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The reoent excessive heat in Bengal and i t8  probable cause.-By 0. LITTLE. 
[Read l e t  Jdy, 1908.1 

It is, I presume, quite nnneoessary to inform the membera of this 
Society that during the past sewon unusual temperature conditionR 
prevailed in Bengal. There may, however, be some who are not aware 
that, while Bengrtl mas not the only part of Northern India in which 
exceptional temperatmure was experienced, it had a praotical monopoly 
of the high temperatnres. The period of excessive heat which began 
in Bengal about the middle of April and ended on the 24th of May 
without precedent as regards length, and just failed to snrpsse previous 
records ae regards intensity. Taking the case of Ualcntta and keeping 
in mind that on several occasions during the past ten yeam the reoord 
of previous maximum temperatnres has been broken, a oomparison of 
the highest temperatnres will ehow how the present year surpasses 
other yeare since the begi~~ning of systematio meteorologid observa- 
tion. 

The following Table gives all maximum temperatures above 103" 
with btee  of occurreurn, a t  Alipore since 1893, 

J. 11. 1 
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TABLE I. 

I 1 -1896 1896 1897 1888 

- -. 

190a 1901 1899 1908 lsOO 

b. 

1 a . 4  

1m.g 

106.4 

108.4 

108.4 

103.9 

1044 

1048 

Max.  

108'4 

Date 

April 
28th 

A ril 
2fth 

April 
80th 

M*Y 
3rd 

May 
6th 

Afay 
7th 

8th 

Yny 
9th 

Max. Date 

April 
3rd 

Max. Max. Date Data 
- - - -  

Dab 

103'7 

104.2 I 104'4 

April 
17th 

10th 

April 
10th 

April 
17th 

108.1 

106.7 

June 
12th / 
June 
18th 

April 
1 0 4 ' 9  
I 

26th 

April 
1 106'9 , 28th 

1 April 
106'4 i 29th 

107'4 

106 4 

105'4 

106'4 

103'4 

106'4 

- 
April 
30th 

Mny 
3rd 

May 
2211d 

May 
83rd 

May 
24th 

26th 
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It will be seen that the average number of days on whioh tempera- 
ture exceeded 103" in the preceding ten yea13 is less than 3 : and that in 
1899 when the previous largest number of hot days oocarred them were 
eight snch days. In the past season there h ~ v e  been eleven, on seven of 
whioh the highest in 1899 was equalled or exoeeded. On only one oms- 

\ 

sion, via., on 12th June, 1901, was the highest temperature of this year 
exceeded, but I find that there is some doubt as to the a a c u ~  of the 
reading 108O.2 on that occaeion, and that the temperature rewrded in 
the Indian Daily Weather Report is 107"-4. 

I t  may, I think, be reasonably assumed that high temperatnre, eo , 

nnwnal and prolonged, must have been due to well-defined cansee, and 
the object of this short paper is to show a t  least one respeot in which 
the atmospheric conditions have d ihred  materially from those of pset 
years. The difference has, in my opinion, not been notioeable in ground 
level conditions, that is, neither presenre distribution, nor surftux winds 
will account for the excessive heat, whereas there has been a very notioe- 
able difference in the upper atmoephere, a faot whioh gives addition$ 
f o m  to the contention that until moreis known regardingthe pressure, tem- 
perature and movement of the upper layers of the atmosphere, little pm- 
gress can be made in explaining, still less in forecasting, weather changes. 

This unusual heat in Bengal is the more remarkable when i t  is con- 
sidered that in another part of Northern India, that is, in the extreme 
north-west, temperature varied from the normal in the opposife direa- 
tion, and at times to an eveu greater extent as measured by the variation 
fro? th8 normal. 

It is not, I think, advisable in connection with a brief paper, snch 
as this, to give full statistics for the temperature conditious in India for 
several consecutive months, or even to show fully the daily tempe~.atsrcla 
for Bengal in which there are 46 observatories. I t  is necessary, however, 
that some indication may be given of the variation from the normal ; and 
I have, therefore, prepared tables showing the difference from the normal 
in maximum aud minimum temperatures day by day, from the beginning 
of April to nearly the end of Jnt~e, for fonr more or less eharacterietic 
areas. These areas are :- 

Cherat 
Peshawar (1) North-West Iudia represented by 

. Dera Iamail Khan 

/ Berhampnr 

North-East India represented by 
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f Malegeon 
1 Akoltl 

(3) Central India represented by 4 Amraoti 

! Khandwa 
LNagpur 

Tinnevelly 

(4) South India represented by Madora 
Trichinopol y 

April 1908 1 
2 
8 
4 
6 
6 
7 
8 
9 

10 
11 
12 
18 
14 
16 
16 

. 17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
ao 

south India. Central India. North-East India. North-West India. 

+1'6 
4-8.1 
+e'8 
- 0 6  
-6.0 
-3'9 
-5.4 
-6.3 
-1.8 
-1.4 
- 4 6  
-1'2 
-1.8 
-1.0 
+0'6 
+ 0 6  
+1'4 
+2'1 
-2.9 
-0'1 
+ 1'8 
+ 1'8 
+2'6 
+2'8 
+ 2'6 
+2'4 
+2'4 
+0'8 
+ 1'4 

o 

+g.9 
+ 1.2 
-1.0 
+ 0 9  
-0.8 

0 
-0.6 
-1'4 
-1.6 
-0.6 
-1'8 

0 
+ 0 4  
-0'7 
-8'9 
-1.9 
+1.1 
+1.6 
-1.7 
-1'2 
+1.1 
+ 1'9 
-0'6 

0 
-0'8 
+ 0 8  
+1'8 
+ 0 9  
+ 1 
+ 1.6 

-2'3 
- 8 0  
-7'3 
-2.9 
-0.9 
-1.0 
+ @ 3  
+1'4 
-1.8 
.. 8.4 
-8.0 
-2.0 
-1.7 
+ I %  
+8.2 
+4.4 
+6.0 
+5.9 
+6.6 
+3.1 

0 
-0'5 
+@2 
+0'9 
+ 1.9 
+3.4 
+8.0 
+8'4 
+ 1.9 
+a.6 

-8.8 
-18.6 
-9.6 
-3.6 
-0.7 
+0.G 
+1.6 
-1.8 
-6.0 
-4.6 
-4.7 
-3.2 
-4.7 

.-1'4 
-1.0 
+ l . 6  
+ 4 2  
4.3.6 
+7.2 
+1'7 
-1.2 
+ 1'1 
-0'4 
-0.6 
+8'4 
+4.Z 
+2.4 
+6'2 
+ 3'7 
+ 2.8 

+ 4 1  
+8.9 
-0.6 
-0.6 
-6.9 
-6'3 
-6.9 
-4.9 
-9.9 
-5.9 
-4.7 
-3.1 
-2.0 
+2'6 
+4'2 
+5.6 
+7.8 
+9.2 
+7'8 
+6'8 
+8'4 
+6'6 
+8'1 
+9'9 
+8.6 

+11'6 
+13'1 
+12.8 
+ 13.3 
+ 13.8 

+ 4 1  
+0'3 
-6'3 
+0'4 
-&4 
-4'7 
-8'5 
-5.4 

-6 .6  
-3.3 
-4'7 
-6.4 
-5.5 
-2.6 
-0-7 
-0.4 
- 0  
+1.0 
+ l m 4  
+ 4 8  
-0'4 
+1'8 
+2.8 
+4.9 
+ 6.4 
+ 4 8  
+4,2  
+ 2.9 
+ 6.0 
+ 6.0 

-18.6 
-10.9 
-7.6 
-6.4 
-5.8 
-2 8 
-0.6 
+ 0 2  
-4.0 
-2.6 
-6.6 

-10.0 
-9.9 

-13'4 
-9.2 
-6'6 
+@7 
+2.3 
-4.3 
- 4 2  
-6.7 
-4.9 

-11.3 
-4.6 

-10'1 
-8.0 

-1&2 
-8.3 

-18'0 
-14.1 

- 
-149 
-18.1 
-122 
-7.7 
-7.3 

, -5'9 
-8.8 
-3.5 
-1.9 
-2.6 
-1.0 
-1.4 
-0'5 
-6.4 
-6.6 
-4.2 
-2.4 
+ 4 9  
-0.3 
-1'3 
-6  3 
+ k g  
-8.8 
-0.2 
-4'8 
-0.8 
-6.6 
-8.6 
-9.0 
-8.0 

+ 
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1903 1 
2 
8 
4 
5 
6 
7 
@ 
9 

10 
11 
12 
l a  
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
80 
81 

sonth India. Central India.  North-Euat India. North-West India. 

+ 1'2 
+1'0 
-1.1 
-0.9 
+0'2 
+2'C 
+2'6 
+1'9 

0 
+ 1'1 
+0.4 
+0.8 
-3.3 
-2.6 
-2.6 
-2'6 
-2-1 
-4.2 
-8.0 

-13.6 
-10.6 
-7.0 
-4.0 
-2.6 - 1.3 
-0.3 
+0'8 
+0.4 
-0'4 
+0.6 

+ 2.2 
+0.2 
-0.1 
-1.3 
+1.6 
+1'1 
+2.0  
-2.6 
+0'2 
+ 0.4 
+ 1.0 
-1.6 
-4.6 
-0.7 
-3.4 
+0.4 
+1.6 
- 2 4  
-5.7 
-4.7 
-8.7 
-3'0 
-8.0 
-1.2 

0 
+ 1.4 
-0.2 
-0.8 
+ 1.6 
+1.7 

0 

- 
-1.4 
-2.7 
-1.4 
+2'6 
+2.6 
+4'0 
+4.8 
+2'4 
+3.2 
+1'0 
-1'6 
+0'2 
-0.2 
- 1 . 8  
- 2 8  
-0'6 
+ o 6  
-8.2 
-2.6 
+@2 
-4.1 
- 6 7  
-8.9 

-10.3 
-9.2 

-14.4 
-17.1 
-6.9 
-2.6 
-0.4 
+0.6 

- 8'1 
-2.2 
-0.2 
+PO 
+3'0 
+2.7 
+ 4 6  
+4 ,6  ' +2.9 
-3.7 
-2'7 
+ 1.7 
,+1.4 
-2.0 
-3'2 
- 2 8  
-01 
-1.4 
-1.3 

0 
, +0.8 

- 1 7  
-7.6 
-6.8 
-6.4 
-9.4 
-7.8 
-6.6 
-3.6 
-0.3 
-1.3 

+ 13'7 
+9.6  

+ I 3 0  
+ l % 9  
+ I 2 8  
+14'3 

+ & 7  
+9.3 
4-4.3 
+2'3 
+2'2 
+2,6 
+ ~ - 1  
+4.8 
+ 2 3  
+8.8 

+ 6'7 
+0.9 
+1'8 
+8'2 
+6.1 
+9'3 
+4.5  
-0.7 
-8.4 
-8.5 
-2.6 
-1.7 
+ i . o  
+ l e 9  
- 8 3  
4 

-7.1 
-4.7 
- 4 4  
-7.2 
-6'1 
-6.0 
-3.4 
-2.8 
-0.2 
+ 2 3  
-3.1 

-14.8 
-21'5 
-16.1 
-12.6 
-9.9 

+ 8 . 0 /  +I., 
+8.0 1 + 4 2  

-4.7 
-0.6 
+4.1 
-2.6 
-2.0 
-0.3 
-3.9 
-4.1 
-0'8 
+3.7 
+ s 3 6  
-4.7 

-12.4 
-9.9 
-6.3 
-6.7 

-17.4 
-26 9 
-20.6 
-15'0 

-4.6 
-2.3 
+0.1 
-3.0 
-2.6 
-1.7 
-1.1 
-3.0 
-1.3 
+1.8 
+@7 

+3'7 
+8.0  

+ l @ l  
+ I 2 4  
+ 8.2 

+10.6 
+ 2.9 
-1.0 
-0.2 
-8.6 
-7.6 
-4-0.1 
-0.6 

-9.7 
- 11.3 
-11.8 
-ia 
-5.8 - 3.3 
-3'1 
-0'6 - 3.3 
-3.2 
-3.8 
-2.6 
+0.3 
+1.5 
-0.6 

-- 

+ 2 1  
+1.3 
+6.9  
+ 2.8 
+ 4 8  

, + 4 1  - 1.6 
-1.0 
-1.6 
-1.0 
-1.1 
- 
-6.0 
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TABLE IV. 

[No. 1, 

The general features in these areas are aa follows : I n  North-West 
Indin prolonged low temperature ; in North-East India prolonged high 
temperature ; arid iu Central and Southern India fairly uormal tempera- 
ture with small variations sometimes on the one side sometimes on the 
other, except during two brief periods. The   lot ice able features, there- 
fore, w e  the high temperatnre in Bengal and the low tenlperature in the 
North-West, with the latter of which I have not much concern. 

I n  connection with my attempt to find an explanation of the recent 
high temperatures, I may point oat that in the Indian plains where high 
temperature prevails between March and June, i t  is a much more diffi- 
cult matter to account for temperatares which are in large excess than 
for temperatures which are in large defect. The latter w e  usually, pro- 

Jane1903 1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
Y 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 

Sonth India. Central India. North-East India. North-Weet India. 
~---- 

+ 
+1'7 
+1'6 
+ 2 6  
+0,1 
+ 2 1  
+2.6 
+3'1 
+8'1 
+2.7 
+0'9 
+ 8 3  
-2.9 
-8'2 
-1.1 
+0'9 
-4.4 
+0'4 
-3.6 
-1.8 
+ 0 6  
-0'2 
+2.2 
+2.1 + 1.1 

0 
+1'6 

+O.6 
-0'3 
+ 1.7 
+2'8 

+@2 
+2'0 + 2'1 
+2'3 
+0'7 
+1.3 
+0.6 
-@7 
-0'8 
-0'1 
+1.9 
4-0'3 
-0'6 
+0'2 
+0.7 
+1.0 
+ 1.0 
+ 1-1 
+1'2 
+0.7 
+1.0 
+0.6 

+ 0 9  
+8'6 
+3.8 
+6,2 
+6.6 
+6.1 
+6.3 
+9.8 

+ l l . f  
t 10'1 
+7'6 

+10.5 
+11.0 
+8.9 
+6'0 
+6.9 
+ 6.6 
+6.6 
+3.4 
+4.l  
+3'7 
+ 6.9 
+ 8.6 
+8'4 
+ 4 1  
+5'8 
-6.2 

- 0 9  
+Oa3 
+2.3 
+@I 
+ 0 7  
+@9 
+2.1 
+7.6 
+7'2 
+ 6'6 
+6.7 
+ 4 1  
+6.4 
+6'1 
+ 3'4 
+8'0 
+41 
-0'1 
+0+6 
+1.3 
+2.9 
+4Q 
+ 2 4  
+1'6 
+0'6 
-1.4 
-0'4 

+ 0 1  
-6.2, 
-0'2 
- 2 7  
-0'8 
-1.1 
+ 1.6 
+0.5 
+I-g 
+4'4 
+4Q 

+0'1 
+@3 
+0'6 
-1.2 
-9.0 
- 4 7  
-4.7 
-2.8 
-4.0 
-0.9 
-0.2 
-2.6 
+Z'Q 
-0.3 
-0.9 

----,- 

-1.5 
-1.8 
-4.0 
+ o e  
-2.7 
-0.7 
+ r o  
+ 1.4 
+2.9 

0 
+0.7 
-1.1 
-0.7 
-1'7 
+0'7 
-2.7 
-2.8 
-0.8 
-8.1 
-2.4 
-2.0 
+ 1.0 
-0.3 
-2'9 
+1.2 
+@7 
-0.8 

+@8 1 -8.0 
+ 2 9 '  
+ 4 6  
+6.4 
+ l m 9  
-1.1 
-1.8 
-2.6 
+0.3 
+3.0 
+3.6 
+7.5 
+8'5 
+7.9 
+ 1.1 
+2.4 
+ou7  
+4.0 

0 
+@7 
+1.1 
+4'2 
+&I 
+6,5 
-0.8 
+ @ I  
-0.1 

+ @ I  
+I)$ 
+8.2 
+0'6 
-0.9 
-1.6 
+ a 8  
-0.6 
-0'8 
-1.8 
+ 1.2 
+2'8 
+ 8 4  
+6'6 
+@a 
+8'2 
+2'0 
+8.6 
-1.8 
+1.3 
+8'8 
+7.6 
+3'4 
-011 
-2.1 
-3.4 



1904.1 0. Littale-The recent excessive hent ill  Bengal. 7 

bably in all cases, due to local disturbances if the cool weather be of 
brief duration, and to the direotion of the eurface air-currents in cases 
where as lately in North-Western India, the cool weather continues for 
weeks. The cause of prolonged depression of temperatures, being sur- 
face winds, is to be found in the record of the observatories. But high 

, temperatnre cannot in the same way be accounted for by surface winds 
nor by surface conditions. For if an examination of the meteorological 
records be made, i t  will be found that, with high temperatnre, there have 
in the past co-existed an infinite variety of surface conditions, preesure 
sometimes below the normal, winds sometimes in one direction sometimee 
in another, humidity high and humidity low. There must, of course, be 
an absence of clond. A sufficient test of the accuracy of the above dif- . 
ference between high and low temperature conditions may be given from 
weather forecasting experience. Meteorologista have hitherto failed to 
find any indication of coming high temperature, and they have been 
equally unable to say for what time it will continue, whereas low tem- 
perature is rapidly seen advancing over an area of observation such aa . 
the United States. Anyone who follows the progress of meteorology 
in the United States will remember how accurate are the forecasts of 
advancing " frosts," and readers of the daily papers will remember the 
severe criticism to which the Head of the United States Weather Bureau 
was subject, two yaws ago, when he attempted to forecast the continu- 
nnce of the excessive heat in New York and other parts of America. 
According to telegrams which reached this country the opinion of the 
American press waa that the Weather Bureau conld not have been in 
possession of the information on which such a forecast conld, with any 
possibility of success, be baaed. 

In  such matters i t  M easy to be wise after the event, and i t  ie equally 
easy to suggest causes which may or may not have contributed towards 
the event. Where the canses are not indicated by the meteorological 
record the only check upon an alert imagination is ordinary common- 
sense or a knowledge of physical laws. I think I may safely infer from 
past experience without unduly straining my powers of imagination or 
the faith of the members of thie Society, that to explain the excessive 
heat in Bengal dnring April and May something more than ground level 
obwrvations are required. If information regarding the lower layers of 
the atmosphere is not sufficieut, there is only one opening to progress. 
We must find out more about the upper layers, and my chief object in  
offering this paper for publication is to put on record a few observations 
which I have made dnring the past season on clond movement and 
thunderstorms, ae they have appeared to a resident of the European 
quarter of Calcutta, In one respect these observations appear to me to 
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indicate an exceptional condition of the npper air, a condition which may 
have, and which I believe, had an importaut influence on the temperature 
in Bengal. 

I n  ordina1.y years, I believe, the main upper current as i t  flows over 
the south-western districts of this Province in  the hot season is from 
the north-west. The chief item of evidence in favour of that is the po- 
pular terru "nor'wester." These thnnderstorms drift with the npper 
ourreut, and their line of advance is therefore the direction of the wind 
aloft. One or two other items of information could be given in support 
of this upper north-westerly wind. Calcutta residents may remember 
Spencer's balloon ascent from the neighbourhood of the race-stand some 

. years ago, about tlie beginning of the hot season, and how the balloon dis- 
appeared a t  what was probably a great height, moving i u  a sonth-east- 
erly direction. I have occasionally sent up small hydrogen balloons about 
three feet in diameter and have matched them through opera glasses 
until they disappeared. The direction of their motion mas the same as 
that of Gpencer's balloon, and of the thunderetorms, that is to the south- 
east. I think it likely that a continued seriea of observations for anum- 
ber of years would have established as a fact that generally a north. 
westerly mind continues throughout the greater part of tlie liot season 
in this part of India a t  a height of 10,000 to 20,000 feet. 

The past year has, in my opiuion, been exceptional as regards the 
direction of the npper wind. A11 the observations I have made (and 
I have watclled every storm which has passed over Calcutta, and the 
cloud movement whenever cloud existed) have shown that, throughout 
the season, from the 231.d of February when the first tilunderstorm oc- 
curred until the middle of June, the wind inetead of being north-westerly 
has been from a direction hlmost due west. The clond movement, so far as 
I have bee11 able to fix it without instrumental aid, has been from the 
west. This clond motion was steady and probably of coilsiderable amount 
during the early part of the season, and i t  became feeble and intermit- 
tent after the middle of May. Nothing is known as to the height of the 
light cumulus cloud occasionally visible i u  the hot season. I ts  motion 

- sl~ews that a t  that particular height the air is moving from the west, but 
whethec. that westerly air-curreut extends much higher than the clond or 
begins mucli lower can be only a matter of surmise. 

Thunderstorms, however, give some additional information. The 
drift of a thunder cloud, whioh extends from abont 4,000 feet above the 
earth's snrface to something like 30,000 feet, caunot be determined by 
a n  air-current which is not one of great depth, and the thunderstormsaf 
the past seasou have throughout confirmed the oloud observations. 

The most important observation whioh I wish to record is that the  
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thnnderstorms of the past hot season have, with a few exceptions whioh 
oconrred in the latter half of June, approached Calcntta from the west 
instead of from tlie north-west, and have passed away eastward instead 
of south-eastward. I have no hesitation in stating that, so far aa Cal- 
cutta is concerned, although there have been a great many thnnder- 
storms, there hae not been a single nor'wester, if the scientific meaning 
of that term of popular origin, be the same aa its ordinary meaning. 

The main sssumption which I make towards explaining the exoes. 
sive heat of April ax$ May i~ that the npper air-ourrent acroes the 
western border of the province of Bengal was westerly instead of north- 

. westerly. This assumption is baaed upon the observations of aloud and 
thunderstorms mentioned in the previous paragraphs, and receives but 
little support from the ground level observations. 

There i s  another assumption which I must make, whioh is of the 
nature of an inference from the previous assumption, and so far aa I am 
aware is not supported by any direct evidence, beoanse I have no informa- 
tion regarding the npper air movement except for Calontta. The as- 
eumptionis that the npper westerly current h warmer than if it h d  been 
from the north-west. . If a line be drawn north-west from Calcutta on 
a map i t  will be seen that aa the crow flies we are only 4100 miles from 
the Himalayas. Allowing 20 miles an hour as the velocity of the npper 
current (possibly an under estimate) it may be stated that the air whioh 
passes over Calcutta from the north-west, may 20 hours before have 
been, the whole or part, in the cool region of the Himalayas. With a 
westerly current, on the other hand, there haa been no 0001 region to pass 
over. Instead there have been the hot plains of Central India, and the 
air of the upper current has during its passage been steadily beooming 
warmer by wnvection 'from the lower layers daily rairied to a high 
temperature by the hot ground surface. 

Still another assumption is required, but not one made by me. It 
r e s h  on the highest meteorologioal authority, and I give below ita ex- 
pression, as the idea of a well-known European Meteorologist i n  the 
words of an equally well-known American Meteorologist. " Summer 
hot wavee are explained as stagnant masses of air in whioh heat gradu- 
ally accumnlates a t  the ground and then increases to a great height." 
Tile assumption involved is that there is a more or less stagnant maas of 
s i r  associated with hot summer waves. The question, therefore, is, if the 
winds are westerly in the western districts of Bengal, where is the 0%. 

n a n t  air which meteorological authorities appear to require ? My opin- 
ion, for some years now, has been that dnring the hot weather months 

very gradual change takes place over Assam and Bengal, and that a re. 
gion of comparative calm in the npper air ie over East Bengal in the 

J. II. 2 
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iaiter half of April and May; that under normal conditions i t  moves 
eestward in advance, and rerlders possible the commencement of mon- 
soon weather in Bengrtl. Any direct information regarding snch at- 
mospheric oonditions is not readily attainable, as what meteorological 
observers collect refers to the ground level only. But I occasionally see 
in  the local papers items of information of the greatest possible interest. 
I will give one of these from memory which I saw last year in a copy of 
the  Englishman about the end of April or beginning of May.  

I t  may be in the recollection of Rome that in the  latter half of 
April 1902 unusual weather was experienced in Esst Bengal and the 
a d j w n t  part of Assam. Its chief feature was heavy rain ; 10 to 20 in- 
ches fell over a wide area in as many days, and if the quantity of rain- 
fall were taken as  a definition of monsoon weather I should say that 
last year in those eastern districts there was a stronger south-west mon- 
soon during the latter half of April than a t  any other time up to the 
end of Ootober. A correspondent of the Engliahmn writing from one 
of these eaatern districts told of the heavy rainfall and went on to give 
the information whioh interested me. He  described how they had been 
bombarded by thunderstorms, and how the storms had come up from 
every point of the compass. Now seeing that thnnderstorms drift with 
the npper atmospherio current, the variable directions of these thnnder- 
a toms  showed that there wae in that area of heavy minfdl in Eaet 
Bengal the stagnant condition of the npper air. I believe that if snch 
information were available we would find that year after year there is 
the same stagnant condition, and that it is only noticed in  extraordinary 
oimnmatanoes snch as prevailed in Eaet Bengal last year. 

I will anticipate the explanation of the heat in Bengal this year to 
some extent to show how the rainfall last year was possible with the 
still condition of the air indicated by the thnnderstorms referred to 
above. The overhead air last year waa cold whereas this year i t  has 
been warm. Tho dif£erence is the same as for a condensing engine work- 
ing with the oold water of northern seas and the hot water of tropical 
seas: that is, the vaponr with which the air in Bengal is a t  all times 
well supplied waa much more easily condensed last year than this, and 
with that oondensation there was a much more effective overturning of 
the layem of atmosphere due possibly to the electrical developments. 

I will quote the same high meteorological authority aa before, re- 
garding the condition of the air favonrable for the development of thnn- 
deratorms :- 

" A strong and even abnormal vertical temperature gradient accom- 
panies the formation of thunderetorms, which are attended by an inver- 
sion of the over-lying strata." 
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Tha? is, there must be not only a large diflerenoe of temper&tm 
between the air bebw and the air above, but bhere must be an e 4 -  
tionally large difTerenoe. This is degoribed by some as an unstable W- 
dition of the atmosphere, the use of the word unstable ih that boMeC- 
tion being fatal to close reasoning unless clearly defined. . 

Before proceeding further I will briefly summarise the assdmptione 
which appear to be neceseary to account for the high temperature in 
Ben@ in A M  and May. Thoy are- 

( 1 )  A westerly instead of a north-westerly wind acrom the west. 
ern boundary of Bengal in the upper region of the atmoepliere. 

(2) That the air carried by this ourrent into Bengal was wRrmer 
than with the more nsnal north-west wind. 

(3) That during the hot 'weather months the a+ir over Eaet Bengal 
and B e a m  becomea compaIqtively still, and that this wndition of the 
air moves slowly westward in advance of the establishmenb of the mon- 
w n  or rainy season. o 

As I am for Indian readers and not for professional meteor- 
olo&ta or for the information of physicists in general, I venture to 
make my argumeut clear by referring to some of the simpler atmos- 
pherio prooesses whioh are constently going on around us. On a nor- 
mal hot season day in India, say i u  Calcutta, in May, when the sun is 
abont vertical at midday and there is no cloud to intercept the sun'e 
heat, the maximum shade temperatnre occurrifig abont 2 P.M. should be 
about 96". This is the temperatnre of the air close to tlie earth's sur- 
fwe, and the increase of temperature from the early morning onwards 
is largely due to the warming effect of the earth, which first absorbs the 
rad.bo2 heat from the sun and then gives i t  out slowlp to the air in con- 
faot with it. The tempe~~ature of the air  would increase more rapidly 
i f  i t  wBre nob for well-known prooesses the most important of whioh ia 
convection. The air as i t  becomes warmer a h  bewmee lighter than the 
over-lying stratum. Breaking through that over-lying stratum in places, 
i t  str-1118 npwards in what are called convection cments, and the 
colder +r settles down from above, to become wmmer in turn, 

The resultant effect, in a normal day, of the sun's heat roodifled_ by 
convection cnrrenta is to raise the temperature of the 6ir a t  the grousd 
level 96" at-Caloutta. Now year after year the sun on the same dap 
in May gives out the same amount of heat from the kame series of pasid 
tiese, and the ground surface may be taken to'be in the same c~ndition 
ati regards absorption of heat, h. Any wnsiderable variation of tem- 
perature from the normal, therefore, may', in the assamed absence of 
I d  dktubsnces, be t&en to be due to the oohveotion o m n C  being 
weake~. 
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MIIrimum temperature over Bengal, as may be seen from the fable 
given above, waa from the middle of April till nearly the end of &y 
oontinwnely above the normal at times by ~s mnch as 15'. 

This high temperature appeara to me to be fully accounted for by 
the warmer air above, owing to whioh cofivection waa seriously impaired 
and the air below had to be heated more than n s u ~ l  before its buoyancy 
was snfficient to carry i t  away from the earth's surface. 

I have pointed out as clearly as I can, and I hope I have madeit 
manifest that the above explanation reeta upon inferences from what 
I believe to be facts. The main fact is the westerly wind, and the main 
inference is that the temperature of that wind was higher than that of 
the more usual north-westerly wind. No one can say that the inference 
is a wrong inference, because no information has been collected regard- 
ing the condition of the upper atmosphere. But there are other facte 
whioh support the inference that the upper air over Bengal was warmer 
than nmal during the psat hot seaaon, and these f give for what they 
mre worth in connection with the present argument. 

I have already quoted the opinion of a distinguished meteorologbt se 
to the condition of the npper air favourable for the development of thun- 
deratorms. What he requires is " a strong and even abnormal temperature 
gradient." If, then, the upper air is warmer than usual, i t  is evident that 
the abnurmal temperature gradient wonld be more diEcult to bring 
about. The temperature below wonld have to be higher, and when thnn- 
deretorma did occur it might naturally be expected that as thunder- 
storme they would not be on the same grand scale. It is impossible to 
record all the charaoteristice of thunderstorms or even many of fhem, 

e items of information which are generally available for those \ 
who have not been in touch with the storms are the rainfall, the change 
of temperaturn and occasionally the strength of the wind. Taking then 
the rainfall and the change of temperature aa teste of the charaoter of 
the nnmerona thunderstorms which have occurred in Bengal during 
the past season, there can, I think, be no question but that according to 
these teste thunderdorms h a m  been a oomparative failure. The 
rainfall ha8 been mnch lighter than usual, and many thunderstorms 
have caused no rainfall a t  all. Temperature though i t  fell during these 
disturbanoes, changed by smeller amounta than we generally experience. 
The comparative failure of thunderstorms at Oalcutte mnst have been 
observed by all, and any information that has reached me from other 
parte of Bengal has been to the same effect. I was informed by ct resident 
at one of the headqnaxter station8 that on one omasion while the gronnd 
tempemtime below waa high, there appeared daily for a week the cloud 
whiah ie the fh t  sign of the wming thunderntorm. As day after day 
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the oloud appeared and the storm failed to develop, hea.vy betting be- 
gan amongat the people with large odda ageinet rainfall. 

I have seen oooasional references to  the continued abeence of &fall 
in the newspapers, and in a few of theee remarka were made ae to the 
failure of thunderatorme. 88 an cxample of these I may give the fol- 
lowing extract from the Bengalee. '' The long continued drought and 
the peculiar oharwhr of the olonda which only veniehed in duet storma, 
were muaing great anxiety, The villagere hove edered moet. Those 
who live in town8 have very little idea of the commodity whioh the poor 
rural people call water." 

"The spell of the seaeon was broken yesferday (May 25th) by a 
eeriea of thunderclaps, and the ehowers that followed both dnring the day 
and night were very soothing, The ohange in the atmosphere wrought 
by the downpour is being well enjoyed." 

1 might mntinne this paper by commenting on some of the peen- 
liarities of the thnnderetorme of the paat eeaeon, more eepecidly of thoee 
whioh aooompanied the important change about the 25th of May. That 
change began in the east on the 24th, paseed over Calcutta between the 
evening of the 25th and the evening of the 26th. But ita influence on 
the weather in the western districts of Bengal could not, in my opinion, 
be fully estimated or acaennted for without reference to important wea- 
ther changee then in progresa in Weetern and Central India. Theee 
ohangee are ehown in the table above by the low temperature in South- 
ern India, on May 19th or 23d ,  in Central India between the 22nd and 
28th, and in the western dietrich of Bengal during the closing days of 
that month. I think, however, i t  will be better to defer coneideration 
of these mattera to another communication. 
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Some new plants from Eastsrn Asia.-By D. PRAIN. 
[Received 3rd Reptember. Bead 4th November, 1903.1 

, 
While recently engaged in laying into the Calcutta Herbarium 

nnmber of Eastern Asiatic specimens, the writer has found it neceesary to 
prepare descriptions for the following ten plants which are speoiee that 
were either previously undesoribed or imperfectly characterised. These 
desoriptiona he now offers to the Asiatic Society. 

CONVOLVULACEB). 

ERYCIBE Roxb. 

1. ERYCXBE ALBIFLOEA Hallier f. Bull. Herb. Boiss. v. 1052. A 
large climber over 50 feet long ; branches angled, pubernlous ; branch- 
lete angled, closely rusty-pabernlous ; leaves elliptic, base wide-onneate, 
apex abruptly shortly acumindte with an obtuse t ip ;  3-7 in. long, 
1.25-3 in. wide ; chartaceons, glabrous on both surfaces, dark-green 
above, paler' beneath ; lateral nerves 7-8 pairs, very oblique, ascending, 
distinct on both surfaces, raised beneath; secondary reticulate venation 
very distinct on both su~.facos, but especially beueath ; petiole 4 . 6  in, 
long, adpressed rusty-pubescent. Flowers in narrow but lax terminal 
panicles of 5-9-flowered cymes ; panicles 8-12 in.  long, 1.5 in. wide; 
the raohie sod peduncles of cymes 'i-.25 in. long, adpreqsed rusty- 
pubescent; pedicels '15 in. long and lanceolate bracteolea mty-pnbe- 
ecent. Sepals orbicular, rusty-pubescent externally. Uorolla white, .5 in. 
aoross ; lobes spreading, glabrous internally ; interlobular spaces exter- 
nally densely rusty-pubescent ; lobes semicircular, margins undulate. 
Fruit ellipsoid, black, '7 in. long .4 in. wide. E. s~rbyicata Pmin Jonm. 
As. Soc. Beng. lxiii. 2, &Ir (as to the Bootau and h s a m  plant only) ; 
U. B. Clarke in Hook. f. Flor. Brit. Ind. iv. 181, partly (as tp the 
Silhet plant only) ; Hallier f. Bull. Herb. Boiss. v. 737. I?. paniculata 
Wall. Cat. 133011, not of Roxb. 

SIKKIM: 96,000 ft., Hooker! Ryang a t  1,500 ft,, King ! Rnngjo, 
1,400 ft., King ! BOOTAH : at 2000 ft., King ! Assaaa : Ganhati, Qr@th! 
Golaghat, Mann ! KHABIA : Mann ! Nya bungalow, 2,500 ft., 02arke ! 
SXLHET : Goma;  DaSilva (Wall. Cat. 1330). 

Thie very dietinot epeoiea m a  oompared by Wallioh with the quite different 
E. p d t a  Boxb., and was anbaequently isaaed, h m  Bikkim, under the name 
name in the Herb. Znd. Or. of Hooker and Thomeon i it forme therefore eome part 



of'the 1. panieulata of the Flora of Britiih Indis. Reoogoieing :itn very marked 
differences i t  wee separated by the writer in 1894 and inolnded by him (Journ. ds. 
80s. Barig. lxiii. 2, 84) in 1. subspicafa Wall., a speoies of whioh there is  no 
Wdlichisn epeoimen a t  Calontta. At the same time the writer placed what now 
provea to be the true &. oubspkatn from Aeanm and Khaaia with &. Princei Wall.. 

whioh apeoies 8. subspieata is very oloaely allied. Dr. Hallier, the greatest living 
autho5ty on the difficult family Concolvulacele, when working a t  Calcutta aooepted 
the writer'e identifloation of this specie8 with 1. srcbspicata, bnt (Bull. Herb. Boise. 
v. 787) threw a doubt on the aocoraoy of the identitlostion of the apeoimsna from 
Assam and Khaaia mentioned above, that had been referred to E. I'rhcei. Working 
enbreqnently in Enrope Dr. Hallier mede the dieoovery that theee Letter apeoimenn 
ere examplee of the true 1. mbspicata of Waliioh; this being the oase, it wrs 
neaeeeary to provide a new name for the plant whioh oonstitntea E. qbopicata of the 
Journ. Aa. Sw.  Beng. Ixiii. 2,84. 

It may be mentioned here that among, the plants wlleoted by Dr; Henry in the 
.8zemso Monntaina of 8.-W. Ynnnan there are four gatherings of what appears to the 
writer to be B. subqkata  Wall., the previonsly reoorded lwalitiea for whioh am 
h a a m ,  Khnuia and the Taong Donng Monntaine in Burma. Thwe nnmbem are 
Eenty 10836, 12614, la?SO, 18430. 

I t  may elso be mentioned that the name oolleation oontaina, in Henry 11863, 8 

gathering of E. lwvigatcr Wall., previonsly known only from Sikkim, Kbasis and 

2. E R Y C ~ B E  HENRYI Prain. A shrub with spreading shoots, or a 
olimber ; branches angled, batk fissured, glabrons ; branchlets angled, 
glabrous or very spyingly and finely pubernlous; leaves elliptic, base 
wide-cuneate, apex rather gradually narrowed to a submuminate 
'apex with obtuse tip; 3 in. long, 2 in. wide; charkaeeone, glabrous 
on both surfaces, dark-green above, paler beneath ; lateral nerves 6-7 
pairs, straight not very oblique, visible above, slightly nised beneath; 
secondary reticulate venation very distinct beneath, obscure ,above 
petiole -6 in. long, glabrous. Flowers in terminal panicles paesing into 
the mils of the uppermost leaves; axillary racemes a d  individual 
blanches of panicle 1,1.5 in. long; pedunoles .25-'5 in. long, sparsely 
pnbernlbns as are the main-rachis, the pedicel8 .1 in. iqng, asd the 
ovate-lanceolate decidnous minute bracts and bracGoles. 8-ls drbicu- 
lar, sparingly pub6rnlous externally. Omolla white; lobes spreading, 
rather short, glabrous internally ; interlobular spaces externally densely 
pnbescent ; lobules nearly semi-circular, margins entire. - Erycibe n. 3 
Hallier f. Bull. ~ e t b .  Boiss. v. 737. 

CHINA : Formosa ; Takow, Ape's Hill, Henry 1884 ! 
3. EBYCIBE FOBBEBII Prain. A small tree with long spreading 

branches ; branches cylindric, faintly pubernlone or glabrons ; branchlete 
cylindric, adpressed rusty-pubescent ; leaues ovate-knceolate to lanceo- 
late, narrowed to the cuneate base and to the acuminate apex with 
obtuse tip ; 4-6 in. lolig, 1.25-2 in. wide ; chartaceow, glabrous on both 
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~ n r f m e ,  rather dark-green above, paler beneath ; lateral nerves 4-5 p a h ,  
very obliquely ascending, visible below but not at  all conspicuous, not 
visible above; secondary venation not visible. Flozazaers in terminal and 
axillary panicles of 5-7-flowered cymes ; terminal panicles 6-8 in. long, 
axillary 4 in. long; main-rachis adprossed rusty-pubescent; peduncles 
of individual cymes short, rusty-pubescent ; pedicels slender .2 in. long 
and short lauceolate bracteoles rusty-pubescent. Bepale orbicular, 
sparsely adpressed rusty-pubegcent externally. OorolZa clouded-white, 
glabrous within, '4 in across ; lobes rather deeply divided ; interlobulaz 
spaces closely rusty-pubescent externally ; lobules nearly semi-circular, 
margins eroee. Eycibe n. 24( Hallier f. Bull. Herb. Boiss. v. 739. 

MALAYA : Sumatra ; Lamponge, Gunong T m g ,  by edge of forest, 
Fmbao 1454 ! 

4 EBYCIBE LEUCOXTLOIDEB King MSS. ex Ridl. in Herb. Singap. 
A very large climber with slender cylindric branches, bark fissured and 
oovered with a close grey pubescence ; branchlets numerous, very slender, 
rather distinctly angled, grey- or mty-pubescent ; baaen subbifarions, 
ovate or ovate-lanceolate, base rounded, apex subacnminate or abruptly 
narrowed to an obtuse tip ; 1-1.76 in. long, 4 . 6  in. wide, membranous - 

or thinly chartaceons, qnite glabrous on both surfaces ; rather dark- 
green ebove, paler beneath; secondary nerves about 3 paire, very 
oblique and hardly visible above except in young leaves, .not visible 
beneath even when dry and even when young; petiole '1 in. long, 
grey-pubescent. Flowers axillary, solitary ; pedicels '2 in. long, some- 
what recnrved in fruit, grey-pubescent, bracteolate under the calyx. 
8crpale orbicular, sparsely pubescent on the centre externally, elsewhere 
glabroaa except the ciliate margins. Oorolla white, sweet-scented, -5 in 
acmes ; interlobular spaces brown-tomentose externally ; lobules broad 
semi-orbicular, entire. Fruit elliptic, black, smooth, glabrous, '6 in 
long, 4 in. wide. 

MALAYA : Singapnr ; climbing in secondary jungle, Hallie* I &iEly 
2051 1 6897 1 10927 1 Selangor ; Kwala Lumpar, Ourtis 2402 ! 

5. EBYCIBE SAPOTAOEA Hallier f. & Prain MSS. in Herb. Calcutta. 
A tree ? branches slightly angled, with fissured bark, qnite glabrous ; 
leaves elliptic, base cuneate, apex abruptly shortly acuminate with tip 
obtuse; 5 in. long, 2-2.6 in. wide; firmly coriaceous; qnite glabrons on 
both sides, bright-green and glossy above, pale beneath; lateral nerves 
6 pairs, distinct above and rather prominent beneath, secondary reticu- 
late venation very distinct on both surfaces ; petiole ' 5  in. long, glabrous. 
FbWW8 in few-flowered congested, axillary subsessile cymes. S ~ a b  
and Omolla not seen. Fruit ovoid, qnite glabrous, the epicarp very 
coriaoeous, almost woody, wrinkled and fissured, with a rounded base 
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and conical pointed apex, 2 in. long, 1 in. in diem. ; fruiting pedicels -3 
in. long, with epidermis flssnred like that of the branches. 

PENANQ : dovernment Hill, Uurtis 772 ! 

A very dietinot and striking epeoiee, the fiowere of whioh are aa yet mknorrn. 
In shape the frnit ie moat like that of E. Gifithii, but beaidee being about twioe 
the eize it has none of the sonrfy covering of the frnit of that speoiee. The leaves - 
of the two are very diierent. 

6. ERYCIBE CITRINIFLOBA Griff. Notul. iv. 284, A small tree, 10-20 
feet high, with strong straggling shoots ; branches terete with numerous 
lenticole, glabrous, bnrk not fis~ured ; branchlets terete or faintly engu- 
lar, finely rusty-puberulons; leaves obovete-lanceolete, narrowed from 
the middle or beyond to the cuneate base, rounded or gradually narrow- 
ed to a shortly acnminate apex with obtuse tip ; 5-8 in. long, 2-3'5 in. 
wide ; coriaceons, quite glabrous on both sides ; lateral nerves 7-8 paira, 
very faintly impressed above, prominently snbalately raised beneath ; 
secondary reticulate venation visible but not diatinct above, hardly dis- 
cernible beneath; petiole 32 in. long, finely pubernlous. Flowers in 
small 12-20-flowered axillary cymes, .5 in. aoross, in dustera of 3-5 ; 
peduncles -2-.5 in. long, closely rusty-pubescent ; pedioels '1 in. long 
closely rusty-pubescent aa are the lanoeolate braoteoles. Bepab orbicn- 
lar, msty-pubescent. Oorolla creamy yellow within, " smelling exactly 
like unripe white turnips" (Proudlock), '3 in. across, glabrous within; 
lobes rather wide; inte1.1obnlar spaces olosely yellowish-brown pube- 
scent externally ; lobules ovate, slightly creuulate on their outer margins. 
B. glomerata Clarke in Hook. f. Flor. Brit. Ind. iv. 183 in part, not of . 

Bl., nor of Wall.; Prain Jonrn. As. Soc. Beng. lxiii. 2, 85, not of 
Clarke, nor of Wall., nor of Knrz. E. coriacea Kurz For. Flor. Brit. 
Bnrm., ii. 213 in part, not of Wall. Erycdbe n. 28 Hallier f. Bull. 
Herb. Boise. v. 739. 

Ts~aas~srbf : Mergni ; Brifith 5881 K.D ! Proudloch ! Manson ! 
Pilsi, in the Mergni Archipelago, J.  Andereow ! Tavoy ; LWO Rocks, 
Shaik Y upim, 302 ! 

Always growing oloee to the eea 

7. ERYCIBE WALLICHII Prltin & Hallier f. Bull. Herb. B o k .  v. 
382. A small tree ; branches cylindric, much vervncosely lenticelled; 
branchlets cylindric, dark tawny-pubescer~t ; leaves elliptio or ovate- 
lanceolate, base cuneate ; apex rather gradually narrowed to a shortly 
acumiuate obtuse tip, 4-7 in, long, 1.5-3 in. wide; thinly coriaceous, 
glabrous above, dark-green, beneath paler and glabrous except the 
midrib and main-nerves which even in adult leaves are beset with 
spreading t a m ~ ~ y  hairs; lnteral nerves 9-11 pairs, straight, very dightly 

J. 11. 3 
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oblique, raised on under surface, impressed as upper surfrcce ; secondary 
reticulate venation very distinct beneath, obscure above ; margin of leaf 
slightly revolute; petiole tawny-pubescent, '15 in. long. Flowwe in very 
densely congested axillary cymes, about '5 in. wide ; peduncles very short; 
petioles and bracteoles tawny-pubescent. Sepals orbicnla~., externally 
tawny-pubescent. Oorolla white, -5 in. across ; lobes spreading, glabrona 
withiu ; interlobular spaces externally tawny-pubescent ; lobules wide- 
falcate, margins entire. Fruit ellipsoid, black, glabrous, '75 in. long, '4 
n. wide. Hallier f. Bnll. Herb. Boise. v. 738. E. glonterata Wall. Cat. 
1338; Knrz. For. Flor. Brit. Burm. ii. 213; Clarke in Hook. f. Flor. 
Brit. Ind. iv. 183 isyn. E. citrinifira Qriff. exclndedj, not of B1. 

BURMA : Rangoon, Ckghorn 188 ! Amherat, Fakaner 516 ! Mergui ; 
Qpifith CULT. in Hort. Bot. Calcutta, " 26/9/58." 

The two epeoies Ervibe Wallichii end B. citrinijora are confused under t h e  
name 1. gbmerata in the Flora of British India; i t  is therefore advieable to give 
here faller deeaription of both. They were not oonfoanded by Mr. Kurz in the 
Forest Plara of British Burma; K m  acoepted the one with leaves glabrons beneath 
ee B. ooriaeea, to whioh i t  is indeed very oloeely related though i t  is  nevertheless 
quite a distinot speciee ; the other, whioh is Wallich's B. glomarata, he treated M 
true B. glomerata. 

The writer in Joum. As. 8oc. Beng. Ixiii. 2, 86 (1891) could not, on eccount of 
i h  leaven with nerves pubescent beneath, aooept Wnlliah's 1. glomerata as the name 
thing am Blume's. Untortunately.he tentatively adopted that with glabrous leavee 
am being poseibly Blume's tree, with the result that he provided for the true I. 
gbmerala, whioh is common in the Malay Peninsula, a new name 1, albida. Thin 
mistake Dr. Hallier hae pointed oat (Bull. Herb. Boies. v. 739) and the reotifloation 
of this mietake rendered i t  neceseary for Hallier and the writer to provide a name for 
Wdlich's erroneous B. glomerata. The adoption of the name 1. citriniflora for the 
tree that is wooiated with E. glomerata in the Flora of British India, but that is 
different from Walliob's plant, ie made in spite of Qriffith desoribing the leaves of 
hie tree am eobglabroos" only. We have, a t  Caloutta, examples of both the 
epeoiee oollected by Qriffith at Mergui, and his desoription of the distlnotive odour of 
the flowern tallies so well with that of Proudlook that there can be no doubt ae to 
the  tree he intended as E. citrinijtorn. 

8. EBYCIBE MAQNIFICA Prain. A strong creeper 80-100 ft. long, 
stem 2-3 in. in diam. ; old branches '75 in. in diam., still densely tomen- 
b e ,  quite cylindric, with large pith, branchlets .3 in. in d~am., densely 
velvety with a tawny to rusty matted tomentnm; leaves elliptic or 
elliptic-obovate, with a narrowly truncate or rounded bsse, and an 
obtuse or sometimes retuse apex, the margin strongly revolute ; 8-10 in. 
long, 3.56 in. wide ; coriaceous ; upper surface quite glabrona, dark- 
green and sl~ining, with sometimes a silvery sometimes a rich coppery 
sheen ; under surface velvety, pale brownish-green, the tomentnm longer, 
looser, and sometimes whitish on the main-riel-ves ; lateral nerves rather 
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straight, spreading, 12-15 pairs, rather distinctly looped along the 
margin, prominent beneath, deeply impressed above as is the secondary 
reticulate venation ; petiole .35 in. long, densely rusty-velvety. F h w 8  
in short axillary racemes, sometimes clustered, of close-set 2-3-flowered 
individual cyrnnles ; the racemes 1-2 in. long ; peduncles, short pedicels 
and small ovate bi.wts and bracteoles densely rusty-velvety. Sepal8 
orbicular, deusely velvety outside, quite glabrous within, coriaceons, in 
fruit -2 in. across. COI-olla ' 5  in. aoross ; lobes slightly spreading, 
glabrous within and waxy-white or yellow, narrow and deeply divided; 
i~lterlobnlar spaoes densely dark-brown, almost blaok-velvety pubesoent 
externally; lobules very small oblong. Fruit ellipsoid, 1.25 in. long, 1 
in. in diam., densely softly velvety, of a rich brown oolonr. 

PEMK : h t ,  K u ~ t l B r  3454 ! 3879 ! 6721 ! 

I n  the firat of hie three gatherings Knnatler hss noted thia ee s tree 60-70 feat 
high, but in the two snbeequent ones an a large oreeper, whioh ia, from the appear- 
an00 of the epeoimene, undoubtedly the w e  with the 6rat gathering sleo. 

, :: 
LETTSOMIA Roxb. 

LETT~OMIA SPHAEROCEPHALA Prain. A ahrribby climber ; branch- 
es irregularly angled with ridged bark, brownish on young shook, 
pale-straw coloured .on older twigs, sparingly beset wit11 adpressed 
eci& hairs; leaves ovate-lanceolate, acute, base rounded, purplish 
beneath; very sparingly beset on both surfaces with adpressed heirs; 
length 4 5  in., width 1.5-2 in.; petiole 1-1-25 in., sparsely pubescent 
above with adpressed hairs. Flowers in compaot capitate globose oymes, 
1.5-2 in. across, on long slender peduncles, 2-12 in. long, sparingly 
adpressed pubescellt ; sul~onnded by large orbicular purple iuvolucrant 
s m i l e  b r ~ t a ,  1'5 in. across, sparsely hirsute externally, quite glabrous 
i n ~ a l l y ,  the individual flowers enveloped in similar but smaller, sub- 
orbicular to spathulate braoteoles '5 iu. long, .25--5 in. wide; pedicels 
short, adpressed-setose, Sepals glabrous exte~nally except a t  their 
setoae apices, t l ~ e  outer subacute, the inner wider obtuse, -25 in. long. 
Oor& '75-1 in. loug, infundibdiform-camp~nulate, pink, softly ad- 
preeeed-hirsute externally. B e r y  not seen. Argyruia sphaerocephb 
Prain MSS. 

PEEAX : Krian, Aba Salema, Gunong Harang Ryeh, Scmtechini ! 

A very striking and remarkable speoies. The oorollas do not appear to be fall- 
eized. Soorteohini, on the tioket of his Gunong Hereng Eyeh specimens, has 
written " h i t  from Maxwell's Hill" but unfortunately the fruiting specimens 
alluded to are not at Odoutta, 
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NOSEMA Prain. 

Culyx per nnthesiri ovatus, frnctifer tnbnlosus haud fenestr~tus, 2- 
labiatns, labiis postico oblongo integro persistente, antico rotnndeto 
integro snbdeciduo. Corollne tubus cyliudricns fance parnm ampliatns ; 
limbus 2-labiatns, labio postico brevifer 3-lobato lob0 medio parnm 
Iatiore emarenato, antico pan110 breviore oblongo i n t e p  conoevo. 
Btamina 4 declin~ta, filamerltis liberis, posticia basi dente anotis: 
antherae confluentia 1-locnlares explnnatae. Discus antice vix tnmens. 
Stylus apice breviter bifidna lob0 antico longiore. Nuculae ovoideae, 
laeves. -Herbae erectae. Verticillastri in capitula terminalia 
globose vel dense cylindracea conterta. Flores parvnli. Species 3-4, 
Monaanenses. 

The genne now desoribed ie moat nearly allied to the genue Mesonu BI., the two 
agreeing in the epnrred charaoter of the poeterior filaments. To the wnrtesy and 
kindnew of Mr. 0.  B. Clarke, P.B.8., to whom he had submitted for an expreeeion' 
of opinion the propoeed new genne, the writer in indebted for the subjoined wnoiee 
end effeotive diagnoeie. 

I. MEWNA B2ume.-Oalya with 2 membranoue colonred lipe, the npper 8-fid, 
the lower entire. I n f l o w s m  interrupted; fruiting oalyoee feneatrate with trans- -- veme bnre, held np on pedicele. 

11. NOEI~XA Proin.-Oalya with 2 membranous colonred lipe, both undivided. 
Inflorescencs denae; fruiting oelyoee not transversely barred, eubeeseile, the pedioela 
Enally buried in the rrgglomerated aalyoes. 

1. Noslrar~ CAPITATUM Prain. A branching herb over 15 in. in 
height; stems Qgrooved, with rounded angles, beset with adpressed 
reflexed haire. Leaves opposite, nal.romly oblong, tapering from below 
the middle to the cuneate bme with entire margin, margin elsewhere 
finely crenate, apex obtuse or subacute ; chartaceoua, pubescent on both 
surfaces, but especially on the nerves beneath ; lateral nerves 9-10 pairs, 
oblique, straight, rather close-set, conspicuona; length 2-2'5 in., width 
'6--75 in.; petiole pubesoent .25 in. long. Flowers in dense terminal 
capitala -25-2 iu. long; calyx in fruit in.  long, npper lip half as long 
as tube, lower lip less than half as long as upper and soon deciduous ; 
tube not fenestrately transversely bsr~~ed~densely tawny-tomentose with 
spreading hairs; oorolla half as long again as calyx, both lips ~parsely 
pnbeeoent externally; stamem exserted, declinate, the posterior pair 
iuaerted higher up than the anterior and strongly toothed just above their 
baeea Nutlets all ripening, ovoid, glabrona, smooth. 

INDO-CHINA : Siam ; Kanboerie, Teysmann ! 

In Herb. Kew. there are two gatherings from Java, by Junghnhn (nu. 8, Sl), of 
whioh the writer has seen ripe fruitn. Ae to oalyx and nutlete they agree exactly 
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with the Siam plant, and mag prove only a variety. But t l~e infloreecenoe of the 
Java plant id narrower, denser, and more hairy than that of the Siam plant. Thie 
Java plant ie written up in Herb. Kew. aa Me~esona sp. aov. Bentham MBS. [I8791 
and for the moment may bear the name Nosstno capitaturn VAL? javonico, C.B. 
Clarke M8S. 

There are two other distinct species of Nosema in Herb. Kew. 
2. NOBEMA PRUNELLO~DEB 0 .  B. Olarke ; haves ovate-oblong, 1- 1.26 

in. long ; lateral nerves mostly 7 pairs. hfwona punelloides Hemsl. in 
Forbes & Hemsl. Jonrn. Linn. Soc. xxvi. 267. 

CHINA : Pakhoi, Playfair 110. 
3. NOBEMA TONKINENBE, 0. B. Ularke MHr4.; leaves nurrow-oblong, 

up to 1.5 in. long, '25 in. wide; latel.al nerves about 5 paire. Mesolla 
ohinensis Herb. Kew. partim, non. Benth. 

INDO-CHINA : Tonking ; Balanea, 993. 

Novich Indim XXJ. An undeedbed Indian Mnsa.-By D. PRAIN. 
[Bead 2nd December, 1908.1 

Three years ago a native collector in the service of the Royal 
Botanic Garden, Shibpnr, sent tq Calcutta the rootstocks of a M w a  
from the Jaboca Naga country. The plant has thriven well and has 
recently flowered. As the species is very different from any Mwa 
Litllerto in cultivation in the Royal Botanic Garden, is nnrepresented in 
the  herbarium collections either a t  Kew or a t  Calcutta, and is nndes- 
mibed in Mr. Baker's Yynqpsis of the Genera und Species of hiuseatl or in 
Professor Schnmann's article Mwrac~d13 in %ngler9s Pflrcnzenreich, a 
formal description of the plant is herewith offered to the Society. 

MUBA (5 Eumnsa) NAGENSIUM Prain sp. nov. Herba stolonifera, 
rhizomate perenni canle sub-cylindrico ultra f3-metrali, innovationibns 
glancissimie. Folia petiolata laminis longitndine ultra 3-metralibne, 
snranm viridibns nitidis, snbtne densissime glancis. In@eumtia tar- 
minalis, nntans ; i-achi ultra 2-metrali, glabra; bracteie oblongo-lanceo- 
l a th ,  inferioribna 20-'& om. longis, 10 cm. latie, snmmis 15-18 cm. 
longis, 7 om. latie, externe loteritio-miniatis, intns nitidis anra~ltieok, 
aingalis floree 19-24 2-eeriatos inclndentibns. Flores inferiores per- 
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panci tantnm fceminei ; perigonio aurantieco 6 am. longo, 1.25 cm. lato, 
lobornm exteriornm 2 parte l i k r a  1.5 cm. longo basi 3 mm. leta 
a n p t e  lanceolate, interiorurn 2 parte libera 6 mm. longs baei 2.5 mm. 
lata ; tapalo libero albo fere pellncido versus apicem minopere prinnlino, 
ovato-lanceolato, 3 am. longo, 1'5 cm. lato, besi rotnndrto, epice acnto 
rarine ecnminato integro vel nonnnnquam indistinote trilobeto; 
staminibns perfectis 5, 4.5 om. longis, filamentis crassinscnlis pellide 
flevis 1-25 cm. longis, antheris 3.25 cm. longis connectivoqne pallide anran- 
tiacis, pollinis grannlia albh globosh Imvibns, stamine sexto ad stamin- 
odium snbnlatnm fiavnm 5 mm. longum redncto ; ovario saepe 2-localari 
stylo filiformi cylindrico pallide flevo 5 cm. longo, stigmata 6-lobo 
clavato ; ovnlis nnmerosis enatropie. Fructus angnste clavato-oblongus, 
distincte angulatns, viridis, bvie, exsncous, 12-13 cm. longus, 3 cm. 
latne, longine stipitatus, ad raallin virgatim approximatus; eeminibne 
irregnLaritar tessaroideis 11 mm, longie, 8 mm. latie, 6 mm. araesi, 
teeta oaaea brunneo-nigra, praeter aree circnmhilaris alba. 

Aasm : in montibna Negemibna orientalibne in ditione Jabma diata, 
Abdul Huq ! 

Thin very 5 9  epeciee in habit muoh reeemblee the oommon Xwa paradisiac4 
Linn., rwaPrcIre emmijera Lour., VAB. prwimaa King, from Bikkim, with whioh it 
moreover sgreee in height, in having the leevee very deneely glaooons beneath, and 
in hsving the fruit diitinotly angular. The two are however different tu regarde the 
oolonr of the brnota whioh in the Bikkim plent are violet-purple, in the preeent 
epeoies ere of a warm 'Indien red' ontside snd a bright shining orange wlonr 
inside. The stem in the Nags plant is mom greoefnl end alender than in the 
Bikkim one. The moet selient differen- however is in the h i t s  whioh in the 
Bikkim plant are stouter end are reoarved aa in all other varieties of M. paradhiam, 
whereae in Y. Nagmiurn they point pereietently forward end downward in the 
direation of the apex of the long pendulo& raohie ; the raohis too in the Nags plmt 
is mooh more slender and tlie braots are much more remote thsn ie ever the caw in 
M. pradwMca ; the cone formed by the braots ie ooneeqnantly longer, narrower and 
more aharply pointed in the Nnga plent than in Y. pradisiaca. Another nearly 
related speoies is Musa glauca Boxb. from Burma, which however differs greatly in 
the oolour of its braots whifh are almost green, in the size of its lesvee, whioh nre 
lens than 2 metres long ; ahd in the shape of its frnit which ia ellipsoid and not 
angular, and though wider (5 om.) than in the Nege plant in only 0 om. long and ia 
not etipitate. 



Novicim Indicm XXII. An undesmibed Araliaceons Qenuo from Ujyer 
Burma.-By D. PBAIN. , 

[Bead 2nd Deoember, 1908.1 

Among the plants obtained by a native collector of the Royal 
Botanic Garden, Calcutta, while working in the Kachin Hills under the 
kind enpervieion of Lientenant Crnddras, S.C., Commandant of tlie 
Military Police Battalion a t  Myitkyina, one of the most striking is a 
hitherto nncharacterised Araliaceons plant which cannot be referred to 
any known genus of the order. The neceseary generic definition, and 
a detailed description of the species on which the new genus is based, 
are herewith submitted to the Asiatic Society. 

WOODBURNIA PBAIN. 

Ualycie margo longiasime 7-10-dentatns. Petala 5, valvate. 
Stamina 5, anthem oblongre. Disceur craasior. Ovarium 8-13-locn- 
lam; styli in colnmnam cylindricam coaliti; stigmatibne ad apicem 
s w a m  epectantibne. Fructus (immatnms) ovoidens.-Arbneonla acn- 
leata. Folia digitato-palmate. Umbelle axillax%e simplices solitarie 
pendnlts pro ordine pmgrandee. B~.acteolm magnts lanoeolatre. Pedi- 
oelli anm flore continni. 

Bpeoiea singnla montinm Kaahin nncnpatoram incola, speciei nnlli 
genernm adhno notorum amte f i n i s  ideoqne pro epeoie generis cnjns- 
dam novi typioa habenda. 

WOODBUBN~A PENDULIFLOBA Prain. Arbnecnla 4-5-metralis, can- 
dice simplioi acnleato. Fo2ia circa 20 ad candiois verticem agpegata,  
digitato-palmata; petiolis crassis 60 am. longie, laminis ambitn fere 
uircnlaribns 75 om. latis ; petiolnlis 15 cm. longis, alis interpetiolnlari- 
bus coriaceie margine integerrimis, supra intense viridibns glabris, 
snbtns pallidioribns nervis parce pnbesoentibns ceternm fere glabris, 
proreus arch oonnatis ; segmentis alai.nm singolie 8 cm. latie snb- 
horieontaliter 10-12-nervis ; lobia vel foliolis oblongis, apioe acutia 
20 om. longis 14 om. latie, margine baei late caneata vel snbtmncah 
integre excepta argnte irregnlariterqne serrato, coriaceis, supra indn- 
mento stellato mox decidoo sparse obeitie, snbtns praeeertim seons 
nervos tomento sirnplici indntis, nervia snbbasalibne 5, mediano tamen 
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itet.nm nervos 8-10 ntrinqne emittente. In$orescmtia simplex nm- 
' bellata ; pdnnanlis axillaribns, pendnlis, dense mfo-velntinie acnleisqne 
recnrvis gracilioribns irregnleriter obsitis, 60 om. longis, 1.5 am. craeeie ; 
nmbellis ultra 50-florie. Phes longe pedicellati; pedioellis 6-10 
cm. longis, apice cnm flore continuis ibiqne 5 cm. crrssis, tomento 
simplici dense oontmxto prorsns velutinis ; brwteolis lanceolatis 2 3 . 5  
om. longis, basi 5 mm. latie, supra glabrescentibus, snbtns dense 
velntinis. OaZyx tnrbinatns 1.25 cm. longns, 1 cm. latns dense rnfo- 
velntinns ; dentibns 7-10 lanceolatis aeqnilongis, 2.5 om. longis, basi 
4 mm. latis, minute sed dense velntinis. Petala 5, indnplicato-valvata, 
apice snbepathnlata rotnndata, extns pnberula intoe glabra, 1 cm. 
longs, 3.5 mm. lata. Stamina 5, filementie gracilibns, antheris oblongis 
veraatilibus. Ovarium 8-13-1ocnla1.e; stylis in colnmnam cylindri- 
cam centralem glabram 1.5 cm. longam connatis, stigmatibus apicalibns 
minntis snrsnm spectantibus ; ovnlis in locnlis singnlis solitariis ab epice 
locnlornm pendnlie. F ~ ~ c t t c s ,  hand matnms, snbdi.upacens. 

BUBMA: Kachin; inter Sadon et Myitkyina, alt. 4500', Shaik 
M q i m  ! 

T h i ~  very striking plant has the habit, appearance and much the 
foliage of Treveeia paltnata and Brmsabpuis palmata. The simple 
umbels are, however, very nnnsnal in the order Araliacw and equally 
nnnenal me the very large flowers, the only genns inviting comparison 
in this respeot being the widely different genns Tupidanthue. Tlie 
ebsenoe of ripe seeds is unfortunate since it prevents ns from definitely 
deciding whether the genns should be referred to the Panaceas or the 
H&m; the probability, however, is that i t  belongs to the former 
seriea. 

The genns is dedicated to the memory of our lamented former 
President, H.H. Sir John Woodburn, K.C.S.I. 

Woodburnia pendulifiora Plain. 

1, Bingle lobe of leaf, with portion of inhrpetiolnlar wings, x f 8 2, an inflom- 
oence, x + i 3, a single flower, nat. airs; 4, flower, dbseobd, showing rtellate 
cdy~.lobes, petals and stnmena (removed), dim, and style, nat. a i ~  J 6, transverse 
mtion of top of ovary ; 6, vertioal motion of wary 7, half of ovary in transverse 
seotion, showing attaohmeut of ovnles, snkarged ; 8, ovnle, x 4. 
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On the Life-History and habits of the moth Duomitus leoconotne, Walker . 
in Calcutta.-By E. P. RTEBBINB. 

[Bead 4th November, lQOa.]l 

I propose in this paper to make a few remarks npon the life his- 
tory of a moth, by name Duomitus hoonotucr, Wlk. about whose larval 
and pupal stages little would appear to have been observed or plaoed 
npon record. 

Duomitue le~cwnotus is one of the wood-boring moths belonging to 
the family Co~sicl~. Turning to Hampson's Moths in Blanford's Fauna of 
British India we find that but six genera of this family are a t  present 
known in India : Oossus, Duomitua, hygophleps, Eremocoesus, Phragma- 
tmcia, and Zeuzera. This paucity in the kn6wn genera of the family is 
carried iuto the described species of which a list of but twenty-three are 
known, the numbers per family being ncc follows: Oossus 6, Duomitus 6, 
Azygophleps 3, Zettzera 5, Phragmutascia 2, and Ermocossus 1. About the 
habits of the majority of these species little is known. It is pro- 
bable that most of, if not all, the larvse live and feed in the wood of 
trees, and some of them may spend several years in this manner before 
changing to pupm. In most instances, however, neither the larvm nor 

1 Publioation delnyed by proofe having to be rent to En~land. 
J. 11. 4 
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p u p s  have yet been discovered and described. While, however, this is  
the rule in the family, there are two notable exceptions, in each of these 
caws the insects being of economic importance. Duomitue niger, an 
insect closely allied fo the species we are considering in tliis paper, 
i s  the moth whose larva is known as the ' Blaok Borer' of Coffee- 
planters, and has proved a source of considerable loss on Coffee estates, 
whilst Z w m o  wfm, the moth whose larva is knowu RB the Rod-Borer 

. (called by Hampson White-Borer'), commits great destruction in 
Southern India and is a pest well-known to Coffee-plnnters. The 
life-historiee and habite of these two insects are more or less well- 
known. Of the other representativee of the family in the Indian 
Region we have, however, little on record save the descriptions of the 
moth, in some cases both the 8 and 9 of a speciee having been des- 
iribed, in others the description of the 8 or the 9 only being extent. 
During the last few m o n t h  I have had an opportnnity here in Calcutta 
of working out a portion of the life-history of one of the other known 
species of Dnomitus, that beaiing the name of D. leuconotrc8, Walker, 
and my observations are recorded below. 

The moth of which descriptions of both male and female are given 
by Hampson in the Fauna is a large, stout, striking-looking insect with 
a white tl~orax and greyish mottled wings. Hampeon gives the wing 
expansein the 8 as varying from 98-128 millirn, that of the 9 being 
given as 180 millims. The specimens obtained by me this year show 
that there is n very much greater variation in size in both sexes. The 
following dimension8 of 32 moths all taken from the same tree are, I 
think, neIl worthy of being placed upon record :- 

Expanse of wings 
in d' 

80 millims ... ... 110 ,, ... 108 ,, 
... 90 ,, ... 83 ,, 
... 78 ,, 
... 9, ... 95 ,, 
... 82 ,, ... 73 ,, 

Expanfie of win@ 
in 9 

116 rnillims. ... 
... 88 ,. 
... 88 ,, 
... 77 ,, 
... 100 ,, 
... loo ,, 
... 11 5 ,, 
... 98 ,, 
... 84 ,, 
... 96 ,, 

1 The real ' White Borer ' ia the lnrra of a Cenmbyx beetle. Vide my ' Note on 
the Rn11dnl wood boring inaeots of Bfndrns' pnbliahed in the Appendix Beries of the 
Zndiun Forester, Vol. XXIX, No. 7 (1903). 
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Expanse of wings 
in d 

Expan~e  of wings 
in 9 

... 70 millirns ... ... 108 millitns. 
... ... ... 85 ,, 125 ,, 

... 74 ,, . . , ... 80 ,, ... ... ... 99 ,, 120 ,, 
... ... ... 72 ,, 80 ,, ... 70 ,, ... ... 85 ,, 

8-10 to 110 ,, ... ... 9 -77 to 125 ,, 

The above figures sbow the very great variation in size to be found 
in both sexes. 

Neither larva nor pupa appear to have been previously described. 
Larvo (afmost half-grown).-General tint, a dark flesh d o u r  ' 

with brown head, yellow prothoracic segment edged in front with black 
with a few black specks behind; canary-yellow mosothorax and flesh- 
colonred metathorrtx. Following eight segmenta are flesh-colonred, 
lighter a t  junction of segments. Last segment ia oanarp-yellow, becom- 
ing orange-yellow a t  extremity. 

The head is dark chestnut-brown anteriorly, shining, chitinons, 
ovate, and large; mouth parta black,'antennm short, 3-jointed, yellow- 
brown. Posteriorly head shades off into pale-brown and yellow. It ie 
hllowed by a large prohboracic shield which is hard and chitinous and 
shining, slightly convex. The chitin terminetas a t  the sides, the nnder- 
snrfaoe of prothorax being canary-yellow in colonr and soft. The large 
chitinons shield is ovate, anterior margin straight, posterior ovate, 
elliptical. At  the posterior edge of the thoraoic plate is an elliptical 
circle of small raised spikes or spade-like protrnberances, doubtless need 
to shovel out of the way wood refuse and perhaps for scraping purposes. 
They are set backwards and are club-shaped. Behind these are a nnm- 
ber of minute blaok spots placed in a crescent-shaped manner on the 
mesothorax, the angles pointing forwards. The mesothorax is much 
n m w e r  and smaller and with a quite soft skin. The followiug seg- 
ments are equal in size, about a third lees in diameter than the prothorax, 
and have a few scattered black tubercles on them, each bearing a thin 
white hair. The last segment tapers to a blunt point. 

Month parts pale-yellow beneath. Thorax beneath dark canary- 
yellow and rest of segments dark-yellow. Thoracic legs canary-yellow, 
pro-legs dark-yellow, flat aud thick. Length It inch. 

Pupa.-Sub-cyliudrical, stout. Dark chestnut-brown to almost 
black. Black ventrally. Segmental bands orange, aa also is front of 
thorax. wing  covers, eyes, antennm and legs well marked on  out^ 
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covering. Stigmata black with a circular orange edging. Nine doraal 
segments plainly visible, and 5 ventral ones. 

Length 2 to 2f inches. Size very variable. 
The moths appear on the wing in the latter half of September, and 

are to be fonnd during the remainder of that month and on up to about 
the third week in October. They are extremely sluggish during the 
daytime, but are powerful fliers a t  night. In the day they are to be 
found clinging to the bark of trees whioh their geneml colonration 
greatly resembles, thns serving to protect them from the attacks of 
enemies. The male lives but a few days and dies after pairing with the 
female. The latter lays her eggs, which are small, yellowish and 
deposited in irregular-shaped messes stuck together with some siccable 
material upon the bark of trees. She dies ss soon aa ehe has finished 
ovipositing. Examination of attacked trees has shown that these e g p  
are laid anywhere upon the woody park  of the tree, and that the yon~lg 
larvm on hatching out bore straight through the bark to the sap-wood 
and feed in this for a time, subsequently going into the hard wood of 
the stem or branch. The mortality amongst the young larvee must be 
very high since it would be quite impossible for any one tree to support 
the large number of larvee the eggs of r single moth gives rise to, i t  beinq 
remembered that almost the whore of this stage is spent feeding in the 
wood. The larva almost certainly spends not less than two para 
feeding in the mood of the tree. The evidence for this assertion waa 
fonnd in the case of a tree whioh had practically been killed by tlie 
iusects. M a t ~ ~ r e  popm and moths were taken from tliis tree and also 
two half-grown (or less) Iwvee. Sinoe the motile only issue in Sep- 
tember-October it is evident that theee larvaa hatohed f ~ o m  eggs laid 
Qt the very latest in the year before. 

The larva bores in an irregular manner in the wood, the tunnel 
having apparently no regular or definite directiol~. The tnnnel increasee 
in diameter with the growth of the grub, finally measuring over half 
an inch across. I t  is packed with the wood sawdust end excreta of 
the larva. When fnllprown the larva carries its tnnnel to the onteide, 
boring a hole tlirough tlie bark, and this hole will be observable on the 
ontside owing to tlie fresh enwdust to be seen just below i t  on the bark 
of the -tree. Having tllus prepared an exit, tlie oatelpillar larva backe 
down ita tnnnel for a distance of 2-3 inches (this space being kept quite 
free of wood particles) and spins a stout web-like seriee of stranda of 
a coarse yellowish-brown silk aoross and below the mouth, thns effectu- 
ally preventing ally. intruder, entering the tnnnel from ontside, getting 
near it. The larva then puprrtes. Them strands of coarse brown silk ere 
very charactristic of the popation of this Duomitus. The pupal atage.ie 
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probably a short o n e - a t  the most from six weeks to two monthe. Pnpee 
were foul~d fully mature and also bnt newly changed from larvre early 
in September, but they had all issned by the end of the third week in 
the followillg month. The hole bored to the outside by the larva is 
more or less vertical, only inclining to the horizontal just near the bark, 
so that the pnpa, when the moth is ready to emerge, creeps up the 
tunnel and projects from i t  a t  an angle a t  right angles to the stem of 

. the tree. In  doing this the pnpa beuds over a t  an angle, the upper 
half beiug almost horizontal, whilst the lower portion remains in the 
almost perpe~idicnlar tunnel. The pupal skin then splits down a t  it8 
anterior end both dorsally and ventrally as far as the posterior edge of 
the last tl~orsoic segments and the moth crawls out. I n  the cleav~ge 
the l i e d  and anterinal covering comes away as one piece. 

It has been said that the larvse live in the wood of living trees, and 
observations have si~own that they will desert trees whioh have been cut 
down and the wood of which has oonseqnently begun to dry. On the 
22nd September of this year my attention was drawn to a small Uassia 
nodogain the Indian Museum cornponnd, which was evidently in a dgiug 
co~ldition, the spring crop of leaves having all dropped and no now ones 
having replaced them. Examination showed that the tree was infested 
by this moth, several holes with half-prot~mding empty pnpal cases 
being perceivable. The tree waa but 15 feet high with a girth of 
twenty inches a t  the base. I t  was much branched all the way np andhad 
a whippy spreading crown. I had this tree cut down and placed in a 
large wire gauze cage. In  addition to two half (or less) grown larvee 
end some live pup= (taken to preserve in spirits) the following moths 
wero obtained from the stem as they issned on the dates noted. [A 
portion of this stem, with the empty pnpal cases in Bitu protruding 
from the bark, i a  now exhibited in  the Insect Pest Gallery a t  tlie 
Mnseum ; the other half will be sent to the British Museum.] 

Date of issue. 

2211d September, 1903 
23rd ,, 1 9  

24th ,, Y P  

25th ,, ss 

26th ,, 1 9  

27th ,, 9, 

29th ,, ,, 
30th ,, 9, 

3rd October, ,, 
4th ,,, ), 
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Date of issue. d Q 
8th October, 1903 ... ... 2 1 

10th ,, . . . . .  ... 1 2 
16th ,, 9 ,  ' a .  .., .., 1 -- 

Total ... 16 16 =32 moths. -- 
I n  addition to these 32 moths there were two others which never 

acquired their proper wings on issuing, probably due to the handling 
the chrysalids received. I t  is probable that a t  least 40 moths left this 
tree during September and October. 

In  addition to the small Oassia nodoso tree, which may be said to 
have been killed by this insect during the present year, a much larger 
tree some 35 feet high aod three feet in girth has been attacked, 
more especially a t  its base, as evidenced by several empty pupal caser 
protruding from the bark surface. 

The moth was noticed in  various parts of Calcutta during the 
above-mentioned weeks, and was evidently this year fairly abundant. 
We have yet to discover what other trees i t  infesta in addition to the 
Caseia nodolra which Major Prain, who very kindly identified the tree 
for me, tells me was originally sent to the Museum from the Royal 
Botanic Gardens at  Sibpur. 

Tlte Oyrlocie in the Bay of Renga2, between the 1311r and 15th Not'enaber, 
1903.-By C. L I ~ L E ,  Esq. 

With four plates. 

[Bead 2nd March, 1904.1 1 

In  the early days of~meteorologicsl study in India, a firet place 
was naturally given to the cyclone, and numerona diecnasious of more 
or less remarkable examples of cyclonic storms are on record. Pidding- 
ton, Blanford, Wilson, Pedler, and last but not least, Sir J. Eliot have 
added to that record, of which a summary may be found in the Hand- 
book of cyclonic storms by the last-named. A referenca to the original 
memoirs will show that the investigators, a t  all events the later ones, 
overlooked not the smallest details, with the result that these details 
almost appear to be the main object of the discussion. But that 
had carried with i t  ita own cnre. Now it is recognised that mauy 

1 Publication delayed by proofs having to be sent to England. 
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of the details are unimportant in their bearing on the p d  centrnl 
problem of the cyclone. 88 a consequence, a cyclonic storm such aa thnt 
of the 14th November lash, receives lees voluminous attention now then 
it would have done fifteen or twenty years ago. 

I have a two-fold purpose in offering this brief paper for publica- 
tion :- 

(1) To show by means of the experiences of t,he Steamers Madura 
and Pentakota, one .from Calcutta to Rangoon, the other from 
Rangoon to C~lcutta,  how diffioult i t  i n  to avoid the dangerous 
central area of cyclones by a study and application of the 
rules given in Sir J. Eliot's Handbook, even supplemented by 
such local observation aa ia possible in stormy weather. 

(2) To point out that the peculiaiity called "reourving," present 
in all severe oyclonee, has never been investigated or ex- 
plained, and that nntil more is known regarding that part 
of the oyolouic phenomenon, rules may enable seamen to evade 
imaginary oyclones where no danger exists, but will be of 
little avail in dangerous storms. 

I n  the introduction to the Second Edition of the Handbook of 
C~clonic storms, Sir J. Eliot says :- 

L' By following these or similar instructions he (the mrtriner) will, 
in the great majority of oases, if not in all, when he is in- 
volved in cyclonic weather in the Bay of Bengsl, be enabled 
to avoid the inner s h i m  area of dangerous wiuds, and fierce 
squalls and rapid ellifts of wind." 

''1 may here point out that my aim throughout the book has not 
been to give hard and fast rules, the observance of which will 
enable any aeamnn to pursue the safest course when he meets 
with a cyclonic storm in the Bay of Bengel. I do not believe 
i t  is possible to draw up rules which will be of nae without 
the co-operation of the full intelligence of the person who 
wishes to employ the experience embodied in any series of 
rules drawn up for his guidance." 

As I understand the abovo remarke, the difliculty is not considered 
to be as regards the reliability of the rules, but as regards the "full 
intelligenoe of the person. " Now, in my opinion, and i t  is baaed on 
fifteen experience not only of telegraphed reports bnt of personal 
observation, rules are quite nseleas in the cRse of a storm mch as that 
of the 14th November, and mill contiuue to be useless nntil one is added 
enabling the sailor to estimate the amount of recurving. Until then 
the intelligence of the sailor cannot be implicated. 
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When I nee the expression personal observation, I do not wish i t  
to be understood that that part of my experience was gained a t  s e a  I 
refer to storma which have recurved over Lower Bengal. I n  all cases, 
whether a t  sea or on land, I have seen.no reliable iudication supplied 
by the telegraphed reporta, on which could be based any statement 
beforehand that the storm will recurve. But that recnrving is readily 
shown afterwards by gronnd-level observations. Now, becanse the 
recnrving is m readily shown, and because the result of i t  may be that 
ships or ports, to all appearsnce free from danger, beoome involved in  
the storm, the onus of proving that this mcnrrence could not be fore- 
seen may 'at any time fall upon some individual ill-prepared to meet the 
charge. It, therefore, appears to me to be important that i t  should be 
fully recogniaed that, as far ae present-day knowledge of storms goe~ ,  
recurving can be neither foreseen nor provided against. I n  support of 
thia belief I pnt forward the cyclonio storm of November 14th last, and 
the tracks of the two steamers. This is not, i t  should be understood, 
tile ouly storm in the period over which my experience extends, that 
might be brought forward as evidence in favour of my contention. 
But a rapidly-moving cyclone, such ae the one of the 14th November, 
last was, with the accident of two ships moving from opposite direc- 
tions on the outer boundary of the storm a t  noon and involved in the 
hurricane ares before midnight, gives a very rare combination-so rare 
t l ~ a t  full advantage should be taken of the lessons to be extracted. It 
will be seen that both ships, under entirely different circumstances, con- 
tinued steering almost directly towards the storm area, and this is 
more remarkable in the case of the Madura, because everything wae 
done that a study of the rules laid down by Sir J. Eliot in the Eand- 
book and " the full co-operation of the intelligence of the person " 
could do to keep away from the storm centre. I t  should be remem- 
bered that these ships were navigated by men who have had mnny 
years' experience of weather in the north of the Bay, who have made 
a careful study of the historical survey of the various storms in the 
Handbook, and have been compelled by circumstancee to wntch weather 
changes very carefully. I t  should also be remembered that beeidea the 
Cap& of the ship there wae on eech vessel a member of the Hoogllly 
Pilot Service, whose members are specially aoquainted with weather 
conditions in the north of the Bay. My information was in the first 
instance received from Mr. Tl~orpe, of that Service, who wee on board 
the Madura; and such facts as have reaahed me sinoe have all tended 
to c o n h  my opinion that the statement of the firet page of the 
Handbook, that in the great majority of caees, if not in all, the mariner 
will be enabled, by following those inetructions, to avoid the storm 
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area, will not be trne until meteorologbta have accounted for the part 
of the phenomenon oalled " recurving " or " recurvature." 

I have attemptea to show in other papers that the recurving of 
deprtxmione over Central and Northern India ie associated with impor- 
fant variatione in rainfall distribution iu India. I t s  further importa~rce, 
ae a feature of all severe cyclones in the north of the Bay, Laa, I bqlieve, 
merely to be recognised to show that this pllenomenen of recnrving is 
the moet important meteorological problem at present awaiting solu- 
tion. I coneider, therefore, that it cannot be too often repeated that 
tlie explanation oannot be enpplied by an examination of registers only. 
It ie, in all probability, an  effect joititly dependent on changes indicated 
by the ground level instruments, and on the npper strata of the atmos- 
phere. Should that sesump~ion be correct, its solution mnst, of a cer- 
tainty, await observation of the npper strata, and those interested mnst 
remain satisfied that no forecaat except of the most general kind is pos- 
sible where reoorving is an element to be considered. 

The followi~~g i~ an rtocount of the experiences of the S.S. 
Yadura on the voyage from Calcutta to Rsngoon :- 

, "Left moorings at 7-0 A.M. 14th, and proceeded down the river, 
where after an uneventful tr ip we passed Saugor a t  2-0 P.M. Tlae 
weather signals hoisted there were somewhat nasty, L standing for the 
part of the Bay we were going to, whioh means strange winds and pro- 
bable aqnally weather, forming apparently part of a cyclonic whirl ; but 
the weather looked eo fine that no one waa anxious. At  5 P.M. Caphill 
took o h w e ,  and we headed away for the Algaada, weather remaining 
very h e ,  and with the exception of a slight southerly swell, perfectly 
calm. Bunset that evening wae a eight to behold, being a most magni- 
ficent one--olonda eoft and woolly in long streaks across the sky, packed 
olose together, being lighted into an extraordinary glow of deep blood- 
a d  whioh lasted for some coneiderable time. Everyone went to bed 
early, expeoting a pleasant trip, and the weather for the first part of the 
night remained calm and fine ; but towards morning i t  steadily began to 
get worse, the wind which had been blowing S.E. and E.S.E. backing 
round to East till a t  4 a strong E a t  breem waa blowing, and a mode- 
rate to rough sea was running, and the weather overcast and rainy. 6-0- 
The wind m still E. but the weather wae thickening ; a t  7-0 the wind 
end weather much the same; a t  7-45 the wind back to E.N.E. with 
iwmming f o m  and heavier eea and a naaty swell from S. It being 
oe* now that a cyolone waa approaching, the vessel was hove to, to 
see what direction the etorm w a ~  travelling ; a t  8-0 Bar. 29'86, the mind 
wae etill E.N.E., making the storm S.S.W. of us ; a strong wind was 

J. 11. 5 
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blowing and ¶lard squalls with aontinnons rain. High h d  sea and 
heavy swell from f3. 10-&Bar keeping steady, wind hauled E. x N., but 
the weather did not improve .ll-&Bar : 29-84, +tared c o m e  E. x S, 
storm centre then bearing S.W. x S. from the direction of the wind. 
12-0-Wind still E. x N., strong wind and high sea with very heavy 
squalls, Bar: 29.80. 1-&Wind back to E.N.E. 2-0-Bar: 89-75, 
wind.N.E. and the weather getting worse, showing storm was rroeeing 
onr bows. Altered come  to 8.W. and went full speed. 2-5, wind back 
N.N.E. and the swell which waa very heavy came from 8.S.E. 2-25, 
wind hauled E.N.E. 3-0 Bar : 29.60, wind back for a few minutea to 
N.N.E. but went round almost at once to E.N.E. 3-25, Bar : 29-50, wind 
E.N.E. 3-40, wind E, both wiud and sea decreasing but heary swell 
from S.S.W., which taken with the hauling of the wind and the rspid 
fall of the Bar. sl~owed storm was settiug nearer and crossing om bows, 
so altered course S.E., having run 18 miles on the previous course: the 
Bar. now remained steady for 8 bit but then commenced to fall and the 
weather to get very much worse. At 4 Bar: 29.45, wind bscking 
again to E.N.E., very strong, with a high confused sea and heavy swell 
from S.S.W. 5-10, Bar: 29.40, wind again hcked toN.E. and weather 
got worse and worse, showing 'that storm had plnobably r e c d  and 
was coming towards us. So the c o m e  w a s  again altered to S.W. At 
5-15 a terrific squall struck the vessel with hurricane foroe N.N.E., 
carrying sway awnings, after boat and doing damage generally ; this 
kept on wit11 nilabated force till 7-15, when the wind which gradually 
backed from N.N.E. through N to N.N.W. suddenly shifted 60 N.W., 
and the Bar: which was pumping b d l y  from 29.35 to 29.40 suddenly 
jumped up a tenth and a half; from this the weather rapidly improved, 
the vessel being kept before the wind until a t  8-30 with the wind still 
N.W.; Bar : rising we went on our course again full speed." 

The accompanying charts show more clearly- 
(1) that from 8 A.M. of the 15th, when the centre of the cyclone 

was about 200 miles distant, until 8 P.M. of the same day when 
the centre had passed to the north-east of the vessel, the 
officers were en~aged in acontinued effort to follow the inatruc- 
tions of the Handbook. 

(2) that the general effect of trying to follow the rules, was not to 
keep the ship away from the storm area, but to carry her 
directly towards the approaching centre. 

(3) that the failure to avoid the storm centre wss due to the re- 
curving which ia ao conspicuous a feat- of the stor-m. 

I t  may be said that recurving is so frequently present in cyolones 
in November that i t  ehoald have been possible to allow for it on thia 
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CK?areioh. - In  my opinion reourving is present in all severe cyclones, but 
it occnre in p t  variety of degree. Anyone sceptical on this point haa 
only to look a t  plate XLVII of the Handbook, 2nd edition, and he 
win find there the traoks of the eight severe cyclones described in t l ~ e  
text. T l ~ e  oliief feature is that no two are alike, and that not one ia 
like the track of the cyclone of the 14th November. 

.If i t  had been possible to estimate on Sir J. Eliot's system of 
forecasting, that is, by considering ohangee of pressure and variations 
from the normal, what the future of 6he storm would be, it might be 
expected that it would be shown in the 111dian Daily Weather Review 
h r  those days. The opinions therein expressed are arrived a t  on lines 
laid down by him, and by subordinates directly responsible to him. 
Referenoe is made to the numbers h m  November 13th to 15th, from 
which the following extracts are made. 
Nmmbsr 13fh. 

"The fall of pressure is perhapa most significant a t  the coast 
ststions ronnd the Bay, aa i t  has been acoompanied with a change in 
the direction of the winds." 

" The clrange in the dimtion of the winds on the Coromandel and 
Circare masts makea i t  probable &hat rain will decrease dnring the day 
in the sonth of the Peninenla" 
November 14th. 

"Another general fail of pressnre haa taken place and the fnll 
baa h n  rapid on the Orissa and North Qanjnm co aats... ... A depres- 
sion is  forming in the Bay of Bengal and pressure is in oonsiderable to 
large defeat nt the sttatione ronxid tqe North of the Bay." 

" Winds are strong a t  Diamond lsland and are cydonio in diroc- 
tion ronnd the Bay, thouall the cironhtion is not well defined." 

" The depression in  the Bay mill probably intensify during tLe 
day. I t  is apparently advancing in a northerly direction." 
November 15th. 

" The depression in the Bny baa dvanced in a north-easterly direc- 
tion, and its lowest poiut is this morning lying off the Arakan coast 
near Akyab, where presuure is nearly a quarter of an inch in defect." 

" Winds ah& a cyclonic oircnlrttion ronnd the depression in the 
north-eaat of the Bay... ..." 

" The depression in the north-eaat of the Bay will probably cross 
the coaet during the day and fill up rapidly." 

The above remarh  are all that were m d e  regardiug the storm on 
the dates referred to. They appear to me to show- 

(1) that when tile Madura was within 200 miles of the centre 
of a disturbance suf6ciently wide-spread to affect the whole of 
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the northern ooast of the Bay, the only indication that  d d  
be given on Sir J. Eliot's system waa that " a  depreseion 
has begun to form over the Bay." 

(2) the chief indication given was that the aosat moat &&ad a t  
8 A.M. on the 14th, and therefore the probable objeative of the 
approaching storm was the Oriesa and North Clanjam o m t .  
With this may be compared the statement in the report of 
the Madtwa that a t  3-30 P.M. on the 14th the storm had 
croseed, the bows of the ehip then steaming south-west, the 
course being immediately afterwarda ahanged to south-eaat. 

(3) that neither from the coset observations a t  8 A.M. nor from 
the o b a e ~ t i o n e  made on the ehip up to 3-30 P.M. of the 14th 
was i t  possible to say that the storm was moving in a directiou 
with an easterly element. 

I believe the abore remnrka show olearly that, so far from Sir J. 
Eliot's statement being oorrect, that tlie inner storm area can be avoided, 
i t  is in the present state of our ktiowledge of meteorology a matter of 

. good fortune rather than of management that ships are not more fre- 
quently involved in severe atormn. Luckily eevere storms are mre, 
their danger extends over a small nren, and the rapid rate a t  which 
they move further diminishes the risk of many veaaels becoming io- 
volved. 

There is another matter on which this question of recnrving beam. 
with no small importanoe, tbat ia, the storm ,warning d ports. My 
practice has been, when a storm such as the oyolone of the 14th Nov- 
ember 1903, or the Chittngong cyolone of Oatober 1897, enters the  
north of tho Bay, to iasne wnrnings to all the ports in the north of the 
Bay. It must be obvious that this s t o ~ m  of the 14th November last, 
might have struck the land a t  the month of the Eooghly, or Chitta- 
gong or AJqab nccordi~lg to the amount of recurring. I had the Rsme 
difficulty with the cyclone of November 26th 1901, which aame on the 
month of tbe Hooghly a ~ i d  which reaidenta of Clrlcntta will remember 
passed a little to the weut of this city. 

The result of this s y ~ t e m  of warning is that tbe port affeated is 
generally warmed beforehand, but along with that port there are  per- 
haps six others where precautions have been taken and westher hns not 
been to any great extent affected. A further reault is damaging 
suspicion aa regards what Sir J. Eliot cnlls the "intelligence of the  
person" who issued the warnings. The diffionlty arises from the  
recurving of ell dangerous storms ; in fmt it mny nlmost be anid tbat  
recnrving is rarely present a t  sea where there is not danger. I t  appears 
then to bc associated with exceptionally strong wiuds, just as inland i b  
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fa aeeooiated with exoeptioual distribution of raiufall, frequently with .. 
heavy flooding. * 

The only remedy is investigation of the upper strata of the atmos- 
phere, because ground level obeervation fail to display the causes, and 
therefore fail to indicate ita occnrrenoe beforehand. 

