or 
almost black. Thia dark 
c h ~ k  ia the well marked 
peculiarity of tho specie@. 

B. ~tuhocephala. Pure black head, with very nu++ Enstarn Europo, India, and 
ly indued a supercilium, and China. 
then very m w ,  like a thin 
whito thread. I have twice 
scan exnmplos with thh 
thread-like supercilium. The 
black h d  is a good diatinc- 
tion. 

B. Bayi. Top of head yollowish olive, Wustern Europo, North-Want 
supercilium bright yellow, Africa, and Central b i n . *  
and chwks yellow. 

It will thus be seen that the colour of the cheek in summer is alone 
a sufficient criterion. 

It seems inexplicable to me how so many good ornithologists have 
confounded these four very distinct species, and lumped them together as B. 

&va with varieties, or as B. iiridis with varieties. 
There are but two yellow-headed mars11 wagtails found in all India, 

and, I believe, in all the world be~ides, viz. BuJytee calcaratw, Hodgs.-with 
black back and yellow head, somotimee a greyish patch remaining on the 
lower back ; and Budytea citreola, Pallas-with grey back arid yellow head, 
also generally a crescentic black band above the shoulders a t  the hind part 

* Two examplea of thin species, aa alao of Atrth~s prulstwir, wuru htaly obtained 
b J Dr. Stolicmka in Yarkand. 
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of the lower neck, but this is sometimes absent, even when the bird is in full 
plumage. B. c i f r e o l o ~ ,  Hodgs. is identical with this latter species, and 
not with the former, as Mr. Hume supposes in ' Lahore to Yarkand.' Hodg- 
son's drawing represents a yellow-headed wagtail with a grey back. The 
back feathers are always more or lesa changed when tlie head in spring be- 
conlee pure yellow ; Hodgsori's drawing thus shewing a uniform grey back 
with the yellow head, is clearly a representation of a male B. citreola. When 
the other species, B. calcarat~la, Hodgs., attains the yellow head, tlie back 
is either blotched largely with jet-black or isentirely black. It is therefore 
an utter impossibility for Hodgson's B. eitreobiderr to have been the black 
backed bird.* B. citreoloides, Hodgs. is a synonym of B. eitreola, Pallas, 
and as such should sink into d i ~ s e .  Hodgson's drawing of B. c a h r a t u s  is 
lifesized, and represents the bird in winter plumage with yellow supercilium, 
olive cap, and grey back. I n  this plumage it closely resembles B. citreola 
i u  its winter plumage. It is by the long tarew alone that I connect B. 
calcarattds with the black-backed bird. The tarsus of B. Eitreola never 
reaches the size given by Hodgson for B. calcarntus; both in tlie drawing 
and in the table of dimensions, the length of the tarsus given is that of the 
largest black-backed birds I have procured. I n  ' Lahore to Yarkand' Mr. 
Hume appears to consider Hodgson's description as inapplicable to the 
black-backed species ; but I cannot see in what respect i t  does not suit. It 
ehould be remembered that Hodgson measured the tarsus from the sole of 
the foot, arid not from the junction of the toes, the letter being the m u 1  
lllodc of measurement. 

Thc females of all the six species I have notcd, have their characterie- 
tics, but i t  would add too much to  the length of tliis paper to iritroduce 
them now ; enough to say that they abundautly confirm my view of the 
distinctness of each. 

Theee wagtails can only be properly worked out by the field observer, 
and the confusion into which cabinet naturalists have thrown them iy tllU 
easily accouuted for. 

MOTACILLA Casnxra1ms18, Brooks. 

I s  only M. Hodgsoni, Gray in full summer plumage. Having hnd 
abundant opportunities of again observing tliis bird up the valley of the  
Bhagaruttee, I am forced to the above conclusion. 

I formerly tliougllt that  N. Hodgsoni, Gray and bi. personata, G u l d  
were identical, the former being the latter in breeding plumage : but  
having lately had the advantage of Mr. Mandelii's fine series of bi. E+- 

a u l d  in his ' Bircla of aeia' has mianpylied the term to tho black backod y d o w  
headed Wagtail. 
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soni, shewing tha t  the adult male retains i ts  black back during the  autumn 
and winter months, i t  is impossible t o  avoid the conclusion that  the two 
species, though closely affined, are thoroughly distinct. 

di. Hodgsoni may be described a s  a black-backed X. percronata. 
Each species haa the eye set in a diamond-shaped white patch, which 
even in young grey and white birds of the year is coi~spicuous; so tha t  
neither should ever be confounded with M. luzoniensis or N. Dukhunensis. 

Old fernides of Bodgsoni liavo Llsclr backs like the males ; but  
younger birds, as I take them to be, often have the back grey, but  of a 
more dusky shade than tha t  of ye~ronufa, which has the back of a pure light 
grey. Some females of Hodgsoni have the grey clouded with black t o  a 
sligllt extent, especially on tlie upper portion of the back. 

A parallel case of specific distirictness existing only in tlie colout of 
the back is tha t  of Budytes calcaratua, Hodgson and U~cclytes citreola, 
Pallas ; tlie former of which has a jet black back in the breeding season, 
while the latter has invariably a grey back, with generally a black half 
collar a t  the lower part of the hind neck during tlie breeding season. I 
refer t o  the males only, for tlie females are very siiililiir t o  one another. 

The western limit of this species appears to  lie betweon Dinapore and 
Buxar, in  the districts i n  which I have been placed. The old males, to  a 
great extent, retain the black back during autumn and wintor, and even 
the  old females are somowhat patched and clouded with black a t  these seasons. 
The chin and throat is always white, and the white band dowta the side of the 
neck, as in X. Dukhunensis, is invariably present a t  all seasons. This 
white band communicates with the white surrounding the eye. I n  M. 
personata, the eye, a t  all seasons, is set in a dian~ond-shaped patch of wl~ite, 
which is bounded below, as well as above, by black ; this white eye-patch 
hau tlius no communicution with tlie white of the lower parts, and is the 
characteristic by which this species may a t  any time be easily known, when 
obtained in the plains. 

Mr. Hume has pointed out t o  me tha t  Dr. Jerdon's description of M. 
Dukhumnais is only applicable to  di. personatn, Gould, and t l~ i s ,  as is proved 
by his appcndix, wpe Dr. Jerdon's own conclusion ; but in his description, 
the statement tliat " tlie neck all round is black" does not agree with 
another tliat in its winter dress i t  is barely distinguisl~able from bZ; Luzo- 
aienak. N. personata is a t  all times conspicuously distinct from dl; 
Luwniensis. Dr. Jerdon's description of di. Dukkuneneia is, howcver, 
not sufficiently definite to fix the species inteiided, neither is the  original 
description by Sykes, except for the s tate~ueut  that  it very closely resem- 
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bles H. albn of Europe, but differs in being of a light slate or cinerens, and 
in the wing coverts and secondaries being edged with broader white" (P. 
Z. S., 1832, p. 91). 

ANTHUS AaILIs, Sykes. 

Was said by Blyth to be apparently Anthus triaialis, Penn. (= dn- 
thus arboreus, Bechst). I n  the original description, Sykes says, " found 
on open stony lands ;" but I thinkit probable, as i t  is the only Atrthue noted 
by him, that his q i l ia  was either Agrodrom cnmpeetris, Lin. or CorydoZZr 
rtfula, Vieill. These pipits do affect stony and waste lands, as does Cbry- 
dalla etrwluta, Blytll, but neither of the tree-pipits do, least of all P. macu- 
latus, Hodg.,* to which Sykes's term agilie has most unaccountably been 
applied : the most arboreal of all pipits certainly is never found on open 
stony lands." I think i t  would be almost safe to conclude that Sykes's bird 
was one of the threo I have named, viz. either Ag. campestrie juv. with 
spotted breast or 0. rufila or 0. strwlata. I am most inclined to the laat. 
I am weary of hearing ornithologists speak of the green Chinese tree-pipit 
as P. agilie, Sykes, tho application of the name to  i t  being absurd. 

ALAUDA DEVA, Sykes. 
Spiralauda Deva 131yth. 

I do not see any grounds whatever for separating the genus Spizalauda 
from Ah&,  and I think the term should be abandoned. Spizaluuda 
simillima, Hume is as true an Atauda in every respect, in colour of plumage, 
in voice, and in l~abits, as could be desired. It is rather small and this is 
all that can be said. 

Sykes says of his Alauda Dera, that i t  is smaller than A. Bulgula, bu t  
Akuda dialubarica, which Mr. Hurnt, would identify with Alnuda Deua, 
is not smaller than A. Qulgula, but fully the same size, or if anything a 
larger and finer lark ; Sykes's species is therefore the small one wllich Mr. 
Hume separated (J. A. S. B., 1870, p. 120) as 5. sitnillima ; and the 
last term becomes a synonyln of Alalldo Deaa, Sykes. I have seen many 
of this last, illcluding some brought by bird-catchers from localities well 
to  the south and west, and there is but one species which is smaller than 
gulgula, and this is the true Alallda Deua of Sykes. The Khandalla large 
crested lark, A. ilfalabarica Scop., will stand as such till the contrary be 
shewn, and my Alauda australis of the Neilgherries (Stray Feathers, 1873, 
p. 4SCi), which is a fine large non-crested rufous toned Alaurkr, will s h d  
until an older name can be shewn as clearly pertaining to it.  

In J. A. S. B., 1873, p. 83, linc 21, for ' I  wver strictly arborad, read " mo~w 
strictly orborcul" 
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ALAUDA DULCIVOX, Hodg. 

Of the unfair identification of thia specie8 with A. arvensis of Europe, 
I shall say nothing more, but wvil leave those that have good eyes for form 
aud colour to  decide for themselves, when they have an opportunity of 
comparing specimens of each : I repeat that they are most thorouglily distinct, 
and that A. araensiu is non-alpine or mn-monticolous. The colour and 
form of bill is different, the colour of the legs and feet is different, to say no- 
thing of the different body plu~nage and almost total absence of rufous on the 
greater wing-coverts. There is the utmost difference that can be expected 
in b i d s  of such similar plumage as larks. 

Cosvns C U L ~ A T U ~ ,  Sykes and C. m ~ m ~ m m s ,  Adams. 

These two crows, though very similar in general appearance, are never- 
theless quite distinct. As a rule the latter has a decidedly (by fully an 
inch) longer tail and is a bird of duller plumage. The voice of the hill bird, 
too, is notably different, being a much deeper toned and more hollow soun- 
ded croak. This great difference in the note strikes most observers on first 
going to the hill#. For a time, I was inclined to believe with Mr. 
Hume in the identity of the two species, but having examined a good num- 
ber of each and having paid great attention to the voices and manners, I 
am entirely convinced of their specific distinctness. 

SCOLOPAX RUSTTCOCA. 

It mas a mistake to include this bird among those that breed in the  
Cashmere Valley (J. A. S. B., 1E72, p. 86). It breeds among the pines on 
the mountain sides, high up near the snows. 
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(With Plilte 11). 
I n  his elaborate paper ' On the Osteology of the Gallinaceous Birds and  

Tinamous' read before the Linnean Society on November 23th, 1863, 
Professor W. Kitchen Parker announced the  remarkable discovery, in 
Tinamus robustus, " of a whole row of super-orbital bones, the like of 
which must be sought for, not amongst birds, but in  a group of creatures a 
long way down in the scale," viz., in the Skinka and Blind-worms. Fur ther  
on in the same paper, the presence of a similar chain of supcrorbitals i n  
Psophia erepitans, " only in an enfeebled form," is mentioned Tlie same 
author, in a memoir ' On the Structure and Development of the Skull in t h e  
Ostrich Tribe' read before the Royal Society oil March 9th, 1865, records 
the  occurrence of a double row of these bones extending all along t h e  
superorbital margin from the lacrymal to  tlie post-frontal process in I l 'namw 
variepf w. 

I have now t o  announce the occurrence of a sirnilar chain of ossicles i n  
four out of tlie eight recognized species of Arboricola, a genus of Indian 
Partridges, viz., in  A. torpueola, afrogulark, rufogularis, and intermedia ; 
and I look forward with especial interest to tlie exsniination of skulls of 
t l ~ e  two of the remnining species which have been referred by some authom 
t o  the  subgenus Peloperdk, and which iuhabit the Tenanserim provinces 
and the Malay peninsula. 

Mr. Parker has pointed out  how in tlie Lapwing (Panellus) the fron- 
t a l  in the  young bird sends out square denticles of bony substance under 
and beyond the nasal gland, which coalesce n ~ i t h  one another, with t h e  
lachrymal in front, and k i t h  post-frontal process behind, so as to form 
beyond the gland a secondary frontal margirl, wliich acts as a smooth eave 
to the eyeball ; and that  tlie superorbital chain of bones in the  Tina~nou  
takes the place of t l ~ i s  secondary frontal margin and the denticles in  the Lap- 
wing, the same end being attained by different means. B u t  in the Arbori- 
colaa the arrangement is totally different: in them the margins of tlie com- 
bined frontals so far from being bevelled or scooped for the reception of t h e  
nasal gland are rather prominent and the internal edges of tlie ossicles 
composing the chain come into close relation of apposition with tliein. - 

I have examined a considerable number of species of Gallineceous birds, 
small and great, including, by the kindness of my friend Mnjor Godwin- 
Austen, aspecies of Bamnbicola, but have hitherto failed t o  detect so mucll 
as a single grain of bone in thc superorbital membrane of ally one of them. 
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The Arboricoh, I may add in conclusion, differ from all in not 
having the temporal fossa bridged by bone, the zygomitic process of the 
squamosal being quite rudimental. 

Explanalion o$ Plate IZ 

Fig. 1. Upper view of skull of drborimkr rufogdaru, nat. size. 
Fig. 2. Side view of the ssmo aku1l, nat. h. 
Fig. a. Upper view of skull of a young individual of the eame speciee, net. mze. 
Fiq. 4 Ride Piew of the same nat. &e. 
TI;. 6. T-i8pisr rim- of nl i~ l l l  of T i r r n ~ r r r j r  r d ~ c d r r r ,  mqniflr-l two di ttnb+tvr-. 

(.ift+.r P,~r!iqsr), 

,%. S,t1>rmrl,itnl rhnin of t~rriirlns ; I. I:icr\-md ; )I. n. pod.orl,itul prows' , a. o. In. 

~lnowitivd portinn of ~up~qmrLitnl me ml~ntntl. 





I N D E X .  
Names of new genera and species have an asterisk (a) prefixed. 