It may be said that with the introdnotion of wireless telegraphy 
earlier and better i~~formation will be available. The experience of 
iheee two ships in the qclone of November 14th shows how difficult i t  
is for ships at sea to find out what ie happening within a few m i h  of 
them, and it may be inferred that, even with an effioient system of wire- 
lese telegraphy, guaranteed to continue working in all kinds of weather, 
and more eapeoially to be independent of thunderstorms, it is donbtfnl 
whether mnoh information will be procurable from the shipping in thg 
Bay at  the time of the storm. 

The Andman connection might have given eome information on 
the 13th which would have shown that a e t m  wae approaohing the 
north of the Bay and moving towards Gtopalpnr, but on the point of 
greatat  importtanoe, &., whether the storm would strike the mouth of 
the Eooghly or Chittsgong or Akyab, information from tlie Bndamans 
would have been of no nssistanoe. 

When we come to oonsider that wireless telegraphy faile when 
thnnderetorms are oaonrring, and t h ~ t  thunderstorms ere oonstantly 
oocnrring in the early etagee of cyolonia weather, the probability of 
eesietance in forecasting weather by that means beoomea praofioally 
ail. Wherever wirelea telegmphy baa been tried eo far, ita working 
h a  been temporarily abandoned during thunderstorms ; and this ie so . 

greet a dmwbaak in storm warning work that the Uuited States 
Weather Bureau, after a lengthy trial of wireless telegraphy, hnve put i t  
snide for the present, and are oontinning the laying of enbmarine cables 
over the ehort distances between their mainlnnd and neighbouring 
hlande. If wirelea telegraphy faile for that reaaon aa an aid in storm 
w m i n g  in the temperate region, i t  is much more likely to fail in the 
tropice where lightning is an almost oonshnt aooompaniment of even a 
slight atmospherio dieturbanae. Thoee who doubt the interforenee of 
lightning with wireless telegraphio work may refer to the latest Adminie- 
bation Report of the Telegraph Department in Indin. 

I t  is practically certain that uo improvement in storm werning 
will follow the introdnotion d wireless telegraphy. A cable to the 
Andamane would, undoubtedly, give valuable informatiou, but o111y 
ground level information which is not sufficient to settle the imporhut 
question of recarving. There remains the  investigation of the upper 
strata suggested by Mr. H. F. Blnnford more than twenty yeam ago 
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and still awaiting intmduction in India. For what is being done iri 
this direction in other countries the reader may be referred to pages 7 
to 14 of the Report for 1903 of the Chief of the Uuited States 
Weather Burem, and more especially to the subsequent pages in which 
some idea is given of the lavish expenditure a t  present being incurred 
in  establishing a central observatory for purposes of training and 
research. To quote the report t- 

" The Weather Bureau is so far convinced of the importance of 
findn~g out the laws of this cosmical physics, by which alone the prob- 
lem can be conclnsively aolved, that it. has been thought proper to 
found a research observatory a t  Mount Weather, on the crest of the 
Blue Ridge ~ounta ins ,  and equip it suitably for these investigations." 

Generally, the idea is  to bring together for study under one 
direction the most valuable and practical observations having a direct 
bearing on the higher meteorology, which is now engaging the atten- 
tion of many able physicists and astronomers." 

" Plans are being prepred for a plant adapted to generate large 
quantities of hydrogen, for ballpon ascensions, including a shop for the 
construction of balloons and kites. The ascensions will be limited to 
about 4 miles in height, our immediate purpose being to measure the 
teniperat.ures and thermal gradienb, which will enable na to construct 
daily isothermal charts on the two upper planes already described, 
(3,500 and 10,000 feet high) so as Ls provide isotherms as well ae 

\ isobare on the high levels. It is proposed to make II complete series of 
ascensions-first a t  Mount Weather, and afterwards in different portiona 
of the United States, in order to observe the temperature oonditione in 
all classes of cyclones and anticyclones. We may attempt some high 
ascensions, up to 10 or 12 miles from the ground, when our experience 
and other conditions warrant ; but since storm movementa are practi- 
cally limited to the strata within 4 miles of the ground, tho first group 
of ascensions will be to moderate elevations." 

If the most experienced meteorologiRts of the time consider such 
operations necessary to further meteorological research in the United 
States, it may be safely anticipated that in India where the upper atmo- 
sphere, more especially in Bengal, passes through a cycle of change of 
greater variety and interest, the advantage of similar investigation to 
both storm and flood warning would be enormous. 
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Noles on tL Boxburghiaw, with a description of a wetu q e c i e u  of 
STEMONA.-By D. PRA~N. . 

[Bead let June, 1804.1 

In 1892 a native collector, in the employment of the Royal 
Botanio &den, sent from the Sban Hills a specimen of a Btemosu 
which appeared to be a marked variety S. Qrifithiana Knrz, a species 
first described by Qriffith in his Jowrnal of Travelu, p. 149, but there left 
without a name, though Griffith indicated hie belief that i t  represeuted 
a new genne of Boxbwghkcm. The only salient charaoter by which 
i t  ditFers from the other known species of Stemona is, however, its 
erect instead of climbing habit. Two years ago another plant collector 
brought with him from Lower Bnrma living examples of (3riBth's 
original plant, which were found, on flowering, to agree exactly with the 
original description drawn up by QrifKth, but tO deviate in certain 
respects from the description given by Knre in the Sooiety's Jou~aaal 
for 1873. 

During the present year Mr. Bnrkill has sent from Bnrma (Katha) 
yet another living plant which haa flowered in the Botanic Garden 
side by side with the plant referred to above. Mr. Burkill's plant 
is found to agree absolutely with the Shau Hill specimen already 
alluded to, and to differ so markedly from the Briffithian one aa to 
deserve to be regarded aa a distinct species. The nmssary descrip- 
tion haa been eccordingly prepared and M now offered to the Society. 
The tack of describing this new species has involved an examina- 
tion of all the materll  of this natural order preeent in the Calcutta 
Herbarium and a consultation of various references to its species. 
Advantrtge has thekefore beell taken of the opportunity afforded by 
this study to draw up e key that may be of nee in discriminating 
the various species; in the list that follows the key notes are given, 
enlarging the exieting knowledge of their nomenclature and distribn- 
tion aa well ae of the distribution of S t i c h u r m ,  the only other Indian 
genlla belonging to this order. 
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1. STEMONA LOUR. 

Key to the species. 
Leaves whorled or opposite :- 

... Lesves sessile or shortly petided, 1 4 - n s b .  8-veined 8serilifoliu. 
Lerrve~~ long-petioled, more than 8-veined :- ... Leuves 3-6-nab, 6-7-nerved ... ... japonica. 

Leaves oppoeite at  leaet below, eometimm alternate to- 
w& ends of brhnohe~ :- 

h v e s  oblong-oordate, 7-13-veined, pedanolea 1-8- 
... flowered ... ... ... tuberom. 

Leaves ovate-cordate, 7-11-veined 8 pednnoles 2-3- 
flowered ... ... ... ... nwluccana. 

h v e a  all alternate, long-petioled :- 
Stems twining :- 

Leave~ ovate-cordate :- 
Skm8 slender ; p 0 d I l ~ l a  1-8-fl0~0red ; 1 0 8 ~ 0 ~  7- 
veined ... ... ... ... jaccmiw. 
Stems stont ; pednnolee 3-more-flowered ; lesvee 
13-l&veined ... ... ... ... Curtisii. 

Leaves oblong :- 
Leaves truncate at  base, 7-10 in. long, 9-11-veined; 
ehm stout ... ... ... ... Kuraii. 
Leaves onneate a t  baae, 3 in. long or lew, 7-veined ; 
stem eleuder ... ... ... ... minor. 

8te.m~ ereot ; leaven ovate-cordate; main-nervea 18-17 :- 
Blowers greenish-white flashed with pink ; perianth. 
lobea linear lanaeolate, 1 in. long ... ... Qrifithiana. 
Blowera brownish-red i perianth-lobes ovate-mate, 
'6 in. long ... ... ... .., Bsrkillii, 

1. STEYONA S~SS~LIFOLIA Miq. Pm1. F1. Jap. 386 (1867); Franch. 
& Bevat. Ennm. PI. Japon. ii. 92. 

Rozburghia sessilifolia Miq. Ann. Mus. Bot. Lngd. Bat. ii. 211 
(1866). 

JAPAN. 
Figured by Yoknsai in Sontoko Zusets ii. (2 ed.) t. 55. 
2. STEMONA JAPONlaA Miq. Pml. FI. Jap. 386 (1867); Franch. 

& Bevat. Ennm. P1. Japon. ii. 92. 
&hrghio j a p i c a  Blnme, Enurn. i. 9. (1827). 
JAPAN. 
Figured by Yokusai in Somoko Zturets ii. (2 ed.) t. 56. 
3. STEMONA TUBEROSA Lour. Flor. Cochin-Chill. 409 (1790) ; Flor. 

Brit. Ind. vi. 298. 
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In?uzma maderasp. foliis bin& p b h r e  venosis Petiv. Gezophyl. 50, t. 
31, f. 6 (1702). 

Ubium polypoides album Rumph. Herb. Amboin. v. 364, t. 129 
(1750). 

Dioscorea oppouitifolia  inn.'^^. PI. I032 in part (1753). 
Ibzburghia gloriosoides Jonee in Roxb. Corom. PI. i. 26, t. 38 

(1795). 
12. oiridiflora Sm. Exot. Bot. i 111. t. 57. (1804). 
B. glwiosa Pers. Syn. 412 (1805). 
12. a t e m o n a  Stend. Nomencl. (2 ed.) ii. 475 (1841). 
8tenm-a gloriosoiderr Voigt Hort. Suburb. Calcutta. 650 (1845). 
INDIA : ciroare ! INDO-CHINA : Assam ! Silhet ! Khasia ! Jaintea : 

Naga Hills ! Chittagong ! Siam (fide Knnth) ; Cochin-China (fide Lou- 
reiro). CHINA : Hnpeh ! Formosa ! PHILIPPINEB : hen ! MOLUCCAB ! 
($& Rnmphins). 

DMscoreo oppositifdia Linn., Sp. P1.1038, is baaed on two plante one being the 
Dioacorea folik oppoaitis ovatia acuminatis of the Flor. Zeylan., p. 861, which still ia 
acoepted as D .  oppositifolia Linn. ; the other plant to whioh, in Linnaene' work, the 
name gave cover, ie the Inhama maderasp. foliis binw pzlkhre venosis of Petiver (Gar. 
60, t. 81, f. 6). The expression ' pnlohre venosis' onght alone to have been anfficient 
to exclude Petiver's plant from amooiation with the Ceylon one, nnda onraory glance 
a t  the flgnre oonld not fail to show that the two did not agree. I t ,  however, occur- 
red to Mr. Bnrkill and myeelf, who have been of late engaged in atudyiogthe 
IndianDioscoreae, that Petiver's plant might not be a Dioecorea at  all. We therefore 
referred the anbjeot to the Keeper of the Botanioal Department, British Mmenm, 
in whioh inatitation the aotnal speoimem from whioh Petiver's drawinge were made 
are preserved. The result ha6 been that onr friend, Dr. Bendle, to whom the en- 
quiry waa entrusted, finds that the plant in Petiver'e colleotion whioh Linnaem has 
included in hia Dwecorea oppositifolia is really Btensorrcl tuberosa. 

Ooosaionally, bnb very rerely, the leaves low down may be 8-nate, and ocoaaion- 
d l y  thoee at  the tipa of branohes are alternate, bat thin hae not been notioed by tho 
writer on any of the stoat main-eteme. 

4. STEYONA YOLUCCANA Prain. 
Ubium polypoides rubruna Rnmph. Herb. Amboin. v. 365 (1750). 
Rozburghihia moluuxna Blume, Ennm. i. 9 (1827); Knnth, Enum. 

v. 289. 
MOLUCCAB : (Jirle Rnmphins) ; Amboina, Barclay ! 

This epeoies is very oloeely related to 8. tuberoaa but diftere, in Barclay's 
speoirnen, in shape of leaf and style of infioresoenoe, in both whioh partionlars it  
resembles 8. Curtisii; that species, however, has smaller fiowem and only alternate 
lesvea : aooording to Bnmphine the present plant has the leaves scattered towurda 
the enda of the branohes, oppoeito below. 

J. 11. 6 
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5. STCMONA JAVANICA, Engl. Natiirlich. Pflaneenfam. ii. v. 8, 
( 1888). 

Razburghia gb&& Zoll. Plant. Jav. n. 2441 (1850); Hassk. 
Nener Schlnese. Herb. Amboin. 275 (1869) ; not of Jonee. 

a. javanica Knnth. Ennm. v. 288 (1850). 
JAPA : Malang ; in woods near the see, Zollinger ! 

There is no doubt aa to the validity of this epeoiea, whioh wae propornd by 
Knnth and hea been einoe woepted by Engler, Beaidee having thinner, smaller, ar~d 
fewer-veined leaves than 8. Wroeo, ita flowere, whioh are noted by Zollinger in hir, 
Beld-note as dark-red, are about one-5fth the eise of thorn of that speoiea. 

6. STEMONA CUBTIBII Hook. f. Plor. Brit. Ind. vi. 298 (1892). 
MALAY PEKIN~ULA : Penang ; Waterfall, Ourtis ! Pemk ; Batn Oajn, 

Rcortechini ! Lnmnt, Bidley ! 
7. STEMONA sp., P nov. 
Rorburghia gloriosoidea K n n  in Herb. Calcutta, hardly of Jones. 
BURMA : P e p  ; Laelo Chonng, Kurz ! 
Leaves all alternate, oblong, 7-10 in. long, 3 in. wide, base truncate. 

Thie hea narrower snd tlrmer lesvee than is usual in 8. trberosa, though aone of 
our examplee of that plant have leevee very like those of the preaent one. In  texture 
and also in shape its leaves aooord beet with thoee of 8. minor, but they me maoh 
larger and the etem ie mnoh stouter than in that plant. Bnt for the fact that the 
leavoe on a etont main-etem are alternete, a ohsreoter never met with in true 
Btemona tuberoan, the identifioation of Knrz might almost have been amptad. 
Meanwhile, however, this is one of the m e e  where it in eafer to donbt the determina- 
tion, and when faller mataris1 is available it may be neaeesary to reoogniae thia ns a 
dietinot speaiee, 8. Kunii. For the preeent it m u t  be aooepted ee, a t  b a t ,  a die- 
tinot variety of 8. tuberom. 

8. STEMONA MIHOB Hook. f .  Flor. Brit. Ind. vi. 298 (1892). 
h b u r g h i a  gloPiosoidse Wight, Icon. t. 2061 (1853), not of Jones. 
R. glmiom'dss var. minor Thw. Ennm. P1. Zeyl. 482 (1864). 
S. INDIA : Malabar, Wight ! C ~ Y L O N  : Trincomali, Qlenie. 

The relatiomhip of this to 8. buberoea ia muoh the eame M that of the preoe- 
ding form ; the moet nalient ohlveoter being again that here all the leavea are alternate. 
Thie plant, however, further difiere in being dietinotly smaller in all it8 parta, and 
there is no donbt that Bir Joeeph Hooker is amply jaetiaed in ooneidering it a 
dietinot epeoioe. 

9. STEMONA QBIFFITHIANA Knrz in J o m .  As, Soo. Beng. xlii. 2, 
109 t. 10 (1873) ; Hook. f. Flor. Brit. Ind. vi. 299. 

[Qen. Nw. near Rozburghia] Griff. Jonrn. Trav. 149 (1M7). 
INDO-C~INA : Bnrma; vslley of the I ~ ~ a w a d d y  from Ava to Pegn. 

The de~cription given by Knn, whioh, eo far an referenoe to coloration goos, baa 
been followed in the FZora of British India, deviatee somewhat from the original 
aocount witten by Qri5th in the field. Moat of the e p e c i m e ~  whioh Krus had 
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before him when writing hie deeoription are in Herb. Cdontta now, but hereie o note 
in Kurz'e handwriting that indicates the removal of two of theee enbmqnent to the 
preparation of hie demxiption. There ie notlling to ehow that Knra had the 
a d v m n t .  of atadying an original Qriffithian specimen and while most of the 
epeoimenm named OriNhiama by Kan himself belong to the plant that does accord 
aractly with the deeoription drawn np by QrifBth, one of Knn'e specimem appear6 
to the writer to belong to the speoiea next to be desoribed. In any awe the ~ n n t  
that Knrs gives of the oolonr oi the flower eeeme to wggeat that Kara muat have 
seen, in the fle!d, p h t a  of both epeoiee. Though the two plsnta are very olosely 
allied the writer ie ~etisfied, after e oarefal examinition of the two in the living 
&ah, a d  while flowering aide by aide, that they are dietinot, and that the distinotion 
in too marked to admit of their being deemed merely two varieties of one 8peoiee. 
Both plan& it may be notad, begin to flower before the leavee are fully developed, 
bat flowering doee not oeeee, in either w e ,  till mme time after tke leavea have 
att8ined thek fullaim. 

The diagnosie between the two plsnta ie ae followe :- 
Internode~ leee than '5 in. long ; perianth-eegmente 1 in. 
long or rather longer, linear-lanoeolate, white with o 
greeniah tinge externally and l pinldeh tinge within; fleaby 
keel of filaments purple ... ... ... Brid;th;aAa. 
Internodes more than 1 in. long, perianth-segments 'b'6 
in. long, ovate-lsnoeolate, greenieh-red externelly, dull 
red within ; fleahy keel of filaments cobmlt-blue ,.. BurkiUii. 

10. STEYONA BUBKILLII Prain. 
BWA : Shan Hills ; Abdul Hug ! Katha ; BurkiU ! 
Rootdock stout, hypogaeons. Leawee ovate, acute, slightly cordate. 

3-4 in. long, 2 - 5 3  in. wide, 13-15-nerved ; petioles 41-6 in. long, alternate, 
Stenwelender, erect, 6-18 in. high ; internodes 1 in. or more long. Flowers 
greenish-red externally, dull-red within, bracta ' 5  in. long, lanceolate; 
pedicel8 1.5 in. long, etrict ; perianth-segmenta .5-.6 in. long, ovate-lan- 
ceolate, acute. Stamens 4, filament8 broad, dull-red, with sometime8 
one, sometime8 2 linear fleshy cobalt-blue keels on inner fwe;  anthem 
yellow. Fruit not seen. 

Though eo nesrly related to the foregoing epeoiee this plant differe in too many 
oharaotera to be oatiefnotorily dealt with ae a mew variety of 8. Gifithiana. The 
mots, which were brought to Mr. Bnrkill'e notioe during a reoent tour in Burma, 
in oonneotion with the enquiry for epeoiee of Dioswrea, are known ae !l'ham-van- 
nyet. They we not eaten but are uaed as on ineootioide. 

2. STICHONEURON HOOK. B. 

~ T I C ~ O N E U R O N  MEMnRANAcsuY Hook. f. Flor. Brit. Ind. vi. 899 (1892). 
Add to localitws of F.B.1.:- 
MALAY PENINSULA : Perak ; Scorlechini ! 
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As regard8 distribution we find that Btenwna exhibits in a very strik- 
inq fashion the peculiarities characteristic of many of the genera that are 
confined to tho monsoon-region. I t  ie, to begin with, remarkably wide- 
spread within th&t area, extending from Malabar and Ceylon to Japan on 
the one hand, and to the Philippines and the Molncoas on the other. But 
with the exception of the wide-spread Stmuma tuberosa, whichocanpies 
almost the whole of the mntral portion oE thia large area, the individual 
species a~ much localised.. In thie insfance, no species hse so far been 
actually obtained from the Himalayan region, through the central 
species, S. tuberosa, has been collected by Mr. Q. Mann in the Chardnar, 
near the base of the Eastern Himalaya The genus Stic7aoneuron ocom in 
Eheeia and Silhet; and has been gathered again in the Malay Peninsula. 
The sub-joined tabular statement shows that of the 10 speoies known, one 
oconra in Ceylon, two in India, four in Indo-China, one in China, two in 
Japan, one in the Philippines, two in the Molnccas (Malaya eest of the 
Wallace line), and two in Malaya proper weat of the Wallace line. Of the 
Indian species, one ie confined to U b a r  and Ceylon and ie the only 
species in these mas, Of the Indo-Chinese form three are endemia; aa 
are both the Japaneee, both the western Malayan, and one of the two 
Molncaan speciee. - 

Table of distribution of the g w a  Stemona and Stichonenron. 
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The Asiatic species of OUMO~IA.-By D. PRAII?. 

[Read Lst June, 1804.] 

I n  the Journal of the Bsiatic Society of Bengal, vol. lxix, pt. 2, 
pp. 175, et seq., a list of the Asiatic species of the genns Ornu&a 
was published. The list included 22 species. Since 1900, when the 
list appeared, further material has been communicated from S. China. 
This material includes examples in flower of one epecies, 0. yunnan- 
ensis, of which previously only the fruits were known; it also includes 
material both in flower and in frnit of a distinct new species that has 
been deecribed by Mr. S. T. Dnnn, in the JourraaZ of the Linnean 8ociety, 
under the name 0. striata. More re'cently Mr. F. B. Manson, of the  
Indian Forest Department, baa sent from Tavoy a specimen represent- 
ing yet another species. As it is desirable, thorefore, to bring the 
censns of the genns, published four yeam ago, up to date, the necessary 
notee, references and descriptions are now offered to the Society. 

The species reported from Tavoy is e member of the gronp 
Yamodieca, within the section Ormosia proper, and its place in the  
genus, most in accordance with the arrangement adopted in the previous 
paper, will be within the gronp mentioned, and immediately before 
7. Ormoeia travancorica Bedd. The new Chinese species is compared 
by Mr. Dunn with 0. gracilio Prain, and in general appearance this ie 
the species that i t  most resembles. But while it is undoubtedly, like 
0. gracilio, a member of the section Omnosia proper, the structure of the  
fruit and the size of the seeds are repugnant to it8 inclusion in the  
gronp Maqodisca to which 0. gracilis belongs. Aa a mattar of fact 
the fruit does not rtccord with tbe oharacters of any of the three snb- 
sections or groups that i t  haa been found advisable to mgnise within 
the section Ormsia, but shows that 0, striata probably deserves to be 
considered the type of a distinct sub-section, the "Striatm," connecting 
Macrodisca with Amacrotropis, to be placed alongside and on au 
equal footing with the sub-section Layia, with which last i t  agrees in  
having the valves tl~ickly woody and the seeds small, but from which i t  
differs in not having the pods septate. 

1. ORMO~IA ROBUSTA Bak. 
Add to localities l~itherto recorded :- 
LOWER BURMA: T O V O ~ ,  Shaik hiupim ! 
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6b. ORMO~IA TAVOYANA Prain ; leaflets 7-9, oblong, dull pdegreen, 
distinctly stalked ; flowera in  axillary racemee, pedicels very short ; 
pod large, ovate-oblong, with thick valves rounded on the back. 

Busna : Tenasserim ; Tavoy, Manson's Uoltctm n. 301 1 
A tree, with thickish, dark-brown, glabrons branchen. h a j l e f a  tbiokly cbnr. 

tsooone and rigid in texture, pele-green, quite gl~brouson both enrfaoee,ovate-oblong, 
mote, terminal rsther the Inrgeet, 8'6-46 in. long, 1.6-B in. wide, main-newee 
abont 6 paire curving forwards and rsther prominent beneath; petiolnles -26 in. 
long, and main-mhia 6-8 in. Iong, quite glabroue. Pedmrle glabrous, 2.6 in. long, 
rtont aa ie the m h i a  of the meme 1'6 in. long, which ie glabrone or slightly 
pnbernlolu towardr the apex. Flowers not meem. Etuiting pedicel stout, '26 in. 
long. Pod umber-brown, 8'76 in long, 1'8 in. wide, '76 in. thiok. Bsed oblong, 
'76 in. long, ecsrlet. 

Thia speoiee m a t  reeemblea 0. kavoncwiur bnt hm larger, more notate leaflet8 
and a larger pod. 

The Bnrrneee nsme ie Tataing-sin. 

7 STRIAT~. [Sub-sect. nov. post 7 LAYIAM ponenda.]. Po& with 
thickly woody valves, not septate between the small, often solitary seeds. 

13b. O s ~ o s r ~  STBIATA Dunn, Joum. Linn. Soc. xxxv. 492, (1903). 
CHINA : Yunnan ; mountains in Weatern Szemeo, 4000-5000 ft., 

Henry 11886! 1 W 3 ;  12979! 
The outer layer of the valves of the pod is firmly coriaceoua, the 

endocarp is  woody and snbcmstaceons; the apex like the base is 
oblique nnd projects aa a straight or slightly nucinate beak a t  riglit 
angles to the long axie of the pod and diagonally opposite to the stipe. 

15. ORMOSIA Y U N N A N E N ~ I ~  Prain, Joum. As. Soc. Beng. lxix. 2, 
183. 

Add to description :-Uwolla white. Stamens 10, all fertile, 
exserted ; anthem oblong, vemrrbile. 

Add to citntion of gatherinas from CHINA :-Yonnan; mountains to 
the sonth of Seemrro, 5000 f t., Henry 12885 ! 



INDEX SLIPS. 
BOTANY. 

KING, 8 1 ~  GBOBQE, AKD GAMBLE, J. S~xc~.-Meterial8 for a Flora of 
the Mdayan Peninenla. No. 15. J0u.m. be. Boo. Bengal, LX2U11, 
pt. ii, 1904, pp. 47-li36. 

Key to twenty-three remaining genera from M a l a p  Peniuula, 
pp. 47-50. 

Mew species from Malbybn Peninanla. 
Pinwniua Wrayi, p. 54, T. Lame and T. maloccensir, p. 56. 
Uanthium pauci$bum, p. 58, 0. molle, p. 60. 
Webera aurtisii, p. 67, W. Wroyi, p. 69, W. Yappii, p. 70. 
I m a  humilh, p. '19, I. Sco~techini, p. 80. 
Ym'ndo lacunosa, p. 87. 
h n e l l i a  paniculnta, p. 89. 
Baprornna glomerulatum, p. 98, 61. Bcmtechinii, p. 99. 
Gophilo humifuna, p. 102, a. #cortechinii, p. 1041. 
Uepheelis Bidleyi, p. 106. 
Zashnthue scabridus, p. 111, L. Bidleyi, p. 115, L. $ a k ,  p. 116. 
L. 8ingaporensis, p. 117, L. eubqrieatus, p. 118, L. Wrayi, p. 119. 
L. sub-in~qualb and L. coromtus, p. 120, L. robusturr, L. cw,'wur 

and L. pergmaceun, p. 123, L. malaccensis, p. 124. 
L. perakensis, end L. augustifolius, p. 126, 5. oblongw and L. monh- 

nus, p. 127, L. Ourti& and L. pseudo-~zscidua, p. 128. 
L. w o w  and L. Harveyanus, p. 129, L. fmgineus, p. 130. 
L. scalariformw and L. Jiliformis, p. 131, L. gracilis and L. hn&u, - p. 132. 
The following genera and speciee from the Melaybn Peninsale de- 

saribed :- 
Ooeloapermum, p. 50, key to species, p. 51, 0. s c a h  and 0, trumcu. 

turn, p. 51. 
QuettarL and a. specha, p. 5 8  
T i m i u s  and key to species, p. 53. 
IT. JamboeeWa, p. 53, T. Bumphii, p. 65. 
K& corynrbosa, p. 57. 
Oanthium and key to speciee, p. 58, 0. conferturn, p. 60. 
0. didymuA and 0. glabwm, p. 61, 0. grireurn, p. 62. 
0. parvifolium, p. 69. 





Meaptera and M. Maingayi, p. 63. 
Bardeniopsis, p. 63, 8. hgi fo l ia ,  p. 64. 
Webera, p. 64, key to speciee, p. 65, W. grandifolia, p. 68, W. longi- 

folio, p. 69, W. odorata, p. 68, W. Ridleyi, p. 66, W. stellukrta, p. 
65, W. Wallichii, p. 67. 

I m ,  p. 70, key  to species, p. 71, I. arguta, p. 74, I. Brunonis, p. 
72, I. coccinea, p. 75, I. congeeta, p. 76, I. concinna, p. 81, I. diversi- 
folia, p 83, I. fulqens, p. 79, 1. grandifolia, p. 81 with varr. or- 
borerme, emiocea, gigantea, p. 82 and Kurzeona, p. 83. 

1. Kingetoni, p. 73, I. Lobbii, p. 78, I. snsl.guensia, p. 72, I, multibrac- 
teata, p. 74, I. opaca and I. pendula, p. 77, I. etricta, p. 80, I. 
undulata, p. 76. 

Pavetta, p. 83, key  to  species, p. 84, P. humilie, p. 85, P. indiea and 
var. polyantha, p. 84, P. nancleiflora, p. 85. 

s 

Mm'nda and key to species, p. 86, M. citrifolia, p. 86, M. rigida, 
p. 87, M. umbellata, p. 88. 

Rennellia and key to species and R. specioea, p. 89. 
Pn'rrnatome?.k and key to speciee, p. 90, P. albidifkra, p. 90, P. 

arbeesuilw, p. 91. 
Qnochthohu, p. 91, key  to species, p. 92, Q. cotiacea, Q. macro- 

phylla, 8. sublanceolata, p. 92. 
8 p r m c o c e  and key to species, p. 9 3 , s .  hbpkla, p. 93, 8. scaberri- 

ma, p. 94, 5. stricfa, p. 95. 
Paedetw, p. 95, key  to species, p. 96, P. foetido, p. 96, P. tomen- 

tora and P. verticellata, p. 97. 
8aprosma and key to species, p. 98, 8. Bidleyi and 8. ternaturn, 

p. 100. 
Hydnophytum and 8. fmiccrn'um, p. 101. 
ffeophila and key to species, p. 102, 0. melanoearpa, B. p i h a  and 

8. reni fmis ,  p. 103. 
Oephadie, p. 1041, key  to species, p. 105, 0. cuneata and 0. Qir'Bthii, 

p. 105. 
&&anthue, p. 106, key to species, p. 107. 
L. appre81ur and L. attenuatus, p. 121. 
L. chinensis, p. 124, L. constrictus, p. 117, L. yaocarpue, p. 113, 
L. M f o l i u s  and varr. calycina and krtifolia, p. 132, L. ellip- 
t-, p. 118, L. Qrifithii, p. 111, L. inaequalis, p. 114, L. Kur- 
A$, p. 119, L. longifolius, p. 116, L. Maingayi, p. 132, L. pitoeur 
and v w .  augustifilia and gkrbra, p. 115, L. pterospennw, p. 125, 

' L. rhinocerotb, p. 114, L. stipukrk,  p. 112, L. tonzentorw, p. 130, 
L. Wightianw, p. 125. 





NOTICE. 
Foreign Societies -who favour the Aeiatio Society of Bengal with 

their pnblicatione are informed that the may be aent either to the 
addreeo of the Society at  Calcutta, or to t i e  Agents of the 8ociety in 
London, Mr. Bernard Qesritch, 15 Piccadilly. 

Avle. 
Lee Soci6tes CtrangAree qni honorent la Soci6t6 Aaiatique de Bengele 

de sea publications, sont pribee de les envoyer on directement B I'adresee 
de la  SociCt.4, 57, Park Street, Calcutta, on A l'agent de la Soci6t6 B 
Londree, Mr. Bernard Quaritch, 15 Piccadilly. 

ANZRIGE. 
Aualiindhhe Gesellschaften- welche die Aeiatieche Geeebchaft 

yon Bengalen mit ihren Publicationen beehren, werden hierdmh ereucht 
dieeelben entweder direkt an die Adresee der Gesellschaft, 57, Park 
Street, Calcutta, oder an den Agenten in London, Mr. Bernard Qnaritch, 
15 Piccadilly, zn senden. 





JOURNAL 

ASIATIC SOCIETY OF BENGAL, 

Val. LXXIII. Part  11.-NATURAL SCIENCE. 

Matm'als for a Flora of the itfalayan Peninsula.-By Sir GEORGE KING,  
K.C.I.E., LL.D., F.R.S., Eate 8uptwinfedent of the Royal Botanic 
Garden, Oalcutta, a d  .JAMES BYKES GAMBLE, Esq., C.I.E., M.A., 
F.R.S., krte of the I d i a n  Forest Department. 

No. 15. 

[Bead Mamh and, 1904.1 

In  tlie laet of these contributions thirty genera of Rtcbiucem were 
described. I n  the present one descriptions are given of the twenty- 
three remaining genera. Our acoomt of the speoies of Psychotrk onglit 
to bave been included here. But, owing to an nnfortnnate circnmstance, 
it baa been neceesary to keep i t  back for publication in the next paper 
of the series. I n  the accompanyipg key to the genera, Pychotria ie 
however included. The species described in the present paper number 
123, and of theee 47 are believed to be new. 

Ovary Z-celled with B ovules in each cell, or imperfectly 
Ccelled with 1 ovule in each oell, alwaye pendulons from 
sbont the middle of the septum; calyx-limb truucote; 
drupe with 2 or 4 pyrenos; flowers rlmbellate; oorolla- 
lubes uorrow, vdvato in bud; soaudeut shrubs ... 31. C V E L O S P E ~ ~ U Y .  
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Ovules eolitery in enoh cell 8 ovary 2- to many-oe1led:- 
Radicle superior :- 

Ovnles penduloue from the apex of bhe eel1 ;-- 
Fruit composed of several cohering woody pyrenes; 
stamens inserted on the mouth of the corolla- 
tnbe :- 

Pyrenes 4 to 9 :  corolln imbricate, calyx-limb 
deciduow : shrubs or trees ... ... 33. G u m n s m .  
Pyreuea 12 to 24: corolla vslvate; calyx-limb 

... persietent, cnpular : shrubs or trees 38. T r ~ o ~ r u e .  
Truit 2-celled, consinting of 2 dry small indeliiecellt ... oocci ; herbs with connate setaceona stipules 84. K N O X I ~ .  

Ovules pendulone from the septum near i ts  apex :- , 

Drupe with 2 free or cohering pyrenes; trees or 
sbrnbs with axillary inflorescenoe :- 

Stipules eqnal: shrubs (oftell climbing) ; drupe  
didymous and 2-seeded or nab-globose and (by ... abortion) 1-seeded ; seeds oblong ... 35. CANTUIUU. 
Stipalee unequal, (one very large); seeds cnp- ... shaped; a tree ... ... 36. Msso~maa .  

Radicle inferior :- 
Ovules on the septnm of the ovary :- 

Corolla-lobes imbrioate in bud :- 
Ovary 2-celled, ench cell with nn ovule on the 
middle of the septam; flowers ebrsoteate, in 
smnll supra-axillary clusters, 6-merous: oalyx- 
lobes as long 8s the tnbe, thickened and perais- 
teut, stamens 6, iueerted near the base of the 
corolla-tube; style short; etigmaYumlorm ; fruit 
boldly 10-ridged ; a shrub ... ... 37. GAEDEXIOWIR. 

Corolla-lobes twisted in bud :- 
Ovary 2-celled, each cell with one ovnle (in one 
apecies with 2 ovules) ; flowera 6-merons ; style 
short, pubescent; stigmas stout and grooved: 
fruit with scanty pulp ; seeds plano-wnvex, often 

... cupped ... ... ... 38. Wlrer~a 
Ovary &celled, each cell with one ovuIe inserted 

. near the middle of the cell, not basilar ; Bowers 
4-meroue (5-merow in one species of Iaora); 
style long, slender, glabrous, exserted; stigmas 
aleuder, smooth; fruit globose or didymona with 
leatl~ery or pulpy pericarp; pyrenes 2, wriaoe- 
ous, eaoh with a single plnno-oonvex seed :- 

Style exserted bat never twice ae long as the 
corolla-tube; stigma thicker than the style, 
bi5d : stipulea and braata of the iuflores- 
oence wriaceons, usually small, the latter 
not sheathing ; lenroa uaually coriaceous ... 39. Irutr. 
St j le  very sleuder much longer (oftcu twiw 
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8~ long) than the comlla-tube ; stigma noP 
thiaker then the style (sometimes thinner), 
a d l y  entire; stipnlea and breote of tho 
in floreecence lnrge and membranous (the 
latter sheathing)s lesves membraao~e ... 40. PAVETTA. 

Corolla-lobes valvate in bud :- 
Stamens 4 or  6, asnally i n s e M  on the moabh 
of the corolla (rarely in the tnbe) ; ovules usnally 
i~~se r t ed  below (rarely above) the middle of the 
eeptum, nmphitropoae ; fruit a 2- or- 4oelled 
berry or a drnpe with 2 or 4 pyrenea; trees or 
shrubs, (sometimes sunndent) :- 

Flowers united by their calyx-tube into more 
or less fleshy &ads :- 

H d s  many-flowered, ovoid, solitary or 
in ssillasy or terminal nmbels or paui- 
010s; seeds obovoid or reniform ... 41. MOR~NDA. 
Heada few-flowered, sub-epioata in 
terminal panioless seeds thin, orbiou. 
Isr ... -. ... ... 42 RENNPCLIA. 

B\owsrn Tree :- 

Flowers nnisexna1:- 
Oalyx-limb copnlar ; throat of corolln 
glabm~~a, stamens included in its tnbe ; 
flowera terminal and axillary ; berry 1- 
to 2-needed; seeds sub-globone, peltate 43. P R I R X A T O M K R ~ ~  
CJyx-limb annular, truncate, entire or 
6-toothed ; throat of oorolla woolly and 
benring the stamens; flowers in axillary 
hends ; drnpe globose; seeds com- 
pressed ... ,.. ... 4%. Q T N O C T ~ ~ R ~ .  

Flowers bisexual :- 
Calyx-limb trunoate, entire or obsonrely 
lobed; throat of corolla glabrous or 
hniry ; flowers in umbels ; frnit e berry 
or drnpe with 2 to 4 pyrenes; eeede 
obscnmly trigonons ... ... 31. COELORF~FRMOM. 

Stamens 4, inserted on the throat of the corolla ; 
etyle filiform ; stigma capitate or bifid ; ovnlea 
inserted on the middle of the septum; fruit n 

crnetnoeone or coriaoeona dehisnent merioarp; 
seeds oblong or ovoid with ventral groove; ... h e r b  ... ... ... 45. ~ P I ~ R Y A C O C E ,  

Ovules brrsilar, erect :- 
Corolln-loh inflexed-vnlvnte in bod :- 

Btsmena 4 or 6, inserted in the oorolln-tube ; 
style-arms 2, twisted ; frnit onpanlnr, com- 
pressed or globnlsr, containing 2 dorsally corn- 
pressed,-wiuged or oopped pyrenea often 
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pendulous from s columella ; seeds aompressed, ... the testa membranous; fe t id  climbing shrub8 46. PAEDEE~A. 
Corolla-lobes vnlvato in bud; stamens nsnrrlly 4, 
but sometimes 6 to 7, inserted near month of the . 
corolla ; ovules cuneate, anatropous ; drupe with 2 
or more pyrenes :- 

Flowers nxillary and terminal, solitary or in 
small faaciclea; anthers 4, sub-sessile :- 

OaIyx-limb dilated, unequally 4- to 6-lohed ; 
drupe with 2 pyrenes; fmtid terrestrial 

... shrnbs ... ... ... 47. SAPROBMA. 
Calyx-limb truncate; drupe with 2 pyrenee ; 
epiphytes with tuberous honey-combed stems 48. HYDNOPBYTUM. 

Flowera solitary, cnpitnte or fascicled, axillsry 
or terminlrl :- 

Flowers solitnry ; cslyx with 4 rather long 
hbes  ; stamens 4 to  7 ; creeping herbs ofCn ... with oordete leaves ... ... 49. QEOPBILA. 
Flowers nnmeronp, in h e d e  surrounded hy 
mnny lnrge thick involnores; calyx-limb 
entire ; style-arms 2; atamens 4 or 5 ... 60. CEPBAXLIE. 
Flowers in axillary fascicles or condensed 
ccmes, calyx-limb 8- to 6.fid or entire and 
truncate ; stamens 4 to 6 ; style-arms 8 to 9 : 
leaves distichous, not cordate; pyrenes 3 to 9 51. ~ ~ s r n n ; a o s .  
Flowers in terminal (rarely axillary) corymboee 
or pnnicled, rurely orrpitate, never involucrate 
cymes :- 

Calyx-limb short, 4- or 5-tootlred ; corolln- 
tnbe nsaally long and curved; secds orbicn- 
Iar, very concave on the ventral snrface ... 52. CHA~ALIA. 
Cnlyx-limb sllort, 4- to 6-toothed ; corolla- 
tnbe nsually short, straight ; seeds plnno- ... convex ... ... ... 53. Ps~cxiorxrr.+ 

31. COELOSPERMUM, Blnme. 
Scandent glabrous shrubs; the young branches often compressed. 

Leaves coriaceous, elliptic, oblong or oborate, with few and indistinct 
nerves ; stipules short, broad, oonnate below, acute or bifid a t  the apex, 
cadncous and leaving an ~ n n u l a r  scar on the branch. Plou,ers in 3-6- 
flowered panicled umbels. Calyz-tube short, campannlate or hemie- 
.pheric; the limb membranous, trnncate or obscurely lobed, sometimoe 
dt.cidnous. Corolla coriaceous, clavate in bud, funnel-shaped or salver- 
shaped; the limb with 4 or 5 linear-oblong or lanceolate, sub-acute, 

or reflexed lobes longer than the tube, in bud valvate, the edges 
and apices often recnrved. Stamens 4 or 5,  on the throat of the oorolle ; 

+ The descriptions of the species of thia genus will be printed in No. 16 of the 
prosent series of papers. 
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filaments alender ; anthers linear, versatile ; exserted. Ovary 2-celled or 
imperfectly 4-celled ; style filiform ; stigmas 2, linear-lanceolate. Ovulss 
2 in each cell in the 2-celled ~pecies and 1 in each cell in the lircelled 
species, on fleshy placenta. h i t  depressed-globular, dry or fleshy, 
containing 2 or 4 pyrenes.-DISTB~B. Malaya and Australia-about 10 
species. 

Limb of calyx membmnons, decidaooe: oells of ovary 2, 
... esoh with 2 or more ovules ... ... 1. 0. truncatum. 

Limb of oalyx wrinmons, 'permanent : cells of ovary 4, ... calls nni-omlate ... ... ... 2. 0. scandens. 

1. Cos~os~saaanaa TRUNCATIJM, King &Gamble. A shrubby glabroua 
creeper : youngest branches tl~inner than a goose-quill, pale-brown, 
terete. Leaves coriaceous, elliptic-oblong, or sub-obov~te, shortly and 
rather obtusely acuminate, the h u e  cuneate ; both surfaces (when dry) 
dark-brown with a tinge of olirnceous, dull; the midrib depressed 
on the npper, on the lower; main-nerves about 4 pairs, 
curving upwarda, slender, distinct on the lower surface ; length 3 to 4 
in., in breadth 1.25 to 2.5 in. ; petiole -3 to -6 in. Stipulea small, trans- 
versely oblong, very short (oftell only '05 in. long), pale : coriaceous, 
2-lobed. Paniclea aboat 1 in. long and twice as broad, ternately um- 
bellate on the apex of naked compreesed pednnoles as long as or longer 
than the leaves: the umbels with 5 or 6 ~preading flowers, minutely 
but deciduously bracteolnte a t  the base. ~ b w e r 8  '4 in. long, on unequal 
pedicels shorter than thernaelves. Calyz-tube campsnulate, the limb 
membranous, truncate or obscurely 5-toothed, deciduous, .l in. long, 
Corolla a35 in, long, clavate in bud, the  tube short, Ilairy within, the 
throat glabrous, the lobes 5, valvate in bod, their apices inflexed. 
Stamena 5, in~erted in the throat of the corolla. Anthers linear, exserted. 
vereatile. Ovary 2-celled with ovules 2 (or more ?) in each cell. Uoebos- 
psnnum scandena, Hook. fil. F1. Br. Ind. 111. 159 in part. T r i s d i a  
tncncafa, Hook. fil. in Oen. Plant. 11. 69; F1. Br. Ind. 111. 94. Webera 
truncata, Roxb. F1. Ind. ed. Carey and Wall. 11. 538. 8tyloeoryna 
ttyncata, Wall. Cat. 8433. Curio tmneata, DC. Prod. IV. 894. Paeu- 
dkora truncata, Miq. FI. Ind. Bat. 11. 210. 

PENANG : Walkh. SINGAPORE : Maingay (K.D.) 933. 
2. COCLOBPERMUM SCANDENS, Blnme Bijd. 994. Scandeut : the young 

branches cylindric, pale-brown, thinner than a goose-quill. Leaves 
broadly elliptio, or obovate-elliptic, much narrowed to the base ; midrib 
and 4 or 5 pairs of spreading nerves faintly depressed on the upper 
surface, slightly prominent on the lower; length 2.5 to 5 in.; petioles 
-35 to .6 in. a t i p l e s  less than '1 in. long, narrow. Peduncles usually 
longer than the leaves, slender, compressed, bearing a t  the apex three 
pedunculab few-flowered umbels. E'Zower-yedicet unequal, shorter than 
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the flowers. Cnlyx campanulate, less than -1 in. long, the month 
truncate, usually with 6 minute teeth. amolla  four times se long a8 
the calyx, ciavate in bud, salver-nhsped, coriaceous ; the tube slender, 
longer than the 5 refiexed linear-oblong valvate lobes. A n t h s  8s long 
ns  the corolln-lobes, much exserted. Ovary $-celled, each cell with (G 

single ovule. W v i t  depressed-globular, -4 in. across and .35 in. long, 
glabrous, shining, smooth but with 4 shallow ventral grooves and rr 
minute apical areolus: pyrenes two, each 2-seeded. DC. Prod. IV. 
468; Hook fil. F1. Br. Ind. 111. 159 (in part). 

MALACCA : Urifith (K.D.) 3087. SINGAPORE : R i d l y  109 ; Hullett 
623. PEBAK : King's 0ollt.ctor 3992, 7248. 

The material is imperfect nnd we deeoribe the ohamtore of the ovary and 
ovnlee with eome heeitation. 

82. GUETTARDA, Linn. 

Trees or shrubs. Leaves sometimes three in a -whorl ; stipules 
deciduous. Flowers secund on the branches of axillery forksd peduncn- 
late cymes. Calyx-tube short; the limb tubular, toothed, usually decidn- 
ons. Cmolla with a long cylindrio straight or curved tnbe, the limb 
with 4 to 9 lobes imbricate in bud. Anthers 4 to 9, linear, snbsesaile, 
included witirin the glabrous tnbe. Ovary with 4 to 9 elongate cells, 
with a solitary ovule in each cell; style filitorm; stigma sub-capitate. 
Drupe more or less globular, cromued by the short calyx-limb ; endocarp 
4- to 9-celled, perforated near tlie apices of tho cells. Seeds pendulous, 
oblong oyliudricd or curved, testa membranous, albumen scanty or none. 
-DIETRIB. About 45 species ; mostly American. 

1. QUETTARDA BPECIOSA, Liun. Sp. P1. 991. A small evergreen 
polygamous tree ; young branches as thick as a goose-quill, deoidnously 
pubernlous. Leaves membranous, broadly obovate or ovate, cuspidate, 
narrowed to the rounded or sometimes minutely cordate, rarely mute 
bnse ; upper surface pnle-brown when dry, g l a b m s  ; the lower pale- 
greenish, pnberulous, minutely reticulate ; main-nervea 7 to 8 pairs, 
little curved, spreading, thin but rnthor prominent on the lower sullaue, 
faint on the upper; length 4 to 8 or 10 in. ; breadth 3 to 7 in. ; petioles 
95 to 1.5 in.; stipules lanceolate or oblong, deciduous, .3 in. long. 
fJymes axillary or fl-om the axils of f ~ l l e n  leaves; few-fiowered, little- 
branched, on puberulous peduncles 1.5 to 2.5 in. long. Flowers 1.5 to 
2 in. long, some sessile others on short pedicels. Oalya about -2 in. long, 
minutely velvety ; tube sl101-t-grooved ; limb widely cnpnlor, truncate 
entire or faintly and irregularly toothed. Corolla salver-shaped, many 
times longer than tlro calyx, softly pubescent outside ; the tnbo narrow ; 
the limb 1 in. in dism. divided into 7 or 8 obtuse lobes. Style  glnbrons 
stigma col~ical. Drupe doprcsscd-ovoid or turbinate, woody, globose, 
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obscurely lobed, 4- to 6-celled, about 1 in. in diam. Lam. Ill., t. 154 
f. 2 ;  Roxb. Fl. Ind. I. 686. Wall. Cat. 6219; W. & A .  Prod. F1. Pen. 
Iud. 422 ; Wight Ic. t. 40 ; Knrz For. Flor. Bnrm. 11. 37 ; Hook. fil. F1. 
Br. Ind. 111. 126. O h m b a  jasminifira, Somer. Voy. Ind. 11. t. 128. 
Nictanthes hirmta, Linn. Sp. PI. 8. Jasn~intrril hirsutuwz, Willd. Sp. PI. 
I. 36.-Rheede Hort. Mal. t. 47, 48. 

In  all the provinces--on the sea-coasts.-D18~~1~. Shores of the 
tropics of old and new worlds. 

33. TIM~NIUS,  Rnmpb. 
Shrubs or trees : stipnles ovate-lanceolate, decidnous : leaves moro 

or less coriaceow. &era rat4her small, polygamo-dioecious, in axillary 
cymes. Yale cymes with few or many secund flowers. Female 1- to 3- 
flowered, the pcdicels bibracteolate. Calyz-tube short ; the limb cupula~., 
persistent. Umolla coriooeous, pubescent, funnel-shaped ; the throat 
and the tube within glabrous; limb with 4 or 5 (rarely with 10)  lobe^, 
valvate in bud or nearly so. Stamelas as many as the lobes of the 
corolla, inserted by short filameilts in the tube; anthers linear, dorsi- 
fixed. Disk small, hispid. Ova y many-cellod ; style short, thick, hairy, 
with several more or less united liriear (ofton unequal) branches ; wrcles 
solitary in each cell, peuduloae. Fruit ovoid or globose, nsunlly 4-  
grooved, composed of 12 to 24 or even 30 small elongated 1-celled 1- 
seeded pyrenes cohering by tlieir sides and sunk in a 4-armed, placenti- 
form mase, the whole being enclosed in an epicarp crowned by the 
remains of the calyx. See& cylindric, straight, rarely curved, with 
thick funiclee and membranoae testae; albumen scanty or absent: 
cotyledons small, radicle long.-DISTBIB. About 80 species, Tropical 
Asiatic and Polynesian. 

Female flower solitary on a long pednnole :- 
8' pednnoles long, slender, glabrous ; leaves glabrons 

exoept the nerves beneath; fruit 4-grooved, ... glabrona ... ... ... 1 .  T. Jambosella. 
d pedanolea short, rusty-pnbeeoent j leaves rnsty- 

pabeemot beneath; fruit not grooved, m t y -  
pnbesoent ... ... ... ... 2. T. Wrayii.  

Female flowera in small pednnoulnte oymes ... 8. T. Rumphii. 
8paiea  of which d $owe* and fruit are unknown :- 

Stipnles triangular, aonmioate ... ... 4. T. lowus. 
Stipnlw onpalar, the month with several uneqnal 

linear points ... ... ... ... 6.  Z malaccsnsis. 

1. Traro~ros JAMBOSELLA, Thwaites Euum. PI. Ceyl. 153. A small 
ever-green tree or shrub ; young branches thinner than a goose-quill, 
brown when dry, glabrous or sprwingly silky. Leaves coriaceous, their 
margins sometimes recorved, lanceolate, elliptic-lancoolate, or elliptic, 
acuminate, the base narrowed, cuneate ; both surfaces dull-brown when 
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dry, glabrous; the lower paler, faintly reticulate; main-nerves 5 or 6 
pairs, curving upwards, prominent and silky on the lower snrfaoe, l e ~ s  
prominent and glabrous on the upper; length 2.5 to 4 in. ; breadth 1 to 
2 5; petioles .1 to '3 in. ; stipules lanceolate, acuminate, silky, slightly 
exceeding the petioles, Mab cymes 3- to 12-flowered, on pednncles -35 
to '75 in. long. Fe,nale flowers solitary, on pednncles longer than those 
of the males: the oalyx 4-gonous; suburceolate, the mouth with 4 
shallow obscure teeth. Corolla Ilypoorateriform, -3 to -5 in. long, the 
throat valvate. Anthers slightly exserted. Disk large. Stigmas 4, 
Fruit a t  fimt ellipsoid, but when peridepressed-globose, 4-gonous, sub- 
truncate, about .35 in. across, crowned by the calyx-limb and large disk ; 
arustnceous; covered by a smooth pericalp : the placentas 4, crnciate, 
each bearing about 6 ovules sunk in pita. Bedd. Ic. PI. Ind. Or. t. 190; 
Hook. fil. F1. Br. lnd. 111, 127. T. javescens, Baker F1. Maurit. 1M. 
NelitrM Jambosella, Gaertn. Fruct. I. 134, t. 90 (excl. syn.). He2osporn 
$auescens, Jack in Trans. Linn. Soc. XIV. 127, t. 4, f. 3 ;  DC. Prod. IV. 
391; Miq. E'1. Ind. Bat. 11. 234. Ezcpyrena glabra, W. & A. Prod. 423. 
Bobea glabra, Korth. in Ned. Kruidk. Arch. 11. 211. Polyphragmon 
javescms, Kurz For. F1. B u m .  11. 38. Gttetturda? peduncularis, Wall, 
Cat. 6232; Don. Qen. Syst. 111. 551. Q. Bruaonis and G. missionis 
Wall. Cat. 6220, 6221. 

I n  all the provinces : common.-DIBTRIB. Andaman Islands 
Ceylon, Malay Archipelago. 

VAR. Fiialaysoniana ; leaves elliptic or elliptic-oblancolate, shortly 
acuminate or acute, 3 to 5.5 in. long, the petioles '3 to '6 in. long, fruit, 
nearly -5 in. in diam. T. FinZaysoniacaa, Hook. fil. F1. Br. Ind. 111.127. 
Quattarda Finlaysoniana, Wall. Cat. 6623. Cf. peduncularis, Wall. Cat. 
6222. Timnius, Wall. Cat. 8446. 

SINGAPORE : Wullich, a. l'homson, Bidky 2762. PGNANG : Curtie 
8338. PERAK : Kiug's Oolbctor 1529, 6209. ANDAMAN I ~ L A N D ~  : King's 
Oollector. 

2. TIMONIU~ W R A Y ~ ,  King & Gamble, n. sp. A tree 20 to 50 feet 
high ; young branches as thick as a goose-quill, dark-brown when dry, 
the leaf-cicatrices large, distiuct. Leaves coriaceons, elliptic or obovate- 
elliptic, sometimes rhomboidal, the apex acute, the base much narrowed 
into the long petiole; upper surface olivaceous-brown when dry, 
glabrous everywhere and shining ; the lower paler, dull, the nerves and 
midrib adpressed rusty-sericeous, otherwise glabrous ; main-nerves 6 or 
7 pairs, only slightly curved, ascending, very bold on the lower snrfaoe 
like tho midrib, somewhat depressed on the upper; length 5.5 to 8 in. ; 
breadth 2.25 to 4.5 in.; patiole '6 to 1.5 in.; stipules lanceolate, acu- 
minate, sparsely sericeons, about -5 in. long. Male cymes peduncnlate, 
dichotomow, 6- to 8-hwered, the branches bracteate, short, spreadiug, 
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e v e r y w b  densely rusty-pnbeacent : the peduncle abont -5 in. long ; 
dowers sacnnd, smile. Oalyz -3 in. long, cylindric, campmulate with 4 
broad blnnt unequal lobee, densely rusty-pubescent outaido. Ooroltor 
tkaceoae with wide ehort tnbe and 4 blunt, concave, slightly imbricafe 
lobes nearly ss long es the tube, rusty-pubescent oatside. Anthers 4, 
included, linear, sessile. Female $owe* not seeu. Fruit solitary on a 
pednnole longer t b n  that of the male cyme, ellipsoid or globose, crown- 
ed by the large mlyx and with a single oblong btaot a t  its baa% 
minutely rusty-pnbeecent, '6 in. in diam. when dry. Bee& abont 12, in 
pita on the cruciform placenfsa 

PBUAK : Wray 3200, King's Oollector 5168. 

Thin npeoiee in wry dietinot from the othere deecribed here. Its nearwt ally is 
one from New Oninen, to whiok Dr. Bohder gave the MS. name Polyphrugmos 
.camla. But the latter has emaller laver re hairy below and with rather mow 
main-nerves; tlm petiolw moreover srseborter, and the frnite have pednnolea lean 
&en '1 in. long. 

3. T r ~ a o ~ ~ o s , R n ~ ~ s r ~ ,  Do. Prod. IV. 461 A urnall tree. Younp. 
branches twice aa thiok ae a crow-quill, striate, sparsely pubescent a t  
brst, finally glabrous. Leaves thinly corimons or membrauoue, narrowly 
elliptic, somewhat oblanceolate, shortly and b lu~~t ly  acurninate, much 
namwed at the b e :  npper surfam dark-brown when dry, usu~l ly  
g I s h n s  except for A few hairs on the midrib ; Qlle lower paler, minu&ly - 
reticnl& and with fine white sdpmssed-sericeons hairs ; main-nerves 8 
o r  9 wire, slightly curved, aacending, thin ~ n d  fainb on the lower 
earface, almoet obmlefe on the npper; length 3.6 to 5.5 in.; bteadth, 
1-5 to 2 in. ; Wiole 525 to '4 i u ;  pubescent; stipnlea lanceolatg 
caudate-acnmiate, shorter than the petiolea Mule cymes mnny-flowered 
pubmemt, with many divergent trichotomone bra~~ches ; the flowers -3 
to -5 in. long, secnnd, eeasile, pubeeoent ; calyx campannlate '05 in. long 
Fgmals q m  trichotomous, on pednnoles 1 to 1.25 in. long, and some- 
times bearing small leevea P h e r s  in threen, the middle one sessile, the 
two lateral pedicellate, '4 in. long. Oalyz with a snbnlate bracteole a t  ita 
be, abont aa long aa the pedicel; the tnbe narrowly campannlate 
Cgrooved, densely tomenbe,  aomewhat constricted a t  the base of the 
lese hairy limb; lobee of limb & ovate, subacute, spreading. Corolla 
coripaeons, '3 in. long, twice es long ae the calyx, outside adpmsaed- 
pnbeecent, inside glabrous ; the tnbe cylindric; the month with 4 blnnt 
lobea. A n t h 8  4, linear-oblong, sessile. Style stout, grooved by the 
preanre of the anthers, stigmatic lolws smell. Fruit ellipsoid to eub- 
globwe, tetraqonons, crowned by the erect calyx-lobes, densely covered 
with ehort white deciduous pubescence, .35 in. long : the placentae 
cruciate bearing many seeds, each enclosed in a woody pyrene. Hook. 

J. 11. 8 
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fil. FI. BI.. Ind. 111. 127 : Wall. Cat. 6219. Bobea Walliihiana, Korth 
in Ned. Kmidk. Arch. 11. 811.-Rumph. Herb. Amb. 111. 216 t. 140. 

In all the provinces : common ;-DIBTRIB. M a l y  Archipelago. 

Near T. Jambosella, but with more hairy 1-68, more nnrnerona main-nerves and 
hairier infloreeoenae. The female flowers are in amall q m e e  i n a t d  of being 
solitary as in that species. 

d TIMONIU~ LAXUB, King & Gamble, n. 8p. A tree 20 to 30 feet 
high; young branches thicker than a crow-quill, covered with coarse 
short rusty-deciduons hairs, the leaf-cicatrices bold. Leaven thickly 
memblmnous, narrowly elliptic-obovab, shortly acomil~ate, the base 
cuneate : upper surfaoe dark-brown when dry, glabrous ; the lowel. 
paler, minutely rusty-pubescent especially on the nerves and stout 
midrib; main-nerves 5 or 6 pairs, curved upwards, bold on the lower 
surface, ulightly depreesed on the upper; length 3.5 to 5 in.; breadth 
1'5 to 2-25 in.: petioles '1 to '15 in.; stipules about -35 in. long, tri- 
angnlrrr wit11 long apices, the midrib msty-pubescent. Yak cynres on 
 lender pubescent peduncles 1 to 2 in. long, with 2 diverging 1- to 2- 
flowered branches and a sessile flower a t  the fork. ~ f o w e r s  8.5 in. long, 
those on the branches on pedicels '3 in. long. Calyz  cupular, subentire, 
less than .1 in. long. Oorolla thickly coriaceoun, ontside with dense 
yellomish-brown silky tomentum, inside nearly glabrous, the tube 
cylindric, the mouth with 4 broad blunt lobes one-third of the length of 
the tnbe. Femalejowers and fruit unknown. 

PERAK : King's Collector 10609. 

This has been oolleoted only once and it8 female flowera and fruit are nnknom. 
It  sppenra to be near T. Jambosella bat difIera in its hairy leaves and lax, long- 
pedancled male oymee. 

5. TIMONIUB MALACCENSIB, Ring & Gamble, n. Sp. A small tree ? 
Young branches slender, obtusely &angled, clothed in dense pale minute 
tomenturn. Leaves membranous, broadly oblanceolate or elliptic, 
bluntly and shortly acuminate, narrowed to the base; upper surface 
glabrous, the midrib alone minutoly rnfons, pubernlous when younp, 
pale-brown wl~en dry ; the lower paler, reticulato, with sparse slender 
pale I~airs, tlle midrib and main-nerves cinereous-tomentose ; main- 
nerves 5 or 6 pairs, little curved, ascending; length 3.5 to 4.5 in., 
breadth 1.5 to 1.75 i n .  ; petioles -15 to '2 in. ; stipnles shortly cupular 
the mouth with several unequal filiform processes, two being very long. 
Cymes 2 or 3 in the uppermost leaf-axils, about 6-flowered, one quarter 
of the length of the leaves, tomentose; their peduncles '35 to -6 in. long. 
Flowers densely pubescent outside, their pedicels -05 in. long. Calyx 
tomentoae, slightly more than -1 in. long, campanulate : the mouth with 
4 broad, triangular, spreading lobes. Oorolh nearly twice as long ae t h e  
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calyx, salver-shaped, pubescent outside, glabrous inside except the villous 
throat; limb with 4 ovate-lanceolate sub-acute lobes. Anthers 4, sub- 
sessile in the throat, short, elliptic. Style stout, elongate, sparsely 
hairy below, divided into several broad flat truncate stigmatic lobes. 
Fruit an known. 

MALAC~A : (on Mount Ophir) Ridley 3217. 
Thia Mere notably from T. Rumphii in its shorter flowers and ita stipnles. 

be Ienvee aleo differ. It hae been on1 y once collected. 
Erect herbs or under-shrubs ; stems terete or obtusely angled with 

linear lines of hairs or g1al)rous. Leaven equal, usually narrow, stipules 
aounate with the petiole to form a truncate cup often with bristles on its 
mouth. Flowers white, pink or lilac, small, dimorplious, in corymbose 
cymee. Calyz-tube ovoid or didymous; teeth 4 minute, subequal or 1 
or 2 elongate, persistent. Corolk-tube long, its throat villous; lobes 4, 
valvate in bud, with the tips inflexed. Stamens 4, inserted on the 
throat; anthers linear, included or exserted. O v a y  2-celled : style 
filiform: stigma included or exeerted, %lobed : ovules solitary in each 
cell, pendnions. Frtcit globose or oblong, small, of two mmi-terete or 
dorsally oompressed indehiscellt cocci. See& wit11 membranons testa 
and thick funicnlns; albumen fleshy; embryo axile, the cotyledons 
titin and the radicle superior.-DIETBIB. Species about 10 : Indian 
&layan and Australian. 

KNOXIA CORYMBOEA, Willd. Sp. Plant 1. 582. Het&aceons, 1 to 4 
feet high. Stem terete or obscurely 4-angled, lihtle-branched, pubes- 
cent, tomentose 01. villous, never glabrous. Leaves membranons, pale- 
brown and somewhat olivaceone when dry, petiolate or sessile, narrowly 
elliptic, linear or ovate-lanceolate, tapered to each end, the apex acu- 
minate; both surfaoes hairy like the stems: main-nerves 5 to 9 pairs, 
rather straight, ascending, most prominent on tile lower surface ; l e n ~ t h  
1.5 to 5 in. ; breadth J to 1 in. ; petiole '2 to '4 in. or more. Stipuleo 
rn-wly oupular, their edges with bristles e l  to -2 in. IOIIR. Corymbs 
on the end of the branches, shorter than the leaves, minutely bracteo- 
late, trichotomous; the ultimate branches spicate when in fruit. 
h e r s  -05 in. long, on peduncles shorter than themselves, white or 

Colyz ovoid, with 41 broad blunt triangular sub-equal teeth. 
Corolb-tubo hairy within. Ftuit less than .1 in. long, pubernlous. 
W. & A. Prod. 439 ; Wight Ill. t. 123 : Dalz & Gibs. F1. Bomb. 111. 
Hook 61. F1. Br. Ind. 111. 128. K, term, DC. Prod. IV. 569; Wall. Cat. 
819 in purt. K. eaxerta, DC. 1.c. K. umbellata, Banks ; Spreng. Syst. I. 
406. K. sumatrenab, Wall. Cat. 6183. K.  mollis, Br. in Wall. Cat. 
820, not of W. &A.  K. stricta, Thw. Enurn. 152. Spemacoce ? teree and 
8. ezserta, Roxb. Hort Beng. 10 ; F1. Ind. I. 367,368 : Ed. Carey &Wall. 
3.373, 374. 8. orcmatr-8, Retz Obs. IV. 23, ex Cham. & Schl. in 
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Linnm,  111. 516 (not of Bmb. FZ. Ind. I. 3361) Ouncea trijhh, Ham. ia 
Don Prodr. 1:35. 

I n  all the p r o v i n c e s . - D ~ s ~ ~ t ~ .  &layan Archipelago, British 
.India, tropical Anstra\ia 

CANVRIUH, Lam. 

Shrubs (sometimes climbing), unarmed or spinone, their stipuIee 
of teilconnate. Flower8 small, ~x i l l a rp ,  fssoided, or in corymbose, o&a 
pednnculate, cymes; somotimee polygamous. Ctclp with short tube 
and sliort persistent or deciduous cnpnlar 4- or 5-toothed limb. Obrolkr- 
titbe fnni~el-shaped, campanulate o r  nrceolate,. U R P I ~ ~ ~ J  with a ring d 
deflexed hairs in  the  throat; limb 45-lobed,' v a l v ~ t e  in bnd, finally 
reflexed. Awthme equal in number to tlie lobes of the limb, inserted i n  
the  mouth or  throat of the cordln, seasile or on short filaments. Disk 
annule~., tumid or  depressed. Ovcry 2-celled ; 'style sbont ; stigma l~ rg8 ,  
entire or bifid; ovnlea solitary in the loanli and pendulous. Dr t rp  
didymous or  sub-globoee o r  (when one of the carpels is suppressed) 
reniform, with 1-2 pgrenes, or a 2-celled pnt.amen. Seeds pendnlone, 
obloi~g, with metnl,ranous testa and fleshy dbnmeli; embryo elongate, 
s~rb-terete; the cotyledons short arid tbe  radicle superior.-DIWEIK 
About YO spec4es; it1 Asia, Africa, bropical Australia and Polynesia. 

Plowers 1 in. long, nolitarj or in paire, axillary .,. 1. C. pacipor*n.' 
Flowers lese than -6 in. bng, in axillnry oymee - 

(apiny stlbgK)ing or mudent ahmbs wit11 more or less 
hairy leaves :- 

Lmves rarely so innoh RE 1.5 in. long. with 8 paira of 
mnin-~~erves, the remains of the oalyx oo tbe top of 

... the truit'inc~n~icnous ... ... %. C. prvifoZim. 
Lanvea 2 to 3 in. long with 5 paire of main-nerves : 
fruit crowned by the large calyx-tube ... ... 8. C. mollr. 

Unnrmed trees or nhrubs, glabrous or nearly so F 

Corolla-tube wide, short :- 
Fruit much oompressed, obovate, about '15 in. 
long ; pyreuen liot keeled: whole plant qnite 
glahroas ... ... ... ... 4. C. corfsrtum. 
Fruit ellipmid, smooth, obmnrely 4-angled, some- 
what compressed, 1 in .  or more in length : pyrenee 
pmmillently keeled on the bnok, not warted ; leavne 
with a few adpremed hairs on their lower snr- 

... ... face ... ... 6. 0. glabmm. 
Corolla nnlrer-shaped, the tube very narrow. h i t  
mnoh oompresaed, didymona, minutely velvety, '26 
to 6 in. long : pyre- warted, not keeled: leaves 
quite glabroos ... ... ... ... 6. C. didgmam. 

1. CANTHIUM PAUCIFLORUY, King & Gamble, n. sp. A spiny glab- 
row shrub 15 to 20 feet high: young branohen thicker than SI 
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crowquill, pale. ferete; spines few, slender, curved, shorter than She 
petioles, supra-oxillary. Leavecl membrmons, elliptic-ovate, shortly and 
somewhat obtusely acuminate, bhe base cuneate; both surfaces pale 
olivaceous-brown when dry, dull ; main-nerves 4 to 5 paira, spreading, 
somewhat prominent on the lower surface but evanescing at the tips, 
almoat obsolete on the upper ; length 4 or 5 in.  ; breadth 1.5 to 2.25 in. ; 
petiolea -15 to -25 in. ; stipules small, broardly triangnlrrr. Flozaer.9 
about 1 in. long, solitary or in pairs on a short minutely bracteo- 
late axillary bmncb. Ualya '2 in. long, cupulnr-camprmulate, the 
moutl~ wit11 5 short b d  ecute teeth. Uwo22a with o wide cylindric 
tube -5 in. long, having a ring of hairs inside near the h e ,  otherwise 
glabrous; the limb with 5 lanceolate evect or spreading lobes half as 
long as the tube. Anthers exsertad, namwly oblong, inserted by short 
filaments i n  the glabrous tllront. Ovary 2-celled; style exserted; 
etigma mitriform, oblong, 2-partite. Fruit nearly 1 in. long, pulpy, 
smooth, crowned by the large wide calyx-tube. Plectronio paucz'jhra, 
K. & GC. MS. 

PXUAK : Scortechini, 62. 
A t  mw diatingnishable by its large flowera, eolitary or in pairs. 
2. CANTEIUM PARVIFOLIUM, Roxb. Hort. Beng. 15 : F1. Br. Ind. I. 

5%. A rnmbling epiny ehrnb often subscandent or samdent ; young 
branches thicker than a orow-quill, angled, a t  first densely rusty ad- 
dreseed-pilose, ultimately often sub-glabrous ; spinee supra-axillary, -05 
to .2 in. in length, straight or curved, pubescent a t  the base, the 
tips glabrona and shining. Leauee small, subcoriaceous, greenish when 
dry, ovate or elliptic, acute, the barn cuneate ; upper surfece glabrous ; 
the lower often sparsely hairy; the three paire of slightly curved 

. ascending main-nerves and the midrib pubescent usually on both sur- 
k; length '75 to 1.5 in.; breadth -5 to '75 in. : petioles '05 to .15 in.; 
stipules broad and short with an aonte abrupt point. E"lorcrra. .2 in. 
long, in small axillary clnstere, on short pedicels. Calyx cupular-tmn- 
a t e ,  entire, or minutely 4- to 5- toothed. Corolla several times longer 
than the calyx : the tube widely tubular in bud and constricted below the 
limb, when expanded the tube globular, glabrous outside, but with a 
ring of dense de0exed white hairs inside; the limb with 4 or 5 Ian- 
omlate defiexed lobea. Anthers partly exserted, ovate, on short fils- 
men&. Stigma mitriform, Sulcate. Fruit when ripe the, size of 8 s m ~ l l  
oherry or black currant, glabrous. UC. Prod. IV, 474. Hook. fil. m. 
Br. Ind. 111, 135. C. scandens, Blnme Bijdr. 966; DO. Prod. IV, 475. 
(7. horridurn, Blume Bijdr. 966; DC. Prod. IV, 474; Miq. F1. Ind. Bat. 
I T ,  255 : Hook. fil. FI. Br. Ind. 111, 135. Plectroniu parvifolia and p. 
M d a ,  Knrz. For. FI. Bum. 11, 36. Qardeda rigidu, Wall. Cat. 8257 ' 

& part. 0. rtiyphinm, Wall. Cat. 8288 A. 0. Rubiacea, Wall. Cat. 6288 
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B. .Hyptianthma rhanznoides, Zoll. et  Mor. in 0011. Syst. Vemeicho. 60. 
Dondieia horrida, Korth. in Ned. Kmidk. Brch. 11, 236. 

I n  all the provinces : not uncomlnon. 
We have here reduced Blume's species C. hmidum to tho older one of 

Roxbnrgh ; for we aan Bod no character to aeparnte the two, the form of the spinea 
tlie size of the fruit, nnd the amount of pubescenoe hitherto reliedupon being aa 
a matter of fact iuoonstant. 

3. CANTHIUP ~ O L L E ,  King &Gamble, n. sp. A straggling spiny shrub 
( ? scandent) ; all parts more or less den~ely pale rusty-pubescent ; the 
young branches thinner than a goose-quill, dark-brown, more or less 
4-angled; spines stout, supra-axillary, mnch curved downwards, .2 to 
-6 in. long. Leaven thickly membranous, ovate to ovate-lanceolate, 
shortly acuminate, the base cuneate or rounded ; main-nerves abont 5 
pairs, spreading, slightly prominent on the lower surface when dry, 
ob~olete on the upper; length 2 to 3 in.; breadth .75 to 1.5 in.; petiole8 
.I5 to '2 in.; stipnles broadly triangular, apicnlrte, very short. nouwrs 
-2 in. long, on pedicels nearly as long, in small axillary cymes or on 
short, mi~~nte ly  bracteolate, sometimes leaf-bearing, axillary branchee. 
Calyx small, cnpular, with 5 small acute teeth. Corolla with a wide 
tnbe glabrous outside, but inside with a ring from the throat of long 
deflexed white stout hairs : the lobes of the limb about as long as the 
tnbe, narrowly oblong, glabrons, deflexed. Anthers sessile, shortly 
oblong, exserted. Style exserted ; stigma large, ovoid-globose, ridged. 
Fruit unknown. 

SINGAPORE : in the Dot. Garden Jnngle ; Ridley 21359. 
4. CANTHIUX CONFERTOP, Korth. in Ned. Krnidk. Arch. 11, 235. 

A shrub ? everywhere glabrons ; young branches rather thicker than a 
crow-quill, pale brown and striate when dry. Leaves coriaceous, oliva- 
ceous when dry, elliptic or elliptic-lanceolate, shortly and bluntly aon- 
minrte, the baae narrowing into the petiole; both surfaces dull, the 
reticnlrtions obsolete ; main-nerves 3 (rarely 4) pairs, oblique, aaceud- 
ing, scrobiculate a t  the axils, rather faint on both snrfnces; length 2.5 
to 4 in.; breadth 1'25 to 1.75 in.; petioles about 3 in., wingod in tbe upper 
half; stipules triangulal., acuminate, mnch shorter than the petioles. 
ayntes seesile, shorter than the petioles, the very short axis bearing a 
few minute bracts and 6 or 8 flowers on pedicels '1 in. long. Flowers 
-25 in. long. Calyx very short and cnpular, with 5 often minute teeth. 
Corolla coriaceons, rotate, the tnbe very short: the 5 lobes broadly tri- 
angular with thickened edges, redexed, villous inside and bearing be- 
tween the lobes 5 ovate exserted anthers on short filaments. Style .1 in. 
long, bearing a large capitate-peltate corrugated stigma. Btik large, 
thick, cushion-like. Fruit solitary, on a thin peduncle -15 in. long, 
compressed, obovate, smooth, cushion-like, glabrous. Hook. 61. F1. Br. 
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In& 111, 133. C. glomsrulatum, Miq. F1. Ind. Bat. Snppl. 585. Y m -  
cylm puci$omm, Wall. Cat. 4114. 

]Idauccr: &$th (K.D.) 2973 ; Maingay (K. D.) 862,942. PENANQ : 

Wallich, Curtie 1119, 694. SINGAPORE: Ridley 302, 358, 1895, 4124, 
4893, 9821, 9518, 9857. JOEORE: King and Hullett. PAHANG: Ridley 
2245. PERAK : 8mtechini. 

5. CANTHIUM GLABBUY, Blume Bijdr. 967. A small unarmed tree : 
young branches thinner than a goose-quill, 4angled, pde-brown when 
dry, Leaves tshickly membranona or sub-coriaceons, elliptic or 
ovate-elliptic, olivsceons and dull when dry, shortly and rather abrupt- 
ly muminate, the baae slightly and abruptly n a ~ ~ o w e d ,  or broad and 

npper surface glabrous, the lower with some white sub- 
adpressed hairs, especially by the sides of the stout midrib and larger 
nerve0 ; main-nerves 6 to 8 pairs, spreading, slightly curved, inconspi- 
cuous on the npper and only slightly oonspicuons on the lower surface ; 
length 5 to 7 in.; breadth 2 to 3 in ; petiole -4 to '6 in. Stipules broadly 
triangular a t  the base, mnch acuminate, shorter than the petioles. 
Cymes many-flowered, about 1 in. in diam., on short peduncles, dichoto- 
moosly branched. F1oaoer.s pentamerous, '15 in. long, t,heir'pedicels 
slightly shorhr. Calyx shortly campalinlate or cnpular, the month nndn- 
lab and with 5 small triangular teeth. Corolla widely tubular, con- 
stricted a t  the throat, the limb with 5 deep valvate broadly lanceolate 
acute spreading or reflexed lobes. Anthers ovate, on sl~ort  filamenta in 
the throat, with a line of vertically deflexed stout white hairs just below 
them. Btigma large, sub-globular, rather turbinate, corrugated. &.a 
5-celled. Fruit ellipsoid, pulpy, $-angled (when dry) often compressed, 
smooth outside, the two enclosed pyrenes triangular, the inner face of 
each being flat, the outer faces deeply grooved so as to leave a bold 
central keel. DO. Prod. IV, 478 : Hook. fil. F1. Br. Ind 111,133. Pkc- 
tronio glabra, K m  For. F1. 11, 35. Vangtcerio ? atrwiridis, Wall. Cat. 
8412. Rubiacea, Wall. Cat. 8303. 

In  all the provinces : common. 
Thie species is easily djetingniehed from C. didymum by ite abort widely tnbolar 

aorolla slightly conatrioted just below the limb, that of C. didymum being hgpoors. 
tsriform with a narrow tobe. The fruit of thin is afso large and quite glabrone. 

6. CANTHIUM DIDYMUM, Gaertn. dl. Fmct. 111, 94. A tree: young 
bmnchea without spines, nearly as thick as a goose-quill, 4-angled, a t  
first brown, but afterwards pale, smooth, the nodes thickened. Leaurn 
thinly ooriaceons, glabrous, narrowly elliptic or ovate-lanceolate, occa- 
sionally sub-orbicular, the apices sub-acute, aonte or shortly and bluntly 
scnminate, usually mnch narrowed a t  the base, but sometimes rounded ; 
npper surface dark-brown when dry, shining, the lower paler: main- 
nerves 3 to 5 pairs, slightly curved, aecendiug, thin but prominent on 
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the lower surface as is the midrib, faint on the upper; length 2.5 to 
6 in.; breadth 1.5 to 3.5 in.; petioles -25 to '3 in.; stipules -25 in. long, 
triangular, with broad base and narrowly acuminate npex. Oymr sub- 
sessile or on short pednnclea ('25 to 1 in. long) sometimes pnberulous; 
branches longer than the pednnclea, spreading, corymbose, crowded, many- 
flowered. Flower8 about -25 in. long, on nriequal slender pediceh. 
Uaba leas than -1 in. long, narrowly campanulate ; mouth with short 
acute teeth or truncate. Oorolla ealver-shaped, the throat villone : the 
month with 5 blunt oblong deflexed lobes aa long aa or longer than the 
tnbe. Anther8 narrowly oblong, on filaments half their length, inaerted 
on the throat,' exeerted and deflexed. Gtyle glabrous; stigma enb- 
quadrate, notahed or bifid. Fruit va~iable, always compressed and more 
or leee didymous, usually somewhat obovoid or obovoid-ellipsoid, 2 5  to '6 
in. long, minutely velvety: pyrenee with hard dark warted putamen. 
Roxb. FI. Ind. I, 535 : W. & A. P d r .  425 ; DO. Prod. IV, 473 ; WalL 
Cat. a13  ; Hook 61. F1. Br. I n d  111, 132 ; Trimen F1. Ceyl. 11; 343. 
Plectmia didyma, K n n  For. Flor. Burma 11, 35. Psydrax d i w c w ~ ,  
Qaertn. Fmct. p. 125, t. -26 ; DO. Prod. IV, 476. Vangwria dicoaca 
Miq. F1. Ind. Bat., 11 250. W e h a  cymosa, Willd. Sp. p. 1224. In- 
detemr. WalL Cat. 9069. 

I n  d l  the provincee, very common. 
The Sonth Indian npeoiea C. urnbeUcrtacn, Wight, 10. 1034 is, in my opinion, 

oaly a form of thin speoiea. 
Dorrbtful Species. 

7. CANTEIUM oBIsEuM, King & Gamble. A shrnb S Young bran- 
ches nearly as thick ae a goose-quill, striate and pnrplish-brown when dry. 
Leaoes membranous, nsrrowly elliptic, tapering to each end; upper snr- 
face dark, sparealy strigwe when yonng, afterwards glabrous; lower 
snrface cinereow with pale curved haire, especially on the midrib and 
4 or 5 pairs of rather prominent little-cnrved aacending main-nervea; 
length (when yonng) 2 to 2.5 in.; breadth .75 to 1.25 in.; petioles '2 to 
'25 in.; stipnles broadly trirngular, aonte, much shorter than the petioles. 
Flower8 '2 in. long, pedioellste, crowded on short multi-bmteolate axil- 
lary branches longer than the petioles, the pedicela -15 to -2 in. long, 
pubescent. Oalyr one-third the  length of the corolla, rotate, with 5 
long narrow spreading lobes. Corolla much pointed in bud, with e 
short wide tnbe puberulons outside bnt densely hairy inside; the 5 lobea 
about aa long aa the tnbe, triangular, acnminate, sub-erect. Anther8 
sob-sessile in the tube, iucluded, elliptic. Stigma large, globose, ribbed. 
Fruit unknown. 

LANKAWI ; Uurtw 2804. 

Only onoe oolleoted. Hee a strong anperEoisl wnemblance to Vangucrria rpi- 
nora Boxb. 
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36. MESOPTOM, Eook fil. 
A tree with stont terete b ra~~ches  nnd large, very coriaceons leaves : 

etipules large, coriaceous, unequal. &era minute, in deme ebrmteo- lac axill& Cg1~08 shorter than the petioles. Calyx-tube short, hemi- 
spherio, 5-toothed. Corolla-tube short ; throat hairy ; lobes of tho limb 
ehort, acute, valvate in bud. Btamens 5, inserted on the throat; fila- 
meuta short, aubulate; anthers oblong, apicnlate. O u a y  2-celled : style 
ehort, stont; stigma capitate, lo-lobed: ovules 1 in each cell, attached 
to the septum. Fruit small, %celled and didymous, or 1-celled and 
g l o h e ,  smooth : pericarp coriaceons, with a thin fleshy covering. Sleeds 
cnpshaped, embracing a thick horny projection from the inner anglo of 
the cell ; te~ta adnate to the fleshy albumen : embryo slender, cylindric, 
wiled in the middle of the albumen ; cotyledons short, obtuse ; radicle 
long, superior.-A single Bfalnyau species. 

MEROPTERA MAINOAYI, Hook fil. in Benth. & Hook. fil. Gon. Plan- 
tar. 11. 131 ; F1. Brit. Ind. 111,137. Young branches aa thick as agooae- 
quill, decidnonsly rety-tomentose. Leaves elliptic or broadly ovate ; 
shortly acuminate, smooth and shiuinp; on the upper surface, rusty- 
tomel~tose on the lower; main-nerves 5 to 7 pairs, curved, ~scending, 
depremed on the upper, bold and prominent on the lower surface; 
lengtl~ 7 to 9 in.; broadth 4.5 to 5'5 in. Stipulerr very unequal and 
obtnee, with etrong parallel nerves, one obliquely oblong, 1 in. in length, 
the other shorter and rounded ; petiole '5 in. long, very  tout. Oyntes 
less than -5 in. in diam. in flower, but in fruit 2.25 in. in diam. and mnch 
bmnched, pnbeeoent. Fruit when didymous .2 to '25 in. across ; when 
eingle-seeded and globular about half as mnch. 

MALACCA : Maingay (K.D.)  939. 

Known only from Maingay'e two specimehs in IIerb. Kew. The above deecrip- 
tion ie mainly oopied from Sir Joeeph Hooker's. 

37. G)ARDENIOP~IS, Miq. 
Shrubby or sub-arboreons, glabrona, with stout brancl~es. Leaves 

very coriaceons, oblauceolate, many-nerved ; stipnles lanceobte, cadn- 
cons. Flmers  in small somewhat supra-rrxillary clusters without bracta 
or bracteoles. Oa2yx small, its tube cylindric; the limb with 5 sprcad- 
ing lobea. Oorolla mnch larger than the calyx (1 in. or more in leugth) ; 
ita tabe widely oylindric, lees than half as long as the limb; lobes of 
l imb large, ovate, imbricate. 8tamrsa 5, inserted near the base of tho 
corolla-tnlw ; the anthers linoar, aouminate, incloded. Slyle short, utigmn 
fnaiForm ncute; ovary 2-cellcd wit,h 1 ovulo in each cell. Fruit broadly 
ovoid, mgnlose, with 10 broad bold ridgos, its sub-truncate apex 

J. 11. 9 
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surrounded by the enlarged thickened incurved calyx-lobes, 2-cclled, 2- 
seeded. Drs~ttI~.-One or perhaps two species, both Malayan. 

GARDENIOPSIS LONOIFOLIA, Miq. in Ann. M u .  Lugd. Bat. IV. 250 and 
262. A small troe 10 or 12 feet high: young branches as thick as a 
goose-quill, pale-brown. Leaves coriaceous, oblanceolate, gradually nar- 
rowed, in their lower three-fourths, to the stout petiole ; main-nerves 1 5  
to 20 pairs, slightly curved upwards and interarching '1 in. from tho 
slightly recurved edges, the intermediate nerves are numerous but fainter, 
all prominent on the lower surface and depressed on the upper; both 
surfaces yellowish-brown, the lowcr paler and reticulate, length 6 to 16 
in.; breadth 1.5 to 3.5 in.; petioles -3 to -5 in. long ; stipules narrowly 
lanceolato, acuminate, -4 to .5 in. long. Flowers sessile in clusters of 
5 or 6 ;  the calyx-tube about -1 in. long: the limb about .15 in. across, 
i ts  lobes ovate. Fruit '4 to -6 in. long. 

MALACCA : Dewy 960. PERAK : Scortechifai 1234 ; W r a y  2832,3693 ; 
King's Oollector 2361, 2850, 6934 ; Ridley 9723. PAHANG : Bidly 2661. 
N E G ~ I  SEMBILAN : Ridley 10081. DI~TRIB.-Sumatra. 

There is what appears to  be a distinct speaies of this in Borneo (Haviland 3011) 
with longer narrower calyx-lobes and fruit 1'26 in. long. 

38. WEBERA, Schreber. 

Trees or sllrubs with thinly coriaceous or membranous leaves drying 
black. Flowers in terminal paniculate cymes, nsually on bi-bracteolab 
pedicels. Oalyx-tube campanalate or nrceolate, the limb 5-toothed or 
5-partite. OorolEa oylindric or narrowly funnel-shaped ; its tube shorter, 
equal to or louger than the lobes of the limb ; throat glabrous or with a 
line oE hnirs; limb 5-lobed, narrowly oblong, spreading or reflexed, 
twisted in bud. Stamens 6, liuear, inserted by short filaments on the 
thron.6. Style short, usually pubescent; stignta long, spindle-sl~nped or 
lignlate, grooved, exserted. Ovary 2-celled, each cell wit11 ct single or 
a t  most with 2 ovnles. F ~ u i t  baccate, with little pulp, 2-celled ; each 
cell with a uingle plano-convex seed often cupped on the plane surface : 
testa various, albumen fleshy or horny; embryo small, cotyledons leafy. 
Drs~~r~ . -Abont  20 species, all tropical. 

The genus Webern, as understood in Hooker's Flora of British India, is compos- 
e d  of two sets of plants, one with 2 or more ovules in each cell of the ovary, the 
other with only a single ovnle in eaoh. The former are, in that work, formed into 
the section Euoebsra. I n  them Muterials the same plants are described nnder the 
genus Stylocoryna of Cavanilles. By other authors they have been treated as a 
genne either nnder the name of Tarenna, Gnertner or of Chomelia, Linn. (not of 
Jacqnin and Velloaa). The speoies with single ovules in each cell are, in the Flora 
of British India, grouped in a section named ~eeudisora ,  Here they are treated . 
undur thc generio uamo Webera. The two seotions, Euwcbsm and Pseuidicorn, are 
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thus,  on account of their ovulation, removed to distant positions in the family of 
of R u b i a ~ a .  

Lobes of the corolla longer than ite tnbe :- 
Apicen of the corolla-lobes acuminate, reflexed in 
b i d  and forming a stem a t  the apex of the Bower- 

... bud : fruit ovoid ... ... 1. W. stellula(a. 
Apioea of the  corolla.lobes not linenr or reflexed in 
bud ; fruit globalar :- 

Lobes of corolla with ciliate margins; calyx '26 
in. long, its lobes large, oblong-lanoeolate, mu- 

... ... ... millate ... 2. TV. Ridleyi. 
Lobes of corolla glnbrons; oalyx -16 in. long, 
ita lobes broadly triangular, acute:- 

Lesvea 6 to 8 im. kng,  with 8 to 10 pairs of ... n e m  ... ... -.. 3. W. Wallichii. 
h a v e s  2 6  to 8.6 in. long, with 5 or 6 pairs of 
nerven ... ... ... .,, 4. W .  Curtisii. ... Lobes of the corolla and i ts  tube of eqnel length 6. W. odorata. 

Lobes of the corolla shorter than its tnbe :- 
Cymes trichutomonaly panicled, on peduncles 
several iuohee in length :- 

Calyx a little over '1 in. long, the limb with 5 
short blunt teeth ; leaves glabroua with 8 to 10 

... pain, of nerves ... .,. 6. W. grancEi/alia. 
Calyx '16 in. long, t l ~ e  limb with 6 dceply linenr 

' lobes aa long an ita tube; l m m s  puberubus 
beneath, with 8 to 16 pairs of nerves ... 7 .  W.  longifolk. 

Cymes condensed, with very short pednucles :- 
Leaves glnbrons r ~ d  with 16 to 18 pairs of mb- 
horizontal nerves; lobee of onlyx linear-lan- 
ceolnte, longer than the tube ... ... 8. W. T r a ~ .  
Leaves with scattered adpremed bows on the  
nuder surface, especially on the midrib and 8 
to 10 pnira of nerves; lobes of calyx leas than 
half as  long an its tube, triangular, sub-acute ... 9. W.  Yappii.  

1. WEBERA ~ T E L L U L A T A ,  Hook. fil. FI. Br. Ind. 111. 104. A shrub : 
young branches much thinner than a goose-quill, dark-coloured, sub- 
terete, glabrous. Leaces thinly coriaceous, oblong-elliptio to elliptic, 
t3llortl~ acuminate at  the apex, cuneate a t  the base, upper surface 
p;labrdns, ehining, very dark when dry, the midrib and ner~esde~ressed ; 

&e lower paler and dull, sometimes pnberulous when young, but 
usually glabrous; main-nerves 7 to 10 pairs, rather faint, curved, as- 
cending : length 4.5 to 9 in. ; breadth 1.5 to 2.5 in. ; petiole .25 to '4 in. ; 
stipules ovate, acuminate, .15 in. long. Cymes (including tho short 
peduncle) 1 to 1.5 in. long, terminal, solitary, a t  first pube~ulous, after- 
wards glabrous, trichotomou~ rather few-flowered; the bracteoles 
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linear-lanceolato, persistent. Floloer-prdicel shorter than tlie calyx, brao- 
teolate. Onlyx abont -15 in. long, narrowly campannlah, cut abont half- 
way down into 5 acnte tl-iangular lobes. Corolla '4 in. long ; the tube 
cylindric, only .1 in. long; the limb -3 in. long, its lobes imbricates 
oblong, aculniuate with frce reflexed litlear points ; throat slightly hai~y.  
Anthers linear, ncuminate, on short filamonta, included. Ovary with 
two 1-ovuled cells ; ~hj le  muclt shorter than the faeiform hairy includ- 
ed stigma. Fruit broadly ovoid or suli-globular, crowned by the calyx- 
lobes, glabrous, 4 in. long. Seeds 2. Stylocmyne Webera, Wall. Cat. 840 
I (in part). Paretta aristata, Wall. Cat. 6169. 

PENANG : Wallich. MALACCA : Griffitlr (K.D.) 3086; Maingay (K.D.) 
850. SELAN~OR : Ridly, 10220. PERAK : King's oollectw, 973, 4309, 
5951, 6169, 10228 ; Wruy, 458, 1094, 3745. 

&me of the specimens of this have the leaves of a pde olivaoeons-brown wlonr 
(when dry), contrasting in this respect strongly in ooloprwith the mnjority whioh 
ere very dnrk. The species is well-marked by its corolla, the tube of whioh in only 
one-qnnrter as 1ong.u tho oblong loben of the limb, while tho five linear point6 
of the latter are reflexed and form n kind of star at the apex of the lower-bade. 
The lobes do not appear to expnnd, for in all the speoirnens I have seen they remain 
convolute. 