Abelmoachus crinitua, 110 
,, 5culneq 110 ,, Manihot, 110 
,, m&tuq110 

pseudo-abelmoechus, 1 10 
~ b m &  114 
Abromia Caataneoceps, 168 

,, chloronotun, 287 
tlaviventrie, 168 

~b l t i l on ,  101 
,, graveolana,104 
,, p o l ~ d r u m ,  104 ,, Indicnm, 104 

Acmcephalua brunnosoeme, 246 - 
,, dumetonun, 246 

dantorena, 246 
A Q D ~ ~  puncbta, 183 
A c r o m  46 

9, mtaCam, 45 
Wightianum, 46 

~ c d o d u r a  Egwtoni, 164 
Waldeni, 163 

~&dm, 89 
,, *tha, 91 

mlloss, 90 
agii$aliacns e-halua, 169. 
Ethopyga Cfouldh, 166 

ignicauda, 166 
&ma cam* 262 
Alaudala Raytal, 171 
Alauda m e r u b ,  263 

,, autdia, 262 
,, Dew, 262 
,, dulcivoq 263 
,, gulgula, 262 

Malabarica, 262 
&ionsea, 48 

9, lutes, 60 ,, ventricoaa, 60 
A h o m n e  puniceue, 17 1 
1ueodeia, 72 

,, Bengal& 73 ,, Ori5th;i 73 
,, longiracemoea, 73 ,, Roxburgh;i 73 

mollq 73 
Ah&ax c i n e d b a ,  244 

h n a r  htiroPhrig 244, 246 
temwlor, 244, 246 

Al& 101 
,, fleruosa, 102 
,, -10% . Coromandeliana, 102 
,, Sinensis, 102 

* a  ycmne bicrenatna, 148 
,, Bnrtii, 149 
,, crenatun, 148, 149, 160 
,, c.riq)atua, 148, 160 
,, wnicna, 146, 149 
,, diagonina, 149, 160 
,, idlatun, 146 
,, Ingrami, 147 ,, Inpami, var. 160 

lobulna, 147 : fDioryx) graphicw N. minor, 
14Q 



Anilloptem odorah, 96 
Anneclen, 89 

,, - 90 ,, monticola, 90 
apinoea, 66 

An& 101 
Anogeieeus acuminatue, 188 

phillyremfolia, 198 
Ano& 448 
,, muricata,64 - ,, reticulata, 64 

quamoaa, 64 
A&I Indicus, 176 
Anthus agilia, 262 

,, arboreus, 25% 
pratenaia, 248 

h t ? ~  ramiflora, 63 
Aquila albicans, 24% 

,, bifascinta, 239 
,, e t a ,  240 ,, nmvioidee, 241, 242 ,, orientah, 289 ,, pennata, 241, 242 
,, fulveacens, 24% 
,, mpaq 242 

Vindhiana, 241, 242 
BrajEhnechtAra Beiatica, !77 

intermedq 177 
Arbori~oh intermedia, 174, 264 

,, rufogularia, 174, 284 ,, atxogularia, 264 
torqueola, 264 

d b u t e o  cryptogenya, 242 
,, etrOphiatu8, 241 

*Axma& 26 
Areca, 193, 194 
,, CateCh, 194, 208 
,, coatata, 194,200 
,, dinticha, 201 

ilk, 194, 201 Lcha, 184, 201 
,, 1RZB. 200 ,, pumila, 200 

triandra, 194 200, 
196 

saccharifera, 196, 202 
&one, 66 

Meritarm, 66 
* ~ ~ m e E i s  Tibetsna, 180 
Artabotrye, 48 

,, Hum&, 66 
,, Burmanicne, 66 
,, craesifoliua, 66 
9, hamaw 65 ,, intermedim, 66 ,, odoratieaimub,66 
,, w i o w q  66 

suaveolens, 66 
Anpi&mya, 69 

,, uvifera, 60 
ubifaa, var. moll& 60 

Balanopterie minor, 118 

&bas hexagonolepin, 32 
,, h d c h u e ,  32 

tor, 32 
&lap, 64 

longifolia, 64 
Be:& 63 

,, Leschenaultii, 63 
Nepahukj  63 

BB& 82 
1, B Q W ~ ~ C ~ ,  85 ,, ammanioides, 85 

verticillata, 83 
Be&, 123 

,, Ammonilla, wr. mollia, 124. 
mollis, 124 

Bi&endykia trichodylia, 122 
Biopkytum, 138 ,, adiantoides, 189 

,, Candolleanum, 139 
,, Reinwardtii, 139 

aensitivum, 139 
~iechsffia Javaniog 41 
Bixa, 73 

orell'¶na, 74 & 48 
,, elliptic+ 49 

hexnndq 68 
~ o l b a q  102 

,, goasypium, 74 ,, heptaphylla, 118 ,, insigne, 112 
,, Malabaricum, 118 
9, ~ntandrum,113 

Bonrasua, 196 
flabollifonuk, 196, 2134 

~ G h y 6 t a m r n g  80 
1, cnlycinun, 81 

B&ca, 66 



hwica campcatrie, 67 
,, braeeicata, 67 
,, junco~1, 67 
rl  MPW 67 
1, olem% 67 

67 
~ r d k d o ~  123 

,, elata, 124 
,, lanceolata, 124 
1, Pl tah ,124 

Budytes calcaratus, 249, 230, 251 
,, c h d a ,  249, 250, 251 
,, citzeoloides, 250 
,, cineroocapih, 248, 249 
,, flavq 248, 249 
,, melrmocephala, 248, 249 
9 ,  wj% 249 

viridis, 248, 249 
~u&ner i a ,  114 

,, Admanensis,  122, 123 
9 ,  UPrs ,  122 ,, catalpifolia, 122 
,, crenulata, 123 
,, echinata, 123 ,, pilosb, 122 

Cadaba, 68 
%US P candieam, 186 

oaagus kiniosua, 207 
,, ochriger,207 ,, mphigsr, 206 

Wallichirefolius, 206 
chhd& 197 

,, ~ h m a n i c u s ,  198, 211 
, arboreacene, 198, 208 
9, 198, 209 ,, concmns,214 ,, exilis. 213 
,, f ~ c u l a t u s ,  198, 210 
9, gr~ndis, 208 

ilis, 198, 212 :: c b s ,  199, 213 
,, EEelferianus, 198, 212 
,, humilis, 216 
,, hypoleucue, 208 
,, latifolius, 198, 210 
,I  bngisOtUe, 209 ,, molanscanthus, 216 ,, Maatemianus, 214 
1, mroCarpW 209 ,, nitidus, 214 

" 
palustris, 210 

9, WOXUS, 198, 213 
9, ~ l a t ~ e ~ a t h u ~ ,  214 ,, polygamuq216 ,, tenuig 198, 212 
I,  198, 211, 216, 
r, 218 

207 
~ d t p h y ~ u m ,  86 

,I awnurn, 88 

Index. 

CdophyUum Bitanpr, 88 
,, inophy um, 88 
,r polyanthum, 88 
,, spoctabile, 80 

tetrapetalum, 88 
C+3aocian siameuse, 88 
Cnmellia, 89 

,, csudata, 94 
,, d?lpifora, 94 
,, Klssq 94 ,, Simplicifolis, 96 
9, the4 94 

theifera, 94 
G n g a ,  18 

odorata, 61 
cap& 68 

,, orbiculate, 70 
,, ahcane,  70 
,Y b k ~ e r ~  70 
,, d o s a ,  69 , cnuulifolia, 70 
1, W c h s ,  70 ,, &Vi~ana, 70 ,, flonbunda, 70 
9, glauc4 70 
1, grand4 70 ,, p n d i s ,  vm. a u r i q  70 ,, Haescltiana, 70 ,, horrida, 70 ,, mombranifolia, 70 ,, micrantha, 69 
I olig~ndra, 70 
3s OX h y h  70 P 9, PO 70 ,, Roxburghii, 181 
,, 8.p- 7! ,, Sikhmenms,181 
,, trifoliata, 71 
.,, trine-70 ,, Pvariabilis, 68 ,, veraicolor, 71 

1, 70 
Zeylanica, 70 

~ a p % n u l g u ~  Jotaka, 163 
, . monticolua, 16% 

-e, 66 
I, mt4 66 

VBP. B Y ~ V B ~ ~ C ~ )  66 
c&p-a in&++ 171 

sylvat~cn, 171 
c$phy~um macmpodum, 117 
caryota, 196 
,, Cummingii, 203 
,I QatU 203 ,, mitin, 204 
,, sobolifera, 196, 203 

urene, 203 
 dam^ leucopha, 176 

1, mtila, 176 
Gloeia corymbosa, 81 
Ceraetium cordifolium, 81 



Ceratophyllum 82 
9, demeraun, 83 
9, demmum, var. tubercula- 

tum, 83 
9, h-turn, 

verticillatum, 83 
cerio;his BlYthG, 172 

Caboti, 172 
Cerlhia Bipaleneie, 167 

* C ~ R B P X O N ,  144 
Chamt~ropg 196 

,, KhRs~ena, 196, 204 
Xdmtha, 204 

Chid& hottentoh, 167 
Chiromeleg 144 ,, caudatus, 144 

torquatus, 142, 144 
Cho&oogra odorata, 76 
Ctupnxmyx xanthorhynchog 166 
Ciconia leucocephala, 175 
CiLwuJlpeloe, 69 

~9 wnvolvuhcea, 61 
9, Caspa, 61 
19 ghhra, 81 
9, hemandrfolia, 61 
9,  hexapdra, 61 

pareus, 61 
&ti&la melanocephale, 166 ,, ruficollis, 166 

,, ruasica, 166 
schoenicola, 166 

e ~ i 6 h - a  amabilin, 23 
Cleidion Javanicum, 184 
Clernatia, 43 , a c e t a ,  44 ,, brscteata, 43 ,, Buchananiana, 44 

,, caqmia, 43 ,, flonbunda, 44 
,, ~uricms, 44 
,, P e s a , 4 4  ,, hedyeanfolia, 44 ,, inversa, 44 
,, x- 44 ,, dlacifolia, 44 
,, mbumbellata, 44 

mbpeltata, 44 
Clgme, 67 ,, Chelidonii, 68 

9,  pentaphylla, 68 
Viecosa, 68 dLjera, 89 
w t h e r a ,  90 

&dm, 69 
,, accuminaw 62 
,, wrdifoliuti, 60 
,, glauceecana, 62 
,, m-m,6l ,, Linnsanue, 61 
,, nudiflorue, 60 
1, macrocarp% 62 

coccuh villoeua, 61, 62 
Coccyntea Cornmandue, 166 

melanoleuoos, 166 
& m u m ,  78 

goeeppinm, 74 
coc~e, 'i 93 

nucifem, 193, 200 
diumbia, 123 

,, flonbunda, 124 
&ferguensie, 124 

Corhbmtum Chinense, 188 
3, dav f=hm,  187 ,, exteneum, 188 
,, Qriffithii, 188 
,, pyrifolium, 188 ,, ovalifolium, 188 
,, ~ l a t ~ p h ~ l l u m ,  188 
,, nu84ntnsulare, 188 

Conne c-cus, 22 

,, -ua, 22 
,, m-us, 22 ,, (Rhizoconus) Seychellennis, 2!Z 
,, spectrum, 22 

aubulatua, 22 
d h i o b i a  b b r i r ~ t a ,  29 
Corchorue, 123, 129 

9, mutangulq 130 ,, 10-angUlariq 130 
9 130 ,, fascicularis, 130 
,, &us, 180 

olitoriue, 130 ,, trilocdark, 130 
,, tridena, 130 

urticmfolius, 130  on& culminatue, 170, 263 
intermedim, 263 

~ o b d 4 l l a  rufula, 262 
Striolah, 26'2 

&&ha, 196 
,, elata,206 ,, Gebanga, 197, 206 
,, macropoda, 197, 206 
,, Tdhn,  206 

umbracalifera, 197, 265 
c~ t ' i l e  Sin& 171 
h t r e v a ,  68 

,, $ P P ~  71 
,, arvslg 71 

Roxburgbii, 71 
~rs'ioxylon, 83 

,, mbo- 86 ,, cuneetum, 86 
,, formomun, 84 
,, neriifolium, 86 
9, P O ~ F ~ ~ W  86 
,, polyanthnm, -. gedrlIlxq 

85 



Ckabxylon p d o L i m q  84 
Ccloulne poliscephalus, 166 
culicipeta cantator, 247 
Cyanope Bsiatica, 176 
Cyathwtemma, 48 

viridiflornm, 61 
~ p a t h o h p ,  48 

Martabsnicu@, 64 qcl4 69 
peltah 68 

~Eiwtemon eglandulosa, 100 
Cpopteraa marginah, 236 
CynonycteaiS amplexicaudata, 236 
Cypraes Beckii, 29 

Maadmi ,  24 
&us infunatus, 179 ,, eubfurcatue, 163 

DafUe wnb, 176 
Dmmonompe, 199 

,, f- diti, 208, 199 
91 ypoleucus, 199, 208 ,, h etrir, 208 ,, o~lo- 208 

platyepathus, 214 
D&* 102 

,, cra8ainscula, 106 
1, W o r a ,  106 

Delima, 46 
BarrnentOSa, 46 

*De&odium (Phyllodium) grande, 184 
,, v d t u m ,  148 

pulchellum, 184 
nice- c-rh~eum, 166 
Dillenin, 46 

9, an& 46 
,, a 9  46 ,, elongata, 46 
,, floribnnda, 46 
,, Indica, 46 
,, ornata, 46 
,, p e n 3  46 ,, P 0- 46 ,, pilosa, 46 
1, PU~&- 46 ,, mbrella, 46 

epeciosci, 40 
D~&I,  142 

(hstonii, 142 
Di&xm,rpus, 96 

,, alatus, 98, 99 ,, ~nguatifolius, 99 
,, lmvig 97 
,, cocitatae, 41, 98 
9 9  gonopterus, 98, 99 ,, grandiflorus, 97 

GFiffithii, 98 :: Hamltii, 98 
9, d u q  98 
1, hvis, 97. ,, obtu8ifohng 41, 98 

Dipkmmrpne piloeua, 98 
,, w k , 9 9  ,, tnborcnlatne, 97, 211 
,, tnrbinatue, 97, 98 

v d t u s , 9 9  
Dolich; bracteatus, 186 

1, Oangoticus, 186 
tomentom, 186 

D& 80 
cordata, 81 

Dr&oeca brevicanda, 167 
Dumetiwla brunneipectus, 246 

$9 af.finig 246 

Echinocarpue, 123 
,, mu=, 130 ,, Siigun, 130 
,, Sterculiaceua, 131 

Elatine ammannioides, 83 
Elmwarpus, 123, 131, 182 

,, arktatus, 132 
,, acronodia, 183 
,, bm&&~~!,132 
,, cuneahq 134 
9, C P q u S , 1 3 3  ,, floribunduq 133 
,, Qanitnl8, 133 
9, gkbreecen~, 183 ,, gmndi8orua, 132 ,, grandifoliun, 132 
,, Cffithii, 132 ,, Helferi, 133 
,, hypphilus,133,183 
,, integq 132 
,, JackiRnq 183 
,, lacunmus, 133, 134 
,, lancecefoliq 133 
, lanceolatus, 132 
,, leptoatachya, 134 
,, littoralis, 132, 182 
,, longifoliq 133 ,, lucidua, 134 
,, oblongua, 134 
,, Palembanicue, 183 
,, ped.mcdatua, 183 ', peholatua, 132 
,, photinimfolius, 133 
,, prunifolius, 133 
,, punctatus, 183 
,, robustug 133, 134 



Elreocarpua mgoana, 132 
,, serratun, 133 ,, simplex, 132, 182 
,, stipularis, 184 
,, tuberculatus, 132 
,, Varunua, 133 
,, WalIichij 133 