2. WERERA RIDLEYI E.H.W. Penrson MSS. in Herb. Kew. A low 
glabrous shrub ; young branches pale-brown, obtusoly 4-angled. Leawa 
thinly coriaceons, narrowly elliptic, ncute or shortly acuminah, the base 
cunoate; both surfaces olivaceons-brown, sllining (especially the upper) 
wl~eu dry, main-ncrves 10 to 14 pairs, curved, spreading, faint but 
diati~ict on both surfaces; length 6.6 to 7 iu. ; breadth 2 to 3 in.; 
petioles -4 to .7 i l l .  ; stipules I)roadly triarigulai., acnte, about -2 in. long. 
Cymes several together, terminal, in ~ h o r t  pedicels, trichotomons, fem- 
flowered ; tlie brauchlets angled and with a few permanent boat-shaped 
acnte bracteoles. E'lwer pedicels abont as long as the calyx, b ibm-  
teolate near t l ~ e  apex. Calyx 2 5  to '3 in. long, campanulate, the limb ss 
long aa the tube, deeply divided into 5 oblong-lanceol~te acurninate 
lobes. Corolla not much lollger than the calyx; the tube short; the 
limb three times longer and deeply divided into 5 oblong, acnte, contorted 
lobes with ciliate  targi gins. Airthors 5, iuserted on the throat ih a band 
of hnir. Ocnry with two uni-ovulate cells ; style very short: stigma 
fusiform, sulcato, glabrous. h i t  fuaiform, glabrous, the calyx-scar 
'apiculnte. 

SINQAI>ORE : a t  Chan Chu Kang, Ridley, 6147. JOEORE : King, 602, 
P ~ ~ I ~ A K  : Kditg's Gollector, 4585, 4615. 

Only once collected and not in fruit ; flowera white. A speoiee near W, Wallichii 
but with longer corolla lobes ciliate at the margiu, 
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3. WEBERA WALLICHII, Hook 61. F1. Br. Ind. IIT. 205. A &rub 4 
to 8 feet bigh, glabl.ous except the branches of the inflorescence and the 
calyx : young branches thinner than a goose-quill, nsually dark-colo~red, 
obscnrely 4-angled. Leares rnembranons, oblodg-elliptic, oblong, or el- 
liptic, rarely oblanceolate, the apex shortly acuminato, the base cnneate ; 
both sufisces more or less darkly olivaceous when dry, the midrib rather 
bold; main-nerves 8 to 10 paire, slightly curved, ascending, thin and 
only slightly prominent ; length 5 to 8 in. ; breadth 2 to 2.75 in., petiole 
'4 to '6 in. Stipulea b m d l y  triangnlar, acuminate, '25 in. long. Panicles 
terminal, mnch branohed, shortly peduncnlate, abont 1.25 to 2.5 in. 
long including the peduncle, and equally broad branchee alid their 
divisions pubernlous, cymose ; bracteoles triangnlsr acute, about 1 in. 
long. Flowe,r '4 to -6 in. long, on compressed pedicels longer than the 
calyx. Oalyx -15 in. long, br~cteolate (often bibracteolate) a t  the base, 
shortly campannlate, with 5 broadly trinngular acute teeth, pubernlous 
externally. Oorolla .45 in. long, glabrons, snlver-shaped, the short tube 
with a belt of hair inside: tho lobes linear-bnceolate, longer than the 
tube, reflexed. Antbrs 5, exserted, linear-oblong, the apex sub-acute, 
the base blnnt and prolonged beyond the attachment to the short fila- 
ment. Btylc cylindric, hairy in the middle : stigma as long ae the style, 
aompressed, exserted. Fruit f usiform, glabrons, reticulate when dry, 
shining, not ridged, crowned by the small calyx, -4 in. long and .3 in. in 
diam. 8eeda 2. 8tylocoryne Webera, Wall. Cat. 840, I (for the most 
part). Pavetta weberazfolia, Wall. Cat. 6182 A, in part B. 

MALACCA: Brifith (KD.) 8084, 3004; Maingay (K.D.) 851. 
PERAK : Wray, 3745; King's Oollectur, 1932, 2516, 2921, 2794, 5032, 
5957, 10228 ; Scortechini, 429. 

4. WEBERA dua~rsrr, King, n. sp. A small shrub ; all parts glab- 
r o w  except the cinereons-puberulons inflorescence. Leaves coriaceous, 
narrowly elliptio, shortly acumiuate, the base cnneate; both snrfaoes 
drying dark olivaceous-brown, the lower paler ; main-nerves 5 or 6 pairs, 
rather straight, ascending : length 2.5 to 3.5 in.; breadth '9 to 1.35 in. 
petiole .15 to .3 in.; stipules ovate or ovate-lsnceolate, mnch acnminate. 
Cyme8 terminal, sub-sessile, only abont 1 in. in diam. each way, tricho- 
tomous, few-flowered, the short branches and the flower-pedicel8 cine- 
reons-puberulous, angled ; pedicels slightly longer than the calyx ; 
Udyz -1 in. long, campannlate; the limb with 5 acute triangular erect 
lobes. Uorolla-tube widely cylindric, not much exceeding the calyx, and 
about one-third of the length of the 6 imbricate,'oblong, blunt, reflexed 
lobes of the limb. Style shorbr than the lobes of the limb, bnt exserted 
on account of their reflexion ; clavate, grooved. Ovary 2-celled : cells 
each with a single ovule. Fruit globular, crowned by the small 
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calyx-scar, glabrous, '2 in. in diam. when dry. Bee& 2, plano-convex, 
the plane surface with a large pit. 

KEDAH : Curtis, 2545, 2546. LANOKAWI : Curtis, 2805. PERAK : 

Wray, 3612. 
5. WERBRA ODORATA Roxb., Eort. Beng. 15 : $1. Ind. I, 699. A 

short shrnb 6 to 10 feet high ; young branches cinereous, sub-terete, 
Leaves membranous oblong-elliptic (often narrowly so), shortly acumi- 
nate, the brtse mnch narrowed ; both surfaces dull, glabrous, the lower 
pubescent iu var., deep olivaceons when dry: main-nerves 8 or 9 paire, 
faint, little curved, ascending or spreading, length 5 to 8 in.; breadth 
1.5 to 3 in.; petiole '4 to '8 in.; stipules triangular, acuminate, mnch 
shorter than the petioles. Cymes large terminal, pnniculate, trichoto- 
mous, lax, 5 or 6 inches wide and equally long, spreading ; the peduncles 
and branches long and slendei., 4-angled, cinereous-pubescent : bracteoles 
linear, persistent. FEower-pedicels as long as or longer than the flowers, 
pubescent. Calyx nrceolate-campanulate, about -1 in. long; tlie teeth 
shorter thtrn the tube, lanceolate. Corcilla-tube slender, cylindric, -25 in. 
long, the lobes imbricate, clavate in bud, about the same length, nar- 
rowly oblong, aoute, sub-faloate, retlexed, their upper surfaces glabrous. 
Ovaiy 2-celled, each cell with 2 ovules ; stigma exserted, clavate- 
subulrrte. Wuit tlie size of a large pea, 2-celled, 2-seeded. Hook fil. Fl. 
Br. Ind. 111, 102. W. macrqhylla, Roxb. I.c. 697. Paeetta webe~atfo~k, 
Br. in Wall. Cat. 6162 A, in part. P. cerberatl/olia, Miq. F1. Ind. Bat. 11, 
279. Stylocorrji~e Webera Wall. Cat. 8401. 8. penangensi~, Miq. 1.c. 207. 
Cupia marrophylla DC. Prod. IV, 394. 

PENANO : Wallich. PERAK: King's Collector 3121, 3807, 4236; I 

Wray 1147. 
VAR. pubescens, King; lower surfaces of leaves pubescent. 

PERAK : a t  3400 feet : Wray, 474. 
6. WEBERA ORANDIFOI~IA,  Hook. fil. F1. Br. Ind. 111. 105. A shrnb 

or small tree : young panicles obtusely 4-angled, deciduously and 
minutely rusty-pubescent. Leaves thinly coriaceous, elliptic to elliptic- 
oblong or oblong-oblanceolate, shortly and often abruptly acuminate, 
much narrowed at the base: both surfaces (when dry) brown, tinged 
wit11 olivnceous, the lower slightly tile paler, quite glabrous ; mnin-nerves 
8 to 12 (rarely as many as 16) pairs, thin but distinct on both eurfaces, 

i 
spreading, curved: length 5 to 10 (rarely 12) in.; breadth 2 to 4 in.; 
petiole -4 to -75 in.; stipules broadly ovate, shortly acuminpte, '2 to '3 
in. long. Cyntes as in W. longifolia, but on shorter peduncles end with 
fewer bracteoles. Calyx slightly more than '1 in. long, flask-shaped, the 
limb with 5 short blullt teeth. Flozoers as in V. 2ongiJolia, but slightly 
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~horter ,  and more obovate in bad; fmit as in W. longifolia. Ixora 
grandifolia, Br. in Wall. Cat. 6134. 

MALACCA : Bri ' th  (K.D.) 2796 ; Makngny (K.D.) 854. SINQAPOI~E ; 
Wallick; Ridley 1800, 3764, 10411, 10852. PERAK: Wray 3001, 3377: 
Ridley 5557; Ring'# OoElector 763. JOHORE: RiJZey, 11167. 

7. WEBERA LoNaImLIA, Hook. fil. F1. Br. Ind. 111, 105. A shrub, 
yonng branches thinner than a goose-qnill, obtnsely 4-angled, decidu- 
ously rusty-pnberulous. Leaves thinly coriaceons, oblanceolate, elliptio- 
oblong or elliptic-lanceolate, shortly acnminate, narrowed from the 
middle or above it to the short ~ e t i o l e  ; both surfaces drying olivaceous- 
brown ; the npper glabrous and shining, the lower deciduously cinereone- 
pnbernlons, main-nerves 8 to 16 paira, spreading, slightly prominent 
on the lower snrfaco, faint on the npper, length 6 to 12 in.: breadth 2 to 
3 in.: petiole -4 to 1 in.; etipnlee ovate, much acuminate, hairy, abont 
-3 in. long. Cymes erect, termir~nl, panicnlate, trichotomous, on rusty- 
pubescent obtusely 4-angled peduncles several inches (sometimes 9 or 10) 
in length : ultimate bmnchlets crowded : the flower-pedicel8 each with 
2 linear bracteo1es:at its base. Calyx -15 in. long, narrowly oampanu- 
late, divided into 5 deep linear hairy lobes as long Re the tube. 
Corolla pubescent, about -65 in. long; the tube cylindric, more than 
twice as long as the oblong obtuse lobes. Style exserted. O o n y  2- 
celled, each cell with one ovule. Fruit globular, glabrous, 4 in. in diam. 
(when dry), crowned by the long linear calyx-lobes. k o r a  longifolia, 
Q. Don. aen. Syst. 111, 573. I. mac~ophylla Br, in Wall. Cat. 6163 (not 
of Bartl.). Pavetta longifolia, Miq. FI. Ind. Bat. TI, 275. 

P E N A N G  : Wallich, Phillips ; Ridley, 9395 ; C)trrtis 947, 1144. PERAK : 
King's Collector, 2737,3825, 6220, 6632, 10662 ; Wray, 2U81,2664, 2885 ; 
Scortechini, 228; Ridley, 2920. JOHORF: : Ridley, 11166. 

8. WEBERA WRAYI King, n. sp. Glabrous, except the inflorescence : 
yonng branches 4-angled, thinner than a goose-quill. Leaves thinly 
coriaceons, large, oblong-elliptic, shortly acnminate, cuneate a t  the base ; 
both surhces blackish-olivaceons when dry, shining, the midrib con- 
spicuous on both, channelled on the npper ; main-nerves 16 to 18 pairs, 
spreading, sub-horizontal, faintly visible on both surfaces ; length 9 to 
11 in. long; breadth 2.5 to 3.5 in.; petiole '5 in. long, narrowly winged 
above. Gyms terminal, nmbellately panicled, abont 1.25 in. long and 
broad ; the branches few, pubesceut, slender, angled, few-flowered, the 
bracteoles minute : pedicels shorter than the calyx, pubescent, bracteo- 
l a .  Calyx '15 in. long, narrowly campanulate, the teeth linesr-lanceo- 
late, pubescent, erect, longer than the tube. Oorolla narrowly funnel- 
shaped, puberulous outside, -35 in. long : lobes linear-oblong, blunt, abont 
a third of the length of the tube. Stigma narrowly clavate, exserted, 
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glabrous. Fruit depressed.globular, smooth, sl~ining, blaok when dry, 
crowned by the small calyx-scar, '4 in. in diam. and -25 in. long. Be& 
2, plano-convex with a, depression on the plane side. 

PEBAK: Bcortechini; Wray, 2477, 
9. WEBERA YAPPII, King, n. sp. Young branches thinner than a 

goose-quill, pnle-brown when dry, glabrous. Leaves membranous, nar- 
rowly oblong-elliptic, acuminate, the base cuneate, both surfaces oliva- 
ceons when dry, the upper quite glabrous, the midrib slightly channel- 
led; the lower paler, glabrous but for a few scattered adpressed pale 
hairs chiefly along the prominent midrib and 9 or 10 pairs of curved 
ascending distinct nerves : length 5 to 7 in. ; breadth 1.5 to 1-75 in. ; 
petioles '3 to ' 5  in.; stiphles broadly lanceolate-oblong, blunt, shorter 
than tho petiole. Oyme on a short peduncle, terminal, panionlate, con- 
densed, about 2.5 in. in diam., its branches pubescent; bracteoles few, 
linear. FEozcer-pedicel8 abont as long as the calyx. Calyx -1 in. long, 
narrowly campmulate, pubescent; its 5 lobes less than half as long as 
the tuhe, triangular, sub-acute, rusty-pubescent. Corolla-twbe narrowly 
infnndibuliform, abont 4 in. long, pubescent; tho 5 blunt oblong lobes 
of the limb imbricate in bud, reflexed whew expanded, glabrous. Style 
short ; stigma sligl~tly exserted, ligulate. Fruit the size of a small pea, 
glabrous. Seeds 2, plano-convex. 

PERAK : Yapp. 1682 ; Wray 10. 

89. IXORA, Linn. 

Bhruba or s m l l  trees with terete branches. Leaves opposite, rarely 
in whorls of three, often coriaceous, rarely sessile. Stipules inter- 
petiolar, often with broad bases and acuminate or linear apices, dc- 
cidnone or persistent. Flowers in terminal trichotomously branched, 
often corymbose cyntss, each bi-brrrctcolate, rarely 5-merons. Calyx-tubs 
oampanulate, often narrowly so ; the limb 4-tootlied, persistent. Corolla 
salver-shaped : the tube narrowly cylindric much longer than the calyx, 
rarely widened towards the apex, tho throat naked or hairy ; the limb 
with 4, rarely 5 spreading or reflexed lobes, twisted in bud. Stamem 
aa many as the corolla-lobes, and in~er ted on its mouth by short filaments 
or sessile; anthers linear or oblong nsunlly acnminate, the base bifid, 
domifixed, erect, more or less exerted. Ovary 2-cellod. Btyle filiform, 
exserted but never twice m long as the corolla-tube. Stigma slender, 
fnsiform before expansion, after expansion its two arms curved and 
divergent; ovules solitary, peltately attached to tho septum of F"- cell: micropyle iuferior. Fruit globose or didymous, with 2 p ano 
convex or ventrally concave coriaccons pyrenes. Seeds of the samo 
shape aa the pgrenes ; testa mombre~ions; albumon cartilaginous ; 
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embryo curved ; cotyledone blisceons; radiole inferior.-Drs~~c~~. Specie6 
obont 110; mostly tropical Asistic and African. 

Lobes of the aalyx a r  long m, or longer than, it. 
tube :- 

k v s s  hairy beneath :- ... Oslyx-lobes narrowly lanaeolate, amminate 1. I. Branonw. 
h v e a  everywhere glabrous :- ... Calyx-lobes broadly l a n o e o ~  aoub, unequal 2. I. ~ g - .  

Calyx-lobe8 broad, blunt, uneqnd ; brsota not e ... aovering the catyoes ... ... 3. I .  Xiiigrtoni. 
Calyx-lobes ovate, obtuse, pnbernlone ;. braota 
longer than the oalyaes and covering them ... 4. I. multibracteata. 
Calyx-lobes nerrowl J Ianoeolste, about an long ... aa the tube ... ... ... 6. I . o r g u t a  

b b e s  d tlle calyx ahortar tban i b  tube :- 
L o b  amte  :- 
Tube of corolla 1 to 1'26 in. long :- 

Leaven ~eseile, cordate at the base, 2 to 3 in. 
... long ... ... ... 6. I. w c c i ~ ~ e a .  

h a v e s  elliptio to oblong-elliptio, not cordate, 
6 to 9 in. long; thew petioler '8 to '6 in. 

... b n g  ... ... ... 7. I. congesto. 
, Tabe d the aorolls 'a6 to '8 in. long - 

Lesren oblong-elliptio, shortly petiolate, 8.5 to 
6 in. long; oymea with many divergent branohen 8. I. undulata. 

Lobes blunt :- 
Tube of corolla 1 to 1.26 in. long :- 

Oymea pendulona on long slender pednnoles 9. I .  pndula .  
Oymee not pendnloaa~ pednnolee 1 to 2 in. long :- 

Main-nerves of leaven 16 t o  20 pnirs ... 10. I .  q c a .  ... Main-nerven of leavea 8 to 18 psim 17. I. vandifolia, var. 

Kwrsiasa. 
Tube of mila 1 to 1'76 in. l o n g s  

C p e a  lax, spreading, leaves petiolab, aonte a t  
the baw ; bmohing  shrub8 (often tall) :- 

Leaves thinly membranone, their maiu- 
nerve# 16 to 26 p a i n  ... ... 11. I .  Lobbii. 
Laves  oohoeoua, their main-nervea 10 to ... la  ... ... la. I. fuzgsna. 

Cymes not eprending, eimple nqbrsnohed ehrube 
1 or 2 feet high ; l a v e s  wssile, oblanoeolete, 
d a t e  a t  the bane :- ... Main-nervee of leaves 16 to 18 pairs 18. I. humilis. ... Main-nervea of leavea 8 td 10 pairs 14. I, Bcorfechinii. 

Tube of oorolls '8 in. long; oymes dense, 2 to B in. 
... in diam. ... ... ,.. 16. I. otricta. 

J. 11. 10 
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T n b  of corolla a 4  ill. long; oymee I=, elightly 
branohed, 1 to 1'6 in. long ... ... 16. I. concinna. 
Tube of oorolla -2 to '4 in. long :- 

Oy men 2 to 4 in. some~, branohed, spreading :- 
Leaves ooriaoeons : oymes bnrnohed from the 
bsse ... ... ... ... 17. I. grandjrolia. 
Leaves membrsnone 8 cymes on long rlender 
naked pedanoles 8 to 4 in. long ., 18. I.  dive+si$olia. 

1. 1 x 0 s ~  BEUNONI~, Wall. Cat. 6136. A shrub ; young branchee 
%bicker than a crow-quill, covered with short cinereons-brown tomentum. 
Leaves thinly membranous, sessile, oblanceolate, sometimes sub-panduri- 
form, shortly caudate-sourninate, tapering much to the rounded or  
minutely cordate base ; upper surf& with the iuterspaces shining and 
glabrous, the depressed midrib and 10 to 12 pairs of rather faint cniqed 
ascending main-nerves minutely tomentose ; lower surface with minute 
spreading pubescence especially on the prominent midrib, main-nerves 
arld reticulations, length 5 to 10 in. ; breadth 1.5 to 2.25 in.; stipnlee 
with broad ovate bsses with stout midribs, and long thin linear apical 
tails, length (including the tails) .5 in. Oymes about 1.5 in. long, 
12- to 'LO-flowered, onshort tomentose pedndcles, 4 to 6 collected in 
corymbs on the apices of the branches, their bracteoles filiform and 
hairy. Flowere sessile ; calyx -15 to '2 in. long, narrowly campanulate, 
the 4 teeth narrowly lanceolate, acuminate, as long as the tube. Corollo 
1 to 1.5 in. long, externally with long cinereoas spreading deciduone 
hairs, ultimately nearly glabrous ; tho tube very narrowly cylindric, 
glabrous and ridged inside, the throat hairy: limb -5 in. acroes, ita 
lobes 4, oblonge-elliptic, acute, spreading or &flexed, quite glabrous on 
the upper surface, sparsely hairy on the lower. Anthers elongate, nar- 
row, acuminate, deflexed, longer than their filaments. 8tigrncr slender, 
slightly exserted. Fruit ovoid, pubernlous, -35 in. long, and .25 in. in 
diam. when dry. Q. Don Oen. Syst. 111.573 ; Kurz Flora B u m .  11. 20 ; 
Hook 61. F1. Br. Ind. 111. 139. Pavetta Brunonis, Miq. F1. Ind. Bat. II, 
270 (not of Wiglit Icon.) 

PENANQ : WaZlkA, (6136) ; Phillips; Ridley, 7682. PERAK : Tray, 
3478,35% ; King's Collectw, 1658. SINQAPOBE : Lobb. WCCA : Main- 
gay (K.D.) 858. DISTEIB. Burma; Wall. Oat. 8447. 

2. IXORA nesauensIs, Hook fil. FI. Br. Ind. 111. 140. A robnet 
shrnb only 2 or 8 feet high, glrtbrons ; stem as thick as  a swan'squill, 
compressed, cinereons. Leuves large, coriaceous, elliptic-oblong or obo- 
vate, abruptly and shortly acnminate, the base very cuneate: both snr- 
faces olivaceous and dull ; when dry the lower paler ind  reticulate ; main- 
nerves 10 to 14 pairs, slender, slightly curving upwards; length 7 to 12 
in. ; breadth 2.25 to 4 in.; petiolee -5 to 1 in., etout, channelled. Oym 
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globose, sub-sessile, terminal, with numerous very short bi.anches, about 
8 in. in diam., dense, many-flowered, pedicellete, each flower with a 
lanceolate small bract. Oalyz -15 in. long, campanulate, the 4 lobes of 
the limb unequal, broadly lanceolate, mute, somewhat longer than the 
tnbe. CmoLlu-tube pubernlone, '6 in. long, cylindric, narrow below, 
somewhat wider above ; the limb '6 in. across ; ite lobesoblong, broad, 
blunt, spreading, the throat with a few haira. Anthers sub-seeeile, 
narrow, apicnlate. Fruit unknown. 

MALAY PENIN~ULA : % f l h  (K.D.) 3003. PUNQAE : ourbi8,2961. 
P ~ U K  : Wray, 3543 ? 

Mr. Ourtin hss sent from Pnngah two specimens bearing the number 2961, 
one in Herb. Kew and the other in Herb. Oalcutta The one in Herb. Calcutta ie 
typiod I. rnergwnsw ; that in Kew forms the rariety deaoribed below. 

VAB. Ourtisii, King & Gamble ; h v e s  narrowly elliptio-oblong, not 
at all obovate ; nerves abont 14 paira, curving npwards, distinct on both 
surfaces; length 14 in.; breadth 9.25. Oorolla-tube about '8 in. long, 
aylindric, widening upwards, pnbemlous ; its limb nearly 1 in. acrose ; 
the  lobes ovate-lanceolate, sub-acute, the throat hairy. 

PUNGAR : Ourtie, 2961. 
3. 1 x 0 s ~  KINOSTONI, Hook. 61. F1. Br. Ind. 111,140. A shrub or 

small tree: young branches ns thick aa n duck's quill, terete, smooth 
and brk-colonred when dry. Leaves thinly membranous, shining and 
of a pale warm-brown colour when dry ;  glabrous, oblong or elliptic- 
oblong, eometimea oblanceolate, the apex with a short usually blunt 
point, tapered from below the middle to the short petiole ; the reticnla- 
tions slender ; main-nerves 15 t o  18 pairs, slender, spreading ; length 5 
to  9 in.; breadth 2 to 3 in.: petiole '4 to '5 in. channelled; stipnles 
eemilnuar, broad but only abont .1 to -15 in. long, the apex bearing a 
short bristle. Cylnes 4 to 6, in a dense terminal corgmboae panicle 3 
o r  4 in. in diam., each on a puberulous bracteata peduncle about -5 in. 
long (longel.'in fruit) and bearing numerous bibrackalate flowers, the 
bmda and paira of bracboles ovate-lanoeolah, snbcoriaceons, sub-acute, 
more or lees persistent. Flowers 4-meronq, sessile, crowded. Oalyz -2 
to -3 in. long ; the tnbe ehort, a m o w  ; the limb with 4 large deep brad 
blunt lobee longer than the tnbe, one usually longer than the other 3 
and resembling the braete ~ n d  bracteoles in texture. Owolla-tube 1 to 
1-25 in. long, slender, cylindrio, glabrous ; the limb '5 to '6 in. acroes, 
the lobes broadly obovate, ohtuse, spreading. Anthers narrow, apiculate, 
retlexed, longer than their filamente. 8tigma slightly exserted, small. 
h i t  ovoid, pubernlous, crowned by the persistent calyx-lobes; length 
(including calyx-lobes) -7  in.: diameter '3 to '4 in (when dry). 
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MALACCA : Qriflth (K.D.) 2996 ; Qoodenough, 1271. PSU : 8 m  
techini, 2030 ; Wray, 626 ; King's Uolleetur, 733,871,920,932,2540,3167, 
4200, 5972. SSLANOOE: Rialey, 3674,7300; curti#, 2 ~ .  JOHOBE: 
a u r t i s . - - D r s ~ ~ ~ ~ .  h d a m a n  Islands. 

The oorolla, according to Knnetler, ie yellowieh-red. The Andlrmaueae sped. 
men8 look slightly different, and may belong to a new rpeoier. Fruit of the And.- 
man plant in wanting. 

4. 1 x 0 ~ ~  MULTIBRACTEATA, H. H. W. Pearson in Kew Bull. ed. 
A bush or small tree, all parfa glabrone except the inflorescence; young 
branches thinner than a goose-quill, eomewhat compmsed, pale when 
dry. Leaves membranous, pale yellowish-green when dry, oblong- 
oblanceolate to oblong-elliptic, shortly and b l u ~ t l y  aouminate, much 
narrowed to the base ; both surfacee finely reticulate, main-nervea 10 to 
16 pairs, slightly curved, spreading, faint on both surfaces; length 5 to 
9 in.; breadth 1.5 to 3 in.; petiole '3 to '6 in.; stipules cupular, only 
about -1 to -15 in. long, shortly apiculate. Cymes axillary and terminal, 
from 2.5 to 5 in. in diam. with many spreading ridged glabroue bnm- 
ches, and a peduncle less than 1 in. long ; bracte a t  the base@ of the 
bmnchlete broad, blnnt, from. .2 to '3 in. long ; ultimata branchlete with 
wmerons imbricate ovate-triangular eub-oordate obtuse pubernlone 1- 
nerved bracts .2 in. long a t  their bases, and 3 to 5 flowers nearly 1.5 in. 
in length ; flower bracteoles ovate-obtuse, nerved, about '15 in. long. 
Oalyz sessile, about .25 in. long, pubernlous, ib lobee 4, ovate, obtuse. 

..--_ .__ Qwolla-tube pnbernlous outside, glabrous within, narrowly cylindric, 1 
in. to 1.25 in. long: ita limb nearly .5 in. across: the 4 lobes oblong, 
blunt, glabrous. dnthers longer than the very short filamente, narrow- 
ly oblong, short, apiculate, the base sagittate. Fruit unknown. 

MALACOA : Maingay (K. D.) 856. PUNQAH : Curtis 2954. L~anawr;  
(Yurtis M08. AXDAMANS: Heyer (K. D.) 2997. PEBAK : 8cortech!ni; Wray 
3317. QUEDAH : Ridley 5540. 

A epeoien allied to I. Kingstoni, Hook. fil., but with lerr membranonr learn. 
I t  is readily diatingninhed by the numerous braoteolea at the banes of the flowers and 
by the large. imbricate brscts at the h e m  of the ultimate brmohleta. 

5. IXORA AEOUTA, Br. in Wall Oat. 6157. A tree; all parta exoept 
the inflorescence glabrous ; young branches much thinner than a goose- 
quill, obtusely 4-angled, glabrous, dark-colonred. Leaves thinly coria- 
aeons, broadly oblanceolate, rarely obovate or elliptic, rather abruptly 

' and shortly aouminate, the base mnoh narrowed, both surfaces drying 
very dark-brown, almost concolorone, shining ; main-nerves 6 or 7 paire, 
onrved, spreading, faint on both surfaces ; length 3-5 to 6 in. ; breadth 
1.5 to2.25 in. ; petiole '2 to '4 in. ; etipules lanoeolate, l i n e a r - a c h a h  
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shorter than the petiole. Cylnee solitary, terminal on peduncles 1'9 
t o  3 in. long, spreading, trichotomons, many-flowered, the bracteoles 
linear, persistent. Flower-pedicab shorter than the narrowly campanu- 
late calyx., Oatya less than -1 in. long, narrowly campanulate, its 4 or 
5 narrowly lanceolate acute teeth as long aa the tnbe, erect. Oorotln- 
tubs narrowly cylindric, '41 or .6 in. long : the limb with 5 oblong api- 
cnlate lobes -2 in. long. Stigma 11amwly fusiform (befom the expan- 
sion of ite lobes), slightly exserted. Fruit like a small peaif ons~eeded ; 
broader and wit11 two vertical groves if two-seeded, crowned by the 
small scar of the calyx, glabrons, smooth. I. nnigrieans, Hook. fil. FI. 
Br. Ind. 111. 149, VAa. arguta. I. nigrioane, Wall. Cat. 6154 B. and C. 
only. 

PEEAX: Wray 2135, Curtis 1303, 980; Kings Uolleetor 6M, 870, 
2072,4286,4573,4966, 8718, 10269, 10658,10901; Swstechini. KEDAH: 
Ridley 8299. SELANQOR : Ridley 8240. WELLESLEY : Ridley 7013 ; 
Curlw, 2451,8206. MALACCA : Mait~gay (K.D.) 859. 

The type rpeoimens of thia in the Walliohian Catalogue oonaimt of two sheets 
distinguished by the letters A and B. The former wan received from Herb. Heyne, 
m d  is therefore rnpposed to have come from Southern India. Sheet B in attriboted 
to Penang. What appeara to be the name plant bot with mmewhat bruader leaven 
a h  f o r m  B and 0 of No. 6164 which was dirtribnted under the name I nigrieanr, B. 
Br. Under thia name (I. nigricuns, R. Br.) there were unfortunately inaoed by Wnllioh 

. two other plank lettered reapeotively 6164 A and D. Thwe two not ooly differ 
from B sod C, but also from eaoh other. The name haa however been adopted in 
t h e  Flora of British India and the Wdliohian No. 6154, withoot distinotion of 
letters, hsa been taken an ib basis. A8 the simplert aolotion of the oonfoaion whioh 
hsll thas arisen, I have ventored to restore the MSS. UAme I. argutu, B. Br. for the 
p l a n t s  common one in all the provinoee-above described. 

6. IXOBA CoCCrNsA Linn. Sp. PI. 159 (excl. syn.) A mnch 
branched shrub, the smaller brancheu of the cymee and the calyceu 
pnbernlons, otherwise quite glabrous ; young branches thinner than a 
goose-quill, pale. Leavea ooriaoeons, pnle when dry, broadly orate or 
elliptic, seaaile, the base cordate and atem.claeping or sligbtly nar- 
rowed ; the apices sub-acute or blnnt and mucronate ; nervation indistinct 
when dry; length 2 to 3 in. ; breadth 1.Q5 to 1.75 in.; stipolen nar- 
rowly semilunar with long straight linear stiff apices. Cymeu seveml 
together, a t  the apices of the bnmcl~es, each on a short pednncle, minute- 
ly bracteate and bracbolate; c a k  lmahhan -1 in. long, pnbernlons 
qlindrio, with 4 acnte teeth shorter than the tube. Oorolla-tube 1.25 to 
1.5 in. long, nalmwly cylindric ; the 4 lobes of the limb broad, acute, 
spreading, '25 in. long. Fruit fneiform, sometimes pulpy. Roxb. F1. 
Ind. 1, 375; W. & A. Prod. F1. Pen. Ind. 427 ; Wight Icon. 153; Brand. 
For. Flora 275; Knre. For. Flora, Bnrma 11, 26; Hook. fil. F1. Br. Ind. 
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111, 145. I. grandiftwa, Br. in Bot. Ehg. t. 154; DO. Prod. IV, 486. 
Wight in Hook. Bot. Misc. 111. Suppl. t. 35. I. prqpinqua, Br. in Wall. 
Cat. 6119: I. incarnata, DO. Prod. 1.c. I. obocurta, Heyne in h t h  
Nov. Spec. 90. I. Bandhuca, Roxb. Hort. Beng. 10 ; F1. Ind. I. 376 ; 
Wall. Cat. 6120 ; DC. Prod. 1.c. ; Wight Ic. 149. Pavetta coecinea snd 
P. inearnata, Blume Bijdr. 950. P. Bandhuca, Miq. F1. Ind. Bat. 11, 
266. 

In most of the provinces; cultivated on account of its brilliant 
scarlet flowers. 

7. IXORA CONGESTA, Roxb. F1. Ind. I 387. A shrub, glabrous ex- 
cept the smaller branches of the cymes ; young branches half as thick ae 
a goose-quill, dark-colonred. Leaves thinly coricroeous, elliptic to oblong, 
elliptic, sub-acute or shortly and bluntly acnminate, the base rounded 
or cuneate ; both surfaces brown when dry and rather dull, the lower 
paler; main-nerves 12 to 20 pairs, spreading and interarching at the 
tips, depressed on the upper and prominent on the lower surface ; l e n ~ t h  
6 to 9 in. ; breadth 2.25 to 4 in. ; petioles .3 to ' 5  in. ; stipulee '15 in 
long, broad, shortly cnspidate. Uyme terminal, corymbiform, trichoto- 
mous on a ehort peduncle, 2.5 to 4 in. long (including the peduncle) 
and mther more in diam., condensed, the branches many-flowered. 
Cdyx sessile or on a short pedicel, less than '1 in. long, with 4 t4riangular 
acute teeth shorter than the tube. Umolla-tube 1.25 to 1.5 in. long, 
narrowly cylindric; ita limb .5 or -6 in. across, its 4 lobes spreading or 
reflexed, ovate-lanceolate, blunt or sub-acute, -25 to '3 in. long; etigma 
slender, slightly exserted. Fruit compressed, fnsiform, with 2 vertical 
grooves, glabrous. DO. Prod. IV, 486 ; Wall. Cat. 6138. Hook. 61. F1. 
Br. Ind. 111, 146. I. Chr'fithi, Hook. Bot. Mag. t. 4325. I. fulgens, 
Wdl.  Cat. 6512 B. Pavetta congests, Miq. F1, Ind. Bat. 11, 269. 

SINGAPORE : Lobb ; Anderson 92 ; Ridley 5674,6911. JOEORE : King, 
&&j lq  4168. MALACCA: Oriflth (K.D.) 2984; Maingay (K.D.) 848; 
Ma-2 ; &aley 5675,6911 ; Dewy 8;  Uoodenough 1967. PENANG : Wallich; 
King; Ourti8 1729, 1730,2265, 2975. PERAK: Scortechini; King's ao& 
lector 675, 2448 2865, 2867, 3982, 3998 ; Wray. DISTRJB :-Malayan 
Archipelago, Burma. 

Allied to I .  Lobbii, Load. but with more ooriaoeons broader leaves, with more 
nerves, shorter flowers in more condensed cymes. The oorolla is ornnge or red. 

, 8. 1 x 0 ~  UNDULA.TA, Roxb. Eort. Beng. 10: F1. Ind. I, 385. A 
glabrous shrub or small tree, the cymes often pnbesoent ; young branch- 
es thinner than a goose-quill, pale-brown, shining. Leaves coriaceous, 
oblong-elliptic, sub-acute, the base much narrowed; both surf~ces oliva- 
aeons-brown when dry, rather dull main-nerves about 12 pairs, thin 
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but d i&ht  on both e n r f m ,  curved, spreading; length 8.5 to 5 in.; 
breadth 1.25 to 2 in.; petioles %to 4' in., stipules triangular, acuminate, 
-2 in. long. Oymes nearly as long as the leaves, almoet made,  branch- 
ing from near the base, the branches divergent, trichotomous, many- 
flowered, the bractao1es few and minute, lanceolate. Oalp sesaile. leee 
than '1 in. long, aylindrio, with 4 ovate-mute teeth. Ooroth-tube -25 
to -3 in. long, narrowly aylindric; the limb -2 in. acrose, its 4 lobes 
narrowly oblong, blunt, reflexed. Fruit (in Indian specimens) fusiform, ' 

amooth. Roth Nov. Spec. 91 ; DC. Prod. IV, 488 ; Wight & Am. Prod. 
428; Wight Icon. 708; Hook. fil. F1. Br. Ind. 111,1447 ; Wall. Cat. 6129, 
e d .  Herb. Ham. I. caq'a, Wall. Cat. 6130. 

PEEAK : a t  elevation of $000' feet ; Wray 393th. . 
Only once oolleoted in our region. A common epeoies at the base of the 

eaetern Himalaya, and in the Kheais Hille. 

9. IXOJU PENDULA, Jack in Mal. Misc, I, 11. A small shmb, all 
parts glabrous except the branches of the inflorescence ; young branches 
thinner than fi goose-quill. Leaves thinly coriaceous, oblong to ellip- 
tic-oblong, sometimes slightly oblanceolate, sub-acute, the base more or 
less cuneate, both surfaces pale-olivaceous when dry, smooth, the npper 
shining, the reticulations fine, not prominent; main-nerves 12 to 16 
pairs, curved, ascending, faint on the npper surface, thin but prominent 
on the lower; length 9 to 11 in. ; breadth 2.5 to 3.5 in. ; petiole -5 to 
-75 in., stout, chrtnnelled: stipules abont -2 in. long, broadly ovate, 
abruptly acuminate. Cymes terminal, 3-branched, pendulous, often 
nearly as long as the leaves (half the length being slender peduncle) : 
branches pubernlous trichotomous, with subnlate bracts a t  the divi- 
sions; ultimate branchlete with abont 9 flowere. Oalyz under .1 in. in  
length, with 4 short blnnt teeth. Oorolla-tube slender, cylindric, abont 
1.25 in. long, the limb abont ~4 in. across, the 4 lobes oblong, blnnt, re- 
flexed. Anthers short, narrow, acute, sagittate a t  the base, longer than 
their filaments. Stigma slightly exserted. Fruit ellipsdid, blnnt, smooth, 
'8 id long and -25 in. in diem. Hook. fil. F1. Br. Ind. LU[. 14. 

I n  all the provinces, cornmop. 

The flowers of thin are rose-colonred. The long elender drooping peduncle of 
the ayme has often a whorl of lanoeolate braateoles near the base, and the npper 
leaven of the stem are often muohredaced in aim. There are speoimene in whioh the 
pedanole of the oyme ia only 2 or a inohee long, but mually it is twioe ae long. 

10. IXORA OPACA, Br. in Wall. Cat. 6141. A small shmb, glabrous 
except the puberulons branches of the cyme ; yonng branches thinner 
tban a goose-quill, pale-brown. Leaves thickly membranous, oblong to 
elliptic-oblong, obtusely and ehort~y acumimte, the base rounded or 
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onneate ; both surfaoes oliveoeous when dry;  the upper darkand shin- 
ing;  the lower paler, much reticulate, and dull; main-nerves 15 to 20 
paire, spreading, curved, prominent on the lower surface ; length 4 to 7 
in.; breadth 1.25 to 2.5 in.; petiolea -3 to '5 in.; stipnlee triangular 
with brosd besee and long linear pointa. Oyme corymbose, with many 
short spreading branohlets, sometimes laxly trichotomous, 2.5 to 5 in. 
across, terminal, on a slender erect peduncle 1 or 2 in. long. F h e n  
as in I. pendulcr, but smaller, the limb of the corolla being only .3 in. 
a c m .  Fruit as in I. penduh, Jack. G. Don, Qen. Syst. Gard. 111.578. 
Rook. fiL F1. Br. Ind. 111.147. Pavetta o p c a ,  Miq. F1. Ind. Bat. II. 
270. 

MALACCA : Ridly 966. PRNANO : Ourtie 3385. PERAK : Wray 3447 : 
Kiitg'a Oo~~ectOr 2699, 2805, 2829, 2917, 4061 ; Bidby ~ ~ ~ ~ . - D I ~ T B I B .  
Burma, Sumatra. 

A speoiw oloaely allied to I. pendulo, Jmk, but the oymes have shorter pednn. 
oleo end the leama are narrower. 

11. 1 x 0 ~  LOBBI~, London, Encycl. Snpplem. 11, 1543. A shrub, 
everywhere glabrous except the smaller branches of the jnfloreacence 
and the calyces; youngest branches as thick as a duck's quill, dsrk- 
ooloured, shining. Leaves thinly membranous, oblong, oblong-lanceolate 
or elliptic-oblong, rarely oblanceolate, the apex acute or shortly acnmi- 
nate, the base cuneate ; both surfaces rather pale-brown when dry and 
ehining; mrin-nerves 1 5  to 26 p h ,  rather straight, spreading, inter- 
arching a t  the tips, slender but distinct on the lower surface, vex7 
faint on the npper; length 6 to 8 in.; breadth 1.25 to 2 in.; petioles 
.a to -3 in.; stipnles triangular, aclcnminate, about -15 in. long. Oymss 
terminal, co~ymbose, shortly pednncnlat.e, 3 to 8 in. across, the bracta 
and bracfeoles minute, Ianoeolate, deciduous. Oalyz cylindric-campeon- 
late, less than '1 in. long, ita 4 broad blunt lobes shorter than the tube. 
Oorolla-tube slender, cylindric ; 1 to 1-75 in. long; the limb 4 to '5 in. 
across; its 4 lobes narrowly oblong, blnnt or sub-aoute, spreading; 
etigma slender, slightly exserted. Fruit ellipeoid, blunt, -25 to -3 in. 
long and '25 to '3 in. in diam. (when dry), smooth. I. fulgens, Hook. fil. 
F1. Br. Ind. (not of Roxb.) in part. Pavetto Lobbii, Teysm. & Binn. 
in  Miq. Ann. Mns. Lngd. Bat. IV. 194. 

MALAYAN AROHIPELAQO ; He@ (K.D.) 2998. MALACCA : Qi-jjiU 
(K.D.) 2985; Maktgay (K.D.) 845 ; Dewy 10, 966; Ouming 2396 
PEN AN^ : Owtis 479 ; Lobb. WKLLE~LEY : Ridley 6991. PERAK : Wray 476, 
952, 2891, 3449; King's Collector 407, 2374, 2908, 3828, 4196, 6626, 
5968 ; 8aorteohini 96, 349. SINQAPOBE : Lobb ; King ; Ridky ; Anderson 
94. KEDAE : ourtie 265g.-D1sr~r~, Malay Archipelago. 
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VAB. anguotifolicl, King & Gamble ; Zeaves narrowly oblong-lanoeo- 
late about 1 in. in width. 

SINOAPOBE : King. PEBAK : Wray 619 ; Scorteohini 1893 ; Kiq'r 
Oollector 2718.  PAEAN^ : Ridley 2216. 

Thie wriety oomw near to Pavettu salicifolio, Blame, but ite leaves have more 
nnmeroun main-nervee, and ita oorolls lobes are much shorter. 

12. Ixom FnLaBas, Roxb. Hort. Beng. 10: F1. Ind. I. 378, A 
shrub, all parts glabrons : young branches thicker than a crow-quill, 
dark, shining. Leaves coriaceons, oblong-lanceolate or oblanceolate, 
shortly scuminate, the baae cuneate ; both surfaces shining when dry, 
the upper dark-brown, the lower paler; main-nerves 10 to 12 pairs, 
curved, spreading, interarching, slender; length 3.5 to 5.5 in., breadth 
1.25 to 1.5 ; petiole '2 to '3 in.; stipnles -2 in. long, triangular, the base 
broad, with a long linear point. Oymes terminal, corymbose, rather lax, 
spreading, '3 to '5 in. in diam., many-flowered; bracteolea triangular, 
minute. Ocrlyz losa than -1 in. long, cylindric-campanulate, with 4 
shallow broad teeth. Oorolla-tube 1.25 to 1.5 in. long, narrowly cylin- 
dric; its limb -8 in. aomss; the 4 lobes broadly ovate or lanceolate, 
acute, spreading. Anthers narrow, on short filamente. Fruit h i fo rm,  
somewhat 2-lobed, smooth, purple when ripe. DC. Prod. IV, 486t 
Wight Icon. 451: Wall. Cat. 6152; Hook. fil. F1. Br. Ind. 111.146, not 
of Boeb. 

~ J I N ~ A P O R E  : Lobb 102. PEBAK : Smteohini ; wray 3024; King'# 
Collator 2%9,5075, 5522. 

Thie speciee ie not oommon. It  hae been oontneed with the muoh more oommon 
I. Lobbii, Loud. from whioh it diftem in having about half an many leaf-nen~. It 
isto I. Lobbii that the deaoription of I. fulgsne given in the Flora of British India 
d y  refers. 

13. IXOBA ~oarrLrs, King & Gamble, n. sp. A small unbranched 
glabrous shrub little more than a foot high. Leaves large, coriaaeoas, 
sessile, elliptic to sub-pandnriform, the apex sub-acute, narrowed below 
the middle to the broadly cordate anricnlate base ; both surfaces brown 
when dry, the lower paler and with the reticnlations dietinct; main- 
nerves 15 to 18 pairs, curved, slender but distinct, spreading and only 
slightly cnwed length 9 to 12 in.; breadth 3.5 to 4 in. ; stipulee of 
opposite sidee united into a short tube with a cusp on ewb side. Oyme 
tarminal, 2.5 to 8 in. long (including the short peduncle), and ae muoh 
m s s  ; branchea few and ehort, bracteoles minute. Oalyz under .1 in. 
long, its lobes shorter than the tube, blunt. Ooro11a-tube about 1.5 in. 
long, narrowly cylindric ; the limb about -7 in. acroes ; ite 4 lobes sub- 
rotund, spreading. Anthers lineer, apicnlate, on short filaments inserted 
iP the throat. Fruit unknown. 

J. u. 11 
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PBNANO : Uurtw 4kM. SELANOOR : Ridley 742%. PEBAK : Wray 4157 ; 
Ridley 7186 ; Yapp U)4( ; Scortechini. 

A dintinot speaiea dietingaimhed by its ehort bnshy hebit, end its large l e ~ ~  
tapered to e broad oordata-enrionlate bane. 

14. I x o u  SCOBTECHINI, King & Gamble, n. up. An unbranched 
shmb about a foot in height: the stem as thick aa a goose-quill, pale- 
brown, rather rough. Leaves large, almost sessile, ooriaoeous, broadly 
oblenceolate, sub-acute or blnnt, narrowed from abont the middle to the 
rounded or cordate baae ; npper surface brown when dry snd somewhat 
shining ; the lower pale, reticulate and dull ; main-nerves 8 to 12 ph, 
slightly prominent on both surfaces, curving 'upwards, in temhing 
length 5.5 to 9 in. ; breadth 2 to 3 in.; petiolee abont '1 in. long or 
absent; etipulea very short, broadly triangular and with an abrupt 
li~lear point. Uymea terminal, abont 2 in. long .(including the short 
peduncle), the branches short, pubernlone. Uatyx nearly -1 in. long, 
cylindric, with 4 very broad short blnnt h t h .  OmolLa-ttrbe 1 to 1.25 in. 
long, narrowly cylindric, glabrous ; the limb '5 in. across with 4 blnnt 
brad oblong spreading lobes. Fruit fnsiform, deeply 2-grooved, smooth. 

PE~ANQ : Ourti6 UC). PROVINCE WELLE~LEY : BdhJ  6992. PPUAK : 
Bcortichini 1277 ; Wray 4 5 7  ; King's Colkctor 3120. 

15. IXOBA BTRICTA, Roxb. Hort. Beng. 10: F1. 11-d. 1, 379. A large 
ahrub, everywhere glabrous : young branches thicker than a crow-quill, 
dark-brown, shining. Leaves thinly coriaceona, lanoeolate or elliptic, 
lanoeolate, rarely elliptic, acute or muminate, the baee cuneate; upper 
surfaoe olivaceous when dry, the lower brown ; main-nemee 7 or 8 pairs: 
obsolete on the npper surface, faint and interarching on the lower; 
length 2.6 to 6 in. ; breadth 1.25 to 2 in. ; petiole '15 to -2 in.; etipdee 
-2 in. long, triangular, with broad baaes and long linear pointa. Oymes 
almost sessile, terminal, oorymbose, dense, 2 or 3 in. in diam., bracteolee 
minute. Ualyz under '1 in. long, oylindrio, broadly 410bed or sub-entire. 
Ootolla-tube narrow, cylindric, -8 in. long; the limb -4 in. sorose, ita 4 
lobes oblong, sub-aoute or obtuse, spreading or reflexed. M t  broadly 
fueiform, smooth. DC. Prod. IV. 486 ; W. & A. Prod. 427 ; Wight 10.184 ; 
Kurz For. F1. Burma, 11.26; Wall. Cat. 6128; Hook. fil. fil. Br. Ind. 111. 
145. I. coecinea, Bot. Mag. 169. I. alba, Roxb. 11. co.; Wight 10. 707. 
Wall Cat. 6122. I. blanda, Ker in Bot. Reg. t. 100; DC. 1. c., 487. 
I. incamata, Roxb. R. Tnd. I. 379: DO. 1.0. 486. I. crocata, Lindl. in 
Bot. Reg. t. 782; DO. 1.0. 486. I. rosea, Wall. Cat. 61M;  Bot. blag. t. 
M28, (not of Wall. in Roxb. F1. Ind. I. 398). I. amoena, Wall. Cat. 
6121 D.E.F.Q. ; Don, Qen. Syst. 111. 571 ; Hook. 61. FI. Br. 1nd.' 111. 
146. I. dama, Wall. Oat. 6160, in part. 
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MALACCA: Qrifith (K.D.) 2986; Maingay (K.D.) 846, 8463, 849; 
&odenough 1753 ; Derry 257. PEUK : Wray 3293,3448 ; King'e Oolkctor 
2247, 3978 ; 8cmtschini. PAHANG : Ridley 2227. S INQAPOBE : zgb 
5004 ; h b b .  PENANG : Wallich; Oudw 1122 ; DeschU~?%pU. KEDAE : 
Bidby 7092. DIHDINQS : Rialey ~ ~ ~ ~ . - D I s T R I B .  British India, Bur- 
mah. 

Owing to the beauty of it4 flowera thin epeoies is muoh oultivated in gardens. 
But it a h  ooonrn in a wild state. The oorolle is neoally scarlet, but individnsls 
with white, m y ,  or yellowish oorollaa are frequent. b regardo leaves the speoies 
rsries eomewhst. I oan find nothing exoept the slightly different retiodetion of the 
lam to dietingnieh I. ornoem, Wall., and I have therefore reduoed it hew: In the 
mom of British India, Sir f oeeph Booker, without aotunlly m&ng the reduotion, 
erpresres himself in favour of it. 

16. 1 x 0 ~  C O N C I ~ A ,  Br. in Wall. Cat. 6149. A s h b ,  all parts 
glabrous : young branohen slightly thioker than a orow-quill, pale-brown. 
Leawsa thinly coriaceous, elliptio-oblong or elliptic-oblanoeolate, very 
rhortly and rather bluntly aonminate, the base cuneate : both snrfeoes 
dightly shining when dry, olivaoeons-brown, the lower the paler ; main- 
nervea 8 or 9 paire, slender, slightly depreeeed on the upper and promi- 
nent on the lower surface; length 2.5 to 5 in.; breadth 1 to 1.75 in.; 
petioles -15 to .25 in.; stipnlee triangular, .2 in. long with broad bases 
and long stiff linear apicea; a few of the upper leaveemuch reduced in size. 
0- (including their pedunolw) from 1 to 1'5 in. long, three or four 
oolleoted a t  the apex of a branch, each 5- or 6-flowered ; braohlee minute 
Oalyz under -1 in. long, campanulate, with 4 broad teeth shorter than 
the tube. Umolla-tube about -4 in. long, narrowly oylindrio ; the limb 
about -3 in. aoross, ita 4 lobes oblong, spreading, blunt. Fruit about 
aa large as s small pea, broader than long, deeply 2-grooved, glabroua. 
Hook. fil. F1. Br. Iod. 111. 647. Rubiacea, Wall. Cat. 8449. 

SINQAPOB~ : Wall&%; Ridley 8951. MALACCA : Qrifith ; Lobb 189 ; 
Maingay (K.D.) 847 ; Dery 962. PEBAK : Sco~techini 174 ; Wray 1817 ; 
KiMs Oolleotor 3068,3978,8530,4639, 5648. 

17. IXOU O B ~ D I F O L U ,  Zoll. & Mor. Syat. Vem. 65. A bush or 
small tree, quite glabroua or with the qmee pubemloas ; young branch- 
ea pale-brown when dry, not so thick as a goose-quill (paler and thin- 
ner -in mme vam.). Leaves large in the typical form, sub-coriaoeone, 
elliptio, ovate (oblong or lanceolate in vara.), obtuae or acute, the barre 
onneate or broedly rounded, sometimes (in vara.) minutely cordate, both 
surfacee brown when dry, shining, obaonrely reticulate ; mainvnerves 8 
to 12 pairs, not nsnally very prominent on either snrfaoe : length 8 to 10 
in. (lesa in var. 3), breadth 3 to 5 in. (less in var. 3), petiole.'5 to '75 
in. stout (shorter in some vara.) ; stipulea broad, '35 in. long, cuspidate 
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or sometimes bifid. Cymes varying, always pedanculate, M y  tricho- 
tomous, or in ver. 2 densely crowded, 3 OF 4 in. aorose (much less in 
var. 2) the branchea cinemas-pubernlona. Flowers crowded, shortly 
pedicellate, glabrons, abont -5 in. long, (longer in var~.). Ca@ under 
'1 in. long, with 4 blunt teeth shorter than the tube. Cordla-tube 
cylindria, slender, -35 in. long. (longer in vars. 2 and 4), the limb with 
4 b ~ ~ a d  blunt oblong reflexed lobes .15 in. long : stigma narrowly clavate 
in bud. Fruit broadly fusiform, smooth. Hook. fil. F1. Br. Ind. 111. 183. 
I. elliptieo, Br. in Wall. Cat. 6153. 

MALACCA: Uri$th; Maingay (K.D.) 863. PENANQ: WaUich 6153. 
PEEAK : King's Oollector 410, 4083, 4756 ; 8cortechini ~ ~ ~ ~ . - D I ~ T B I B .  
Nicobara, Kurz. 

A very varieble of whioh the following forms may be di8tbphhed. 
The o o r o ~  is white. 

VAB. I gigantea, King & Gamble. A fall tree, leaves very CO&- 

oas, elliptic, obtuse at  base and apex, 7 to 10 in. long and 3 to 5 in. 
broad ; cymes (including their peduncles) 3 to 7 in. long, with spreading 
pubernlous branches ; oorolla abont -5 in. long. 

PERANQ: OUT&, 3384. S~NQAPOEE: Bidby, 4120. PERAK : WTay 
2973, 3678, 3971; King's OoUector 5699, 5466, 10294. AND AM AN^: 
Heinig 22. 

Thin may be mparable 88 a epeoies. More specimens (in flower) are wanted. 

VAE. 2 m'uma, Hook. fil. F1. Br. Ind. 111. 143 (excl. syn. I. macro- 
siphon); & a m  very coriaoeoua, oblong-lanceolate or oblong-elliptic, 
sub-acute, the base cuneate ; length 8 to 10 in.; b redth  2.5 to 3 in.; 
cymes dincluding their peduncles) 8 iu. long or less. Oorolla abont '6 
in. long. I. miacea, Br. in Wall. Oat. 6151. 

PENANG AND S~NQAPOEE: Wd&h ; Ourtie 2486. MALACCA : Ckr'@h 
in Herb. Wight, (K.D.) 2999 ; Maingay (K.D) 844. PERAK: WWY 
a1@, 2626; King's Oolkctor 5935. PAHANO: Ridley ~ ~ ~ ~ . - D I ~ T R I B .  
Andaman Islands. 

There is in Herb. Calontte a ningle speoimen (in flower only) oolleoted by Bidley 
in Pahang (Herb. Bidley 2818) whioh in most of ita charaotern reeemblee thii. The 
textrue of the leevtw end their nervation are however slightly different, and the 
flowers are mrnewhat longer and in lees spreading oymee. 

YAB 3 arborescens, Hook. 6l. 1.0. ; branches thinner than a gooee- 
quill, the bark very pale ; leaves sub-coriaceons, only 4 to 6 in. long, and 
from 2 to 2.5 in. broad; sub-obtuse at  the apex and broadly rounded a t  
the beee, the petiole only .3 to 4 in. long ; cymes (including peduncle) / long, the branches long and spreading : mrolh little more than - 5 m. long. I arborescens, Hassk. in Batria I. 22. 

MAUCCA : &i@h Herb. Wight, (K.D.) 2987 ; Darry, 310, 571 ; 
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ournming 2338. PBBAK: King's Cobtor  &%6. JOHOBE : IZidky 4165. 
-D~~TRIB. Andaman Inlands. 

VAU. 4 Kwzeuna:, Hook. fil. 1.0. ; leavea sub-coriaoeons, elliptic to 
elliptiwbloug, the apex acute; the base rounded or cuneate; ctwolla 
1.25 in. long. I. Kurzeana, Teyem. & Binn. in Nat. Tijds. Ned. Ind. 
100. L macrosiphon, Kure in Trimen Jonm. Bot. 1875, 327 ; For. Flora 
Bum. 11. 24. 

ANDM IBLANDS: K u r ~ ,  Prain's Oolleetm. SUYATBA, JAVA, dm. 
18. h o r n  DlVERBIBoLlA, Wall. Cat. 6146. A shrub or small h e ,  

the brenohes of the inflorescence slightly pubernlous, otlierwise glabrow; 
young branchee thinner than a goose-quill, pale when dry. Leaom 
membrmnow, oblong to broadly elliptic, acute or sub-acute, the baee 
munded or cuneate ; the upper pair sometimes sessile and s u b - d a t e ,  
often reduced in ski ,  the majority with stout petioles '3 or 4 in. long; 
both surfaces emooth, dining, brown when dry ; main-nerves 10 to 12 
paire, carved, spreading, prominent as the lower surface; length of 
blade 4 to 10 in.; breadth 2 to 4 in. ; stipules elongated-triangular, 45 
in. long (sometimes longer and sometimes blunt). Cyme 3 to 4 in. in 
diam. (ita slender pednnole included) 3 to 6 in. long, trichotomous; 
the ultimate branchlets minutely braoteolate at  the divisions, 2- to 3- 
flowered. Plotrm '4 to '6 in. long, mostly on short puberalous pedicela, 
some sessile, glabrous. Calyx less than .05 in. long, the 4 teeth shorter 
than the tube, blnnt. Corolla-tube narrowly cylindric, very short in the 
bad, afterwards lengthening to '2 to '4 in. ; sometimes longer, lobee of 
the limb 4, narrowly oblong, sub-acute, much redexed, -2 in. long. 8tigma 
 ex^^, clavata a t  h t ,  the arms afterwards divergent. Fruit ellip- 
soid, blunt, -3 in. long and '2 in. diam. (when dry) glabrous. Knre. For.; 
Flora Bnrm. 11. 22; Hook. dl. PI. Br. Ind. 111. 141. 

PENANQ : Curtw, 2486. PEBAK : King's Oollectm 5691, 5737, 5896 ; 
( Wray 3491 P) ; Scdechini ~ ~ ~ . - D I ~ T B I B .  Burma ; W @ h  (K.R.) 
2992. 

The oorolls of this is mnoh shorter than thoee of I. pandda, and it L white and 
the leavm are often broader. The two speoiee are oloaely allied. A form oolleoted 
in Pwak by Wtay (No. 8491) wnneota the two, combiqing the longer oorolb and 
pedunolea whioh are oharaoterietio of I. pdndulo with the general fsaies of I. diver- 
mjozia. 

Charactere of k a ,  but the style very slender and much longer 
than (often twice ae long as) the corollktube; the stigma not thicker 
a ~ d  eometimes even thinner than the style and usually entire; the 
stipl~lea larger a~ ld  sheathing, e~pecially those cf the lower part of the 
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4ntloresoence f leaves membranous.-Species abont 70, in the tropics of 
the old world. 

Large muoh branohed shrubs ; oymee wrymboee peduuonlate, 
2 to 4 in. in diam., often in panioles :- 
' Leaves pnbesoent to tomentotw beneath, ovate-elliptio, 

elliptio or elliptic-rotund ... ... ... 1 P. indiea. 
Leaves nlightly pubeeoent to glabrous beneath, elliptio 
lanoeolata or oblanoeolste ... ... . . . 1 P. indiea var. glabra. 

Small little branohed or nnbranohed ehrnbn ; o p e s  neaeile 
or nearly no, 1 to 2 in. in diam., never in panioles : leaves 
pnbeeoent beneath :- 

Ualyx wbolly ; leavos donaely end softly pubescent beneath 2 P. nuueleipora. 
Oalyx glabrous or nearly no ; leaves hinpidnlous beneath ... 8 P. humilk. 

1. PAVETTA INDICA, Linn. sp. P1. 110. A shrub or small tree, 
yonug branohes slender, glabrons, pubescent, or tomenhe like the leave& 
Leaaes membranous, variable in form, in the Malayan speoimene (VAB. 

plyantha) elliptic-lanceolate or oblenceolate, in the British Indian 
ovate-elliptic, elliptic, or elliptic-rotund ; in all, except eome of the latter, 
a n t e  or acnminate at  the apex, pubescent tomentose or glabrous be- 
neath, the base always much narrowed; main-nerves 5 to 7 pairs, mu- 
ally faint, carved; length (in Malayan specimens) 4 to 7 in.; breadth 
1 to 2 in.; petiole '36 to 5 in.; stipules triangular, acnminate, shorter 
than the petioles, deciduous. Oymes terminal, shorter than the leavee, 
on peduncles 1.5 to 4 in. in length, corymbose, many-flowered, 2 to 4 
in. in diam., often in panicles ; the etipnles a t  the bifurcations rather 
large and persistent. Flowers on pedicels about 4 in. long. Cdyz from 
.05 to '1 in. long, narrowly campanulate, with 4 short triangular teeth 
or sub-truncate. Uorolla '5 to '75 in. long ; the tube very slender, cylin- 
drio; the limb '3 to '4 in. across, with 4 oblong blnnt lobes. Style much 
exserted, slender like the stigma Fruit globular-oblong, glabrous, about 
the size of a pea. Wall. Cat. 6175; Blnme Bijdr. 951 ; W. & A. Prod. 
481 ; Wight 10. t. 1443 ; Miq. F1. Ind. Bat. 11. 276 ; Hook. fiL FL Br. 
Ind. 111. 150; Trim. F1. Ceyl. 11. 349. P. EnZaysoniana, Wall. Cat. 
6177. P. alba, Vahl. Symb. 111. 11. P. petbluris, WalL Cat. 6786; 
Hook. fil. F1. Br. Ind. 111. 150. I m a  pataiculata, Lam. Diot. 111. 34A 
I. Pavetta, Roxb. F1. Ind. I. 385 : K n n  F1. B u m .  11. 18. 

In ell the provinces, bnt not common. 
VAB plyantha, Hook fil. 1.c. 150. P h e r s  numerous, crowded in 

pnbernlons or pnbeacent cymee ; leaves thinly membranous, oblanoeolate 
or elliptio-lanoeolate, glabrous or pubernlous beneath. P. plyantha, 
Wall. Cat. 6176; Bot. Regist. t. 198. P. g ~ a c i l i j k m  Wall. Cat. 6178. 
P. petiolaris, Wall. Cat. 6180. P. Bothiana, DC. Prod. IV. 491: 
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W. & A. Prod, 431. P. uilloea;, Heyne in Roth. Nov. Sp. 88 (not of Napl.) 
h a  tomantosa VAB. glabrsscem, Kurz. F1. Bum.  11. 19. 

In all the provinces : common. 
The variety tonrsntosa, Hook. 51.1.0, oharaoterised by ovate or 'rotund elliptio 

often enbaonte thiokly membmnow l a v e s  more or less pubescent or tomenhe, 
and with the infloreeoenoe ale0 pnbesoent or tomentose ooonrn ohiefly in Britinh 
India. The rynonymy of It i s  M follows : P. tomenbaa, Wnll. Cat. 6178 all the sheeta 
exoept E. : P velrrtina 6174 : P. mo2lie 6179 ; P. caneactma 6181. 

2. P A ~ T T A  NAUCLEIFLOBA, Wall. Cat. 6171. A shrub or small tree, 
young branches thicker than a crowquill, tawny-tomentose. Leaveo 
oblanceolate, shortly mnminate, narrowed from above the middle to the 
petiole ; both snrfaces olivaceous when dry ; the npper at  &st pnbes- 
oent, afterwards becoming less so, but even when adult the midrib always 
pnbeecent ; the lower densely and perahtently pale-pubescent, espe- 
cially on the midrib and 9 or 10 pairs of oblique prominent main-nerves ; 
length 4'5 to 7 in. ; breadth 1-35 to 2.75 in. ; petiole a 3  to -75 in., pubes- 
cent. Btipules broadly triangular, acnminate. O y m ~  terminal, solitary, 
denaely compound-nmbellate, 1-75 in. broad and not quite so long, the 
branches and pedicels densely pnbeecent ; branches divaricate with a few 
ovate-lanoeolate bracteoles near the flowers. F l o w m  -75 in. long, excln- 
ding the style, on unequal pedicela always longer than the calyx. Oatya: 
tnbnlar '1 in. long, ribbed, densely pubescent, the mouth with 6 short 
triangular erect teeth. Omolkr-tube narrowly cylindric, sub-glabrous ; 
limb pubescent and with 4 oblong blunt lobes. h i t  globular not 
ridged, sparsely hairy, crowned by the small calyx, -25 in. in diem. 
two-celled by abortion. Seed single fleshy, convex on the beak; 
G. Don, Gen. Syst. 111. 575: Hook. 61. F1. Br. Ind. 111. 152. Izma 
nauclei&ra, Knrz, For. Flora. 11.19. 

PEN AH^ : h r t w  1060, 2217,2646,3382. PERAK : Scortechini ; wray 
3619.-DEWBIB. Base of Eastern Himalaya, Burma 

3. PAVETTA aur1~18, Hook. 61. F1. Br. Ind. IIT. 151. A small 
shrub with unbranched pale reugh stem 6 to I2 in. long, densely pubes- 
oent at  first but afterwards sub-glabrous. Leavea membranous, close 
together, oblong-oblanceolate, shortly mnminate, much narrowed at the 
baae; npper surface minutely rugulose when dry, glabme, the midrib 
sparsely adpressed-hiepid; lower surf808 sub-adpressed hispiduloae: 
main-nerves 6 or 7 pairs, faint, little curved, ascending; length 8'5 to 6 
in.; breadth 1-25 to 1.75 in.; petiole -3 to '5 in., swollen a t  the b w ,  his- 
pid ; dipuks broadly triangular, acnminate, hispid. C y m .  solitary, 
terminal, sessile or sub-sessile, nsnally 1 to 1.5 in. in diam., dense, 
FIowers shortly pdicellatci, glabrous, -75 in. long. OaZya, funnel-shaped, 
the raoutb with 4 ahart acute teeth, CuroUa-ktbs about .6 in. Ion& 
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narrowly cylindrio, the  limb with 4 blunt oblong lobes. Fruit globulsr, 
glabrous, -25 in. in  diam. 

MAuacr : Qkf i th  (K.D.) 3007 ; Maingay (K.D.) 855 ; Hullett, 763. 

41. MORINDA, Linn. 

Shrubby, somtimes ecandent ; rarely arboreons. Leavea membranous, 
rarely in whorls of three : stipnles connate, sheathing. Flowers oonnate 
by their calyces, axillary or terminal, simple panicled or umbellate 
pednnculate heads. Calyz-tube short, the limb short or absent. Corolh 
salver- or funnel-shaped, coriaceous, the tnbe short ; the limb usually 5- 
(rarely 4- to 7-) lobed, valvate in bud. S t a m  equal in number to the 
corolla-lobes, on short filamente; anthers linear or oblong, domi-fixed. 
h a y  2- or spuriously &celled ; style inolnded or exerted, 2-branched : 
ovules solitary in the ovarian cells, amending. Frtrit formed of the 
sucanlent enlarged calyces; the contained pyrenes l-seeded, horny or 
eartilaginone, usually free but 2 or 4 of them sometimes cohering to- 
gether. Seeds obovoid or reniform, with membranous testa and fleshy 
or horny albumen ; the embryo terefe, radicle inferior.-D~sTaI~. Speciee 
about 40, all tropical. 

... Ereot ahrobe or trsee, with pulpy infmbeoenoen 1. M. citrifolia. 
Lerge woody climbere :- 

Infrnteeoence dry, more then 1 to 2 in. in diam., externd- 
ly marked with many large deeply pitted hardened 
oalyoee ... ... ... ... ... 2. M. laeunoea. 
Infrutesoenoe about 1 in. in diam., pulpy, smooth, 
b d n g  externally n few rang narrow soft tubular 

... ... C ~ I S ~ ~ O ~ S  ... ... ... a. M. ripida. 
Infrnteeoenoe about -a6 in. in diam., without large pro- 
truding d y c e r  ... ... ... ... 4. M. wnbdkrta. 

1. MORINDA CITBIFOLIA, Linn. Sp. PI. 176. A glabrous emall tree 
or large shrub; young brances thinner than e gooae-quill, obtusely 4- 
angled, pale-brown. Leaueo broadly elliptic, occasionally obovate-elliptic, 
shortly acnminate, the baee cuneate, one of the pair opposite the peduncle 
offen suppressed ; both surfaces palebrown when dry : main-new- 
6 or 7 paire, ourved upwards, thin but slightly prominent on both sur- 
fscee; length 5 to 10 in.; breadth 2'25 to 4-5 in.; petiolee -2 to 4 in.; 
dtipules transversely oblong or sub-orbicular, entire or 2- to Sfid., '8 to 
-5 in. long. Peduncles axillary, solitary, about .5 in. long, each bearing 
a many-flowered capitulum 1 to 1.75 in. in diem. Calyx truncate. 60- 
sol& fasiform in bud : the tnbe '3 to -5 in. long, pubescent in t.he throat, 
otherwiee glabrous : limb .5 or -6 in. acms ,  with 5 lanoeolate lob-. 
dnth39-8 with their tip ereerted, filaments woolly. I n f M -  when 
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.ripe avoid or globose, 1 k, 1.75 in. long, yelldw, fleshy : each pyrene 2- 
seeded. Roxb. F1. Ind. I. 541; Hunter in AE. Resear. IV. 35; DC. 
Prod. IV. 446 : Ham. in Trans. Linn. SOD. XIII. 533; W. &i 8. Prod. 
419; Wall. Oat. 8918 : Brand. For. Flora, 277; Knrz, For. F1. Burm. 
11. 60; Hook. fil. FL Br. Ind. 111. 155; Trimen F1. Ceyl. 111. 354; 
Oaertn. Fruct. I. 29. M. bracteata, Roxb. Hod. Beng. 15; F1. Br. Ind. I. 
,544; Ham. 1.0. 534; DC. 1.c. 4417; W. & A.1.c.; Wight 111. t. I26; 
Wall. Cat. a 1 9  ; Brandis 1.c. 277. 

I n  d l  the provinces : in or near cultivation, but .probably in many 
cam not wild.-D181'~1~. Brit. India, Ceylon, Malay &chipelago. 

VAB. elliptica, Hook. fil. 1.0. Leaves narrowly elliptic-obloog, ttnper. 
ing to each end, shining : peduncles slender, 1 to 1.5 in. long : fmiting 
heade -5 to -75 in. diam. Wall. Cat. 8434. : 

I n  all the provinces : more freqnent than the typical form. 
2. MORINDA LACUNOSA, King & gamble, n. sp. A powerful clim- 

ber 30 to 60 feet long : joung branches thinner than a goose-quill, angled, 
sparsely and minutely pubescent. Leaves thickly membranous, elliptic. 
sharply and shortly acuminate, the base cuneate ; npper surfaces dark- 
brown when dry, glabrous except tbe pubernlons midrib ; lower paler, 
the reti~nlations very distinct ; main-nerves about 8 pairs, curving up- 
wards, very bold on the lower surface, slightly depreesed and faint on 
the upper; length 4.5 to 6 in.; breadth 2 to 2.75 in.; petioles -5 to 1-25 
in.'; stipnles apicalate, only .15 in. long. Heads about .5 in. in diam. 
(when in flower) with one or two linear coriaceous bracts a t  their bases, 
solitary, on pubernlons peduncles nbout 1 in. long, collected in twos or 
threes a t  the apices of the branches. Ualycm completely confluent by 
their aides, irregularly onpnlar, the limb coriaceous, produced into a 
large oblique triangular lobe a t  one side, otherwise sub-truncate. Disk 
large, hughion-like, convex. Oorolla unknown. Infrutescence (when 
ripe) globnla~; 1.5 in. in diam. ; the snrface covered with the protruding 
irregdarly 4-sided conical enlarged calyces, each with a wide pit on i t .  
apex'; indipidnal fruits 2-celled, 2-seeded. 

PBPAK : King'6 Colkctor, 4320, 6030, 8254 ; S'cortechini. 

Thie ie easily diatingoisbed by its large deeply pitted infrnteecence whioh is 
dry, not st all pulpy. 

3. MORINDA RIGIDA, Miq. F1. Itld. Bat. 11. 246. A woody climber 
20 to 80 feet long ; young branches thinner than a goose-quill, a t  first 
minutely ruaty-tomentose, afterwards with glabrescent pale spong;g 
bark. Leaves dark-colonred when dry, the edges recnrved, thickly 
~ r i ~ o n e ,  narrowly elliptic, shortly and bluntly acnminate or blunt, 
.$he baee cuneate ; upper surface shiniug, glabrous except the pubescent 

J. 11. 12 
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b e  of the midrib; the lower uniformly pale-pubescent; midrib dis- 
tinct ; main-nerves (18 to I2 pairs) very indistinct on both surfaces ; 
length 2 to 4 in.; breadth I to 1.6 in.; petiole -3 or -4 in., pubescent. 
Stipules broadly oblong, blunt, scaly, '2 in. long. Oapitula on pnberu- 
lous pednncles -2 to .8 in. long, in fascicles of 3 or 4 a t  the apices of the 
branches. Flowere '4 in. long, confluent by their calyces into globular 
capitnla '2 in. in diam. Oalyx very short, cupular. Cwolla salver- 
shaped, ~ 3 5  in. long, the tube narrow, the limb with deflexed oblong 
blunt lobes '1 in. long, densely hairy on the upper surface. Infvu- 
tesce~e when ripe pulpy, elliptic (often transversely so) with ono or two 
elongate very protruding enlarged calyx-tubes. 

PEBAK: King's Oollector W ; Wray 2284; Ridley 7204,10258 ; 
Hulktt 5665. ~ I N G A P O B E :  Ridley 3818, 4126. MALACCA: Qrigith (K. 
D.) 2947; Maingay (K.D.) ~ ~ ~ . - D I ~ T R I B .  Borneo. 

4. MOBINDA UMBELLATA, Linn. Sp. PI. 176. A powerful glabrous 
climber ; young branches thinner than a goose-quill, pale-brown, angled, 
shining. Leaves thinly ooriaceons, narrowly oblong or elliptic-lanceo- 
late, the apex shortly aauminate, the base much narrowed; both sur- 
faces pale olivaoeous-brown when dry, transversely reticulate; main- 
nerves 5 or 6 pairs, curved, asoending, faint; length 3.5 to 5 in.; breadth 
1 to 1.35; petioles '2 fa '3 in. ; stipules sheathing, entire, truncate, or 
slightly toothed, '15 in. long. Heads sub-globular, about .25 in. in diam., 
on slender pedunoles varying from .35 to 1 in. in length (lengthening in 
fruit to newly 2 in.) from 5 to 8 collected in an ebracteate umbel at 
the end of a bmnoh. Galye sessile, truncate. Oorolla almost rotate, 
longer than the calyx, its tube about 1' in. long, slightly constricted 
a t  the mouth, throat densely villous ; limb -2 in. across, iia lobes oblong, 
obtuse, glabroua on tho outer surface, densely woolly on the inner. Ripe 
infrutescences about -25 in. in diam. DC. Prod. IV. 449; W. & A. Prod. 
420; Wall. Cat. 8i31; Knrz Fol*. Flora, Bnrm~,  11-62 ; Hook 61. FI. Br. 
Ind. 111. 157. M. scandens, Roxb. F1. Ind. I. 548 ; DC. Prod., IV. 449. 
M. tetzandra, Jack in Mal. Miso. I. 13;  Wall. Cat. 8932; Boxb. FI. 
Ind. ed. Carey & Wall. 11. 203; DC. 1.c. M. Padavma, Jnss. Ben. 206. 
Mm'nda, Wall, Cat. 8429. 

In all the provinces; C O ~ ~ O ~ . - D I ~ T R I B .  Burma, Southern India 
and Ceylon, Malay Arcl~ipelago, China, Japan, Australia. 

VAR. Bcortechinii, King & Gamble. Young brancl~es, under snr- 
faces of the leaves, and peduncles rusty-pnbescent ; leaves elliptic-obo- 
vate, sliortly and abruptly acuminate; pedicels 1.5 to 2 in. long. 

PEBAK : Scortechind 2015. Collected only once. 
VAB. Ridbyi, King & Ghrmble. Young branches and under snr fme 
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of the leaves softly pubescent; baves oblanoeolate or oblong-lanoeolate, 
shortly acuminate: peduncles less than 1 in. long. . ~ 

SINOAPOBE: in Botanio Garden Jungle, B i d h  5668, 6470, M71, 
6916. 

gZ. RENNELLIA, Korthls. 

Cherahrs  of Morinda but the heads few-flowered and in terminal 
panicles, the ovules peltate ; the seeds thin, orbiou1ar.-DIETBIB. 5 or 6 
Malayan speoies. 

Nms.-In this we iuolnde the geune Ikc%rachya, Korthale, whiob, an deaoribed 
by ita author, differs from Rannellia only in having the flowere in eaoh head limited 
to three. 

Iuflowsoenoe panionlate . . . . . . ... 1 R. ponleulata. 
J I  epioata ... . . . . .. 8 R. epeciom. 

1. RENHELLIA PANICULATA, King & Gamble, n. sp. A small gla- 
brous tree or shrub; young branches at  first dark-brown, afterwards 
becoming pale, striate, thickened at the nodes. Leaves sub-coriaoeons, 
elliptio, acute or shortly acnminate, the baee mnoh narrowed ; npper 
surface dark-brown when dry ; the lower paler-brown, finely retionlate ; 
main-nervee 10 to 12 pairs, slightly curved, sproading, prominent like . 
the midrib on the lower surface, indistinct on the npper; length 6 to 9 
in.; breadth 2-25 to 3.75 in.; petioles '8 to 1.25 in.; Stipnh38 oblong, 
obtuse, -4 in. long. I n ~ e ~ c e  paniculate, erect, terminal ; the branches 
opposite, or sornetilnes whorled, '6 to '9 in. long, each bearing at ita apex 
3 or more sessile flowers. Calys a very shallow entire cup. Corolla 
mrinceous; tho tobe cylindric, .5 in .  long ; the limb nearly aa long as 
the tube with 5 recnrved lobes. Anthsrs included, attached near the 
throat, versatile, on short filaments. Style short ; stigmas lanceolate. 
Infrutescenee globular, *5 in, in diam., glabrous, with several orbicular 
calyces protruding on the surface. 

PEBAK: Swrtechini 326; King's Oolkctor 21@, 2592, 5432. PEN- 
ANO: Curtis. 

d .  RENNELLIA SPEC1088, Hook. fii. F1. Br. Ind. 111. 158. A small 
glabroua shrub; young branches about as thick ns a goose-quill, pale, 
striate, thickened at  the nodes. Leaves thinly coriaceous, oblanceolate 
or elliptic-lanceolate, shortly acnminate, the baee much narrowed; 
npper wrfnce olivsceons-brown, the lower olivaceous, reticulate ; main- 
nerves 7 to 9 paira, curved, ascending, slightly prominent; length 5 to 
9 in.; breadth 1.5 to 3.5 in.; petioles '5 to 1 in.; stipnles coriaceons, 
often 2-lobed, oblong, sub-acute, breaking off about the middle. Inflo- 
Teacence I to 2 in. long, terminal, erect, on a short petiole; flowers 
from 3 to 6 on very short branches. Calyx sessile, cnpnlar, truncate. 
( l o r o h  oorieceoae, .75 in, long, salver-shaped; limb with 5 ahort oblong 
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blnrit eub~ered  bbes. Infm@scence the size of a large pen. Morinda 
spechsa, Wall. Cat. 8486 ; Knrz For. F1. Bnrrntc, 11. 62. 

MALACOA: Qriflth (K.D.) 30443; Naingay (K.D.) 91812. PERAB: 
Scmtechini 668 ; Ridley 7197 ; W r a y  2897, 4008 ; Kittg's Col lecto~ .495, 
~ ~ ~ ~ . - D I ~ T R I B .  Burma. 

' YAR. e b g a t a  King &-Gamble : ir@florescence 2 to 6 in. long ; flowers 
mostly in threes. 

WELLESLEY PROVINCE : Ridley 7010. PAHANG : R i d l q  2193, 5834. 
PERAK : King's Oollector 3926 ; Bidley 9710 ; Bcmtechini ~ ~ ~ . - D I s T R I B .  
Sumatra. 

43. PRIS~~ATOMERI~,  Thwaites. 

shrubs' with compressed $-angled blanches. Leaves sub-coriaceons ; 
stipnles 1- or 2-cuspidate. Flowers unisexual, usually on slender pedi- 
c e l ~ ,  in sub-umbellate axillary and terminal, eometimea pednnculatc 
fascicles. Oalyx-tube in the male flowers small, turbinate ; in t l ~ e  female 
longer, obovoid, persistent ; limb cupular. Corolla-ttcbe cylindric, with 
glabrous throat; lobes of the limb 4 or 5, spreading, valvate in bud. 
Stamens included in the corolla-tube and equnl in number with the lobes 
of the limb; domifixed near their bases by short filaments. Otay  2- 
celled ; style filiforrn, with 2 linear or lanceolnte arms ; ovules solitary in 
m h  cell, a t t~ched  sbove tlie middle of the septum. Berry small, 1-cell- 
od, 1-2-seeded. Seed sub-globose, pelhte, deeply concave in the ventral 
surface ; h t a  membranous ; embryo small ; cotyledons reniform ; radicle 
inferior.-DIETRIB. 3 or 4 species, in tropical India, Ceylon and Malaya. 

Flowere on rather long elendar pedicela ... ... 1 P .  albidijora. 
Flowers sub-seseile or sessile ... . . , ... 2 P .  subsessilis. 

1. PRISMATOM~RI~ ALUIDIFLORA, Thw. in Hook. Kew Joum. VIII.  
268, t. VII. f. A. An evergreen shrub or snlall tree, glabrous; young 
branches thicker than a crow-quill, pale. Leaves narrowly elliptic or 
elliptic-lanceolate, sometimes oblanceolate, the apex mnch acuminpte, 
the base mnch narrowed; both surfnces pale-greenish or yellowish- 
brown, nnd rather dull when dry; the lower reticulate; main-nerves 6 
t~ 7 pnim, curved, sprending and iuterarching about lino from the 
edge; length 2.5 to 4.5 in.; breadth -75 to 1.5 in. ; petioles '1 to '2 in.; 
stipnles small, fugacions. Plozcers usually in sessile fascioles, rarely in 
pedunculate umbels; pedicels .3 to .75 in. long, ebracteolate, dliform. 
CaZya: .05 to -1 iu. long. Corolla whitc; the tube '5 to 075 in. long, 
narrowly funnel-shaped, the lobes of the limb narrowly oblong, blunt, 
nearly ae long a8 the tube, spreading. Fruit globose or ovoid, smooth, 
.25 in. in diam. Tl~waites Enum., PI. Ceyl. 154, 4431 ; Bedd. Ic. P1. Ind. 
Or. t. 93; Hook. fil. F1. Br. Ind. 111. 159; Trimen F1. Ceylon, II. 355.) 
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(loffka tetrandra, Roxb.'BI. Ind. I. 5%; Wnll. Cat. 62412; DC.'Prod. IT. 
499; Knm For. F1. Burme. 11. %+.' Rubke, Wall. Cat. 8470. 

In all the Provinces : CO~~O~.-DISTEIB. Burma, Khmia Hille, 
Malay Archipelago, Ceylon. . 

Besides~tbe foregoing. there ie ip Herb. Ualontbm 8 mingle speoimen (Bidley 
a196) with flowere only in bad and no fruit. Thin in dietingnirhed by ovata-dliptio 
leaveai with 4 cu 6 pairs of elightly m e d  eeoendiog nerves, and few-flowered 1- 
panideaon Worm axillary pednnoleq about 1.6 in. h g .  

. 2. PBIIMATOYEBIB 8u~atss1~18, King & Gambla A glabrous e h b  : 
young branchee thinner than a goose-quill, pale, polished. L e a v ~  
narrowly elliptie, the apex and batm acuminate ; both sides pale-brown 
when dry, dull, the midrib prominent, the reticulations obsolete ; main- 
nerves 5, to 7 pairs, alender, spreading, interarching -1 in. from the 
edge; length 2.26 to k5.h. ;  b d t h  -75 to 1.35 in.; petiole .15 to -4 
in.; stipnlee under '1 in. in length, broad, connate into a ring, e ~ c h  
2-toothed. Flowers 2 or 3, on very short pedicele, or seeaile, id a termi- 
nal fascicle. . Oalyz about -2 in. long, funnel-ehped, the lin& wide, 
about .as long as the tube, truno~te with minute mute teeth. Owolla 
1.25 in. long, salver-ahapod, the tnbe narrow ; the limb nearly a$ look aa 
the tube, divided to its base into 5 narrowly lanceoletie, deflexed, &ria- 
coons lobes. %it a b d  smooth didymous hew, abotlt -6 in. in diam. 
and -5 in. long. 

PEBAK : Qcortechini 355 ; Wray 289 ; King's Colieotor 8071 : at  ele- 
vations of 3000 to,4500 feet. . . 

Ditlere from P. a W i f i r a  in ita nearly meanile flowere bud larger calyx, oorolla 
and fruit. 

$4. QTNOCETHODEB, .Blume. . . 
Climbi~~g glabrone s h r u b  with slender terete branches.. Uaues 

opposite, cpriaceoae ov sub-coriaceous ; tbe stipules brond, acute, deci- 
duous. Plotiiere- amall, oh short pedicels, miisexnal, in axillnry fad;~i~les' 
or pedunculate Jude; bracts deciduous. Oalyx with a small short 
tnbe, the limb annular, truncate or 5-toothed, penistent. Uorolla coris- 
ceoua with a short tnbe nnd woolly throat; the limb with 4 or 5 
oblong-lanceolate l~bes,  valvate in bud, the npices inflexed. Disk broad, 
depressed. #fanlens equal in number to the corolla lobes, on short fila- 
ments, dorsi-fixed, in the corona tube, linear-oblong, cxserted. Ovay 
4-celled; style of mole flower:entire ; of female stout, bifid. &uka 1 
in eaoh cell, broad-based, attacl~ed to tho inner angle of the cell, Drupe. 
globme, fleshy, with 2 td 4 dorsally compreseed pyrenes. Bee& 'com- 
preesed, mending; teata membrauoua; embryo small, baeal, radicle 
iuferior.-Dm~~~s. 3 or 4 speciesr dl Malayan. . G 
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Leaves broad and mnnded at the apex, eometimes with 
a short broad blunt point, 2'26 to 4 in. long and 1% 
to 2% in. brosd; fruit '6 in. in diem. ... ... 1. f f .  cariacea. 
Leaven warninate at the apex, elliptio-lanoeolete loften 
narrowly so) 2'26 to 8'86 in. long and '5  to 1'1 in.'broad; 
fruit the size of s pea ... ... ... 2. a. sublameolata, 
Leaves shortly and abruptly acuminate, rarely snb- 
acute, 3 6 to 6 in. long and 1.86 to 2 6  in. broad ; fruit 
globoae, '6 to '6 in. in diem. ... ... ... 8. a. macrophylla. 

: 1. GPNOCHTEODES CORIACEA, Blume Bijdr. 993. Young branches 
thinner than a goose-quill, nearly black. Leaves thinly coriaceons, ellip- 
tic, elliptic-rotund or elliptic-obovate, obtuse or shortly bluntly and 
abruptly spiculate, much mmmed  to tbe base; main-nerves 4 to 6 
pairs, spreading, only slightly curved, faint; both surfaces alike, nearly 
black, slightly shining; length 2.25 to 4 in.; breadth 1.2 to 2.25 in.; 
petioles '4 or -5 in.; Flowers .3 in. long, few, on short axillarg peduncles. 
~molla-tube very narrow, about as long as the limb ; lobes of limb linear- 
oblong, densely hirsute on the upper surface, spreading. Fricit globose, 
pulpy, 4-celled; pyrenes 1-seeded. Miq. Fl. Ind. Bat. 11. 313; DC. 
Prod. IV. 467. 

~ I N Q A P O R E  : (Bot. Garden Jungle), Bidtey 64t10, 10393, 2871 .- 
DIST~IB. Java, Borneo, Timor. 

2. GYNOCHTEODEB SUBLANCEOLATA, Miq. F1. Ind. Bat. Suppl. 54.8. 
Branches thinner than a gooae-quill, dark-coloared when dry. Leaves 
thinly coriaoeous, elliptio hkceolate, ofbn narrowly so, acuminate, the 
base muoh narrowed ; both surfaces dull and blackish when dry ; main- 
nerves indistinct, 5 or 6 pairs, ascending, little curved ; length 2-25 to 
3.25 in. ; breadth '5 to 1.1 in. ; petioles .2 to '4 in.; stipnles triangular. 
Flowers few, about '35 in. long, sub-sessile on very short axillnry lpm- 

' ches. Calys-limb truncate but with 5 distant minute teeth. OoroUa- 
tube sbort, rather wide, hairy inside; limb with 5 broadly lenceolate 
sub-acute lobes longer than the tube. Anthers slightly exserted. Stignza 
with 2 elongate plano-convex lobes. Fruit pisiform, smooth, on a sbort 
pedicel. Hook. fil. F1. Br. Ind. 111, 160. a. coriwa, var.-, Miq. in.  
Ann. Mus. Logd. Bat. IV. 244. Paederia tetrandra, Wall. Cat. 6249. 
? Psycho&&, Wall. Cat. 8885. Rubiacea ? Wall. Cat. 8297. 

SINOAPOBE : a. Thornson ; Ridley ; King's Uolkctor 31 9. MALACCA : 
Nuingay (K.D.) 919 ; Qrifith. PENANQ : Wall ich.-D~sr~~~.  Borneo, 
Sumatra. 

3. GYNOCHTHODES MACROPHYLLA, Kurz in Joum. As. Sou. Beog. 
1872, Pt. 11, 3141. Young branohes angled, nearly as thick aa a goose- 
quill, the bark pale. Leaves oorimrrs, elliptic or elliptio-oblong, ehortly 
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and abruptly acnminaite of sub-acute, the base cntieate ; upper surfam 
very dark-brown and shining when dry, the lower paler and dull ; main- 
nerves 6 or 7 pairs, spreading, slightly prominent on the lower surface 
scarcely visible on the upper; length 3.5 to 5.5 in.; breadth 1.35 to 
2.5 in.; petioles -8 to -5 in:; stipnles short, broad. Fbwers .25 in. long, 
on thick short axillay pedicela Ualyz-tube almost globular; the limb 
cupnlar, as long se the tube, truncate. Fmit '5 or '6 in. in diem., pul- 
py, globose or broadly depressed-pyriform with 4 pyrenes (one often 
abortive). Ku1.z For. Flora Burm. 11. 33 : Hook, 61. FI. Br. Ind. 111. 
160. 

MALACCA : Maingay (K.D.) 9341. 
PERAK : Ridley ; Wray 1156 ; Xing's Collectos 5807.-Drsr~ra. 

Andamans, Nicobars. 
The Andaman speoirnens havedarker narrower leaves than thoee from the Malay 

Peninsula. 

45. SPEBMACOCE, Linn. 

Herbs or small under-shrubs, nsnally with kangled branches. 
Leaves membranous or coriaceons, penni-nerved or longitudinally nerved ; 
the stipnles connate -illto a campanulate tube with a truncate bristly 
mouth. FZuwaers usually red or blueish, small or minute, solitary and 
axillary, or in axillary or terminal fasoicles, heads or cymes, sometimes 
densely crowded. Ualyz obovoid, or ovoid, the mouth with 2 or 4 per- 
sistet~t teeth often with interposed bristles or processes. Cmol2a fuLne1- 
or sdver-shaped ; the mouth with 4 valvate lobes. Stantem 4,.ineerted 
on tlle throat or tube of the corolla, filaments short or long. Anthers linear 

' or oblong, included or excluded. Disc tumid or absent. Ovay 2-celled ; 
eacli cell with a single ovule attached to the middle of the soptum, 
ampllitropons. Style filiform ; stigma capitate or with 3 oblong arms. 
Fruit coriaceous or crwtaceons, mericarps dehiscing variowly. Beeds 
oblong or ovoid, grooved ventrally, the testa thin, embiyo exile, ootp 
ledons thin and broad.-DI~TEIB. Species abont 150, tropical and eab- 
tropical. 

Leave8 spathnlate, obovete or bluntly oblong, the bane 
narrowed, main-nerves 8 pairs, faint, hiapid ... ... 1. 8. hi@&. 

Leaves narrowly elliptio, tapering aontely to emh end, 
main-nerves 8 or14 pdm,'very bold and prominent beneath 2. 8. seaberrima. 

Leaves narrowly oblong-lanoeolate, mute, pale beneath, 
main-nerves eub-obsolete ... ... ... , 8. 8. stncta. 