Ellipeia ferruginea, 44 
Elodoa prunfiora, 84 
Emberim fucata, 171 

pusilla, 179 
~ni'durus Chinenah, 168 

,, guttatus, 179 ,, immaculatus, 168 
,, Leschcnaultii, 168 
,, maculatua, 179 
,, nigrhnq 179 

Ephirrltos lempigi. 176 
Epirhieanthea cy lindrica, 79 
Eriodmdron, 102 

,, aniinctuosum, 113 
pentandrum, 113 

= o f  na, 114 
,, Gndollei, 121 

Eriorhaphe punicea, 121 
Erythrinn lithosperma. 4 1 
Erythrochiton Wallichianum, 90 
ErythmgW acornnun, 168 

9, albicilla, 246 
$9 hyperythm, 246 
9,  leucura, 246 
9, maculata, 168 
9,  F a ,  246 

sordida, 168 
&vlon, 136,136 

99 B u d c u m ,  136 
91 cuneatum, 136 
99 Indicum, 136 
$ 9  Kunthianum, 136 
9, monogpum, 186 

Eulimg 26 ,, (Arcnella) mkXca, 26 
,, tortuosa, 26 

Enmyiaa melanopa, 177 
Euryn, 89 

,, Chin& 91 
,, acnminata, 91 ,, Japonica, g l  ,, lucida, 91 
,, obovata, 91 
,, Roxburghii, 91 
9 -ta,Ql 
,, eymploci=% 91 
9, *q 91 ,, Wallichiaq 98 

Wightiana, 91 
 gale, 64 

7, f ~ q  66 
Euryntomue onentalk, 164 

Fibmwea tinctorin, 69 
Fimbrietylie diphylla, 201 

polymorpha, 201 
colorata, var. f d g a q  117 

f i iet igma scandeng 47 
Flacourtis, 74 

9, ab~hrads ,  76 ,, inmb, 76 ,, m o l k  76 ,, rotundifolia, 76 
,, eapida, 76 
~9 ,, var. glabemma, 76 
91 ,, var. genuinu, 76 
19 ,,, var. pubcrula, 76 
,, =pLaria, 75 
,, Sumatrans, 76 

Flemingia nanq 186 
serican~, 186 

F& debts ,  176 

Osortnem racemosa, 136 
Ouuitrus aphrericq 133 
Glarcinia, 86 

,, anomnls, 87 ,, Choisylma, 88 
9, corn, 87 
,, mmea,86 ,, dulck, 88 
,, elliptic+ 87 
,, heterandra, 87 
,, kydie, 87 ,, lanceaafolia, 87 
,, lobuloaa, 87 
,, loniceroidea, 87 
9, mwmJJ?% 86 
,, 87 ,, pictoria, 88 
,, Roxburghii, 87 
,, epecioss, 86 
,, auccifolia, 87 

xanthochymua, 88 & a l b o e u p e r c ~  161 
,, wrulatua, 160 
,, Bularie, 161 
9, Balbanue, 161 ,, merulinua,162 

Ciocinulus grantia, 166 
,, obtusifolia, 136 

Ocranium, 138 
Glaucidium B&i, 162 
Goniothalamue, 49 

9, cardiopetslua, 56 
19 O d t h i i ,  66 

eesquipeddis, 56 
~ordd'nia, 89 

,, florihunda, 93 
,, integrifolitr, 99 
,, obluta, 94 
, WuUichii,93 

Gosaypium, 102 
,, Bubudcnec, 112 





Hibkua proatrstue, 110 
9, pungcns, 11 1 
,, rndiatus, 109 

var. Lindloyi, 110 :: rigi& 108 
, lu!3a 8111em 109 
,, E a w a ,  110 
, sagittifoliua, 110 
,, scandene, 111 
,, solandra, 108 
" setosus, 111 
,, Storckii, 109 
,, strictus, 110 
,, Surrabie, 109 
" S ~ T i a c ~ 1 0 9  
,, tetraloculnrie, 112 
,, tiliacous, 111 
D, var. tortuosns, 111 
, tricGpis, 111 
,, trunu~tue, 108 
,, tul,ulosus, 109 
,, vcnwtue, 109 

var. Brandkii, 109 
lit;iblius, 10s 

,, vulpinu, 111 
H i o w  outolmoq 152 

,, mclanoloucoq 162 
Hiemcoccyx vvnriue, 155 
Hippoluis Rnma, 247 
Hiptage, 135 

,, arboren, 136 
Bonghalcnaig 136 

,, c~ndicaq 136 
,, Muhblota, 136 
,, obtusifolig 138 

Hima Indica, 137 
,, nutnnq 137 
,, rotundifolia, 187 

tomontom, 137 
&do Cahirica, 152 

,, Daurica, 2.B 
,, erythropygin, 2.18 
,, guttnrrrks, 162 
,, ruatica, 162 

Tytleri, 152 
~ o h u m  ftctidum, 76 
Hommiue bicornis, 154 
Hopea, 95 

,, eglandulosa, 100 
,, Gyineq 943 
,, granmont, 96 ,, ptissima, 100 

Grif6thii, 101 
, oblongifolin, 100 
" odorata, 100 
,, ecaphuls, 100 

v* 100 
~ o k t a a  pallidipes, 247 
Horornia aesimiliq 246 
Humea elute, 124 
Byalwbmma Roxburghiuna, 68 

Illicium, 47 
Wus, 4tr 

b~tiena, 139 
,, Balsrrmina, 141 
I, ,, var. coccinoa, 141 

var. vulgub, 141 :: c a p ~ p e e ,  141 
,, Chinensis, 14Q 
,, circmoidos, 140 
,, fasciculats, 150 
,, hetcrophylla, 140 
,, Malayensis, 191 
,, n a w  141 ,, Par* 141 
,, reticulata, 14!0 
,, caw 14.0 
,, Tuvoyanrl, 141 
,, tomcntose, 140 

Viohflora, 14l 
hdiiofera deb* 184 

vil3wa, 184 
10ni&m, 72 

~ t i c o c m m ,  78 
Is& udanicepn, 169 

=veg ,  86 
norvoq 89 

Kzvoula Hardwickii, 836 
picta, 236 

Klei;hovh hospita, 128 
Korthalsia, 191 

,, ~ n g n e t s , m  
,, flsgcwm 
9, WOW 191, 207 
,, rigi$Wn 

K,&' 102 
mphtgera, 191, 

,, dycina, 1% ,, htarnq 1% 

Labeo dyocheilus, 32 
Laniue collurioidee, 157 

,, hypoleucoa, 167 
,, bphronotua, 157 

L~fljngia Indica, 81 
L e i o w  nrgcntanriq 169 



Leiothrix luteua, 169 
Lepidium, 66 

sstivum, 67 
h p L  Haeselti, 166 
bptoconchue R o b U d i ,  29 
hptonychia, 114 

,, &bra, 122 ,, hctcmlitrr, 122 
,, moacumides, 128 

Leepedeza pinetorum, 184 
Lebritonia procumbeq 106 
Licda ,  196, 204 

,, longipes, 196, 24M 
,, pdudoss, 196, 204 

pcltata, 196, - 
Lb&%+ 69 

,, A m h e d a m ,  62 
,, cuspidata, 62 
,, . trim-62 

voluitinn, 62 
&t~e liiunwii, 152 
Limo* caneellnta, 28 

,. comprossa, 28 
Japonica, 28 

~ i n ' k ,  134 
st 134 

trigynum, 134 
LiIiio~lendmm g m n ~ ~ o r u m ,  47 

liliifiora, 47 
~ i v i s t o k ,  196 

,, Jenkinsirna, 205 
qeciosa, 196 

*h&ern leiantha, 188 
longiflorn, 188 

Lo&ophanes Humci, 2-18 
Ocmodiue, 2 .  