1. SPERMACOCO HIBPIDA, Linn. Sp. P1. 102. Herbaceous, diffnee, 
spreadiug or sub-erect; stems half M tliick as a goosequill, acutely 
4-angled and somewhat grooved when dry, sparsely and minutely 
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hispid, eepecially on the anglee. Leaah sub-mriaoeoas, obovrte, sh- 
thulata or oblong, eometimee elliptic, always blunt at the apex and 
tapering more or leee to the baas, aontinuoas with khe short, wide- 
cupular,' pubescent bt-istle-beariag persistent stipblos ; o p e  gnrface 
reticnlah (when dry), scabemlous, olivaaeotia, etrigoae; the lower 
pale, with spreading hiapid haire on the' nerPes ; main-nerves a h n t  3 
paim, rather straight, faint, oblique; length -35 to -75 in.; breadth 
-15 to '4 in. C y w  small, axillmy, hardly longer than the stipnles, 
4 b8flowered. Flowers .4 in long sessile, wit11 a few small mem- 
branous toothed braoteoles between them. Calyx small, densely silky, 
nrceolate-campmnlate, with 4 long narrow aonte' spreading lobes. 
Oorolla -three times ss long the calyx, salver-shsped, glabrous, the 4 
broadly ovate teeth silky at  their apices. Stametu about as long as 
the oorolle-lobes; antliere oblong, filaments and style equal. Btignla 
large, transversely oblong. Capsule ovoid or sub-globular, sparsely hbpid, 
crowned by the narrow, reflexed calyx-lobes, 2-celled with a single 
brown seed in each cell, DC. Prod. IV. 555; Roxb. FI. Ind. I. 373 ; 
wall. Cat. 825; W. & A. Prod. F1. Penins. Ind. 438; Hook. 61. FI. Br. 
Ittd. III.QO1; Trimen FI. Ceyl. 11. 371. S. arficulari~, Linu. 61. Snppl. 
119; RO&. F1. Ind. 1.c.; Wall. Cat. 827, W. & A. Prod. 1.0.; Kulz 
Joura: As. Soc. Beng. 1877 11. 137. 5. scnbra, Willd. Sp. PI. I. 572; 
Itoxb. 1.c. 371; Wall. Cat. 824. 9. hirfa, Rattb. it1 Rov. Ac. Berol. 
1803, 95. 8. longicclulis, Wall. Cat. 866. S. nvana, Wall. Cat. 828. 
S. ram-sslma, Wall. Cat. 8'29. S. twbularis Br. it1 Wnll. Cat. 836. 

In all the provihces : comrnon.-D1~~~1~. British India, Ceylon, 
S. China, Malaya Archipelago. 

2. SPEE~~ACOCK SCABERRIYA, Blame Bijdr. 946. Rerbnceons, woody 
near the base; stems procumbent, mnch branched, thinner tho11 a 
goose-quill, 4-angled, the angles with- stiff reflexed smaH white I~airs, 
othetwiee glabrons and shining, dark-brown. Leaveu oliraceons, coria- 
ceon$, nal~owly elliptic, taperiug acutely to eaoh end, sossile, upper 
surface scabe~ulons, with a very few short white hairs; the lower 
paler, pilose on the midrib and nerves ; main-nerves 3 or rarely 4 
paire, ascending obliquely, little omred, depressed on the upper sur- 
face and 'wky prominent in the lower; length -6 to 1 in. ; breadth -2 to 
.4 in. Htiplee cupular, the month with 3 to 7 erect stiff bristles, 
glabrous. Cymes small, axillary, sessile, 4 to 8-flowered, condensed, 
-15 to '2 ia. in d i m .  Flowers about -15 in. long, seseile or on very shart 
pedicels, with short filiform bracteoles between them. Oalylr oblong, 
ssnstrieted below the mouU1, glabroas, th6 lobes Ianceolate, slightly 
oiiiate on the dgee ,  spreading. Corolla not mnch etoeeding the oslyx, 
fannel-shaped, glabrouii evoept for s few oiliae on the edges near the 
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base of the narrowly-hnoeolate spreading lobes. 8 t n m m  exserted from 
the throat of the oomlla but shorter than its lobes. Anthers oblong, the 
filamenta rather long. Style about as long as the filamenta; stigma 
large, thick, transversely obloug. Oapsuln elightly more than '1 in. long, 
ohlong, crowned by the large spreading calyx-lobes, smooth, membran- 
ous, dehiscent, each cell centailling rr, uingle oblong blunt black seed. 
DC. Prod. IV. 555; Miq. F1. Ind. Bat. IT. 331 ; Hook. fil. Fl. Br. Ind. 
111. 201. S. longicoultk, Br. in Wall. Cat. 826. 

MALACCA : Qriflth. SINGAPORE : Ridlay 5897,8954. PEBAK : &cop.- 

tffihdni 12, 64, 78, 602.-Drsr~rs. Malay Archipelago. 
3 SPERMACOCE STRICTA, Linn. fil. Suppl. 120. Herbaceous, erect, 

little-branched, pale-olivaceons when dry; branches as thick as a crow- 
quill, 4-angled and with 2 broad deep poovea, minutely hiupid or 
sub-glabrous. Leaves sessile, coriaceons, oblong-lanceolate, acute, the 
base narrowed to the stipnle; upper surface shining, glahrous or 
minntely hispid; the lower paler, dull, the midrih prominent and 
eometimeu minutely hispid, nerves ohsolete on both surfaces ; length 
'75 to 1-25 in. Stiples conjoined to form a deep campn~~ulnte cup, 
the month acuminate or truncate but always with 6 to 8 long spread- 
i n g  bristles. Flowere -3 in. long, in clusters of 2 or 3, axillary, sessile 
subtended by a few pectinate bracteolates. Calya campanulate, his- 
p ~ d  outeide, the mouth with 4 deep, la~rceoltrte, scuminate, spreading 
lobes. Corolla muob exserted beyond the calyx, tubular, with 4 deep, 
bolong, sub-ereot lobes indexed and sometimes hispid a t  the apex. 
Btamenu slightly exserted ; anthem sagittate, on long filaments. S/iyma 
large, 2-lobed, aa long a s  the stamens; style long filiform. Oapsule 
oblong-obovoid, smooth, membranous, 2-celled, dehiscent, wit11 a single 
black oblong seed in each cell. Roxb. Hort. Beug. 83 ;  FI. Tnd. I. 
370; DC. Prod. IV. 554; Kurz in Jouru. As. Soc. Beng. 1877 IT. 137. 
8. biocarpa Br. in Wall. Cat. 832. 8. pusitla, Wall. in Roxb. F1. Tnd. 
ed. Carey & Wall. I. 379 ; Cat. 823 ; Don. Prod. 134. 5. Pina ,  Gard- 
neri and anguslijolia, Wall, Cat. 830, 834, 835. 8. trdandra, Ham. in 
Don. Prodr. 1341. Bigelovia stricta, Blume Bijdr. 945. B. lasiocarpa. 
Rorburghiancs & Klsinii, W. & A. Prod. 437. B. myrdantha, Miq. F1. 
Ind. Bat. 11. 334. Bmeria  prurilla, DC., Prod. LC., 543. 

PENANO : uurtis 1936. MALACCA : Goodenough 1490. PAHANG: Rid- 
ley 1624.-D1s.rsrs. British India. 

46. PAEDERIA, Linn. 

Twining, slender, faetid shrubs, glabrous or pubescent; the blsench- 
ee tlrin. Leares opposite, rarely in whnrls of three, membr.n~iour 

J. Ir. 13 
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petiolak, stipules broad, aouminate, deciduous. Plowers in axillary and 
terminal 2-3-chotomonsly brnnched cymose panicles, with or without 
bracteoles. Ualyx tube campmulate or turhinate; the limb 4 or 6 
toothed, persistent. Oorolla funnel-shaped, its tlirost glabrous or vil- 
lous; 4 or 5 lobes of the limb with intlexed crennlate margins, their 
apices sometimes 3-lobed, spreading. 8tataens 4 or 5, litmar-oblong, in- 
serted in the tube of the cornl l~ by very short filamenh. Ovay  2-cell- 
ed ; stigmas 2, slender, twisted. Ovukn one in each cell, b a d ,  erect. 
Fruit compreuued or globose, with thin shining fragile epicarp, separat- 
ing early from the 2 pyrenee ; pyrenee orbicular or ovoid, dorsally oom- 
pl.eesed, wit11 or witl~out wings, each containing a ~ i n g l e  onmpresued seed 
with membranous testa adherent to the pyrene ; cotpledone larpe, thin, 
cordate; rndicle small, i n f e r i o r . - D I s ~ ~ ~ ~ .  Ppeciea 10 to 12 mostly in 
tropical Asia, one in Brazil. 

Fruit oompreeaed, orbionlar; pyrener flat, winged, with 
radinting ridgen on the dorsal ssndnoe :- 
Leaves and tbe branohes of the pnniclee always op- 

posite ... ... ... ... ... 1. P. fostida. 
14enves and the bronohee of the p~nioler often in 

verticelr of three ... ... ... 2. P. vsrticsllatu. 
Fruit globular; pyrener oupped, with neither marginal 

wings or dorm1 ridger ... ... 8. P. tomsntwa. ... 
1. P A E D ~ R ~ A  FOETIDA, Lion. Mant. I. 52. Glahrous or pnbernlons ; 

branches thinner than a goose-quill, dark-colonred and cornproseed 
when dry. Leaves ovate to lanceolate, the apex acute or apicnlate, tile 
base nsually rounded or slightly cordate bnt sometimes cuneate ; both 
surfaces cinereons or olivaceonu-brown wllen dry, and finely reticulate, 
glabrous except for the occasional pubescence on the leaf nerves beneath 
and the tuft.0 in their axils ; main-nerves 4 or 5 paire, oblique, faint; 
length 2 to 3.5 in. ; breadth 1 to 1-5 in. ; petioles -5 to 1.5 in. ; stipnles 
broadly ovate-lrmceolate, acnminate, often bifid, under -1 in. in length. 
filoere pink, -35 in. long, shortly pedicellate, in lax spreading trichoto- 
mous (often scorpioid) cymes arranged in divergent axillary and ter- 
minal p ~ n i c l e ~  from 3 to 15 in. long ~ n d  usually bearing leaves like those 
of the stem but smaller; braateoles minute, linear. OaZyx lees than -1 
in. long, c~mpannlrrte, its m0ut.h acutely 4- to 5-toothed. Corolla fun- 
nel-shaped, three times ns long as the calyx, usnally pubescent ; the lobes 
of the limb crennlate, short, spreading only slightly. h i t  -4 to ' 5  in. 
acroau, orbicular; epicarp with 5 curved vertical veins in each side, 
thin, sllining ; pyreneR orhicular, with pale marginal wings, the centre 
with many hold radiating ridges on the dorsal surface, nearly smooth 
on the ventral. Wall. Cat. 6N7, excl. E.; Roxb. F1. Ind. 1.683 ; id. ed. 
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Wall. & Carey IT. 517; W. & A. Prod. Fl. Pen. Jnd. 424; Blume 
Bijdr. 968; DC. Prod. IV. 471 ; Griff. Notul. IV. 267 ; Ic. P1. Asiat., 
t. 479, f. 3 ;  Miq. FI. Ind. Bat. 11. 258; Miq. in Bun. Mus. Lugd. Bat. 
JV. 254; Hook. 61. B1. Br. Ind. 111. 195. 

~ R A K  : zing's ~01kctur 1125,49 i 6,7560 ; Scmtechini 263. PAHANQ : 

Bidky 1256. PENAHO : Cul-& %. MALACCA : Q ~ i f l t h . - D ~ s ~ ~ r ~ .  British 
India, Malay Archipelago, Andaman Islandn. 

2. PAIDERIA Va  RTICELI.A'rA, Blnme Bijdr. 968. Qlabmns except 
the lower snrfaces of the leaves; branches thinner than a goose-quill, 
dark and slightly end bluntly 4-angled when dry. Leaves coriaceous, 
w d l y  opposite but mmetimes in whorls of three, lanceolate, ovate- 
Lsnceolate or elliptic, shortly muminate, the base auneate; both surfaces 
brown when dry, dull, tile npper always glabrous, the lower often 
pubescent, t l~e  1.eticulations on the lower side rather distinct and trans- 
veree; main-nerves 6 or 7 pairs, curving, oblique, mther prominent on 
the lower surface; length 2.5 to 4 in.; breadth 1 to 1.75 in.; petioles 1 
to 1.75 in.; stipules broadly triangular, short, very deciduous. Flowers 
-6 in long, funnel-shaped, shortly pedicellate in lax pednnculate branch- 
ing aytnes arranged in pairs or whorle of three i n  long narrow panicle% 
braoteoles minute. Panicles from 3 to 18 in. long, often bearing petio- 
late narrowly oblong leaf-like bracts -5 in. long ; branches from -75 to 
3 in. long, diverging, opposite or in whorls of three. 0aly.u less than 
'1 in. long, glabrous or pubernlous, narrowl.7 funnel-shaped, the mouth 
dilated aud with 4 small triaigullrr teeth or sub-truncate. Oorolla 
tubular, ooustricted a t  the base, .6 in. long; the teeth less than -1 in. 
hug,  mate, erect. Anthers linear-oblo~lg, apicnlate, iuclnded in the 
oorolla; their filamente nearly as long as themselves, dorsi-fixed. E'ruit 
much compressed, orbicular, '4 to -5 in. across, with 5 curved vertical 
vein8 on each side; pyrenee ma in P. foetida. DC. Prod. 1V. 471; 
Miq. PI. Ind. Bat. 11. 259; Hook. fil. F1. Br. Ind. 111. 195; Ann. Mus. 
Lngd. Bat. IV. 255. 

SE~,ANOB : Ridley 7416. MALACCA : Maingay (K.D.) 885. PERAK : 

8mstechini 446, 1573 ; Wray 3042 ; King's Oollector 3177, 3736, 4457, 
4780, 5316, 5410, 10613; 0urti.g 3184, 3340. SINGAPORE: Ridley 2835, 
3647, ~ ~ ~ ~ ~ . - D I B T R I B .  Borneo. 

3. PAEDE~:~A TOY ENTOSA, Blame Bijdr. rar. GI.ABRA, Kurz. Qla- 
brous or sparsely pubescent ; branches slightly thicker than a crow-quill, 
compressed and brown when dry. Leaaea membranous, ovate to lan- 
ceolate ; apex acute, base rounded or cuneate : both surf8088 brown when 
dry, the lower paler and minntely reticnlrrte, pubescent i n  the nerve axils; 
length 2.25 to 4 in.; breadth -85 to 1.5 in.; petioles -25 to 1 in.; stipules 
not connate, triaugdlar, acnminatn, lese than '1 in. long. Pun* ae 
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in P. foetida but shorter and less brauched ; the branches long (often 2.5 
in.), diverging, markedly scorpoid. Flotvers -5 in. long, secund, sessile 
or pedicellate on the =me branch. Calyx -1 in. long, narrowly cam- 
panulate, with 5 sharp teeth, glabrous. Oorolb '5 in. long, cylindric, 
the month with 5 short erect acute teeth, pubescent outside. Fruit -2 
to -3 in. in diam., globnlar, shining, without veina, crowned hy the 
small calyx; pericarp brittle, pale-brown when dry. P y r m s  cnpnlar, 
without wings or ridgee. DC. Prod.' IV. 471 ; Miq. F1. Ind. Bat. JI.  
258; Miq. in Ann. Mns. Lugd. B a t  IT. 254; Hook. fil. PI. Br. Ind. 111. 
197. P. barbulata Miq. in Ann. Mne. Lupd. Bat,. IV.  255. 

MALACCA : Maingay (K.D.) 886. P ~ R A K  ; 8mtechini 1376 ; King's 
Collector ~ ~ ~ ~ . - D I ~ T R I R .  Mnlayan Amhipelago. 

The typical form of this hns pubescence on the stems, under surfaces of the 
lenves and on the punioles. It is the form found in Bnrms nnd A@nnm. In our 
region only thin variety gkabra h~ M yet been collected. Except in the shape of 
i tn  fruit and seeds this species diilera little horn P. foetida, Zitin. 

47. SAIJROSMA, Blnme. 

Shrubs, foetid when bruised, usually glabrous, often with snbulete 
bristles a t  t,he apices of the branches~aid the bases of the peduncles. 
Leaves membranous, sometimes in whorls of 3 or 4 ; stipnlee nsnally con- 
nate into a 1- to 3-pointed sheath. li'lowers small, white, axillory or 
terminal, solitary or in fascicles of about 3, sessile or perlicelled, or in 
peduncnlate cy mee ; the bracteoles minute, often connate. Oatyz-tube 
funnel-shaped ; the limb dilated, 4- to 6-lobed or toothed; persistent. 
Cmolltr funnel-shaped or campanulate, the throat villous ; the limb with 
4 or 5 broad blunt lobes' valvate in bud and with inflexed margins. 
Stamens 4, inserted on the throat, sessile or on short filaments ; anthere 
more 01. less narrowly oblollg. Ovary 2-celled; style filiform, with 2 
short branches ; ovules 1 in each cell, erect, basal. Fruit small, oblong or 
globose, containing 2 or (by abortion) 1 pyrene. Seeds elliptic and soli- 
tary, or two end plano-convex the plane surface not grooved; cotyledons 
smell and lenfy ; radicle small, inferior.-DI~TRIB. About 10 species, 
tropicnl Asiatic. 
Flowers sessile in  dense glomeruli ... ... ... 1. S. glomerulatum. 
Flowern pedicelled, i n  cymes :- 

Glabrous :- 
Oy mea ahont 1 in. long, laxly 1-flowered ... ... 2. S. Bewtechinii. 
Cymee from 1.6 to 3.6 in. long, more than 3-flowered, 

the branches lax, spreading ... ... ... 8.  8 .  tematum. 
More or leas pabeacent ... . . , ... ... 4. 8. Ridleyi. 

I. SAPROSMA Q L O ~ ~ R I J L A T U ~ ~ ,  King & Gamble, n. sp. A shrub, 
very foetid when bruised ; young branches thicker than a crow-quill, 
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compressed, brown when dry. Leaves thinly coriaceons, elliptic or 
ovate-elliptic, shortly and sharply rtcuminate, the base more or less cu- 
neate, both surfRces brown when dry ; the lower paler, dull, and with 
aparse transverse reticulations ; main-nerves 6 to 9 pairs, pale and pro- 
minent on the lower surface like the midrib, depressed on the upper; 
length 3.5 to 7 in. ; breadttt 1.75 to 3 in.; petioles .25 to '4 in. ; stipnles 
certilaginous, united into a short more or leas persistent ring with eome 
short b~is t ly  pi.ocesses inside it. Floloszs orowded, to the number of 4 
or 5, in a mnltibl-acteate solitary glomerulm borne a t  the apex of a short 
branch between two leaves; the branch bearing in its lower third a 
pair of lanceolate bracts about -5 in. long. FewZa glomerulus quite 
aessile, abont '3 in. long and .4 in. broad; the male glomernlue some- 
whet larger than the female, borne on a short compressed peduncle .4 
to -75 in. long and enveloped for the lower two-thirds of  it^ length in a 
loose sheath formed of two acuminate partly conjoined bracte. The 
outer bracteoles of each glomerulus longer and thicker than the inner, 
broad, very concave, rrnd forming a involucre; the middle 
bracteoles broadly ovate-rotund with terminal caudate appendages ; the 
i l~ner ones llarrower and embleacing the flowers by pairs, nppendiculate. 
Flourern seseile, abont .25 in. long. Onlyx .1 in. long, oorirtceous, oam- 
pennlate, the mouth truncate nnd with 4 or 5 minute distsnt acute 
teeth. Omolla salver-shaped, abont -2 in. long; the tube short and 
wide; the limb longer than the tube, with 4 broad blunt sprecldinq 
lobes ; anthers 4 to 6, linear-oblong. Fruit sessile, sub-globuler, ~mooth, 
crowned by the small nnnnler oalyx, .3 to -35 in. in diam. ; pericarp 
thick ; seed eolitary, sub-globular, hard. 

PXRAK: Swrtechini; Ridley 9835; King's CoEleclor 783, 6031, 8166. 
GINQAPORE : Ridby 10931. JOEORE : Ridley 4223. 

The fruit when ripe ia mid to be blue, nnd the flowem variously pale-green or 
white. 

VAR. angrcstifolia, King & Gamble : leave6 rather more coriaceoua 
than in the typical form, ovate-lanceolate, acnmillate, 3 to 4 iu. long 
and 1.25 to 1.4 in. broad. 

MALACCA : Obodenoccgh 1856. NEGRI SEMB~LAN : R i d l y  1856. 

Flowers are sheent in both the speoimena oited here. When these ere obtain- 
ed, they mny afford ohernoters to eepnrnte thin nu a good rpeoies. 

2. SAPROSMA SCORTECHINII, King & Grrmhle, n. ap. A shrub, glab- 
rous except the midcib and nerves of the leave8 on the lower surface ; 
young branches thicker than a crow-quill, with pale-brown spongy bark. 
Leaves thinly corinceons, elliptic, shortly and bluntly acuminate, the 
base cuneate ; both surfaces brown when dry ; the upper glabrous ; the 
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lower puberulous on the midrib, otherwise g 18, lsxly reticulate; 
midrib bold on both surfaces ; main-nervea 6 pairs, oblique, bold 
on the lower snrface, faint on the upper; length 3.5 to 5.5 in.; breadth 
1.5 to 2 5 in. ; petiole .2 to .25 in. Btip les  very short, connate into a 
sheath; mouth with short bristles. U y w  one to three a t  the apices of 
the braucliee, abont 1 in. long (longer in fruit), laxly 3-flowered, the , 
peduiicle angled, pube~alone, with small lanceollrte bracteolea in whorls. 
Plowers '5  iu .  long; their pedioels about the same. O d y z  funnel- 
shaped ; the mouth with 4 deep linear-lanceolate spreading lobes. OotoUa 
twice aa long as the calyx, tubular, expanding a t  the month ; lobes 4, 
oblong, blunt ; tlirout with a ring of hairs. Stanzeire 4, included. An- 
thers curved, oblong ; their filaments attaclled to the tube. Disk coni- - cal. ,Ovary %celled, 2-ovuled. Pquit ellipsoid, smooth, -65 in. long; the 
ren~aius of the calyx -2 in. long, blue when ripe. 8eed solitary. 

PPB~K : Swrtechit~i 511, 670 ; King8 Oollectm 4138, 5020. 
3. SAPKOIMA TPENATUM, Hook. fil. in Bth. & Hook. fiL Qen. Plant. 

11. 131; F1. Br. Ind. 111. 193. A glabrous shrub; young branchea 
rather thin~ier than a goose-quill, pale when dry, compreesed. Leaaer 
often in whorls of three, thickly membranonrr, elliptio or elliptio-lanceo- 
lute,  rarely oblauceolate-elliptic, shortly aud rather abruptly scuminate, 
the bsee cuneate ; both surfaces pale-brown when dry, the upper shin- 
ing;  t l ~ e  lower dull and paler; main-nerves 7 to 9 paim, obliqoe, little 
curved, pale and prominent on the lower surface, the reticulatious trans- 
verse aud mther distinot on the lower surfaoe only ; length 4 to 8 in.; 
breadth 1.5 to 3.25 in.; petioles '4 to .6 in. long, with many s l~ort  ua- 
equal bristles a t  tlieir bases aud inside the co~rnate setosely-toothed 
stipulee. O y w a  solitary or faecicled, from 1.5 to 3.5 in. long, (longer 
i11 fruit) axillary, pednnculate, or branching from the base; the b~.anchea 
lax, spreadiug, sparsely flowered; the bracteoles few, linear. Flowers4 
in. long, ou pedicels varying fmm '2 to .6 in. loug. Oalyz .1 in. long, 
shortly campanulate,  he moot11 wide and with 4 broad blunt teeth. 00- 
ro2la '3 in. long, salver-shaped, pulerulons ; the tnbe wide ; the limb 
-35 in. acrocle with 4 or 5 broad reflexed lobes. Fruit ovoid or snb- 
globular, crow~~ed by the rather large calyx-teeth, .35 iu. in diam.; 1- 
seeded ; seeds ellipsoid. Kurz. For. Fl. Bnrma 11. 29. Paedwia tarnata, 
Wall. Cat. 6248 Roxb. Fl  Ind., ed. Carey & Wall., 11. 520; DC. Prod. 
IV. 471. Mephitidea sp., (friff. Notul. IV. 267; Ic. P1. Asiat. t. 476. 

PERAK : Seortechini 1163 ; Wray 2262, 2907, 2929, 3943 ; King's 
Uolbctor 1975, 2764, 3052, 4006, 4069, 6760, 8491. PAHANO: Ridley 
22'35. SELANQOR : Ridley ~ ~ ~ ~ . - ~ ) I s T R I B .  Andarnan  island^, Burma, 
K l ~ e ~ i a  Hills, Sumatra, Java. 

4. SAPWSMA RIDLEYI, Kiug & Gaml~le. A shrub 3 Young brrnchea 
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wmpresned, thioker than a crow-quill, pale, glabmns below, pubescent 
or tomentose towards the apices. Leawea membranons, oblanoeolate 
to elliptic, shortly and rather bluntly acaminate, the baee much 
narrowed ; both surfaces p~le-brown when dry and minutely pitted ; the 
upper glabrons and with the midrib ohannelled; the lower spareely 
p u k c e n t ,  the midrib densely so and prominent ; main-nerves 7 to 10 
paire, spreading but curving upward8 a t  their apices, thin bat prominent 
below; length 3 to 3.75 in.; breadth 1 to 1.5 in.; petiole -1 to -15 in. 
Sti- oonnate, pale, ooriwwons, forming a n a m w  cup pubesoent out- 
side a t  firfit,, but ultimately glabrous, from less than .1 to -15 in. deep, 
irregularly toothed, pereistent. Uymes axillary and terminal, less than 
half ea long as the leaves, t~ichotomous, the branches 3- or more-flower- 
ed, often with 2 elliptic ecute involucral bracta a t  tbe base. FZower8 
.25 in. long, their pedicel8 -1 in. UaZys eolver-shaped, -15 in. long ; the 
tnbe narrow, tomentose externally; the limb with 5 deep oblong blunt 
spreading or deflexed lobes; disk large. O o a y  2-oelled, 2-seeded. 
UmoUa and Fruit nnknown. 

SIAQAPOBE: Ridley 64174, only one specimen seen. 

48. HYDNOPHYTDM, Jack. 

Glabrous epiphytic shrubs, with a dilated tuberous fleshy stem, 
simple or lobed and perforated by ants. Leaves co-us, elliptic, ob- 
tuae. Flowers small, sessile, axillary, solitary or in fascicles, white. 
Oulyx-tube ovoid-oylindrio, the limb truncate. Uorolla salver or funnel- 
shaped; tnbe short, hairy inside; limb 4-lobed, valvate. Anthers 4, 
oblong, subsessile on the corolla-thront. O v a y  2-celled; stigma 2- 
lobed; ovules one in each cell, basal, erect. Fruit containing two wria- 
ceous pyrenee surrounded by pnlp. S a d  oblonp, plano-convex, h t a  
thin with dark lines, embryo in the centre of the fleshy albumen.-- 
DIETRIB. 3 or 4 species in Malaya, N. Anstralia, Fiji. 

HYDNOPHYTUM POEMICABIUM, Jack in TIP-. Linn. SOC. XIV. 124. 
A11 parta glabrous. Stem tuber-like, smootl~, several inches to a foot in 
diameter, bearing roota from its base and from its apex a few short 
bramches aa thick as a goose-quill and compressed near the nodes, pale 
and striate when dry. Leaves elliptic or efliptio-oblong, sometimes obo- 
vste, the apex obtuse, the bme cuneate ; both surfaces pale-brown when 
dry ; the midrib distinct on both ; the 6 or 7 paim of ascending little- 
ourved main-nerves slender on both snrfaces and the reticnlntions obso- 
lete ; length 2.5 to 3.5 in. ; breadtb 1 to 2.5, petioles .I to '2 irt. Flowers 
few, .25 in. long, sessile in axillary f ~ c i c l e s .  Ualyx widely campa- 
nnlate with rounded base and trnncllte apex. Oorolla-tube nearly twice 
as long as the calyx, wide, with 4 tnfta of hair in the throat ; limb about 
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half as long ae the tube, with 4 broad oblong acute lobes, thickened at 
the apex. Anthers elliptic, on very short filaments inserted a t  the base 
of the tube. h i t  broadly ovoid, orowned by the cup-like reulains of 
the calyx, glossy orange-red when ripe, about -2 in. long. Blume Bijdr. 
956: DC. Prod. IV. 451; Kurz For. k'lora Burnla, 11. 8 ; Hook. 61. F1. 
Br. Ind. 111. 194; Beccari Malesia 11. t. XLVII. f. 1 to 11 ; XLVIII. f. 
1 to 8. H. montanum, Blume and DC. 11. oc. Lasiostoma formicarium, 
Spreng. 8yst. I. 423; Wall. Cat. 9055. 

MALACCA : Qrifith (K. D. ) 2975 ; hiuingay (K.D.) 864. PKNANQ : 

Curtis 2164. PERAK : Swrtechini 934 ; Wray 2673 ; Kilig'r Collector 
4994. JOHORE : Ridley 335, 2840. SINGAPORE : Ridley ~ ~ ~ ~ . - - D I B T B I B .  
Cochin-China, Snmat~w, Borneo. 

49. GEOPHILA, Don. 

Small, slender, usually perennial, creeping herbs, glahrous or pubee- 
cent, the etema roobing. Leavea orbicnlar, reni form, ovate, often cordate, 
on long petioles. 8tipuZa ovate, entire. Flowers small, solitary and 
unbumsile or in pedunculate, bracteete, axillary or t.erminrt1 nmbela. 
Calyx-fde obovoid ; its segments f m m  5 to 7,  lender, persistent, spread- 
ing or reflexed. Oorol2a rather long, funnel-shaped, the throat hairy ; 
lobes 4 to 7, vrtlvate in bud. Btameru equal in number to the lobes. 
Anthms dornifixed, linear; filaments thin. Ovary 2-celled ; style slen- 
der, with 2 long or short 'branches : ovules erect, one in each cell. 
Fruit fleshy, with two plano-convex pyrenes. See& plmo-convex, with- 
out any ventrnl @wove; embryo minute, bepal ; radicle inferior.-D~B~~~e. 
about 16 species, all tropical. 

Lenves with brond, naudly cordate bases :- 
Flowera solitary, axil laq :- 

Leaves glabrous, '6 in. long ... . . . ... I .  U.  humifuaa. 
Leaves hairy, '6 to 1 i n .  long ... . . . ... 2. (7. piloaa. 

Pcdunolrs with 1 to 8 Bowere; leaves renifom to ovate- 
cordate, glabrous, '6 to 1.76 in. in length and brendtt~ 8. (7. reniformis. 

Peduncles with 6 to 9 Bowern in an umbel ; leaves glnb- 
rons, 1'76 to 8 in. lonp ... .. . ... 4. (3. mslanocarpl. 

Leaven with narrow b a e e  never oordnte. spataely aud mi- 
nutely adpressed hairy, l to l 6 iu. long, peduncles few- 
Bowered ... ... ... ... ... 6. ff. Scortechinii. 

1. QEOPHILA sunlmsr,  Kinn & Gamble, n. sp. Stenls very 
slender, glabrous, rooting a t  the noden, oftell several feet long. Lenvrr' 
tl~iokly membranous, glabrous, i l l  distant pairs, ovate-oordate, acute, the 
edgeu ~indnlate when dry, 4 in. long and -25 in. broad, the petiole aa 
long as the blade, main-nerves about 3 pairs, one pair basal ; stipnles 
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broad-ovate, - 1  ill. long. Floweis s o l i t n ~ ,  axilnry, sub-sessile. Fruit 
as large as a currant, fleslily, bright-red. 

PSBAK : Scol techini 41 ~. -DIsTRI~ .  JAVA : on the Gedeli Volcano,' 
King. SUNATRA : Beceari 4 ; Furbee 2059. 

2. GEOPHILA PILOSA, H. H. W. Pearson in Hook. Ic. Plant., t. 2691 
More slender than a. reniformie, the stem, lenves, pedul~cles and calyx 
with mnch stiff pubescence. Leaves broadly ovate-cordate, with sub .  
acute apices and slighlly waved edges, both surfaces and petioles with 
pale stout curved hairs, the upper olivaceous, tLe lower pnler green ; 
main-nerves 3 pairs, much curved, spreading and ascending, rntl~er dis- 
tinot (when dry) on the lower ; length .6 to 1 iu.; breadth -35 to -65 
in.; petiole3 .5 to 2 in. Stipules ovate, '1 in. long. Peduncles terlnillnl, 
-5 to -8 in. long, tomentose. Flowers solitary, or 2 to 3 in an umbel 
mith 2 lanceolate hairy bracts a t  its base. Flowers -25 in. long, sub- 
sessile, Oalyx-tube cylindric, densely hairy, its lobes lil~ear. Oorolla 
tubular, with 5 deep ovate-acute teetl~, pilose externally. Frzcit sub- 
globular, black, crowned by the snb-cohereot calyx-lobes, -3 in. in diam. 

SINGAPORE : Ridby ~ ~ ~ ~ . - D I s T R I B .  BORNEO : Barber 249. 
3. ~ E O P H I L A  RENIFORMIS, Don. Prodr. 136. Sl~in 88 thick as a crom- 

quill, 6 to 18 in.  long, glabrous, tlle branches short. Leaces broadly 
ovate-cordate to reniform, the apex sub-acute or obtuse ; upper surface 
brown when dry, the lower paler, both glabrous, the main-nerves mostly 
radibting from the base of the midrib, 3 or 4 pairs, not prominent ; length 
-5 to 1.5 in.; breadth .5 to 1.75 in.; petioles .35 to 2 in., often puberu- 
lons. Stip~rbs small, semilunar, the apex reflexed. Pedu~iolee slender, 
'5 to 2 in. long, slender, 1- to 3-flowered. Flowas .6 in. long, without 
pedicels, mith lanceolate bracts a t  their bases. Oalym-lobes deep, narrow- 
ly lanceolate. Oorotla mnch exceeding the calyx, its lobee lanceolate, 
glabrous or pubescent extel.nally. Bemy red, crowned by the calyx-lobes, 
sub-globular, '35 in. in diam. DC. Prod. IV. 537 ; w. & A .  Prod., 
436; Wight Icon. t. 54; Dalz. & Gibs. P1. Bomb. 111; Miq. F1. Ind. 
Bat. 11. 311 ; Hoolr. 61. F1. Br. Ind. 111. 178. G.  divsrsifolia, DC. I.c., 
Wall. Cat. 8325. Psychotria herbacecc, Linn. Sp. PI. 245; Roxb. E'l. 
Ind. I. 533. Oephaelis herbacen, Knrz in Jonrn. As. Sot. Beng. 1877, 
11. 1 4 .  0. diversifolia, B1. Bijdr. 1004. 

MALACCA : Haingay (K.D.) 927 ; Goodenorbgh 1526. PERAK : &or- 
techini 130, 2183; Wray 3368; Kirtg's Collector 265,905. PENANO: Ourtis 
1930; Deschamps. POONGAH : Ourtis 3235, KEDAE : ~ u r t i s . - - D r s r ~ r ~ .  
Mlrlayan Archipelago, Ceylon, British India, Andaman Islands, 
Polynesia, S. China, tropical America and Africa. 

4. QEOPHILA YELANOCARPA, Ridley in Trans. Linn. Soo. (2) 111. 
313, t. 62. Stems tj to 18 in. long, compressed, as thick as or thicker 

J.  11. 14 
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than s crow-quill, glabrous. Leaves thickly membranous, oblong-ovate ; 
slightly cordate a t  the base, the apex sub-acute, the edgfiq slightly 
waved ; both surfaces glabrous, pale olivaceous-brown, the reticulations, 
midrib, and 3 to 5 pairs of ascending main-nerves prominent; length 1.75 
to 3 in.; breadth.75 to 1.5 in.; petiole 1 to 2.5 in.; puberulous. Skipules 
Ianceolate, 1 in. long. Peduncle terminal, slender, '75 to 3 in. long, com- 
pressed, benring nn umbel of 6 to 9 flowers with m involucre of liuear 
blunt brctcts at its bsse. Flowers -6 in, long, on glabrous pedicels much 
shorter than themselves. Oalyz-tube .25 in. long ; its lobes longer, ob- 
long, obtuse. Uorolla-tube about .25 in. long, its lobes shorter, oblong, 
blunt. ,Stamens includqd. Fvnit fleshy, broadly ovoid, black when ripe, 
shining, .35 in. in diam. and (including the persistent calyx-teeth) 
~ l i g l ~ t l y  longer ; pyrenea -25 in. long, plano.concnve with a ridge on each 
side. 

PERAK : Smrtwhini 129 ; King's Collector 10134. MALACCA : Rid- 
ley 1608. SBLANQOB : Bidley 8569. 

5. GEOPEILA SCORTECEINLI, King, n. sp. Stem prostrate, rather 
thicker than a crowquill, obscurely 4-angled, 1 or 2 feet long; the 
branches short, erect. Leaves sub-fleshy, ovate or ovate-elliptic, b a ~ e  
narrowed or rounded; both surfaces with sparse very minute white 
adpressed hairs ; upper (when dry) pale-brown, the nerves indistinct ; 
lower yellowish, the midrib and the 3 or 4 pairs of much curved ascend- 
ing nerves slightly prominent ; length 1 to 1.5 in.; breadth '6 to .9 in.; 
petioles -35 to -75 in. Pedtcncles terminal, about as long as the leaves, 
 lender, compressed, bracteote, dichotomous near 111e apex and bearing 
two b mall linear bracts a t  each bifurcation. Flowers few, on short brac- 
teolnte pedicels, '6 in. long (to the end of the long style). Calyx wit,h 
R long narrow tube, and 5 long linear acuminate lobes pubernlous out- 
side. Style very long, filiform. 

PEBAK : Bcortechini. 

CEPEAELIS, Slaart8. 

Undershrubs or perennial herbs, usually erect. Leaves oblanceo- 
late, obovate or oblong; stipules nsnnlly solitary, connate a t  the base 
(in the Malayan species) FZawers in involucrate heads. Oalyx with 
a funnel-shaped tube and (in the Malayan species) an elltire persistent 
limb. OmolZu funnel-shaped or salver-shaped, its thront nnked or 
hairy ; lobes of the limb 4 or 5, erect or spreading, valvate. Stamens 
4 or 5, inserted in the moutll of the corolla-tube, usmlly ahortly ex- 
serted. Anthers oblong or linear, dorsifixed. Ovary 2-celled (rarely 3- or 
4-celled. Style long or ehort. Ovuleo 1 in each cell, basal, erect. Pmit 
dry or f l ~ h y ,  of two plano-convex pyreues. Beeds plano-convex, their 
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testa membranous, albumen horny. Embyo smell, b a d ,  the cotyledons 
leafy.-DIs~~r~. Species about 70, all tropical. 
Stipnlw wriaoeons, their basee cori~o~ons and leaving bold e m s  on the stem:- 

Capitnlr seeeile, 1 to 3 in. norose; leaven 8 to 6 in. broad 8 
etipules broadly ovate, .8 in. long ... ... 1. (I. Urifithii. 
Clspituls pednnonlate, "76 to 1 in. aorose; leavee '5 to 8'5 
in. broads atipulee ooriaoeons, broadly ovate with die- 

colonred edges, '1 to '6 in. long ... ... 2. (I. cuneatu. 
Stipulea not oorieceonm, leaving no soare on the stem ... 8. (I. Bidlqi.  

1. CEPHAELIS GRIFPITHII, Hook. fil. F1. Br. Ind. 111. 178. Young 
branches thicker than a swan-quill, lenticellate. Leavss membranoas, 
oblong-oblanceolate, shortly and rather abruptly acuminate, gradually 
narrowed from above the middle into the long slightly winged petiole, 
both surfaces glabrous, brown when dry, the lower the paler; main- 
nerves 12 to 20 pairs, curving upwards, prominent like the midrib on the 
lower surface, rather faint on the npper surface when dry ; length 10 
to 16 in. ; breadth 3 to 5 in. ; petioles 2.5 to 3 in. Btipulee corisceoas, 
sub-orbicular, their apices sub-aonte, '8 in. long, the margins entire, 
thin, m d  discolonred. Uapitdrrm nub-globular, from 1 to 2 in. in 
diam., seesile or shortly stalked, bearing numerow orbicular bratcs 
like the stiphles, but smaller. Flowers -75 in. long, on short pedioels. 
Calyx -15 in. loug, the tube narrow-cylindric; the mouth abruptly 
campanulate, entire, truncate. Corolla funnel-shaped, .65 in. long, 
mouth with 5 ovate-acute reflexed lobes. Fruit '85 in. long, compressed, 
elightly grooved along the edgee, with a broad dorsal rib on each side, 
crowned by the calyx-limb. Seed thin. 

MALACCA : Grifith (K.U.) 3032 ; Maingay (K.D.) 928. NEGBI SEM- 
BILAN: Ridley 10109. PERAK: King's Uolhtor 746, 25%, 6261, 6399, 
10782 ; Wray 1197, 1338, 3027 ; Ridley 9755 ; 8cortechini.-Dra~srs. 
SUWTR~. : Forbes, 2511. 

Differs from a. ctlnsata in the longer and sessile oapitnlnm and eomewbt 
larger leavee and etipulea. 

2. CEPHAELIS CUNCATA, Korth. in Ned. Kruidk. Arch. 11. 248. A 
shrub ; young branches thinner than a goose-quill, glabrous, the nodes 
sometimes close together and always marked by the pale coriaceous 
b s e s  of the deciduous stipules. Leavw thickly membranous, oblanceo- 
late or elliptic-oblauceolate, gradually narrowed from above the middle 
into t.he slightly winged petiole ; both surfaces glabrous, olivaceom 
when dry, t l ~ e  lower the paler; main-nerves 10 to 18 pairs, curved, 
epreading and ascending, indistinct on the npper surfaoe when dry but 
distinct on the lower, the midrib broad ; length from 5 to 10 in.; breadth 
1 to 2'5 in.; petioles narrowly winged, .5 to 1.5 in. long. 8 t i p l s r  
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coriaceous, broe;dly orate and about -5 in. long or forming small ehallow, 
cups '1 in. deep always k i th  more or less broad discolonred edges 
Capitultrm peduncnlate, from .8 to about 1-25 in. in diam. enveloped in 
thickly membranone; veined, ilivolncral bracts, the inner being mostly 
orbicular-oblong but the two or three lower (external) elongate-oblong 
and connate; the peduncle from 1 to 3 i n .  long, ebracteate. Flonoels 
'75 in. long. Oalyx only 15 in. long, cylindric but widening slightly a t  
the truncate apex. Corolla -65 in. long, infnndibiliform, the  nlont\l 
with 5 short triangular rcflexed lobes. Anthers linear-oblong, their 
apices slightly exerted. Disk large and deep. Style longer thah the 
anthers ; stigma fleshy, 2-lobed, exserted. Fruit .4 in. long, compressed, 
deeply gl.oored on the edges and mith a stout dorsal ridge on eacll side, 
crowned by the calyx. 

. MALACCA : Griflth (K.D.) 3085 ; Goodenough 1979 ; Derry 609 ; Main- 
gay (K.D.) 929 ; Hullett 790. SINGAPORE : Ridley 4966. JOEORE, King ; 
Ridley 3733, 6405. PAHANG : Ridley 2198. PERAK : Bcortechi9li 343 ; 
l i idley 2924; King's Collector 1104, 6218 ; W r a y  1497, 1977. 

61r Joaeph Hooker considers C. cuneata, Korth. to  be a speoiea, ~ n d  in defer- 
ence to his opinion we hnve kept it up. The two chief characters, on which h e  
relies to separate i t  from C. Ul-cfithii are the pedunculate inflorescence nnd the 
ngrrower leaven. But, in a large suite of specimens, these break down, for there 
are specimens in which distirict peduncles are associated with the broadly oblanaeo- 
late leaves of C. Chrfithii. A third and minor charncter used to separate the two 
is the size of the stipules,-those of C. Chifithii being 1 in. in diam , and those of 
C ntneata only '25 in. But, here again, there are nomeroos variotiona whioh do not 
flt in as  distinctive marks mith the other two characters. I think i t  might be better 
to treat C. cuneata as  a variety of 0. Qrifithrt, referring to it (amongst the speoimens 
cited above) only Ckijith 3085, Maingay 949 and Hullett 796. 

3. CEPHAELIS RIDLE~I ,  Kiug, n, sp. Like C. Grifithii ,  but wit11 
ratl~or narrowly elliptic leares, tapering to each end, the main-nerves 
faint and only 8 to 10 pairs, 8 or 9 inches in length nnd from 2.5 to 3 
in. in breadth ; stipules lanceolate not coriaceous, the capitnles shortly 
trichotomous, 2.5 to 3 in. in diarn. on thick poduncles 1 in. long, sub- 
tended by two boat-shaped bracts 1-35 in. long, flowe~s shorter than the 
tanceolate inner bracteoles. 

SINGAPORE : Ridley 9515 ; Yapp  433. PESANG : Curtis. SBLINGOK : 

Ridley 7417. 

51. LASIANTHUS, Jack. 

Shrubs or small trecs, often fcetid, with tereto brnnche~ often com- 
pressed a t  the nodes. Leaves distichous, more or less acnminate (often 
very much so), the veins trausverse and often distinct; stipules usually 
broad. Flower# small, in axillary, oEtcn bracteate, sessile (rarely pedan- 
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cled), fascicles on condensed cymes. Oblya-tube short; the limb with 3 
to 5 long or short pereistent teeth, sometimes truncate. OmoUo funnel- 
or anlver-shaped, its throat villous ; the limb with 3 to 7 valvate lobes. 
i5tnmm4 4 to 6, .inserbd by short filamente on the throat, often apicn- 
late, included. 8tyZe long or short, s t igm~a 3 to 9, short, blunt; ovnlee 
1 in each cell, basal, erect, nsu~lly linear. Drupe small, containing 3 to 
9 triqnetroas 1-seeded pyrenes. Bee& narrow, with membranous testa; 
embryo berete ; radicle slender, i n f e r i o r . - D l s ~ ~ ~ ~ .  About 50 species, 
mostly tropical Bsiatic. 

A genne rwembling in facie8 Urophyllum; but dietingniahed from that by its 
I-seeded pyrenea and deeply-lobed, not trnnoata, oalyx-limb; alao by it8 larger 
etipnlee, and ehorter oorolla-tabe. 
Flowem 4-6-merons F 

Glomeruli hemiepherio, sessile, not longer than the pe- 
tiole~ ; breots and flowern nnmerons :- 

Glomernli partially or ent i i ly  oovered (s t  laud when 
yoang) by the penintent, often ooriaoeoua, atipulee ; 
leavee neoally more than 8 in. long ; b m t s  longer than 
the flowers (exoept in No. 43, TAB.) :- 

Leaven elliptio-oblong, hispidaloue on both surfaces 
Leavea oblnnoeol&e, glabrone on the npper surfam, 
pubeeoent:(nsdly minutely m) on the lower ... 
Leaves oblong-baoeolate, glabrous on both enrfaces 

Qlomernlj not covered by the more or less deoidaooa 
etipulea, braota longer than the tlowera :- 

Braots unequal, dimininbing in dze inwards; the 
outer o d e - h o e o l a t e  often 1 in. long; the inner 
lanceolata or linear; pubeeoenoe of leavee rnsty ... 
B m t s  uniform, all linear and densely hispid; leevee 
oblong.lanceolate, thiokly ooriaoeooe, rogulose nnd 
g l a b m  on the upper snrfaoe ; the lower aof tly pn- 
benwn t .., ... ... ,.. 
Braota uniform, all broad ; leaves membranone ; pn- 
beeoenoe of leaves yellowish ... ,.. ... 

Cymea twice ae long an the petioles with few flowere and 
few linear hirsute bracts ehorter than the flowers; leavea 
ooriaoeons, elliptio-lauoeolate aonte, glabrous above (ex- 
cept the midrib), softly hairy and retionlnta below, main- 
nerves 11 to 18 peirs; pyrenee 6 to 7 ... ... 
Cymea not mnoh longer than the petioles with few flow- 
era but many linear aoftly hniry braota longer than the 
flowera; leaves mernbranonr, narrowly elliptic, eome- 
what oblanoeolate, quite glabroua sbove; main-nerves ' 

8 o r 9 p a i r ~  ... ... ... ... 

2. L. Grifithii. 
3. L. stipalarie. 
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Cymes about an long 8s the petioles with few flowem 
and many linear pubescent bracta shorter than the flow- 
ers ; leaven thinly membranons, narrowly elliptic eonmi- 
nate, glabrous above and minntely pubescent beneath ; 
main-nerves 6 or 6 paire ; pyrenee 4 ... ... 9. L.jZavicclna. 
Cymes shorter than the petioles, few-flowered, bracta few :- 

Leaves 8 to 10 in. long :- 

All pa rh  quite glabrous; braota small, fimbriete 
leaves 4 6  to 6 in. long ... ... ... lo. L. longifoliue. 

Leaves pnbeeoent a t  least below, more or less 
oblanceolate, b d s  linear :- I 

Main-nerven of leaven 4 pairs ... ... 11. 2. conattidue. 
Main-new= of leaves 6 to 8 pairs - 

Eltipules linear, hirmte, as longes the petioles 8 
calyx '1 in. long; oorolla '8 in. long, i t s  lobes 
narrow ... ... ... ... 12. L.singqorensis. 
EUipules triangular, nub-acute or bi6d ; calyx 
-25 in. long; corolla ahorter than the calyx, i ts  ... l o b  oblong, blunt ... . , . 13. L. ellipticus. 

Leaves elliptic-ovate, tapering to  each end, nearly 
glabrous; main-nerven 4 to 6 pairs, faint like the 
reticulations ; braota linear ; flowern under '1 in. long 14. L. stlbepicalus. 
Leaven oblong-lanceolate ; main-nerves 6 paira, as- 
cending, the reticnlations horizontal, strong, puberu- 
lous on the nnder snrfeoe ; braote broad; flowern '16 

... in. long ... ... ... 16. L. Wrnyi. 
Leaven oblong, acute a t  both ends, under surface pn- 
beacent everywhere ; main-nerves 6 or 7 paire, as- 
oending; br8ctaoblong, aouminate, flowers .8 in. long. 16. 2. Kursii. 

Leaves 2 to 4 in. long, much narrower than long :- 

Bracts of ~ ~ m e n  large, broadly ovate to elliptia ... 17. 2. sub-insequalis. 
Braota of cymes linear s 

Upper s u r f a m  of leaves quite glabrous; calyx-lobes 
orowning the fruit, .25 in. long; pyrenen 6 ... 18. 2. coronatcls. 
Upper snrfaoes of leaven glabrous exoept for a few 
hairs on the midrib ; calyx teeth on the fruit rhort : 

... pyrenen 8 ... ... ,. . 19. L .  uppressus. 
Upper snrfacee of leaves glabrons except the cinere- 
ous.tomentoae midrib; nnder surfaces minutely pi- 
lose ; bracts of cyme lanoeolate or oblanceolate, taper- ... ... ing to  each end ; flowers 4-merous 20. L. attenturtus. 
Both surfaces of the leaven and all parts of the plant 
with coarse flexnose hairs with bulbous bases; bracts 
of oyme linear, hispid ; flowers 5-merow ... 21. L. densifolirur. 

Cymes ebraoteate, sessile, shorter or rarely a little longer 
than the leaf-petiolen 

Leaven-quite glabmw on both snr taca  :- 
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Leaven 7 to 12 in. long and 8.6 to 8'5 in. broad :- 

Lower surfaces of leaves nt Rrst pnbernlons, after- 
wards qnite gldrona, their mnin-nerres 16 to 20 pairs : 
stipnles '4 in. long, corincems, sngittate ; calyx 
shoklg campannlate, .l in. long, obscurely 4. or 5- 
toothed ; fruit sub-globular, glabrons, 6-ridged ; py- 
renes 6 or 6 ... ... ... ... 
Lower snrfaces of leaves nlways qnite glabrous; 
main-nerves of leaves 10 to 12 pnirs ; stipnles .2 in. 
long, trinngnlnr, ncnminnte ; calyx .16 in. long, wide- 
ly tnbnlnr, the month trnnmte, frnit hniry; pyre- 
nea 4 ... ... ... ... ... 
Mnin-nerves of lenres 10 pairs ; stipnles .15 in. long, 
bmndly triangular with abrupt oblong apices : calyx 
.25 in.long, tnbular, the month trnncnte hut obscnre- 
ly 4-toothed ... ... ... ... 

Leaves 8'5 to 6 in. long :- 
Leaves elliptic or oblanoealate-elliptic, 1'35 to 2'6 in. 
broad ; main-nerves 6 pairs ; frnit ellipsoid, 4-ridged, ... -45 in. long ; pyrenes 4, rngulose ... 
Leaves oblonglanceolate, 1 to 1'4 in. brond ; main- 
nerves 8 or 9 pairs ; fruit sub-globose, '2 in. in dinm.; 
pyrenes 4, smooth ... ... ... 

Leaves qnite glabrous on both surfaoes except ,for n 
few adpreseed hairs on the lower part of the  midrib on 
each, elliptio-oblong, sharply aonminate, 6 to 6 6  in. 

... long and 1'6 to 2 in..brond ; main-nerves 8 or 9 pairs 
Leaves glabrous on both surfaces except the midribs 
and 10 to 18 pairn of main-nerves, ndpressed-pnberulons 
on both, elliptic-oblong, 3 to 426 in. long ttnd I'Z6 to 
1% in. brond ... ... ... .,. 

Leaves quite glabrous above, minutely sub-atrigme be- 
low, elliptio or oblong-elliptic, bluntly acuminnte or 
sub-acute :- 

Leaves with 10 or 12 paire of main-nerves ... 
Leaves with 8 or 4 pairs of main-nerves... ... 

Leaves glabrous on the upper snrfaoe, the lower sparse- 
ly pilose everywhere ... ... ... 
Leavea glabmns on the upper earface, the lower hairy 
on the midrib and main-nerves :- 

Leaves 6 to 10 in. long, elliptic or obovate-elliptio ; 
... mnin-nerres 7 or 10 paira ... ... 

Leaves 3 to  7 in. long :- 
Leaves narrowly oblong.lanceolate, five or six times 
longer than broad, their apices oandnte-ncnminate :- 

Neither surfme of leaves soaly; mein-nerves 12 
to 14 prire ; oymea 2-to 8-flowered ; month of 

L. pernkensis. 
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calyx with 5 friangular aouminate lobee ; oorolb 
... tnbulru, ita lobee pubeeoent ; pyrenes 4 or 6 

Both aurfaoes of leaven minutely n l y ;  main- 
nervee about 7 +re; oymee 6-to 7-flowered ; 
mouth of aalyx tmnoate, entire; oorolla ealver- 
ehaped, the lobee densely hirank ; pyrenee 7 or 8 

Leavea 6 or 6 in. long, oblong, subgonte or ehortly 
and bluntly scuminate; under eurEaoes eub-glnb- 
roue between the 9 to 11 pairs of sdpwsaed-tomen- 
tone main-nervee and veim ; calyx oapnler-oampa- 

... nnlate with 6 triangular teeth ,.. 
Lenvee 3 to 4.6 in. long, ovate-lanmlate, ehortly 
aonminate ; nnder earfaoe glabrone exoept the pn- 
bewent midrib and 5 or 6 pairs of pubwent main- 
nerves ; calyx with 6 long nneqnal linear-lanceolate 
lobee ... ... a,.. . . , 
Lenves 2'5 to  8'5 in. long, lsnoeolate or elliptia- 
lanoeolate, long-aonminate ; under e u r f m  aof tly 
pubeeaent on the 4 to 6 p i r e  of main-nervea ; oalyx 
with 5 anb-equal linear-lanoeolate lobee; fruit mb- 
globnlar, epsreely pilose ; pyrenee 6 ... ... 
Leavee never more than 8 in. long, elliptic-lanoeo- 
late, aonminate, glabrone above, retionlate beneath 
and adpremed-pubernloas on the 6 or 7 pairs of 
bold main-nerve8 ; dalyx-lobes 6, linear-lanceolate, 
nneqnal ... ... ... ... 
Leavee never more than 1.6 in. long, oblong-lanpeo- 
late, wute or eub-saute, glabrone except the lower 
surfaaes of the 6 to 8 psirs of minutely adpreased- 
pubernloas main-nervee ; cnlyx-teeth ehort triangu- 
lar ; pyrenee 4 ... ... .. . 
Leaves 808bernlous on the upper surface, the lower 
eonbrid-pubernlone between the softly puberuloue 4 
to 8 paire of main-nervee, elliptio or ovate-elliptic, 
4 to 6 in. long ; calyx narrowly oampennlate ... 
Leavee epareely olothed with etiff bulbone haii.on 
the npper surface, the lower with more nnmemas 
ehortm haire, oblong-lenoeolate, muoh aonminate ; 
main-nerves 16 to 18 paire ; calyx with 5 deep lau- 
oeolate lobee ... ... ... ... 
Leaven sparsely and minntely etrigoee on the upper 
eurfaoe, pilose an the lower, but the 7 to 10 psire of 
main-nervea and the midrib tomentoee on the latter 
wrtaoe; length 8'5 to 3.5 in.; oalyx campanalate 
with sub-trnnoate obeoletely toothed mouth ... 

Infloreeaenoe eolitary, on pedunolea much exoeeding the 
petiolea in length :- 

Pedunoler rather ehort, 9- to 6-flowered; leaven 



' narrolrly eUiptia+blong, d w ;  4 to 6 in. long ; 
' almoat ghbroes, the r e t i o a b t i o ~  bold and horisontal 30. L. scalariJornris. 

Pedanclee filiform, 1- to 2-flowered ; leavea 2 to 3 in. 
long, eeesile or nearly so, broad and unequal a t  the base; ... both snrfscws more or less hiepidulous-pubescent 40. L. j l iJo~ .~nis .  
Pedanolee filiform, 1-to 3-flowered, leavea under 1 in. 
long, petiolata, wb-rhomboidal or ovate ; glabrous ex- 
cept eometimee the midrib a t  its base on the lower ... snrfffie ... ... ... ... 41. L, gracilis. 

Flowers 3-merone :- 
Calyx and corolla 8-cleft; anthem and pyrenes enoh 3 :- 

Leaves 5'5 to 8'6 in. long, nrrrrowly elliptic or eub- 
obovateslliptio, usnally glabrous ; reticulatione distinct, 
especially below, as are the 6 or 6 paira of main-nerves; ... flowere pubernlow ; fruit obliquely elliptio 42. L. Mciiirgayi. 
Leaves 3.6 to 6 in. long, oblong-elliptio or lnnaeolate, 
everywhere glabrona; retionlntions and 7 to 10 paire of 
main-nerves faint; fruit depwsd-trigonow or snb- 
didymous ; pgrenee witha transveme partition and thus ... falsely 2-celled ... ... ... 43. L. lucidup. 

1. L A S I A ~ . T H U ~  s c n n ~ l ~ u s ,  King & Qamble, n. sp. Young brnnches 
about as thick as a goose-quill, glabrous, black when dry. Leaves coria- 
ceons, oblong or oblong-elliptic, shortly acuminate, the base narrowed 
snd usually slightly unequal ; both surfaces pale-brown when dry, wgu- 
losely reticulate, scabert?lous from numerous short stiff liaira with large 
blllbans bases, the midrib prominent and hirsute, t l ~ e  main-nerves and 
veins depressed, under surEace with non-bulbous hairs longer and softor 
than those of the upper ; the midrib end 10 to 13 pairs of curved spread- 
ing main-nervea hirsute like the midrib; length 4.5 to 8 in.; breadth 
1.35 to 2.35 in.; petiole '5 to -7 in.; hirsute; stipules broadly t r ianplar-  
acute or obtuse, thickly coriaceons, g l a b m ,  -4 or -5 in. long, and nenr 
ly ae brond, persistent. Glomeruli somewhat shorter than tho peti- 
oles, sessile, dense, many-flowered, ~ a r t l y  covered by the stipules when 
young, bearing very numerous linear obtuse bracte, black, glabrous and 
shining on their posterior surface, but on the edges aud in part cove- 
ed with coarse bristly hairs. fiwers few, sessilo, much shorter than 
and concealed amongst the bracts. Oalyz narrowly campanulate with 
8 glabrous tube, and 5 lanceolate pubescent lobes. Fruit glabrous, ex- 
cept the persistent calyx-lobes, about .2 in. long; pyrenes 5, rugulose. 

JOEORE : Bidley 6463,11170, 7112. 
2. LA~IANTEUS GRIFFITHII, Wight in Calc. Jonrn. Nat. Hist. VT, 

505. Young branches as thick as a swan's-quill, terete below but com- 
preesed in the rely young parts, sparsely and deoiduously pubescent, 
ultimately sub-glabrous, dark-coloured when dry. Leaves large, thickly 

J. 11. 15 
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coriaceow, oblanceolab-elliptic, shortly. muminate, the h e  acute ; 
both surfaces pale-brown tinged with olivsceone; the upper quite glab- 
row, often rnplose from the depression of the nerves and reticulations ; 
the midrib not depressed but channelled near the base ; nuder-surface 
paler, the bold midrib, nerves and veins, and their interspaces in a less 
degree pubescent; length 8 to 12 inches ; breadth 3 to 4 in.; petioles 
'3 to -5 in., wiuged above; stipules broadly triangular, obtuse or acute, 
coriacaous, partly covering the intlo~*escence when yonng, more or less 
pereistent. Q l o m m l i  somewhat longer than the petiolee, hemispheric, 
condensed, many-flowered ; flowera sessile, -2 in. long, imbedded amongst 
numerous linear densely hirsute bracts somewhat longer than tbem- 
selves. Oalyx tubular-campanulate or campanulate, narrowed to the 
base, glabrons except the hirsute ovate or lanceolate lobes. Corollrr in 
the perfect flowers .3 in. long, aalver-shaped, the  tube narrow, glabrom 
except the villous throat; the limb with 5 narrowly lanceolate hirsute 
reflexed lobes. Anthers 5, exserted beyond the dense villons hairs of the 
throat, linear-oblong; filaments sl~ort. In  cleistogamic flotoers (which 
are numerous) the corolla smaller than the calyx but resembling it, 5 or 
6 lobed. Fruit glabrons, ovoid, orowned by the slightly scoresoent 
calyx-lobes, about .2 in. long ; pyrenes 5. Hook. fil. F1. Br. Ind. 111.179. 

MALACCA : Grifith (K.D.) 2935. JOEORB : Ridley 11177, 11179. 
~ ~ N Q A P O R E  : Ridley  4121. PERAK : King's aolzector 496.-DISTBIB. Bor- 
neo ; Hacilund 84. 

VAR, htibracteata, King & Gamble; bracts of inflorescence broad, 
obtuse, glabrous outside, hirsute inside, shorter than the flowem, often 
becomiug thick, white and polished when old, persistent. 

SELANQOR: Ridley 10196. PEBAK: Ridlsy 9528; Scortechini 612. 
3. L A S ~ A N T H U ~  STIPULAIlI8, Blume Bijdr. 997. A slender shrnb 3 

bo 6 feet high ; all parCs except tbe bracts and lobes of corolla h i d e  
glabrons : yonng branches llalf ae thick as a goose-quill, dark-oolonred 
when dry, smooth. Leaves membranow, oblong-lanceolate, shortly and 
rather abruptly cordate-eonminate, nrwrowed from below the middle to  
the short petiole; both snrfaces pale-brown when dry, glabrous, t l ~ e  
upper shining; main-nerves 9 to 12 pairs, curved, rather distinct otl 
both surfaces, the midrib grooved on the upper, prominent on the .lower 
surface; the main-nerves distinct on both ; length 5 to 7 in.; breadth 
1.5 to 2 in. ; petioles -25 to '35 in. long. Stipules broadly ovate-cordate, 
sub-acute, '5 to .6 in. long, completely covering the  inflorescence. EZow- 
ers nearly -3 in. long, on very short flat pedicels, surrounded by numer- 
o w  unequal narrowly lanceolate densely hirsnte bracts longer than 
themselves. Oalyz  campanulate, ridged ; tlio mouth with 4 or 5 b m d l y  
triangular acute teeth. C o ~ o t l a  thrice as long as the calyx ; the tube 
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cylindric ; the lobes 4 or 5, oblong, blnnt, villous inside. Btamenr 4 or 5, 
on short compressed filametlta; anthers oblong, t h e i ~  tips exseited. 
Fruit ovoid-glabose, sub-ligneous, glabrous, with 8 to 10 vertical ridgee, 
crowned by the calyx-lobes, -25 in. long, and -2 in. in diam., 4- or 5- 
celled, with a single compressed erect seed in eaoh oell. Kurz F1. Burm. 
11. 32. Hook. til. F1. Br. Ind. 111. 179. Mephitidiu stipularie, DO. 
Prod. IV. 453. 

FJINGAPORI : Ridley 4903, 6550, 10419 ; King. SELANOOB : Ridley 
8230, 8575. PERAK : Beortechini 213 ; Wray 2019 ; Bidley 0743 ; King's 
Oollectm ~ . - D ~ s T R I B .  Malay and Andaman Arohipelagos. 

4. IJASIARTHUS CYANOCARPUB, Jack in Tmm. Linn. 800. XIV. 125. 
A shrub 6 to 8 feet high ; all par& more or less tawny- or rusty-hirsute, 
the hairs shining and often flexuose ; young branohes half as thick as 
a goose-quill. Leaves aoriaceous, oblong, oblong-elliptic or oblanceo- 
late-oblong, shortly acuminate, the base somewhat narrowed, unequal- 
sided ; npper ant.& dark olivaceons-brown when dry, the lower paler 
with the transverse veins distinct ; main-nerves 7 to 10 pairs, onrved, 
spreading and aecending, bold on the lower surface, depressed on the 
upper when dry ; length 4-5 to 6.5 in.; breadth 1-65 to 2.25 in. ; petioles 
-15 to .25 in. 8tipules narrowly triangular, acuminate, -2 in.  long. 
Oyws sessile, sl~orter than tlie petioles, enveloped by a number of 
densely hiimte bracts diminishing in size inward; the onter ovate- 
laliceolate acuminate and often 1 in. or more in length ; the inner much 
smaller, lanceolate or linear. Phaers only 3 or 4, sessile, concealed 
amongst the numerous bracts, only abont '25 in. long and shorter than 
even the innermost bracts. Calyz longer than or abont as long aa the 
corolls, campanulate, with 4 or 5 long narrow hirsute lobes. Oorollu 
tubular, glabrons inside ; its lobes oblong, blnnt. Anthers oblong, blnnt, 
almost sessile. Fruit ovoid-globular, glabrous, but crowned by the long 
hirsnte calyx-lobes, -2 to a25 in. long, separating into 4 or 5 three-sided, 
one-seeded pyrenes. Kurz For. F1. Burma, 11. 32; Hook. fil. F1. Br. 
Ind. 111. 179. L. bracteatus and L. Rozburghii, Wight in Calc. Journ. 
Nat. Hist. VI. 501, 502. L. oculzrs-Oati; Miq. FI. Ind. Bat. 11. 315. 1;. 
laevicaulis, Kure in Trimell's Journ. Bot. 1875, p. 327. Laeianthus ? 
Wall. Cat. fM0. Mephitidia cyanocaspa, DC. Prod. IV. 452. M. 
rhinozerotis, Knrz in Andarnan Report, Append. A. 40 ; (not of Blume ?). 
T h t e u m  hirsictum Roxb. F1. Ind. I. 638. Rubiacea, Wall. Cat. 8305. 

I n  all the Provi~ces, oomrnon.-Drs~~1~. British India, Malay 
Archipelago. 

VAR. sukesailis; petioles oiily abont .1 in. long, bases of leaves 
oblique. 

PERAK : Ridley 9730; King's Collector 472 ; Scortechini 1207. 
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Wall. Cat. 8440 belongs here. 
5. LA~IANTHUB RHtNOCE~OTIS Blnme Bijdr. 996. A shrub or small 

tree; young branches rather thinner than a goose-quill, covered like 
the petioles with dense short rusty-tomenturn. Leaves coriaceons, nar- 
rowly oblong-lanceolate, acute, the base rounded ; upper surface glab- 
rous, the midrib depressed when dry, the nervee depressed, the veins 
incon~picuons ; lower surface everywhere hairy, the 10 to 12 bold sbliqne 
~sce~ld ing  little-omv~d main-nerves and the stout midrib tomentose; 
the prominent transverse veins pubescent and the interspaoes pubern- 
lone ; length 4 to 7 in. ; breadth 1.5 to 2.25 in.; petioles -25 in. long; 
stipules broadly triangular aeutp, pilose, *1 to '2 in. long. Q l m m l i  
~assile or on short pedicels, axillary, bearing very numerous narrow 
brads, the outer linear, the inner snbulnte, all softy rusty-pilose, mostly 
-5 or -6 in. long, the inner sometimes shorter. F l o w s  much sliorter 
than the bracb and ooncealed by them, few, sessile or subaeasile. 
Corol2n with 5 deep concave lobee, pilose ontside. Frtcit ovoid, pointed, 
blne, about -15 in. long, separating into 5 three-cornered pyrenes. Miq. 
PI. Jnd. Rat. 11. 315. Mephitidia rhitu)cerotis DC. Prod. 453; Ebrtbsla 
in Ned. K r i d k .  Arch. 11. 220. - 

PEUAK : a t  elevations of 4500 feet and upwards. Scortechini 532, 
537 ; wvay 237 ; Kilag's Collector 3209, 3809. SELAN~OB : KelsaZl 1993. 
-DISTRIB. Java. 

Olosely allied to L. &ifus Jwk, but differing in the ohemotere of the hairq 
md braote. In that epeciee the outer breote ere mnoh longer than the inner; in 
this the outer bracts are not longer end only dightly broader than the inner. 

6. LASIANTHUB INAEQUALIS, Blnme Bijdr. 996. A shrub; young 
branches twioe as thick as a crowquill, densely tawny-piloae like the 
petioles. Leave8 membranous, oli-vaceoua-green when dry, elliptic, ob- 
lanceolate-elliptic or oblong, shortly scuminate, more or less narrowed 
to the rounded, sometimes slightly oblique, base ; upper sn~eface shining, 
glabrons, except the bold pilose midrib and puberulons nerves, minutely 
reticulate; lower surface softly and sparsely piloee; length 3 to 5.5 
in.; breadth 1 to 2 in.; petiole '2 to -25 in.; stipulea liueur, pilose, '6 or 
-7 in. long, deciduous. Qlomeruli axillary, twice as long se the petioles, 
few-flowered, the bracts broadly ovate, abruptly acnminate, bearing much 
yellow hair, espeaially externally, .7 in. in length. ~ W B T ~  .35 in. long, 
smile.  Oalyx oampannlate, with 4 deep unequal lanceolate spreading 
lobes. Oorolkr shorter than the calyx, with a short tube and 4 oblong 
lobes, glabrous inaide, but outside covered like the calyx with long 
yellow hair.  anther^ ovate, almost sessile, Fruit narrowly ovoid, sparae- 
ly hairy, crowned by the acoresceut connivent calyx-lobes; length '35 
in. (of which nearly half is mlyx); pj-renes 4, three-sided, rugose. 
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, P E N A ~ Q  : a t  1500 feet; Curtis 760. PERAK : Ridley 9726. 
A very distinct speoiee and not resembling L. cyanoca*pua Jack, to which eome 

authors have reduced it. It is maoh more nearly allied to L. subimpualie,  King 
& Gamble. 

7. LASIANTRUS PILO~US,  Wight in Calc. Journ. Net. Hist. VI. 506. 
A d r u b  or small tree ; yonng branches about as thiok aa a goose-quill ; 
covered like the petioles and undersurfaces of the leaves (and often the 
stipules and inflorescence) with very dark short rusty tomentnm, soms 
times tinged with p e n .  Leuves coriaceous, dark olivaoeona-brown when 
dry, oblong or elliptic-lanceolate, the apex sub-acute or shortly and 
abruptly acuminate, the base sub-cuneate or rather rounded ; both Bur- 
fncee boldly and transversely reticulate when dry; the npper sparsely 
pilye or glabrous except sometimes the depressed faint midrib, hirsute ; 
the lamer sub-glabrous or sparsely bairy between the prominent ad- 
pressed-tomentpse main-nerves, the midrib bold on the lower surface, 
depressed and glabl-one on the npper ; main-nerves 9 to 13 paira, curved, 
ascending; length 4 5 to 6 in.; breadth 1-26 to 2.5 in.; petiole '1 to '8 
in.; stipnles triangular-lanceolrrte, acute, hairy, about -1 in. long. Oyrnes 
glomedat . ,  sessile, few-flowered, longer (sometimes shorter) than the 
petioles. Flowers sessile ; bracts shorter than the calyx, hirsute. Calyx 
abont -2 in. long, cupular-campanulate, hirsute outside, with about 5 
triangular teeth. OorolEa 5- to 7-cleft, dirty purple, shortly campanu- 
late. Fruit blneisll-black and ultimately glabrous, enb-globnlar, not 
longer than the persistent calyx-lobes; pyrenes 5 to 7. Hook. dl. Fl. 
Br. Ind. 111. 182. L. setosue, Wight in Calc. Joarn. Nat. Hist. VI. 506; 
Hook. 61. F1. Br. Ind. 1.0. 181. 

MALACCA : QriBth (K.D.) 2918 ; Maingay (K.D.) 869 ; Oumkg 239; 
Hemy. PEBAK : at elevations of abont 5000 feet ; Wroy 876. Joaorre : 
Mly 11180. SELANQOR : Ridlsy 8231. 

PAR. angustifolia, King & Gamble ; branches more hirsute and with 
greenieh-brown tomentnm ; leaves rather membranous, their lower sur- 
h s  spareely and shortly pilose between the nerves, 4 or 5 in. long and 
1 to 1-15 in. broad ; stipnles lanceolate. 

MALACCA : &.i$ith ; hfai9bgay. PERAK : Bmtechini 374 ?-DIBTRIB. 
Burma. 

TAR. glubra, King and Gamble; leaves with only 9 to 11 pairs of 
nerves, their npper surfaces quite glabrous even ou the midrib, the reti- 
mlations not depressed and not very distinct. 

SELANGOR : Ridley 7424. 
8. LSIANTAUS RIDLEYI, King & Gamble, n. sp. A shrub; yonng 

branches, petioles and under snrfacea of the midribe of the leaves densely 
and softly pubesce~lt. Leaves memlrrmous, narrowly elliptic, somewhat 
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ohlanceolafe, sub-acute, tapering in the lower third to the slightly 
rounded base ; both surfaces oliveceoue when dry ; the upper glabrous, 
shining, with the midrib and nerves slightly prominent ; the lower paler 
with prominent transverse reticulstions, downy between the veins; main- 
nerves 8 or 9 pairs, slightly curved, ascending, thin but distinct on the 
lower surface like the midrib; length 7 fo 8 in.; breadth about 2.5 in.; 
petiole about -2 in.; stipules linear, hirsute. Qlomeruli shorter than 
the petioles, bearing a few flowers hidden amongst numerous linear 
bracts with many pale spreading hairs. Calyx sessile, -15 in. long, nar- 
rowly oampauulate; the tube glabrous; the lobes 5, acumiuate, erect, 
covered outeide with long stiff white hairs. Omolla and fruit unknown. 

~ I N G A P O R B  : &dhJ 36300. 
9. LA~IANTEUS FLAVICANB, King & Gamble, n. ep. Young branch- 

es thinner than a goose-quill, clothed with dense short yellowish-brown 
deciduous tomentum like the petioles. Leaves thickly membranone, 
narrowly elliptic, the apex acuminate, the base cuneate; upper surface 
olivaceoua-green, glabrons except the lower part of the midrib, the 

- nerves indistinct, shining ; lower snrfaoe darker and with much short 
minute pubescence, especially on the 5 or 6 pairs of sharply ascending 
bold main-nervee and conepicuona traasverse veins ; length 5 to 7 in.; 
breadth 1.25 to 2 in.; petiole .3 to '35 in. short; stipules shorter than 
the petioles while in flower (longer in fruit), oblong, blunt or acute, 
adpressed to the stem, pubescent. Qhmeruli about as long as the pe- 
tioles, few-flowered, bearing nnmerons linear very pubescent bracta 
shorter than the flowers. Fhe7e  few, sessile or nearly so, -3 in. long. 
Oalya narrowly campnnulate, glabrous, oonstricted below the 4 large 
triangular, spreading sparsely hirsute teeth. Cwol2a twice aa long as 
the calyx aud exceeding the b m t s ,  clavate in bud, glabrous outside 
except for a few hairs on the back of the lobes, villous inside, enlver- 
shaped, the limb with 4 broad tl.i~ngular teeth. Anthers 4, broadly 
ovate, on short filnments ; style as long as the col-olla. Fruit elliptio, 
pointed towards each end, the apex crowned by the small calyx-teeth, 
glabrous, '45 in. long, and .25 in: diam.; pyrenee 4, rngnlose. 

SINQAPORE : in the Botanical Garden jungle ; Ridley 4394, 6927. 
PEFIAK : Seortechini. PAHANG : Ridley 2223 ; King's Oollector 10974. 

VAR. subyhbra, King, hairs short, often deciduous. 
PERAK: Curtis l3M. SELANQOR: Ridley 4895. 
10. LA~IANTHUS LONQIFOLIU~,  Wight in Calc. J o n .  Nat. Hist. VI. 

514. Shmb or small, tree ? All parts quite glabrons ; young branches 
as thick as a goose-quill, black when dry. Leaves coriaceons, broadly 
or narrowly elliptic, sometimes oblong or oblanceolah-elliptic, sub- 
acute or shortly and bluntly acnmiuate, much narrowed to the petiole,. 
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both surfaces shining, boldly ~ n d  traneversely reticulate, the lower 
scabernlous ; main-nerves 11 to 13 pairs, curved, spreading and like the 
midrib very prominent and minutely hispid on the lower, less prominent 
and glabrous on the upper; length 8 to 10 in.; breadth 2 to 3.5 in.; 
petioles .3 to -4 in. ; stipnles nearly aa long as the petioles, coriaaeons, 
triangular, sub-acute or blnnt, partly covering the i~~florescence, decidu- 
ons. Cymes shorter than the petioles, sessile. Flwero 4 to 6, sessile, 
surrounded a t  their bases by small rnfescent fimbriate braots much 
shorter than themselves. Oalyz '2 in. long, sessile, coriaoeons, tnbnlar, 
with 4 small blnnt teeth, slightly pubernlous outside. Oorolla not seen. 
Ooary 4-celled, 4-seeded. Hook. fil. F1. Brit. Ind. 111. 187. 

MALACA : Q1.ifith (K.D.) 2986 ; Mainguy (K.D.) 867. PEBAK : Wray ; 
Ridley 71 90. SELANOOR : Ridley 4504. 

11. ~ S I A N T E I U ~  CONSTBlCTUS, Wight in Calc. Joum. Nat. Hist. VI. 
515. A shrub; young branches twice as thick as a crow-quill, com- 
preesed or sub-terete, like the petioles sparsely and deciduously stri- 
goae. Leaved membranous or thinly coriaceoas, narrowly elliptic or 
elliptic-oblong, sometimes oblanceolate-elliptic, the apex rather blunt- 
ly ecuminate, the base o w a t e  or rounded; both surfaces pale-oli- 
yamus ,  minut+ly reticulate, and more or less shining when dry ; the 
midrib on the-lower surface minntely and sparsely strigose, other- 
wiee both glabrous ; main-nerves only 3 to 5 pairs, ascending and little 
cmed, thin but distbct;  length 3.5 to 5'5 in. ; breadth 1.25 to 2.5 in.; 
petioles -15 to -2 in., corrugated, sparsely pubescent; stipules shorter 
than the petioles, lanceolate, adpreased-hairy, deciduous. Cyme8 ses- 
sile, shorter tban the petioles (sometimes slightly longer) condensed, 
4- to 6-, rarely 10-flowered; bracts minute or more usually absent, 
fiwers small, sessile or sob-sessile. Calyz '1 to '15 ie. long, thick. 
narrowly campa~inlate, oonstricted below the 4- (rarely 3- to 5-) toothed 
mouth ; teeth triangular, spreading, sparsely hairy. Oorolla longer 
tban the calyx, funnel-shaped, glabrona outside, the tube -25 in. long, 
villous inside, the limb as long as the tube and with 5 sub-acute lobes. 
Fruit obliquely ellipsoid, tapering to each end, somewhat compressed, 
&ridged, mguloee, crowned by the small calyx, glabrous, -35 in. long ; 
and -3 in. in diam.; pyrenee 4, sub-cylindric. Hook. fil. F1. Br. I n d  111. 
188 (excl. syn. Knrz F1. Burm.) Mephitidea sp. GrS .  Notnl. 1V. 267 
t. 474, fig. 4 

SIN~APORE : Ridley 4902. SELANQOR : Ridley. BURMA: Qrifith. 
PERAK: Xing's Collector 2564, 2780, 3591, 6065; Scortechini. PAHANQ : 

R i d l q  2222. JOHORE : Ridley 11183,1118D.-D1s~rn1~. Sumatra, Beccari 
P.S. 952 ; Borneo, Huviland. 

12. LASIANTHU~ SINQAPORLNBI~, King & Gamble n. ~ p .  A shrub ? 
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Young branch-, petioles and under surfaces of the leaf-midribs oinere- 
ous-pilose. Leavee thinly coriaceous, narrowly 'elliptic, more or less 
oblanceolate, tapering to each end, the apex obtusely acuminate ; upper 
surface olivaceous when dry, glabrous, shining, the midrib distinct and 
channelled, the nerves rather faint; nnder snrface pale-cinereous, 
minutely and softly pubescent, the 6 or 7 pairs of spreading ascending 
main-nerves bold like the transverse veins ; length 5 or 6 in.; breadth 
1.75 in.; petiole -2 in.; stipules linear, hirsute, about as Iong aa the 
petiolea. Oymes sessile, shorter than the petiolea, 4- to 6-flowered; bracts 
B or 3 a t  the base of each flower, linear-hirsute, about as long aa the 
oalyx. Flowers -4 in. long, sessile. Calyx '1 in. long, campanulate, the 
tube narrow, the limb wide with 5 deep triangnlnr acute spreading 
teeth. Corolh funnel-shaped, -3 in. long, outside glabrous except for a 
few hairs near the montb, inside villous ; lobes of the mouth 5, n m w .  
Anthers 5, narrowly oblong. Fruit nnknomn. 

SINGAPORE : Ridley 9095. 
13. L A ~ I A N T H U ~  ELLIPTICUS Wight in Calc. Journ. Nat. Hist. VI. 

507. A tall shrub; young branches half as thick as a goose-quill, 
cinereone or sub-rusty edpressed-pilose like the petioles and nnder sur- 
faces of the leaves. Leaves thinly coriaceous, olivaceons-brown when 
dry, narrowly elliptic or oblanceolate-elliptic, shortly acuminate, much 
narrowed to the base; upper surface glabrous, shining, the mid- 
rib, nerves and transverse veins rather distinct; main-nerves 7 or 
8 pairs, slightly curved, ascending, bold on the nnder surface like the 
midrib; length 4.5 to 6.5 in.; breadth 1.5 to 2 in.; petioles '15 to '25 
in.; stipules broadly triangular-lanceolate, sub-acute or sometimes 
bifid, almost glabrous, shorter than the petioles. Glomeruli sl~orter 
than the petioles, few-flowered, sessile, bearing (mostly on the outside) 
a few hirsute lanceolate bracts. Calyx -25 in. long, widely campanu- 
late, tapering much to the bnse, deeply divided into 5 triangular acu- 
minate spreading lobes, densely hirsute externally, sparsely so inter- 
nally. Corolh half as long as the calyx, divided almost to the base into 
8 oblong blunt lobes, hirsute outside and glabrous inside. Anthers 5, 
short, sessile. Fruit unknown. Hook. 61. F1. Br. Ind. 111. 182. 

PENANG : a t  an elevation of 2000 foet ; Curtis 1594. 
14. LAHIANTHUS SUBSPICATUS, King & Gamble, n. sp. A small tree ; 

young branches rather thinner than a goose-quill, 2-grooved like tho 
petioles, under surfaces of the leavcs and the infloresceuce with minute, 
usually pale, flocculent deciduous pubescence. Leaves mcmbl.snous, 
ovate-elliptic, much acnminnte, the base cnncnts ; both surfaces bromu 
when dry, the upper quite glabrous, the nerves and reticulations feint ; 
tlie lower gbrbrous, cxccpt tahc midrib nnd nerves, the reticulations 
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distinct ; main-nerves 4 to 6 pairs, oblique rather straight ; length 3.5 
to 5 in.; breadth 1.25 to 1.85 in.; petioles -25 in.; stipules elongated tri- 
angular, acute, abont as long aa the petioles, the midrib keeled. Oymea 
spiciform, usually abont as long as the petioles, their axes somewhat 
elongated, bearing a few broadly lanceolate, acute or acnminate bracts 
mnch shorter than the 6 to 12 flowers, all parts except the inside of the 
calyx and the corolla-tube 011 both surfaces covered with short rather 
thick hair. Flowers sessile, broadly clavate in bud, nnder -1 in. long. 
Calyx as long as the corolla-tube, campannlate, with 5 small, spreading, 
triangular teeth. Corolla-tube mnch shorter tllatt the sub-globular 
bluntly 5-lobed limb. Anthms 5, linear, embedded in the d e n ~ e  white 
hr i r  which lines the inside of the lobes. Fmit  unknown. 

PENANQ : Czrvtis 2476. PEBAK : Wray 863. 
15. IJASIANTHUS WBAYI, King & Gamble, n. sp. A small tree; 

young branches twice as thibk ae a crow-quill, slightly compressed, 
densely sdpressed-pubescent. Leaues thinly coriaceous, oblong-lanceo- 
late, tapering mnch and abont equally to each end; upper surface quite 
glabrous, shining, faintly reticulate, olivaceous-brown ; lower snllace 
darker, adpressed-pubescent on the midrib and 5 pairs of rather bold 
ascending little-curved nerves, the connecting veins bold, horizontal, 
pubernlous, the areolm glabrous ; length 3.5 to 5 in .  ; breadth -75 to 1 in. ; 
petiole8 abont '3 in.; stipules triangular, acuminate, much shorter than 
the petioles. Flowers -15 in. long, two or three ou a very short axillary 
tubercle having a few short broad pubescent bracts a t  ita base. Unlyx 
g 5  in. long; sessile, campannlate, with 4 small acute teeth, adpressed- 
hirsute like the tubular corolla; teeth of corolla blunt. Anthers 4, 
linear-oblong, inserted by short filaments in the villous ring in the throat. 
h i t  unknown. 

PERAK: a t  an elevation of 4500 feet; Wray 257. 
16. LA~IANTHU~ KURZII, Hook. 61. F1. Br. Ind. 111.183. A shrub? 

Young branches twice aa thick aaa crow-quill, densely olivrceous-tomen- 
tme like the petioles, stipules, and nnder surfaces of the midribs and 
main-nerve8 of the' leaves. Leaves thinly coriaceous, oblong, acute a t  
both ends : upper surface dark olivaceous-brown, glabrons, shining, the 
midrib somewllat depressed (when dry) ; lower surface derk-olivaoeous, 
pubescent on the distinct horizontal veins and ou the 6 or 7 pairs of 
mending  main-nerves, also on tile veins and on the interspaces ; length 
3'6 to 4.5 in.; breadth -75 to 1-25 in.; petioles '15 to '2 in.; stipules 
Ianceolate with broad basee, shorter than the petioles. Uymes sesaile, 
condensed, few-flowered, witbout the corolla sl~arter than the petiol- 
with the corolla longer ; bracts oblong, acnminate, few. F'lowers -3 ia. 

J. 11. 16 
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long, sessile. Calyx sparsely pilose, ovoid, tapering to the small 4- 
toothed mouth. Corolla pilose outside, white, longer than the alyx, 
salver-shaped, the tube narrowly funnel-shaped; its limb wit11 4 broad 
blunt hai y teeth each bearing near its base an oblong anther on a short 
filament. Fruit ( f i de  Curtis) blue, .5 in. long. 

PENANQ : at an elevation of 2000 feet; Uurtie. SINGAPORE : Rid ly  
140. 

We refer this to L. Karzii with eome hesitation, for it doee not ~bsolntely agree 
with epeoirnene from the Andsmsns 00 named by Sir Joseph Hooker. 

17. L A ~ I A N T H U ~  SUB-INAEQUALIS, King & Gamble, n. sp. A shrnb 
8 to 5 feet high: young branches rather thicker than a crow-quill, 
densely msty-tomentose like the short petioles. Leaves membranons, 
oblong-lanceolate, shortly scuminate, very little or not a t  all narrowed 
to the rounded sub-cordate, slightly oblique base; both surfaces pale, 
olivaceous-brown when dry ; the upper sparsely pilose, densely soon the 
midrib; lower surface more or less pilose everywhere, densely so on the 
prominent midrib and 8 to 10 pairs of spreading curved main-nerves ; 
length 2 to 3.5 in.; breadt.11 -75 to 1 in.; petiole under -1 in.; stipules 
ovate to elliptic, sometimes tapering to each end, pilose, a35 to '5 in. 
long. Qlonzeruli few-flowered, axillary, not so long as the stipules, their 
bracts like the stipules but smaller. flowers few, abont -3 in. long, 
seesile. Oalyx deeply divided into 4 unequal lanceolate lobes. Uorolla 
abont *15 in. long, divided into 4 short lobes, hairy outside like the 
calyx, concave and glabrous ingide. Anfhsrs 4, oblong, sessile. Fncif 
~ 3 5  in. long, of which half is formed by the persistent calyx-lobes, glo- 
bular, blue, sparsely hirsute ; pyrenes 4, three-sided, smooth. 

PERAK : King's Collector 157, 3358 ; Wray 2588, 3&l ;  Ridley 9715 i 
Scortechini ~ ~ ~ . - D I ~ T R I B .  Sumatra : Forbes 2957 : Java; on Mounts 
Salak and Pangerango. 

Allied oloeely to Lasianthue inaequalis B1. ; King & Gamble, bnt with n m w e r  
mnbseasile leaves and mnoh more oonepionona atipnlge, whioh sn, ovate or elliptic 
not linear. 

18. L A ~ I A N T E U ~  CORONATUS, King & Qamble, n. sp. Young branches 
rather thicker than a crow-quill, covered like the petioles, stipules and 
lower surfaces of the leaf-midribs and main-nerves with soft brown to- 
mentum. Leaves coriaceous, oblong-lauceolate, much acuminate, the 
base cuneate; both surfaces pale-brown when dry;  the upper quite 
glabroue, except the tomentose lower fourth of the midrib, finely reti- 
culate, the midrib and main-nerves depressed; lower surface darker 
than the upper, the reticulating veins transverse, bold and pubescent 
the encloeed spaoes almost glabrous; main-nerves 5 or 6 paire, bold, 



1904.1 King & Gamble-E;[o).a of the Xahyan Peninsrcla. 121 

spreading, tomentose; length 3 to 3.5 in. ; breadth -75 to 1 in.; petiolea 
about -1 in. ; stipules linear, twice as long as the petioles. Uymee longer 
than the petioles, few-flowered, bearing a few linear tomentose bracts 
as long as the stipules and resembling them. Oalyz & corolla nnknown. 
Fwit sub-globular, somewhat narrowed a t  the base, the apex truncate, 
the sides deeply 5-grooved, the interspaces pubescent and rngnlose, 
about -25 iu. long, crowned by the equally long or longer erect linear 
pubescent calyx-lobes ; pyreues 5; bony. 

PERAK : Scortechini 329. 
A plant known only from Scostichini's imperfeot epeoimene ; named from the 

long oonapionona calyx-lobee on the apex of the fruit. 

19. LASIANTHU~ APPREBBUS, Hook. 61. F1. Br. Ind. 111. 181. A 
shmb ; young branches thinner than a goose-quill, softly and densely 
hirsute like the petioles, stipules and bracts. Leaves sub-ooriaceous, 
oblong-lanceolate, shortly acuminate, the base cuneate (often rather 
abruptly so) ; npper surface pale olivaceous-brown, glabrone, shining, 
the main-nerves and midrib depressed, the latter with 1 or 2 lines of 
adpressed hairs; lower surface paler and bearing many sub-adpressed 
yellowish hairs; especially on the main-nerves and rather prominent 
transverse veins; main-nerves 6 or 7 pairs, curved, ascending, bold and 
prominent on the lower surface; length 2 to 3 in.; breadth .5 to '75 in.; 
petiole '1 to '15 in. long; stipules oblong, blunt, adpressed to the stem, 
rather shorter then the outer flower-bracts. Flowers about '15 in. long, 
sessile, sub-solitary, surrounded by linear-lenceolate, acuminate, hirsute 
brsota, the  outer of which axe '25 in. long, the inuer being smaller. 
Oalyz campanulate, sparsely pilose, the limb with 4 short triangular 
rather blant teeth. Corolla minute. Fruit depressed-globular, arown- 
ed by the short calyx-lobes, .I 5 in. in diam., sparsely pilose ; pyrenee 
8, three-sided, smooth. Lasianthw, Wall. Cat. 84A3 and 8442 partly. 

M.ALACOA (on Mount Ophir) Chr'fith (K.D.) 2927. PENANG : wallich; 
King ; Deschamps. JOHORE : Ridley 2925,11183 and 4. PERAK : Swr- 
techini. 

20. LASIANTHUS ATTENUATUB, Jack in Trans. Linn. Soo. XIV. 126. 
A shrub; young branches not much thicker than a crow-quill, covered 
like the petioles, and upper surfaces of the leaf-midribs with dense 
short cineraons-olivaceone tomentum. Leaves membranous, oblong, 
.lanceolate, shortly acuminate, the base rounded and somewhat oblique 
npper surface (except the midrib) glabrous, dark-olivaceons ; the lower 
paler, minutely pilose, eepecidy on the midrib and 7 or 8 pairs of 
spreading secending rather bold main-nerves; the reticulatiou faint; 
length 2 to 3.5 in.; breadth ~ 7 5  to 1 in.; petioles about -1 in.; stipnles 
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~nceolate ,  closely adpressed to the stem, ae long as the flower-bwte 
' and hirsute like them. Pher-bracts lanceolnte or oblanceolate, taper- 

ing to each end, -25 to '3 in. long. f i w e r s  1 3, sessile. oalya '2 in. 
long, cleft to the base into 4 lanceolate acuminate hirsute lobes. (lorolkr 
shortgr than the calyx, narrowly campanulate, with 4 short lobes, dense- 
ly hirsute outside, but glabrous within, Anthers 4, oblong, s e d e .  
Fruit (fide Jack) '& ovoid, hairy, dark-blue, pyrenes 4." Wight in Calc. 
Journ. Nat. Hist. VI. 504; Hook. fil. F1. Br. Ind. 111. 181. Mephitidio 
attenuata, DC. Prod. IV. 452. 

MALACCA : Qrifith (K.D;) 2926. PERAK : King's Collector 237, 
SINGAPORE : Ridley 65 17, 6830, 9224. 

Allied to L. uppressus, EEook. fil., but with different pnbeseenoe and braota and 
rnther more nerves in tile leaven. 

21. LASIANTHU~ DENSIFOLIUB, Miq. F1. Ind. Bat. 11. 321. A shrub ; 
a11 parts more or less clothed with ooarse flexnose pale-olivaceons hairs 
with bulbous bnses. Young branches sliglitly thicker than a crow- 
quill. . Leaves membranous, nearly sessile, nal*~.owly ublong-lotioeolate, 
somewhat oblique and emarginate, but not narrowed a t  the base, the 
apex shortly acuminnte; both surfaces olivaceons-brown when dry; 
main-nerves 8 to 10 pairs, ascending, sliglitly curved, thin but promin- 
ent on the lower surface, faint on the upper; length 1.75 to 9-75 in.; 
breadth -6 to '8 in.; petioles under -1 in.; stipules lanceolate, densely 
hirsnte, '25 to '3 in. long. Cymes axillary, sessile, fern-flowered, rather 
more than twice as long as the petioles ; bracts linetlr, hispid. &oers 
few, sessile. Calyx -2 in. long, with 4 or 5 deep very unequal, lanceolate 
hispid lobes. Corolla much smaller than the calyx with oblong and less 
hairy lobes. Anthers 5, sessile, oblong, opposite the lobes. Fmcit blue, 
sub-globular, sparsely Irispid, surmonnted by the calyx-lobes, '2 or -26 
im.in diem.; pyrenea 4. Hook. fil. Fl. Br. Ind. 111. 182. Lasianthus? 
Wall. Cet. 8441 in part. 

Thid ie very oloeely allied to the Indian epeoiee L. Wallichii, Wight. 

MALACCA : Maingay (K.D.) 868. JOHORE : King. SINOAPORE : Wd- 
lich ; Anderson 88 ; Morton 142 ; Ridley 4898, 6679. SELANOOB : R i d b  
7421. 

VAR. latifolia, King. Leaves broadly oblong with a short broad ~ b -  
rnpt acumen, the base broad, oblique, sub-oordate, and more than 1 in. 
broad ; young branches and inflorescence densely covered with c a m e  
hair, 2.25 in. long. 

JOHORE : Ridley 10948. SELANOOR : R-idley 7423. 
VAR. calycinu, E n g .  Leavw glabrons on the upper surfme except 
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for a very few soattered edpreeeed haira and for the strigose midrib ; 
main-nerves not more than 8 pairs ; fruit crowned by calyx-lobes aa long 
w itaelf. 

S~NQAPORE : Ridley 5679. 
22. LASIANTHUS BOBUSTUR, King & Gamble, n. sp. Young branches 

terete, sub-glabrous, about aa thick as a gooae-quill. Leaves large, cori- 
aceous, pale-olivaceous on both surfacea (when dry) and glabrous, oblan- 
ceolate, much narrowed but not acute a t  the base ; npper surface corm- 
geted from the depresaion of the nerves and veins, the midrib thin but  
prominent ; m d e r  snrface with bold large reticulations and stont midrib, 
the 16 to 20 pairs of curved ascending main-nerves thin but prominent 
length 8 to 12 in.; breadth 2.5 to 3.25 in; petiolea 4 in., stont, &an- 
nelled ; slipules coriaceous, eagittate, pale, abont 41 in. long (measured 
to the end of the basrtl lobes). Cymes shorter than the petioles, con- 
densed, ebracteate, few-flowered. Ualyx shortly campanulate, glabrone, 
abont .I in .  long, the montli with 5 or 6 obscure teeth. Corolla nu- . 
known. Fruit sub-globular, 6-ridged, glabrous, crowned by the short . 
calyx-tube, .15 in. in diam., pyrenes 5 or 6. 

MALACCA : (at A ~ a r  Paunas) Ridley (without number). 
Only a single speoimen seen by me, and that a poor one. 

23. LASIANTHUS CORIACEUS, King & Gamble, n. sp. A small fcetid 
shrnb; young branches terete or somewhat compressed, minutely pube- 
mlous, the bark tliick, pale nnd rngulose when dry. Leaves very corie- 
ceous, oblong-elliptic, gradually and bluntly acnminate, the base cune- 
ate;  upper surface pale-brown when dry, everywhere glabrous, shin- 
ing, the stout midrib and the main-nerves depressed; lower surface 
pale cinereous-brown, glabrous, dull ; the midrib very stont and promin- 
ent ; main-nerves 10 to 12 pairs, spreading but also ascending,'ultimate- 
ly glabrons, but like tbe midrib a t  first-minutely adpl.essed, pubernlone ; 
intermediate nerves none, reticulatio~is wide and indistinct; length 7 
to 11 in.; breadth 2 5 to 3.5 in.; petiole about .4 in. stont, ahannelled ; 
stipnles triangular acuminate, half as long as the petioles. Uyymes axil- 
lery, rather longer than the petioles, on short peduncles, ebracteate, 
bearing 8 to 5 sessile flowers. Calya -15 in. long, widely tubnlar, trun- 
cate. Corolla unknown. Fruit (flde Scwtschini) deep purple, .25 in. 
in diam., minutely Ilairy, crowned by the truncate, entire or faintly 4- 
toothed calyx-limb ; pyrenes 4. 

PEUAK : Smrteohini 332. SELANQOR : Ridley 10217, 8540 in part. 
Thin is very like L. pergamcrccus K. & G., whioh however in a tree with very 

. thiok leaven indistinotly veined. 

24. IJA~IA~~TEUS P E B G A ~ ~ A C E U S ,  King & Gamble,n. sp. A tree; young 
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branches, under surfaces of laves ,  and onbide of calyx and corolla 
minutely but decidnonsly pubernlous ; all other part8 except the corolla 
qnite glabrons. Leaves thinly coriaceous, oblong:elliptic, shortly and 
rather bluntly acuminate, the base cuneate; both surfaces pale hepatic- 
brown when dry and reticulate, the upper in all stages quite glabrous, 
the lower ultimately becoming so ; the midrib very bold on the lower, 

SO in the upper snrface; main-nerves 10 pairs, thin but distinct, 
spreading and ascending, many of the intermediate nerves prominent 
and spreading like the main ones, the reticulating veins delicate and 
forming square or rhomboidal areolae ; lengfh 8 to 10 in. ; breadth 2 to 
2-15 in.; petiole .3 to '4 in.; atipules . l5 in. long with broad bases and 
.abrupt oblong Cymes not mnch exceeding the petioles, ebrac- 
*te, 4-or 5-flowered, shortly peduliculate. FZowers -5 ill. long, sessile. 
-0alyx '25 in. long, tubular, the month truncate but obscurely toothed. 
.Oorolh mnch longer than the mlyx, tubular, sub-inflated below the' 
broadly 4-toothed limb, thick (almost fleshy), coarsely pnbesoent on 
one side externally, more or less villoue everywhere internally. Anthers 
4 narrowly oblong, on short thick filaments. Fruit unknown. 

PEBAK: a t  an elevation of 4500 feet on annong Retu Pateh, 
Wray 270. 

Mr. WI& deaoribea the whole plant aa very foetid when bmieed. 

25. ~ s r r a ~ a u s  rdALAccENsrs, King & Qamble, n. ap. A small tree ; 
young branches twice as thick as  a crow-quill, terete, puberulons, very 
.dark in wlonr when dry. Leaves coriaceous, oblong-lanceolate, blnntly 
wnminate, the baee rounded but slightly contracted just above its jnnc- 
tion with the petiole ; the edges somewhat wavy ; both snrfaces glabrous 
except for a few minute adpressed hairs on the midrib and nerves, dark 
olivaceons-brown, reticulate when dry ; main-nerves 8 or 9 pairs, cnrv- 
ed, ascending abruptly, thin and inuonspicnons; length 4 to 5 in.; 
breadth 1 to 1.4 in.; petiole .3 in. Stipules much shorter than the 
petioles, the base broad, abruptly narrowed into the triangular apex. 
FZowers two or three together in the leaf-axils. Calya sessile, campann- 
late, tspering to the base, less than '1 in. long, puberulons oufside the 
month, wide and minutely 5-toothed. Fruit sub-globular, pulpy, sur- 
mounted by the 5 or 6 blunt short calyx-teeth, '2 in. in diam. ; pyrenee 
4, narrow, smooth. 

MALACOA : Bidky 3219. 
26. LASIANTHUS cHraIcNsls, Benth. P1. Hongkong 180. A shmb.8 

to 12 feet high; young branches rather thinner than a goose-qdl, angled, 
the bark dark-brown when dry, sparegly and minutely ad~ressed-pubes- 
cent. Leaves dark olivaceons-brown when dry, thinly coriaceous, ellipti* 
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oblong, shortly acuminate, narrowed to the base; surface reticulate, 
glabrous, except for a few adpressed hairs near the base, and on the 
midrib and longer nerves; main-nerves 8 or 9 pairs, thin, prominent 
on the lower ~urface, slightly curved, ascending ; length 5 to 6.5 in., 
breadth 1.5 to 2 in.; petiole stout, adpressed rusty-pubescent, about 
.15 in. long; stipnles triangular, shorter than the petioles. Oynw, 
ebrscteate, axillarg, few-flowered, sessile, about twice as long aa the 
petioles. E2020ws '4 in. long, ou pedicel8 much shorter than themselves. 
Calyz adpresaed-pubescent, campanolate, deeply divided into 4 or 5 
somewhat spreading, lanceolate, aouminab lobes. Corolla glabrona ont- 
side, longer than the mlyx, salver-shaped ; the tube densely piloee in- 
side ; the lobes oblong, thickened a t  their apices, reflexed. FiZaments 
about aa long ae the 5 or 6.linear anthers. Fmit unknown. Hook. fil. 
F1. Br. Iud. 111. 187. 

PEBAK : King's Collector 2582, 10100. 

The mlleotor, in hia field.note, deacribea the corolla a8 white and the as lp M 

blue. 
27. LASIANTHUS WIGHTIANU~, Hook. 61. FI. Br. Ind. IIL 188. 

A shrub P Young branches cornpremed, varying in thickness, some ae 
thiok ae a goose-quill, all as well as the petioles, the backs of the sti- 
pales, the under-surfaces of the main-nerves, and both sides of the 
midrib of the leaves minutely rusty adpressed-pnbeacent, L e a w e e  dark- 
brown when dry, elliptic-oblong, the apex shortly acuminate, the base 
rounded, rarely sub-acute ; upper-surface finely reticulate, the veine 
and nerves sparsely stn'gose; under-surface strongly reticulate, the 
veinsand nerves pubescent; main-nerves 10 to 13 pairs, very promi- 
nent, curved, spreading; length 3.5 to 4-25 in.; breadth 1'25 to 1.5 in., 
petioles '1 to -15 in.; etipules triangular, acuminate, as long as the 
petioles. Cymes slightly longer than the petioles, few-flowered, ebrac- 
taate. Flowers clustered, sub-sessile. Calyz pubescent, '1 in. long, 
narrowly 'csmpenulate, with 5 small triangular spreading teeth. Owol& 
and fruit unknown. Mephitidea venoea, Wight in Calc. Jourm. Nat. 
Hiat. VI. 614, not of Blume. 

MALACCA: on Mount Ophir, &ifith (K.D.) 2922. 
28. LASIANTHUH PTEBOsPEEMU8, Wight in Calc. Journ. Nat. Hht. 

VI. 510. A shrnb ; young branches half as thick as a goose-quill, corn- 
premed especially a t  the nodes, strigoae-pubernlous, becoming sub- 
glabrons. Leaves coriaceons, elliptio or oblong-elliptic, shortly and 
bluntly muminate or sub-acute, narrowed to the slightly oblique, rarely 
eub-acnte, base ; both surfaces when dry reticulate, pale-brown, tinged 
with olivaceous, the upper glabrous, the lower minutely subetrigoee 
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the midrib and main-nerves depressed on the npper snrface (when dry); 
main-nerves 10 to 12 pairs, spreading, ascending, prominent on the lower 
enrface; length 5 to 7 in.; breadth 1.25 to 2.25 in.; petioles .2 to '25 
in.; stipules oblong-lmceolate, blunt, strigose, -35 in. long. Cynaee 
only elightly longer than the petiolos, 3- to 4-flowered. E"towers sessile, 
with a few minute bracts or without any. Ualyz sessile, .15 in. long, 
etrigoee, the limb with 5 short obtuse triangnlar-teetb. Uorolla, globose, 
glabrous. Drupe sub-globose, -5 in. in diam. when fresh, only '3 irr. 
when dry, glabrous, black, crowned by the shortly tubular calyx-limb ; 
pyrenes 4 to 5, trigonous, bisulcate on the back and with 3 vertical pro- 
ceases, the middle one tlriok and rugnlose, the two lahral thin and wing- 
like. 

MALACCA : Qrafith (K.D.) 2929 ; Maingay (K.D.) 866. 
29.  AST TAN THUS PERAKENSIS, King & Gamble, n. Sp. A ahrub or Small 

tree; young branohes half as thick aR a goose-qoill, decidnously and 
minutely rusty-pubernlous like the  petioles, stipules and under surfaces 
of tlre midrib and main-nerves. Leaves thinly coriaoeous, narrowly 
elliptic or obovate-elliptic, abruptly and shortly acuminate, narrowed 
in the lower third to the short petiole ; npper surface dark-olivaceons, 
quite glabrous, shining, the midrib and nerves not prominent; nnder 
surface paler olivaceous, glabrous except the pnberulons midrib and 7 
or 8 paire of prominent ascending, littlo-curved nraiu-nerves ; the veins 
very bold, transvorse; length 6 to 10 in.; breadth 1-75 to 3.25 in, 
petiole .2 to -25 in. ; stipules triangular, acute, ehorter than the petioles, 
adpreseed to the etem. Qlomeruli about as long as the petioles, condene- 
ed, e b r e c k t e  or with a few small linear hairy bracts shorter t l ~ a n  the 
oalyx. Flowers sessile, crowded. Calyx campannlate, muoh tnpered to 
the base, the mouth wide and with 5 indistiuot blunt, spreading lobes, 
pubescent. Umolla not eeen ; ovary 5-celled. Fruit hemispheric, sub- 
glabrons, ribbed, crowned by the oalyx ; pyrenes 5. 

PEEAK : King'o Uollector 683, 2438, 2838,10210 ; Wray 4128. 
Bemmblihg L. Maingayi in leavea but with 5-merons flowers. 
30. LABIANTHUS ANQUSTIFOLIUS, King & Gamble, n. sp. Small tree ; 

young branches covered with a thin dense layer of adpressed minute 
pale-brown tomentnm. Leavea thickly membranous, narrowly oblong- 
lanceolate, caudate-aouminab, the base cuneate ; both aurfaoee brown 
when dry ; the npper the darker, glabrous except the tomentoae midrib ; 
the lower glabrous except the pubscent midrib and nerves ; the reticn- 
lations transverse etrong on the lower surface, fairrt on t h e  npper; main- 
nerve6 12 to 14 pairs, elightly curved, rtscending, thin but distinot on 
tbe lower, indietinot on the npper surface; length 5 or 6 in.; breadth 
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-6 to 75 in.; petiole '15 in.; stipnles lanceolate, much shortrr the11 the 
petioles, their edges ciliate. Cymes axillrrry, 2- to 3-00 wered, ebractecrte, 
seesile, shorter than the petioles. Flowers about -2 in. long, seuaile. 
Ualyz ad pressed pubescent on both aurfaoes, tubular-campa~~ulnte, with 
5 triangular-acnmin~te, uliglltly spreading teeth. Uorollu slightly longer 
than the c ~ l y x ,  tnbnlar, slightly inflated below the mouth; lobes 5, 
lancnolate, acurninate, sub-erect ; the tube glabrous on both surfaces and 
t,he teeth adpressod-pubescent on both. Anthem small, narrowly oblocg. 
Fruit ovoid-globular, crowlied by the spreading calyx-lobes, about .2 in. 
long ; pyrelies 4 or 5, rugulose. 

PICKAK : on Gunong Batu Pateh a t  4500 feet, Wray 413. 
31. LAHIANTEIU~ O B L O N Q U ~ ,  King &Gamble, n. sp. Young branches . 

elightly thicker thau a crow-quill, eornewl~at angled, dbnsely but very 
minutely adpreused-pub~scer~t. Leaves membmnous, narrowly oblo~~g-  
lnnceolate, pc iun l ly  tapering into the calldate-acnminate apex, the 
bme uiuch urnrowell ; both surfaces dark dull-brown when dry, miuute- 
ly scaly, pubet~ulous 011 the nerves and midribs, obscurely tr-ansverse- 
reticulr~te ; main-11erve.c nbout 7 pnirs, curved up wards, not conspicuons ; 
length 3 to 5 ia.; breadth .ti to 1 in.; petiole -15 to '2 in.; adpressed- 
pubel.uloue. Stipu!es la~~ceolate-acnminate, abont -1 in. long. Cymes 
ebl-acteate, axil11~1.y~ sessile, 5- to ?-flowered, twice as long as the peti- 
oles. Fluwelr '35 in. long, 011 very short pedicels, sdpreseed-pubern- 
lous or glabrous. Calyx campnnnlnt,e, shallow, the mouth wide, trun- 
cate, entire. Corolla more t l i n ~ ~  twice as long as the calyx, salver-shaped; 
the tube slightly widelled near the mouth; the limb densely hirente on 
its upper surface, the lobes 5, oblong, obtuse. Anthers 5, oblong, sub- 
acute, on al101.t filaments. Fruit depressed-globular, abont -2 in. in  
diarn. when dry, glabrou~, 7- or 8-iidged, somewhat corrugated, crown- 
ed by the small calyx; pyrenes 7 or 8, each with a transverse septum 
dividing i t  into two cells, the outer of which is 1-seeded, the inner 
empty. 

PERAK : Scortecl~ini 265 ; Ridley 4935, 9702, 9729 ; Wvay 2590 ; 
Kiuy's Collector 402, 4128, 4462, 10082; Curtis 2018. SELANQOR: Bid- 
ley 7&88. 

This closely reaemhlea n anecimen in Herb. Kow (Horsfleld Bnb. 62) donbtfnl- 
ly named Lasianthus sylventrs Miq. ,  but in that the wlyx hue 6 distinct triangular 
aoata teeth. 

32. LASI.~NTHUS MONTANUS, King & Gcrmhle, n. ~ p .  A b ~ i ~ h  4 tO 8 
feet high; young brnnches slight,ly t,hicker than n crow-quill, rnt,ller 
mirlntely ctdpre~sed-pilose like the utipnles. Leares thickly sub-coria. 
ceons, ovrtto-lanceolnte, shortly rwurnin~te, the baso c u ~ ~ e a t o ;  both 

J. 1 1 .  17 
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surfaces olivaceona,eomewhatshining, reticulate, the upper qnite~labrons, 
the  lower pnbeacent on the bold ,midrib and thin but prominent 5 or 6 
paira of curved asoending main-nerves, sometimes also on the trar~sveme 
veins; lenptl~ 3 to 4'5 in.; breadth 1 to 1.5 in.; petioles '1 to '15 in., 
stout, stipnles abont .15 in. long, pubescent, adpressod to the stem, 
triangular-acnminate. Flowers solitary or in pairs, abont -5 in. Imp, 
ebracteate. Calyx nearly as long ae the oorolla with a short tnbe and 
5 long unequal linear-lanceolate pnbeecent lobes. Corolla wl~ite, ealver- 
shaped; the tnbe long and narrow, pubescent on both surfaces, but es- 
pecially inside near the base ; lobes broad, spreading, somewhat irregn- 
lar, with t n f b  of long hair near their apices. Anthers 5, short, sub- 
sessile near the base of the tnbe. Etuit unknown. 

PMRAK : a t  elevations of 3000 to feet, Wray 3932 ; King's 001- 
lector 2156. 
a. LA~IANTHUB C U R T I ~ ~ I ,  King & Qumble, n. sp. A shrub ; youltg 

branches somewhat thicker than a crow-quill, sparsely and decidnonaly 
pubosoent, ultimately glabrous. Leaves thickly membranons, olivaco- 
ous-brown when dry, lanceolate or elliptic-lanoeolate, much acnminate, 
the base slightly cuneate; npper surface quite glabr.ons ; lower minnte- 
ly and softly pubescent on the midrib, bold transverse veins and 4 to 6 
pairs of stout spreading ascending cnrved main-nerves ; length 2.5 to 
3.5 in.; breadth '35 to, 1.25 iu.; petioles '15 to '2 in., very pubescent; 
stipnles triengnlar, adpressed to the stem, hirsute, nnder -1 in. long. 
Oymes not mnch longer than the petioles, axillary, sessile, 6- to 8-flow- 
ered, ebracteate. FEoroere sessile, '15 to '2 in. long. Onlyz cleft to 
nearly tile base iuto 5 sub-equal, linear-lenceolate sub-erect lobes, hir- 
eute externally. Corolla mnch sl~orter than the calyx, ite upper part 
with dense long yellow hair ; lobes 5, short,, blnnt. Anthers 5, seaailel 
oblong, blnnt. Fruit ovoid-globnlni., sparsely pilose, -1  in. long but 
crowucd by the eqaolly long, persistent calyx-lobes; pyreues 5, brond, 
3-angled. 

P E N A N G  : albrtb 284, 9355. 
34. LA~IANTHUS PSEUDO-LUCIDU~, King, n. sp. A bush; youn:. 

brancl~es slender, densely and minutely tawny-tomentose. Leaves thin- 
ly coriaceow, narrowly elliptic-lanceolate, acuminate, the base cuneate, 
both surface# pale olivaceons-brown when dry, the upper glabrous; the 
lower darker, reticulate, pubernlous on the midrib and nervea; main- 
nerves 6 or 7 pairs curved, ascending, distinct on the lower surface ; - 
length 2 to 2 5 in.; breadth 06 to -75 iu.; petiole about '1, ill., pnbesoent, ; 
stipulei narrowly oblong-lanoeolate, tomentose, -4 in. long. Cymes 
twice as long as the petioles, on short tomentose peduncles, 3- to 4- 
flowered. FZowera sessilc. Calyx campanulate, -25 in, long, deeply 
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divided into 5 sliglrtly unequal, linenr-lnnceolate lobes, hiraute on both 
surfaces. UoroUa and fruit not seen. 

PERAK : a t  5000 feet, Wtwy 4109. 
A species near L. lucidas, Blnme (not of Book. 01. in F1. Br. Ind.), but differing 

from that s p i e e  in its thicker, lean acorninate and rather fewer-nerved lerrves, 
and thicker twign which ere moreover t o m e n h e  inetaad of glabrow. The calyx of 
thm ia moreover hirsute instand of glabrow. 

35. LASIANTHUS NERVOSUS, King & Gamble, n, ep. b, small dense 
shrub 2 to 3 feet high; yonng branches and petioles covered with 
dense slrort olivaceons Lomenturn. Leaves corinceons, deep olivaceous- 
brown when dry, shining and minutely reticulate, oblong-lanceolate, 
the apex crcnte or sub-acute and muawnate, the base sub-cuneate ; upper 
surface glabrous, the midrib depressed; lower aligl~tly paler, tlre stout 
midrib n ~ ~ d  6 to 8 p i m  of prominent curved ascending nerves minutely 
adpreased-pubescent; length 1 to 1.5 in.; breadth 4 to '6 in.; petiolea 
'1 to -15 in. long; stipules triangular, mnoh shorter than the petioles, 
pubescant, caduclons. Oymes sessile, while in flower ehorter than the 
petioles, 3-flowered. 1Plotaers sessile, about -15 in. long. Calyx cnpolar, 
very short, with 4 triangular teeth. Uorollcr longer than the cnlyx 
(about .1 in. long), the tnbe oylindric, hairy, white; the lobee 4, short, 
with rnoniliform hairs inside. Anthers nttached to the middle of the 
tnbe. Style sho~stly bifid. Berry bluish, sparsely hairy, globular, -15 
in. in diam., crowned by the calyx-teeth ; pyrenea 4. 

PERAK : ScortecRini 34'1. 
36. LASIANTHUS HARVRYANUS, King & Qamble, n. ap. A shmb;  

young brailclres lather thicker than a crow-quill, minntely msty-tomen- 
tose like the petioles and midribs of the leaves on both surfaces. Leaves 
membranous, elliptio or ovate-elliptic, (oblong-elliptio in VAR.); nar- 
rowed to the rather blunt (acuminate in VAR.) apex, the base rounded ; 
both aul-faceu pale-brown when dry ; the npper scabernlous and with a 
few smtte~.ed adpressed hsira near the edges ; lower surface scabrid- 
pnbernlous between the 4- to 6 (8 to 10 in. VAR.) paire of slender little- 
cnrved acending minntely pubescent main-nerves ; length 4 to 5 in. 
(up to 7.5 in VAL) brendth 1-65 to 2 in.; petioles -15 to '2 in.; stipules 
trimgulsr, acute, one-third or one-half ae long as the petioles. U y m a  
longer than the petiolee, ebracteate, 3- to 5-flowered. Flowers -3 in. 
long, sesnile. C d y z  under .1 in. in length, narrowly campanulate, 
densely pnbescent, the month 4-toothed. Uorolla both outside and 
inside leee p u h c e n t  than the d y x ,  funnel-shaped; the mouth with 4 
ovate and acnte spreading lobes. Anthers 4, narrowly ol)long, shortly 
apiculate, exse14im-l~ attached by short filaments to the densely villoue 
throat; style elongate; stigmas 2 or 3, hairy. Fvuit unknown. 
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PERAK : a t  an elevation of 3400 feet, Wrny 444. 
VAR. longifolia. Leaves elliptic-oblong, shortly acnmiuate, as much 

as 7.5 in. long, with 8 to 10 pairs of nerves. 
MALACCA : Barney. 
37. LABIANTHUB PERRUQINEUB, King & Uamble, n. ap. A bush; 

young branches about half 8s thick aa a goose-quill, rusty-Innate like the 
outside of the stipules, tile petioles and both sides of the leaf-midribs. 
Leaves dark-brown when dry, thinly coriaceoua, oblong-lanceolate, much 
muminate, the base rounded or sub-cuneate ; upper su~lace  reticulate, 
eparaely covered with stiff flexuose hairs with conspicuous black bulbs 
a t  their bases, shining, the nerves thin but distinct; lower surface more 
densely hairy (the hairs with smaller bulbs), especially dense on the 
16 to 18 pairs of bold curved spreading main-nerves; length 5 or 6 
in.; breadth 1.25 to 1.5 in.; petioles -15 to -2 in.; stipnles triangular, 
sub-acute, longer than the petioles, deciduous. O y m  small, not so long 
aa the petioles, few-flowered, ebracteate. Flowers on short hirsute pedi- 
oels. Calyx -26 in, long, tubular-campanulate, densely hirsute like the 
corolla, deeply divided into 5 lanceolate scuminate sub-equal lobes. 
UoroUa like the calyx bnt only half ae long, white. Dbk smooth, glab- 
rous, orbicular. Style short, glabrous. Fruit unknown. 

PRRAK : a t  an elev~tion c ~ f  4500 feet ; Wray 3911. 
38. LAS~ANTHLJ~ TOMENTOSUS, Blume Bijdr. 997. A shrub? Young 

brancl~es varying in tl~ickness, the longer nearly aa thick as a goose- 
quill, densely clothed like the petioles and stipules with dense short 
rusty tomentum Leaves tllickly membranous, oblong-lanceolate, -- 
minate, the base cnneate or rounded ; upper surface blackish-olivnoeo~s 
when dry, sparsely and minutely strigose ; the lower paler, short.ly oli- 
vaceous-pilose except the 7 to 10 pairs of curved ascending nerr- on 
their lower surfaces, and the bold midrib on both, which are tomentose; 
length 2.5 to 3.5 in.; breadth .5 to 1 in.; petiole -1 to -2 in.; stipnl- 
about as long as the petiolea, triangular. Uymea when in flower twice 
as long aa the petioles, when not in flower shorter, condensed, few- 
flowered, ebracteate, sessile. Flowercr -2 in. long, sessile. Oatyr under 
1 in. long, wid'ely campnnnln te, llirsute, the month sub-tmncetc, obscure- 

ly  toothed. Corolla salver-shaped ; the tube wide, glabrous outside and 
inside but with a hand of stout hairs a t  the throat; lobes of the limb 
ovate, sub-acute, flub-erect, spareely hirsnte. Anthcrs 5, ovate-oblong, on 
short filaments, curving inward, and cohering by their margins and 
tip& Style as long a8 the tuhe of the corolla, cylindric, divided into 2 
co~n~ressed arms. Ova7y 5-celled, with a single ovule in each. 

PERAK: Yapp 525. J O ~ O R E  : Bidley 11181, 11182, 4083. 
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Thia resembles No. 17, but haa its leaves hairy on the upper onrim, thioker 
yomg hranohes and 8 much wider oorolla-tube. 

39. LASIANTHUS SCALARIFO~Is, King & Gamble, n. ap. A sbmb 5 
or 6 feet high; young branches thinuer than a goose-quill, minutely 
rusty-pnbernlous, faintly ridged, dark-colonred when dry. Leaves coria- 
ceons, nal~owly elliptic-oblong, the apex very ~hor t ly  aonminste or 
acute, nluah nsrrowed to the brtse; both snrfnces dark olivaceons-brown 
when dry, glabrnns, shining, the veins scalarifo~.m, horizontal, close 
together, very distinct especially on the lower snrface, the midrib thin 
or, the upper snrfnce, stout, convex and often faintly pnbemlons on the 
loser surface ; main-nerves 7 or 8 pairs, little onrved, ascending, broad, 
bold, nnd when yonng, minutely pnbe~ulonn on the lower surface, a1 ways 
faint and glabrous on the npper; length 4 to 5 in. ; breadth 1.25 to 
1.5 in.; petioles .25 to '3 in. ; stipules minute (abont .05 in. long) tri- 
ongniar, with broad bases. Pedzrncle solitary, ebmteate,  glabrous, 
abont -5 in. long, bearing a t  its apex a 3- to 5-flowered cyme. Flowers 
sessile. Oalya .2 in. long, oampannlate, deeply divided into 5 narrowly 
oblong acute lobes very minutely pubernlons. Oorolla not seen. Fruit 
glabrous, obovoid, 5-ridged ; pyrenes 5. 

PERAK : Smtechini  41 1 ; Wray ,  a t  an elevation of 6700 feet,, 352. 
40. L ~ ~ I A N T H U ~  PILIPORMIS, King & Gamble, n. sp. A slender shrnb 

2 to 4 feet high; yonng branches, lather thioker than a mow-quill, 
clothed like the other parts of the plaut with long spreading rather 
slender haira. Leaves membranous, snbaessile, oblong-lonceolab, short- 
ly scuminate ; fhe base rounded, elightly unequal and minutely candate, 
both enrfacee olivaceons-bro wn when dry (sometimes pale), dull, more 
or less hispidnlons-pnbescent espwially on the midrib and main-nervee; 
the upper when old sometimes almost glabrom; main-nerves 7 fo 9 
paire, thin, but pale aud rather conspionone on the lower snrface (when 
dry), inoonspionons on the upper ; leogth 2 to 2.75 in.; breadth -66 fo 

m 1 iu.; petiole under .1 in. or almost abeent; stipnles linear-lanceolate, 
pubescent, -2 or .25 in. long. InjEorescence e slender solitary filifom, 
sparsely pubescent peduncle -75 to 1 in. long, bearing a t  ite apex one 
or nt most two, flowers sobtended by a single or double linear bracteole 
(by two large leaf-like bracts in var. bracteata). Calym with a campa- 
nulate tube -1 in. long, and 4 linear-lanceolate erect lobes longer than 
itself. Coroiln tnl)nlar, exceediug the calyx-lobes, white hairy, deeply 
4lobed O a a y  8.celled. .Frz~rlrit baccate, blue, .25 in. in diam., crowned 
by the long peissistent oalyx-lobes. 

P E E ~ K  : rYcortechini 29 ; King's Collector 851. 
VAR brncteatu. Flowers su1,tended by two ovate acnt,e leaf-like bracts 

from .3 to '5 in. long. 
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PEBAK : Swrlechbi  180,190 ; Ridley 8578. 
41. &ASIANTHUS ORACILIS, King & Gamble, n. np. A slender s l~rnb  

2 to 3 feet high, yonng branches as th* as or thinner than a crow- 
quill, like the petiolea and sometimes the ui~del--surfaces of the midr ib  
densely adpressed-pubescent. Leaves stiffly mernbmnous, ovate or sub- 
rhomboidal, the apex acute R I I ~  minntely apicnlnte; the bsse cuneate, 
~ometimes elightly uneqnnl; both surfaces usually glabrons; the 7 to 9 
paire of main-nerves sp~.eRding, little curved, pale and conspionous 
beneath ; length '6 to '76 in.; breadth 3 5  to '5 in.; petiole under '1 in.; 
stipulea as long ss the petioles, caduceus. Injbrescence a filiform hairy 
peduncle shorter than the leaves, bearing,at ita apex 1 or 2 minute b m -  
teoles and (fide Soortechiui) I to 3 flowera. Fruit depiwsaed-globular, 
glabrous, shining, -15 in. in diam. with 4 vertical ridges ; pyrenes 4. 

PEMK : Swrteehini 39, 617. Ridley (in tea gardens) 2904.: 
42. LASIANTEU~ M A I N ~ A Y ~ ,  Hook. dl. F1. Br. Ind. 111.188. A large - 

shrub or small tree; young branches much tllinner than a goosequill, 
somewhat compressed, covered with deciduous minute rather stiff rusty 
hairs or an11 glabrous. Leaves thickly membmnous, large, sub-coriace- 
ons, pale-brown, often tinged with olivaoeons when dry, narrowly elliptio 
or sub-obovate-elliptic, shortly and abruptly acnminate ; upper anrface 
quite glabrous, shining, the midrib and main-nerves and also the reti- 
culations rather prominent when dry ; lower unrfctoe rather rough from 
the bold pale transverse veins; main-nerves 5 or 6 pairs, sligl~tly curved, 
ascending, thin but prominent; the midrib stout, glabrons or with s 
few minute hairs; length 5'5 to 8.5 in.; breadth 1.75 to 3 in.; petiole 
'2 to -3 in.; stipules, lanmlate, acnminate, the b e  broad, shorter than 
the petioles, pnbesoent, deciduous. Qlorne*uli lobulate, shorter than the 
petioles, seeaile ebrrrct,eate, the flowera crowded on 2 or 3 short thick 
branches. Flowers about '15 in. long, on very short pedicols, pubern- 
low. Oalyz dmnt aa long sa the corolla, campannlate, collatricted 
somewhat belo% the three blunt or acnte triangular teeth. CmoUa 
tubnlar with 3 sub-mute triangular teeth. Anthers 3, b d l y  oblong, 
ernargin~te a t  the apex. Ovary 3-celled, style cylindric. Fruit obli- 
quely elliptio, crowned by the small calyx ; pyrenee 3, rugulose. 

MALACCA : Maingay (K.D.) 871. SINOAPORE : Ridley 10737 ; King 
89 ; Hvrllett 528. JORORP : Ridley 6516, 11 185,11186,11187. SE~,ANQOR : 

Ridley 4895. PERAK : 8cmtechini, 678 ; Xing's Oollector 29& 
This reeembles NO. 13, but is trimerons, its cymes have thiok branchen and a m  

ebracteate, and its yonng sterns and leaves are glabrous or nearly so. 
43. LASIANTUUS LUCIDUS, King & Gamble, n. up. A glabrous faetid 

shrub; yonng brarlches rntller thicker. than a crow-quill, somewhat 
compressed, especially at  the nodes. Leaves thinly coriaceous, oblong- 
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elliptic or Iauceolate, the apex caudate-acnminate, the base much mr-  
lowed, both eurfaces pale-brown when dry, ehining, reticulate; main- 
nerves 7 to 10 pairs, thin, spreading, interarching '15 in. from the edges, 
the sewndery nervea almoet ae prominent; length 3'5 to 6 in ; breadth 
1.15 to 1.8 in.; petiole '15 to -2 in. or -25 in., slel~der; stipnlea miunte 
triangnlar, mnch shorter than the petioles. G y m  sessile, 4- to 8-flow- 
ere& ebrmcteate. Pbwers -25 in. long, on short pedicols, narrow, erect. 
Galyo tubular, with 3 broad teeth mnch shorter than the corolla, glab- 
Tons. Oorolla n m w l y  tubular, with 3 long narrow-ovate lobes, hairy 
inaide except a t  the tip. Anthers 3, erect, narrowly oblong, not quite so 
long ma their  filament^. Ovary 3-oelled ; style long, slender, clavate. 
h i t  sob-trigonous, or sub-didymone, depreseed, -2 to -35 in. in diam., 
shinipg, blue; pyrenee 2 or 3, obliqne snb-pyriform, smmth, each 
divided into 2 celk by a traneveree septum, the anterior cell empty. 
Seed. concave, cnpped, fleehy. 

PBRAK : 8mtechini 269,443 ; King's Uolleclor 788,27Y7,28410,5051; 
Ridley 2928, 5549, 7437,8574; Wray 426, 973,2807,3931. 

52. CHASALIA, Commers. 

C h m + r s  of Pqchotria except that the corolla-tnbe is slender and 
in one species is nsnally curved, end the seeds are orbicular plano- 
concave, the dorsal surface being flat and the anterior doeply wncavo ; 
almost cupped, albumen uniform.-DISTB~. About 10 species, tropical 
Aaiatic and African. 

I n  oar opinion this genun might with advantage be rednoed to Pst(chotrM. 
Flowers d e ,  from '5 to 1 in. long; carolla-tube slender, 

owed ... ... ... ,.. 1. a. cureiflora. 
Flowers pedicelled, '15 in. long; oorolle-tube wide, straight 8. a. rocllrata. 

I .  CHASALIA C U E V I I L O U ,  Thwaites Ennm. PI. Ceyl. 150, 421. A 
ellrub 2 to 4 feet high; everywhere glabrous. Young b~anchee woody, 
terete, glabrous, dark-colonred when dry. Leaves membranous, ellip- 
tic, oblong-elliptic, oblong or oblanceolate, shortly and somewhat abrupt- 
ly  and often bluntly acnminate, n m w e d  a t  the base; (narrowly ellip- 
tio or lineer in VARS.) upper surfaoe olivaceons-brown when dry, the 
lower pnler; main-nerves 5 or 6 pairs, mnch curved, spreading and se- 
cending, thin but distinct on the lower surface like the wide reticnla- 
tions; length 6 to 8 in.; breadth 1 to 2.75 in.; pelioles -3 to .75 in. 
Btiples wriawous, campanulate-cnpnlar, blunt, -15 to '35 in. deep, the 
upper edge trnucate, entire or 2- or 3- cleft. Oymes solitary, terminal, 
from 1 to 2 in. long, and the same in diam., aometimea on naked peduri- 
cles -5 to 1.25 in. or even more in length; brauches divergent, 
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trichotomous, often short, few-flowered. Flowe~s sessile, from -5 to 1 in. 
long. Oalyx only a15 in. long, cnmpar~nlah, the month irregularly and 
sl~ort ly toothed. Corolla about four times aa long as  the calyx, the tube 
long andnarrow; its 4 lobes not a quarter of its lengtl~,l~nceolate,spread- 
ing. dnthers 4, lineal-.oblong, deeply cordate a t  the  b ~ ~ s e ,  t l ~ e  filaments 
varying in length. Style also varying in length. Fruit  piaiform, globose 
sometimes didymous, crowned by t l ~ e  small remains of the calyx, glnb- 
mus, pyrenes thin, eauh with one plano-convex seed. Kurz For. Flora 
Burma, 11. 14 ; Miq. in  Ann. Mns. Lugd. Bat. IV. 202 ; Hook 61. F1. 
Br. Ind. 111. 176 ; Trimen Flora Ceylon 111. 363. 0. lurida, 0. tetrun- 
dra, Miq. F1. Ind. Bat. 281, 282. 0. Bangiana, Miq FI. Ind. Bat. Suppl. 
546. Psychatria lttrida, BI. Bijdr. 959 ; DC. Prod. IV. 521. P. curvifolia 
and P. ophimyloides, Wall. in Roxb. F1. Ind. ed. Carey & Wall. 11. 167, 
168;  Cat,. 8360, 8364; DC. Prod. 1.c. 520. P. ambigna, W. & A. Prod. 
433; Wt .  Ic. t, 127. P tet~arrdra, BC. Bijdr. 961 ; DC. 1.c. 521. &aar- 
dekrotritr ZuriJa, KOI  th. in Ned. Kmidk.  Arch. TI. 252. 1zoj.a attenutlfa, 
Wall. Cat. 6164. Psychotrin, Wall. Cat. 836 1, 8362, 8363, 8369,8375 ; 
(in par t )  8386, 8.iYO Bttbiuceae, Wall. Cat. 8461. 

I n  all the provit~ces, common. 
The oorolla vnriea in length nnd is moreover dimorphons as regards the re- 

speotive length of tlie stamens and pistils. As regards leaves the plant varier 
greatly. It seems necensary, however, to separate one Dlnlnyan variety. 

V A L  l i n e a h  King & Grrmble ; leaves linear-oblong from 3-25 to 8.5 
in. long, aud from .35 to .G5 in. in breadth. 

MALAC(;A : Ridley 1859 : Qoodenough 1606. 
2. CEASALIA ROSTRA'L.~,  Miq. in Ann. IfuF3. Lugd. Bat. lV. 203 excl. syn. 

Peychotria tetrtrndra. A slender glabrous shrub ; y o u ~ ~ g  brauches thicker 
than a crow-quill, co~npressed, pule. Leaves mombranons, greenish when 
dry, elliptic or elliptic-oblong, the apex acnminate, the basensnc~lly muoll 
narrowed but sometimca rounded and oblique; both ~urfaces  more o r  
less distinctly fine-reticulate; niain-nervea 5 or 6 pairs, cnrved, spread- 
ing, conspicuons beneath when d r y ;  lellgth 3 to 6 in.; breadth 1.5 t o  
2 in.; petiole ~ 2 5  to '4 in.; stipnles less than '1 in. long, connnte i n k  a 
short tube, the mouth wilh a few b~ist les.  Cynzes solitary, terminal, 
slender, from .75 to 2 in. long (including the pednncle) ; bl.cicteoles 
few, broad, coriaceous ; L~.nuches divergent trichotomous, few-flowered. 
Flowera '15 in. long, on short pedicels. Calyx campnnnlate; the  mouth 
obliqne, irrcgulttrly 4- or 5-toothed. Corolla-tube wide, only s l i g l ~ t l ~  
longer thnu the c ~ ~ l p x ;  the  limb about as  long as the tube w i ~ h  4 brtpad 
blurit sprcadiug lobes. Anthers 3 or 4, ovate, ns l o n ~  aq the filaments, 
included in the corolla-tube. Fr'rttit ovoid, ~mooth ,  .25 in. long. Hwk. 
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fil. Fl. Br. Ind. 111. 177; Miq. F1. Ind. Bat. 11. 281. Puychot~ia rost~ata 
Blume Bijdr. 961. PoZyozw latifolia (fide MiqueE) B1. Bijdr., 948; DC. 
Prod. IV. 521,494. 

MAUCCA : Qri$th (ZD.)  3045 ; Maingay (K .D. )  937. JOHORE : 

Ridley 4092. SINGAPOPE : Bidley 4890. SELABGOE : Ridley 7376. DIN- 
DINGS, Bidley 7992. PERAK : Scmtechini 1482. King'r Oollectw 2190. 

W e  follow preriour writers in putting thin plant in  the same penus ee Chanolio 
urvijlora, from' which it differs in having a wrolla with a short wide perfectly 
straight tube. 
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'Vol. LXXIII .  Part 11.-NATURAL SCIENCE.  ' 

No. 4.-1904. 

On a new 8ciqnu f7om Behehistan and &aim of ita a1liea.-By J. R. 
Dsmuroa~, I.C.S., B.A., F.L.S., e t a  

LBead Jnl y 8th, 1904.1 

A small consignment of Cypersoece and other aquatic plank lately 
received in the -1 Herbarium a t  Sibpur from the Seietan Arbitm- 
tion Mission, and made over to the writer for examination, included a 
8cirpus which does not appear to have been described hitherto. The 
hypogynoaa bristles are plumose, and the stigma bifid, so that i t  would 
fell, aa the species are arranged in F1. Br. Ind. V. 653-43,  under 
Bcispwprqer near Scivus litoralis, but study of the material in the 
Calcutta Herbarium llss suggested that a sliort review of 8. Zitoralin 
and ita nearer allies may be useful. 

In  the 3'1. Br. Ind. (V. 659) Schmder'e litoralis ia given priority 
over Vahl's '& aububatus," the two being taken as equivalent ; but it will 
be convenient in this paper to commence with "aubulatus," which V ~ h l  

I .  XI. 19. 
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(h. 11. 268,1805) gives aa an inhabitant of the Nicobara (collector 
not stated) and describes i t  as follows :- 

Aphylke spids obhgis ,  sqtramie carina ptrbesoentibus stylo tkfido, 
inuotzm' foliohm longius rigidzrm lme,  equamie mrg ina t i e  
retae up& pkrmoear, 

He distinguishes his plant from 8. lacustk by the setee being pln- 
moee, not retronrely eohinate. 

Who aolleated Vahl's plant and where specimens are to be seen, I 
have so far failed to discover. 

In 1806 Sohrader's Flora Germanica appeared, in which he dietin- 
guiehed 8ci~pu8 litmatie as an nudescribed species resembling 8. triqzre- 
ts* of Willd., between whioh and 8. maritimus he inserted it. 

His 6gnre shews a S c i r p  of the triquster stamp with two styles 
and what may have been two plnmose setae, also a membranons lignlate 
body which looks like a filament wanting ite anther or a 3rd (glab- 
rous) segment of the perigoninm ; the nut is shown aa obovate ~d 
muminate, without m y  trace of a style base; the stigma k bifid: 
glnmes faintly carinate, hardly mute, entire, and not oiliate ; spikelets 
leee than + an inch in length. 

His description is not strictly in aoaord with his figure, more parti- 
onlarly as regard6 the glnmea ; these he saye are very blunt and tipped 
with a long mncro, which is more or less reflexed. 

Bentham (Fl. Anetr. VII  834) remarks that the eesential oharaobr 
derived from the bristles oE 5. littoralis wee overlooked both by E n -  
naens and Sohrader, but i t  mnst be n&ed that the plant wee not taken up 
by Linmus. Schrader records tint he had not seen ripe hnit, but his 
figure shews the plnmose bristles 8s to which the text is silent. 

His plant was found by Wulfenins in 'marshes near 'Dnino and 
Monfaloone on the Adriatio (Ctnlf of Trieste) ; I have not seen speci- 
mene. 

In 1812 Sdrpusfimbr~etzur was published by Delile aa an Egyptian 
speoies. The figure and description suggest that his plant differs 
from that of the northern shores of the Mediterranean if at  all, aa 
follows :- 

( a )  main involncral bract hardly exoeeding the in0orescence ; 
(b) infloreecenoe more compaot, pednncles stiffer ; 
(a )  mhene oboordate, ronnded at  the apex, hardly soaminate, 

s ty l e -be  manifeet ; 
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(d) Bheaths prodncing laminae whioh attain 3 inches in length by 
+ of an inch in breadth at  the bme and are h i d ,  narrowly 
triengnlar-acnminate in outline, aonte at  the tip, and tlpread- 
ing. 

Note.--The rootlete are scanty and feeble (in the figure). 

In 1820 Carey's Edition of Roxbnrgh's Flora Indica appeared in 
which 8cirpus pectinatus is described, as a native chiefly of " mamhy 
places +ere tbe soil k sandy. " There is a picture of this among the 
unpublished drawings in Herb. H.B.C. which M e r s  from 8. jimbris8tuu 
Delile in the sheaths bearing no laminae, in the shape of the glnmes 
which are aonte, not at  all emarginate, and by the lax and drooping 
panicle. 

There are specimens in the Calcutta Herbarinm gathered in salt 
marshes near Sealdah in November 1860 and December 1866, by Km, 
which appear to be the plant of Eloxburgh end have been so named by 
the finder. 

Wall. 3506 which is from Herb. Heyne, and was therefore prob- 
ably colleoted on the coaet of the Peninsula, agrees fairly well with 8. 
pectinatus also. 

There are also two Ceylon examples (C. P. 831) which have been 
named 8. pectinatus Roxb. in Thwaitee' handwriting. 

In  Wight's " Contributiom," (18%) the Indian Oy2lerac.ea were 
reviewed,--chiefly on material in the Herbaria of Wight himself, of 
Wallich, Royle, and Lindley,-by Prof. Nees von Esenbeck, who divided 
off sundry types from Scirpus and created, among other new genera, 
Mhlachochte, whioh in his Tribe I11 ( 8 c i ~ p ~ )  is referred to a sub- 
tribe B. with the glnmes (sqnamm) arranged spirally (plnrifarb), 
and to thet particular gronp of the same which hm e perigoninm (of 
bristles). 

I n  ita group Malaaochte is distinguished by the " setse " whioh 
oonstitute the perigoninm being linear, membmnaceons, and ciliate. 

He enumerates a single Indian species only, wiz., Mahcocbte pecti- 
nata, of whioh the synonymy is given as follows :- 

Scirpus pectinatue, Roxb. F1. Ind. I. p. 218 (Ed. 
Well.) I. 210. 

8. campestroides, Roxb. in Co. Merc. I. Or. Mns. tab. 
7414 (fide Arnott) 

8. plumoeus, R. Br. P F1. NOV. Holl. 
As localitiee are mentioned eandy marshes of the E. I. Pminuulu 

(Roxbnrgh, Wight), Nepal (Royle). 
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I have not traoed S. oampertr& of Roxbargh's unpublished 
dmwing, but i t  seema likely that the Nepal habitat is an error, and 
that 51. pectinatus wee colleoted on the aoa& or in tidal rivere exoln- 
sively. 

Wight'e plant wee doubtlem that whioh is represented from Cey- 
lon in Herb. H.B.C., named 8. pectinatus Iloxb. and 8. eubulatue, Vahl 
by Mr. C. B. Clarke subsequently. 

Boyle'a speoimena may have been from the Dehra Dnn or Knmaon, 
and to whatever plant they belonged were presumably dbtind (ee a 
sub-speoiea at  least) from the eetuarial Scirpus pectinatus. 

In the Flora Germanioa (VIII p. 4t!2 Ic. COCIX) Reichenbaoh haa 
deeoribed and figured Schrader'e Ietrian speciee, giving as additional 
loaalitiee the Venetian Islands, and the synonymy aa 

39. mucronatus, Scopoli 
351. firnbrhetw, DeIile 
m Bmbristy2w n r u c r d u m  (sio) , Vahl 
- M ~ h m t e  2ittoratir N. von 1. 
= 61. baharhue, Willd. ined. 

From the last synonym i t  appeara that a similar or identical 
speoiee had been collected in the Baleario Islanda alao. Reichenbaoh's 
figure repreeenta a plant agreeing fairly aa regarda the eheathe and 
inflorescenca with 8. pctinutue of Roxburgh, but differing from that 
widely se regards the shape of the glnmes. 

From Delile's plate of 8. $mb&stus the F1. Germ. Icon differe aa 
regards the length of the stigma and in shewing the glumee ee ailiate 
on the margins. It adda a detail which may have escaped previoue 
obeervers aa regards the anthem, whioh sre shown as adnate to a s t rap  
shaped filament, broadened upwards, and produced above the cells into 
a short semioirodar crest or expansion, which is bri~t ly or minutely 
plumose on the m e n .  

The aohene ia depicted as planeconvex; shortly etalked, and oboor- 
dkte, with a manifest style base. The culm for the most part of ita 
length ia triquetroaa, or to speak quite correctly plano-convex, the seo- 
tion of the oonvexity giving a ourve which is nearly a parabola. 

Nyman's Conspectna gives the range of Schrader'e 8.litordis ee the 
whole N. shore of the Mediterranean and itaEuropean islande from 
Orete weaharde, and it may be taken thet the plant of Delile ia a 
enb-speoies of 8. Eitoralie or a very cloaely allied form. 
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In 1855 Steudel(SynopsL PI. Cyper.) described the following apecies 
of S o i p  belonging to the same group a8 8. litoralis Schrad, via.- 

41 plumoew, B. Br. ... N. Hollend I temte, glnme-msrgins 

No. 

Xyenii ,  Neea ... N. Eolland e n d Btyle triad, aohenee lead-ooloared, I Bendwioh Islande panotate gibbow. 

Bpeoir I Habitat, 

43 1 Brayii, H o p p  ... I Baltio ... Style triad, glnmes ciliate ebove. I 

40 Philippi, Tineo ... Sioily I ... 

44 

Pterolepis, Knn th 

45 

C nbe ... 
Peru ' ... 
Cepe Q. Hope ... 

uubulotus, Vahl ... India I ... 

Style bifid, glnmes not muoro- 
nete . 

Btyle deeply bifid, eohenea rmt-  
oolonred, oompressed, smooth.! 

litordie, Sohred ... 

Unlm triengnlar, etyle bitld, 
glnmee not eriatate. 

Calm terete, style bitld, glomee 
etrongly ciliatad. 

Yediterrenean, eto. 

It appeara that Schrader in a memoir that is scarcely accessible had 
referred his 8. litwalis to a new genus Pterolepis as P. scirpoides, inclu- 
ding .in i t  the Cape plant which is No. 51 of Steudel, but Nees demo- 
lished Ptwolepis, a t  the same time erecting Mulacocha3te for the recep- 
tion of the Roxburghian species havir~g n bifid style and plumose aete 
and certain extrsIndian forms, ib which the Anstralian plant of Brown 
wss doubthlly included. 

Steudel gives 8. potinatus of Roxburgh as 8. subtblatucr of Vahl, 
end reducea Jimlwisetus of Delile to 8. litoralis of Schrader, but under 
them he eeys nothing of the Neesian '' Malacochaete. " 

8. .Philippi is a doubtful plant reduced by some authorities to 
8. Zitoralis though the style is described as trifid. It is only found in 
Sicily and may be a good species, but the writer has no meena of plac- 
ing it a t  present. 8. Brayii of Hoppe is referred to 8. lacuetris, and is 
therefore not a Ydacochmte; so that if for the purposes lof this note we 

Style W d ,  glnmee blood-red to 
met-colonred, eohenes pleno- 
wnvex, pnnotnlate. 
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put the American species on one eide we have left the following, 
Ui% :- 

8. plumsue,--R. Brown 
8. Meyenii,-Nees. 
8. subw&tue,-Vahl ' 

8. lito~alis,-Schrad. 

8. Meyenii differs from the other plnmosse by the trifid style, and 
the same applies to the true 8. subulatus of Vahl, so that of " Malaco- 
obmte" with a bifid stigma there remain but two out of the above, 
t i 5  :- 

8. plumosus,-R. Br. ; and 
8. Zitoral&s,-SOW. 

To these we must add, however, 8. pectitaatus Roxb., because Neee 
(in Linnma, IX. 2921) hm kept Roxbnrgh's species distinct from 
Schrader's litoralis. 

[Note.-ln the Prod. F1. Nov. Hollandim 8,  plumosus is oontreated 
with the " Caribean " 8. ualidus of Vahl's Enumeratio, but 8. subwlutus 
& not mentioned.] 

Miquel's Flora of the Dintch Indies (1855) oontaine only one 8cir- 
of the " Malucochte " type, which is give11 se 8 c i y  eubulatus 

Vahl, Roxburgh's S c i p  pectinatus being cited as a synonym, also 
Need Yalacochmte. 

Nothing is said about 8. litoralis or plumow, although Stendel is 
referred to. " Further India " is given as the Batavo-Indian habitat 
(apparently) along with the Nicobars (as the external distribution 
preeumably). 

Miquel's description follows Steudel exactly although not uertatim ; 
but Steudel's does not fit with Vahl's whose 8. subuhtus had a trifid 
etyle, while Stendel's description brings his species near 8. Zitoralis by 
the style being bi@. Steodel does hot give the so1ihx-y habitat from 
which Vahl's plant had been gathered when the " Ettumeratw " waa 
published, and ss he cites Roxbnrgh, and his description tallies with 
Roxburgh's sufficiently, the probability is that he had 8. pectinotus in 
his eye exclusively. 

There are no specimens of Vahl's 8. subuhtucr in Hb. H. B. 0. nor 
in fact of any Scirpw of the " Xalacoch&e " group from the Nicobars 
or regions adjoining : and i t  seems likely that none of the subsequent 
authors who have quoted or described what they nnderatood to be his 
plaut had a specimen from the Nicobars before them. 
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Boeckeler in the XXXVIth issue of Linnma (1869-70) deedbed 
the 0- of the Royal Hb. Berlin, and has given a key to the 
species of 8cirpzls taken up hy him. This has a p u p  under the firat 
main mction (A. sqnamm spice reotse) which is distinguished by the 
segments of the perigoninm being fimbriate-ciliate : this gronp includes 
three apeoies, t& :- 

8. uubu&ztite,-Vahl 
8. b&ptsr,-Linn. 
5. rip&,-Presl. 

It may be noted that theee are referred to a sub-section having 
glnmee entire (sqnamse i n t e p )  whioh is inapplioable to several of 
the forms whioh he has assigned to 8. tl.iq?rster. 

Moreover he has reduced S. fimbrieetus Del. (or as he givee it, fol- 
lowing a misprint in the Index to Stendel, tL$mbriatwr ")  and 8. litorak 
of B c W e r  to 8 .  triqueter of Linnmue, which is certainly erroneous. 

His 5. ripa&ua of Preel. is made up of several speoies of Standel's 
plus some others snbeeqnently edited, all American, of whioh most 
appear to be referable to the sub-genns ''Malacocbte"; but for the 
pUl'pO8e of t hh  note the American forms may be negleoted. 

Under '' 5. wbttlatus " he cites :- 
(i) 8. subulatua Vahl (but had apparently not seen authentio 

epeoimens), 
(ii) Malamiraste pctinata Neee, in whose Hb. he seems to have 

seen a specimen (from Wight probably) ; 
(iii) Wallich Hb.-No. 3506 B ; 
(iv) S. a~abicua Nees et Ehrenb in Hb. Berol ; 
(v) Thwaitee No. 831 from Ceylon ; and 
(vi) Boivin No. 3051 from Mayotte, whioh is no doubt the island 

of Mayotta, one of the Ooeanio gronp of the O m o  Isles, 
half-way between the Mozambique O w t  and Madagascar. 

Bs observed above, Thwaitee No. 831 is i n  Eb. H.B.C. and 
marked as 8. peotinotue Roxb. 

S. Pterolepin Knnth ( = Pterolrvpis ~ i p ' d e s  of Sohrader's Bnaleota 
Fl. Cnp.) he makes var. B of 8. rubuZatua without discussing the 
strongly marked diagnosis which is given for the Cape plant by its 
author. The Mascarene plant is not improbably the same aa Bohrader's 
Phdeph or closely d i e d  to i t  ; but for want of specimem the writer is 
unable to suggest a place for either form. 

In the Flora AuetraL (1.0.) it is pointed out that Boeokeler was 
wrong in identifying 5. litoralis with 5. tm'quster of Linnsens and 
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of Schrader. From the remark that the areas of 8. h a l w  (Mediter- 
ranean region) and 8. plumow K. Br. (Australian continent) are 
distant, i t  appeam that Bentham either hed not seen Vahl's nrbulatur 
and Roxbnrgh's pectinatus or was not prepared to' unite them gamma- 
rily with litoralw. 

In the li'&ra Orientalw 8. Zitoralh ie the only M a l d m t a  dealt 
with. 

It ie noted aa- 
= 8. f i f i e tuu ,  Del. 
=8. ttiqustsr, Gren. & Godr. and of Boeok. (1.0.) [not 

of Lim] 
= 8. pectinatus, Roxb. 
= ~ ~ l u m r h m t e  -litmalir, 

and pectinatus 

The distribution given is 8. Fnmoe, Ifaly, Greece, Ooraioa, Crete 
Cyprus, Anatolia, Syria,-Alexandria, the Faynm and the Qreat Oaeis 
in Egypt,-N. Africa, Caspian region, and Afghanistan (Gritfith.) 

A variety (oligostaohys) is added as found in what is probably a 
marsh (from the name) in Esstern Peraia (Coll. Bnnge). 

Trimen (Fl. of Ceylon V. 77) gives S. pectinatus Roxb. as a syno- 
nym of 8. litoralis, and notes that it inhabit6 tidal watem in Ceylon, 
~ u r r i n g  rarely. 

In the Fl. Br. Ind. VII. 659 8. litoralis is noted as the' only Indian 
spet$es with the bristles plnmose, and the synonymy is- 

=#. nrbulatrae, Vahl, also Miqnel 
= 8. jifimb&etus, Del. 
= 5. pectinatus, Roxb. 
= 8. tripueter, Gren. and Qodr. and of Boeok; (1.0.) 

not of Linn. 
= hfalomcbte litmalis, } 
= M. pectinatus 

It is also observed that i t  is part of Wall. No. 3506 C. 
The weakness of the rhizome is noted, and the anthers are des- 

&bed as red-crested (Cf. Reichenbach's fignre of 8. litwalie.) 

In the (3enera Plantarnm Malaoochte h a  not been acoepted ss a 
eepwte genus or oven as a sub-division of Scirpud. It would be 
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oonvenient in some ways to retain it as a sub-genus, but in Scirpus Kysoor 
of Roxborgh (placed as a variety under 8. grossus Linn. in PI. Br. 
Ind.) the " s e l s "  nre minutely plumose, and this species would logi- 
cally be includod in afllalawchsete, while its natural affinities seem to be 
with S. grossus of Vahl, and with Mr. C. B. Clarke's series. "8ylva- 
tics." 

The importance of the charactem derived from the "setre" can- 
not be correctly estimated until more is known of the morphology of 

' the flower in Sa'rpe and its allies, and of the pmt  played by the hypo- 
gynoos bristles in the life of the individual. Where the& are " pln- 
mose, " all the floral whorls appear to be nnsyrnlhetrical, the actually 
anterior segments of the perigonium being more in nnmber than the 
posterior and declinnte. Tlle flower of such a Scirpus wonld in fact be 
somewhat on the plan of a minatnre 0ladiolus. I n  S c i p s  pectinatue 
and 8. litoralis the anterior " s e h "  seem to be pretty constantly four 
in nnmber, of which one pair is opposite the axis, the others being 
pushed to the riglit and left of i t  by the ripening achene, which, as 
noted by Roxbnrgh, .they embrace laterally. The plano-convexity of 
the caryopsis itself may be due to the same tendency. I n  the ripe 
floret of certain Malacochcetes, there are two flattened scarions white 
l i g n l ~  corresponding to the anterior sets,  and arising in some species 
apparently with them from a ring that surrounds the base of the cary- 
opsis. Whether these have carried authera,-or a t  all events pro- 
duced pollen,-may be doubted, but they are, in all likelihood, modified 
filaments, and the wllole of tlle '' s e h  " therefore in " Malacocbte " (also 
in S. Kysour and S. eriophoricm presumably) would thus be regarded 
as belonging to the staminary whorl, while the plomose setm of the 
litmalis group, of which the hairs are certainly gland-tipped, and have 
been observed to be moniliform, would be comparable with the staminodea 
of Paliuota (see fig. 31 in Engler and Prantl. 11.4, p. 62). Roxborgh says 
of S. Kysoor that i t  llns the se t s  always five in nnmber, and examina- 
tion of fresh specimens wonld no doubt confirm his observation. Tn 
the 8. litoralis group the writer findi'fhe plumose segments of ths  peri- 
goninm to be always four in dried specimens, but living material is want- 
ed to clear up the variability in the development of setm in this 
genns. 

A key is appended to those forms of Scirphs found in Europe, Asia 
and Australia, which, on the above view, have three or more of the 
perigonial setse " (in the fertile florets) developed aa penicillak 
staminodes. 
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+ Nut plano-convex 
* Style bifid 
0 Cnlms rooting separately 

A Sheaths without Iamins. 

1. Main involncral bract longer than 
the effuse panicle ... ... pectinatus, Roxb. 

Hab. Sea coasts and estuaries 
of Ceylon and India, Snn- 
driban (Knrz !) Coromandel . 
(Heyne!) Ceylon (Thwaites ) 

Dist :-(Not known.) 

2. Main iuvolncral bract shorter 
than the rather compact panicle..,plumosus, R.Br. 

Hab. Coasts of Australia (!) 
Dist :-(uncertain) 

A A 3. Sheaths with distinct (sometimes 
submerged) laminm ... litoralis, Scit rnder 

Hnb. Rivers and lagoons (in 
brackish water only ?) 
Affgl~nnistan ( Griffith ex Boiss.) 
Waziristan (Stewart !) l'nnjab 
(Stewart and others !) Kathiawar 
(Mehta in Herb. R. E. P. !) 
Ahmedabnd (Bnrkill! ) Rajputan~ 
( King !) Central India (Vicary ! 
Dnthie !) 

Dist :-Persia, Central Asia, Egypt, 
Mediterranean to 8. Portugal. 

0 0 4. Cnlms and barren ehoots (phyl- 
lodes) several from a common 
rhizome ... ... sp. adhrtc non descripla 

Hab. Lakes and marshes 
Kashmir (C. B. Clnrke l )  
Balnohistan (Dnke !) (001. 
C. A. MacMahon !) 

Dist :- (Pnnjab Salt Range ?) 

* * Stylo 3-fid 
5. ............... ......... o.I..o ...... , ,.... subulatus, VahZ * 

Hab. Nioobar Isl. 
Dist :-(unknown). 
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manifestly survivee over one or more winters, while the  other epeoiee, 
t o  judge fromttheir we& attachments, may be annual. 

'Tern. Tuzg.-Sent by Col. 0. A. &lacMalion from the Helmnnd 
lagoons where i t  is gregarious and abundant, with Arundo D o n a z  Linn., 
8 c i q m s  maritimwr Linn., and other fen planta gf tho temperate and 
sub-tropical zones of the northern hemispllere. 

Named after the writer's frieud, Mr. T. J. R. Ward of the Pnnjab 
Irrigation Uepartment, who liae supplied full and i~lterestiug notee on 
thia d e p t i o n  of aquatic species from the Helmnnd. 

The Himalayan summer storm of September 24th, 1903, and the weather 
immediately subsequent to that date in Nortl tm India.'-By C. 
LITTLE, Y.A. (With Plate vi.) 

[Bead March Znd, 1904.1 

Although in this-paper some reference is made to the past two 
rainy seasons, the discussion in the main deals with occurrences towards 
the close of the monsoon season of 1903. My reason for making this 
arrangement is the belief that tliese later events bring into stronger 
relief the importance of considering to what t l~ese eventa are due. I t  
will, I am sure, be obviouu to all that until sucli occurrences can be 
fully accounted for afterwards, there is no prospect of their being fore- 
seen with oven a semblance of accurncy. . 

In  the Engl ishman of September 15th, 1903, there appeared the 
usual weekly report of Meteorological observations a t  St. Xavier's Col- 
lege. To that roport anote wns added giving expression to the idea that 
the monsoon season had practically come to an end in  Northern India. 
The note closed with the following sentence : '' This year, 1903, there 
seems therefore to be greater fear for a speedy termination of the rainy 
period." 

1 In  the Monthly Weather Review for September 1903, published in February 
1904, the following is the summary of the woether in the former month :- 

" Daring Beptember 1903, tlle weather rvns more disturbed than usual over t he  
Bay area and surrounding regiciis, dccaaiorled by a aeries of small s t o ~ m s  whioh wae 
developed over the Bay, and therice progressed tlimngb the oentral psrte of the 
country into Upper India. Over Western India, on the contrary, the weather was 
fairly quiet. The soutll-west monsooli wns, on the whole, weaker thnn usual over 
the Arabian 8ea, aqd the rains ceased a t  about the normal dnte over North-weat 
I n d b "  1 
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I n  the picker of September 28th, the following remark appeared : 
" The sky is becoming clear a n  over Upper India, and fine weather 
is  now promised by the Meteorological Department." 

Ten days later the Pioneer wrote as follows: " On the 26th or 27th 
September the Meteorologicnl Bnrean seems to have arrived a t  the con- 
clusion that tine weather conditions were beconling established over 
Upper India just on the eve of one of the most heavy and prolonged 
bursts of rainfall that can ever have been recorded so late in the year. 
Even now the daily telegrams seem to show no appreciation of the 
extraordinary character of the season in  which October seems to have 
changed plsces with July. Down to the end of the former month there 
was every reason to apprehend in these Provinces that the antumfi 
crops would be a failure from the want of rain. The danger now is 
that they may be ruined by too much of it. Already serious damage 
must have been done in places, and the telegrams to-day give a lively 
picture of the state of things in the Deccan and especially a t  the capi- 
tal. Railway commnnication has been soverod between Madrns and 
Secnnderabad. There are even fears that the great Hussain Saugor 
Tank may burst ita bounds, and already thousands of people belonging 
to the villages along its banks are said to have been rendered homeless." 

My object in quoting the above remarks from the daily press I will 
give presently. But before going on to the subject of the paper I may 
perhaps be permitted to point out, that i t  is not apparent, whether the 
criticism of the writer in the Pionew is directed against the system on 
which weather forecasting is 'done in this part of the world, 01. whether 
i b  ie against the subordinates, I might nlniost say tho rank and file of 
the Weather Bureau who, in no way responsible for the system, still 
have a responsibility aa regards the application of that system to daily 
occurrences. I have not been able to verify the accuracy of the state- 
ment i l l  the Pioneer that the Weather Bnrean Lad come to the conclu- 
sion that h e  weather conditions were becomii~g established, but there 

not much doubt that such was the case, because on Lhe present system 
of weather forecasting there was no other alternative. Tlie chief feature 
of the p r e s e ~ ~ t  system, a t  times other than when weather is co~~trolled by 
a well-marked cyclonic storm, is in the estimate of the strength of what 
is called the Arabian Sea monsoon current and the Bay of Beugal 
monsoon current. If these currents are both weak, then diminished 
rainfall is considered inevitnl~le in Northelm Illdia; nnd when tliis weak- 
elling of the monsool~ curletit on both sides of tile pe~iinsula is accom- 
panied by the commencemet~t of the change of season ill Upper India, 
h u t  the usual t ipe,  the chanoes of more rainfall in that region are 

dirniniehed. Now, in September of t l ~ e  past year, there was 
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practically no monsoon either in the Arabian Sea or in the Bay of 
Bengal, if i t  be understood that a smooth sea and comparatively light 
winds indicate the abeence of monsoon ; and, as the Pioneer states, the 
skies had become cloudless in Upper India. We have' also the evi- 
dence of the meteorologists of St. Xavier's College, Calcutta, that in 
their opinion the rains would terminate early-an opinion given quite 
independently of the Weather Bureau. Assuming that the chances 
were 10 to-1 against a distnrbance developing in the Bay of Bengal or 
the Arabian Sea during the latter half of September or first week of 
October, and 10 to 1 against that storm moving north-westward, if i t  
happened to form, the chances were 100 to 1 againet rainfall in the 
United Provinces or the Punjanb. The above chances are not a t  all 
unlikely if we remember that the monsoon had become exceedingly 
weak in the Indian sea area, and that the sky had become cloudless in 
Upper India : or, in other words, that  atmospheric conditione in the 
north of India and the B B ~  of Bengnl were such aa in ordi~iary years 
are experienced in the early part of October. Experience has shown 
that nnder such circumstanoes no cyclonic storm hee ever advanced 
from the Bay of Bengal or the Arabian Sea in the direction of North- 
west India. 

The conclusion therefore is that the subordinates of the Weatlier 
Bureau I~ad  two alternatives. They had either to stand by the system 
aud come to the conclusion that rainfall had ceased for the year in 
North-West India, 01. they had to put aside the system and strike out a 
new course for themselves. That the former Course was adopted is in 
my opinion iiot only natui-a1 ; the adoption of ally other was impossible. 

One of my reasons for making the above newspaper quotations is 
to empliesise, as strongly as i t  is possible to do, the fsct that weather in 
Northern India'just after the middle of September waa of a kind to 
suggest an early termination of the rains in Northern India, and that 
before the end of the first week of October rainy weather of an intense 
character had become established over a great part of Nortbern 111dia. 

A cbange so noticeable, as that most undoubtedly was, must have 
been due to well-marked local causes, which ouglit to become apparent 
ou subsequent enquil-y. Now whether these causes can Iw brought to 
the surface from the meteo~.ological records or not, there can be no 
questioii that the events of the early days of October were not foreseen, 
and in my opinion could n3t, under the present system, have been fore- 
seen, for reasons which I have been trying to make clear in previous 
papers read before this Society. Until the atmospheric proceases are 
better understood tlian they are a t  present, i t  is a mere truiam to state 
that even approximately accurate foreoaeting is impo'seible. 



The criticism of the Pionem if just, makes i t  obligatory on some 
one to revise present-day methoda of meteorologists in India, and 
cannot be entirely overlooked by even the most humble worker or 
writer. I have given my opinion that any fault, there may have been, 
cannot be laid a t  the door of the subordinetes who were carrying on 
the daily routine of weather reporting and forecasting. It must, there- 
fore, have been the system that failed, and aa that system is intimately 
connected with the subject of this and other papers which have been 
read by me before this Society, I will panse for a brief reference to 
that system. I may be permitted to point out that rrtmospheric prob- 
lems, whether simple of their kind or complex, are of sucli unusual 
difficulty, that their treatment must of necessity, in any department 
such as a Weather Bureau, be the special responsibility of the head of 
the department; and that the success or failure of a system, whether 
in its bearing on past eventd, or as the basis of wentlier forecasting, is  a 
 matte^., from the point of view of science, of strictly personal 'reckoli- 
ing. On that ground I may be excused somewl~at repented reference in 
the few general remarks thnt follow to Mr. Blanford and Sir J. Eliot, 
who have controlled meteo~.ological work in India during the past 
thirty to forty years. 

It requires only a cursory examination of the meteorological his- 
tory of the early years of the department to realize, even in the light 
of the a~cnrnnlat~ed experience of the intervening years, liom sound wns 
tlie inetinct displayed, and prwtical the view that was taken of the 
possibilities of meteorological work in India by its founder, Mr. H. F. 
Blal~ford of imrnortnl memory. Nothing affords a more striking illustra- 
tion of his power of sepnrating what may be called casunl occurrences, 
or from those indicating important or controlling causes, than his 
method of estimating the strength of the coming monsoon, and 
theory has received more encouraging confirmation t l ~ s n  his is receiving 
a t  the  present time, twenty years after i t  was formulated. That theory 
has been given in publislied reporta and in the Proceedings of t l ~ e  
R q a l  Society, and its distinctive fenture is the connection between 
the condition of the upper atmospheric strata as indicated by snorvfall 
in  the Himalayas, and the character of the coming monsoon. The 
following extracts are taken from his report on the Meteorology of 
India in 1882 :- 

" I n  Europe and America, the attention of the leading Meteorolo- 
gical Physicists would seem to have been concentrated of late 
years mainly on the physics of the wrtical movements of the 
atmosphere of oyclones and anticyclones, the importance of 
which ie keenly felt, owing to the prominence given to storm 
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warninge and forecasts, of impending weather among the objects 
of the national sjstems of weather report." 

"In  India storm warnings also have animpo~~tance, but i t  is chiefly 
local and restricted to certain seasons of the year: and other 
and more comprehe~lsive piwblems force themselves on our atten- 
tion and await their solution a t  our hands. Foremost among 
tllese nre all questions bearing on the vicissitndee of the rain- 
fall." 

After pointing out that seasons d drought are due to the persis- 
tence of certain winds, the report continues :- 

'' T l ~ e  experience' of recent years indicates that a season in which 
the pressure of the higher atmospheric strata is excessive is one 
in which the land winds are unduly prevalent ; and by a process 
of exhaustive reasoning, supported by occasionnl observation, I 
l ~ ~ v e  been led to infer that, except a t  certain times in-the cold 
season, the 11igher strata of t l ~ e  atmosphere lying over the moun- 
tain zone aronnd North-Western nnd Western India, are the 
principal and immediate source of these winds." 

" I t  would be out of place to enter here on an exposition of 
the reasons which have led me to this view ; and it ia my inten- 
tion to give them in another place. Moreover, systematic obeer- 
vntion O F  a kind which me can hnrdly expect from the class of 
meu, who furnish the registers of our observatories, is yet re- 
quired to confirm its accuracy. What is more especially re- 
quited now, is a knowledge of the prevailing movements of the 
higher atmo~pheric strata, as indicated by those of the clonds 
cl~aracteristic of great elevations ; and this requires watchfnl~le~s 
and judgment ouly to be expected of educated observem who 
take an intelligent interest in the conduct of tile observations. 
Sucll persons are a t  present extremely rare in India." 

Later a t  page 69 of the same report the following important 
opinion is recorded : " The main fact which is tbns becornil~g more and 
more firmly establislled, as each successive year furnishes its additional 
mend of evidence, is that the character of the Indian weatlior is i n  a 
large 1nea8ut.e determined by the barometric condition of the higher 
atmospl~eric stmtn." 

In the annual report for 1883 (a year of crop failure) Mr. Blsnford 
saye :- 

- 
I s  It has been shown in former repork, more especially that for 

1878, that years of severe and prolonged drought have been 
those in which the preesnre of the atmospher'e has been nnduly 
bigh, and there ie in all probability a direct connection between 
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this condition and the persistence of the dry winds in those 
y e w .  But there is evidently some other condition which 
operates in producing these winde, and in retarding or intermpt- 
ing the rainfall in years snch as 1883, when the atmospheric 
pressure does not exceed the average and may even be below it. 
The dry winds in snch seasons are less lasting, but for a time 
they are na strongly marked as in famine years. I have given 
elsewhere my reasons for believing that in such cases they are 
dne to an unusual extent to the thickness of snow on the North- 
Western Himalayas. 

* * * * * 
But there were indications that thronghout this rainy interval the 
influence of the snows was operative. On the North-Western 
Himalnyas, the rain of the first half of July was accompanied 
with frequent thunderstorms and hail storms (always a sign of 
an unsteady monsoon), and in clear intervals, the npper clouds 
muld be seen drifting steadily from the North-West, proving the 
existence, a t  no great height, of the dry current which about the 
19th descended and replaced the monsoon, prevailing over the 
whole of Northern lndia and Rajputana, and influencing the 
winds down to the Deccan on the south and Bihar on the east." 

Further reference is made in the report for 1884, to the connection 
between the Nol1th-Westerly winds, the snowfall in the Himalayas and 
the rainfall distribution in Northern India; and in the report for 1885, 
the  laet which Mr. Blanford wrote before retirement, the following 
remnrk occnrs :- 

The year under review affords a very striking instance, in 
c o n h a t i o n  of the hypothesis, on which these latter forecasts have 
been principally based, viz., that the persistence of dry North- 
Westerly winds in Western India and Westerly winds in Nor- 
thern India is greatly influenced by the depth and extent of the 
enow accumulation on the North-West Himalayas." 

It will, I think, be clear from the above extracts that an important 
factor, in Mr. Blanford's opinion, in estimating the character of the 
Weather in Northern India, not only for the monsoon season aa a whole, 
b u t  for brief periods ahead, wna connected with the npper atmospheric 
s t r a t a  

He  repeatedly expresses his conviction of the need of some in- 
fluence from the North, " some condition which operatea in retarding or 
interrupting the rainfall, " and shows that the pressure variations or 
preeeure anomalies fail to scconnt for rainfall failure or distribution. 
What that condition is he merely indiaates as an important enbject for 

J. 11. a1 



164 0. Little-The Hidayan eummer storm of Sqt. Nth,  IW)3. [Na 4, 

investigation, with an expreseion of the opinion that the confirmation 
requires wstchfulness and judgment not to be expected from the " claae 
of men who furnish the registers of our observatories." I understand 
him to take the snowfall in the North-Western Himalayas as the best, 
and in fmt at  that time the only available indication of different etatee 
of the apper atmosphere (of greet elevations he observes). 

At the time when the head of the Meteorological Department in 
Indin was evolving the above hypotheeis or theory, that is in the early 
eighties, Mr. Eliot, then a subordinate in Bengal, was publishing (see 
Monthly Weather Reviews) rival forecaste based upon the principle 
which Mr. Blanford was deolaring to be an insufficient guide. After he 
became in turn head of the Department, that principle became to the 
exclusion of all others the working guide in estimating the oharacter 
of the rainfall, aud in fact of all weather changes. 

It is not easy to give chapter and verae for what I may select aa 
the guiding principle, theory or hypothesis nsed by Mr. Eliot in wek 
ther foreoaating, for owing to the immense amount of printed matter 
published since 1888 and the difficulty of finding what I may call 
incriminating statements, the search reminds one of a reoent process 
which bas been at tmting much attention lately-the exhotion of 
radium from pitohblende. 

Perhaps the most explicit statement iswed previous to the letter 
pnbliahed in the Pionsep in 1899, is to be found in an extra& from the 
papera of the Chicago Meteorologioal Congrese, August 1893. The fol- 
lowing extracta give, aa Mr. Eliot then states, some of the conditiom 
determining the character of the coming monsoon :- 

(1) " Unusually heavy and prolonged snowfall in the Himahyan 
Mountain area haa been shown by Mr. Blanford to exerciee 
a very powerful. influence." 

( 8 )  " The abnormal pressure conditions agtablished during the hot 
weather, more especially if they are marked, exeroise a 
gx'eat infloeme in modifying the set of the monsoon oar- 
rents." 

lL A consideration of the enowfall data of the cold weather, of 
the meteorological oonditions prevailing during the hot 
westher, and more especially the character and persistency 
of the pressure variations, usually enables a rough estimate 
of the general strength of the monsoon onrrente and the 
ditribution of the rainfall to be made. ... ... ... ... ... ... . .. ... ... 
This M what ie now attempted to be done in the forecaetn 
ieaued annually in June by the Department and which have 
had a fair measare of saocees. For example, a full warning 



was given in June 1801, of the drought in Rajpntana dnr- 
ing the monsoon rains of that year." 

The paper oloses with the following paragraph :- 
' " It ia hardly neoeesary to point out that the methods em- 

ployed and sketohed above &re practically identical with 
those employed in giving warning of the approsoh of etormg 
and I may again point oat that these lobg period f m t s  
in India am rendered possible by the peonliar features of 
.the South-West Monsoon air motion over India, and by the 
remarkable persistency of many of the abnormal conditim 
of the meteorology of that ourtent." 

The meaning of the statement regarding the fall warning in Jane 
1891 of the drought in Rajpntana is shown by the following ertreot 
from a paper by Mr. Eliot on oeaillatory changes of pressure pabliehed 
in 1895. Met. Mem, Vol. TI, page 92 :- 

" The abnormal preasnre mnditione which enabled the Department 
to foretell accurately the laet serious drought in India, ais., that 
of 1891, in Rajpntana, were small in amount, depending on precl. 
sure variations and auomalies not exceeding -05"--. PJ 

The above extracta make it, in my opinion, sufficiently evident that 
the theory or hJtpotheeis on which weather forecaating in Indie for 
.long or short periods waa conducted from 1888 to 1895, wae the preaa 
anre anomalies pr variations aa disclosed by the barometric observa- 
tions in the plains of India. A study of monsoon forecants and 0 t h ~  
publications will, I believe, aomplete the proof (notwithstanding the 
statement in the Chicago paper) that Mr. Blanford's theory had ceased 
to be a lioing theory, but any such tmnbleeome investigation is rendered 
quite unneoeeeary bemuse the laat annual summary to which Sir J. Eliot 
contributed, that of 1902, contains a t  his hands the complete quietw of 
that hypothesis. In page 708 of that snmmary the following occurs :- 

'' In the pear 1902, the deficiency in the total rainfall due to the 
Arabian Sea was due solely to the weakness of the whole circu* 
htion of the South-East trades and Sobthhwest monsoon during 
more than half of it8 normal period In some yeam of similar 
periods, as in 1885, the delay and weakness of the mopsoon was 
m i s t e d  with heavy prolonged and continnods enowfall during 
the oold and hot weather periode in the Weetern Himalayas, 
This wee not the w e  in 1902, as the snowfall of the cold we* 
ther or winter of 1902 was one of the lightest on m r d .  It is 
hence probable that aetions and condition@ in the Indian Ocean 
are primary, and conditions in India snoh as snowfall in the 
Emdayaa  snbaidiary, and are of sntall imp~rtmoe relatively tO 
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the former except when the conditions in the Indian Ocean and 
Seas are approximately normal." 

It is pnnecessary to follow the progress of weather forecasting 
through the years between 1895, and 1903, when the above opinion was 
written, or to consider the influence of American meteorologists in 
direoting the development of Sir J. Eliot's opinions; or to show that 
the abnormal years, such ae 1899, convinced even him that Mr. Blanford 
was right in the opinion that pressure anomalies form an unreliable 
p i d e  in forecasting the weather in Northern India. A11 that is n e w -  
sary is to show that in 1903, so far as hypothesis or theory went, the 
slate had praotically been wiped clean, the snowfall theory had failed, 
the pressure anomalies had failed, the comparison with previous years 
had failed ; and all that remained was to transfer the seat of cause and 
effect to the Indian Ocean or Seas, an area over whioh an eotive imrrgi- 
nation may roam with but little restraint. 

The following extracts from the report referred to, the Annual 
Summary for 1902, appear to support the opinion which I have given, 
that  Sir J. Eliot believes the character of the monsoon to be deter- 
mined in the Southern Seas :- 
Page 688. 

" The conditions in India itaelf hence fail to give any olue to the 
delay in the advent of the monsoon currents in Jnne and Jnly, 
and more espeoially of the Bombay or h b i a n  Sea ourrent!' 

Page 705. 
" The disonssion of the Meteorology of India in the precading 

pages has shown clearly :- 
(1) That the conditions in India in the latter part of May and the 

commencement of Jnne were such as are usnally associated 
with an early and strong monsoon, more especially aa judged 
by the data of the period 1875-1892, antecedent to the period 
of anomalons and remarkable conditions obtaining from 1892 
to 1902. 

(2) That there was no large or rapid ohange of meteorological 
conditions in India prior to the remarkable change in the 
character of the Arabian Sea Monsoon in the third week of 
Angoet. The conditions then prevailing were such as invari- 
ably accompany a prolouged break in the rains, and are rather 
effecta and not oauses of the breaks. I t  hence follows that 
the causes, actions or conditions determining the weakness of 
the Arabian Sea current in the 6rst half of the period, and its 
strength during the second half, are not to be sought for in 
India or the Indian monsoon land area, but most probably in 
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the remaining portion of the area of the complete monsoon 
air oircnlation, viz., the South-East trades region of the Indian 
Ocean." 

h b r  in the same page : - 
'' The preceding data show that the abnormal monsoon of 1902, 

accompanied abnormal conditions in the Indian Ocean nn- 
favonrable to a strong monsoon, although in India the condi- 
tions are favonrable. This fact is almost sufficient to establish 
that the abnormal featnres of the monsoon of 1902 were due 
primarily, if  not entirely, to abnormal features in the Indian 
Ocean." 

Page 707. 
''It is not necessary to give farther data, as the previous have 

been snfficient to establish fully that the variatione in the 
strength of the Arabian Sea current in 1ndL were p r i m d y  
and directly related to variations in the strength of the whole 
air movement over the Indian Ocean and Seas, and more espe- 
cially to the movement i n  the Indian Ocean!' 

I have attempted to show by the above brief extracts what the 
controlling principle in weather forecasting has been from time to time, 
and these may, I think, be still more briefly summarised as follows :- 

Mr. Blanford a t  first relied on pressure anomalies or variations, but 
afterwards found that method to be untrustworthy. His own obeerva- 
tion showed that there WM some other condition on which rainfall in 
Northern India depended, connected as he thought with the upper 
strata of the atmosphere and requiring careful investigation in the fn- 
tnre. Taking the snowfall in the Himalayas as a tangible representation 
of that condition, he claimed to ehavo repeatedly and successfully 
shown beforehand the character of the coming monsoon, 

Sir J. Eliot was guided entirely by the pressure anomalies in India, 
8s is shown by the claim to liave foretold the nature of the famine in 
b j p u t a n ~  in 1891. He  was snbsequently induced by the critickm of 
American mefeorologists to extend the sphere of observation over a 

area, and when the pressure anomalies in India failed conspicn- 
omly in the later nineties, as Mr. Blanford had found tllern to fail nearly 
twenty years before, tho discussion of the character of the coming 
monsoon resolved itself into a consideration of conditions over the 
Southern Sea area, and a comparisoll of what had happened iu  India in 
gears said to be similar. 

Still later the sunspot oycle has been put forward under an im- 
p t u a  from Sir Norman Lockyer. 
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During all these years nothing has been done towards investiga- 
ting that other condition on which, according to Mr. Blanford, the rain- 
fall in Northern India appeared to depend, connected with the npper 
strata of the atmosphere. 

I t  has appeared to me that since 1897 the evidence has been be- 
coming conclnaive, not to aay overwhelming, that withont more infor- 
mation, such as Mr. Blanford required regarding the npper s t d a  of the 
atmosphere, i t  is impossible to say even a few hours ahead what the 
character of the weather will be in Northern India. With the object 
of &owing how important the changes are that appear to originate in  
the north, I have been collecting and publishing in the Jonrnal of the 
Society all information available regarding what I have called Snm- 
mer Himalayan storms and their influence on weather in' Northern 
India. 

These storms were nnusnally well-marked in 1902, the year which 
Sir J. Eliot states was snfflcient in ita&lf to show that the character of 
the monsoon in Northern India was determined by conditions in the  
Southern Indian Seas. In  the two caees which I have discussed in  
some detail in the paper on two remarkable rainbnrsts in Benga1,--one 
on June 30th, 1902, the other on August 12th,--I showed that there was 
no evidenoe of any kind that the general change then in operation 
came from the sonth, whereas there waa very strong evidence of a dis- 
turbance crossing the Himalayan range from the north. 

Similar well-marked occurrences are on record for 1903, and the 
unusual weather in the United Provinces in the early part of October, 
an, I believe, be traced to the diatnrbance which entered Northern 
India from Central Asia in the closing days of September. As that 
weather called forth the criticism of the Piomneer, which I have qnoted 
above, it may now I>e seen more clearly why I have qnoted their 
remarka. In  the first place the press extracts show that weather was 
settled over the southern seas, because i t  wae anticipated on all hands 
that the monsoon waa on the wane. I n  the second place the remarks 
of the Pioneer afford strong corroborative evidence that on that parti- 
cular m a i o n  something very unusual and unexpected had happened in 
Northern India. Alao I may point out, aa further justification for in- 
troducing these extracts, that similar occurrences in 1902 were paseed 
over by Bir J. Eliot withont comment, showing that an examination of 

• registers only is not sufficient to accontlt for passing events or, to quota 
Mr. Blanford again, there is certain information which we cannot expect 
from the men who furnish onr registers. 

Even Mr. Murray supports my contention that weather in 1902 
was not entirely controlled from the eonth. I n  the Weather Beview for 
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June 1902, among conclneions suggested by a discussion of the  atmoe- 
pherio conditions in Europe, Asia, Africa, Aus t ra l i~  and the adjoining 
W, the  following occur :- 

" That conditiom in India may be sometimes largely conditioned by 
actions taking place in the Central Asian rtreaa, and that occasionally 
these aotiom extend over the greater part of Europe and Asia." 

"That  them actions are largely modified by the barrier of the 
Himalay-, and seem to spread more readily southward through the 
g a p  in  the range." 

I think the above remarks have made i t  clear bow the subordinates 
of the Meteorological Department, entrusted with the duty of issuing 
foreoaeta in the first half of October, 1903, had no alternative but to 
eetimate coming weather changes on the supposition that they origi- 
nated in the southern sea area nnd approached Northern India from the 
south, and that an attempt by them to introduce any consideration of 
other conditions suoh an were thought to be necessary by Messrs. Blan- 
ford and Murray, would have been without sanction so long as Sir 
J. m o t  aontrolled meteorological work in India. Before proceeding to 
ooneider the striking changes which paased over Bengal from the north 
previoue to the unexpected burst of rainfall in Northern India in Ooto- 
ber, I will give an illnstration which appear8 to me to show in a simple 
way the great need there is for investigating the condition which Mr. 
Blanford, by observation and reasoning, found to be indispensable to an 
aanuute estimate of coming weather. 

The atmoopi~ere is, on a large soale, nothing more than a conden- 
s'hg engine, the lower part constituting the boiler, the upper part the 
oondeneer. I n  settled weather there appears to be little or no p a s w  
of air from the lower to the upper sections of the atmosphere, and in 
a n  area of settled weather the air currents move on steadily and inde- 
pendently, and frequently, if not always, i n  opposite direotions. Through 
eome action which ie never absent from some part of the atmosphere these 
m e n t a  interfere, cyclonic motion begins, ascensional motion follows, and 
the moisture laden air pssees from the boiler to the condenser. Rainfall 
d l  then begin provided that c o n d i t h  in th upper strata of the atmot- 
p w e  ar8 fauourable to txnwhaation. It is se regards this requirement 
that marked cleavage of opinion exist8 between Mr. Blanford and Sir . 
J. Eliot. The folLmer early saw that in any discussion of rainfall the 
mndition of the condenser or upper strata of the atmosphere cannot be 
overlooked, and he hae put on reoord his opinion that information on 
that head cannot be expected from the observers who furnish our regis- 
tern of observatio~~. The latter has relied entirely on these registers. 
When the7 failed he has mid that the conditiom were not defermined 
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over India, and that the causes must be looked for in the southern seas. 
In other, words we have the case of an engineer who knows that the 
boiler of his engine is in perfect working order and fails to account for 
a break-down because he has ncver even looked a t  the condensing 
arrangements. 