~udia'>oetida, 76 
,, npinoaq 74 

Macronyctfjria gigaa, 234 
Magnolia, 47 

JJ insi& 47 
,, ephenocarpa, 47 

. ?&ahonin h'opalemie, 63 
Ittalncockue (Lnyardia) r o b i g i n a  164 

9 9  submfus, 165 
brricoi&, 164 

mihigia, 13s 
,, coccifcm, 136 
,, coccigcn, 136 

hetemthora, 130 
Majva, 101 

,, Neilghcrronsia, 102 
vorticillnta, 102 

Bl2v~stmm, 101 
,, mderele, 102 
,, tricuspidntum, 102 

Mnreca Penelope, 176 
*?dargineh olvarins) doformb, 23 T ,, oativa, 23 

,, gc-a, 23 

*Mnrginolla (Volvarina) inconspicue, 28 
,, neglwta, 23 ,, (Qlabella) pictunrta, 23 
, -%28 

Mnrsyopctalurn ceratosnnthos, 201 
M o h e i h  Madompatam, 168 
hlanglietia, 47 

insignis, 47 
Me&e- lpa, 236 
Melhania, 114 

Hamiltonhi+ 121 
* M A  Binnanicg 183 
Mulochia, 114 

,, corchonfolia, 181 
volutina, 121 

Brcikorurn, 49 
P, Bancanum, 181 
D biwlor, 67 
D a~irsthii, 67 
n lntifolium, 181 
a s  mncronthum, 68 
9s manubriatum, 181 
~9 monoap~~rmum, 67 
SB parviflor~m, 181 
9 9  mbigin?aum, 67 

vorrucoeum, 57 
~1ei;~hna melanictens, 171 
Menispermum cocculus, 62 

n conlifolium, 60 
$8 hehroclitum, 62 
>s hirsutum, 31 ,, myoeotoidog 61 ,, polycarpum, 68 
ss tomentosum, 60 
19 trinndrum, 64 
SJ villosum, 61 
8 ,  verrucosuuq 60 

rIIccru;l, 85 

,J =lerocarpa, 68 
velutinn, 58 

M d k s  &Enis, 242, 243 
,, Cfovinda, 248 

melanotis, 162 2.t3 
,, major, 249 

paluatrie, 242, 243 
d i n  ignotincta, 169 
Miba assirnilis, 29 
,, (Nebularia) wimilie, e9 

cpefigerus 29 * @ ) C e m q 2 4  



266 In dex. 

Mitra ('Ihuricula) Ghrrrettii, 29 
@La, 24 

Sheyhora ,  49 
,, aperta,67 

Maingay4 57 
roticulnta, 67 

,, tomenbaa, 57 
,, vandmflora, 57, 181 

Monocera ferruginea, 183 ,, grandiflora, 132 
,t rug% 132 

Monocem lnnceolnturn, 132 
,, obtusum, 132 
,, petiokrta, 132 
,, trichnnthera, 122 

Bfonoon 8umntrnnum, 53 
Mops Indicus, 143 
Morindopsis capillaris, 189 
Yoringa pterygosperma, 72 
Motacilla alba, 252 

,, Cashmcriemis, 250 
,, Dukhunensis, 251 
,, flavescena, 248 ., Hodgsoni, 250, 251 
, , Luzonicnaia, 251 
, personata, 250, 261 

Mucuna anguina, 186 
,, bipliata, 186 ,, mollisimrr, 187 
,, monosperma, 186 

Mulleripicua puberulentus, 155 
,, Yalabnrica, 171 

Munia nisoria, 170 
,, subundulata, 170 
,, undulata, 170 

Murina cyclotk, 236 
hsrpia, 236 

Bl-icapa cinereoalba, 244, 245 
Muecicapula superciliarie, 167 

mstigma, 1M 
I fycdha australie, 176 
bfyriophyllum, 82 

9,  Indicnm, 83 
9 ,  tetrandrum, 85 
11 tuberculatum, 88 

Nasturtium Indicnm, par. glnbrmn, 56 
,, M a d w = = + e m ,  66 ,, montannm, 66 

Nelumbium speciosum, 66 
Nelumbo, f54 

nucifera, 65 
~edAricola Indica, 168 
Neornis mimilie, 167 

flnvolivacea, 246 
~ i e h h r i a ,  67 

P vluiabilig 68 
Nig;lia, 43 

,, Indica, 116 
eativa, 46 

~ i l z v a  grandis, 177 
,, s ~ d a r a ,  177 

Nipa, 193 
,, fruticans, 193, 199 

Nycticejua ornatus, 236 
,, Temminckii, 238 

Tickelli, 236 
Nyc&omq 142 

, Bgyptincus, 143 
,, Bengdensia, 143 
,, htonii ,  142 
,, insignia, 142 
,, Johorenaia, 143. 144 
,, plicntua, 142,148 
,, tenuiq 143 ' . bgatus, 143 

Nyctiornia Athurtoni, 153 
Nymphma, 64 

,, esculentn, 64 
,, lotua, 64 
I, ,, var. cordifolia, 64 

Far. pubescens, f3-4 :: p : h n s ,  64 
,, rub- 64 
11 stebta,  64 
3, ,, var. cyan% 64 
8, ,, var. parviflora, 64 
I ,, var. vorsicolor, 64 

Ochrocerpq 85 
Siamenaia, 88 

0ri01; tenuirostris, 166 
Omyhea, 49 

,, acuminnta, 58 
,, Brandkii, 58 
,, hcxmldra, 58 

polyawpa, 57 
p do to mu odela. 166 

,, flavoviridia, 166 
Obcompsa jocoxa, 179 
Ouden~ilnsirr hirauta, 119 

,, intcgerrimg 110 
k i d q  119 

0 d i ~ 1 3 8  
,, corniculnta, 139 
,, pusilly 139 
,, Eensiliva, 139 
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Pnchyglwaa melanoxantha, 156 
Yachygone, 59 

" dssypupa,63 
#, odollfrra, 63 
,, ova% 63 

Papaver, 66 
,, somniferum, 56 

Parabmna, 69 
+hC 69 

*~a&oxonus Austenq 169 
flaviroetriS, 169 

p&orea, 96 
, 99 

Paritium tiliaccum, 111 
Parus monticolua, 170 

oemodius, 248 
~&-vatia, 63 

,, Brunoniann, 63 
Passer cinnomomeua, 171 
,, montnnue, 171 

Pavonia, 101 
glechomifolia, 106 

,, odorata, 106 
rosoa, 106 

,, zeylanicn, 106 
*Pectunculus planatma, 29 

v ihua ,  29 
p e l t i z y x  argentea, 68 
I'entaca, 123 

,, Burmania, 124 
Pentacine Siamemk, 100 
Pentacme, 95 
PentApote& 114 
Pentaptera pyrifoh, 188 
Pericampylua incanue, 61  
Pernia cristata, 243 
l'hnrnaceum deprasum, 81  
Phaseolua dolichoidee, 185 

rr f w w  186 
,, g r a n w  186 

lueene, 185 
pb:nthua, 49 

dioicug 58 
Phdhix, 194 

,, mulie, 1% 202 
, dactylifora, 202 
,, paludoaa, 194, 202 
,, Siamensia, 202 

aylvestria, 184, 202 
Phiilorhina nrmigera, 23% 236 

,, bmhyota, 237 
,, Co~nme~aonii, 234 
,. m e m e ,  256 
, fulva, 285 
,I h a t s ,  236 

*Phyllorhina leptophvlln, 834 
apeoria, 296 

~ h y ~ l 6 m i a  Cochinchinensb, 180 
chlorocephalue, 180 

phyi io~opua *dip, 8% 
,, #ylVicdbk, 247 
" bomalie, 247 z;%7" 
9s 

Picue cathpharius, 154 
Pimmga, 194 

,, cmtata, 200 ,, Kuhlii, 200 
yatukr, 201 

~ i &  maculatus, 252 
Pipiat~%llua aftink, 236 

,, Ansbnianue, 236 
Pitta cpanea, 169 
,, cucullata, 168 

Pittosporum forrugineum, 76 
Plagioptemn, 135 

,, auaveolens, 138 
Planosticue fuscntug 169 
Plwtocomia, 199 

,, el0ngatrr, 208 
macrostachyq 199,207 

PnoeGga longicaudata, 160, 178 
Podicepa Philippensis, 176 
P o f i i a  Chclidonii, 68 

irwmdra, 68 
~ol&thia, 48 

,, h b a ~ c a ,  63 
,, bifruia, 63 
,, cerasoidm, 63 
,, coehta, 63 

dubia, 63 
n ,, var. Falcaneri, 63 

ghbr iwula ,  63 :: ~e)&nsg 63 
,, lateriflora, 62 
,, mnclophylla, 63 
,, nitid463 

simiarum, 52 
,, auborosq 63 
,, Sumatram, 53 

Polycllrpcea, 80 
,, c o ~ b o s a ,  81 
, mart+ata, 81  

Polycarpon, 80 
Lccllingiao, 81 

~ o l y g h ,  76 
,, d a t a ,  78 
,, mcnuie. 77 
,, cardiocarpa, 78 ,, Chinemis, 77 
,, crotrrlnrioidoa, 78 
,, enoptera, 78 
,, h t r r ,  78 

glnuceecena. 78 
lomerata, 77 :: %are nrdum, 78 



polpgala leptalos, 78 ,, telephioidea, 77 
triphylls, var. ghceeoenn, 78 

po&torhinuB loucogrrster, 160 
,, McClellandi, 177 

dwllia, 160 pope- Helfexi, M 
Portulaca, 81 

,, oloracea, 81 
,, qnadrifida, 88 

Polaana bicolor, 174 

Rallus striatua, 175 
Rsnunculue, 43 

, diffusus,% ,, Indicus, 46 
,, d-tua,* ,, mbpinnatus, % 

vestitus, 46 
66 
eativns, 67 

Ro&loidee chloronotus, 247 
var. 168 :: em& 167 

,, fulvoventor, 167 
,, mnculipnnis, 2-47? z4a 

Regdoidea proregdue, %i7 
,, trochibidea, 247 

viridipennie, 247 
~eidieia valutine, 181 
Roinwardtia, 134 

,, Indica, 184 
triwna, 184 

~hindio~hua affinie, 236 
11 - 256 
,, h t u s ,  234, 
11 l u c W  2% 
1, y-onais,= 

Rhopalopetalnm d o r u m ,  65 
Rhynchosia tomentose, 186 

*Iiiesoina evanida, 25 
* ll minuta, 36 

1, niv@% 26 
ll obeliacq 25 

percreseg 26 

,, obtwifolia, 7l 
pa?.viflora, 71 

R U ~  covhfolia, 188 
8 - 6 , 1 8 8  

H;kcilla aurora+ 166 
Rj-paria, 74 

$3 d 76 

8wxopetalum eclerocarpum, 68 
6ngguqnrs Rumphii, 203 
S a h a h  Malabarica, 113 
Womonia, 76 

1, '-"@at% 79 
11 aphy% 79. ,, Cuntomc~lrm, 78 
,, oylindrica,79 ,, longiciliata, 78 
,, obovata, 79 
,, oblongifolia, 79 

parasitica, 79 
~a$naria perfoliata, 81 

11 mcariR, 81 
fir~nglossa qiloptera, 170 
hurauja, 89 

,, -4 92 
9 1  ceroa, 92 
,, macrotricha, 92 
1, Pundun4 92 . 

Roxbuqhii, 92 
&&ium \Vallicw 117 
&hima, 89 

1, h ~ 9 4  ,, cntnatn, 94 
,, monticola, 93, 181 
,, Nomnhre, 93 
,, oblata, 94 

Wallichii, 93 
*9~ 'hodc l i a  chnrtnccy 183 
Schoutenin, 123 
scolopax rusticoln, 253 
Scoloyia, 7.1 



Scolopia Roxburghii, 74 
*SCutun ? abnormie, 28 
Seaforthis K- 
8 e c u r i h  77 ,, inappendicnlah, 79 ,, Iwniculata, 79 

9, Tavoyana, 79 ,, ecnndeng 79 
Bemeiooardium Inumna,  78 
SemipldtuB ~ c C f c h d i ,  31 
sethia hiica, 136 
Mhia ? kunthiana, 1% 
ahoren, 95 
,, floniunda, 100 
" relFf poOl00 , 
,, leprowla, 100 
$ 9  obtU88,99 ,, Penangiana, 96 
9, + m t % ? O o  ,, ~~amenela, 100 

Btellata, 99 
8 i k  gracilis, 1641 179 
,, pdchella, 164 

*Sicy&um faeciatum, 31 
Bids, 101 

I, m u 4  108 ,, alnifoh, 108 ,, Aeiatica, l M  ,, cordifolia, 108 
,, v i n i f o l i q  108, 
t ,  Chmmia, 103 ,, corylifolia, 108 
,, der%ymb 108 ,, glutinoelb, lo4 
,, pravKJ~m, 104 ,, huxnilk, 104 
,, Indiq lo4 
9, mif=OphPllr5 108 ,, hceolata, 108 ,, Mymue* lo4 ,, Phillippica, 103 
,I polyan% lo4 ,, populifoliq 104 
1, rot* 10s ,, rhombifolh, 108 
PY ,, var. acnta, 108 
11 ,, vnr. alnifolia, 103 
91 ,, var. canmiensis, 102 
99 ,, par. Iinneann, 103 

var. retusa, 109 :: rhox&oidea, 10s 
8inflpia cuneifoliq 67 

,, dichotoma, 67 
,, divaricata, 66 
,, jmc* 67 
9, 67 
,, P- 66 
r, 67 

mgoea, 67 
6 ipL erythnrca, 168 

-- 
rotunda, 61 a*'& 114 

,, alata, 117 ,, aqptifolia, 116 
,I ,, wr. angu8tifolia, ll6 
8s  var. mollis, 116 
, ~ p a n u l n t a ,  117 ,, oocCin0a,116 , colorata, 117 

var. fulgonq 117 
A o l i a ,  117 ,, fcotida, 116 
fdgcns,117 

,, ~uttata, 117 ,, Heynii, 117 ,, longifoh, 116 ,, linguifolia, 117 
, m o w  116 ,, ornata, 116 
1, P ~ C ~ S ,  117 ,, parviflora, 116 
,, ornata,116 ,, mbiginosg 116 

9, ~ p h i e ; e ~  117 ,, striatiflora, 116 
9, ure- 116 ,, vcraicolor, 116 

villoeg 116 
8uy:ntrogulwis, 167 

I, *- 16 
Bynaptea P-andlflora, 98 

odorata, 96 
~ ~ 1 ~ -  modestus, 169 

Talinum, 81 
,, cll~leifolium, 88 

Tammix dioica 88 



Ternatrnemia Penangiana, 90 
wnata, 92 

T e d e r a  sarmentosa, 46 
9,  45 

Thaliictrum bracteatum, 43 
Thee &hey 94 
,, Chincmie, 94 
,, Cochinchinensis, 94 
,, viridis, 94 