Towards the end of September, my attention was attracted to a 
change of weather which commenced in Assam and North Bengal. 
The first sign of the change was a fall of pressure, but that fall was of 
no value atj an indication of important events pending, because we have 
similar and much larger ohanges occurring in the midst of the finest 
and most settled weather. The fall began on the 23rd September and 
continued on the 24th and was, in North Bengal, '05 inch on an average, 
as may be seen from a table given below. Table IX below will show 
that rain began to increase in Assam on the 23rd, in North Bengrtl on 
the 24th, and in Lower B e n ~ a l  on the 25th. Tables 111 and VII show 
that temperature began to fall in Assam on the 23rd, in North Bengal 
on the 24tb, in Southwest Bengal on the 25th, and in Orissa on the 
26th. Southerly winds strengthened in Lower Bengal, and in these 
early days there were all the signs of the occurrence of a Himalayan 
storm of the kind that I have, on previous occasions, written about. 
From Thursday, September Mth, I not only scrntiniued carefully the 
daily weather report, bnt I almost continnouely watched the appearance 
of the change so far as it came within my range of vision. I give 
below brief notes made a t  the time. Before doing so I may state that 
I was matching carefully fop the passage northwards from the Bay into 
Bengal of an area of disturbed weather. I uaw no indication of Rny such 
occurrence, and all I eaw clearly indicated a sequence of change com- 
mencing in the north and progressing in a general southerly direction. 

My notes were as follows :- 
Thursday, September 24th. 

Moderate fall of pressure general, mind S.W. a t  Darjeeling, tem- 
perature falling rapidly in North Bengal and Assam, rainfall gemral 
in the north and heavy in places (Daily Weather Report). I began 
watching the upper cloud movements. Characteristic c i m s  visible, 
appeared to be moving from a southerly or south-easterly direction. 
Towardu evening the cirrus thickened into what I should call stratus, 
and after da1.k distant and almost continuous lightning was visible in 
several directions, chiefly in the north but also in the north-west. 
There was no sign of disturbance towards the south. 
Pn'day 25th. 

Sky clear in the early part of the day with some low cumulns and 
cirrus much the same as the day before. Strongish southerly winds 
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continued below, but as far as I could make out, the direction of move- 
ment of the cirrus appeared to be from the north. In the afternoon T 
watched, for an hour between 3 and 4 P.M., a dark cloud creeping up 
from the north-west : it appeared to be at  a great height, probably the 
same as the cirrus. Below that clond the air was evidently in commo- 
tion, because there was at  times a great deal of frado-cnmnlns, nnd in 
placea high cumuli unbroken. About 5-30 low cloud covered the 
sky and a thunderstorm broke over Calcutta from the north or 11ortl1- 
west. Very heavy rainfall for a short time. 

Baturdoy 26th. 
Weather again fine during the day. 
In the evening two thunderstorms developed near Calontte, ; one 

passed eaetward with rt slight southerly element in ita movement. The 
second wae then visible in the west m d  moved slowly eastward, but by 
the time i t  reached Calcutta, abont 9 P.M., the cloud was mneh dif£need 
Ordinary rainfall began about 9 P.M., and continued for several honra. 

Bunday 27th. 
A depreeeion has begun t o  form over Lower Benpl  and the north 

of the Bay, but i t  is diffused, and changes being of a local character, i t  - 
is di f f id t  to account for what is going on. A thunderstorm waa over 
Calontta about noon. 

Xonduy 28th. 
The depression is somewhat better defined and is moving slowly 

westward. The most noticeable occurrences were aa follows : In  the 
esrly morning between 7 and 8 A.M., thick stratus overhead and a 
cumulus underneath towards the east. T h i ~  onmulus moved slowly 
weatward and was over this place abont 9 A.M., with moderately heavy 
rainfall. In the forenoon a blaak clond came up over Calcutta from 
the South-weet, and heavy rain fell all the afternoon. The clond was 
high when I noticed it and when the weather cleared up the clearing 
began from the north-east. 

Twday 29th. 
The depression was more to the west. Centre at  8 A.M., about 

equally distant from Sangor Island, Balasore and Midnapore. 

Wednesday 80th. 
The westerly movement has continued. 
The above notes made at  tlie time show what the main features of 

tbe weather were in Bengal a t  the end of September. These mRy be 
enmmatised as follows :- 

(1) While weather was still fine and almost clondless in Lower 
J 11. 22 
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Bengal and over the Bay a change began in the north of the 
Province and in h s a m .  

(2) This change shown by the ocourrence of thunderetorms ad- 
vancad southward over the Provinm 

(3) I t  had not reached Calcutta on Thursday, but knowing, as I 
believe I did, what was happelling, the dietaut continuous 
lightning visible towards the north was to me a most im- 
preseive sight. 

( 4 )  The oLange passed over Calcutta on the 25th, and thereafter a 
depression almost immediately began to form over Lower 
Bengal and the north of the Bay. 

Pnja holiday people from Calcutta will remember that they left 
this place in fine weather, and that the Darjeeling and Himalayan 
aailway was most unexpectedly breached, further evidence that the 
disturbing influence was not from the south. 

I have already referred to the fall of temperatnre which passed 
over Bengal on the 24th and 25th. Expeoting some suoh change at  
Calcutta I borrowed, from the Presidency College, a thermograph and 
exposed i t  abont noon on Friday the 25th. The thermograph trace 
l~ere given extends for a week from the 26th. The woather in Calcutta 
at  that time waa fine and almost cloudless. In the place of expoenre of 
the instrument, temperature, during the afternoon, m e  to nearly 94'. 
The ehows the sudden fall with the thunderstorm which occurred 
abont 5 P.M. The temperature on Gaturday waa even higher during 
the day, and again thew was the fall due to a thunderstorm about 5 P.M. 

Bunday, Monday and Tuesday show a sbady fall of day temperatnres 
as the depression formed and cloud increased. Wednesday and Thnrs- 
day, the recovery after the depression moved weetward. It is not my 
intention to give this temperature tracing as indicating the correct 
ehade temperature for Calcutta. The thermopph wee in a verandah 
with a free exposure to all directions except the north, and the high 
temperature at  times indicated, ss on Saturday the 26th, wss due to the 
sun'e rays falling on the instrument towards evening. I took no pre- 
oaution to preveut high temperatures beoauae my object was to show 
low tempel.atnres. 

The depreesion, which began over Lower Bengal on Sunday the 
27th, moved weetward into Central India, and then recurving toward8 
the United Provinces gave the commencement of the '' heavy and pro- 
longed burst of rainfall " referred to in the Pioneer. I t  is unneoessarg 
to follow the storm in its course ; a reference to the Indian Daily Wea- 
ther Report of those days will show the main features of the distnr- 
bance. 
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I have pointed out in previous papera that a striking feature of 
these Himalayan storms and their after-effeds, has been the snbse- 
qnent formation at brief intervals of depressions over the north of the 
Bay. It haa been seen that on this occasion a depression formed over 
Lower Bengal on the 27th to 29th September and then moved west- 
ward. A second depression appeared over the north of the Bay a few 
days later about the 3rd October. This storm also moved westward, 
but in a direction more northerly than its predecessor, and after recurv- 
ing in the southern parts of the United Provinces filled up over those 
Provinces rbout the 11th. The exceptional character of the weather 
in the United Provinces during the period October 1st to 10th was due 
to these two depressions, but the main cause of the rainfall wss the 
recurving, or the causes thereof. 

We have had the "remarkable series" of three cyclouic storms 
which saved the agricultnral situation in Qnzerat in 1902, following 
immediately after the Himalayan storm of Augmt 12th. These cyclo- 
nic storms developed a t  intervals of seven days. Again this year we had 
the remarkable series of four cyclonic storms following the Himalayan 
storm of July 9th. These developed over the north of the Bay at  in- 
tervals of five days. Their influence on the rainfall distribution in 
Northern India was very striking, but ueed not be referred to here. 

Now we have a " remarkable seriea " of two cyclonic storms form- 
ing over the same area at  an interval of seven days, at  a time when 
such storms not unfrequently develop over the Bay, but on this occb 
sion following an unexpected, T might say, an unpreoedented c o m e  and 
caumnp; what the Piolteer calls " one of the most heavy and prolonged 
bmte of rainfall that can have ever been recorded so late in the 
year." 

Not only do these Himalayzin storms appear to indiaate an important 
cause in the formation of oyclonio storms in the Bay of :'engal, 
but they have, on all the oacaeions I have referred to, been followed by 
e marked alteration in t i e  c o m e  or track of the cyclonio storms over 
Central and Northern India. That is, the recurving on which the rain- 
fall distribution so largely depends, was materially deoted. 

That recurving, as I have pointed out, is not dependent on the 
lower strata of the atmosphere, and my reason for thinking so is that 
there ie no owmion on record when recnrving has been indiaated 
beforehand by the ground-level observations. 

It is in this connection that Mr. Blanford's insight receives suoh 
striking confirmation. Take for comparison the yew 1882, and ite 
monsoon experience. The extracts I have given show that a t  that time 
Mr. Blanford was giving form to  the theory that there is an important 
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oanneotion between the condition d the upper strata of the atmosphere 
and the rainfall distribution, and was taking careful note of all avail- 
sble information. Mr. Eliot in Bengal waa a t  the same time explaining 
all ohanps by the ground-level observations, in fact by pressure varia- 
tions. The ymr 1882 was in mrrny of its features ~ imi le r  to 1903. 
There w a  the Rame remarkable seriea of cyclouio storms in JuIy caus- 
ing serious misgiving to the authorities in Bengal ; there was in both 
years a change of the same kind early i l l  August, and subsequently 
suffioient rninfall ; there was a similar oyclonic storm a t  the end of the 
seaeon, though not qui tse so late in 1882 as the first week of October. 
That is, all the more striking features of the monsoon season of 1882 
have been repeated in 1903 (after an interval which, i t  may be noted, 
is suspiciously like two sumpot oyolea). It is hardly necessary to repeat 
that  these past few years have shown that  the system on which weather 
fomaating has lately been worked has failed : but what oannot be too 
fr;tqnently repeated is that these pmt two years hsve supplied valuable 
evidenoe as to the reason for the failure, and tllat that evidenoe is in its 
more important aspects similar to what waa before stndenta of Meteo- 
rology in India in the early eighties. The failnre haa been dne to the 
exolosive reliance p l e d  on ground-level observatio~~s. If the line of 
investirntion suggested by Mr. Blanford twenty years ago had been 
followed up, we would probably now have been able to take full advan- 
tage of the i~lformation to be extracted from the varied conditione of 
the series of years between 1897 and the present year. 

I n  1882, Mr. Blanford wss pointing out that other information 
thnn what is anpplied in the registera of the observatories is necessary 
to solve the weather problem in India. I n  1903, Sir J. Eliot after 
twenty years more study of registers and without any assistance from 
an investigation of the npper strata, records hie opinion that the ' 

oharaoter of the weather in India is determined in the southern 
8898. 

The inferenoe appears to me to be obvious. If we are to make 
headway with the problem of weather forecasting the lines mnst be 
taken up where they were laid down 16 years ago by Mr. Blanford. 

It may be asked what means have been available for following out 
the investigation of the upper strata outlined twenty yenm ago. The 
answer may be, that meteorolo~ista in Europe and Amerioa have been 
eteadily developing and improving suoh methods, and that a aonsider- 
able amount of information has been collected regarding the npper 
strata over those regions. That being so, the next question is what 
snaoees in weather foreaasting hae followed this extenaion of the 0eld 
d obainvation--a question to whioh a negative answer mnst be given 
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for a very good reason. Neither the United States of America, nor a t  
least the British Isles, &ord favonrable conditions for the early steps in 
settling the part played by the different currents or strata of the atmo- 
ephere. I n  the United States the " highs " and " lows " on which 
weather variation largely depends, cross the west coast from the Paci- 
fic and nsn~l ly  follow an easterly course towazds the Atlantic. There 
is but little of that variation which is indispeusable for sncoessfol 
analysis. In  Britain the actions are more variable but their beginnings 
and their endings are both unknown. It w ~ s  only a t  the last meeting 
of the British Association that Dr  Shnw, Secretary to the Meteorol6- 
gical Committee of the Royal Society, told his andieuce how unreliable 
the depression is as guide to weather changes, and h i  difficulty ap- 
peared to me to be as regards tlie origili of the depression. 
- I n  Iudia, and more especially in Lower Bengal and over the north 
of the Bay, circumstances are much more favonrable. ,We have clearly 
defined currents, which undergo conside~gble variation from seaaon to 
seaeon, and even from year to year ; we have depressions forming over 
the north of the Bay during the monsoon and pre-monsoon months, 
with a great variety of subsequent occurrences as regards recurvature 
and rainfall distribution ; in fact all that variety which may fairly be 
expeoted, on analysis, to yield t l ~ e  orderly sequence of cause and effect. 
But until the upper currants are made the snbjeot of systematic obser- 
vation any satisfactory solution is unlikely. 

To take a simile from well-sinking, they appear to be boring for 
water in the United States where there is no water, and probably also 
in Enrope ; while here, where water exists and is much needed, tbe bor- 
ing has not been begun. As soon ns observation, wch as was outlined 
by Mr. Blanford, ie begun in Lower Bengal and adjacent tracts, m n l t a  
of the utmost value to meteorology may be confidently expected. 

I n  my plwvione papers on thwe Himalayan storms I gave brief 
tables--one eet arranged to show the progress of the disturbance south- 
ward from the part of the Himalayas where it first affected the weather, 
and the other set to show the progress westward. I give similar tablee 
for the Himalayan. storm now under discassion, and I will call i t  the 
storm of date September 24th, because that was the date on which . i t  
appeared, although the heaviest rainfall in North Bengal appears under 
date 25th, having beeu measured a t  8 A.M. of the 25th. 

(For table see w t  page). 
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Giving the preeenre ohange daily from September 22nd to September 
30th, 1903, arranged to ahow the eonthward progress of the 
disturbance. 

September 
24 

'J'humday. 

Beptember 
n 

Tnenday. 

September 
SS 

Friday. 

September 
28 

Wedneeday. 

Aamm ... 
North Bengal 

... E M ~  Bengal 

South-West Bengal 

Orisse ... 
aimam ... 

... A m b  

Diamond Island 

Aseam ... ... ... North Bengal 
East Bengal .., 
South-West Bengal ... 
Orism ... ... 
Cimare ... ... 
Akyab ... ... 
DiamondIalnud ... 
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Giving the preaanre variation from the normal from September 22nd to 
September 30th, 1903, arranged to show the progress of the dietur- 
banoe southward. 

A 

These tables give the daily pressure change and variation from the 
normal between September 22nd and 30th. AB on previone oocweione, 
these fignree are averages for the observatories in eaoh division, and my 
reason for giving averages insteed of the reports supplied by eaoh 
observetory is, ae before, bemuse of the peonliar oharaoter of the 
ohange then in progress. Thnnderetom were numerous in the front 

... &II- ... 
North Ben~al ... 

... h t  B e n d  ... 
... South-Weat Bengal 

O r i e ~ ,  ... ... 
Oircan  H. ... 
Akyab ... ." 
Diamond Inland ... 

huun ... ... 
North Ben@ ... 
It& Bengal .. 
South-Wert B e n d  .., 
orhn ... ... 
C i m ~  ... ... 
Akyab ... ... 
Diamond Imland ... 

+'078" 

+ '085 
+ .OS7 

+'lo8 

+'I11 

+ -077 

+ '017 

+'O& 

+'005" 

+.OW 

+'011 

+'Ol2 

+'088 

+W 

+'OM 

+.068 

-'016" 

-'OM 

-'Om 

-960 

-.lo6 

-*I16 

-'O&L 

- -067 

-W1" 

-.064 

- W 4  

-984 

-' 65 

- a 4  

-'067 

+*O14 

+.W 

+ '088 
+'W 

+'OM 

+a50 

+.W 

+ '061 
+'068 

+ .Ma" 

+'071 

+'Of6 

+ 977 
+ . O M  

+'W 

+'lo6 

+ '068 

-'loo" 

-996 

--lo1 

- 1  

-'a8 

- W O  

- 1  

-'031 

+-OlW 

+'OM 

+ '041 
+.Om 
+'W 

+ .066 
+'OM 

+'088 

- ~ ~ , "  

-*Of38 

--a74 

-'la8 

-'1M 

-.lo0 

--.OM 

-.OM) 
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line of the advancing disturbance, arid anyone who has watched 
meteorological reports in such circumstances will be aware that there 
are irregularities due to looal storms. I have given the averages to elimi- 
nate tl~ese irregnlarities as far as possible, and to show the advance 
of the general disturbance. 

As on previous occasions, pressure changes are not of much aasis- 
tsnce in showing t l ~ e  importance of the general change tbon in pro- 
gress. There was a slow fall of pressure on the 23rd in Bssam, Bengal 
and Orism. It continued somewhat more rapidly on the 24th and 
extended to the Circam, Akyab and Diamond Island, which had not 
been affected on the 23rd. The recovery is general on the 25th, and the 
brisk fall on the 27th shows the development of the cyclonic storm over 
Lower Bengal and the north of the Bay. 

In Table I1 the variations from the normal are given I t  wi l l  be 
seen that pressure was in excess, oonaiderable excess as it is usually 
measured in these parts, on the 22nd and 23rd ; and that deficient pree- 
sure was not noticeably present until the 28th and 29th, when the shal- 
low depression had formed over Lower Bengal and the-north of the 
Bey. 

Giving the temperature ohange daily from September 22nd to Sep- 
tember 30th, 1903, arranged to ehow the southward progress of 
the disturbance. 

... A w m  ... 
... North Ben@ ... 
... Eaet Bengsl ... 

... South-West Bengal 

O ~ O  ... ... 
Ciroarn ... A .  

... ... w e b  

Diamond Inland ... 

+ 0.8' 

+ 8.0 

+ 0'8 

-0'8 

+ 0'4 

- 0.9 

+ 1.6 
+ 0'8 

- 1.9" 

- 2% 
-0.7 

+ 0'8 

+ 0'8 

- 0.7 
- 1-0 

+ 0.6 

- la" 

+ 1'2 

-0'6 

+ 0 6  

- o e a  

-0'1 

- 2.0 

+ 0'2 

-2.V 

-2% 

-2'1 

- 1.6 

+ 0'6 

+ 1'4 

+ 1'6 

+ 0.5 
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TABLE IV. 

Qiving the temperature variation from the normal from September 
221113 to September 30th, 1903, arrenged to ahow the southward 
progress of the dieturbance. 

September 1 I D .  

A s e e m .  ... ... 
... North Beng.1 

East B e n d  ... ... 
South-Weab Bengal ... 
Orieee ... .*. 
Uimua ... ... 
Akysb ..a ..a 

Diamond Inland ... 
-- 

J. 11. 23 

27. 
September 

-0-1' 

+ 2.9 

+ O.B 

+(r8 

-0.2 

+0.2 

- 1.0 
- 1'8 

Assam ... ... 
North Bengal ... 
Eaet Bengal ... 
South-W eat Bengal ... 
Orissa ... ... 
O h m  ... ... 
Akyab . * .  ... 
Diaii~ond Inland ... 

+0.6' 

- 1'4 

- C'2 

- 1.3 

-1'8 

+1.1 

-0.6 

- 1.2 

28. 
September 

+%So 

+ 0'8 

-1.0 

-1.a 

- 0'6 
- 0 ' 8 '  

- 3'3 

0 

T 

I September September ! 80. 

I 

+VtP j +@a0 

+ 0'9 

0 

- 1.8 

- 2 8  

-0.8 

+ 0.8 

+ a.0 

-0.3 

+ 0'6 

-0-1 

- 1 9  
-8.1 

+ 8'6 

0 
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Asitam ... ,.a 

... North Ben@ 

East Bengal ... 
... 8011th-West Bengal 

Orism ... ... 
Ciroore ... ... 
A k p b  ... ... 
Diamond Island . . 

TABLE V. 
Giving the pressure change daily from 22nd to 30th September 1903, 

arranged to show the Wostward nlovemeut of the distnrbanae. 

These changes and va~.iations of temperature are not large, but 
they show, a t  least as regards Ber~gal and Assam, that a change began 
in the north-east on the 23rd, was well-marked in North B e ~ ~ g n l  on the 
24th, in South-West Bengal on the 25th, and in Orissa on the 26th. 
They also show that the period of greateat departure from the normal 
was between the 24th and 27th September in h a a m ,  the 25th and 
26th in North Bengal, and on the 26th ill East Bengal. Theue indi- 
cate the progress of the change which passed over Bengal. 'l'he larqer 
defect of the 30th in Lower Bengal, Orissa and the Circsrs is due to the 
cloudy weather wliich became general with the formation of the de- 
pression over Lower Bengal and the north of the Bay. 

September 
25. 

+ .Ww 

+ .032 
+ '016 
- '027 

... h m  ... 
North Bengal .., 

Bihar ... ... 
United Provinoer .,. 

September 
28. 

+O.f 

- 0.6 
- 1.9 
- 0.8 
0 

+ 0'6 
- 4.9 

September 
29. 

+ 0 6' 
+ 0'3 
-20 

- 8.6 

- 2.2 
+@a 

-4 7 

+ 2.1 

September 
26. 

-2.8" 

-2.8 

- 1'7 
- 0.2 
+ 1'4 
+ 1.3 
-0.5 

- 
September 

22. 1 24. 

- ~041" 
- ~ W  

- a 7  

-'064 

Beptember 
30. 

__---- 
+ 1.2" 
- 0 2  

- 1.5 
- 2'8 

- 4'3 
-2.8 

- 1.2 
+ 2'0 

September 
27. 

-2'8' 

-0.8 

- 0.9 
+ 0 6 
+ 1'3 
+ 1'4 

- 1.5 

... Punjab ..a 

... Brinsgar, h. ... 

+2.2 

- '062 
+'066 - -016 - '022 

+ 0.3 + 0' 
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29. 80. 

--- 
Assam ... + 948" 

North Bengd ... - .009 + '061 
Bihar ... . 
United Provinoes . 
Ponjab ... ... 
Grinagar, LC. , 
- 

A5saIi- 

~orth>engal .,. 
Bihar 

United Province8 

Pnnjab ... 
Srinsgar ... 
Leh 

TABLE VI. 
Giving the pressure variation from the normal from 22nd to 30th sep- 

tember 1903, arranged to show the westward movement of the 
diet nrbanoe. 

+ '004 

i '016 

+W5 

+ .009 

Asssm North Bengal ... ... ... 
Bihar ... ... 
United Provinces ... 
Punjob ... ... 
Brinegar ... ... 
Leh ... ... 

Beptember 
28. 

- 1  -'095 

-'086 

-'076 

-'OM 
-.lo9 

+'W 

September 8eptember 

-1;: -'Of38 - - .016 '025 

-'078 

-'081 -'031 

-'C91 - ' O M  

-946 -'a4 
+ '018 -'008 

September 
26. 

+ +'019 

+.011 

--028 

-.WO 
-'OM) 

+.081 

-0069 

-'069 

-'060 

-'052 

September 
27. 

- --.OW 1 

-'OM 

-'08B 

-'I26 

-'I27 

+'006 

+.014 

+'001 

+.016 

+ -020 

-.0la 

+ '021 
+'OM 

+'016 

+ '060 
+ '060 
+ .049 
-.OOa 
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These tables show a general fall of pressure along the Himalayan 
range on the 23rd and 24th. T l~e  only indication of any westward 
movement is the recovery of pressure OII the 25th i u  Assam, North 
Bengal and Bihar, and OD the 26th in t,he United Provinces and the 
Pnnjab. 

One m@tter which may deserve speoial oomment is the rather large 
defect on thg 27th in tlie Punjab and at  81inagar. I t  has been pointed 
out in a previous paper that there eppertrs to be the same tendency to 
the formation of a cyclonic arrangement of win& in the Punjab after 
one of these disturbances aa in Lower Bengal and the north of the Bay. 
The deficiency noticed above may be the indication of that tendency in 
the present w e .  If eo, i t  was of very brief duration and almost 
immediately dbappeared. 

TABLE VII. 

Giving the temperature change daily from 22nd to 30th September 
1903, arranged to show the weatward movement of the disturbance. 

Ani~am n.. *me 

North Bengal ,., ... 
Bihar ... ... 
United Provinces ... 
Pmjeb ... ... 
Brinegar, eta. ... 

As am ... 
North Bengtbl ... 
Bihar ... 
United Provinces ... +0'7 

... Pnnjeb ... 4-0-3 

Srinnger, eta. ... +O'6 
-- 

Beptember 
22. 

+ 0.8" 
+ 8'0 
+ a.a 

- 8'0 

+ 0'6 

-0'2 

September 
23. 

-1.0" 

+ 1.2 
+ 1.5 
-0.1 

-0.8 

+ 0.2 

Beptember 
24. 

- 1.9" 

-2% 

-0 a 

+ 1'2 

+ 0-6 

- 1'0 

September 
25. 

-2.0" 

4 - 0  

-a.l  
+ 0.5 

+ 0'5 
+ 1.2 



19041 C. h t t l e - ~ h c  ~ i m a l c c y ~ n  summer storni of 8qt. M i ,  1903. 173 

TABLE VIII. 

Giving the temperature variation from the normal from 22nd to 30th 
September 1903, arranged to ahow the westward movement of the 
disturbance. 

23. 24. 26. 

Aeeem ... ... + l'bO - 1'5" - 2.9" 

North Bengal .., + a.4 + 0'6 - 1.6 

Biher ... - .. + 2'6 + 2'6 +@Q 

United Provinoea ... ' -0.4 - 0'4 + 0'9 + 1.6 

Prm jab ... ... + 8'4 + PQ + 8.7 + 4.4 

... sri&r ... + 7-1 + 6'1 
+ I + 7'4 

Leh ... ... + 1.7 + 3'1 +8'3 I +3.0 

Table V I I  ahowa that tempelsature began to fall in Assam on the 23rd, 
and that the change appeared in Bihar on the 24th. A rapid fall was 
general in Assam, North B e n g ~ l  and Bihar on the 25th, but i t  did not 
extend to the United Provinces. There was practically no fall of 
temperature in the United Provinces until later, when the depression8 
moved northweatw~rd from the north of the Ray in the first week of 
October. 

Amim ... 

North Bihar Ben@ ... ... 
... United Provinces 

Punjsb ... ... 
Sr inqpr  ... 
Leh ... ... 

September September 
27. 

-28' -2.8' ?* - 0'3 

-1.4 + 0'6 

+ 2'4 + 1'6 

+ 4.9 + 4.6 

+@I +@6 

+ 4 4  + 6'8 

I September September September 
2 29. 1 80. 

+ - 0'1 1'2' 

+ 0'6 

+ 8'1 

+ 4 8  

+ 9'5 

+ 6.9 

+O.EO 

-0.6 

+ 0.7 

+1.0 

+ 4 1  

+ l f ' O  

+ 4 6  

+ 0.6" 

+ 0.3 

+ 1'8 

+ 2.1 

+ 4'1 

+ 9 9  

+ 6.4 
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TABLE IX. 

Rainfall (22nd to 30th September, 1903.) 

Aesam ... ... 
North Bengal ... 
Esllt Bengal ... 
South-Weat Bengal ... 
Bihar ... . 
United Provinces ... 
Pmjab ... ... 

... Simla Hille ... 
Keshmir ... ... 
Darjeeling ... 
Cherrapnnjee 

Oritma ... ... 
Oimm ,., .., 

No. of 
Stations. 

6 

7 

7 

9 

13 

11 

12 

5 

6 

. . . . . .  

. . . . . .  
4 

4 

Almm ... ... 
North lengal ... 
East Bengal . . . .  

... Bonth-West Bengal 
Bihar ... ... ... United Province0 

Pnnjab ... ... 
Bimla Billa ... 
Kaehmir ... 
Darjeeling ... 

... C herrapnnjee 
Oriem ... ... 
Cimare ... 

Beptamber 
22. 

0'66 

1.86 

3-98 

5.64 

U'03 

4.93 

Nil 

0.91 

Nil 

Nil 

Nil 

0.02 

0.90 

25. 

8.94 

1.52 

018 

0'33 

0'03 

1'60 

Nil 

0.67 

Ni 1 

0'82 

0'25 

0% 

1.74 

September 
30. 

0'15 

0'84 

0 ' ~  

4-05 

W 65 

0.28 

Nil 

0'19 

Nil 

1'04 

0.30 

5'16 

0'61 

September 
26. 

8'13 

11'12 

3'81 

6.69 

6'08 

6'29 

Nil 

0.04 

Nil 

0.77 

0.87 

0.88 

0'02 

6.96 

4.77 

2.05 

Ni 1 

2.35 

2.22 

Nil 

0.07 

Nil 

0'29 

0.76 

Nil 

1'49 

4'88 

14.07 

€202 

8-73 

692  

1.12 

0.35 

0'63 

Nil 

1.86 

1.36 

006 

Nil 

September September Beptembe~ 
n. 28. 

0.36 

3.46 1.06 

11'06 3-77 

2.46 8'69 

237 1.67 0'19 

0'85 0'62 Nil 

Ni l  Nil Nil 

Nil 0.69 Nil 

Nil 

0'46 

0.07 

0.67 

Nt 1 

Nil 

0'02 

Ni 1 

5'29 

0'46 

M l  

0'16 

0.66 

6.72 

1'68 
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The rainfall statistics in the above table have been prepared in the 
same way as in previous papers. As I llave mid before, thunderstorms 
with irregular changes of ,pressure and temperature and variable 13in- 
fall are the chief features of the passage of these dieturbauces over 
Bengal, and that i t  is advisable on that account to give averages instead 
of individual observations. To obtain the rainfall in North Bengal, for 
example, on the 25th September, the rainfall reported from the various 
Observatories in that division, 7 in number, has been added together. 
The average fall in North Bengal for the 24 hours preceding 8 A.M. on 
the 25th was 2.01 inches. I have retained the totals as they serve to  
magnify the comparison which the table is intended to indicate. 

I t  will be seen that rainfall in some quantity began in Aasam on 
the 23rd and cot~tinued until the 26th. In North Bengal the days of 
heaviest rainfall were the 25th and 26th ; in South-west Bengal the 26th ; 
and there was very little rain i n  Orissa until the 28th. Considerable 
increase of rainfall is shown for Bihar on the 25th, and in the United 
Provinces on the 2tjth -an increaae which occasioual remarks in the 
Daily Weather Report show to have been associated with thunder- 
storms along the Himalayan range. I t  may be noticed that a consider- 
able proporti011 of the rainfall in the trbove table fell before the 26th or 
27th, the dates on which, according to the Pioneer, the Meteorological 
Bureau arrived a t  the conclusion that film weather conditions were be- 
coming established over Upper India. 

It may be noticed that the rainfall was heavy on this occasion a t  
neither Darjeeling nor Cherrapanjee. But some inorease is shown a t  
both places, and the reason why there is so much variation iu rainfall 
with disturbances, otherwise similar in cllaracter, probably arises from 
tlie irregular distribution of thunderstorms. If a thunderstorm occur- 
red near Cherrapoo~~jee tile rainfall is likely to be much more heavy 
than if the storm were distant. Another cause, whioh on this occasion 
may have influenced the fall a t  Cherrapunjee, is that there wae little 
or no indraught up the Brahmapatra Valley towards the east end of 
the Himalayan range. The indrought towards the hills wae confined 
more to part of the range north from Bengal and Bihar, end the 
heaviest falls appear to have been on the southern slopes of that part 
of the  range. 

I have pointed out that the distnrbanoe, as it passed over Bengal, 
was similar, in its main features, to the disturbances whioh occurred on 
the  30th Jane and 12th August 1902, and the 9th July 1903 ; and it has 
been 8eeu from the remarks of the pwneer that it waa followed by 
exceptional weatl~er in part of Northern India. I t  hae also been seen 
that  over the southern seas, and in fact over the whole of the Bay of 
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Bengal and the Arabian Sea exceptionally settled weather for the sea- 
son prevailed for some time previoua to the distnrbance in Benpl ,  and 
tha) there was no appearance of any disturbance having passed north- 
wards from either of the sea areas. In the previous papers I have 
pointed out that similar settled weather had been a prominent feature 
of the occasions referred to, that on a11 these occasions striking develop- 
ments followed as regards rainfall in Northern India. I have also 
pointed out that there is cr fair amount of evidence that the changes 
were initiated from the north, and were propagated in the first instance 
throngh the npper strata lying over Northern India. 

When i t  is remembered that Sir J. Eliot in his system of weather 
discuseion and forecasting reliea entirely on the registers furnished by 
obeervera, and that series of cl~angea affecting Northern India through 
the medium of the npper strata of the atmosphere appear not to enter 
into his calculations, it becomes intelligible how snch remarkable occnr- 
rences aa those of 1902 are overlooked by him, even a t  a time when 
similar occurrences are in progress in 1903. I t  also beoomes intelligible 
how he arrived a t  the inferences for 1902, already quoted, and here 
repeated, t h a t U I t  hence follows that, the canees, actions or conditions 
determining the weakness of the Arabian Sea cnl-rent in the first half 
of the period, and its strength during the second half, are not to be 
sought for in India or the Indian monsoon land area, but most probably 
in the remaining portion of the area of the complete monsoon d r  cir- 
culation, &z., the south-east trades region of the Ir~dian Ocean." 

It also becomes intelligible how it is possible t h ~ t  on snch a system 
forecaats show " no appreciation of the extraordinary character of the  
season "; but therewith must be placed the verdict that it is the  
system which is a t  fault and not those on whom the responsibility h ~ e  
been placed of carrying out the system. 
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Rnsot : an a n h t  Eastern Yedicim-By L)AVID HOOPER. 

Among some collections of Greoisn antiqnities exhibited in the 
British Mnsenm and a t  Paris &re certain small vaaes bearing the legend 
LYKION. That in the British Mnsenm is a small vase made of lead, 
of a snb-ovoid form, abont one inoh in height, and abont three-qnartera 

$of an inch in breadth. The inscription is in Greek letters and may be 
rendered the Lycium of Museue. In Paris there is a similar small vessel 
made of pottery-ware bearing on its side in Greek an inscription whioh 
may be translated Lycium of Heracleus. I n  1814 M .  Millin of Palis, 
pnblished an acconnt of a similar vase fonnd a t  Tarenturn, formerly a 
well-known Greek settlement. This vase is slightly larger than either of 
the others; it is made of clay, and has an insoription, Lycium of Jaaon. 
Two years later M. Toclion of Paris, gave an account of another vase 
not improbably from Tarentum, of the eame material and size, and 
preeenting the name inscription. 

Figurea of these fonr vessels were published by Dr. J. Y. Simp- 
son, of Edinburgh, in an interesting paper elltitled " Notes on some 
Ancient Greek Vases containing Lycinm " [See Monthly Journal of Medi- 
cal Bociety (Hdin.). XVI. (1853), 24; also Pharm. Journ. XIII.  
(lsss), 413.1 

These vases are intended to contain one and tlie same substance 
shown by the indelible labels whicli they bear. The medicinal sub- 
stance called Lycinm or Lykion was a drug, which enjoyed much 
favonr among the ancients and was snpposed to be possessed of 
great virtue as a colljrinm. The early Greek and Arabian writere des- 
cribe its properties. L)ioscorides recommends i t  as an astringent for 
the onre of various complaints affeoting the eye. aalen, Oribmins, 
Panlm Aginete, Scribonius Largns and Avicenna dilate upon the 
medioinal nsee of Lycinm as of valne in many diseases besides ophthal- 
mia. 

Two varieties of Lycinm were in use among the Greeks, one 
obtained from Lycia and Clappadocia, and the other from India. In  the 
opinion of Paulus Aegineta (Adam's Translation, vol. III., p. 2M), and 

J. 1L 34 . 
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Galen (De Bimy. Medicam. lib. VII., 69) the latter was regarded aa by 
far the most valuable and powerful for all purposes. Avioenna (Oanon 
Medicim, lib. 11. cap. 398) gives a long eccount of the medical uses of 
Lykion and remarks, " Magis viricensJ secundnm existimationem, est 
qnod Indicum eat, " and he compares its properties with a specimen 
from Mecca. Scribonius Largns, the reputed house-physician of the 
Emperor Claudine, and Marcellus land its powers, the former declared 
that he at,tributed to no collyrinm whatever, such great efficacy ae to 
the genuine Indian Lycinm used by itself. 

Dr. J. Forbes Royle in a paper read before the Linnean Society of - 
London in 1833' was the first to prove that the Indian Lyoinm is the 
same as Rusot, an inspissated extract prepared from the wood and roots 
of several species of Berberis. Dr. Royle, on iuqniring in' the shops of 
druggists in the buzars of India, learned that both the mood (cirrr-huld) 
and the extract, Rusot, mere imported from the llills into the plains and 
that large quantities continued to be brought from N~ggarkot  as well 
as other pTaces. He  found that Rnsot mas procurable in every bazm in 
India, and was used by native practitioners who are fond of applying i t  
both in incipient and chronic inflammation of the eye, i t  was used both 
simply and in combi~lation with opium and alum. 

It should be unde'rstood that in early times everything to which 
tlle adjective Indicztm appertained was not llecessarily derived fram 
Hindustan ; but wit11 regard to Lycium or Rusot i t  is clew that the 
drug mns a product of the peninsula. The authors of the Pharmaco- 
graphin ,sap, " The author of the Periplue of the Erythrean Sea who 
probably lived in the 1st century, enumerates X3rtiov aa one of the 
exports of Barb~rike a t  the month of the Indus, and also names i t  
along with Bdellium and Costus among the commodities brought to 
Rarygaza: nnd further, lycium is mentioned among the Indian drugs on 
which duty was.levied a t  the Roman custom house of Alexandria about 
A.D. 176-180.' 

The nomenclature of the drug further confirms its Indian origin as 
it is interesting to find that two of the names for Lycium given by Ibn 
Bay tar in the 13th cenhury are precisely those under which Rusot is met 
with in the Indian bazars a t  the present day. 

The names by which the extract of Barberry is known i n  the trade 
and profession in the country are Rusot, Rasivat, Raswanti, Rnsvat, 
Rnsont, from the Sanskrit Rasanjana ; in Sinde it is Ruswal ;in Persia, 

1 Trans. Lin. 8oc., XOII., p. 87. 
4 Vincent, Oomn~erre ond h'avigation of the Ancients in the Indian Ocean, il. 

(lwj 59oI410,7a4. 
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Fil-zaLrah or Pil-zahrah ; in Arabic, Hnziz or Booshish; and in Weat 
Afghanistan, Ibriin. 

I n  Hindn Materia Medica the root and extract are regarded as 
alterative and deobstment, and are nsed in skin diseases, menorrhagia, 
diarrhma and jaundice, but above all they have the greatest reputation 
in affections of the eye, mixed with opium, alum or rock-salt. 

Dr. Wise, the author of " Commentaries on the Hindn System of 
Medicine," and Dr. Walker, of the Edinburgh Eye Dispensary, tried 
the preparation of Rusot with some measure of B U W 8 B  in ophthalmia, but 
the opinion of Enropeau is best summed up by Sir W. B. 0' Shangh- 
nessy in the followingwords :-" Rnsont is best given as a febrifuge in half 
drachm doses, diffnsed through water, and repeated thrice daily or even 
more frequently. I t  oocasions a feeling of agreeable warmth a t  the 
epigaatrinm, increases appetite, promotes digestion and acts se a very 
gentle but certain aperient. The skin is invariably moist during ifa 
operation." 

Surgeon General W. R. Cornbh reported thet the Nilgiri Bar- 
b e l ~  had been nsed in the treatment of agnqwith good results, and 
coffee planters in the Wynaad, among others, have nsed it as o febri- 
fuge. Preparations of barberry are etill favourably employed by the 
medical profession in India, and a tinctuix of the root bark ia often re- 
commended in the treatment of fever. 

The dried stem of Berberb oristata has recently been introduced 
into the Indian and Colonial Addendum to the British Pharmacopaeia, 
and a liquid extract and tincture have been prescribed as desirable 
preparations for administering the drug. 

Barberry wood and root were formerly nsed as a dye and pigment 
and among the Paharis or hil1,tribes the powdered wood is still smeared 
on the face to form caste-marks. According to the vernacnlar names 
employed in India these products were sometimes confounded with 
turmeric, and i n  some works it is stated that the properties of Barberry 
are similar to those of turmeric. I t  ia known that the tree was for- 
merly in nee in Astrachan and Poland in Russia as e dye for leather, 
and in Germany it w s e  used for staining wood. Dr. Royle in a letter 
addressed to the Agri-Horticultural Society of India, in 1838, informed 
the Secretary that the wood and root were in great demand in Europe 
and the snpply in the South of Europe had failed. Samples from 
Ceylon had been triect and they were ~ronounced to be superior to any 
i n  the market. He finally suggested that the extract made in the hills 
of India and sold in the bazara as Rnsot might be tried as a dye. It 
wes said that i t  could readily be obtained for 4d. to 6d. the pound 
by proper arrangements in the dietriot where the bnshea are found 
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In Bombay the prioe is Rs. 8 to 9 per maund 04 374 ib. In  Madras the 
wholesale price ie Rs. 35 per mannd, and retails in the hear a t  
RE. 2-4 per pound. 

Dr. E. Solly further oontribnted a paper on " The Yellow Colour 
of Barberry and ita use in the Arts" (Joum. Roy. As. Soc., XI11 (1844), 
also Joum. Agri.-Horti. doc. Ind., iii., 272). He reported that 17 per 
cent. of yellow colonring matter was obtainable from the roots, and 
suggested experimenta being made in India to determine which part of 
the plant was richest in extract. According to Aitchison the extrsct 
is still nsed in West Afghanistan aa a dyeing material. 

Lest any hope should be entertained that Rnsot might posseaa some 
commercial valne aa a dye-stuff, I would quote the opinion of an expert in 
the person of Mr. A. O. Perkin, of tlie Clothworkers Researoh Depart- 
ment, Leeds. In  1897, =. Perkin had occasion to examine the root of 
Bmbe~is O e t m s u  from Cyprnn. He  reported (Journ. Ohm.  Soc. LXXI. 
119$), that .the colonring matter was due to berberine of which he sepa- 
rated nearly one per oent. of the hydrochloride. Silk was dyed a yellow 
shade without the U80.0f a mordant, but ordinary mordanted calico 
waa not dyed owing to the basic nature of the colonring principle. He 
~ d d s ,  " As a oolouring matter, the use of berberine has been prwtically 
discontinued, so that the tinctorial properties of the root have but little 
commercial valne." 

The three speoies of Indian Barberry that are nsed in preparing 
the extract called Rnsot are- 

1. The Nepal Barberry (Bsrberia a&bata, DO.), a variable species 
o c c n ~ ~ i n g  in the temperate regions of the Himalaya a t  6,000 to 10,000 
feet elevation, also found in the Nilgiri Hills and Ceylon. 

2. The Ophthalmic Barberry (B. Lyoiam, Royle,) an erect, rigid 
slirnb found in dry hot situations of the western part of the Himalaya 
range a t  3,000 feet above the sea level. 

3. The Indian Barberry (B. asiatica, Roxb.). This species has a 
wider distribution than tlie last, being found in the dry valleys of 
Bhutan and Nepal whence i t  stretches westward along the Himalaya to 
(Xharwhal, and occurs again in Afghanistan. 

The extract is obtained by digesting in water slices of the bark, 
root and twige for II few liours, then boiling, atrnining and evaporating 
to a soft consistence. Capt. H. W. Lomther describes in Journal Agri- 
Horticultural Society of India,' the preparation of the inspissated juice 
of Bsrberis aristda a t  Hawnlbagh in Kurnaon. Tlle fresh roots of the 
Barberry were chopped into small pieces with a hatohet. Abont ten 

1 Vd. IX., (1867) p. 868. 
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ponnde were p1-d in a large gurrah which %as filled up to the neck 
with water. It was boiled over a slow fire until one fourth of the liquid 
was evaporated, the liquor waa again boiled with some fresh chips, and 
the process wes repeated t l~ree times. The liquid waa strained through 
a coarse cloth and the chips squeezed. The juice, on further heating, 
became concentrated to a t h i ~ k  fluid, which was poured out into trays 
nud exposed to the full heat of the sun until it was sufficiently solid. 
The latter part of the process must be conducted carefully and tho- 
r,oughly so as to prevent any tendency to mouldiness or fermentation 
in  the finished extract. In  the "Materia Medica of the Hindus," by 
U. C. Dutt, llasanjana, as i t  is called in Sanekrit, is direbted to be pre- 
pared by boiling together equal parts of a decoction of Indian Barberry 
and milk, till reduced to the consistence of an extract. 

Rnsot is a dark-brown extract of the consistence of opinm having 
a bitter and astringent taste. It dissolves almoat entirely in dietilled 
water and partly in rectified spirit, formiug a rich yellowish-brown 
solntiou vhich becomes bright yellow when diluted. The intense 
bitternem is due to the alkaloid berberine which pervades the robt, 
bark, blossoms, berriee and leaves of the plant. 

Four samples of this preparation are exhibited in tlie Iudian Museum 
--one from United Provir~ces, one from Bushahr, one from Hazara and 
the other from Lahore in the Panjab. These were examined 8e regards 
the amount of moisture, extractive matter, rtsh and alkaloid, berberine, 
they contained. 

The aample from .the United Provinces was prepared in 1893, and 
waa a dark-brown extract with a shiniug frrtoture. 

The second sample was forwarded to the Indian Museum by the 
' E'oreet Ranger, of the Nogli and Pahor Ranges, Bushahr Division, 

Punjab, in April 1901. It was a soft extract prepared by boiling the 
chips of the root of Berberis Lycizrm, a shrub locally called "Chocl~ar." 
In thie division an  extract ie also made from the roots of B. aristata, 
a plaut known in this district as " Kashmal." 

The third sample was from the Deputy Conservator of Forests, 
Hazara Dividon, Panjab, who forwarded i t  to the Indian Museum in 
January 1002. This waa a blackish brittle bxtrnct having the odonr of 
liquorice. I t  occurred in square packets enveloped in leaves. 

The fourth sample was from Lahore. I t  cousisted of triangular 
cakes about one inch thick and three inches along the side, and each 
enveloped in the greeu leaves of Bauirinia Vuhlii. The extract mse of 
the consistence of opinm, dark-brown in colonr, and not always homo- 
geneons in Che interior. 

The berberine was estimated by making an alcoholic extract of 
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tLe rusot, evaporating to a'low bulk with an excess of hydrochloric d d ,  
and separating and drying the crystals of berberine hydrochloride. A 
more accurate method waa tried with the last sample. This is the 
process of A. M. Gordin (Proc. A m .  Phum. Ase., vol. 50, (1902), 1051), 
which consists in separating the alkaloid in the form of crystalline 
berberine-acetone, drying and weighing t\e compound, and calculating 
85.24 per cent of these crystals as pure berberine. 

The following are the results of the examination :- 
1 2 3 4 

United Provinces. Bushahr. Hazara Lahore. 
Water ... ... 6.70 40.31 4.00 20.98 

... Spirit extract 25.85 27-15 38.25 40.16 
Water extiaact ... 36.25 17-43 29.32 20.85 
Fibre ... ... 15.50 10.00 19.23 7.65 
Ash ... ... ... 15.70 6-11 9.20 10.86 -- 

100.00 100.00 100~00 100.00 
Berberine ... ... 7.75 2 9 3 . 4  ' 4.22 

The results indicate IS variable amount of berberine in the samples 
of rusot manufactu~.ed in different districts, the amount ranging from 
7.75 per cent. in that from the United Provinces to 2?lO per cent. 
in that from Bushahr. There is likewise little uniformit.y in the 
amount of extracts, insoluble material and ash, and the composition is 
found to differ very considerably in various portions of the same cake. 

The nlcoholic e x t m t  is the most valuable part of the dmg, as it con- 
tains all the alkaloidal active principles; the aqueous extract, insoluble 
matter and ash may be regarded as impurities. Instead of the watery 
extract a t  present made in the jungles, and which varies so consider- 
ably in composition, a preparation made with alcohol would have many 
advantages, as it would be more concentrated and uniform, and could be 
readily standardized in regard to the alkaloidal strength m e ~ n r e d  as 
berberine. 
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On Diosoorea birmanicw--a new pecim from Burma-and two allied 
species.-By D. P U ~ N  & I. H. BUEKILL. 

[Bead 8rd Angnat, 19041 

We find to be andescribed a yam which is in Burma, throngh the 
moister parts of that province, almost the commonest of all, so that ite 
very trbundance entitles i t  to attention. I t  is a climber in the open 
forests, where the rainfall is 50 inches and more, and in the 10-15 feet 
high sorub which often covers waste lands. I t  seems to avoid the den- 
sest foreate; and it is quite absent from dry central Burma where the 
rainfall is small. 

Ite dietribation makes the leCter Q round the dry focus of Burma, 
oe i t  is common in the northern foreste, common in the soutlterti forests, 
i found down a connecting strip on the west in the Arakan Yomas and 
down mother on the east in the Shau States ; the tail of the letter lies 
in  Tenwerim. 

In the northern foreste it grows both over bushes in the chequered 
shade under the tall Dipterocarps, and also climbs over bamboos and 
bushes getting a considerable amount of sun where the Dipterocarps no 
longer exist. About Katha, where red-soil forests and black-soil forests 
meet, i t  is more prevalent perhaps on the red-soil ; a t  Bhamo i t  is quite 
common on black-soil. On the east, in the northern Shan States, i t  is 
very common about Hsipaw (Thibaw), and thence to Lashio, on red soil 
and black soil. Southwards me know i t  to occur in the state of Mong. 
kung (Maingkaing), and about Tannggyi and Fort Stedman. On the 
weet we know i t  to occur in the Gangaw valley and again near Kan on 
the Arakan Yomas, in the latitude of Minbu. In  the.sonth we know i t  
to be very plentiful all a l o ~ ~ g  the railway l i~ie  fro111 a little south of 
Taungu to Nyaunglebin in the Pyinmana forests, on a yellowish-grey 
soil ; and we know i t  to grow quite abundantly on the hills close to Prome. 
Southwards w i n  i t  may be soen in the bamboo jungle which clothes 
any slight elevation rising above the otherwise nniuterrupted stretches 
of rice-fields. I t  is readily found cloee to Pegu, and aa near to Rangoon 
ae Hmanwi. T o w d  Taungu i t  grow8 in savennah ,land, in $he 
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Py~nmana forests it grows over the buehei that are mixed with teak ; 
a t  Prome i t  grows in deciduous forest of Zg2e Marmelos, bamboos, etc., 
and, as already said, i t  grows about Pegn in bamboo thicketa. 

I n  Tenrtsserim, near Monlmein, i t  i s  excessively oommon on laterite 
in 10 feet jungle of Oombretum. To the east of Monlmein it is absent 
from the high evergreen forests of the Dawna range, but re-appears be- 
yond them in the thinner forest of Thingan-nyi-nanng, and continues 
right up to the Siameao frontier a t  Myawadi on a clayey F e y  soil. 

The tnber of the plant ia very woody, and has cr hard skin cracking 
ratller rectangularly like the carapace of a tortoiee ; in shape i t  is very 
in.egular, with blunt processes lying just under tho surface of the soil. 
Wiry roots arise from the surface, which bear low warty thorns, and dy- 
ing mny themselves almost constitute thorhs. The flesh is yellowish- 
purple and unpleaaanb to the taste. Even the wild boars seem to leave 
the root ~ l h g e t h e r  alone. One stem arise8 from each tnber, and usually 
bears strong prickles; a t  the base of each leaf in the position of 
stipnles are two or four downwardly directed small thorns. When young 
the stern is pnbescent; when old, wit11 the hairs rubbed off, i t  becomes 
shining and has dnrk blotclles on it. The leaves are very like those of 
Dioscorea fuscic~rlata, but are larger; and the rows of prickles which 
generally line the main-nerves serve to distin~uish them. When young 
they ere pubescent ; when old they are glabrescent, especially above. 
The inflorescence, which is produced in the montli of May, is a long 
droopingspiko : in the male tlie flowers are arranged on i t  in small soor- 
pioid cymes; in tire female they are solitary. This type of secondary 
inflorescence has hitherto never been described in nny Asiatic Dioscorea, 
tllough there are a t  least two others which ahare the character. Tile 
young cymes are recurved; but after flowering they are found to be 
quite straiglit. The young ovaries, after flowering is over, begin to 
turn upwards, find long before the fruit reaches maturity have come to 
bo parallel to the rl~achis, their tips looking upwards. At maturity the 
fruits are imbricated, all directed away from the earth : dehiscing, they 
hold tile seeds until some sudden puff of wind blows them nmay. It is  
wllen i n  frnit that the plant is most easily recognised; for the long 
spikes, son~etimes over 4.0 cm. long, and with 40 capsules, are very con- 
spicuous and distinctive. 

The root is too woody to be fit for use S8 food, but we have heard of 
very quaint use of i t  in southern Bnrma as  a reputed ~ntifecundative 

taken by the male before coition. 
The plant is widely known in Bnrma as Hkadhkyo, pronounced 

Khatcho, or a t  Prome ae ainbeekpys ; it is called Katak in t l ~ e  Northern 
8han State& 
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We proceed to give a diagnosis of the plant and a list of localities. 

I lrosco~~a BIRMANICA. Rhizoma informe, horizontale hypogmnm, 
carne luteo-lividn lignosum amarun,, corticis rimis testrls testitudit~is 
similius. Uaulis arntatus, e radice aingulus, in dumetis sitlistrorsum . 
ita volnbilie n t  sarcnlos ultimos tangere pedite non licet; snrculi 
saepissime pubescen tes, eed sarculi (pt ecipuo vetustiores) glabri 
tamen nonnnnquam occnrruntur : caulis vetustus semper glaber. Tolia 
membranacea, alterna, cordata vel late cordata sinu aperto, caudato- 
acnminata, vel mod0 cnulium primo pubescentin dein supra glabres- 
centia re1 glabrs, infra ad nervos primaries spiculis recnrvis a~ .n~a ta ,  
11-16 cm. longa, 7.5-16 cm. lata, nervis primariis 7-1 1 (extremis bifur- 
catis) infra prominentibus supra distinctin, xlervis secunda~,iia supirt 
infrnque distinctis, reti a~tastomotico indistlncto : petiolus pubescells 
vel puberulus vel glaber, nrmatus, 4.5-9 cm. longus. Spics depen- 
dentee, ad axillas foliorum singnlm vel binrls, 35-45 cm. longm. S p i c ~  
m c u l  rhachi prseter basin sterilem 1-3 cm. longam flores in cymis 
swrpioideis 5-10 mm. distantibus gerentes : cymm 5-6-florm, 1 cm. 
longm, apicem s p i m  versus specta~ltes : bractem bifarim, alternm, fere 
glabxw, 1-5 mm. longae, brunueo-lineolntrls; brncteolm 0. Periai~thii 
nursculi campannlati lobi marginibns exceptis oxterne villosi, brunueo- 
lineolati, exterioren lanceolnti acuti cymbiformes, interiores ovati acuti 
marginibns retrorsi. Stamina 6, mgnalia, perianthii lobis breviora, 
filamentis quam antheris longioribus. Spies feminea: flores 20-40 ses- 
siles alternatim gerentes : bractem et bracteolm adsuut. Pe?.ianthii 
feminei lobi iis floris masculi similes. Ovllrium densissinle pubescens. 
Fructrts stipitatm, stipite 41-5 mm. longo, imblicnts, mox ad caolum 
versus spectantes, glabrescentes, maturm tamen semper glnbrm : alao regu- 
lariter semiorbioulat~es vel irregulariter oblongre, 2-3 cm. long=, 10-15 
mm. latae, apice retnss, baai truncatm vel coneatre. Semitza ala mem- 
branacea inmqnaliter circurncincta.-Dioswrea spinosa Wall. Cat. 5103, 
pro parte; Hook. fil. BI. Brit. Ind. VI. 291 pro parte ; Collett and 
Hemsley in Jonrn. Linn. Soc. xxviii. (1890) p. 137. 

BURMA. Hukung Valley near the Aasam border, Qrifith, 5545, 
K.D. Bhamo District; Bhamo, on land above flood lerel, Burkill 
in Herb. R. E. P. 22770; hills east of Bl~arno bejond Momouk, Brtrkill 
in Herb. R. E. P. 21530, 21546. Katl~a, District; Kathn, Burkill in 
Herb. R. E. P. 22499, 22640, 22657, 22659. Northern Shan States ; 
Lashio, Burkill in Herb. R. E. P. 22536, 22578; Manpme, Burkill in 
Herb. R. E. P. 22504; Hsipaw, Burkill in Herb. R. E. P. 24059, 
24137 ; between Hsipaw and Mankang, Burkill in Herb. R. E. P. 24140. 
Southern Shan States; without precise locality, Abdul 

J. 11. 25 
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11611g-Kung, 2 5 0 0 4 0 0  ft., Craddock, 27 ; Fort  Stedman, Collett, 704 ; 
T:~ur~ggyi,  Ab'drll Xhtrlil. Pakokkn District ; Gatlgam Vnlley, Nillar 
in RIus. R. E. P. 20631. Rlinbu District ; below Kan on the  Y o m ~ s ,  
Az'be~t nird Cage. Prome D i s t ~ i c t  ; hills South of Prome, Burkill i n  
Herb. R. E P. 23824. Pegn District; Kgauktagn, Brcrkill in Herb. 
R. E. P. 21978, 22119; Sit tal~g side, K~LYC, 2629; Bank of Sittrrng, Ecrz 
483 ; Pegti town, in bamboo thickets, Burkill in Herb. R. E. P. 21960. 
Bfynungmq-n Ilistrict; Hrnanwi, Buvkill. Amherst District ; Monlmein, 
IVallich, 5103 C ; on the soutll-east of Monlmein, Bccrkill in Herb. 
R. E. P. 2:1917 ; Thil~gnn-111i-naung on the eaat of the Dawna range, 
Burkill in Herb. R. E. P. 24385; Myawadi on ttie Siamese frontier, 
Biirkill in Herb. R. E. P. 24448. Tenasserin~, without exact locality, 
Helfe~,  5544. 

A very closely allied species is f w n d  in south-west China, wtiich 
we hove describe. 

DIOSCOKEA YUNNANENSIS. Rhizomn deest. Uarclis sinistrol.sum volu- 
bilis, dense pubesce~is, teres, ina~.matus (saltem quoad snrculi). Folia 
membranacen, nlterna, subreniformi-cordnta vel cordata, sinu angus- 
tiore, apico pnrum ncuminata, supra glabrescentia viridia, infra dense 
alllo-pubescentia, inermin, 7-9 crn. longa, 11-14 cm. lata, nervis prima- 
riis 9-11 (extremis bifurcatis) infrn distil~ctis supra vix distinctis, ner- 
vis secundnriis suprn it~fraque indisiinctis, reti anastomotico vix visibile : 
petiolus deliso pubescens, inermis, 3-8 cm, longns. Spicm dependentes, 
ad nxillas foliorum singulm vel binse, masculse 18-20 cm. Io~gm,  fetniuem 
5-20 cm. longs. Spicm m a s c u l ~  rhachis prmter basin sterilem 1-3 om. 
longam flores in cq-mis scorpioidii~ 41-10 mm. distantibus gerentes : cymm 
3-5-norm, 5 m u .  longs, rtpicem spica, versus spectantes ; bractem bifa- 
r ie,  al terns,  extus dense glnbrescentes, intus glnbrrc, 1-5 mm. longae, 
bruunco-1ineolat.e : bracteolm 0. Pel.innthii mascrili campanulati lobi 
brunneo-lineolati, suboequales, ovato-acuti. Stamina 6, mqnalia, peri- 
anthii lobis breviorn ; filamenta antheras subsequantia. Spicm feminem 
flores 6-12 sessiles alternatim gerentes ; bracteoe extns dense pubes- 
centes : bracteolas non vidimus. Perianthii fmine i  lobi iis Boris masculi 
similes. Our~rizcqtdensissinie pubescens, 3-6-costatum. Ei.uctrcsmatnree 
i g n o t ~ ,  post antbesin teste ovario grarido ad cmlum versus respicie~ltes. 

CHINA : Yunnan ; Mengtze, i n  moods a t  4,600 and 5,000 feet, A .  
Herrry, 9288 and 9288 A. 

This species differs from D. bir.inaiaica in the  more pubescent 
lenves, in the equal porinnth-segments and in the filaments. 

~ ) I O S C O R E A  sp. Another apparently nearly related p l ~ u t  bas 
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been once collected by Scortechini in Perak, who gives IIO preciso 
locality. 

I t  i~ distinguished, as far na the sterile plant is concerned, by the 
main stem being derlsely beset with very large compound prickles 
which have two to six cusps. The smaller stems 11nve simple prickles 
fewer andsmaller than those on the main stems, but even the  prickle^ on 
these are larger than the prickles usually met with in corresponding 
situations 011 D. birmanica. Ttie petioles are prickly as in the Burmese 
plant and have the same basal stipular thorns; but the leaves them- 
selves are mtller differently shaped, being ovate-cordate, 20 cm. long by 
11 cm. broad, and having no thorns on the veins : the younger leaves 
have hairs beneath towards the bnse. The plant, which is probnbly an 
undescribed species, deserves to be looked for. 
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Novicim Indim XXIII. Four Orchids new to the Indian Flora.-By 
D. PBAIF. 

In this paper are given descriptions, after the style adopted in Sir  
J. D. Hooker'e Flora of Britieh India, of four species of orchids discover- 
ed to be Indian s i ~ ~ c e  Sir Joseph's masterly account of the O r c h h  
waa written. Two of them are novel forms of well-known Indian 
genera ; the other two are members of a very interesting genus which 
extends from Japan to Java, but which was not till q n i b  recently 
known to occur in any intervening area. One of the two, which appears to 
be not nnoommon in the Eastern Himalaya and the Khasia Hills, is 
identical with the Japanese plant. The other, which externally resem- 
blea n formerly known Java species and which comes from the Malay 
Peninsula, in floral structure really more closely agreea with ita Japanese 
than with ite Javenese congener. 

Tnxsa I. MALAXIDEB. 

2. MICROSTYLIS N m .  

2b. M I ~ ~ R T Y L I ~  CABDONI Prain ; Beng. P2. ii., 1004 ; leaves 2, eeasile, 
opposite, ovate; b m l e  epreading, shorter than the ovary; sepals 
ovate, the  poete~aior slightly narrower than the lnteral; petals narrow 

J. rr. 2 
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oblong, &out equal to the sepals in length ; anr ic l i  of the lip obtam, 
blade with bifid tip. 

Stem 0. Leaves green, 3 in. by 1'6 in., sub-opposite, explanate and adpreeaed to 
the mil. Bmpe 6-8 in., pinkish below. Flowere ' 2 . i ~ .  aoroae, sessile, pure white or  
greenish ; anrioles of lip considerably shorter than the blade. Capsule .36 in. long. 

The neared alhee of this apeaiee are 16. khaeiana whioh h.s flowere of about the 
same aim, bat differe in heving e distinct above-ground stem with more nnmerone 
and aaattered leayea and h q  e different lip ; and M. Wallichii whioh also differs in 
having an above-ground stem with large leaves and much larger flopera. In  strno- 
tnre, however, the &were of M., Wallichii and M. Oardoni are very similar. 

Before the noape appeare the present speoies hae all the habit of a Habermria 
allied to H. diphyllaj ite .two leavea, and i t  Sppeare never to have more, l ie  olosely 
applied to the surface of the ground M in that plant. 

T B I B ~  II, VANDEE. 
39. EULOPBIA R. BR. 

Seat. I. EULOPH~A proper ; column not produced into a took. 
Leavee beginning to eppear a t  flowering time. 

f+ Peendobulb tuberous hy pogreal; leaves elliptic-lanceolate ; ucape 
simple. 

5 Lip longer thrrn broad, side-lobes short, 
3b. EULOPHU CAMPBELLII P ~ a i n ;  leaves elliptic-acnminate, scape 

with narrow loose whreate shekths, bracts lanceolate shorter than the 
ovary, sepals linear-oblong, petale broadly elliptic-acute, lip a a ~ ~ o m l y  
ovate-oblong, tip shortly 2-lobed, lobes crennte, diso with three yellow 
callose ridges fimbriata anteriorly. 

OHOTA NAQPUR : Manbhnm ; Pokhuria, Uampbell 7560 ! Singbhum; 
&dung, near Manharpnr, Burkill'e Collector 19734 1 

Stem slender. Leaves 8-6, many-nerved. Bmpe 10-18 in., slender thronghont; 
maerne laxly 6-8.flowered; braota '25 in.; sepals '6 in. long, '16 in. wid% green, 
brownish towardr the apex; petals se long ae sepals, '25 in. wide, in coloar the names 
lip -6 in. long, 'a6 in. wide, greenish white with nnmerone spreading sad reosrved 
l i l ~  purple veins; disk with three strong yellow ridges, the central beooming obso- 
lete towards baee of lip; the central throngbont and the lateral for their anterior 
two-thirde oovered with projeoting papillm ; spur obsolete. 

The taberona mote of thin plant are enten after k i n g  boiled m the Sittgbhoe 
dintriot 3 it is there known RE Jadu Banga. 

T R I B ~  111.-NEOTTI ear. 

94b. LECANORCEIS BL. 

Terrestrial leafless herbs; soapes erect, simple or branched f m ~ ~  a 
branohi% rootstoak; sheaths of scapes remote, of rhizame paore ap - 
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proxinisted thicker  persietent. Flowers racemose o r  eptcate. 8 ~ a b  
enbeqnal, free, enbered,  the i r  baeea a a r r o n n d d  by a small  u r m l a t e  
toothed epicalyx. P ~ t a b  l ike eepala. Lip ereat, ehortlp a d n a b  60 the 
baee of t h e  column, o r  f ree b u t  embracing t h e  oolnmn below, above 
somewhat  wider, concave wi th  two subacute side lobes a n d  6 round& 
central lobe, pubescent w i t h i n  Oolurnn ra ther  long, straight, $il&ted 
above;  s t igma short  rounded;  a n t h e r  adnate  to mar& of cl inam 
drium, cells distinct ; p o l b i a  granular,  ovate o r  oblong. Oapbuk nar: 
row-oblong, dehisoing from base to apex, t ipped by t h e  toothed o r  en t i re  
cupnla r  pereistent epica1yx.-Speoies8, i n  Malaya, Indo-Ohina, E. Hima- 
laya  a n d  Japan.  

1. L ~ ~ ~ A N O R O H I ~  JAPONI(1k Bl. h f ~ .  Bob. h g d .  Bet. g, 188 ; hwel'a 
racemose, eepah  a n d  petals narrowly obovate obtaee ; lip oblong, with 
subacute wide t r iangular  side lobes, aoftly hairy at t h e  baee a n d  densely 
pnbeaaent with s t rong  reflexed hairs  towarde t h e  margin of t h e  rounded 
c n d l a t e  mid-lobe within. BL Orch. Arch. Ind. 176, t. 62. 

EABTERN HIMALAYA : Sikkim;  above Rnngbee, 6,500-7,000 ft.,Prain! 
Prain's Oollectors ! ASSAM : Ja in t ia  Hills ; Darrnng  oad  Mongot, King's 
Oolrsdors I Khas ia  ; I h m l o o ,  Pant l ing 

X t e m s  rather d t ,  1'5-2 ft.  high, dark-green, tinged with purple, with 8-8 pnr- 
plish membmnons sheaths rather oloae below, more dietinot above, '6 in. long, 
embraoing the stem. Rucemee 8-4 in. long, 6-9-flowered, lax 8 brsds '8 in. long, 
triangular; pedicel with ovary 1 in. long; epialyx 18-U)-toothed, teeth mute; 
sepals and petals -6 in. loog, doll purple externally; lip aa long but mnoh broader, 
dull purple externally a~ are the side lobes within, interior of mid-lobe pde-yellow 
withill. 

Plowera self-fertile. A oarefol examination of the Bikkim plant in the living 
state reveals nothing that mn diatinguiah it from the Japanese. 

2. L s a ~ n o s o a r s  M A L A ~ O I P N S ~ ~  MZ. Trdna. Linn. 8oe. Ser. fI., Bot. iii., 
377, t. 66; flowera rsoemose o r  panicled, sepals a n d  petale lanoeolate 
spa tha la te ;  l i p  oblong no t  lobed? w i d e - s p a t h u l a  end densely ha i ry  
within. Joum.  Linn. 806. xxxii., 409. 

MALAY P~NINSULA : Singapore ; Penang, Malaoos ; K e d a h  ; P a h a n g  ; 
EWq. Perak ; Wray a21 ! 

Stems slender, wiry, often brauohiog, 1-1.6 ft. high, bleolr, with 6-8 small 
ovate-aonte sheathe, "d in. long. R a m s  1-8 in. long, 3-6-flowered, lax : bracts 
'1-'16 in.  loog, ovate mote; pedicel with ovary '5 in loog; epioalyx entire; mep& 
and petals '6 in. long, pale flesh-colonred or yellowinh-whib; lip aa long but muoh 
broader, pale flesh-oolonred externally, inside of lip anteriorly yellow. 

Flowen self-fertile. I n  general faoiea this npeoies oollaiderably reeemblm 
L. javanica BI., but dBers from that plant in ha+ an entire epicalyx and in haping 
the b e  of the lip adonte to the oolnmn below, in whioh reepeob the preeent p h t  
is, es Mr. Bidley ban pointed ont, allied rather b L. japonico than to L. javaniccl. 
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Novich Indicm XXIV. 6bine neur Indian P1uutr.-By D. PBAIN. 
(With Plates VII-VIII). 

In tbis papor are given descriptions of a few plants new to the Flora 
of Britbh India either i n  the senae that they are new to ~cience or t h ~ t  
they have been ascertained to be Indian bitlce the portions of the Flora 
of British India containing wconnts of their respective natnml families 
have appewed. References are also oocasionally given to il~teresti i~g 
new looalities for speoies already fully described there. 

IV. ANONACEE. 

9. UNONA LINA. 
11. UNONA PRAECOX H. f. & T. - 
Add to localities of F. B. I. :-' 
SIKKIM : Ryang Valley, 4,000-5,000 ft., Uave ! 

3. QONIOTHALAMUS QRIPPITHII H.f. 4 T. 
Add to localities of F. B. 1.:- 
ANDAMANS: Port Blair, oommon. 

1. SACCOPETALUM LONOIFLORUM H. f. p T. 
Add to localities of F. B. 1.:- 
SIKKIM: Ryang Valley, 4,000-5,000 ft., dave! 

XXVII. S T E B C U L ~ ~ C ~ E .  

1. STERCULIA firaa. 

Leavee oimple tlot lobed; calyx lobee medium spreading. 

1 STEUCULIA KINOII Prain; leaves ovate-lnnceolate, long scumin- 
st,, b e  round, glabrous above, glaHeacent beneath ; panicles 01. race- 
mes drooping much ehorter than the leaves ; calfx lobes lanceolate-azu- 
minate. 

SIKKIM: Darjeeling Distriot T. Thowon! at Ranyak, T. At&rsorr 
n. 3881 Kootom, below Mnngpoq, 8,000 ft., X i ~ r g !  Rungbee, 3,000 ft., 
King! Lopclioo, 6,000 ft., Omaeton! 

A tree about 30 feet high, wood soft, bark greyish, branches with prominent 
oioetrioes. Leaves alternate, ovate-lnnoeolate, apex long mominate, h e  rounded, 
globrolls above, when young ep~ringly pnbeeoent with atellate hairs on the nerves, 
but moon glabrous beneath, 9-12 in. long, 4-6 in. wide, main-nerves 10-13 pairs 
a p d i n g ,  seoondary nervntion wider-meshed distinot ; petioles 2-26 in. long, &et- 

-baed  above; ntipulw lineor-o~nte, wlonred, mty-hniry. ~ h e r 8  near ende of 



branohen below the leaves, in the axil8 of oioatrioea in drooping few-flowed racemes 
or paniolw 8'5-4 in.  long^ pednnolea glabrous a8 are the slender pedioels '5-'7 
in. long, braofin very minute and fngaoions. OaEya brownish-red, csmpannlate, tube 
very short'l in. long, lobea5, lanceolate acute '6 in. long; finely pnbernlons. Stamens 
abont 6, united in an e m t  oreuate oolnmn, abont .2 in. long; anthers 2-oelled. 
Ovary 65-oelled, ovalee many. Fruit of 4-5 pnrpliah red or soarlet folliolee, 4-5 in. 
long, 1'5 in. wide. Beedo ovoid, '8 in. long -5 in. across, testa blue. 

Oamaeton givw the vernaoular name es ahinri pat. The speoies ir nearly 
related to 8. coecinea whioh in however essily diatingnished by its nermwer piloae 
calyx-aegmenb. I t  in also oloaely related to 8. labvia Wall., but is again very distinot 
beoatma the dy.x-lobea are not bearded within. I t  han been aornetirnea aonfneed 
with 8 .  h b t w g h i i  whioh hae however mnoh smeller flowers. 

XLI. C E L A ~ T E ~ E B .  

1. EUONYMUS hnn.  

6b. EUONYMU~ MACROCURPUS Gamble, Lid. Da+et., ed. II,18 (1896); 
leaves 2.5-5 in. long, .1-1.75 in. wide, ovate-lanceblate, a c n m b b ,  thick- 
ly papery, margins finely aerrate ; pednnolee 3-flowered axillary ; petals 
ovate, margins entire. 

EASTERN HIMALAYA : Bootan, a t  Kbnmpnng, 7,500 ft., Gambk ! - 
A large olimber ; branohee oylindrio. Lsavea pale-green, nerves 6-7 pairs, dis- 

t i w t  above and prominent beneath, mnoh onrved forward and forming a aeriea of 
intramatginal loopa partioalarly in the a p i d  half. Peduncle8 short, '85 in. long, 
rtout ; pedioela '2 in. long, rather atoot. P h w e  '2 in. acrosa ; sepal8 rotund, oon- 
cave, 6 j petale 6, ovate; style long. Fruit oblong, aharp-pointed, valvea 6, spreading 
stella,taly when ripe, hard and thiokly leathery or almost woody, 1'26 in. long, '75 
in. wide. 

A very distinct @ea 

7. EXONYMUS GEANDIFLOEUS wall. 
Add to looalities of F. B. I. :- 
E. HIMALAYA : Chnmbi ; Paroo, Dutrgboo ! Bootan ; Grifith ! 

Burtnrr : Shan Hills, a t  Monngtaya, 4,000 ft., Oollett! 
11. ENONYMUS C A L O ~ A E P ~ S  Kurz. 
To be deleted : is a Glyptopetalum. 
8b. ENONYMUS KACHIXPNSIS Yrain; peduncles 2-2.5 in. slender, fruit 

broadly pyriform, strongly 4-angled. 

UPPEU BURMA : Kachin Hills, a t  Sima, 6,500 ft., Shaik Muqrcinl! 

A shrub, branches slightly 4-angled nuder the leaves, terete below, smoobh. 
Leaves lanaeolate-aouminate tapering from below the middle to the narrowly onpate 
btrse with entire margins, elsewhere finely aerrate, thinly but firmly papery, 
4 in. long, I't6 in. wide; nerves slender acute 8-0 pairs, prominent beneath. 
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Peduncles 1.6 in. long, pedicel8 denally one to earh pednnole, .l in. long. h i t  
deeply $-lobed, the oalyx persintent a t  ite contraoted bane; length 1 6  in., width 
a t  apex -6 in. 

A very dietinot upeoies of whioh the pehle are not yet known. The sepala are 
mnnded, spreading, formihg a calyx '25 in. in dinm. 

8c. E ~ o ~ ~ a r u e  wssn~c~ws P d n ;  pednnclee 95-1 in. rery slen- 

der, &nit  snbpyr i form,  d is t inct ly  4-angled. 

B u w  : Tenatmarim ; Moolyet, 5,000 ft., Uallally! 

A shrnb, branohes distinotly Cangled thronpyhont, eomewhat &grooved in upper 
m r t e  of internoden, smdotb. Leawee ovate-lanoeolate aonminate, base wide-onnoate. 
margin entire, thiokly membranow, iY6-4 in. long, 1111-2'26 in. wide, nervee 6-6 
paire not prominent below, B d y  vieible above. Pedunclas '76-1 in., pedioela 
nsually 1, sometimee 2 to eaoh pednnole, '25 in. long. A.uit deeply &lobed, the odyx 
perahtent st its wntraotad barn'; length '5 in., width a t  apex '45 in. 

12b. Enomos WRAYI King, Joum. As. 8oc. Beng. Ixir., 2, 3M; 
l a v e s  4 5  in. h u g ,  b25 in wide, ovate acominnte,  m o t e t y  a n d  obscure- 
ly serra te ,  pednnclee very long slender, cymes lax 3-4 in. acrom, flowera 

nearly '25 in. m a s .  
MALAYA: Perak; Qnnong Batn Pateh, Wray ! Pahang ; Kota 

Qlanggi, Rdky ! 

A amall tree ; branohes oylindrio, smooth, dark-brownieh when dry. Ploloera 
5-meroaa, sepals large rotund e p r d i o q  oonaave, globresoent, margin6 membrunoos. 
Petab not much exoeeding aepale, rotund, olawed ; edges inourved nndulats, minute- 
ly pubernloue, green with dull d m e o n  veine. h i t  ehortly end broadly pyriform, 
deeply 5-lobed, the a l y x  pereiatent a t  the wntmoted baee; length '76 in., width at 
apex .6 in. 

A very dintinot epecies 8 in general eppeenrnoe appmPoking mat. olociely to  B. 
glaber, but with laxer oymen and widely different fruit. 

l7b. ENONYVG~ V I B U R N O I ~ E B  Prain; leevee 8-6 in. long, 1.25-2.25 
in. wide, oblong aou te  base rounded or t r n n o s t e  lees aften onneate, f r u i t  

very slightly 4-ridged. 

EA~TERN HIMALAYA : Sikkim; Snrei l ,  5,500 h 6,500 feet; Xing ! 
N e a r  Dar jeel ing,  Uage I Rungyroon ,  King ! Paaheting, &&we! 

I 

A shrnb ; young branohes faintly qnadrangnlar under the leavea. Leaves thick- 
ly herbaceous, margins finely serrate and elightly revolute with a tendenoy fot  thome 
of alternate pairs to be smaller and larger; nerven abont 6 pairs, distinct on both 
eurfaces; espeoidy beneath. Peduncles axillary rather slender, 1-1.5 in. bug, oymee 
very msny-flowered up to 4 in. aoroaa Sepals 4, wide reniform, spreading. Petah 
4, mooh exoeeding the sepals, orbioular, minutely puberulons. Style 0. h i t  eome- 
what depressed, very slightly 4-ridged, '8 in. long, '4 in. aoroee. 

d dintinot speoiea neareat B. bullobs, but with larger and more nnmemnely 
ttorrsrsd ogmw, m d l e r  frwt, and the veins on the leaves beneath lesr prominent. 



18. Emquw WLLISUS WaU. 
Add Lp loditigta of F.B.1.:- 
EA~TEBN B I ~ ~ L ~ Y A  * ~ o o t a a  ; King'# OOZWOT! INDOGEINA :'wage 

Hills ; Kohim~, OEarEe! Manipnr; Lingli, Wott ! 
19. ENONPMU~ PIMBBIATUB WaU. 
Add to localities of F.B.I. :- 
ATQ~ANI~TAN 8 K n m m  Valley ; 4 i t o h h !  ~ ~ ~ T E R N  BIMALATA: 

Razara; at  7,000 ft., Bdewart! Chitral; Ziarat, 7,600 ft., Hawissl 
f ihmir ;  Sonamnrg, 8,50OEt., Olarke! Berzil Valley, Duthie! Kishen- 
@Dga V8110y9 Duthk I 

20b. ENOBYYDB LAWBOIII 0. B. Olarke Mas. in  Herb. Oak. ; leavea 
lanoeolste-aonmiuete, 3-5 in. long, I in. wide, sharply eerrate exoept 
at the entire snneate base, fruit with 4 prominent angles bat not winged, 

KaurIA: Normai, Mnnsmai, &ohm, efa, Ulark! Mann! Bincona! 
Praia ! 

A rrpoll tres 1 luan~hee slender, eylisdria &now membranm or thinly oh- 
WWJ, nemm 6-8 pain, rather dietinot, repeciolly beneath. Zttpotwcerrcs laxly oy- 
moee; oymee 2 in, aoroee, pednnolee very elender, 1'6 in. long r pedioele almost fili- 
form '26 in. low. Plowers '3 is. aoroee. Bepale 4 ronsded. Petals 4 orbionlar, ehortly 
ohwed, mnoh exoeeding aepala, margin faintly undolate but not fringtd or toothed, 
finely reined. Phcit thinly ooriaoeoaa, .8 in. long, d in. aoroen. 

Very like and very nearly related to 8. fiigidue, bnt with rather larger petals 
a d  very dillereet fruit. 

7. CELASTBUS LINN. 
1. CELAETBUS PAHICULATA WilM. 
This spmies, ae defined in the Flora of British India, includes three 

epecies as recognieed by Hoxbnrgh, vk. :-0. paniculata, 0. multijora 
and 0. nufane. Of tl~ese tlie two former are oel.tainly quite distinct, and 
the third, which approaches 0. multi*a ie also possibly distinct. The 
three may be diagnosed, with much ease, aa follows :- 

... ... Leaven rounded ... ... C. panieuloto, ... Leavea oblong .., ... ... 0. multiwa. 

... Leeve~ obovate ,.: ... ... 0. nutans. 

The geagraphioal areas oE the three, whioh may be looked upan as 
repreeentative species, is follows :- 

0. P A N I C ~ L A T A  WilM. 
N. W. HIMALAYA and SUB-HIMALAYA; Kalidnngi, 17romson 740! 

Pattlndop, Brandie 2032! Chamba, at  Raipnr, 3,000 f t ,  QlQrke 23681 ! 
Dehra Dun, Vicasy 175! Snbmonhne foreeta of Pilibhit, lhtthig 
21400/a! Kheri in Ondl~, Duthie 21403! Bettiah, near the Nepal h n -  
tier, Hieronymus 443! RAJPUTANA: Aboo, King ! Btocks! 0. INDIA: Gwa- 
liw, Jlap$eo 22 ! qhpndwe Pistrict, Puthis 8211! WEBTERN INDIA; 
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Baa-sein, Burkill 16787! Concan, Stocks ! near Malcolmpett, Uumpbell ! 
Deccan; near Poona, Woodrow! Oooke ! S .  INDIA: Nilgiris, Sdmid!  
olarke 11282 ! ( ; lad le  11646! ' Shevaroi Hills, P m t t e t  33 ! 456! 467 ! 
looalities doubtful, Wight 462 (K.D.) ! 4&3 (K.D.) ! and in Wall.Cat.14301 
F ! Hyne in Wall. Cat. 4301 B ! CEYLON : localities donbtfnl, J. Watson ! 
Thwaites C .  P. 1232! BENQAL : village jungles in Central Bengal 
f ir2  ! W. Bengal, on Pachete, Kurz ! Manbl~um Campbell ! BEHAR : 

Rsjmahal Hills near Sahebgmj, Kurs! Low hills near Topechana a t  
2,000 ft., K u r ~  ! CHOTA NAQPUB : Palamow, i ~ i  Knmandi reselmve, 
Qamble 8780 ! Hamribagl~, Goleh, Prain ! Parasnath, 2,000 f t  , Kurz! 
and 2,500 ! Clarke %,a57 ! BUBMA : Karenee, Kurz 1926! Pegn 
Yomah, K u r ~  ! Ava; Wallich 43pl K ! Yeu, Cole! Shwebo, Abdul 
Hup! Shan Hills ; at  Keloh, Oolbtt! Pwehla, Colbtt ! Fort Stedman, 
Lwekaw and Taunggyi, King's collectors! 

A very distinct form this plant, distingnislied maiuly by its leaves 
being pnbesoent benenth, is confined to Bnrma. I t  may be known as:- 

C. PANICULATA var. PUBESOENL~ Knrz (= C. pbescens Wall. Cat. 
4303). 

BUXMA : Pegu, Eyre! Prome Hills, Wallich 14308 ! Pegu Yomah, 
Kurz! Maymyo, King's collector ll! 361 2591 Shan Hills; Taunggyi, 
King's colhtor ! b 

Another but less distinct form with unusually large and rather fir- 
mer l ea~es  occurs in the Andamans. This may be termed 0. paniculata 
vnr. andamanica. I t  is not nncommon in tlie vicinity of Port Blair. 

CELABTBUS MULTIFLOBUS Roxb. 
NEPAL: Hamiltoi~, Wallich 14302 ( 0 .  dependens Wall. Mas.) ! SIK- 

KIM:  Rungit 700 ft., Olurke 26 339 ! 2,000 ft., Hooker ! Ryang 800 ft., 
Osmuston ! Gnrubsthen, 1,500 ft., Prain's Collector ! DAPHLA HIT,LB : 

Radhu pokri, Lister ! ABSAM : Valley of Brahmapntra ; Dibroo Mukb, 
Mastere ! localities nncertaio, Ch-fith ! Wallich, Qrifith and WClellond! 
Qanlrati, Simons ! Kl~aaia Hills, Simons ! Hooker and T h o l a  ! 
BURMA : Chindwin, near Tnmmoo, Prazer 167 I Kendat, Prazer ! Chin 
Hills, Prazer 236 ! Kalay Hills Praeer ! Kaclli~~ Hills ; near Sadon, 
Shaikh Muqim! .Koni, Prazer ! Pinmons, Abdrcl Hccg ! Slim Hills ; 
Taunggyi, King's Oollector ! TINA~SEBIM : Tavoy, Oomaigoi, Shaikh 
Muqim ! 

CELAETUUS NOTANS b x b .  
S. INDIA : Kmg (Colleotor unknown) ! Travanaore ; Peermed, 

3,000 f t., Bourdillon ! . 
2. CELASTBU~ STYLOBA Wall. 
Lawson has under this name coufnsed two very distinct speciee, ms., 

0. styha Wall., which he desoribes a seoond time am Qym+a 
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nq28ata and Oelastrus sp. n. 3 Hook. f. in Herb. Ind. Or. whioh ia a 
very distinct plant,  qu i te  difierent f rom 0. stylosa. The two can be at 
once distinguished by t h e  s tamens which have h i r su te  filaments in 
0. stylosa, b u t  glabrous ouee i n  Hooker's speaies, which is  defined below. 
a. styloea is abundant  in Nepal, S ikk im and  Khasia, but has not been 
m e t  with i n  Burma. 

2b. OELASTBUS HOOKEEI P r a i n ;  aalyx segments oblong obtuse ! 
petals + in. oblong w i t h  f a i t ~ t l y  toothed margine towards t h e  apex, 
ent ire  below; stamen8 glabrous ; style faint ly  3-lobed; fruit brown, 
3-celled, 6-seeded. 

SIKKIM : Lachen Valley, 8-10,000 ft., Hooker l King'a O o l k t o r  ; 
Darjeeling a n d  neighbourhood, 6,000-9,000 ft., King l Kure! Olarke 

27090! 35758! Qamble 682 ! 1926 1 DAPHLA HILLB: LMter! K H A ~ I A :  , 
Nurtiang, Hooker and T h o m s m  ! BURMA: O h i ~ d w i n ,  P r a m  I 

- ra 
A shrnb ; usually olimbing. Leaves 4 in. long, 2-2.6 in. wide, elliptio or ovate- 

oblong, acute or aonminate, serrate or snbentire, turning brown (when dry). Flowers 
in uillary or terminal racemose oymw, eometimee np to 2 in. long. Fruit brown, 
tipped by the penistent etyle. 

0. Eookeri, m the deanition shows, is very nearly related to 0. styloea, bnt it  is 
eesily distiagninhed by the thinner leaves which beoome reddish-brown when dry, 
thoee of 0. styloea remaining green ; by the capsnlee with thinner valves whioh are 
brown instead of yellow; by the filamerrts whioh are glabrona instead of pabeeoent ; 
nlld by the petals whioh are only faintly toothed not deeply undulate. 

2c. C E L A ~ T B U ~  M s r s s A N r r o L r A  P r a i n  ; oalyx segmenta short ly  ovate  
subacute ; style  slender entire, f ru i t  3-celled, about  6-seeded, seeds blaok. 

KHASIA HILLS: a. hfann I 
A shmb, with ' tereb branchee. Lsavas ovate-lanoeolete, teperiog from the 

middle to the aanminate apex and the onneate base ; 4'6 in. long, 8 in. wide, mem- 
branons, pale-green, glabrons, margins serrate ; petiole slender '4 in. long. l&oers 
io short axillary or terminal m m o s e  oymes. Prurt green, valvea 8, very thin, 
style pernistent, elender. 

8. CELA~TBUS vENULosA W a l l .  F r u i t  8-celled. 
Add to localities of F.B.I. :- 
SIKK~M: outer  hills, above 2,000 ft., Dungboo 1 DAPHLA HILLS : 

Harmati ,  a n d  elsewhere i n  the ou te r  hills, Lwter I 
Thie species hw, an its nearest ally, one from the Ifslay Amhipelago, 0. race- 

rndosa Heesk. The two are related to each other mnoh as the forme united nnder 
0. panirukrta are. 

3b. CELASTRUS LISTEEI Prain; calyx segments half orbioular; s ty le  
short; f ru i t  3-celled, 3-seeded. 

DAPELA HILLS : Tenir Lampa,  3,000 ft., Lbter ! 
A emell tree, with smooth dark-brown round branches. haves  large, ovab or 

3.4. a7 



w D. Prain-Som new Iudim Pknte. [No4 b, 

obowb, dark-brown when dry, glsbmna, apex mnnded with an abrupt scnmen, 
base wide-onneate, margin entire; 8 in. long, 3.5 iu. sorose, snbooriaoeone. FZowers 
in short axillsry or terminal oymea. Fruit-large ' 5  in. eorose, 3-ceIled, 3-seeded; 
Beeds brown, .S in. long, somewhat onrved. 

Nearty related to 0. nwnonperma, bnt with larger leaven, a different habit and a 
3-oelled, 3-mded frnit. 

Y 8. GYMNOSPORIA W. &. A. 
2. ( ~ Y R ~ ~ O B P O E I A  NEQLECTA Walk 
Thie species should be deleted. If is based originallr on Oelaekue 

neglectua Wall. Cat. 4341, which is Uehetrue styloecr. . 
; Lawson in thd Flora of Britdsh India has associated Oeilastrus 3 at- 
teanata Wall. CE~. 4319 with the preceding number. The mrr-terisl at 
Clalcutta is not very good, but so far as it goes, it doe8 not admit 6f this 
number being distingoished from Oelastrus oxyphylla Wall. Cat. 'a12 
wliich ie treated by Lawson as the basis of Qymnospork acuminatu Hook 
f. Moreover Lawson brings under Q. nsglecta the plant issued by 
Wallich ar, PBaebotrye acuminata Wall. Cat. 2321. Thie last, whioh a p  
pears to be the true basis of Q. acuminata Book. f., is certainly identical 
with Wall. Cat. 4312. 

7b. QYMNOBPORIA SIKKIMENSIS Prain; leaves 5-7 in. by 2.25-3 in., 
avate obtnse, very obscurely serrate, thinly coriaceons, glabrous. 

SIKKIM: Tista Valley, Gamble 1743 ! Ambiokh, Prain'e Oollector ! 

A small tree; brsnohes unarmed, atontish, dark, glsbrone. Flaoers small, in 
npmemns olnstered oymee from old leaf-soars ; pednnoles, 1'76 in. long, oymee 2 in. 
aorosa. Bepale 6, ehort, obtuse, ooncave, pnbernlaue, externally oormgate. Petals 6, 
wide-oblong, obtnse, thrioe se long as sepals. St&mens 6, filauieots slender incnrved, 
stteobetl ontdde disk anthers ehort, broad, 2-oelled. D i d  thiok fleshy, eorrngsted. 
Style6 short, mherent with vertioal grooves; etigmaa elightly reonrved. Fruit 
tnrbinate, 8-oelled, '6 iu. long, '8 in. aorose. 

70. QYMNOBPORIA CUETIBII King in Joutn. As. 80c. Beng., lxv., 2. 
358 ; leaves lb-6 in. by 2 . 2 5 3  in. ovate-elliptic subaonte, distantly ellal- 
lowly orenate, coriaoeom, glabrous. 

KEDAH : Ourtia ! 
A wandent shrnb ; young branches stoutish, grey, glebrons. Flowers emall, in 

olestered oymes from old led-scnrs ; peduncles '6-'7 in. long. Sepals 5, semiorbi- 
calnr, the edges with ta few short thick cilita. Petals 5, oblong, obtnse, mnoh longer 
than sepals. B t a ~  6, filaments slender, incnrved, attsohed outside disk ; anthem 
small, enborbicnlar. Disk thiok, fleshy, entire. Style  ehort olavate. Fruit widely 
ovoid, almost globnlar, 3-angled, 3-valved. Beeds 1, or often 2 in eaoh cell. 

13. SIPHONODON GBIFF. 
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Add to looalitiee of F. B. I. :- 
.h~aaaamre: a& groap, Prain! ~ T L I B N  HIMALAYA : Sikkim; Ti& 

Valley, Pram I 
L. L r o u ~ m o a a .  

108. CRUDIA SCHBPB. 
O a m u  MANBONI P r a i n ;  ledeta thinly coriaamus, glabrone, ovate- 

oblong or oblong, shortly acominafe, rachia slightly prolonged beyond 
the terminal leaflet. Towhirw M a m i  Prain Mee. 

BURMA : Tenasserim; Tavoy, Mamn's OoUsctor 172 1 8061 

A tree with glabrone brmohleb. h w r  odd-pinnate, -his 4-6 in. long, 
petiole artionlate, the interpetiolar rtipnlea united s t  the haw ; leufleta 6, petioluler '26 
in. long, glabrons aa is the raohia whioh in prolonged M an wumen beyond the lart 
leaflet ; alternate, ovate-oblong or oblong, bsse onneata nuely rounded, apex rounded, 
with an abrupt sharp tip.26 in. long, 6-8 in. long, 8.26-S'6 in. wide, dark-green above, 
paler bnmth ,  quite g b b m  on both snrfpoer, 1 a M  perves @bout 10 pa+, spread- 
~ g ,  and looping within the margin, not very prominent bat diatinotly visible M is 
the eeoondarg venation on both snrfnoee. l " b u w 6  in long narrow nwemes fmm old 
lent-mils, beget a t  the base with ovate-lanoeolate oori~o~o'ne b a d - d m ,  -his &la 
in. long (inolnding flowerless pednnole 2 in. long) Enely puberalone thmaghontg 
pedioeleolwe-mt, slender, pnberalone, '86 in. long. Ualya-tube short, lobes 4 oblong 
'imbrioate reflexed in flower, sparingly pnberalone exkwnally glabrone witbia. 
Petals 0. dtanrans not seen. Ouaw shortly stipitate, deneely tawny-velvety, 8 4 -  
ovnled, atipe glabrous belbw, pubeemt above, as long M oalptnbe i style slender 
gbbrons excapt a t  h e .  Pod oblong, obliqnely rounded ah both ends, finely d t y -  
d v e t y ,  2.6 in. long, 1'5 in. wide. 

A very distinot speoies with l d e t e  and long raoemes of oloee-neb flowem not ' 

anlike t h m  d Uru& bantamenah Hasek., and qnite unlike thoee d any other 
hitherto deeoribed speoiee from Sonth Eastern h i e .  The prwent species, however, 
aiffern markedly from U. bantamensir in the more nnmerona leefleta and the longer 
pedioela. 

Mr. bfenron's colleotors have mooohtad with thin tree two Barmem wmw, 
vk., Ibintonui m d  !l'hit kouk wit .  

The pment  opportunity in taken of providing a deeoription for hitherto nn- . ohareoterimd Bornem epeoier. 

CEUDIA HAVILANDI P r a i n  ; leaflets thi n!y coriaceons, almost  glabrous, 
very long caudate-acnminste, rachia s l ight ly prolonged beyond t h e  termi- 

nal leaflet. Touchi~oa Havilandi Prb in  ?dB&: 
Bowro : Sarawak, sear Knching, Havikrnd 3070 ! 3703 1 

A ehrnb with slender qnite glabrom branohlds. h a w s  odd-pinnate, raahL 
l'&B'S in! long, petiole nrtioalete, the interpetiolar sYpbles ndited at  the beee by 
their inner margins, thereafter free, lanceolate, ape& p a y o n e  on their petiolar 
aapeot ; leafleb 4-6, very rarely S, petiolnles '15 in. long, glabroua M in the raohie, 
whioh is prolonged beyand the last leaflet aa e short .blunt ppoess; elternat% 
narrowly ovate or obovate-oblong, base ronnbed, apex prolonged ihta a .76 4x1. long 
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narrow-caudate tip, 2-4 in. long, '75-1'6 in. wide, dark-green, glabrous dull above, 
glanoeeoent and very flnely and minutely pnbernlons benenth, lateral nerves 7-8 pairs 
slightljssoending,l~ped '26 in. within the msqin, rather prominent y ia the 
secondary venation beneath, obonre nbove. FZomrs in narrow raoemes at  bnsee of 
new leafy shoots, with finely pubernlous racbis 2-3 in. long ; pedioels slender, nuder 
'26 in. long, finely pnberuloue with 1 or 2 minute pnbernlons bmteoles, one-third 
below oulyx ; buds oblong, '2 in. long. Oalya-tube ehort, lobes 4, ovate, imbricate, 
reflexed in flower, finely pubernlone externally, glabrous within. Petals 0. Btamans 
10, filaments glabroas, free, sleoder, m long as etyle ; anthers oblong, versatile. Ovnry 
shortly stipitste, densely rusty-velvety, Z-ovuled, stipe glabrous, ae long as oalyx- 
tube ; style long,,slender, glabrous, '26 in. long, rather longer than ovary and stipe. 
Bhcr't not rieen. 

A epeoies very closely related to Orudia cawkzta Prain, (Jocern. As. BOG. w., 
Ixvi. 2. 220) but easily distinguished by the absenoe of the d y  pubeaoenoe ohe- . 
rsoteriatio of that plant, and by the broader ledeta. 

HUMBOLDTU BOURDILLONI Prain; 'branches solid, node8 n o t  con- 
atrioted, leaves distinctly petioled, rachis winged, leaflets oocmally 6, 
b u t  lowest pair may be absent  though t h e  joint in the main  rachis  

corresponding to the i r  position is present,  pet,iolnles 0 ; petals 5. 
TBAVANCOBE : Peermerd Qhht, 3,000 ft., and Peennerd Road, 2,800 ft., 

'Bourdillon 906 ! 1080 ! 
A handsome tree, 50 feet high. Btipuler not seen. Leaf-rachis 46-8 in. long, 

leaflete ovate-lanoeolate or lanoeolate, thinly oorieoeoue, 2-4 in. long, '6-1'6 in. 
wide, base nneqnnl, rounded below, cuneate anteriorly, apex gradually tapering from 
near the middle, tip rounded or aonh. C q m b r  from tnberolea on the stem, olus- 
b r e d ;  2 in. RoIQEs; 1'76 in. long; lower pedioele dender, their pedunolesl-2 in. long, 
puberulons ; braoteolea and sepals finely closely grey-silky, brsoteoles '2 in. sepals 
-45 in. long. Petals ovate, obtuse, rather longer and wider than the sepale. Pod 
bright orimson, finely eilky, 4 in. long, 1 in. wide. 

This very flne speoiee ie quite unlike aoy other Hsmboldtia except H. decurrrns 
Bedd., by reaeon of ite winged petiole and raahis. I t  differs from H. decwrenr by its 
muoh emaller l aver  with fewer leaflete; its smsller flowers with breoteoles lear 
than half the size, and its mnoh longer, slender pedioeb. 

3. Gsnar (Sieversia) 8IKKIM ENBE Prain ; hirsute, leaves lyrate, 
pinnatisect with a large orbicular or reniform terminal lobe and  nu- 
merons small  terminate  la teral  lobes, irregularly crenate eerrate; flowere 

ere& achenee hirwte. (PLATE 7). 
EABTE~N HIMALAYA : Sikkim ; Jongri, Onglathang and Huhalanghi ,  

Bkg'r OoUector I P&'t Oollsctor I 
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Bootstuck tibut. Leaves 3-6 in. long., terminal lobe 1.76-8 in. wide, lateral, 

lobes 6-l2-jngate, oloee-set or distant '16--25 in. long. FZotocring stems with 2-3, 
rarely 4 leaves, reduced to the terminal lobe or with only 1-2 paire of lnterel lobea 
and solitary, rarely 2, flowers. Floloers "76 in, aamea. Calya-lobes trinngnlar or 
ovate-acute, enlarging in frnit, finely pubescent and at the same time rather spar- 
ingly hispid, not spreading. Petals ron~lded with cuneate baae, yellow, diatillotly 
veined, h i in te  a t  leaat a t  the bane within, sometimen sparaely pnbesoent on both 
aurf~roes; not mnoh exceeding the oalyx-lobes in flowers, maroescent but shorter 
thnn the a lp - lobes  in fmit. Stamenr 40-60, filaments hirsute. Carpla hispidly 
h i e ,  sessile e t  the bane of the calyx, style glabrous or flnely pnbeeoent. Achenee 
mute at  both ends, hispidly hairy. 

Very different from the mmmon Himalayan Sieverain (Uwm slatum Wall.) and 
more resembling the Northern Asiatio Ueum (Sieversia) rotundifolium Langsdorff, but 
with more nnmerona bteml lobes to the leaves and very different aohenes; The 
apeaies appears to be both 1-1 and rare. I t  has been oolleoted on three o o d o n s  
bat always in Western Bikkim not far from the Nep~lene border. 

11. P O T E N T I L L A  LIHN. 

6. POTPNTILLA PURPUBEA ROyle. 

Add to localities of F. B. I. :- 
SIKKIM : Tbangn Hooker ! Younghueband ! CHUMBI: Syampoo, 

King's aolkctor ! D~STRIB. Kiala, 8 o u l k  

66. POTINTILLA 8IKKlMENSES P r a i n ;  leaflets 3, obovate, cnneate, 

truncate, 3-5-lobed, flowers in smrrll cymes dark-red, 5-merons, achenes 

with s few hispid hairs, etyle short ,  ventral. 

EASTERN HIMALAYA : Sikkim ; Gnatong, Dungboo ! Lyang, Qabnr 

on Kinchinjenga, 15,000 ft., Kiny's aollector ! Jongri,  IIing'e Oollector ! 

Bootstock woody, depressed branohed. Leaves mostly radio111 with s few soat- 
bred canline, olothed with soft silky hairs ; petiole np to 2'6 in. long, slender ; lenf- 
l e b  ,25276 in. long, onneate at the baae, lobes short, ovate, suhnoute. nerves obscure ; 
stipnles large, membranona. Flozowing s@mr .5-5 in. long ; cymes leafy and silky. 
Fbmere pedioelled. Cdya '2 ill. long, lobea ovate-lanceolste, acute; braoteoles 
Innoeolate. Petale snborbionlar, not exceeding oalyx. Stamens 5. Carpels 80. 
A e h  ovoid, obtwe, with a few kispid hairs at apex and round the baae, reoep- 
tacle flat. 

Nearest to and mnoh reeembling P. Sibbaldi, but differing markedly in the dark- 
red petals and the hiepid aohenee. 

16. ROSA LINN. 

1. ROSA INVOLUCBATA &Zb. 
Delete from S y n o ~ l y m s  of F.B.T. :-Rosa L ~ e l l i i  Lindl.  T h e  

Rose known ae Rosa Lyellii a n d  excellently oharacterised by Lindley seems 

qnite a distinot species from R. ircrolucrata. Its reensoitation calla for  
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some'rmendment in the distribution of 8. inwlwata  which, ae teatxed 
by specimens in the Calcutta Herbarium, is aa follows :- 

Typa'ca ; leaves pubeeoent beneath. 
UPPEB GANOETI:: PLAIN : Morndabad, Holkd! N. BEU : Kurz ! 

Clarke ! Anderson ! N. BENQAL : Naogaon, Prain ! Rangpar, Watt ! 
A ~ ~ A M  : Nowgong, Simone ! BURMA : Minbn Diet., st Sinbok, Gage ! 
Kyonkmyoung, King'e Oollector! 

TAB. glnbra ; leaves glabrous or very slightly pubescent beneath. 
R. bracteata Roxb. Ic. Ined. 

UPPEB GANQETXC PLAIN : Gorakhpnr, Duthie's Oollector ! CEOTA 
NAQPUB ; Udnipnr Tributary State, Prairo's Oollector ! VIZAQAPATAY : 

Jaipnr State, V. Ilall! E A ~ T  BENQAL : Pabna, Ohrke ! Jatrapnr, Wutt ! 
AMAM: Sylhet,, Jl~ils,  Hooker & Thomon! Xann! Roberteon ! BEAHHA- 
PUTM VALLEY : Oauhati, J d n u  ! Mann ! King's OolLetor ! Golaghat, 
Mashe ! Sibagar, Masters ! MANIPUB : Impbal, Watt ! BURMA : Myit- 
kyina, Pottinger ! . 

To this variety also belongs WRU. Cat. 696 ILE montiblls Pnndooa 
Sylhet confir~ibus " which, as Hooker says, is most probably also from 
Sylhet. . .  . 

TAB. pamyolia; leaflets aa in VAR. glabra, but less tlian half t h e  
size, (not exoeeding ' 5  in. in length). R. pdrcstria Ham. MSS. 
- N. w. HIMALAYA : Kamson, Blinkworth ! Nepal, WaUich ! %EHIB : 

Nakeswar, Buchanan ! CHOTA NAOPUE : Gamble ! J. J. Wood ! 
The diagnosis between R. involucrata and R. Lyellii is very simple, 

and may be given se follows:- 
Itimbling shrnbs, never olimbing on banks of alow running rivers 
. below high-webr mark or in the beds of jheels and baok- 

water8 ; brsata peotinata; flowers eeeeile ... ... inoducroto.. 
Climbing over tretw on dry ridgea; brsota entire ; flowers long- 

pednnoled ... ... ... ... ,.. Lytllii 

In other respects the two roses, ee Sir Joseph Hooker truly says, 
are exceedingly closely allied. Crepin hazards the s u g p t i o n  that B. 
Lyellii is a natural hybrid between R. inoolucrata aud R. morrchata, a 13%- 

gestion rather difficult to admit even if B. Lyellii had been, as was long 
supposed to be the case, confined to Nepal. The distribution of B. 
LyeUii, which is given below shows, however, in the writer's opinion, that 
Crepin's hypothesis is untenable. 

Roar LYZLLII Lindl. Monogr. Boe. p. 12, tab. 1 (1820). R. pubes- 
C ~ M  ItOxb. FL Ind. i. 514. 

SIWALIK~: "native of the mountains north of Rohilkand" Bozhrgh 
(Ic.) ! &yb ! NEPAL : in woods, climbing on trees, W d i c h  ! SIKKIY : 
Kurs ! O E ~ M L  INDIA : Segor, Vim y l 8. INDIA : NilgSa, Bchmidt ! - 
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M o m ' s  Mysore plant referred to It. inoolwata ie poseibly R. LyeZlii. 
I t  ie very unlikely to be Roxbnrgli's plant. 

10. %SA GIGANTEA C02ktt ex Orepin cO7npt~?8-&tldU8 8OC. ROY. 
Bot. Belg. xxvii. 152 ; climbing, evergreen, glabrons, subcorirtoeons 
stipnles very narrow, adnate for .75-1 in. with lanceolate free points 
2 - 1 5  in. long; flowers very large, on short peduncles always solitary ; 
sepals reflexed ; fruit large, globose. OoU. 8 Heml., Journ. Linn. Soc. 
xxvii. 65. 

MAEIPUB : Sirohifurar, 5-6,000 ft., Watt ! B ~ M A  : Shan Hills ; 
OoUett ! Qandkr ! Pram ! 

Olimbing over mokm and lofty treee. &eaves 8-jnpte, rarely 3-jugate,'the np- 
permort only 8-foliolate, 8-7 in. long, leaflet8 large 1'264'26 in. long, '761.76 in. 
wide, ovate or elliptic, bnse ronnded, apex mute or mnoronate, marginal teeth 
rsther emall, petiolulnte ; petiole glabrous minutely g!andnlar above, mnrgin of ati- 
pnlea minntely glandnlnr. Flowere eolitary, pednnolee 'b.76 in long. Calya-tube 
ovoid oa long ee the pednnclej oalyx-lobes 1.6 in. long, margin8 entire, lanoeolate, 
minntely spathnlatd, a t  the tipe, glabrone externally, finely pnbeeoent within. 
Uorolk 4-8 in. n o r m ;  petale large yellowieh~white wide-obovate with a median 
triangular muoro, very thick. Styles hirente throughout or g l a b ~ a a  a t  the tipe. 
h i t  large, globoee, yellow, fleshy, with a few large achenes. 

A msgnifioent speoiee, very like an extremely luxuriant form of R. indiccr Anot., 
but the writer believes quite distinct. 

11. ROSA COLLETTII Cr~pa'n Oomptes Rendus 80c. Roy. Bot. Belq, 
xxviii. 2. 49; climbing, etipnles free or nearly so, decidnone, setaceone, 
pubwent  ; prickles few, short, slightly reanrved ; leaflets moatly 3- 
jugate, ovate-elliptic, rounded or somewhat cnnente a t  the base, namwed 
to an acute or snb-obtuse tip, margin' finely serrate, glabrona above, 

- pubescent beneath ; petioles and inflorescence softly tomentose ; flowers 
oorymbose; ripe fruit globoee. 0011. 8 H~msl.  Journ. Linn. Soc. 
rxviii, 66. 

BURMA : Shan Hills ; Koni, 4,000 ft., Ool2&t ! Tamakan and Nonng- 
h y a ,  3,000 ft., OoZZett ! 

A oonsiderable olimber. haven e-8 in. ; lesfleh, terminal 1-1'6 in. long, '46'7 
in. wide, p r i m a l  .&75 in. long, rhortly petiolulate, flnely papery. C o m b s  short, 
1.5 in. long, by 1.5 in. wide; b r ~ t s  small, seteaeons, deoidnoas, p n b w n t .  aalynr- 
tube obovoid, pnbeeoent, lobes ovate-lanwlate '25 in. long. Cwolla smpll, -75 in. 
names, petals ovate faintly retune. %it pisiform, ' 2 P a  in. in diam., calyx-lobe4 
deoidnons. Styles oonnate, ehort. 

Nearest R. microcarpa Lindl., from China. 

l l b .  P w u s  (8orbua) Knuzrr Watt Mag. i n  Herb. Oalcutta ; lenflets 
6 pairs small, oblong, acute, sharply serrate eapeoially a t  theapex, verg 

. . 
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s p a r i n g l y  g rey -pnbe ru lous  ; c o r y m b s  long-peduncled ,  lax-flowered, p e t a l s  

sma l l  orbicular.  

SIKKIM: Phrtlnt ,  11,000 ft., T. T h o m o n !  K u r z !  Prai7r9s Collector! 
Sand t tkphu ,  12,000 f t., Qumble! 

'A small tree; young parts perfectly glabrons. Leaves 3-4 in. long ; leaflets coria- 
oeona, sparil~gly grey-pobernlons above, glabrous beneath, base nneqnnl, rounded, en- 
tire, sides entire below, sllarply serrate above aa is the Rpex, whioh ends in nn acute 
or mucronate t ip ; .i6 in. long, 35-'46, in. wide, venation not visible above, of a 6110 
olose-meshed subeqnal retionlation. Oorymbs 1.26 in. wide, their pednnoles glabrons, 
1'5 in. long ; pedioels slender. Flowers '25 in. aoroas. Styles 6, glabrona. h i t  9 6  
in diam. 

A speoies no doubt near P. foliolosa but abundantly diatinot. It haa been wl-  
leoted on five separnte ocoasions, in 1857, 1868, 1880 and 1903, always on the saine 
ridge-that along the Xepalese Frontier of Sikkim. Cousidering how very fre- 
quently this ridgo haa been explored by botanioal oolleotors we must conolnde tha t  
the tree in Sikkim is not only local but rare. 

15. PYRUS G R I F ~ ~ T H I I  Done. , 

A d d  to locali t ies of F.B.I. :- 
A s s r ~  : Nags H i l l s  ; Pu l inabadza ,  Watt ! 
16. PYRUS KHASIANA Dcne. 
Add to locali t ies of F.B.I. :- 
A ~ S A M  : N a p  H i l l s  ; Koli ima,  Oonry ! Konoma, Prain 'o Cotlec- 

tors ! BURMA : K n c h i t ~  Hi l l s  ; Pvain's Ootlectors ! 
17. PYRUS GRANULOBA Bertot. 
A d d  t o  localtiea of F.B.I. :- 
MALAYA : P e r n k ,  Scortechini ! Kunetler ! 
DIBTRIB. S u m a t r a  ; Forbes ! 

LVIII. COYBRETAOEE. 

I.  TERMINALIA LINN. 

16. TERYINAL~A BURMANIOA King  M85. in Hwb. o&utta ; l e a v e 6  

c lus tered  towards  ends of brctnchee, b e  cuneate ,  petiole e g l a n d u l a r  ; 
f r u i t  shortly beaked,  f la t tened so ae t o  show t w o  ridges. 

BURMA : Saga in ,  Oalcutta Barden  Collectors ! 
A tree :young bmnolies stont, denaely rusty-tomentom. Leaves orowded near t h e  

apioes of the branohes, nlternote, obovak, t l ~ e  apex very broad, sometimes obscnrely 
and minutely onapidate, tnpering from nbout the middle to the  short eglandular 
petiole; npper snrfnoe s ) ~ i ~ ~ i n g  and glabrona everywhere exaept 8t the  rusty- 
tomentoee base of the midrib, lower eurfaoe everywhere wvered with short rosty- 
tamentom ; length 4 or 5 in., breadth 2.6 to 3 in., petiole '3 to  '4 in., stout, densely 
rusty-tomentose. Spikes axillary, alternate, shorter then the  leavea, almost 
glabrons, ~olitnry. F Z m r s  rather less than '16 in. in diam., thoae in the npper 
part of the  spike mele, those in the lower part hermaphrodite. Oalym very eparmlr 
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pnbesaent outside, pnbeeoent inaide, the tube narrow, the month cnmpxnnlate and 
with ovate m t e  teeth. Fruit ellipsoid, mnoh oompreased, verticnlly grooved, the 
apex flattened and shortly beaked, the base narrowed, the edges keeled, q n i b  
glabrous, 1.26 in. long and 1 in. broad, the pericarp ornstaaeons, very thick. 

Of this only two speoimens have as yet been oolleoted. I n  the shape both of 
i t s  leaves and of its fruit i t  approwhen T. Oatappn L., from whioh, however, i t  is  
well dietinot. The meaaarementa of fruit above given are of unripe ep imens .  

LXXXIII. ~ ~ O N O T R O P E E .  

3. CHEILOTHECA HOOK. F. 
Anthem long, like linear lips on eaoh side of the connea- 

t ire ... ... ... ... 1. 0. khasiamu. 
Anthere short, hippoerepiform ... ... ... 8. 0 .  malayam.  

1. CHEILO~~EECA KHASIANA Hook. f. mm. Brit. h d .  iii., 477. 
KHASIA MTS. ; Hooker Lj- !l'hmnsou ; Ularke. 

2. CHEILOTEECA MALAYANA Scort. in Hook. f. Icon. Plant. xvi. t. 
1564 ; stems erect ,  s imple  o r  2-3-forked ; s t a m e n s  puberulons,  alter- 
nately somewha t  s l ior ter  and longer,  anthers short, h ippocrepiform ; 
stigma obscurely lobed. 

MALAY PENIN~ULA : Perak, in heavy jungle abont 3,500 feet  elev., 
Scosteckiui, Kunstler 2715 ! 

Stem 6-9 in. high, atontiah ; scaks '85-"15 in. long, imbrioate, ovpte-oblong, obtnae, 
gradaally inareasing npwardr, lurid purple (Scortechiai) or wary white (Kawtlw). 
Plowers terminal 1 in. long, solitary, hidden inside the leaves a t  top, bright-yellow ' 
(Kuastlar) or with the tips of the petals exserted, white (Scortechini). Sepals 5, re- 
mmbling the nppermost scales, linear-oblong, obtuse or sub-wnte, glabrous. Pstuls 8, 
larger than the sepals, rounded ononllate a t  apex, glabroae externally, internally more 
or  lean pilone. Stamens 6, filaments pilone; anthers short, innate, 0011s confluent af 
apex, dehiscing by marginal pores. Oaary narrowly fnaiform, stigma obaonrely 4- 
lobed, plwentas 6 pnrietal. finit a whita fleshy berry, '76 in. mrosa, tipped by the 
permistent remains of the style. 

The speaimena collected by Knnatler differ from those obtained by Saosteahini, 
eaaording to the notes of these two colleotors, in having white instead of purple 
eooles and yellow instead of white flowers. The petals of Knnatler's plant are very 
sparingly hirente within, and the anthers are abont twioe ss long as the figure in 
t h e  I com,  t. 1664, shewn. In other respeots, however, the two are identical, and 
t h e  doubt is  not no mnoh that Soorteohini's and Kunstler'a speaimens represent the 
-me specie#, as whether the Malayan Cheilothem redly differs speoificdly from 
the Kbde one. 

CIV. OROBANCHACEE. 

2 CH RISTISONIA GARDN. 

3b.  CHRISTISONIA SCORTECBINII Prain; &ern shor t ,  glabrono, aceles  
l inear ,  pedicel8 s h o r t  o r  0, ca lyx  oblong, lobes m u t e ;  o p p e r  antl lera 

J. 11. 28 
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I -ce l led  simple,  l ower  th ickened,  connect ive  p roduced  behind into an 
oblong appendage  w i t h  an a c u t e  tip. 

MALATAN PENINSULA : P e r a k ,  Scortechini 2121 ! 

Wholo plant 1.5-3 in. high. Stems very stout, covered with linear aaales. 
Flomcrs sessile or shortly peduncled, each with an  oblong cncnllate baaal braot "76 
in. long, nll pnrts loaded with sticky mucilage. Calyr spathaceons rupturing into 
usually 2, oocasioually 8-4 lobes in the fully opened flower, the tnbe 1 in., the lobes 
'25 in long. Corolla-tube white, with a yellow line inside in front, 2 in. long, infnn- 
dibnliform and curved above, the lower part narrowly oylindrio 1 in. long; limb 
8-lipped ; upper lip ontermoat in bud, ereot, 2-lobed, lower lip 3-lobed, spreading. 
Stnmsns didyuamous, anthers all conniving; filaments glabrous, inserted below 
middle of corolla-tube, 1-celled, adnnte to the enlarged filament, lower pair with 
a projecting aoute posterior process. Ovary 1-oelled, placentas 2, 2-fid, nniform- 
ly covered with ovules ; style glabrous downwards ; stigma peltate, flat, '2 in. in 
diameter. 

A species that moat nearly approaohea 0. Hookeri from the Khasia Hills, but  by 
coloration and other characters is evidently abundantly distinct. Soorteohini's 
specimens nre not good but are fortunately supplemented by a mannsoript descrip- 
tion written in the field. Boortechini takes the processes on the lower anther-oells * 
to  be empty cells, but they appear to the writer to be due to the production beyond 
the anther of the thickened connective. 

15. ELSHOLTZIA WILLD. 

13. ELSHOLTZIA (Enelsholt ,zia) KACBINENSTS Prain ; pubescent, 
leaves s h o r t  petioled,  ova t e  ncute,  c renate ,  sp ikes  broad, pubescent ,  

f r u i t i n g  cnlgx .2 in. long, campann ln t e ,  g lnbroas .  

UPPER BURMA: K n c h i n  Hi l l s ,  N a k h a r a n  Road ,  now water, Shaik 
iUz~qitn ! Sima ,  6,500 ft. e1ev.-Shaik Jfuqim! 

A prostrate herb, stems pubescent 6-14 in. long, rooting below. Leave8 '6-7 in. 
long, .36-.4 in. wide, base cnneate, ontire, margin elsewhere crenate, glabrous except 
the faintly puberulous midrib above, qnite glabrouu and paler beneath, nervea obli- 
qne, about 5 pairs, rnther prominent beneath ; petiole '15 in. long, glabrous. Spikes 
-6-.75 in. long, '4 in. wide, rather pubescent, bracts subsecund, ovate to  orbicular, 
cuspidete, imbricate, membmnous, '25 in. across ; onspa subulate. Colya in flower 
minute, in frnit slightly vesicnlar, teeth 5, short, triangulnr, with 5 nerves rnnning 
np to the teeth nnd as many to the sinuses, the lntter being close fine reticulations 
rahher than nerves ouch with on the outside s corresponding raised spongy ridge. 
Corolla pinkish-purple, tnbe exserted curved, marginabf lobes of upper lip ciliate, 
ol~ewhere glabrous. Disk with a lnrge clnvate gland much exceeding the ovary 
and na long na the ripe frnit. Fruit of t~ solitary nutlet with three abortive nntlete, 
the developed nutlet almost filling the slightly iutlated fruiting calyx. 

A very distinct species. 
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E X P L m A T I O N  OF THE PLATES. 

Genm (Sieversia) sikkimense Praii~.  

1, A plant x + ; 8 and 3, radical leaves, not. sire ; 4 ,  flower, dissected, not ,  eize ; 
6, frniting head, mat. sire ; 6 ,  stemene x 4 ; 7 oarpel X 4; 8 and 9, ovules x 4; 10, 
ripe sohene x 4 ; 11 aud 12, medn x 4. 

Potentilla sikkimensis Prain. 
1, A plant, nat. eiee; 2, flower x 8 ; 3, flower, dissected x 8 ; 4, stamens x 8 ; 

5, fruiting head, nat. s ire;  6,  oarple, much enlarged; 7, ripe aohene x 4 ; 8, the 
aame, kid open x 4 ; 9, need x 4. 

Additions to the Oollection of Orientul Snakes in the Indian Mtcserrin. 
-By NELSOR ANNANDALE, B.&, Deputy Stcpen'ntendent of the Indiui~ 
Mueeum. (With Plate I X )  

I n  1891 my predecessor Mr. W. L. Sclater published his List of 
the Snakes in the Indian M u s e t ~ n ~ .  S i ~ c e  that date a large number of 
specimens have accumulated, the more important comiug from the 
North-West Frontier, Assrim, Siam and Jav& Among them are examples 
of species of intrinsic or geographical interest or new to our collec- 
tion. I propose to offer to the Society a series of short papers on 
these specimens. For the sake of convenience, and in order not to in- 
terrupt other work in progress, I will deal with the accnmulation in seo- . 

tions of moderate bulk. This will make it possible to put on record 
new specimens as they reach the Museum, and will enable such records 
to be within a reasonable time. The names of species new to 
the collection since 1890 are distinguished by an asterisk. The iden. 
tificatione, except as r e g a r b  the Afghan-Baluch species, are chiedy my 
owl,, and I have mnde a careful re-examination of such specimens as 
other offioials of the Museum had determined. 

Part I. 

TYPEILOPIDZ. 

1. TYPHLOPB DIARDII Schleg. 

One specimen, presented by H. W. Biggie, Esq., from Pitsanuloke, 
N. Siam. 
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This species, known from Burma,. Assam and Coahin China, does 
not appear to have been recorded from Siam. 

2. TYPELOPS AOUTUS (D. B; B.) 

T. acutus, W. L. Sclater, J.A.S.B. LX, p. 232 ; and List Snakes, p. 3. 

One of the Museum atterldants lately brought to the Superinten- 
dent a living specimen of this species from Calcutt~. It was formerly 
regarded as quite a typical S. Indian form. Possibly the specimen 
may have been introduced into Calcutta with tho earth round the roots 
of plants ; but this does not seem probable. Sclater records the species 
from other parts of Bengal as well aa Calcutta. 

UROPELTIDB. 

(3) Silybrrra myhendras Bedd.* (4). S. machrensis* Bedd, and 

(5) hfelattophidiz~m punctatum* Bedd., all from S. India, have been 
added to the collection. 

COLUBRIDB. 

Several specimens have been found in alarge collection of Aseamese 
enakes sent by the Government of Assam to the Museum in 1891. 

8. LYCODON 8TRIATUS (8haw) 

One specimen, obtained by Col. McMahon on the Pemo-Balnch 
frontier. 

9. CONTIA ANOUBTICEPB.* Blgr. (Plate IX, fig. 1.) 

Five specimens from Malakand, from Col. McMahou. 
This species was described by Boulenger (Oat. Snakes ii, p. 262) 

after the publication of his volume in the  faun^ of India" series. 
The type, which was from Baluchistan, appears to have been lost. I 
think that the author of the species 11as examiued a t  any rate some of 
the specimens collected in bfalakand. 

10. LFTOREYNCHUS RIDCIEWAYI* Blgr. 

L. ridgewayi, Alc. and Finn, J.A.S.B. LXV (2). 1896, p. 562. 

11. LYTORHYNCHU~ ~ A Y N A R D I *  Alc. and Finn. 

L. maynrtrdi, Alc and Finn, loc. cit. 

12. Z A M E N T ~  DIADEMA (ScLleg.) 

Two epecimens, sent by Col. McMahon from the Perm-Balnoh 
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frontier. The larger is light in colonr, with few markings ; the em~ller  
ie well-marked. Neither belongs to the form atrhpe. 

13. ZAM ENIM RHODOBAC'HIB+ Jan 

X. rhodorachis, Alc. and Finn, op. cit. p. 563. 
I n  addition the specirnen~ mentioned by these authors tlle Mnsenm 

hae lately received from 1301. McMahon two specimens from the Pereo- 
Baluch frontier. 

14. ZAMENIS KARELINII (Brandt) 

Z. karelinii, Ak. and Finn, loc. cit. 
SIX specimens from Col. MoMahon, Cmln the eame distriot an the 

laet. 
16. STOLICZKAIA KHASIENBIS+ Jerd. (Plate IX, fig. 2. 

S. khasiensis, Blgr. Fuun. Iad. Rept., p. 354, fig. 103 ; Oat. Snaker, i.p.75. 
In the collection of Assamese snakes to which reference hae been 

made, I have been so fortnnate as to find an example of tliie extremely rare 
species. I t  appenrs to be the second epecimen known. The type, 
from the Kbasi Hills, is in the Britiab Mnsenm. In  the Illdiau Museum 
speoimen the frontal shield is completely divided by a longitudiual suture. 
There are four small chi0 shielde on each side, eaoh in mntaot with the 
opposite shield mesially, the hindermost pair in oorrtect with the  first 
ventral behind. Ventrela-210 : snb-mudals-116 : anal entire : 28 rowr 
body soales, tlre three loies t  on each side pale with dark bases. Total 
length-809 mm : length of tail-235 mm. 

The only oth,er known spocies of this genus occnra in Borneo'.- 
16. DIP~ADOMORPHUS TBIONATUS (Schneid.) (Plate IX, figs., 3,4.) 

Dipsas trigonata, Blgr. Faun. I i~d .  Rept., p. 358. W. L. Sclater, Lint, 
Snakee, p. 45. Dipsadomorphus trigonatus, Blgr. Oat. Snakee, iii, p. 63. 

Three specimens sent by Col. McMahon from the Perso-Baluch 
frontier. 

They agree in h a v i ~ ~ g  the dorsal surface of head of an almost n~ri- 
form sooty-black, which is most intense in the youngest specimen. The 
markings on the back also appear to be brighter than those of most 
examples from Peninsnlar India. A specimen from Aesam agrees 
with them in this respect, but differs in having the head mnrked 
i n  the typical manner. 

Should it be considered riglit to give the black-headed form a 
name, it may be known as var. melanocephalus 

The Perso-Balnoh speoimens exhibit-apart from their black lreads 
-the close snperfioiol resemblance to Echb curinatus noted by Bonlenger 

1 Btolkrkaia bosnsenrir, Blgr. Ann. Mag. N. 8. (7) ir, 1898, p. (69. 
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and others. Of this venomous species no lees than 15 specimens occur 
in Col. MoMahonDs small oollection from the Perso-Balnch frontier. 

17. DIPSADOMOEPHUS M ULTIIAC ULITUS (Boie) 

Dipsas mnltimacnlata, Btgr. Faun. Ind. a p t .  p. 360. W. L. Sclater, 
List Si~akes, p. 46. Dipsadomorphns multimacnlatns, Blgr. Oat. Snakes, 
iii, pp. 63, 64. 

A specimen from Pitsannloke, N. Siam, baa been presented by H. 
W. Biggie, Esq. 

18. D I P ~ A D ~ M ~ R P H U ~  DIQHTONI~* (Blgr.) 

Dipsaa digl~toni, Blgr. J. Bomb. N. H. Soc. viii, 1894, p. 588, 

pl. Dipsadomorphns dightonii, id., Oat. Snakes iii, p. 69. 
A specimen from Peermerd, Travancore, haa been obtained by ex- 

change wit11 the Trevandrnm Museum. 

19. DIPSADOMORPHUS DENDBOPHILUB* (Boie) 

D. dendrophilns, Blgr. Oat. Snakes iii, pp. 70, 71. 
Several epeoimens from the Royal Natural History Society of 

Batavia. 
The majority of the specimene belong to var. E. of Boulenger'e 

Oatatogue; the remainder to var. B. A11 are probably from the Malay 
Archipelago, but no exaot locality can be assigned them. 

20. TAPHROYETOPLJM LINEOLI'PUM (Brandt) 

T. lineolatnm, Ale. and Finn., op. ci j .  p. 563. 
I n  addition to the specimens reoorded by these authors, Col. McMahon 

haa recently sent down seven from the Perso-Balnch frontier. 

21. D ~ Y O P H I ~  XANTHO~ONA* Boie. 

A specimen from the Royal Natural History Society of Batavia. 
Not an Indian speoiee. 

22. CHRYBOPELEA ORNATA (Shaw) 

C. ornata, 8. Flower, P.Z.9. 1899, p. 682. 
A specimen of Bonlenger's var. D from Pitaannloke, N. Siam ; pre- 

sented by H. W. Biggie, Esq. This ie the common variety in h a m ,  
Burma, the Siamese Malay Btates and Siam proper. 

23. B U N Q U U ~  BGNQAROIDES (Cant.) 

Two young specimens, measuring from 310-3410 mm., from N. 
Cachar. 
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Oolaration.-Dorsal surface intense black: ventral surface dark- 
grey with a pearly Instre. Chin and throat yellow : a yellow bar across 
the top of the head slightly behind the nostrils : head-shields sparingly 
dashed with yellow : an incomplete yellow collar on the nape. On the 
tail and body about sixty yellow rings, narrow and more or less V-shap- 
ed above, expanding below, sometimes joined together longitudinally by 
irregular blotches of the same colonr on the belly. 

VIPERIDB.  

24. ERI~TOCOPHI~ MACMAHONII* Alc. and Finn 

E. Macmahonii, AZc, and Finn, op. Eit. p. 564. 

2.5. P ~ E U D O C E R A ~ T E ~  P E R ~ I C U ~ *  (Pall. ?) 

P. pemicns, Blgr. Oat. Snakes iii, p. 501. 
A specimen, collected and presented by Lieut. F. C. Webb-Ware, 

from Koh Malik, Snjah, Baluchistan. I am not aware that this snake 
has hitherto been recorded from British India. Bonlenger gives the 
distribution as Persia. , 

26. ANCI~TRODON RHODO~TOMA+ (Boie) 

A. rhodostoma, Blgr. Oat. Snakes iii, p. 527 ; B"ascic. Malay. 2001. i, 
pp. 170, 171, 176. 

Several specimens from the Royal Natural History Society of 
Batavia. 

This snake has recently been recorded by Boulenger from the 
Siamese Malay States and from the island of Salangka, Salang or Jnnk 
Ceylon. Probably i t  will be reported from Tenasserim also, as it is said 
to occur in Siam. The Malays of Patani, where Mr. H. C. Robinson and I 
have collected it, deny that its bite is deadly. A serv.vant of mine was bitten 
in the foot by a snake wlrich he stated to belong to this species near the 
Siamese border in Upper Perak. The effect wm very little more serious 
than that of a hornet's sting. Bonlenger, bowever, talks of " this large and 
deadly Crotaline snake," and probably the venom is more powerful in 
specimens from Java, where the snake would appear to be far more 
common than i t  is in most parts of the Malay Peninsula. A11 poison- 
ons snakes except the Hydrophins are, however, scarce in both the 
Federated and the Siamese Malay States. In  the latter, where I have 
spent, in the aggregate, more than a year collecting reptiles and other 
animals, I have only twice come across a cobra. 
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PRAIN, D. and BOBKILL, I. E.-On Dioseorea deltoidea, Wall., Dioscorsa 
quinqualoba, Thunb., and their allies. Journ. As. Soc. Bengnl, 
LXXIII, pt. ii, 19M. Snpplement, 1W. 

D ~ o s c o s s ~ c ~ l s .  
Characters (p. 1.) division into groups (p. 2.) and key to eleven 

speciee of Dioacorea (p. 2). 
Descriptions of the following new speoies :- 

Dioscmea prazeti, from Burma (p. 2). 
,, 8ik&imen&, from Sikkim (p. 3). 
,, panthaica, from S. W. China (p. 6). 

.,, yokusai, from Japan (p 10). 
,, enneanura, from Central China (p. 11). 

ZOOLOGY. 

ANNANDALE, N~~sori.-contribution to Oriental Herpetology I. The 
Lizards of the Andemans, with the description of a new Qecko and 
a note on the Reproduced Tail in Ptychozoon h~alocephalum. 
Jonm. As. Soc. Benpl ,  LXXIII  pt. ii, 1904. Snpplement, 
pp. 12-22. 
Burma, list of Qeckoe of, p. 15. 
Sumatra, list of Geokos of, p. 15. 
Ptychoaoon homalocaphalum, eggs of, p. 16; tail of, p. 22. 
Oonatodss andersonii, sp. n., position of, p. 16; description of, 

p. 21. 
Calotes ve78icolor, distribution and habits of, p. 18. 
OLonyocqha2us hutnei= a. sukcristatucr (aged individuals), p. 19. 
Varanus ralvator, habits of, p. 19. 
Skinka of the Andamans, pp. 13, 19. 
Geakoe of the Andrunme, pp. 12, 13, 14. 
Draco, absence of from the Andamans, p. 20. 
Oabtm mystuceus, recorded from the Andamans, p. 18. 
Qonatodes &ckuii=B. kandianus, p. 21 (Stoliczke's specimens 

examined.) 
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PHYSIOLOGY. 

ROGERS, LEONARD.-Special Report on the P1.evalence of Fevers in 
the DinajpurDistrict. Journ. As. Soc. Bengal, LXXIII,  pt. 2, 
1904. Supplement, pp. 23-56. 

Local enquiries arranged in Tables. 
Analysis of 1,000 deaths. 

Table showing summary of deaths, p. 27. 
9 9  percentage of deaths, p. 27. 
, I  deatl~s in Dinajpur and Calcutta Medical College 

post-mortem, p. 29. 
,, monthly Incidence of Diseases, p. 32. 
3 1  age Incidence of the Principal Diseases, p. 34. 
9 I death rates, p. 36. 

The Seasonal influence of Variation iu the Rainfall, pp. 37-38. 
The Birth Rates, pp. 38-39. 
The Variations it1 the Mortality from Fevers in Individual villages, 

pp. 39-41. 
Part  11.-The Nature aud Etiology and Prophylaxis of the Fevers, 

in Dinajpnr, p. 41. 
Table showing Chronic Malarial Fevers, p. 43. 

7 9  Chronic Fevers ahowing Loshman-Donovan 
Bodies, p. 43. 

91 the Period of K A ~ R - A ~ ~  Cases, p. 46. 
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A Z g b  Marnnlos, 184 
Amamotropie, 46 
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AroNrcM, 198 
ILBALIACA~S, a4 
Argyreiu qhserocephalu, 19 
Arundo Dorurs, 148 
Asygophlep, 26 
hbobrys m i n a t a ,  198 
Bauhinia Vahlii, 181 
Berkin ctietatcl, 179, 180, 181 

,, aaiatica, 180 
Lyciurn, 180, 181 
Oebtm&r, 180 

Big2ovicl gleinii, 90 
,, larioearpa, 95 
$ 9  myviantha, 96 
,, Roeburghiana, 96 

stricta 96 
BO& glabsa M 

Walliahiam, 66 
Borreria pueiUa, 96 
&cresaiopsis pdmatu, 24 
Bungarus bungaroidss, 810 
Codamba jaamhijiora, MI 
oanthium, 48, 68 

,, conferturn, 68, 60 
,, didymum, 68, 61 
,, g l a h m ,  68,6l 
,, grieeum, 62 
,, g~omerulatum, 61 
,, horrddurn, 69, 60 
,, molb, 68,60 
,, paui/olinm, 68, 69 

* r ,  ?xlrnW-,68 
,, scnndans, 69 
,, u m b c ~ h , 6 2  

risyphhum, 69 
om& nodoaa, B,80  
CBLAETBIXX~, 193 
Oclaetms, 196 

, j  *wta, lS8 
r r  d-8, 106 
8 ,  Hookeri, 197 
,, Lieh i ,  197 
,, e f o l a ,  197 
,, monoepsnna, 198 
,, d t i - ,  196, 196 
,, mg&ctucl, 198 
3, n u k r ~ ,  196, 106 



Dioscoraa, 41, 48, 184 
* ,, b i m n i c q  186, 186, 187 
,, faamkulato, 184 
,, oppositifolia, 41 
,, v. 186 
,, @ m a ,  186 

qumnanansis, 186 
w~~domo*phue dedtophi lus ,  210 

I ,  dightotl.ii, 210 
n mlt imaculotus,  210 
9, trigonatus, 209 
n ,, VBI'. melano- 

cephalua, 209 
LXpacl  dightonii, 210 

,, mul t imcula ta ,  a10 
trigonuta, 209 

~ o i d i e i a  horrida, 60 
Dryophir santhorona, 210 
Duomitus 26, 28 

,, &u.comtus, %,26 
niger, 26 

zchiFCo+w, 209 
Eleholtsia, 206 

,, (Euu~sholtsia) 
Iraehvnansis, 206 

Emomymus, 193 
, bullatus, 194,196 
,, calocarpue, 193 
,, jimbriutw, 196 
,, frigidus, 196 
,, glaber, 194 
,, grandiflorus, 193 
,, kachinasis ,  198 
,, Lawsonii, 196 
,, macrocarpus, 193 
,, subsulcatua, 194 

. , v ibumidee ,  194 
,, Wrayi ,  194 

Eremocossus, 26 
Eristocophiu macmahonii, 21 l 
Erycrbe, 14 

,, albida, 18 
,, albiflwa, I4 
,, citrinijora, 17, I h 
,, coriacea, 17, 18 
,, Fwbeaii, 16 
,, glemerata, 17, I8 
,, grifithii, 17 
,, Hmryi,15 
,, laevigata, 15 
,, leucosyloides 16 
3, m g n i f i ~ a i  18 
, pzniculata, 14, 16 
, Primcei, 15 
,, sapotacea, 16 
, ~ b - t a ,  14, 16 
,, Wallichit, 17, 18 

Eumlsholtzia kachimensis, 20(i 
Ecilophio, 190 

,, Campbellii, 190 
buss Nagensium, 21 
Eqyrcmcr glabra, 54 

Etuoebera, 04 
Pimbristylis mucronatwn, 140 
Unrdenia rigida, 89 
Oardenlapsis, 48, 63 

I ,, longifolia, 64 
1 aeophila, 60, 102 

,, diveraifolia, 103 
, humifusa, 102 
,, melanocarpa, 102, 103 
,, pilosa, 102, 103 
, , renifcrmis, 102, 103 

1 ,, Bcmtechinir, 102, 104 
Ueum, 200 

I ,, elutum, ,201 
1 ,, (Biatersia) rnlicndifolium, 201 

,, sikki~nenss, 200 1 oridiozus, 145 
, Goniothalamus, 192 
I Orifithii,  192 

&etta:&, 48, 62 
,, Brunonis, 54 
, fin2aysain%q, 64 
,, missionis, 64 
,, peduncdaris, 54 
,, speciosa, 62 

aymnosporia, 198 
,, amminata, 198 
,, Curtiuii. 198 
,, n e g k t a ,  196, 198 
,, sikkimensis, 198 

Gynochthodcs, 49, 91 
,, coriaeea, 92 

,, var.92 
,, maerophylla, 92 
,, mblanceolata, 92 

Habenuria, 190 
,, diphylla, 190 

HEbEEEE, 24 
Helosporo javescens, 54 
Humboldtiu, 200 

,, Bourdtlloni, 200 . 
,, deeurrens, 200 

Hydnophytum, 60, 101 
,, formicarium, 101 
,, montanum, 102 

Hyptianthera rhamnoidea, 60 
Itora, 48, 70, 83 

,, alba, 80 
,, amcena, 80, 81 
,, arborescens, 82 
,, arguto, 71,74, 76 
,, atterwota, 134 
,, Bandhuca, 76 
,, blanda, 80 
,, B d s , 7 1 , 7 2  
,, canja, 77 

, ,, coccmwa, 71, 76, 80 
., concinnu, 72, 81 
,, congeata, 71, 76 

1 ,, coriacea, 82 
, , crocata, 80 



iii 
I m a  dwsrsifolia, 72, 83 

,, alliptiea, 82 
,, fdgblu, 71, 76, 78, 79 
,, grandifok, 69, 71,82 
J )  ,, var. a r b o r ~ 6 , 8 8  
99 91 ,, emiacea, 88 
91 t, ,, gigantau, 82 

Kumiona, 71, 88 1: g+a&%ra,  ?6 
,, &fithi;, 76 . ,, humilir, 71, 79 
,, incurnuto, 76, 60 
,, Kingstmi, 71, 73, 74 
,, Kurmana, 83 
,, Lobbii, 71,76, 78, 79 

nu. angustijolia, 79 :: &ifolia, 69 
,, -*hylk, 69 ,, nraerosiphm, 82, 83 
,, mergusnsis, 71, 72, 78 
,t ,, var. mrtkii ,  78 ,, multibr~teata, 71, 74 
,, naucleiflota, 86 
,, nigricanr, 76 
9 ,  ' ,, var. a*, 75 ,, obouatu, 76 
,, opam, 71,77 
,, pmnuulata, 84 
,, PuveUa, 84 
,, pendulo, 71,77,78,88 
a F O P ~ W ~ ,  76 
1, . ,, Rwrtechinii, 71, 60 
,, stricta, 71, 80 
,, tornentosa par. glabreecens, 85 
,, undulate, 71,76 

Juaminum hirsutum, 68 
Knoaia, 48 

,, corymbosa, 67 
,, eseerto, 67 
,, mll ie ,  67 
,, etricta, 57 
,, aumatrmie, 57 

terer, 67 
umbsUata, 57 

L A B I A T ~  20,206 
Laaianthue, 60,106,118,121,laa 

,, anguetifoliue, 110, 126 
9, a ~ ~ 8 ~ ~ , 1 0 % ,  121,128 
,, attenwkre, 108,121 
,, bractsntue, 118 
,I c h i ~ i e ,  109, la0 
s, mstricbue, 103, 109, 117 
,, cwiaeeus, 108, 128 . ,, cD+-w, 1 m ,  uo 
,, c h i t u s ,  114 
,, CwtMii, 110, 128 
,, eyanoecrrpue 107,118,116 

var. m b m ,  118 :: k b z i u s ,  108, lea 
n ,, Par. d~b, 128 
I, ,J ,, btifdia, 122 

Imrianthw eltipticus, 108, 118 
,, f m g m e u s ,  110, 180 
,, @ifomtia, 11 1, 131 
,, ,, vff.  bracteata, 181 ,, f i u h z ~ ,  108,116 
,# ,, var. alLbglabra, 116 
,, gracilia, 111, 18.2 
,, Grifithii, 107, 11 1 
,I ,, var. latibracwa, 112 ,, Harveyanue, 110, 129 

vm. longifdia, 180 :: inaetwlis, 107, 114, 120 
,, Kurzii, 108, 119, 120 
,, kdcaulia, 113 
,, Iungifolius, 108, 116 
,, lucidus, 111, 129, 182 
,, Maingayi, 111, 126, 184 
,, mcrloeceneir, 109, 124 . ,, montanw, 110, 127 
,, nmostu,  110,129 
, oblongus, 110, 127 
,, octllrs-Cati, 113 . ,, perakmis, 100, 126 
n PefgamQew, 109, 188 
,, pdorue, 107,110, 115 
, ,, var.anguetifoliw, 109, 

116 
,, gkbra, 116 :: p8~o- luc idue ,  110, 128 

,, pterospcrmue, 109, 1% 
,, s h i m t i e ,  ICY, 114 
,, Rid*, 107, 116 
,, sobucldus, 109,128 
,, Rosburghii, 113 . ,, scabrih,  107,111 . ,, sccllarifmis, 111,181 
,, ntosue, 116 
,, eingoporenris, 108, 117 ,, stiplaris, 107, 112 
,, mb-inregualw, 108, 115, la0 
,, s~Spirot~8,108,118 ,, sylvestrie, 127 
,, tomsntosue, 110, 180 
,, Walliehi, 122 
,, WighCiafiue, 109, 186 . ,, Wrayi, 108, 119 

LuaiortocMl fmmieariu*n, 102 
UYIA, % 
h n o T c & s ,  190 

,, japan&, 191 
,, javanica, 181 
,, malaccash, 191 

Lrau~~loolla, 189 
Ia-ia, 19 

a p h ~ p h Q l a ,  19 
L y A  stricrbw, 2w3 
Lytorhy lch  Xaynardi, 208 

, ridg-yi, 208 
-, 46 
Molacochte, 180. 141,142,148,14i, 1 4  

,, littoralw, 140,144 
, pctinata, 189, 148,144 



MALAXIDEB, 189 
Mehnophidsum punctatum, 208 
M6tnocylon pauc~flolum, 61  
Mophitidea attsnunta, 122 

,, cyanocarpa, 113 
,, rhinocerotis, 114 
,, rhinoewotiw, 113 
,, ~ p .  100, 117 
, etiptcluria, 118 

vemosa, 125 
uss&, 20 

,, chinensis, 21 
,, prunelbides,-21 . ,, sp.' nor. 21 

Yesoptma,  48.63 
,, Mrringayi, 63 

Micro~tylis. 189 
,, aardani, 189,190 
,, kharinnn, 190 
,, Wallichii,  190 

MOIOTMPRE, 206 
Yor inda ,  49, 86. 88, 89 

,, bsacteata, 87 
,, Citrifolin, 86 
( 9  ,, vnr. elliptica, 81 . ,, lacunosa, 86, 87 
,, Podauortr, 88 
I ,  .ioidll, 86. W (  
,, scandens, 8R 
,, speciosa, 90 
,,. tetmndra, 88 
,, umbellata, 86, 88 
1 . var. Rid&<, 88 

9 ,  , ,, Scwtechinii, 88 
Mura, 21 

,, glauca, 23 
,, Nagensium, 22 
,, paradisiaca, 22 
19 ,, seminifsra, 

var. pruinosa, 28 . ,, (Eumusa) Nagensium, 21 
Nalitris Jamhosella, 64  
NEOTTIEB, 190 
Nctanther hirsuta, 6 3  
Nossma, 20, 21 

,, capitaturn, 20, 31 
, ,, ver javonica, 21 
,, prunelloides. 21 
I, t m k k n s e .  21 

O n c a r n ~ c s z ,  1&3 
Ormoaia,  46 

, gracilis. 46 
,, robuata, 46 
,, striato, 46, 46 
, tosoyarn, 46 
,, tmtwncorira, 46, 48 
,, yunnanensis, 45,& 

OB~BAN('~ACEE, 206 
Picderia, 50, 96 

,, bosbulnta, 98 
,, fatida, 96, 97, 98 
,, h n t a ,  100 

Pcdct ia tstrandra, 92 
,, tomentosa, 96 
18 ,, var. glahta, 97,98 
, verticellata, 96, W 

Palwota, 146 
PANACE=, 24 
P a m ,  a, 83 

,, d b a ,  89 
9, an'atata, 66 
,, Bandhuca. 7 6  
9, Brunonis, 7 2  
,, canescens. 85 
,, cetber~fol ia,  68 
,, Coeeinca. 7 6  
,, Congeeta, 7 6  
,, Rnlaysoniana, 84 
,, gracilifEnra, 84 
,, humille. 84, 85 
,, incamatn, 7 6  ,, k d i e a ,  84 
9, ,, var. glabsa, 84 

~ l u a n t h o ,  84 :; Lodiii,  c8 ., longifolia, 69  
,, mollis. 86 
,, nauckgora ,  84, 86 
, v a c a ,  78 
,, petiolaris, 8Q 
,, polyantha, 84  

Rothiana, 84 
,, salicifolia, 7 9  
,, tomentosa, 85 

1 ,, v e l u t i a ,  85 
,, villosa, 85 
,, wsberrefolia, 67, 68 

Phragmatceeia, 25 
Pbetronia didyma, 6 2  

,, g l a h ,  6 1  ,, honida,  69 
, parvifolia, 69 
,, paueijlora, 69 

Polyosua latifolia, 136 
Polyphragma flovenrsnr, 64 

sessile, 65  
potenRira, 201 

,, p u t p r s a ,  201 
,, Sibbaldi, 201 
, sikkimsnsis, 201 

Prismatomen's, 49. 90 
,, albidifiora, 90, 91 

~ubwssi l ie ,  90,91 
~deudi&ra ,  6 4  

,, tmncata,  6 1  
Peeudorerastew persicw, 2 11 
P ~ c h o t k ,  47, 60, 92, 183, 134 

,, ambigun, 1% 
,, cun~ifolia, 134 
,, herbacea, 103 
,, lurida,134 
,, ophioryloides, 184 
,, rostrota, 186 
,, tetrandra, 184 



P ydras  duoreor, 62 
Pkrokpk, 141, 148 

scr~pordes, 141, 143 
&, zoa 

folwloro, 204 
,, granulosa, 204 ' 
,, &ifithi;, 204 
,, Xha&na,204 

(Sorbus) Kursii, 208 
& n l l i a ,  49,8R 

, paniculata, 89 
,, qacbra,89 

,, var. slongata, 90 
~oro:'aol 
,, bracteata, 202 
,, CoUettii, 203 
,, gigantea, 203 
,, Mica, 203 
,, mcolucrata, 201, 2(12, 208 
11 ,, var. glabra, 802 

,, purmjolia, 202 :: ~yell i; ,  201, 202, m a  
,, microcarpa, 203 
,, moschata, 202 
,, pdustris, 202 
,, P(Lb~8~n8 ,  202 

Bosrcez, WO 
h b w g h i a ,  42 

,, qloriosa, 41 
,, glorwsoides, 41, 42 
J S  ,, var. minor, 42 
,, j a m i c a ,  40 
,, . ~avat,ica, 42 
,, moluccana, 41 
,, seaailifolia, 40 
,, Btemonu, 41 
,, viridiflora, 41 

B O ~ ~ B ~ H I A C R S ,  a9 
BOBIACE=, 47,59, 61,81,92, 118, 154 
Baccopetnlum, 192 

, longiflorum, 198 
Bapronma, M), 98 . , glomerulatum, 98 

I ,, var. angwrtifolia, 
99 

,, Ridleyi, 98, 100 
, Scortechinii, 98, 99 
,, h a t - ,  W, 100 

S c r ~ ~ n a ,  139 
&i-, l a7 , l a8 , i s s ,  141, la, 1 4 8 , i ~ ,  
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On Dioscozea delfoidea, Wall., Dioscmea quinqueloba, Thunb., atrd 
their aUies.-By D. PEAIN AND I. H. BURKILL. 

Tn the following paper we describe eleven species of Dioscorea- 
three Indian, three Chinese, and five Japanese. 'l'hey are all allied 
planfs, with many oharacters in common : and ae i t  may perhaps wn- 

, dace to clearness we give the common oharaoters ae a preliminary. 

Charaoters which these Yams have in common. 

I. Tobere aa far aa known inedible, not lying deep in the mil, a t  timea 
growing like rhizomes parallel with the snrfaoe. 

11. Steme always twining to the left. 
111. Leavw wrdate (or trnnoete below), constricted more or leas towards the 

middle, or else lobed, with 6-9 palmately arranged nerves. 
IV. Male tlowers generally two or more together. 
V. Female spikes pndulons, with reonrved fruit. 
VI. Wings of oepanlea with a tendency to be qnadrnte. 
VII. 6eeda winged all round but irregularly so, appnrently distributed M 

fiom swinging oensera by the movement of the flexnoun slender spike. 
in the wind. 

The species group themselves naturally in a way that more or less 
aceor& with their disbribution. The first little group contain0 four,-- 

J. 11. 1 
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Dioscorea deltoidea, D. sikkimensis, D. Praeeri, and D. panthaica which 
are found in the lower Himalaya and mountains east of i t  : they are 
all closely allied. Noxt stands rather alone D. acer~olia from Central 
China. Thirdly oome the three closely allied Japanese species D. rep- 
ternloba, I). nipponica and D. qtci~rqttelolm. Laetly stand two species 
from Japan, D. tenuipes and D. Yokturai, associated with D. enneaneura 
from Central China. .Uline, who has recently done valuable work 
upon the genus Dioscorea, refers some of the species to a section which 
he names Stenophora; but i t  is not clear to us if he would so refer all. 
We therefore leave nndiscussed for the present the question of sections. 

Dioscorea bimanica, which we described in a recent paper, is allied 
to the yams nuder discussion ; but, with the horizontal inedible rhizome 
and deper~dent female inflorescences and the censer mechanism for seed 
distribution, i t  combines leaves not conetricted or lobed, as well as a 
robustness which is foreign to all except, i t  may be, D. amyolia ; 
moreover none are thorny to the degree that it is, and none have pre- 
cisely similar cymules of male flowers. 

The following is a key to the species whioh we ehall forthwith . 

describe :- 

Anthem not didymona :- 
Leaves qnite emooth beneath :- 

... Male flowers not pedioelled ... .., 

... Male flowers pedioelled ... .., 
Leaves with hairs or papilla beneath :- 

SIale flowers sessile :- ... Male infloreecenoe slender, little branohed ... Male inflorescenoe muoh branohed, eubthyreoid 
Male flowers stalked :- 

Male infloresoence long and rigid ... ... 
-Yale inflorescence slender :- 

Leaves 7-lobed, lobea acute ... ... 
Leaves 3-5-lobed, lobes obtuee :- 

Capsule longer than wide ... . ., 
Capsule as wide aa long ,.. ... 

Anthers didymoua :- 
... Periauth segments equal ... ... 

Perianth segments unequal :- 
Male Bowers in oymulea, larger ... ... 
Yale flowera solitary or in pairs, smaller ... 

Praaeri. 
sikkimensis. 

deltoidea. 
panthaica. 

tenuipes. 

DIOSCOREA P R A ~ E R I .  Rhizolna crassum, aliquanto informe, parnm 
hypogaeum, venenosum, carne albo. Oattlis e radice singulus, glaber, 
sinistrorsum volubili, teretiusculus, inermis, viridis, bulbifer. FoLia al- 
term, cbartacea, utrinqne glaberrima, subtus glauca, pellucide punctata, 
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late cordnta vel snreum ovafo-cordata, acnminata, apice minutis- 
sime mnmnnlata, baeis sinn lato ye1 latiasimo, margine nonnnnqnam 
plns minnsve nndnlata, 7- vel 9-nervia, nervis extimis profunde bifidis, 
nervnlis secondariis reticnlatis ntrinque distinctis, plurima 8-12 cm. 
longa 10-16 om. l a b ,  nonnnnqnarn tamen ad 20 cm. longa lataque: 
petiolns glaber, snlcatns, 4-7 cm. longus. Spicae masculae simplices 
(raries singuls aspins 2-6-ns) vel pariiculats, axillares ; floree glo- 
merati, 2-3.niI sessilea in rhachi trigona sparsim sed fere prorsue dis- 
positi : pednncnlus glabe~.: bractes sub ramnlie pnnicnlarnm lanceo- 
latm 3mm. longae, sub glornerulis flornm ovato-lanceolats : bracteolm 
ovato-acnminatm, naviculari-concavm. Pmianthii masculi lacinis 
ovatm, obtnsae, subsqualee et subsirniles, patentes. Statnina 6, sqnalia, 
filamentis squilonga : antheroe filamentis mnlto breviores. Hpicas 
ferninem axillares, solitaris, simplices, ad 12 om. longae, dependentea ; 
floree ad 10-12, sesailes, deorsum spectantes, circiter 1 cm. remoti: 
bracbm et bl.acteols adsnnt. Capsulae sessilee, assurgentes : a l s  
matnm perpmentaces, irregulariter snbquadrato-semicirculares, 2.5 
cm. longre, 1.5 cm. lake, stmrnineo-cornes, glancescentes. Semina in 
locnlo qnoqne gemina, ovrrto-oblonga, '85 cm. lata, 1.25 cm. longe 
circnmcirca alata, rnfo-brunrlca. 

NORTHERN BURMA. Upper Cllindmin District : Sittaung, Prazer. 
Bhamo District : Bhamo, Burkill in herb. R.E.P. 21537 ; Momouk, east 
of Bhamo, Burkill in herb. R.E.P. 21507, 21509, 21514. Katha Dis- 
trict: Katha, in forests on black soil, Burkill in herb. R.E.P. 21557, 
22193,22494,22496, 22996, 22652, 22658, 22664, 22665. 

In the dietriota of Bhamo end Ksthe thie Dioaoorea occara in the foreeta of Dip- 
terocarpe. 

Droecou~a SIKKIMENSIS. Rhioma orassnm, aliquanto informe, parnm 
hypogsnm, venenosom, carne lnteo-albo. Caulis e radice singnlus, 
glaber, sinistrorsnm volnbilis, teretiuscnlus, inermis, purpureo suffus- 
us, bnlbifer (an semper ?). Folia alterna, chartacea, ntrinque glaber- 
rims, subtus lsete viridia, pellucide pnnctata, subdeltoideo-ovato-cor- 
data  vel late cordata, acnminata, apice minutissime mucronnlata, basis 
sinu lato vel latissimo, margine nonnnnqnam plus minnsve nudulata, 
7- vel 9-nervia, nervis extimis profnnde bifidis, nervulis secoudariis 
reticulatis ntriuque dibtinctis, plnrima 9-16 cm. longa, 7-9 cm. l a t ~  
nonnnnqnam tamen nsque ad 20 cm. l o n e  lataqne: petiolus glaber, 
snlcatus, 4-7 cm. longus. S p i m  nwsculde simplices vel rarins pani- 
onlatm, singulm vel bius vel terns, axillares : flores glomerat,i, 2-3-nil 
breviter pedicellati, glomerulie in rkachi trigona 2-41 mm. distantibns : 
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pedunculus glaber : b r a o h  enb ramnlia panicnlacnm lanceolates, 3 
mm. longre, sub glomel.nlis ovato-lanceolatm pedicellos snbrsquantee : 
bmcteolm ovato-acnminatm, navionlari-concavte, pedicellis dimidio bre- 
viores. Pericanthii mascccli lacinim ovatm, subacntte, snbmqnalee 
et  snhsimiles, patentee. Stamina 6, mqualia, filamentis seqnilonga: 
anthem filamentis breviores. Spim feminea~ axillarea, eolitarire, sim- 
plioes, ad 12 cm. l o n p ,  dependentea ; flores ad 10-12, aesailes, deor- 
sum speotantes, circiter 1 cm. remoti : bractem et bracteolm adsnnt. 
Oapsub sessiles, assnrgentes : d m  maturn pergamentacem, irregnlariter 
snbqnadratm, 2 om. longm, 1 cm. late, stramineo-cornem, livido 
ednaae,  glancescentes, majores ad 2.75 om. l o n p ,  ad 1.6 om. l a h .  
Semina in localo quoque gemina, complanata, snbqnadrata, -85 om. 
diam., ala membranacea alba inseqnalibr cironrncincta.-Diosooree 
deltoiderr, Hook. f., F1. Brit. Ind. VI., (1892), 291, partim. 

EASTERN HIMALAYA. Sikkim : without preoise locality, 10005000, 
feet, J. D. Hooker, NO. 7, Herb. Ind. Or. ; Herb. UdPth, 5555; Great 
Rnngeet, 1800-2500 feet, T. Anderson ; Rnngeet Valley, K i m ;  Rnn- 
p e t ,  0. B. Clarke, 8936 ; Rnngneet Valley, 4000 feet, Qamble, 9764; 
Dikiling, 2000 feet, 0. B. Olarke, 9682 ; Naksabari, GanzbL, 322 D ;  
Tukmar, 3000 feet, Uamble, 9799 ; Paehok, 7000 feet, Lister ; Mnngpoo, 
Hartless, Gammie, D~cngboo, 2000 feet and 3500 feet, King ; also 600- 
3000 feet, King ; Restrop, Prain's Oothtm ; Silake, Prain ; Nagree, 
3000 feet, T. Anderson ; between Riohi and Rinchingpong, 2000-2500 
feet, T. Anderson. Western Duara : Haina, 4187. Nepal : Scully, 34. 

Dioscorea .sikkimensis is the Kenoheong or K6knr Turn1 of Bikkim. It wan 
inolnded in D. deltoidea in the Flora of British India by Bir Joaeph Hooker. I t  is  
indeed closely allied to that  npeoies : bnt i t  diffem markedly in the absenoe of the 
short crisp simple hnim that are no abundant on the veins and nerves of the under 
snrfaoe of the leaf of D. deltoidaa. There are besides other dBerenoea: the rhachie 
of the inflores'lsnoe in both sexee of D. sikkimensis ie dintinotly angled, while that 
of D. deltoidaa in the male ia terete and in the female only elightly angled: the 
fruit ia also slightly different in shape; i t  is seesile and destitute of purple lines 
or dots in D. s i k k i m d ,  while that of D.  deltoidea ia distinctly pedioelled. I t  is  
to be noted that both D. deltoidea and D. rikkimensis oconr in Central Nepal, which 
is the eastern limit of the one and the western limit of the other. 

' p o r e  olosely allied to D.  sikkimsnsis than D. deltoidea, in D. P r m L  The ohief 
difference8 between the two are (i) in the male Bowera. which in D. Prnssri are 
sessile and in D. sikkimensie are distinotly pedioelled, (ii) in the seeds, whioh are 
of a different colonr and shape, and (iii) in the folinge whioh is ohiedy oompomd of 
wide cordate leaves in the Burmese plant, though there are leaven on the ultimate 
branohes whioh are longer than broad M is  the nsnal condition in the Sikkim plant. 
111 D. sikkimanrw such leaves as there may be, whioh are M long aa they are broad, 
are confined to the lower part of the main stem. The male plant of D. Ptossri i s  
often bnlbilliferona : t l~ is  ia a rare oondition in D. rikkimsnris. The bulbilm of both 
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when present ere wooth with e silvery akin : the rrpeoimen of D. Baa& oolleoted 
by one of ne at Momonk, east of Bhsmo, oloee to the Ohineae frontier, had snoh 
nilvery balbile, alightly vemooee, and Eainea notea on the tioket of his Dnars 
apeoimen that it bore bulbils with a silvery smookh akin. 

We have h d  the two speoiea i n  onltivation, side by aide, at the Royal Botanio 
Qardens, Bibpnr, where they flowered simnltaneonsly, but at the end of September 
the le~ves of D. P r a k  were in full defoliation, while D. sikkimensis an still in 
vigornun growth. 

~ r o s c o ~ r r  DELTOIDIA, Wall. Rhizoma crassurn, nliqnanto informe, pa- 
rum hypopum, venenoenm, came albido. Caulis glaber, sinistrorsum 
volnbilis, teretiuscnlus, inermis, vi~idis. Folia alterna, chartacea, snpra 
glaberrirna, snbtns ad nemos et  nervnloe pilis minntis simplicibns hir- 
fells, pellucide lineolata, baais sinn lato vel latissimo, snbdeltoideo-cor- 
dab-ovata, acuminata, apice minntissime mnoronnlata, margine sepia- 
sime plus minus nndnlata necnon aliquomodo ad medium constricb, 
?.nervia, nervia extimis profnnde bifidis, vel 9-nervia, nervnlis second* 
riis reticnlatis ntrinque distinctis, ad 12 cm. longa, ad 10 cm. lata:  
petiolns glaber, snlcatns, tennis, 41-12 cm. longus. Spicm mascub 
simplices vel (inferiores) compositm, axillares ; floree glomerati, 2 -34 ,  
sessiles, in rhachi angnlata glomerulis -5-1 om. distantibns sparsim 
dispositi : pedunculus glaber, simplex ad 15 cm. longus <el maximns ad 
30 cm. : bractese lanceolatm, ad 2 mm. longm : brscteolm ovato-acnmi- 
n a b ,  nrrvicolari-concavee, glabrs, floribns dimidio breviores. Pevian- 
thii maaculi lacinim ovate, obtnsm, snbseqnales, patentee. Stamina 6, 
qua l ia ,  filamentis mqnilonga ; antherm filamentis mnlto breviores- 

feminea) axillares, solitariee, simplices, 6-15 cm. vel rarissime 
ad 25 cm. nsqne longm, dependentes : flores 4-12, breviter pedicellati, 
deorsnm spectantes, circiter 1 cm. remoti : bractem e t  bracteolee adsnnt. 
Oapsub breviter pedicellatse, ossnrgentes : slm m ~ t n m  pergamentacese, 
vertice versns subquadratre, basin versus rotnndatse, stramineo-comes, 
pnnctulie lineolisqne pnrpnreis horizontaliter notatm, ad 3 cm. longse, 
1.6 cm. l a b .  Bemino in qnoqne locnlo gemina, latissirna, complanata, 
11 mm. longa, 15-18 mm. lata, ala membranacea locnlam fere implente 
ineeqnaliter circnmcinch,-Dioscorea deltoiha, Wall. Cat. (1832), 5100 ; 
Stewart in Jonrn. Agric. and Hortic. Soc. Ind. XIV., (1867), p. 37 ; 
Knnth, Ennm. V., (1850), 340 ; Hook. f., Flor. Brit. Ind. VI., (1892). 
291 pro parte; Dnthie in Records Bot. Survey Ind. I., (1898), 173, 
Lawrence, Valley of Kashmir, (1895), p. 75; Grieeb. in Mart., Flor; 
Brasil., III., (1842), i. 43, quoad Wall. Cat., 5100, sed ref. ad Rumph. 
Hort. Amb., V., t. 180 excloe. 

NORTH-WEST HIMALAYA. Without locality, 8toliczkn: Herb. FaE- 
c o r n ,  1116. Chitral: Ziarat, 7200 feet, Harriss, 16683, 166M. Dir : 
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ad angnlaa nonnnnqnam papilloso-lineolata dispositi : panicnla 12 
cm. longa : spicarnm rhachides 4.5 cm. longm : pednncnlns panicnle 3 
om. longas : bractem lanceolatm, ad 1.5 mm. longre : bracteolm ovato- 
acnminatm, navicnlari-concavm, glabrm, floribne breviores. Perianthii 
m c u l i  l a c i n i ~  ovato-ohlongm, obtnsm, eubmqnalee e t  enbsimiles 
patentes. Stamina 6, aequalia, antherse filamentis mnlto breviores. 
Planta ferninen ignota. 

SOUTH-WEW CHINA. Ynnnan : Mengtse, northern mountains, a t  
7000 feet, A. Henry, 11065. 

This species seems to be most nearly allied to D. dsltoideo. 

DIOSCOREA ACERIPOLU, Uline ex Diela. Radiz ignota. Oaules glabri, 
einistrorsnm volubiles, teretea, inermes, nip-pnrpnrei .  Fol.ia alterna 
chnrtacea, snpm glaberrima, enbtua ad nervos et  nervnlos pilis minutia 
nnnc sparsim nunc densins hirtella, pellncide lineolata, cordato-acu- 
minata, apice minutissime mucronnlata, bnsis sinn latissimo, margine 
nndnlata vel ampius pttlmatim sinnata vel lobate, lobis obtneis vel 
nonnnnqnam an t i s ,  9- vel 11-nervia, nervie extimis profnnde bifidis 
vel trifidis, nervnlia secondariie reticnlatis eubtus distinctis, 10-18 cm. 
longa, 10-12 cm. lata : petiolns apicem versus hirtellus, craterum 
glaber, crassior, enpra canaliculatus, 10-12 cm. longns. Bpica? mascul~ 
simplices vel parnm ramosm, smpins solitarim, nonnnnqnam bins, axil- 
lares, 20-25 cm. longm : flores in cymnlas in rhachi pnbernla 5-7 mm. 
remotas dispositi : pednr~culns pnberulns, 4.5-5 cm. longns : bract- Ian- 
ceolatm, ad 2 mm. longm : bracteolm ovatm, acnminatre, glabrm, floribue 
breviores. Perianthii mascuti lacinie ovato-oblongm, obtnm, sob=- 
qnales, patentes. Stamina 6, mqnalia; anthem filamentis pan110 bre- 
Ti-. 8+ feti~ineas axillares, solitarim, simplices, 16-20 cm. longm, 
dependentes ; flores 3 0 4 ,  sessiles, deorsnm spectantes, circa -75 cm. 
remoti : bractem e t  bracteolm adsunt. Uapsulas sessiles, assnrgentes : a l ~  
matnrm pergamentacem, basin v e m u  rotundah,  apice parum retusm, 
s k i n e m ,  purpureo notatm, 2 cm. longm, 8 cm. latm. Bemina in loculo 
qnoqne gemina, obovate, complanata, ala membranacea alba irregnla- 
riter circnmcincta. Dioecosea amifolia, Uline ex Diels in Engl. Bot. 
J&rb. XXIX., (1900), 261. D. quinqneloba, C. H. Wright, in 
Jonm. Linn. 80c. Bot..XXXI, (1903), 92 (syn. excl.). 

CENTRAL CHINA. Hnpeh : without precise locality, A. Henry, 150- 
Chienehih, A. Henry, 5870; Patnng, A. Hmy, 7358. 

Wright, uniting D. acerijolia and D. quinqueloba, adds to the above localities 
some in northern China : we are unable to s tat .  to which of the two speoiea these 
northern speoimenrr belong. Diels dde to Dr. HenryPo looalitiea in Central China 
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" Nanshan, Rosthom, 8128 l1 : and be farther deroribea a variety, naming it v u .  
Boathornii, also from Nansban, in the following words :--I' foliia amplia acutisdma 
eoaminatis snbtu ed nervos albo-aetuloain ideoqae oineraeoentibns." 

DIOBCOREA BEPTEMLOBA, Thnnb. Radiz ignota. Oauter glabri, ainistror- 
sum volubiles, teretes, inerrnee, virides. Folia alterna, tenniter char- 
tacea, supra glaberrima, snbtns ad nervnlos minute papillosa, opaca neo 
pellncide lineolata, ex siccitate brnnnea, cordata, acnminata, apice 
minntiesime mucronnlata, basis sinn lato, margine aeptemloba lobia 
baaalibus obtnsis sed mteris enbacntis vel scutis, 7-nervia, nervis 
extimis profnnde bifidia, nervnlis secondariis reticnlatis subtns dik  
tinctis snrsnm obecnris, 10 cm. longa, 12 cm. lata. Hpim mascub 
ignoh. Spica3 femineas axillares, solitarim, simplices, 8-10 om. longrs, 
dependeotes ; flores 10-12, sessiles, circiter 1 cm. remoti : bractese 
frnctn matnro late ovatm : braateolm ovatre, acnminatre. Oapsulae sea- 
siles, aesnrgentes, oolore cuprem : alm maturm pergamentscem, basin 
versus attennab, apice rotnndato-trancatre, 2 cm. longm, 1.2 cm. l a b ,  
castanem. Semina in qnoqne locnlo gemina, obovata, complanata, ala 
membranaoea alba inmqnaliter .circnmcincta. Dioecorea sqtemloba, 
Thunb., F1. Jap., (1784), 149. D. quioqneloba, Franchet et  Savatier, 
Ennm. Flor. Jap., II., (1879), 46. 

CENTRAL JAPAN. Island of Nippon: Joshu (Hitachi); Yubiso, 
Makino. 

Makino gives the Japanese name aa Momiji-dokom on the label of a berbariam 
apeoimen kindly rent to as from the Hongkong Herbarium by Mr. 8. T. Dunn. 

I)~oscoasa NIPPONIOA, Makino. Radiz ig~iota. C a u h  glabri, sinis- 
troranm volnbilea, teretes, inermes, virides. Folia alterna, chartaoea, 
snpm glaberrima, snbtus ad nervos et  nervnlos pilis albis simplicibna 
hirtella, opaca nec pellucide lineolata, eubdeltoideo-cordato-ovata, 
acuminata, apice minutissime mucronnlata, basis sinn lato, margine nn- 
dnlata vel pamm 5-7-lobata, lobis rariseime snbacutis, 7-9-nervia, nervis 
extimis bifidia, nervnlis secondariis supra o b s c d s  snbtns snbdiatinctie, 
7-10 cm. longa, 5-10 cm. lata : petiolns apicem versus hirtellns, mternrn 
glaber, gracilis, supra canaliculatns, 4 8  cm. longns. SP;ea, mauculse 
ignotre. Spicas feminea axillares, simplices, singulm, 15-25 cm. longrs, 
dependentes : florea 25-30, seasiles, deoranm spectantes, 5-8 mm. remoti : 
b r a o h  lineari-lanceolatre, acntiasimm : bracteolse similes, minorea. 
Oapeulas eessilea, assurgentea, straminem, pnrpnreo-pnnctatm : alm matnrse 
semiovatre, apice retnsm, basin versns attenuatre vel rotnndatee, etra- 
minm, 2 cm. l o n p ,  .6-.7 om. l a b .  Semina in quoqne locnlo gemina. 
ovata, complanata, ala membranaoea alba inmqualiter cimnmcincta. 
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Dioswrea n i p i c a  Makino, Illnstr. Flor. Jap., I., (? 1891) No. 1 (not 
seen). . 

CENTRAL JAPAN. Island of Nippon : Joshn (Hitwhi) ; Schimizn- 
toge, Makino. 

Yakiio gives the Japanese name as Uchiwa dokoro on the label of a herbarinm 
speoimen kindly sent to as  by Mr. 9. T. Dnnn from the Hongkong Herbarium. 
Besider thie speoimen we have seen a colonred drawing of the fruit made by Xr. 
M skino. 

DIOSCOBEA QUINQUELOBA, Tbunb. &dix ignota. Oalrlea glabri, sinis ; 
trorsum volubiles, teretes, inermes, viridee. Folia alterna, t,enuiter 
chartacea, supra glaberrima, anbtus nonnunquam ad nervos et nervnlos 
pilis minutis simp1:cibus hirtella, pellucido lineolata, cordata, acuminatm, 
spice minutissime mncronnlnta, basis sinu lato, infima septem-, rare 
novem-, loba, media quinqueloba, superiors triloba vel s inn~ta ,  7-rlervin, 
nervie extimis profnnde bifidis, nervulis secondariis reticnlatia utrin- 
qne distinctis, 6-8 cm. longs, 5-10 cm. lata : petiolus glaber, cnnnlicu. 
latun, 3-7 cm. longns. Spics mascub simplices vel ramose, solitarim 
vel binm, axillares, 4-6 cm. longm pedunculo .5-1.0 cm. longo incluso : 
flores pedicellati, in cymulis .3-'4 cm. remotis dispositi : rhachis pedun- 
cnlnsque glabri : bractem lanceolatm, 1.5 mm. longm : bracteolm ovatm, 
acntm, glabm, floribns breviores. Perianthii maeculi lncinim ovab ,  
obtnss, snbsqnales, patentes. Stamina 6, requalia : antlierm f i l a m e ~ ~ t i ~  
mnlto longiores. Sp im jeminem axillares, solitarim vel geminm, 
eimplices, 10-12 om. longm, dependentes ; fiores 10-12, breviter pedicellati, 
deorsnm spectantes, circa .75 cm. remoti : bractem et bracteolm adsnnt. 
OapsuL assnrgentes : elm matnrm pergamentacem, baain versus rotnn- 
datm, spice trnncatm, 1.75 om. longaz, '7 cm. l a b ,  straminem. Semina in 
qnoqne loculo gemina, latissima, cornplaneta, ala membranacea alba 
insqualiter circumcinctit.-Dioswrea quiraqueloba, Thunb. Flor. Jnp., 
(17$4), 150; Kmmpfer, Ic. Sel., (1791), t. 15 (e satisfactory pioture) 
Somokn Dnsets, 2ud. ed., XX., t. 54. 

SOUTHERN JAPAN. Ieland of Kiusin, Nagasaki, Buerger, Otdhan, 
890, Maaimowicz. 

The Jnpaneee name es given in the Bomoko Dueets ia Kikuba Dokoro. 

DIOSCOREA TENUIPEB, Franchet et  Sav~tier.  Radix nobis ignota, teste 
Francheti0 Savatieroqne tuberosa e t  depresso-globose. Uaulea glabri, 
8inistro~*snm volnbiles, teretinsculi, juniores minopere angnlati, irler. 
mes, viridee. Folia altsrna, membranacea, glabern'ma, nitentin, mar- 
gin0 interdnm undnlatianibne minutia notnta, cordah-ovato-acnminnta 

J .  11. 2. 
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vel subdeltoideo-cordnta-ovato-acnminato, apice mncronulate, basis sinu 
Into, aliqnomodo ad medium constricta, 7-9-nervia, nervis extimis 
profunde bifidia, nervulis secondariie reticula ti^ ntrinqne distinctis, ad 
9-10 cm. Iooga, 6-10 cm. lata:  petiolus glaber, supra parum cannli- 
culatua, 6 cm. longns. Racemi masctcli simplices, eolitarii vel 2-4-ni, 
10 cm. longi; flores longins pedicellati, glomerati, 2-5-ni (glomernlis 
-75 om. remotis) sparsim dispositi: pedicelli 3-5 mm. longi (teste 
Franchetio Savatieroque 5-8 mm. longi). Peduncnlue glaber, ad 3 cm. 
longus ; bractom ovcrto-lanceolatre, ad 2 mm. longm ; bracteolm snborbi- 
cnlatre, glabrs, pedicellis m u l h  breviores. Pelianthii masccrli laciniae 
Ianceolntm, obtusiusculm, refrnctm, snbmqnales. Stamina 6, squalia, 
perianthio distincte breviora: an them 'didymm. Spicru ferninerr? axil- 
l r r e ~ ,  simplices, solitrrim, nsqne ad 12-15 cm. longs, dependen- 
tea; flores ad 25, solitarii vel cymulosim bini (alter major alter 
minor) in ramnlis perbrevibua 5-7 mm. distautibns dispositi, 

, deorsum spectantes : rhnchis distincte trigon4 rrliquomodo zigzag. 
Perianthii masculi lacinis iia floris maaculi similes : bracteej e t  bracteolm 
adsunt. Capsulm assurgentes, lrrtiores quam longm, basi e t  apice omar- 
g inats  (teste Franchetio Savatieroqne). Semina (teste Maximowicz) 
circumcirca a1ata.-Dioswren tenuipes, Francbet et  Savatier, Enum. 
Flor. Jap., II., 525. Dioscorea sativa, Miq., Prolnsio Flor. Jap., (1967). 
323, quoad plantam mascnlam. 

SOUTHERN JAPAN. Island of Kinsin : Napsaki ,  Mazimowicz. Is- 
land of Sliikoku : Tosa ; Nanok~wa, Makino. 

DIOSCOREA YOKUSAI. Radiz ignota. Caules glabri, sinistrorsnrn 
volnbiles, minopere angulnti, inermes, virides. Folia alterna, membra- 
nacea, glaberrimn, nitentia, cordato-acuta vel breviter acnminrcta, apice 
'mucronulata, sinu basis Iatissimo, margine i n t e p  vel plus minus undu- 
Iata, nonnunqnam ad medium const~icta, 7-nervia, nervis extimis pro- 
funde bifidis, nervulis secondariis reticulatis subtns distinctis, 5 cm. 
l o n e ,  5 cm. lata : petiolns glober, gt.acilis, supra profnnde canalicnlatus, 
3.5 cm. longus. I,afZorescentia mascula per r l~achin angulatam ad 7 cm. 
longam cymulrrs 3-5-floras 5-10 mm. remotas gerens : flores distincte 
pedicellati, pedicellis 2-3mm. longis : pedunculus glaber, angulatus, 2-3 
cm. longus : bractem ovato-larlceolatm, acutte vel acuminatae, ad 2 mm. 
longm: bracteolm ovate, acutm, pedicellis multo breviores. Perinnthii 
masct~li laciniae biseriatm, exteriore~ ovato-lanceolatm snbacutej, inter- 
iores ohov~tre obtnsm vel truncatm, patentes. Stamina 6, squalis, 
perianthio distincte breviora: antllerm didyms. S p i m  femineas axil- 
lares, simplices, solitarim, URqU0 lad 6 cm. longs, dependcntes; flores 
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solitarii eessiles, 5-7 mm. distantes, deorsnm spectantea': r l~ac l~ i s  
distincte trigona, aliqoomodo zigzag : bractes e t  bracteolm adsunt. 
Perianthii femiwi lacinis lanceolatm, snbacots, snbsqnalee. Uapsula, 
assurgentas, eqnilongm e t  la ts ,  maturm non vim. 

JAPAN. Without precise locality, Buerger (mixed with Diosco~ea 
Batatas and issued by Miqnel as D. japnica) .  

This species is most nearly allied to D. tenuipes with whioh i t  agrees in the 
didymons stamena and in the distinctly pedicelled male flowers : but from whioh 
i t  differs markedly in the biseriate perianth, the lobes of whioh are not refracted, 
in the rather shorter and stouter pedicele, the thicker and larger perianth-lobes 
and in the distinctly cymnlose (not glomerate) clusters of flowers. The fruit#, 
which we have not seen ripe, when young closely resemble those of D. tenuipes. 
We sospect that this may prove to be the plant for whioh Uline has proposed the 
name D. Bacergsri (testa Diels in Engl. Bot. Jahrb , XXIX., 260), but we hare not 
seen specimens which mold oorroborato tlre idea. We hare therefore been com- 
pelled to find a new name for it, and have thought well to conneot thename of t he  
author of the Somoku Dunets with it. 

D r o s c o ~ e ~  ENNEANEURA. RaiEix ignota. Oazrles glabri, sinietrorsum 
volubiles, mit~opere angulati, inermes, virides. Folia alterns, menl- 
branacea, supra glaberrims snbnitentia, .snbtua nervis et  piwcipne 
nervnlis secondariis minute mgoso-c~istatis, cordata, breviter aou- 
minab,  apice mucronulata, basis sin11 obtuso, margine integra, 9-nervia, 
~ ~ e r v i s  extimis profut~de bifidis, ne rvu l i~  secondariis dintinctis subtns 
prominnlis, 6 cm. longa, 5 cm. dimidio Iata:  petiolns glsber, grac i l i~  
supra canalicnlatus, 3.5 cm. longus. Racemi masculi sirnplicea, axil- 
lares, solitarii; flores solitrtrii vel bini, distincte pedicellati, spal-sim 3-4 
mm. rernoti, pedicellis 2 mm. longis: peduncoln~ glaber, 5 mm. longloa : 
rhrrchis ad 4 vel 5 cm. 1ongus:'bractem' ovato-I~uceolats, ad 2 mm. 
lor~gm: bracteolm sobsimiles, pedicellis dimidio breviores. Perianthii 
masculi lacinim ovato-lanceolatm, biseriatm, exteriores acntm ad medium 
incrnssabs, interiores obtuss re1 truncate fere ad npicem incrassatre, 
patentes. Stamina 6, mqunlia, perianthio distincte breviora : anthem 
did y ms.  Planta feminea igno ta.-r)ioecorea, Buergeri, var., enneaneura, 
Uline ex Diels in Engl. Bot. Jahrb., XXIX.,  (1900), 260, nomen 
tsntum. 

CENTRAL CRINA.-HI IP~~ .  A. Henry, 3641 8.  

This species ia most nearly related to the plant here described os D. Yokunui 
I t  differa very markedly i n  the mnch smaller flowers which are solitary or geminate 
and not cymolone on the rhnchis. 
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Contnhtianr to Oriental Heqwtology I.--% k t d r  of the Andamanr, 
with the Description of a new Qeeko a d  a note on the Reprodud 
Tail in P t y c h o m  homaloeepha1rcm.-By N E L ~ O N  ANNAU DAI.I, B. A., 
Depufy Superintendent of the Indian Museum. 

I n  a recent paper on the distribution of the Indian vertebrates 
Blantord (1) says regarding the Andamana and Nicobars, "These 
inlande are included because they are under the Government of British 
India, but they are of small importance zoologically." A collection of 
limrde from Narcondam, lately presented to the Indian Museum by 
Major A. R. Anderson, I.M.S., has led me to doubt whether this snm- 
mary dismisual by so catholic and liberal an authority does not perhape 
nndoly minimize the zoological importance of the Andamans, however 
true it may be of the Nicobars, t.he faunistic eeparation of which from the 
neighbonring archipelago he fully recognizes. The Indian Museum ie 
rich in material for a study of the Andaman fauns, and it hae neemed 
worth while to undertake an analysis of this one nub-order, even thongh 
I have few facta that are absolutely new to put on record and only one 
new form to describe. 

The following list, probably still far from complete, embodies what 
I have been able to discover as to the species of lizards known from the 
Andnmfbns or represented in our collection. I understand that Major 
Andereon is about to publish an account of the fauna of these island8 
and am much indebted to his generosity in permitting me to make 
use not only of his collection but also of his observations on the distri- 
bution of Uabtes versicolor in the archipelago. Those species in the 
list which rre also known from the Nicobare have their names dietin- 
guished by a star. 

LIZABDS KNOWN FROM THE ANDAMANS. 
GECKONIDE. 

Qymnodnctylrts nrbidus (Bly th) ; Qonatodes andersonii nov. ; Hemi- 
dactylus frenattcs* (Schleg.) ; Gshyra mutilata* (Wiegm.) ; LepidodactyZus 
lrrprcbris ( D .  & B.) ; Qecko verticillatus Laur. ; Qeckd stentor' (Cant.) ; 
Ptychowon homalocephalrcm~ * (Crev.) ? ; Phelsrcmu andumanew, Blyth. 

1 I am not altogether sntis6ed with the evidenoe on whioh thin speoiw is 
included. A specimen which I thought to be from the Andamann (Ann. Mag. N. E- 
(vii) xv, 1905, p. 31) appeara to hsve been Inbelled d n g l y .  (But nee Theobld, 
Oat. Rapt.  Brit. Ind , p. 73.) 
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A~AMIDE. 
fJonyaeephalzu sib bcristatt~s* (Bly th) ; Onlotee v~reieolor (Daad.) ; 0. 

andamanensis, Blgr.' ; 0. aiystacercs,* D. & B. 

VARANIDB. 
Varanus salualor* (Luai*. ) 

SCINCIDE. 
Jfabuia multifnsciata* (Kul~l) ;  M. tytleri, Blgr. ; Lygosoma maculn- 

turn (Blyth) ; L. olicaeeum* (Gray) ; L. macrotympanncm (Stol.). 
The Musenm possesses a number of specimens of a Skink the exwt  

position of which I am not yet to state. They are closely 
allied to, if not idelltical with, L. maculaktn (Blyth), bnt differ from the 
descriptions of this species in proportions. Possibly they may be new ; 
but as I have not yet worked through the Skinks in the Museum collec- 
tion, I prefer not to express an opinion a t  present. The specimens 
were collected by Major Anderson on Narcondam. 

ANALYSIS or THR LACERTILIAN FAUNA OF THE ANDAMANB. 
Gymnodactylus rubidus i s  a form peculiar to the Andamans. I t  ha# 

close allies in  a. marmaratue of the Malay Peninsula and Sumatra 
(possibly occnrring also in Tenasserim) and a. khasiensie of Assarn. 
Qonatodes andereonii is closely related to B. Handianirs of Ceylon, South 
India, Pmparis Islalid (which lies between the Andamans and the  
coaet of Burma to  the  north) and Engrtno,* a n  island off south-west 
Somntra. Its exnct relationsbip to this form is discussed below. 
Although i t  is difficult to split up  the genus Qonatodes into aefiuite 
aeotions, U. kandianus and Q. andereonii may be said to belong to i t s  
Malabar, & distinct from its  Nalayan, division. I n  South I n d i  and 
Ceylon there are o number of species which have their headquarters 
within the  Mal8bar Province of recent zoologista (chiefly on the hills of 
the  east coast on the mainland) but extend into places not included 
therein. I n  the  Mday  Penin~ula  two species, G. afinis and a. 
kendallii, oconr, the former of which possibly extends northwards into 
Tenaseerim. On the whole they are distingnislled from the Malabar 
epecies by theirlarger size, more brilliant coloration (in some cases), the 
greater degree of specialisation of their dorsal scales (in some cases), 
and above all by the absence of femoral or pmanal  pores in the mde.  
Tbe genns extends eaatwtbrdu into the Malay Archipelqo, is represented 
by a nnmber of species in Tropical America, and by a t  least one in 
Eaet Alrica.' 