Theapesia, 102 
I, lampas, 112 ,, macmphylla, 112 

po~ulnen, 111 
&ra, 59 

,, acuminata, 62 
mccmosa. 62 

Ti&nus mburrtus, 264 
, varirgatua, 264 

Tinospora, 59 
,, cordifolia, 60 ,, criqm, 60 ,, Malnl~aricq 60 
, nudiflom, 60 

tomentosa, 60 
d u n c u l u s  cenchris, 239 

Pckincnsiq 239 
~ o d u s  &pati l ia, 174 
Treron Nipulemk, 171 
Tribulm, 138 

,, cistoidea, 138 ,, lani@nortus, 138 
tarwtr ie,  138 

~rii;ura luteoventrie, ~8 
Trichnstoma Abbotti, 162 
Tridesmie fonnosq 89 

pruniflora, 84 
~ r i ~ p t e r i ~  I nd i cq  137 
Tr i ton labiome, 29 
,, gemmatue, 29 
,, gibbosus, 29 

(Gutturnium) orientah, 29 
dumfet ta ,  123 

I1 angulnt.4 128 
,, annua, 129 ,, Bartramia, 128 
1, 9 128, 129 
,, oblongs, 129 

octandra, 129 
p i l q  129 

car. oblonga, 129 
rh:m;mhoidoa, 128 

,, mtundifolia, 129 
,, semitriloba, 129 
,, tomentam, 129 

'l'rivalvaria macrophylla, 53 
Trochaloptemn Aurrteni, 180 

Y cineraceurn, 162 
~1 lineutum, 19 
o mtafer, 163 

virgahm, 162 
TNIC~& Wonilea) callifera, e7, 28 

Unona, 48 
,, cmlophloca, 58 
,, dasym=hala, 52 
s, I I var. Bham~i, 63 
n )I var. Wallichii, 52 

de@mos,51 
,, d imlor ,  51  
,, Uundii, 51 
, latifolia, 52 
,, longiflorn 62, 56 
,, macnuithy 56 
,, stonopctah, 6% 

Umna, 101 
,, lobata, 105 ,, ,, var. Itmoss, 106 

vnr. ainuata, 106 r, d:mq% 105 
reticuluta, 105 

,, ribcsiu, 105 
,, rigidp? 105 
,, ecrubnurrcula, 106 
,, ainuata, 105 
, apcioulr, 105 
,, Swnrt&, 105 
,, vimineq 105 

Urociasa mngniroatrin, 170 
Urostigma ? cuneatum, 135 
Uvaria, 48  

,, axillarie, 61 
,, bractenta, 50 
,, cerasoidea, 53 
,, dioica, 58 
,, dulcis, 50 
,, ferruginetr, 49 
,, fornicata, 66 
,, grrm&fl0% 60 
,, hirsuta, 60 
,, lute% 50 ,, macrophylla, 50 
9, 50 



I*. 

Uvaria odorata, 61 
,, odonrtieeima, 6s 
I Pnrpnreg,W 
,, piloss, 60 
,I P W C ~ ~ Y X , ~  ,, reticdata, 97 
9, w b e ~  53 
" +=-M) 
,, tnCh0-b 60 
,, m-trr, 55 ,, ventri- 60 
,, *0as,68 

Vareca hfJtmdita, 73 
Vateria lancexefolia, 101 
Vatica, 95 

,, W e a ,  96 
diflora, 96 :; Emfol i th  101 

I, mph* 100 
tzigym, 101 

V& p ~ h o t i s ,  166 
Veqedlo  fomoene, 238 

,, montivagna, 237 
plicatee, 143 

~&annectans,238 
,, (Pipiatrellus) Auatenisnos, 236 

imbricatae, 235 
ve&m pacn o& 236 

( ~ ~ $ n y c h i a )  pachypus, 236 
*vig.d;r brachycarpf~, 186 

Qengeticus, 185 
~ i A l a .  72 
,, diffuea, 72 
,, Patxinii, 72 
,, primulifolia, 78 
I mrpena, 72 

Viola wffmticoeq 73 
,, Walkerii, 72 

Vknia, 114 
,, Indica, 121 
,, umbellata, 121 

Wallichia, 195 ,, caryotoidea, 195, 209 
,, dendom, 195, 209 
,, didiccaa, 196, 209 

oblongifolia, 2QS 
walt~erh, 114 

,, Americana, 121 
Indica, 121 

wrigha caryotoidea, 209 





ADDITION8 AND ERRATA. 

Page 46, 17 linea from top of page, aflm words "D. ehagata, Miq.," add wo& 
Fl. Ind. Bat. I 12. 12 ;" and 21 linen from above, for " t. 9293," rcad 'It. 92-93." 

Page 57, 8 linea from top of page, afla. worde " dopea 06" add word the ;" and 
of& llPegu" add LIYomah." 

Page 61,4 linea from top of page, tramfm the pamage " 2. C. T ~ N A C A N U C I ,  (&mi#- 
pennum Airnrtum L. ep. pL 1469 Roxb. Fl. Ind. III. 814 ; dfmirpmnum myowto&, L. 
1. c. ; MUE villoau, DC. 8yeA I. 626 ; Hf. and Th. Ind. Fl. I. 101). 

HAB. Frequent in hedgea, ahrubberiea, etc., around villagee dl over Pegu and 
Pmme ; also Am. Fl. Jan. Febr. 

3. C. wcwa,  Colebr. in Linn. Tram. XVII. 67 ; Eleheff. Obe. Phfi III. 76, t. 
10. (Pcricampylw incaruu, M i a  in Tayl. Ann. ser. 2. VII. 40 and Contr. Bot. m. 
118 ; Hf. and Th. h d .  Fl. I. 102 ; dfeniapnmum vihmm Roxb. Ind. III. 812). 

HAB. Frequent in sawnnahs, mixed and other deoiduoun foreats dl over Bum& 
from Chithgong, Ava, Pega, and Martaban down to TeQeaeerim, up to 3000 R. eleva. 
tion. Fl. March," to the bottom of the following page. 

Page 63, 3 linea from the bottom of the page, for 'I edition," read i m e  ;" and 
6 linw from the bottom, afllsr I L t .  940," add Jenk. Pl. Ind. 20. t. 19." 

Page 67, 18 lines from top of the page, fm " Roxb.," read Rchb." 
Page 7 4  17 line# from top of page, maw the mark8 X X and sldditutc *. 
Page 76, 6 linea from bottom of page, aftm word "Beeda," add word tL d y . "  
Page 85, 6 linea from top of peg@, aftsr " 257,'' add " (C. hi-, Turce. in Bull. 

Yox. 1863. 680)." 
Page 103, 16 linea from top of page, for 'I 8. gkdin080," reud " 8. dfynurenaCMIa." 
Page 10% 4 linm from top of page, redtore " 8. dfywrsncir, W .  A.," and redm 

8. ovnmoelr, Roxb. (non Cav.)" to a F o n F  ; and 11 lines from top of page, for 
fi ~ u R u ) ~ , "  rcud " b u m o x . "  

Page 105, 3 linea from top of page, for t t  Capdea," r e d  "Carpels." 
Page 121, 8 from bottom of page, afim "874," add " W. Lmgiramea, h. 

in Bull. Mow. 1863, 671." 
Page 126, 4 linw from top of page, for " *," " X ;" and 20 linea &om the 

top, for I f .  adr ia%," reul " I f .  acwninata." 
page 126, 16 linea from top of page, sldrtit& " U. A~JMXNATA, Tuns. in Ann. 

M u ,  IV. 91. t. 48," and rcdw "(3. BCABRR)A( Wall" to a q-nonym; and 6 lina 
hm the bottom, for " IV," reud " 1111." 

page 187, 17 linea from top of page, aflm " 112," a& I' poll." 
Page 206, 10 Line8 from top of page, add the w0* " Mr. Homfrsy of Port Blair 

has h c e  informed me that this pelm makoe a trunk 8-12 ft. high, and that the leaves 

, t h m  amaller. It is found also in the vicinity of Port Mouat." 
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