1 Ann. Mng. N. H. (vi.) viii., 1891, pp. 288, 289. 
1 Bonlenger, Ann. Mag. N. H. (6) rvi., 1895, p. 173; and Tornier, Zool. Jahrb. 

Byat. xiii., 1900, p. 684. 
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Cfehyra rnutiluta, Hemidactylus jrmatua aad ffecko serticiUatua are 
house-lizards and have a wide adventitions mnge on coaats and islande, 
being easily carried with merchandize or personal baggage. On the 
mainland of Asia their range extends northwards and westwards from 
the Malay Archipelago, through Malaya and Burma, to the north-eastern 
districts of India proper. This range they share with many other 
animals. Of the three, G. verticillatus (which is only a house-lizard 
in some districts) is most restricted. Probably it does not occur in 
the southern part of the Malay Peninsula, though abundant (not ss a 
house-lizard) in the northern, and the few specimens taken in Singa- 
pore would seem to have been introduced from Bangkok (where it 
occurs in almost every inhabited building) or Java. Q ~ k o  stentm, 
on the other hand, is usually a jungle species ; in the dense moods of 
northern Malaya its peculiar cry is heard perpetually, though the lizard 
is seen but seldom. In  Selangor and elsewhere, however, i t  has been 
known to take up its abode in houses. Ita retiring habits render i t  
aomewhat rare in collections, and i t  is not known to occur west of 
Chittagong. Lepidodactylus lugubrie, regarding the habits of which 
little or nothing: is known', has a very wide insular distribution in the  
Indian and Pacific Oceans and occurs sparingly in Malaya and Burma. 

Phelsuma andamanarlee is probably the most interesting of the 
Andaman lizards. I ts allies are found not in the Malayan ialande or on 
the mainland of Asia, nor even on the mainland of Africa, but in 
Mauritius, the Seyschelles, RBunion and Madagascar. The number of 
caaes in which the names of authors of species are enclosed in brackets 
in the tables which accompany this paper shows how little reliance aan 
often be placed on the generic distinctions of herpetologists: but PLI- 
suma would appear to be a natural genus, in which the species are 
closely related. It would not be difficult to confuse an example of 
the Andanian species in which the colonrs had faded with one of 
P. cepedianum from ?huritius, though the specific differences are much 
greater than those between Qymnodactylua rubiduss and Q. m a r m m t l u . ~  

Both P. andamanerne and B. rubidus (also Q. marmotatw) are 
arboreal. Probably they never enter houses. 

In  considering the fauna of any tropical distriot the G ~ k o s  have a 
peculiar interest. Their structure (especially that of the vertebral 
column, on which great stress must be laid) proves them extreme- 
ly ancient, and their genera (except in a few cases, such as the  

. mannoratus section of Cfymnodactylus and the Malabar division of 
Qonatodes) lack the plasticity of some families. 1 have compiled lint* 

1 That is in Asia. Bohnee has a note on its habits in the PaciBo (2. Natur .  
Stuttgart, 1901) whioh I have not seen. 

8 These two forms were once placed in separate genera. 
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of the Geckos oE Burma and Sumatra for comparison with that of the 
Andaman representatives of the family. Boulenger (8), as recently a s  
last year, has published a list of the reptiles of the 3ialay Peninsula, 
and I need only say here that the Geckos, with a few exceptions, are the 
same aa those of Burma. For information regarding the Snmatl-an 
species I am indebted chiefly to Werner's (5) recent memoir, and 
regarding the Burmcse to Boulenger's volume (2) in the "Fauna of 
India" series and the same author's account (4) of Fea's collec- 
tion, now in the Qenoa Museum. Two species included have been de- 
scribed by myself (6) quite recently. 

G E C K O ~  OF BURBIA AND SUMATRA. 

Kame of Speciee. Burma. Sumatra. 

1 Bymodac ty lus  pulchellus 1 (Gray) 5 
2 ,, variegatus (Blyth) 
3 ,, pguensis, Blgr. 5 
4 ,, f e z ,  B l p  
5 ,, lateralw, Wern. 
6 ,, marmoratun (Knhl) 5 
7 Bonatodaa kandianue, (Kelaart.) 
8 Phyllodactylus burmanicus, Annand. 
9 H m i d a c t y l m  frenatus (Schleg) 5 

10 (, brookii, Gray 5 
11 ,, subtriedroides, Annand. 
12 ,, leschenaultii, D .  &. B 5 
13 ,, jiaviviridis, Rnpp. 5 
14 ,, bocwingii (Gray) 
15 ,, g a m t i i ,  D .  & B.  5 
16 platyurns (Sohneid.) 5 
17 Behyi; mtrtitata ( Wiegm.) 5 
18 Spathosealabotes mutihtus, D. & B. 
19 Lepidodaetylus lugrbvia ( D .  & B.) 4 
20 9, ceylonensis, Blgr. 5 
21 Ueeko verticillatw Lanr. 5 
22 ,, stentw (Cent.) * 5 
Bil ,, m m r c h u e ,  Bohleg. 5 
24 Ptychowm homalocephalum (Crev.) 5 

In the above list a x denotes the occurrence of a species, a - 
that it haa not been recorded. The names of those species known from 
the Andamans are distinguished by a *, of those known from the 
Malay Peninsula by R 9. The Geckos of Sumatra are still very imper- 
fectly known, wbile the discovery of fresh species both in Upper and 
Lower Bnrma is probable. 

Of the Geckos common to the Andem~ns and Bnrma or Sumatra 
all but Ptychozoon homaloc~halum, Qecko stentor (which is sometimes 
found in houses) aud Lepidodactylus lugubris (whose insular distribution 

1 We have in  the Museum spccirnen from Lower Burma of an allied epecier not 
yet desarild. 

X (Lower Bnrmn) 
x (I.ower Burma) 
x (Lower Hnrme) 
x (Lower Burma) - - 
? (Preparie) 

x (Lower Burma) 
x 
x 
x (Upper Bornla) 
? 

x 
x 
x 
x 
x - 
x 
x 
x 
x - 
x (Lower Bnrms) 

- - - 
P (Yinkip Islat~d) 
x 
x 

P (Engano) - 
x - - - - - 
x - - 
x - 
P (Engano) 
x 
x 
x 
x 
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would suggest that  i t  too may be carried from island to island) am hone& 
lizards, and a s  such of no importance in considering questions of geo- 
graphical distribution. They mag very well have been introdnced in  
the uineteenth century. As regards P. halocephalum,  a curiona fact 
in its life history may have had e n  influence on it8 dispema1; I m a n  
the long period spent in the  egg. A n  observation by F. H. Bauer 
(quoted by Gadow in Amphibia and Rept ik ,  p. 512) shows tha t  this 
period may lnst for five montha, and from eggs which I have examined 
in the Malay Peninsula I am prepared to conclude tha t  this case waa 
nor-ma]. It is obvious tltat an egg with a hard shell, to some extent 
impermeable to liquids, can endure conditions wllicli would be fatal to 
a delicate young lizard. Boats have beeu carried out from the const of 
Malaya to the Andnmans in very much less t l ~ a n  five weeks, and loge of 
wood must frequently come by the sarne route. P. ho~t~alocephalum 
lays but two eggs a t  a time ; they adhere to leaves and tree-trunks. I t  is 
essentially a jungle special  but  Flower llas taken a ~pecimen of the 
closely allied P. horsjeldii on a wooden post in the Botanical Gardens 
a t  Penang ( P. 27. 5. 1896, p. 868), showing tha t  i t  may desert the 
j ungle occs~ionally for human  erection^ in the immediate neighboorhood. 

T t~us ,  of the nine Geckos recorded from the Andamans, the presenoe 
of five, possibly six, can be accou~~ted  for without assuming that they 
have been in the islands for any long period. The remining three are 
peculiar to the archipelago (including Narconda~n). Noue of these 
l~nve been recorded from the Nicobam ; but one is closely related to forms 
on the nenrest mainland, a second has Malabar affinities, while the tbird 
exhibits a biadagascan facies. 

As regards Qonatodes andergonii, nny argument, derived from its 
relat ion~hip to ~ . ' kund ian rcs l~a~  its weak point ; for Q. kandiancur is, a t  any 
rate in some plrrces, a house-lizard', and though i t  probably originated 
in the mountains of Ceylon or S. India, i t  occurs also iu the plains; i t  
may therefore, hare been introduced by man into the Andamans. In any 
case it must be regarded 8s the ancestor of (3. andersonii, which is merely 
an  offshoot from it : whetlter welook upon the two forms aa specifically 
distinct depends entircly on the nnswer we are prepared to give to the 
question, " What is  a  specie^ ? " I have given the Andaman form 
a name because i t  ia convenient that  thing8 should hnve names, and 
because the lizard can be distingui~hed by cha~ .~c te r s  svl~ich appear to ba 
constant ; but I should doubt wl~ether it i~ a "physiological " species. 
Poulton ( 7 )  in one of the latest general contributions to the sub- 
ject of specific charactera, regards i t  as impossible, from a scientific 

1 It is wortlly of note that the distribution of this epecies is much wider than 
that of its elliea. 
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standpoint, to determine a species from a mere examination of specimens. 
Undoubtedly he is right. Without a study of bionomics it would be 
impossible to gronp together the seasonal forms of certain butterflies he 
instances, or to draw the line between closely related local races of 
many animals. But in a museum-and too often the naturalist exists 
for the museum, not the museum for the naturalist-any system of 
arrangement is impossible, unless names are given to specimens. 
Anyoue who would have the conrage, the skill, and the patience 
(and would live long enough), to olaesify the whole animal kingdom 
according fo some system of numbers and letters, which could be re- 
corded as in a library catalogue, would confer an enormous boon on 
ucientific zoology. The tendency a t  present among systematists is tu 
search for difEerences rather than relationships, and very little is being 
done in tropical countries to find out what these difEerences mean. No 
inveetigations are being made, so far a~ I know, to discover whether the 
members of the fanna of any given island or gronp of islands of limited 
extent are undergoing modification in any one direction. That this is 
probsbly the case even in Northern Europe is shown in a recent paper 
by Eagle Clarke (8), who points out that in the Farces animals as dis- 
tinot from one another as the wren, the starling and the' houee mouse 
( M w .  miurdus) have all developed in the direction of increase of bulk 
and coarseneee of the feet. The work of Darwin and of Wallace on 
island life is of course olassical, and as such linble to be ignored. 
When they wrote and laboured on the subject the extraordinary elabora- . tion of modern zoology had scarcely beglln, and i t  was less ensy to lose 
eight of pllilosophical principles. We now know a considerable part of 
wbat is to be known about the " species " of the larger Indian verte- 
bratee, using the term "species " in theloose way to which the museum 
eoologist is condemned; we do not know, even in a few caaes, why 
one animal snrvivea' under any given change of environment while 
another, apparently just as fitted for survival and quite as variable 
perishes. I t  is not likely that we shall soon gain any such knowledge, 
st any rate in the tropics ; for such problems can only be studied in 
t h e  field; Collectors have rarely time to  observe, and all that can be done 
in a Museum is to olassify and anatomize dead and imperfectly pre- 
served material. 

The object of this dipession from the snbject strictly in band hrta 
been to illustrate the position o< the Andaman Qonatodecr as a distinct 
form, and a t  the same time to point out that even where a fanna has 

1 For example, why is it that certain speoies of the Indian tank m o l l o s ~  
rnccnmb almost at  once if kept in an eqnariom withont ventilation, while otherr 
from the mure tank live for a considerable period nnder woh Conditions P 

J. 11. 3 
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been completely " worked out." the greater and the more importent part 
of its zoology baa still to be investigated. 

To return to the Andaman lizards. Of the Agamids, one, Oaldm 
andamanensis', is known from a single specimen in the Copenhagen 
Museum ; it is allied fo 0. liolepis of Ceylon. Another is 0. myetaceur,a 
which has a somewhat restricted range on the mainhnd of S.E. Asia 
and is common about Mandalay.8 Major Anderson tells me that, in the 
Andamans, 0. versieolor is found only in the Cocos honp,  not sonth of 
Table Island. I t  is essentially a mainland form and doee not, as a 
Kenera1 rule, penetrate into primmval jungle. I n  the Siameee Malay 
States i t  is only to be met with in cnltvated land or sebndary jungle 
and I believe that this is aim true of India. It generally laye 
its eggs a t  the base of bushes in hedges or plantations. According 
to Prain ( l l ) ,  there are several cultivated planta whioh have run 
wild in the Cocoa, end if these were bronght from the mainland 
or elsewhere aa plants, i t  ia quite possible that the eggs of thin 
lizard may have been brought with them. Although i t  haa been 
recorded from the southern districts of the Malay Peninsula, C. v e r & d o ~  
is rare south of the Perak rrnd Kelantan Rivera, its plaoe being 
taken by 0. cristafellur, which is closely allied to 0. g'ubatw of 
the Nicobars m d  Malayan Islands. The southward range of 0. 
versicolor as a common member of the local fauna is greater on 
the eastern than on the western side of the mountains which form 
the backbone of Malaya,' as is also the caee with of a number of otl~er 
animals. 

Qonyocephalw aubcristattrs, on the other hand, is pecnliar to the Ands- 
mane and the Nicobare. 0. hrtmsi (Stol.) aleo omore in the latter islands, 
bnt I do not think that this speoiee can be maintained. We have in the 
Museum two males from Tillinchong identified aa Tiaru hum& by 
Stoliczkn and possibly tlle types of the species. From the same island we 
have a normal specimen of Q. subcrietatue, also named by Stoliczka; but 
in a series from Kondal (an island in the other division of the Nicobar 

' group),identified by the same aulhority ae belonging to the latter species, 
I find n female which must be associnted with the two males from Tillin- 
chong. These three specimens are distinguished from the whole of a 

1 Bonlenger, dm. Mag. N. H. (vi) VIII, 1891, pp. 288, 2SQ. 
8 I have found a well-authenticated specimen of this rpeoien from tbe 

Andamans in the Muaenm wlleation, which alao contcrina rereral of 0. varricolw 
from the Coma. 

8 J,  Anderson, &a. Pmnan Pa., p. 806. 
4 It is oonvenient to oon5ne thia term to the Malay Peninanla, naing " M~layaia" 

far the Malay Amhipelago. 
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large collection(over one hundred speoimena),made by different oollectore 
in different islands of the Andamans and Nioobara, only by their 
greater size and more pronounced crest, which is interrnpted in 
a very distinct manner just behind the neck and raised on a fleshy, 
laterally compressed hump in front of this point. On the whole, 
I am inclined to regard them not as representing a looal race or 
even an incipient speoiee, but as aged individuals of the common 
form. Against this view must be placed their rarity-and Major 
Andereon telle me that he has examined very large numbers of 
rpecimens without finding any like them. However, the adnlta of 
rome Agamida (s.g., Q. b m - a  and dphaniotu fwca in  the Malay 
Peninsula, Laidlaw (9)) are seldom taken me oompared with the 
yonng, while in some cases (s.g., that of UoZotss miatatellus in Lower 
Biam) the largest individnsls are only eeen in very deep jungle, where 
of oourse there ia leas chance of their aapture. 

, 

Of Varanus shluafor, one of the bnlkieet of lizards, I need say 
very little. It has praoticnlly the eame range in Asia an Gehyra 
mutilota (except that it is found nearer the heart of India) and extends 
ecrstwarde to Anetralia. Although i t  oannot be carried accidentally on 
rhipa, i t  ie extremely tensoions of life and has frbqnently been observed 
swimmit~g in salt water, though never far from ahore. Probably 
i t  might survive in the sea for a considerable period clinging to 
a floating log, for i t  oan go without food for weeks, if not mouths, 
withont apparent inoonvenience. 

The Skinks, judging from the enormous number of closely allied 
species in the family, are among the moat plastic of lieards ; yet some of 
Bhem have an extensive distribntioo. Of the Andaman forms, M a b u b  
t n u l t i f d t a  is the oommon Skink of the Malay Peninsula and extends 
northwards into Bnrmq poseiblj into Sikhim, southwards and east- 
wards into the Malay Arohipehgo. Speoimens from the Andamms, of 
whioh I have seen a oonaiderable number, may d S e r  to a slight 
extent, on the average but not individually, from tho- taken on the 
mainland ; for the proportion with qninquecarinete doraal scales is pro- 
bably greater than thnt given by Flower (lo), who examined a large 
seriee in Malaya. M. tytlen' and L. rnaomtympmum are only known 
from the Andamans. L. l~mclatum haa a range similar (ae far as the  
mainland of Bsia ie ooncerned) to that of V. '.ratvator; L. divaceum do- 
not extend M) far to the north, but ia oharsoteriatioally Indo-Malayan. 

In comparing the Agamidm and Scincidm of the Andamans with 
those of the Nicobara, we find that several forms ocow in the later 
group which mre abeent from the Andamans but have Malayan or Mala- 
bar affinities. Ohlotee jubatus, apparently oommon in the Nioobara, wonrs 
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in the Malay Arcliipelngo, but haa not been recorded from the Penin- 
sula; 0. ophiomachue is only kuown from Ceylon and S. India. Several 
Skioks probably occur in tlie Nicobare which are absent from the Anda- 
mans, and the same mlty be true of Dibamue mure-guines-the sole 
representative of a family closely allied to the  Skinks and once 
regarded as peculiar to the Nicobam and Papuasia, but now known to 
exist both in the Malay Peninsnla and in several of the i~ lands  of the 
Malay Archipelago. 

What is perhaps a true relationship between the Andamans and 
Ceylon consists in t l ~ e  ab~ence from both of the genus Draco, which 
occurs within the Malabar provinoe in S. India (also in Malaya, Burme 
and Assam) and consists of forms too striking to escape notioe readily. 

Prain ( 12, 13) haa shown that the flora of the Cocos group and that 
of Narcondam differ considerably from that of the southern Andamans. 
The geological separntion between the different islands, and especially 
between Narcondam and the rest of the archipelago, is well illustrated 
by the marine depths marked on the maps reoently published by Alcock 
(13) and Kloss (14). Naroondam is distinguished zoologically by the 
po~session of an isolated Hornbill ( Rhytidoceroe marcondomi). I have 
very little information &bout the lizards of the GOCOB, except that Ualotw 
ueraicolor and Qonyoct.phalus subcristutus ocour ; on Narcondam Major 
Anderson has taken @mnohctybus rubidus, Conatodes andei-sonii and 
Pheleuma andnmanems, aa well aa Mabuia multifadcMfa aud another 
Skink. The three Qeckos characteristic of the Andamans therefore 
occur on this island. Of three specimens of 0. rubidw from Narcondam 
in the Museum, two are considerebly larger than any in a large series 
from other parts of the Andaman archipelago ; otherwiee no difference 
oan be detected. The only adult specimen of Q. andersonii,] is from Nar- 
mudam, but, except in point of sine, it agreee with two young individuals 
collected by Wood-Maeon somewhere in the Andamans (exact locality 
not specified) and confused by him with the yonng of U. rubidw, to 
which they bear a close snperfioial resemblance. Specimens of P. 
andamanense agree in every respect with those from the other islande. 

I do not propose to generalize aa to geography on the basis of the 
lizards. The study of a single sub-order somewhat poorly represented 
(or perhaps rather imperfectly known) does not permit wide generaliaa- 
tions ae to the whole fauna, much less the geology and geography, 
even of a small group of islands. I t  haa been my objeat to show, 
in the first place, that the vertebratee of the Andamane are not devoid ' 

1 Since this wae written two more have been reoeived from Naroondam, col- 
leoted and presented by Mr. 0. Q. Bogerr. 
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of zoological interest, in the second that the study of the geographicurl 
diatribntion of animals must be preceded by a study of their bionomics. 

Description of Qonatodes andernonii, nov. 

... Total length ... ... 73 mm. 
Body ... ... ... 23 .. 

... ... ,. Tail ... 40 
Head ... ... ... 10 .. 
Fore-limb ... ... ... 11 ,. 
Hind-limb ... ... ... 16 ,. 
Breadth of head ... ... 5 ,, 

Closely allied to B. kandianue (Kelaart) from which it differa only 
in the following pointa :-(I) The habit is more slender, the limbs slightly, 
the tail considerably, longer ; (2) the soales on the back and sides are 
more nearly homogeneow, none of the former having a definite keel ; 
(3) the spine-like tnberolee on the flanks are much reduced, but not 
altogether absent ; (4)  there are only five or six labial8 on each jaw. The 
scales on the belly are smooth, aa in the typical form of Q. kandiancu, 
or feebly keeled. U. andereonii differs from Q. gracitio (another very 
close ally of B. kandianw) chiefly in respect of its proportione, but also 
in its scaling. The specimeue have been compared with examples of 
Q. gracilie named by Bonlenger and of G. kandianw from the Sarasina' 
collection. 

I have also examined specimens of Q. wicksii (Stol.) from Preparis 
which have been identified by the author of the speoies and may be his 
types. They agree exactly with Bonlenger's description of Q. kandia- 
nus and also with specimena of this species from Ceylon regard- 
ed by Theobald aa typical of (3. humi. There can be no doubt, 
therefore, that Bonlen~er waa right in considering both these namea to be 
synonyms of B. kandianus, as he does (but with a query) in the " Fauna 
of India " and hk Oatalogue of Lizards. 

I n  a recent pnper (6) I identified, with some doubt, the immature 
apeoimena of U. andereonii in the Mnsenm with Beddome's Q. 
mannoratus from S. India. The examination of an older speoimen i l l  

better prerervation ehows that I wee wrong. 

1. Blanford ... " On the Dietribntion of Vertebrate animals in 
Indie, Ceylon, and Burma. "-Phil. Tram. 
hby. 80c. B. CXCIV, 1901. 
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2. Boulenger 

3. Boulenger 

4. Boulenger 

6. Werner 

6. Annandale 

7. Poulton 

8. Clarke 

9. Laidlaw 

10. Blower 

11. Prain 

12. Prain 

13. Alcock 
14. Kloss 

I.. 

... 

Fauna of Britirh India, Reptiler anol Bat~achianr. 
1890. 

" Report on the Reptilee and Amphibia."-- 
Faacic. Malay. 2001. 1. 1903. 

" Concluding Report.," eta.-Ann. 4iru. Qmva 
1893. 

" Reptilien nnd Batraohien aus Sumatra." 
-2001. Jahrb., 1900. 

" Observations on some Oriental Qeckos," eto. 
-Aiwr. Mag. N. H. 1905. 

" What is a species P Preeidential address read 
before tlie Entomological Sooiety of Lon- 
don, " 1904. 

" Some Forms of M w  musculus," etc.-Proo. Roy. 
Phya. Soc., Edinburgh, XV. (2), 1902-2904. 

" The Lizards of the ' Skeet ' Expedition."- 
P.Z.S., 1901 (i). 

"The Reptile8 o£ the Malay Peninsula and 
Siam."-P. Z.B., 1899. 

I' The Vegetation of the Coma Qronp. "- J.A. 
B.B., 1892. 

" The Flora of Narcondam and Barren Ieland," 
-J.A.S.B., 1893. 

A Naturalist in Indian Beas. 1902. 
In the Andamam and Niaobars. 1903. 

I am not aware that the appearanoe of the tail after it has been 
loat and reproduced haa been described in this species. It hee a oer- 
fain interest, because Miillerl regards the cliaraoter of the lobes of the 
tail as being of some importance as a specific distinction in t l ~ e  genns. 
I n  a specimen from the Nicobare, lately preeented by Major Anderson to 
the Indian Museum, the distal part of the tail i a  reprodnoed. The 
eoales upon it are slightly emaller than those upon the uninjured 
portion, and the darnal tuberoles are oompletely abeent. The loose mom- 
brane surrounding i t  is only about half aa wide am is normal, aaym- 
metrical, not divided i n t o  lobes or expanded a t  the tip of the tail. 
Tbus the oondition differs considerably from that apparently normal 
in  P. horsfieldii, Gray, but rather 1- ao than from that of the uninjured 
tail of P. h d o c e p h a l u m  

1 Psrtrchr. Nut. Qea. Bad, 1892, p. 408. 
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8pcial Report on the prevalence of Fevers in the Dirnjptr Diedric6-BY 
LEONARD ROOEBB, M.D., M.R.C.P., F.R.C.S., B.S., I.M.S. 

The present enquiry was ordered by the Government of Bengal to 
be carried out on account of the death-rate from "fevers " having risen 
to over 40 per thousand, a previously unknown maximum, the plan of 
work being drawn up by the Sanitary Commisuioner. The lines of in- 
vestig~rtion suggested by this officer w ere the following :-Firstly, lieta 
of those who had died during the previous year in certain are- or 
villages were to be obtained from the t l~ana  books, and then tbe villagee 
were to be visited, the relatives of the deceased sought out, and enqni- 
riee made from them aa to the duration and eymptome of the fatnl ill- 
ness, and a diagnosis to be thne arrived a t  whenever possible. Second- 
ly, any fever oases met with were to be examined in order to ascertain 
their exact nature. Owing to the investigation having to be carried 
out during the latter half of the cold weather and early part of the 
hot season, which is just the season of minimal prevalence of fever, 
opportunities of using the latter and more accurate method of enqui ry 
were nufortunately very scanty, but on the other hand the time was most 
favourable for the village enquiry, which hee occupied the greater por- 
tion of my time, and, iu spite of the necessarily imperfect character of 
the deta obtainable, a good deal of valuable information has been colleo- 
id, whioh will a t  least en~rble a more accurate estimate to be made of 
tbe relative frequency of the principal causes of death generally return- 
ed by the village chaukidars under the very elastic heading '( fever " 
than h ~ e  l~itherto been possible. This portion of the enquiry will, tbere- 
fore, first be dealt with. 

In accordance with the orders of the S~ni ta ry  Commissioner certain 
villages or groups of villages had to be eeleoted for the enquiry. Un- 
fortunately the only records obtainnble of the death-rates of different 
are- related to whole thanes, and no separate figures were avilnble of 
thoee of different oircles, much lese of the separate villagee. The thaua 
death-rates were, therefore, first examined, and i t  wee noted that tile 
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areas which returned the highest " fever " death-rates were the three 
northern thanes, while the two in the southern extreme of the district 
had much the lowest death-rates. The intermediate ones all had a fairly 
uniform and interemediate rate. I t  waa therefore arranged to examine 
circles in each of the three northern very unhealthy areas, in the two 
sonthern comparatively healthy ones, and in two intermediate ones, one 
to the east of Dinajpur and one to the west (see map). The headqnar- 
ters of the thanes were first visited and enquiries made aa to any spe- 
cially unhealthy parts made, which, however, seldom resulted in any defi- 
nite information on that point being gained owing to the absence of mor- 
tality figures for small areas. The circles were, therefore, chosen to 
illustrate as far as possible different conditions. Thns to the east of 
the town of Dinajpnr a circle was selected which was bounded on both 
sides and to the south by streams, one of which waa of a specially stag- 
nant end swampy nature. A t  Birganj to the north-west of the district 
one group of villages on a main stream to the north-east of the thana 
was chosen, and another well away from the river in a drier area to the 
north-west. I n  the extreme south a business, as opposed to an ag~i- 
cnltnral class of people were selected a t  Nitpnr, as well as a village popo- 
lation on either side of it, but nnfortnnatelg the population of the town 
proved fo be so "floating" a one that no relative of many of the de- 
ceased could be found to give any information as to their illnemee. 
Circles containing three to four thonaand inhabitants were taken, and 
a list of the deaths in each village returned aa " fever " wee obtained from 
the thaha, together with the name of their nearest relatives, who were 
then collected in the villages and questioned. The notea of each case 
were taken down in shorthand, e regular series of questions being put 
designed to cover the prinoipal symptoms of the diseases which most 
oommonly produce fever, supplementary ones being asked whenever 
necessary. As a rule the answers received were surprisingly clear, and 
in the great m~jor i ty  of the cases a very fair llistory was obtained. In 
one or two villages only was a tendency noticed to systematically 
answer every question in the negative without a moment's considera- 
tion, and these oases had to be omitted from the tables. An idea of 
the nature of the information obtained can best be conveyed by record- 
ing the notes of a few consecutive cases such ee the following 
group :- 

Thana, Thakagaon, village, Balandrr. 

No. 1. Wemale ; aged 57 ; died I 1  th Febrn~ry,  1903. Informnnt 
her son. Had suffered from several attacks of intermittent fever during 
the last two months accompanied with shivering fits The laat fatal 
a&k of fever was of a continued type and luted al,ont twelve daya. 
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There was pain in the left side of the chest, cough and mucous expec- 
toration. The spleen was not noticed to be enlarged. There was no 
ssvelling of the feet, and neither pain nor swelling in the joints. Dnr- 
i 11g the lest three days the bowels were loose, about three motions a day 
beiug passed. Diagnosis: pneumonia: following chronic malarial 
fever. 

No. 2. &le; aged 18; died on 3rd March, 1903. Informant his 
brother. He had suffered from repeated a t tach of fever for about one 
year. The laet attack was of a continued type of six days' duration. He 
a d e r e d  from much cough, with muco-purulent expectoration through- 
out the whole c o m e  of his illness, and had pain in the right side 
towards the end. The spleen was not noticed to be enlarged, and there 
wae no swelling of the feet or joints and no diarrhw, but he was much 
wasted. Diagnosis : phthisis. 

No. 3. Yale ; aged 34 ; died 13th March, 1903. Informant his 
brother. Suffered from fever of eight days' duration, of contiuned 
type, accompanied by pain on both sides of the ohest, mnch cough and 
mnch mum-purulent expectoration. There was no enlargement of the 
spleen, diarrhm or swelling of the feet of joints. Diagnosis : broncho- 
pneumonia. 

No. 41. Female; aged 80; died 16th March, 1903. Informant her 
son (aged 50). She is said to have had intermittent fever for fifteen 
days, some pain in the right side, but no cough or expectoration, and no 
splenic enlargement. There waa no swelling of the feet or jointma, but , 
she suffered from diarrhcaa several times a day during the l a t  two days 
of her life, and had been in a feeble conditiou of health for some time 
previously. Diagnosis : diarrhma. 

No. 5. Male; aged 80 years ; died 2lst March, 1903. Informant 
hie nephew. He had snffered from fever on and off for the last six 

the find attack lasting fifteen days. He had no pain on the 
chest and no enlargement of the spleen, but suffered mnch from congh 

through his illness accompanied by mncona expectoration, but no 
blood. He had no diarrhma or swelling of the feet or joints. He was 
not wasted, but his chest was large end barrel-shaped. Diagnosis: 
chronic bronchitie. 

No. 6. Male; aped 49; died 22nd March, 1903. Informant hie 
uncle. He had s d e r e d  from fever for one-and-a-half years of an 
intermittent character, the laat attack lasting one month. He bad pair1 
on the right aide, and throughout his whole illness he had a cough, 
accompanied by mucous expectoration; but no blood. His spleon was 
not enlarged, and he had no swelling of the feet or joints. At the ond 
hc had diarrhoea for the last fivo days. Diagnosis : phthisis. 

J. 11. 4 
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No. 7. Male ; aged 60; died 6th April, 1903. Informant his son. 
His last illness lasted fifteen days, during which he suffered from con- 
tinued fever. He had no pain, cough, enlargement of the spleen, 
ewelling of the feet or joints, but suffered dnring the whole time from 
looseness of the bowela which were moved about eight times a day for 
fifteen days, the motions being accompanied by tlle passage of blood 
and mucous. Diagnosis : dysentery. 

The above will serve to give some idea of the kind of histories 
obtained. Over one thousand cases in all were enquired into, and 
similar tabulated shorthand notes taken down on the spot in pencil, and 
as a rule on the same evening they were inked in and an analysis 
made. The principal dificulty occurred in deciding under what head- 
ing to place complicated cases, such as a chronic malarial fever with 
terminal dysentery or pneumonia. When the h a 1  illness and death 
waa clearly due to the complicatio~~ after an interval of freedom from 
fever, i t  was placed under the heading of the disease which actually 
produced death, but the malarial complication predisposing wae also 
noted. In  all a diagnosis wae come to in just 1,000 cases, a number 
whioh could not have been noted with in anything like as full a manner 
as waa done within a reasonable time without the use of shortl~and. 
Before making up the tables every case was gone over again after the 
whole of the notes had been taken, and great care taken that the anme 
system of diagnosis and olassidcation was carried through the whole 
series, the advantages of the lengthy experience gained being brought 
to benr on the whole number. I t  will be most convenient to firwt deal 
with the pel-centaaes of deaths due to the principal diseaaes as derived 
from an analysis of the whole number, so as to gain an idea of the 
main muses of the mortality of the district end their relative fre- 
quency; and then the variations in their frequenoy in different circles 
in the district will he pointed out. Next the rates per thonuand of 
population i n  each ares of tile main diseases will be given and the 
deductions to be drawn from tllem indicated. Laatly, any variation in 
different village groups in each circle which appear to throw any light 
on tho subject will he discussed. In this way we shall work  backward^ 
from the more accurate data based on the largest figures to the lesa cer- 
tain ones supported by smaller series of cases, the former giving a 
s tand~rd of c o m p a k n  for the latter. 

AYALYBIS OF 1,000 DEATHS BETnBNED AS " FIVER" IN THE DINAJPUB, 
DISTRICT. 

Before going on to tbe varions tahles in whioh I hare analjsed t he  
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data collected, the whole of the w e s  must first be enmmarised in the 
following form which the Sanitary Commissioner has ssked for :- 

. . . . . . . . .  Total n n m k  of denthe from " fever " 1,104 
Number of deaths from malarid fevers* . . . . . . . . .  318 
X-amber of deaths from non-malarial fevers ...... 868 
Namber of deaths wrongly reported under "fever ' ... 8i4 
Doubtful or anslrcertained . . . . . . . . . . . .  104 

I t  a p p e m  from thie table that  neal-ly one-thirdof the  m e e  re* 
turned under the head of " Paver, " which includes 90 per cent, of all 
deaths in the Dinajpur District, are inco~~ect ly  clss.sed ru, such, while 
of the two-thirds correctly returned less than half me due to malarial 
fevers, including chrouio fevers, some of which are probably due fo 
unhasaified fevers while a few others may be cases of varions ohronio 
diseases, the histories of whioh were not enfficient to enable them to be 
accurately diagnosed. 

I n  the following table the 1,000 m a  which were diagnosed are 
claseified according to the most frequent causes of death, the peraen- 
t a p e  from etaoh cause for the M e r e n t  circlea examined being ehown, 
while in the lsst oolnmn the percentages of the total number of deaths 
from each canee is entered :- 

TABLE 11. 

... Than. fever rat. I MO6 (Y) 2999 1 a05 / 118.98 1 43'48 I 47-21 1 11.61 1 
&-iiP~f 1 17'6 1 1&7 

Ditta ohronio 24 0 16'0 
Pneamooia ... 1 186 121.3 

Dinaj- 
pnr. 

Bnnisan- 
MI. 

Phthisis ... 6.6 6.7 
Bro~~chitis .... 8 8 2.0 
Dinrrhma ... 4 4 10.0 
Dyeerrtry ... 3.8 7.3 
Ynteric ... 2.0 
Born feeble ... 1i.e 10 7 
Other crrnses ... 6'6 8.7 
Not disgnoned . . . . . .  0'6 
Totelcaaea ... 183 150 

Balnr- 
ghat. 

Churn- 
man. 

Chronio cases many of whioh were donbtlerr doe to the parasite noently de* 
wribed by M~joru Leishman and D o n o v ~ u  are ino!aded under this heading. 

Bir- 
ganj. 

Thakur- 
gaon. 

Peroen tage 
of total 

awes diag- 
noeed. 
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This table presents sever81 points of interest. In' the first place 
it brings out the fact that all varieties of diseases are returned by the 
village chaukidar as " fever, " a point which will be further illnstrated 
when I come to discnes the cases classed above nnder LL Other causes." 
The moat striking evidence in this connection is the fact that d t h o ~ g h  
in the figures for the Dinajpnr district for 1902 only 0.07 per thonand 
deaths were recorded nnder the head of "Dysentery and Diarrhoes," 
yet we find that among the cases retnrned aa IL  fever " in the circles 
investigated no less than 16.3 per cent. belonged to this class, while in 
many other cases diarrhmn and dysentery were present, ss compliccrtions 
of malaria, phthisis and other diseaaes. The total death-rate of the 
district from fevers having been 37 per thousa~~d, i t  is evident that the 
death-rate nnder dysentery and diarrhoea should have been about 4.5 
per thonsaud, instead of 0.07, or in other wolds, only one case out of 
63 dying of these bowel-complaints were c o ~ ~ e c t l y  retnmed. . Of 
course both dysentery and d ia r rhw are often accompanied by fever, 
which the village chaukidar may well consider to be the primary cruse 
of death, but the fact remains that the figures yearly published in 
the volnminous tables of the Sanitary Commissioner's annual report, 
the yearly variatione of which have to be oarefully explained, are, to 
my the lenst of it, grotesquely inaocurate and neces~arily so under the 
present conditions of reporting. These cases of bowel-oomplainta, 
together with the deaths classed aa " born feeble" (a term which will 
be explained presently) and many of those nnder " Other canees, " 
together make up almost one-third of the total, all of which Lave been 
incorrectly retnrned nnder the head of "fever. " 

Secondly, the proportione of the different diseases correotly re- 
ported nnder the head of L'fever" are most instructive. T h w  we find 
pneumonia accounted for the largest proportion of death,  namely 
21.7 per cent., then m e  " Chronic malaria " 18.5 per cent., thirdly 
Acute malaria 13.3 per cent., and not far behind Phthieis no less than 
9 per cent., while Bronchitis and Enteric accounted for the greater 
part of the remaining cases. It will be instructive to compare these 
figures with those I obtaiued for another purpoee some time ago by 
analysing 950 consecutive post-wtenas on awes from the medical 
wards of the Medical College Hospital, in order to ascertain the most 
frequent causes of death likely to be retnrned under LL fever. " At the 
same time the diagnosis made in fatal cases occurring in the Dinajpnr 
hospital during the lest two years mny be given. These figures are 
shown in table 111, but in comparing them with the resulta of the  
Diuajpur village enquiry certain points must be carefully borne in  
mind. The most important of these is the question of the ages of the  
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patients in the different series, for in the village death-mtes all 
children are included, while a t  the Medical College Hospital but few 
children are admitted, while post-mortems are, practically speaking, 
never obtained on any who may die in the hospital. Similarly children 
are vory rarely admitted to the Dinajpur hospital and infants never. 
This fact acconnts for the comparatively small number of cases of 
acnte malaria, diarrhoea, and to a leas extent of pneumonia, in the hos- 
pitel figures. Due allownnce being made for these differences, the 
figures are not withont instrnction :- 

TABLE 111. 
Deaths in the Calontte 

Dinajpnr Medical College 
Hospital. post-mortem. 
Per. cent. Per aent. 

Mnlnria, acute, and remittents 
Ditto ohronio ... 

Pneumonia ... ... 
Phthinia ... ... 
Serous inflemmationa ... 
Enterio ... ... 
Other fevere ... ... 
Dierrhaee ... ... 
Dysentery ... ... 
Other o a ~ e a  ... ... 

In the Dinajpur hospital many of the cases returned aa remitten fa 
ocoarred in the cold weather months, and were no doubt due to pnen- 
m o n k  but still, allowing for this, mute malarial fevers were oertainly 
much more oommon than in Calcutta, as might have been expwted. 
Some of these cases were probably of a chronic type, making the figure 
under that head lower than i t  should be. Pneumonia waa equally 
p r e d e n t  in both hospitals although thia figure for Dinejpnr nnder 
Dinajpur under-estimates the real number, for during the time I was in 
the distriot this d i s e w  was the most frequent cauae of admission and 
death from oontinued or remittent fever. 

Phthisis is of great importance, as in the Calcutta hospital i t  ia by 
far the moat frequent cause of death accompanied by marked fever during 
the illneas, having constitnted almost one-third of such cases. The high 
figure of 9 per cent. obtained in the village enquiry probably nnder- 
estimates rather than exaggerates the death-rate from thia cause, while 
the 5 per cent. of cases dying in the Dinajpar hospital is probably too 
low, owing to some cases being overlooked by the Hoepital Aesistant. 

Includeu dierrhase and dysentery oasee, 
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We have, then, clear evidence that phthisis plays a very important part 
in the death-rate of Bengal villages as well as of the towns, and the 
disease was especially prevalent in the larger villages with more ndme- 
rous substantial houses with impel.me~ble walls, in which the people de- 
light to shut themselves up in a t  night as olosely as possible in the cold 
weather months. Several well-marked cases of the disease were seen in 
the villages, while it will be seen from tables I1 and VI  that the disease 
was most prevalent in bhe nortllern and coldest thanas. It mnat, how- 
ever, be remembered that maltwial fever plays a moat important 
prediuposing part in the production of pulmonary tuberculosis, so that 
the high rate in the northern parts of the district may be partly due to 
their mrrlarioue chsrnater. This predi~position is well seen in two 
different class of cases,-firstly, in the case of adolescents, in which 
phtlrisiu frequently nrakes its first appearance as a seqnel to  chronic 
malarial fever, and, secondly, in middle-aged people in whom old and 
latent tubercle of the lnngs kcomeu fatally active as a result of $he 
resisting powers I~~'tng broken down by maleriotls attacks, ae I have 
often seen in the Aleclit:al College post-mortem room. 

The only other form of fever which requires comment here is 
probably enhric. The correctness of the diagnosis of these cases from 
the history of the illnesses obtained iR open to greater queation thau in 
most of the other forms of fever deal with, and in no case was o clear 
history of hrsmorrhage from the bowel obtained. Cases were, however, 
met with in every circle visited of two to four weeks' continued fever 
without signs of pneumonia or otl~er canse, some of which I feel s u ~ .  
were enteric cases. The figures must only be taken aa indicsting that 
the disease does occur in the villages in small numbers, while this is 
supported by the fact that one mae was seen in the jail recenlly, end the 
diagnosis oonfirmed pet-mortem, and mother case waa diegnoaed in the 
hospital a t  Dinajpur about e yenr ago. That the disease is common 
enough in Calcutta among netives I demonstrated' m e  three yeem 
ago, while I have siuoe that time seen m e s  in Chota Nagpnr, and 
obtained positive serum reactions for typhoid in the blood of severs1 
caRes uent from that part of Bengal, and have no doubt i t  occnre not 
very rarely in the province. 1 have not, however, obtained any evidenm 
during thin enqniry of its being at  all rt common cauue of death in the 
Dinajpur district, so am inclined to think that the figure of 1.8 per 
cent. of fever deaths shown in table I1 is approximately correot, although 
probably somewhat under the mark. It wlrs not f o a d  to be eepeaiaily 
prevalent among children. 

1 Typhoid cu a common oontinoed ferer of native#.-Xndian M e d W  Cfawtte, 
January 1902. 
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Lastly, the term "born feeble" has been used to denote a very 
common class in whioh infanta die during the first few days of life, 
being invariably returned nnder the head of ' I  fever" by the bewildered 
chaukidara. These cases form no less than 10 per cent. of the total 
mortality thus retnrned, and account for a great part of the very high 
infant mortality. In only a small proportion of these could a history of 
premature birth be obtained, but as the informants were nemly invari- 
ably men this proportion was probably too low. In  a larget number i t  
was found on enquiry that the infant was small and thin at  birth, al- 
though syphilis does not appear to be nearly as common in the villages 
as in the town. An attempt waa ihade to ascertain if this mortality was 
due to immaturity of the mothers or over-frequent child-bearing, bnt the 
husbands nearly always professed complete ignorance of their wives' 
ages, or 8tate.d that i t  was from twenty to thirty even when they had 
but one child. One important fmt  was, however, ascertained, namely, 
that in a large proportion of the cases the mothers had suffered from 
malarial fevers for some time in the last month or so before delivery, 
while it will be seen from table IV that the majority of these feeble in- 
fanta were born dnring the height of the malarial fever season from 
August to December. These faots point to the high inbtnt mortality 
being l~rge ly  due to repeated malaria dnring pregnancy cauuing the birth 
of many very feeble infanta, which succumb in a few days after their 
entrance into conditions which they are unfitted to withstand. The 
other chief cause of the high infant mortality is diarrhaea, which is most 
prevalent dnring tlie hot weather months. In  several of these cases the 
mother had died either dnring delivery or from puerperal septicsmia, 
the infant being fed on cow's milk. As may easily be imagined its 
chance of survival in a native village nnder such conditions is small. 
several of the early infant deatha occurred in the case of twins, while 
males died as often as females. 

. " Other causes " include two claises of m e s ,  diseases rightly re- 
turned nnder fever and those of which fever is not en essential symptom. 
Among the former are puerperal fever 10 cases, or 1 per cent. of fever 
deaths ; peritonitis 5 ; meningibis 3 ; rheumatic fever (?) 1 ; and lym- 
phangitis 1, making a total of 20, or 2 per cent. The seaond class in- 
clude dropsy 19 cases; child-birth 5, or 0.5 per oent. ; tetanus neoni- 
tornm 5 ; old age 5 ; malignant tumonrs 3 ; small-pox 1, cholera 3 ; and 
one each of epilepsy, measles, liver abscess, asthma, bad feeding in an in- 
fant, snake-bite, ~yphilis, epistaxis haematemisis and drowning, all of which 
had been returned nnder the head of " fever." Many of these mistakee 
ehow obvions carelessness on the part of the chankidars, but many of the 
more common errors would appear to bo due to want of some small 



degree of instrnction and control. Thus some thanas show no cases a t  , 
all returned nnder the head of diarrhaaa and dysentery, while only 70 
deaths were returned nnder thie head in the whole district in 1903. The 
nnmbers nnder "Other disessea " are always very mncll below the mark, 
only 295 cases haviug been shown in 1903. Whether the slight improve- 
ment which might be expected to result in from some elementary in- 
structions being issued to the chaukidara is worth the trouble of nndertak- 
ing must be left to the Sanitary Commissioner to decide, for in no ca.qe 
can anything approaching a remollable degree of accuracy be expected 
from tile present agency, while it is not easy to see bow m y  otl~er agency 
could be employed except a t  a prohibkive cost. The question whether 
many deaths escape registration my enquiry wna not best fitted to 
ancertain, but on several ocoasions after going through the Iist of deatl~s 
returned I enquired for other deaths, but, as a mle, those which were 
~nentioned by the villagem belonged to other years, and I came acrose 
ve1.y few deaths which had not been reported. The introdnction of the 
duffadari system several yearti ago appears to have produced a consider- 
able improvement in this respect, and ss far as I can make out the total 
death-rates are now fairly accurate, although possibly somewhat below 
the mark in the southernmost thanaa. 

M~ETELY DISTEIBUTION AND A G E  IBCIDENCP OF TEE PRINCIPAL D I ~ R A ~ E B .  
The age and date of death of each caae maa noted, and the ~nnlysis 

of these data has presented some points of interest and importanoe, which 
a n  best be shown in tables illuntr~ting these data in r e p r d  to the chief 
ccruses of deaths returned aa "fever." 

TABLE IT.-MONTKI~Y INCIDENCE OF D~SEASEN. 

Janosry 
Fubrn~try 
hi amh ... April ... 

... June ... July ... A ugnst 
Beptember ... ... October ... November 

... December 

- - - 

. . . . . .  . . . . . .  ...... 
7 
2 
9 

17 
17 
19 
22 
24 
10 

... Total 133 
I 

16 
11 
20 
15 
11 
13 
14 
13 
11 
15 
20 
24 

105 

8 
6 

10 
6 
8 
7 
3 
2 
6 
4 

14 
17 

YO 

27 
27 
8 

19 
17 
16 
10 
8 
6 

2CJ 
28 
31 

217 

4 ... 
4 
2 
2 
1 
1 
2 ... 
2 
2 
3 - - - - - - -  

23 

10 

9 
12 
10 
6 
6 
5 
5 
.5 

17 
9 

102 

2 

4 
11 
1 
5 
2 
8 
2 
4 
3 

16 

61 

... 
8 4 1 1 0  

6 
2 
3 
1 
1 

... ... ... 
2 
3 

18 

5 

8 
11 
2 
3 
B 
7 
9 

13 
16 
I8 

104 
.- 
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The seasonal distribution of the diffec-eat diseases sltown in tliis 
table are just what might have been expected, and thus indirectly con- 
firm the general accuracy of tlle diagnosis arrived at. Tile most strikirig 
figurea are those classed aaacute malaria, the diagnosis of which was 
largely a matter of exclusion of other likely kinds of fever, and the fact 
that tile very great majority of the cnses occur i n  tlce height of the 
malarinl season strongly supports the snbstantial accurncy of t.he data , 

obtsilied, andalso sl~ow that the time of the enquiries was the minimum 
malaria fever season, a fact whioh is in agreement with the returns of 
caaes treated a t  the dispensaries of the district. Again, in the case of 
pneumonia the majority of the cases occur in the cold weatl~er moclths, 
when the temperature falla to SO0F., the early mornings beiug both cold 
and misty. Tlle cases classed aa chronio malaria are more uniformly 
distributed, yet the largest numbers occur in the latter part of the 
malarial ocaaon, while an examination of the duration of these crcses 
shows that the great majority of deaths from chronio fevers of from 
one to three months' duration occurred during the late autumn and early 
cold weather months, being thus doubtlem mostly of malarial origin; 
whilo on the other hand moat of the caaes of very long duration, namely, 
six months or a year and more, died dnring the months of from March 
to July and most frequently in the hot weather season. Most of these 
latter were probably cases of the cachexia1 type of fever in which 
Leishman-Donovans bodies ere found. 

The prevalence of the wes classed as enterio in the dry montlls in 
the greatest numbers, and the nearly complete absence of them in the 
wet malarial seaaon is also in accordance with the distribution of en- 
teric fever in Calcutta, as I have shown in a previous paper.' 

The great frequency of deaths in infanta of a few days old dnring 
the malarial autumnal months has already been pointed out and dis- 
cussed. Diarrhoea caaes were most frequent in the hot season among 
children of nnder one year. 

I n  the table on the next page, again the most striking and impor- 
tant figures relate to acute malaria, for i t  appear= that three-quarters of 
the fatal cases nnder t h i ~  heading occurred ill children under ten years 
of age ; and as i t  is now known that the infection of malaria is also spread 
mainly through children, it is clear that any memure which will appre- 
ciably lower the amount of malaria in children will have a most marked 
effect in reduc i~~g  the death-rate from this disease. In  the case of cl~rollio 
malaria, too, a large proportion of the ~hor te r  and most definitely mala- 
rial cues  also occurred rtmoug the children, while the majority of cases 

1 The differentiation of the &ntinned and remittent fevem of the tropics by the 
blood ohanges. Traur. of the Medical Chir. Soc., 1908 and Lancet, Volume 1, 1903. 
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TABLE V.-AGE I a c ~ m n c ~  or THE PRINCIPAL DIBEABLS. 

among adults were of e chronic nature, that is of a month or more in 
duration. 

In  the case of pneumonia i t  appears that nearly one-half of the 
cases occurred in children under 15 years old, who are sarrcely over ad- 
mitted to hospitals, while the next most common age is over 60, gene- 
rnlly in the form of broncho-pneumonia. Phthisis, on the other hand, ie 
met with chiefly in young and middle-nged adults and bronchitis in old 
people. 

Diarrhoeawas by far the most common ininfants under one year of 
age, more especially in the hot weather months, and next in children 
between one and five years of age, and in very old people, between 60 
and 90 years. Dysentery was more evenly distributed, children and 
middle-aged' adults chiefly suffering. Enteric was m o ~ t  prevalent be- 
tween the ages of 10 and 40, and waa not frequently met with in yonng 
children. 

The figures given i n  table 11, showing the relative proportion of 
deaths from different diseaaes in ench circlo, show a considernble de- 
gree of uniformity, but the exact percentage of different diseases in any 
one class will neoessarily be dependent on those in the others. For ex- 
ample, in the caae of the Thaknrgaon district in the extreme north pnea- 
monia is particularly prevalent, leaving a smaller number of caaee to be 
distributed among the other causes of death. For this reason only 
general deductions can be drawn from these figures such as the larger 
proportion of cases of pneumoliia and phthisis in the northern colder cir- 
cles, ns already pointed out. For the comparison of the degree of 
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healthiness of the different parts of the district the death-rates per 
thonaand of population mnst be examined. 
DEATH-RATES PER THOUSAND IN EACH CIRCLE PROM THE PRINCIPAL DISEASES. 

The distribntion in the district of the different groups of villages 
in which the enquiries mere made has already been briefly indicated, 
but some further remarks on the topographical conditions of these areas 
mnst be made. At this the driest time of the year i t  is very difficolt to 
find any definite difierences in the general surroundings of the villages 
in different cirdee, all resembling each other exceedingly closely. The 
whole district L one huge collection of rice-fields together with areas 
where jute is grown, and here and there patches of jungle, especially in 
the northern portion of the district. Nnmerons shallow half-dried up 
streams traverse the district from north to south, mostly in wide sandy 
beds, while among the rice-fields bere and thore small swamps of shal- 
low weed-grown water still remrin in the cold season. Tanks are fair- 
ly nnmerons and, in many places, are situated a t  a distance of several 
hundred yards from thd  villages, so that, their banks not beir~g the 
nearest and most convenient latrine, the water of many of them appears 
to be good. There are also nnmerone wells in all parts of the district 
except the south, where the wrter-level is much lower than elsewhere, 
and wells therefore much more difficult to construct. In  fact, the higher 
the gronud water-level the greater the number of village molls. The 
water-supply, however, of neighbouring villages, whose general snrronnd- 
ings were similar, differed so little that no definite instances of varia- 
tions in the death-rates, which conld be attributed with any reasou to 
their water-supply, were met with. In  a previous enquiry,' which I car- 
ried out in the Bogra district, I found a very definite relationship be- 
tween the lowness of the ground water-level in the dry season and the 
lowness of the spleen-rate, while the Malaria Cornmiasion have recently 
shown that there is a definite relationship between the spleen-rate and 
the proportion of children infected by the malarial pawites,  or as, they 
call it, the " endemic index." This is a moat important fact, aa in a 
mngle-handed enquiry of the comprehensive nature required in the 
present instance i t  was impossible to attempt to work out the " endemic 
index " in all the areas visited, while an attempt to do so on a, limited 
scale in the Bogra enquiry showed that in the minimal fever 8 0 a 8 0 U  of 
the late cold weather i t  does not give results proportional to the labour 
involved in csrrying it out. In the present instance, therefore, I ex- 
amined aa many children between the ages of 2 and 10 as I conld in 
each circle, and also carefully took measurements of the ground 

1 Report on the effeot of the silting up of the Karatoya river on heelth of the 
Bogro distriat, 1901. 
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water-level in t,he wella, These figures are embodied in the following 
table of the death-rates per thousand in each circle from the main 
diseases :- 

T A ~ L E  VI. 

A comparison of the second, third and the sixth lines of the table 
shows a remarkable relationship between a high ground water-level and 
high spleen-rates and fever'mortality of tlie thanas and vice versa. 
Ttrns nt Porsn the ground water-level wsa 33 feet down, and the spleen- 
rate mas only 28.3, the lowest met with, while tlle fever death-rate of 
29.05 per thousand waa also the lowest of all the thanas. Exactly tile 
reverse llolds good of the Ranisankil circle, in which the highest ground 
water-level coincides w i t h  the highest spleen and fever-rates. Similarly, 
Dinajpur, Birganj, and Thakargaon thanas show high gronnd water- 
levels and spleen and fever rates, while those of Balughat a l ~ d  Chum- 
man have lower ratee approaching those of Parse. The Dinajpnr 
spleen-rate mas not am high as might have been expected, but the nnm- 
ber of children examined in that circle was small. Turning next to 
line 9, which shows the fever death-rate per thousand in the circles 
examiued, we find a remarkably close relationship between the death- 
rates of these small circles and those of t*he tlianas in which they are 
eituated (line 6), clearly showing that the number of deaths enquired into 
in each oircle were sufficient for the purpose of getting fairly ~ccnra te  
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figures. An examination of the death-rates per thousand from the 
principal diseases reveah the fact that in the unhealthy thanrte (1, 5, 6, 

,and 7 )  the cases returned unden acute and chronic fever and under 
pneumonia are especially high as compared with the less unhealt,hy areas 
(2, 3, and 4) : further the highest rate for children dying within R, few 
days of birth are also found in thanas (I  and 61, that is just tho two 
which have the highest fever death-rates. The highest rates for phthi- 

' sis are a180 met with in the nnhedthy noi-thern thanas 6 and 7. The 
rates for bowel-complaints are irregularly distributed in this respect. 
In line 21 the figures of the total death-rate from cases classed as mala- 
rial fever, including those dying of complications, such as pneumonia, 
dyseutery and diarrhoea, are given, and they bring out clearly the fact 
that the principal cause of the differences i n  the deat,h-rates of the un- 
healthy and less unhealthy circles ia mainly due to the greater mortali- 
ty from malnrious diseases ill the former class-a point of the utmost 
practical importance, as i t  is among these cases that there is the best 
chance of lowering the mortality and saving lives by proper sanitary 
and prophylactic measures. This is in fact one of the most important 
conclusions to be derived from the analysis of the tables, based on figurea 
which hnve been collected with grent care and trouble, and which are 
a t  least very much more accurate than the ordinary statistical data 
available. 

The relationship to the ground water-levels of the health of the 
different areaa shows that these local variations are dependent on the 
physical charactera of the country, which cannot be altered save by the 
slow operations of nature in raising a deltaic tract or by the more rapid 
oation of severe earthquakes, such as that of 1897, which is said to 
have improved the health of the Rangpur district, probably by ulightly 
raising the level of the country and thus allowing of better surface 
drainage and more rapid drying up of the soil a t  the end of the rainy 
aeason. 

I n  this connection i t  will be convenient to refer to the seasonal 
conditions which influence the mortality from fevers in different years. 
It is unnecessary to go into detail on this point, as the results of e 
close study of the monthly rainfall of different parts of the district and 
the fever death-rates for the last ten years have only confirmed the very 
close relationship between a marked deficiency of the rainfall and a 
high death-rate from fevers, which I pointed out in 1897 in my report 
on Kala-arar' to have been characteristic of the Rangpur end Dinajpar 



districts, for the last thirty years, and which I showed in my report 
on the hedth of the neighbonring Bogra district' also holds true of 
that'area. I n  Dinajpnr there waa one marked exception to this rule 
for the rainfall was heavy in 1902, and the fever death-rate also high, 
but on examining the monthly figures i t  appeared that, although the 
total fall was high, the rains stopped earlier than usual, the amount in 
the latter part of the rainy seeson being deficient. The explanation of 
the relationship is simple enough, aa wl~en the rains are deficient and 
especially when they are so in the latter part of the season, then the 
time dnring which the country is drying up, and innumerable pools 
suitable for the breeding of mosquitoes are present, is prolonged, and 
the fever season, which is autumnal in these parts, begins early, and 
also aa a rule continues late, the 'total death-rate being considerably 
enhanced. On the ot,her hand, when the raim are steady and pro- 
longed, these low-lying pa& are mostly flooded and the mosquito larvae 
are carried away. In support of this supposition I may cite the caae 
of the floods in Calcutta in 1900, dnring which year I was making 
regular observations on the breeding places of anopheles in a suburb of 
Calcutta,r and the only time I failed to find any was soon after the 
floods. On the other hand, in high ground, such & Chota Nagpur, the 

. fever season is at  the height of the rains and follows the rise and fall 
of the ground water-level, malarial cases rapidly decreasing a t  the end 
of the rains owing to the quick subsidence of t.he ground water-level, 
aa I showed in the case of Ranchi in 1896.6 These seasonal variations 
are also beyond control, but a knowledge of them will not only allow the 
variations in the incidence of mnlaria to be easily understood in different 
districts, but the increases of the fever-rate may be confidently predicted 
aa soon as the character of the monsoon haa fully declared itself and 
measures taken by the medical authorities to meet the coming rise, 
while a decrease may also be forseen on the onset of a favourable see- 
Ron, and ~leedlees alarm of a recrrrence of the high fever-rate may be 
allayed. 

BIBTH RATEB. 

The Sanitary Commissioner haa also aaked for information on the 
relationship of the birth and death-rates. I n  1902 the high death-rate 
was accompanied by a high birth-rate, that of the Dinajpnr district 

1 Report on the effeot, of the eilting np of the Kamtoya river on the health of 
the B o p  distriot, 1Wl. 

a The reanonal prevalenae of anophelee and malarial fever in Lower Ben@ 
m d  tbe pmotioal applioation of the m k a i t o  theory. Journal of H~gMne, O o t o k  
1901. 

8 Indian Xedieol Qaratte, February 1896. 
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having been 49 per thousand, and it haa been pointed out that this is an 
nnusudl state of affairs. I n  line 4 of table VI a& shown the birth-rates 
of the thanas in which I worked, and i t  will be seen that they areavery 
much lower than those of the previous year. The explanation seems 
to  be simply that as the highest death-rate due to fevers take place in 
the autumn, ita effect in rednoing the birth-rate will not be evident 
until the figures of the succeeding year are available, so that the lower 
birth-rate of 1903, corresponds with the high death-mte of 1902, as 
might have been expeoted. The large number of infanta which die 
within a few days of death in the malarial season, their mothem having 
suffered from maltarb before delivery, which has been already pointed 
out, also go to swell both the birth and death-rates of the Dinajpnr dis- 
trict and partially account for the relatively high birth-rate. No definite 
relationship between the birth and death-rates of the different thanat4 
can be made out from the figures given in table II, the birbh-rates not 
having varied greatly in different parts of the district. The fact that 
both the birth and the death-rates are lowcst in the two southern 
thanas may possibly be due to less efficient registration in that part of 
the district. The rates for all the villages visited have also been ob- 
tained for me by the District Superinterdent of Police, Mr. F. L. Peters 
(to whom I am greatly indebted for all the trouble he h ~ s  taken over my 
enquiry), but the fignres show ~ u c h  extreme variations that i t  is clerrr 
thkt the populations of individual villnaes are too small for such a 
study to be of any value. Taking several villages together I find that 
the birth-rates were unusually low in most of the village8 of the very 
unhealthy Ranisankail circle, where they averaged only about 30 per 
thousand, but more than that cannot be said. . 

V A ~ I A T I O N ~  IN TEE MORTALITY FROM FBVERS I N  INDIVIDUAL VILLAQEB. 

Next we have to consider the variations in the surroundings of differ- 
ent villages in relationship to the fever mortalities in them. Here we 
have to be specially cautious in drawing conclueions for several reasons. 
In  the first place the villages are mostly very small, containing two or 
three hundred inhabitrrnts only, so that small and possibly aocidental 
variations in the number of deaths in a single year will make great 
differences in the rate per thousand of population. In the second place 
the subdivision of a circle into different villages for the purposes of mor- 
tality returns in this part of Bengal is a very artifical one, for villages 
in the sense of a collection of considerable number of houses close to- 
gether are rarely met with, each so-called vi l lqe  really conuist>ing of a 
number of scattered homesteads dotted a t  irregulnr intervals over a con- 
siderable area, which may amount to one or more square miles, so that the 
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relationship of different parts of a village to snch a source of  mosquito^ 
as a small stream may differ widely. Further, ae already pointed out, 
the conditions in the cold dry weather give but a faint and totally in- 
adequate idea of the surroundings in the rainy fever season, as will be 
further illustrated in the section on moaqnitoe. Nevertheless in a few 
instances there seemed to be a definite relationship between certain con- 
ditions and the fever death-rate which are worth mentioning. Thus 
the Dinajpur circle comprised an area between two streams, one of 
which was s clean sandy river bed with a good flow, while the other waa 
a stagnant weed covered and very sluggish one. Two villages on the 
banks of the latter had a fever death-rate of 81.8 per thousand, the 
bighest rate met with during the whole enquiry. The other villages did 
not show snch marked variations, but the death-rate of the whole area 
was very high, as was the water-level and the malarial rate. I n  short, 
i t  wns a typical example of a waterlogged area in a '' dying river " 
district. 

Next we may take the Birganj circle, which furnished an inst.ruc- 
tive example. As already mentioned, the villages in this circle were 
chosen partly on a good river and partly several miles from i t  in an area 
quite dried up a t  the time of my visit. Nevertheless, the latter dry 
area showed a death-rate of 54.3 per thonsand against one of 41.1 in cr 
group of villages near the river and of 34.7 in a large village close to the 
river, but on higher ground with a water-level 17  feet down. The 
explanation of this difference was revealed when it was found that the 
dry area had the high ground water-level of 9 feet. It was therefore lese 
well drained than the higher areas near the stream, and the floods of 
the rainy season would be longer in subsiding st the end of the year, 
and would thus form favourable mosquito-breeding grounds for a longer 
time. I n  the Thakurgaon circle there were four large villages of 
scattered hamlets all under very sioiilar conditions and with about the 
same ground water-level (12 feet), and here the death-rates raried very 
little, all being between 40 and 50 per thonsand. I n  Ranisenkail itself 
the ground water was 124 feet down and the spleen-rate was 68.7 per 
cent., while the fever death-rate waa 45.5 per thonsand. In the villages 
to the north and south the spleen-rate was 98 per cent. and the ground 
water-level only from 5 to 11 fedt down, while the fever death-rate was 
74.3 per thonsand, a very high figure. Here once more we find a rela- 
tionship between a high ground water-level and a high spleen and fever 
rate. It waa here that numerous cases of chronic fever with very large 
spleens were met with, the nature of which will be discussed in the 
second palst of this report. They are precisely those cases which have 
always been ki~own as " Malarial Cachexia " aud which are responsible 
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for mnch of the death-rate returned aa chronic fevers in my tables, sl- 
though some of them fall under the head of pneumonia nnd dysentery, 
as these diseases often attack people debilitated by prolonged fever and 
prove the actual cause of their deaths. 

The above foor circle8 are those with the highest fever death-rates 
end the uniformity with which they show a marked relationship between 
a high grouud water-level and high spleen and fever death-rates, a re- 
lakionship which I have repeatedly pointed out in previous reports and 
papere,l ia the most striking and important point brought out by this 
part of the inquiry. -:o:- 

PART 11.-THE NATURE AND ETIOLOGY AND PROPHY- 
LAXIS OF THE FEVERS IN DINAJPUR. 

It has already been mentioned in the first part of this report tliat 
the enquiry was carried out in the minimal fever season, aud that the 
village enquiry occupied the major part of my time. Nevertheless, a 
few cases of fever were met with att'ending the Dinajpur dispensary, tho 
1)lood of which was examined for malariel parasites, while on two occrr- 
sions a number of chronic fevers in the most feverish part of the district 
were examined by means of splecn puncture for the recently dcscriLed 
parasite-like bodies found last gear in chronic fevers by Leishn~an and 
Donovnn, and more recently in n cirse from Sylhet by Mnnson aud Low. 

Firstly, with regard to the kinds of n1nl:~ria rnet with, the comniotl- 
eat variety was the malignant tertinn form just as i t  is in Calcuttn and 
most parts of India. One case of benign tertian \VRS a150 found in 
ninajpur. During the village enquiry a hi~tory of qucrrtnn fever was 
obbrined in a number of cases in the circle n few miles to the east of the 
town, and these cases were nanally of a chronic nature, terminating fatrrl- 
ly nftar several months of fever. During my last v i ~ i t  to Ranisnnknil a 
patient came to the hospital with n history of fever of the quartan type, 
sod having suffered from an attack two days before. An examination of 
his blood showed typiml quartar~ parasites, some just beginning to 
sporulnte, which would correspond with his statement. These case8 are 
probably mnch more common in the r a k y  season, and are of interest in 
connection with the finding of A. Liutnni i n  the district to be mentioiied 
premntly, for in the Duara the Ilalarinl Comrnifison f o u ~ ~ d  qua~,tnn fever 
to be the commonest type and to be also associakd with the fiamn 
species of anophelee. All three varieties of malaria were t h u ~  met with 

1 The relatior~ship of the level of the ~ r o u ~ i d  water-level to tho i r ~ ~ i d e r ~ c o  uud 
seaso~ial distribution of ruularial ievtrra iu ludt*. Lunrrt, M u c h  12th, 1898. 

J. 11. 6 
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in the district even in the dry season, but i t  is not possible to deduce 
accnrately the relative prevalence of each f ~ o m  the few cases fonnd ab 
this time of the year. 

A more important question to solve was whether the Leishman- 
Donovan bodies could be found in chronic fevers in  this district, and, if 
so, the frequency of their prevalence and how to differentiate from ordi- 
nary chronic malaria. Dinajpur was an  especially interesting place in 
which to examine this question, for, as I showed in my report on Kala- 
azar, that epidemic took its origin in a very severe outbreak of fever in 
the Dinajpur and Rangpur districts in the early seventies owing to a 
succession of very unhealthy years on account of deficient rainfall. The 
brief description aa yet published by Donovan' pointed to a close 
resemblance between his cases and Kala-azar, and he has recently sug- 
gested that thoy may be the same disease. For purposes of searching 
for this new parasite i t  is necessary to do a spleen puncture, aa they 
have not yet been fonnd in the pel-ipheral circulation. This little 
operation is withont danger if properly done, but i t  necessitates being 
able to exanline the oases in a hospital and careful antiseptic precau- 
tions. For over a month a careful watch mas kept for suitable cases 
in the Dinajpur in-door dispensary, but no such case presented ibelf. 
On discussing the question with Captain Megaw (to whom I am very 
greatly indebted for much help throughout my investigation both in get- 
ting me cases and in helping in the microscopical examination of some 
of the slides) he informed me that  he had seen rt number oE such cases 
nt one place only, and that WR8 Ranisrtnkail in the north-weet part of 
the  district. When a t  t l ~ i s  place on the village enquiry a number of 
snch csses were met with in the villages around, and they came to tho 
dispensary, which was themost popular one in the district, and by means 
of anrethetising the s u r f a c ~  of the skin with an ethyl chloride spray, 
spleen puncture was readily performed, even in children, in a painless 
manner and without the slightest difficulty, on the part of the patients, 
except in so fnr that some without fever were disappointed a t  not being 
submitted to the new treatment, On a subsequent occasion a eecond 
series were done a t  the same dispensary, every case with any considor- 
able e~~largement of the spleen rand recent fever being taken withont 
nny selection, the I~istories of the cases being also carefully recorded. 
These cases taken os a whole were exactly those which have almnys 
been considered to be "Mala1~ial Cachexia," aome of them presel~ting 
m great enlargement of the spleen and liver, accompanied hy gorie~-al 
wasting and darkening of the skin, as seen in typical cases of Kala-azur 

* D o n o ~ a n ,  Indiun Mcdicul Guzette, DecomLcr 1903. 



I N 4  ] L. Rng~rs- Special R e p ,  t on Perm in Dinnjlrtrr Dist. 43 

01. Raja-auk11 milen they were considered individually. Others of the 
cases only preseuted comparatively slight enkrgement of tlie spleen nucli 
ns invariably results from repeated athcks of malarial fever. Including 
one mse examined later in the Dinajpur hospital, 30 in all were submitted 
to spleen puncture, arid in most of them a slide was also made from the 
peripheld blood, and examined for malarial parasites, and a differential 
leucocytel count made. In this way i t  was expected that  i t  mould bo 
possible to get some clear ideas as to the differentiation of the nlass of 
cases in which the new parasites mere found from the malrrri~l cnses. 
The results obtained can best be shown by tabulating them in groups. 

A. 6.8. equnla down to the anterior soperiur spine of the  illum. 

It mill be seen that  them cases were of e very chronic type of 
fever, and all showed the malignant tertian variety of malarial parnsito 
and marked splenic enlargement. Nos. 2 and 4 also showed mwked in -  
crease of the large mononeuclear white corpuscles, namely 14 and 17  per 
cent., respectively. No. 3 &owed 9 per oent. and No. 5 only 6 per cent. 

TABLE VII1.-CBRONIC FBVERB SHOWINO LOSBYAN-DONOVAN BODIER. 
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Tire table 011 the previouspageehowsavery similar class of cn~es  totltose 
ill tbnt of tlte malarial series,ar~d also a very great variation in the du~atiorl 
of the disease. Thus in cases 6 and 8 the fever had only lasted one month 
and no markcd cachexia was present, nltlrougl~ the spleen in  both cases 
was very large for such a duration of fever, being down to the navel. 
111 No. 8 the tempe~ature mns 100.2 a t  the time the spleet~ punc tu~s  was 
performed, altd the slides coutained the lnlgest ~ l n n ~ b e r  of bodies met 
with in any caee in the Dinrrjpnr district. In both set.ies of cases 
dnrkening of the skin was a marked feature of the majority, and in  
some iustancee the patients or their relatives volunteered the stateme~lt 
tha t  the skirt had becon~e darker recently. I n  nearly a11 of both series 
there wtu distinct a l ~ d  often extreme wading, the face and limbs being 
very thin, and contrasti~lg wit11 the largo abdonlexlfi, presented the tgpi- 
cnl picture of the condition always known as " Malarlal Cachexia, " bnt 
this remark is equally applioable to thoee which showed only malarial 
palasites as to tl~ose wtlicl~ presented the new bodies recently described. 
I n  slrort, these examinatious throw no light on the very difficult ques- 
tion of the differentiation of the malarial cases from those which are  
presumably due to.the new bodies, admitting for the present that  they 
are parmitea, as they appear to be. It ie of conrse possible that  all 
these c l l ro~~ic  cases may be due to the new bodies, aud the presence of 
n~alrtrial parasites i u  some of them w as nn accidental complication. I t  
appears to be more likely, however, that  the new bodies ale a form of 
pl.otozoo very closely allied to the malarial parasites, and producing a 
very s i r i l a r  train of symptoms, but with a greater tendency to produce 
rapid cml~exial state, and with a greater resistance to the  action of 
quiuine iu ordinary doses. I n  view of the above results i t  ie clear 
that  the differentiation of the two forms by purely clinical means apart 
from spleen puncture will be a, matter of extreme difficulty and will 
require a study of a much larger series of cases than the present one. 
The fact that oue-third of these cases ehowed tlte new p a m i t e  is 
sufficient to prove that i t  is present in u large proportion of these chro- 
nic fevore. On the other hand, in uo less than half the m e s  neither 
~ n ~ l a r i a l  parasites nor the new bodies could be foond even by spleen 
puncture, nltllough nll hut two of the patient8 gnre a history of fever 
contil~uiug for rc long time up to the date of examination, aud chiefly 
occurring a t  uight or itt the eveuing. It. is clear, then, that  no more 
can be said than that the new parasite-like bodies can be found by 
epleen puncture in a number of chronic fever wses with large epleen 

lnrger proportion of this alms of w e e ,  nenrly every cnse of 80-onlled "Mnlarinl 
Cttchexia" having shown the ntlw parasites in the spleen, while they could not be 
fuuud afcer deatl~r from other diaeasea. 
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in the Dinajpur district, and that no distinction can n t  present be made 
out betweell the symptoms seen in these cases and in tl~ose due torepat-  
ed attrrck~ of m ~ l a r i ~  in which m d i p a n t  tartinn parasites were found.' 

Wirh regard to the nature of the bodies found in the former cases 
. t l~ere  is lilt18 to be said ; for iu view of the f ~ c t  that sucl~ authorities 118 

Laveran, Ross nnd Manson are at  complete variat~ce ns to the clwsifica- 
tiou of them, it is nseless to add otle more to the opiuions already ex- 
pressed wit11 regard to their nature. I will only say that nothing like 
a trypanosome w m  ever seen in any of the caaes, either in the periphe- 
ral blood or in that druwn direct from the spleen during life. 1 hope 
to be able to submit coloured drawings and specimen9 to high English 
~uthoritierr on protozoa very shortly in the hope that they will be able 
to throw some light on the question, but in all probability some of the 
stages of the parasite have still to be discovered. The form most frequent- 
1y seen is a small oval body slightly longer than it is broad, measuring 
about one-third the diameter of a red blood corpuscle in its longest axis. 
It has two nuclei, one of which is small and often rod-sllaped m d  stains 
deeply, while the other is rounded, considerably larger, but more feebly 
stained. They are free in the blood from the spleen and in most of the 
cases are scantily met with, but in exceptional instancee, and nenally in 
cases which showed an d u a l  fever a t  the time the blood was taken, 
they may be very numerous, a number of them being seen in some 
fields. I n  addition to t.his common form small groups of similar bodies 
are met with clumped together so as to very closely resemble a quartall 
spomlrrting body, Rome of them being in the act of breakit~g np. A still 
earlier stage is sometimes seen in which pairs of nnequnl sized neuclei 
are grouped withit) a single cell, bnt no separation into the small bodies 
is yet to be distinguished. Tl~ese last bodies are somewhat larger than 
the largest of the simple forms, and appear to be formed by a subdivi- 
sion of the nuclei of the largest full-grown small forms. I have not 
been able to detect these bodies in the peripheral circulation by exami- 
nations of ardinary blood films, but this would not exclude the possibi- 
lity of Uleir being present in smnll numbers there. They may be found 
within the polyouclear white co~poscles, and be thus undergoing degene- 
ration, which is of interest in con~~ection with the very great reduc- 
tion of the total leucocytes, and e~pecially of the ~mlynncleara i n  these 
chronic fevere which I have previously pointed out. 

KALA-DUKE AND KALA-AZAR. 
In accordance with my instructions to visit the Kala-dukh area of 

1 The differentiation of the continned and remittent fevern of the tropica by 
the blood ohange~. Trans. of the Medical Chir. Boc., 1903,Bnd Lancet, Volume I, 1908. 
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Pulnea district, I mnde enquiries from the district a ~ ~ t h o r i t i e ~  IIR to the 
parts a t  present affected by the disease, and was informed by the Civil 
Surgeon, Captain Hayward, I.M.S., that  i t  wan to he found in the  north 
of the Kissengnnj subdivision. I wrote to the Sul~divisional OtEcer for 
info~m,tion some three weeks before I illtended to etnrt for the Purnea 
d i s t~ i r t ,  blit did not receive any reply until after  my retnrn from a 
f ru i t le~s  search for the disease, and then mas informed that  i t  had died 
out of the district. During my v i ~ i t  to the area under the kind 
guidance of Captain Haywnrd evidence mas obt~ined of the spread of 
the disease in a northerly direction, for a t  Aloobaree i t  had been pre- 
sent eight years ago, wl~ile eight nliles further north nt Chapra i t  1 1 ~ s  
disappeared only three years ago. On reaching Thanrganj, 16 miles 
north-west of the first-named pln.ce, search was made for cases in tlie 
neighbouring villages which were badly affected by the d i~ease  st tlie 
time of the enquiry made by lfnjor Harold Bromnl in 1898, but here 
we were informed that  it had disappeared a year ngo, and two persorlrr 
who had suffe~.ed From the disease mere ~ h o w n  me, one oE which had 
been free from fcrer for rt year and appeared to be nearly completely 
recovered from its effects, while the otlror tind had no fevor for six 
months, and but was still thin and his spleen reached nearly to the  
navel. No cwes still suffering from fever could be found, so 110 ~ p l c e n  
punctures could be performed witb any hope of f ir ldi~~g the new para- 
site-like bodies. 

On the other hand, th'anks to the kindness of Dr. Dodds Price of 
the Nowgong district of Assam (who helped me so materially in m y  
enquiry into the nature of Kala-azar in 1896-97) in very kindly send- 
i n g  me slides made from blood obtained by spleen poncturein seven 
cases of Kala-azar, I was able to search for the new parasites in tbese 
cases. The results are shown in the  following table : one slide wns 
spoilt in trying a new fixing agent :- 

TABLE 1X.-KALA-AZAR CASES, 
No. Duration of disesse. Paranitas. 
1. 7 months ... ... Numerous. 
2. 3yem-s ... ... Ditto. 
3. 2 ,, improving ... ... Nil. 
4.. 5 months ... ... Numerous. 

... 5. 8 months ... Scanty. 
6. 2; years ... ... Ditto. 

Nore.-This observation hes since been confirmed in two further series of 
slidea from Kala-nznr ossoa. 

1 Report on Ksls-dnk!~ by Major Harold Brown, r.ar.e., 1898, nnd in Indian 
MeiZical Gazeite of 1898. 
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I t  will be seen from this table that  the new bodies were fonnd in 
every case except one, which was improving and in which recovery 
was expected to take place. They were more frequently present i r ~  
large numbers in this series than in the Dinajpur cases, but I IO  differ- 
ences in the appearances they preseuted wuld be made ou! in the two 
series. Since these observations were made a paper by Dr. Bentley, of 
Assam, has appeared announcing that  he has also independently found 
the Leishman-Donovan bodies in Kala-aznr cases, axid abandoning tho 
theory he advanced so warmly a little over a year ago t l ~ a t  Kala-azar 
was a severe form of Malta fever.' 

The importance of these observations lies in the fact which I 
pointed ont several years ago% that  single cases of the Assam epiderr~ic 
disease were indistinguishable from cases of ordinary " Mnlarial 
Cachexia, " so that  the discovery that a protozoal parasite (differing 
from that  of malaria and producing the same condition rn repented 
attacks of malaria causes) is  to be found in many cases of " Mnln~.iril 
Cachexia" and in the communicab~e form of the disense in Assnm 
will fit in with the known facts. So far the new fol-m of parasite ~ R R  

not been fonnd to contain pigment, so t l ~ a t  if this is confirmed, then i t  
will be certain thnt in both the endemic and the epidcmic form of the 
new fever, malaria must be e, n e a ~ l y  universnl complicntiorr, for I 
showed both in Assam in the case of Kala-azar, and in Calcutta ill tlle 
case of "Malarial Cachexia,"s that  melanotic pigment charncterifitic 
of malaria is, in my experienco, alwnys to be fonnd in the orgnns post- 
mortem in both series or cases. Possibly i t  may provo that  t,l~e new 
parasites are 8 socondarp infection in patient8 nlready infected wit11 
maleria, which is so well nigh univel-sal in botrh Enstelm Ber~gal and 
Assam, but such points can only be clenked up by further investiga- 
tious. From the practicsl point of view tho rriost important inference 
lies in renlemhering that quinine in large doses is the only drug which 
will core these chronic fevers, although i t  undoubtedly not infkqncntly 
fails in neglected case9. Further, as delnonstrated by Dr. Dod(1e Price, 
of Nowgong,' tho drug is undoabtedly an efficient prophylactic agni~ist 
the diseaso; for while cnrrj-ing out the segregation measures I 

1 Bentley on Epidemic Mnlh fever in Assam, Indian Medical Oaaette, Sup- 
tember 190.2. 

a Eepert on Kals-nzar, 1893. 
8 Is n~alnrial ouchexie purely malarial ? Indian JIedical Gnrette,  October 

1902. 
4 Note on Kallc-;llsar hy Dr. J. Dudds Price. Ittdiun dlcdicul Cnzette, October 

1w2. 
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recommended (which proved eminently succeeufull in getting rid of the 
infection of coolie lines), he fonnd that his hospital assistants and 
menials in the Knla-azar camp one after the other oontracted and died 
of the disense. He then took to dmiug them regularly with quinine, 
after which, in the course of several years, he only lost one mnn, who 
had become infected before the qninine administration. If it is snch 
a powerful prophy1act.i~ it can hardly fail to have curative effects in 
big doses in early caaes of the disease, RO that the meaaures which will 
he of va111e in preventing this olaas'of fevers will be tbe wide distribu- 
tion of quinine as in malarial fevers. 

VA~IETIES A N D  DISTRIBUTION OF ANOPHELE~. 

The fncts collected bearing on the presence of malarial-bearing 
mosquitoes in different parts of tlie district may next be dealt with. 
A careful study of this part of the question wna first made in Dinajpur 
town, and subsequently the varieties found in different circles in the 
district were worked out. As Sbphena, Christophera and Jamea have 
shown that the varieties of anopheles present in any district play a 
very important part in the etiology of malaria, i t  is necessary to 
ascertain the proportion of the different kinds aa well as the total ' 

number of the anopheles present. Thanks to the reoently-published 
book of the two first-named authors, this is not snch a di5cult task as 
it was a short time back. In searching for anoplieles it is necewry to 
ascertain both their breeding places and also the numbers actually met 
with in the houses of the people. The latter was done with the aid of 
the Municipal Overeeer, who rendered great assistance in the matter. 
In  the month of January, when this survey wna carried out, the breed- 
ing placea were limited to tJ1e rivers which run past nnd throngh the 
town, and the tanks within it, which nre not very many in number. 
The former include a very sluggish weed-overflown strearn and a canal 
of a similar nature, which run through the eastern' part of the muni- 
cipal area, while it is hour~ded on the west side by the river. There 
are several good brick-lined d r ~ i n s  in the town, but most of the roads 
utill have only earth s u ~ d ~ c e  ones, which always retain water and form 
the most importnnt breeding-ground for anopheles in the rainy sermon, 
RO that the distribution of the different varieties will be very much 
more widespread at  that time than they were a t  tlie tiule of m y  
inquiry. 

In all no less t l~nn five varieties of anopheles mosquitoes mere 

1 Kala-nmr sncoesnfnlly eradicated from tea gardens by segregation measnmm. 
British Xedical Jototaal, Soptomber, 1898, and Trans. Medical Chir. ~ o c . ,  1899. 
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actually caught in the houses. That which wss by far the most.corn- 
monly met was A. Fuljginosus, as will be seen from the table belbw. 
Next came A. Roasii, although this variety was only present in l a v e  
numbers in the houses near the tanka in the centre of the town. The 
next most frequently met with waa A. Liatoni, and this is probably the 
moat important of all, for the Malaria Commission' found i t  to he 
associated with a very high prevalence of malaria in the Dnars, where 
i t  waa the most common anopheles met with and the only one which 
they fonnd to be naturally infected. It hee not hitherto been fonnd 
sonth of the Jalpaignri district as far aa I know, so its presence 
throughout all the most malarious parts of ninajpnr is noteworthy, for 
although only found in small numbers dnring my visit from January 
to March, yet there are good reasons for believing that i t  may be 
present in much larger numbers in the rainy fever season. In the first 
place this variety breeds exclusively in running water, so that its breed- 
ing-placrs in the cold dry season are limited to the stresms on either 
ride of the town. In the nririy season, however, there will be nume- 
row flowing streams and earth-lined drains which will afford i t  adeqnata 
breeding-grounds thronghont th8 town. Once more in the Punjab 
Major AdieB haa shown that although in the dry seaaon A. Fuligi- 
nosus ia the common anopholes met with, yet in the rainy fever 
neaao~~ i t  is nearly entirely replaced by the A. Culicifacies, which 
belongs to the same group of small dark malaria carrying mosquitoes 
as does the A. Listoni met with in Dinajpnr. I t  ie probable, then, that 
thb dangerone variety is much more common in the fever than i t  is in 
the dry season. The other two varieties met with in the houses are 
of much less importance, for they belong to the wild group, which 
breed in swampy places and rarely enter inhabited houses, while they 
have never yet been found to be carrying malaria nnder natural condi- 
tions. These am the A. Barbirostris and A. Sinensis, the latter having 
only once been fonnd in the houses, although their larvls were met with 
not very rarely in weed-grown streams and canals, especially to the 
eaat of Dinajpur. 

With regard to the breeding-places of these varieties, it may be said 
that A. Fnliginosus was met with in both the streams and also in weed- 
grown tanks. A. Rossii in the tanks most commonly, A. Listoni 
chiefly in the sandy river to the west of the town, especially close to 
the  grassy banks, but they must also have been breedin'g in the more 
sluggish strea~u to the east, as they were caught in the houses of that 
part of the town. The other two were fonnd in the weedy streams aa 

1 Reporb of the Malaria aommisaion of the Boyel Society. 
1 Adie, Indian Medical (fasetts, 1903. 

J. 11. 7 



already mentioned. While making collections in the honaes in differ- 
ent parts of the town striking differences in the local distribntion were 
met with. Thus, while A. Rossii abounded in the central tank strewn 
portion, and A. Fnliginosua and A. Listoni near the streams on either 
side of the town, there waa a dry Eone between the central and the 
western portions in which a very careful search failed to reveal a single 
anophele. Moreover, the more intelligent inhabitants of the riverine por- 
tion where most A. Listoni were found were convinced that this wae the 
most malarions portion of the town in the rainy seaeon, although this 
waa not evident a t  the time of my visit in the dry healthy season. 

Turning next to the distribntion of the anopheles in the dietrid 
ciroles, which is illustrated in table XI we find the A. Fuliginoeus to 
have been the common variety in all parts of the district in tbe cold 
season. A. Rossii and & Sinensie were seldom fonnd except in the 
town of Dinajpnr, and A. Barbiroatris wm only occasionally met with. 
With regard to the malarial carrying A. Listoni it is worthy of note that 
it was not met with in Porsa a t  the extreme south of the district, thie 
being also the leaet feverish part, nor could ita larvae be found in the 
river, which appeared to present favourable oonditions for ita presence. 
In Chumman also, which is also comparatively little feverish, I failed 
to find this variety. It would not be wise to lay too much stress on t h b  
point as the distribntion of this mosquito might be much more extensive 
in the malarial season. 

TABLE X.-VABIETIES FOUXD Ia TEE Houses. 

Dissection of Anopheles.-In addition to ascertaining the varieties of 
anopheles present in the houses i t  is also necessary to find out by means 
of dissections and microscopical examinations of the salivary glands for 
sporozoits which varietiee are actually carrying infection. For thie 
purpose 138 anopheles caught in the housea in Dinajpnr were eramined 
for sporozoits, but none were found. Nearly all of them were A. 
E'uliginosus, which was never fonnd to be naturally iufected by the 

Total. 

646 
44 
16 
8 
2 

616 

Dinajp.  Balnghat. Po- Oh-man. 

A. Fnliginosns 

I I I !  
... 178 51 108 106 

A. Bossii . . . . .  39 6 ... ... ... k Litsoni... 6 4 ... ... 
A. Barbirostris ... 8 1 ... 1 
A. Sioeneis ... 2 ... ... ... ---------- 

Total ... 228 61 103 107 

108 ... 
6 
8 ... 

117 
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Malarial Commiasion, although they showed that i t  can be artificially in- 
fected. More recently Major Adiel in the Punjab found one of these 
anophelee to oonfain sporozoits resembling those of human malaria, but 
i t  is clear that it is not a common carrier of the disease. Unfortu- 
nately very few A. Listoni could be obtained for dissection, and no sporo- 
zoite were fonnd in them. This is not surprising, for these dissectiona 
were carried out in the cold month of January, and it is well known 
that a certain temperature is necessary to allow of the development of 
the malarial parasite in mosquitoes. In  a previous paper I showed8 
that the number of w e e  of malarial fever fell off very rapidly in a 
suburb of Calcutta as soon as the minimum temperature fell to 60B., 

. doubtlees for the reaaon just mentioned, and as the minimum tempera- 
ture in Dinajpur in January was much below that point i t  is not sur- 
prising that no sporowits could be found. 1 had hoped to be able to 
eeaertain if the A. Listoni waa infected when the weather had become 
warmer again, and just before leaving Dinajpur in the middle of March, 
I tried to collect the neoessary mosquitoes, but they were still as soanty 
MI earlier in the year, so I waa not able to obtain them in sufficient 
numbers for diseection. This point oan only be settled in the rainy 
maeon, but aa Dinajpur is close to Jalpaignri, where the Malaria Com- 
mission found the A. Listoni to be infected later in the year than the time 
of my inquiry, there a n  be little doubt that this is the variety which 
is mainly responsible for the prevalence of malaria in Dinajpur and the 
neighbouring distriats, for I also found this species in small numbers 
in the northweet corner of the Purnea district. 

T a r  PO~SIB~LITY 01 DESTBOYINQ ANOPHELES IN LOWEB BENGAL 
It will be convenient in this place to disonss the practicability of 

attempting in Lower Bongal to destroy those anopheles which carry the 
infection of malirrie ee a method of malarial prophylaxis. - It will be 
elear from what haa been written above that it would be an utter wash 
of money and labour to attempt to destroy all the different kinds of 
anopheles, when only one, or possibly two, of them, have been found to 
carry the diserute in nature. Thus, it is now generally admitted from 
dissections of many lrundred A. Rossii that these are never found to be 
naturally infected, although they can be infected by artificial means, 
and are thus theoretically capable of conveying the disease. For the 
same reaeon, we may exclude from our consideration the swamp species 

1 Adie, Indian Medical Qazsttr, 1902. 
3 The seasonal preralenoe of anopheles and malarial fever in Lower Bengal 

sod the praotiosl applioation of the mosquito theory. Joumul of Hygiene, October 
1901. 
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which very rarely enter honses, and have also not been yet found to be 
naturally infected. This leaves us with only the A. Fuliginosus end 
A. Listoni, the former of which haa only once been found natnrally in- 
fected in the Punjab, while there i t  almost disappenra. before the fever 
season begins. If i t  proves to have a similar seasonal distribution in 
Bengal it may also be excluded from con~idenrtion as not being of any 
material importance in the etiology of malaria. Some three gears ago 
a plan for destroying anopheles mosqnitoes in Calcutta was initisfed 
mnder the idea that they only bred in small pools which could be easily 
dealt with, as suggested by Major h s .  At that time I made a care- 
fnl search for the breeding-places of anopheles month by month for 
more than a year in a selected area in a suburb of Calcutta, with the 
result that I found them8 to be breeding in enormous numbere in 
nearly all the tanks during the hot-weather months, that is, a t  the time 
of the minimal malarial season. On the other hand, they mere much 
fewer in number during the rainy malarions time, but their distribution 
was then different, the tanks being free from them, while tlre chief 
breeding-places were small pods and more especially the ehallow nn- 
even earth drains on each side of every road. Moreover, in these road- 
side drains varieties of anopheles which can carry malaria were found, 
wliereas those which had swarmed in the tanks a t  an errrlier period were 
all A. Rossii, which we now know 1 are hrrrmless as far as the epreading 
of malaria is concerned. The measures whioh were being take11 for 
destroying the A. Rossii in the small pools and tanks, Qhen, were only 
money thrown away as far aa m a l r i d  prophylaxis wss concerned. 
This example is mentioned to show that great circumspection is required 
in recommending measures for destroying anopheles i n  Lower BengaL 

A still more instrective example is that of 6he meaenres whioh have 
been carried out under the directions of members of the Malaria Com- 
mission during the last two years a t  great expense to test the practica- 
bility of destroying anopheles in a portion of the very mala r im canton- 
ment of Mien Mir,s the resulba of which have recently a p p e d .  I n  
this place the chief breeding-ground of the malaria-bring variety 
was the irrigation canals which traverse the mntonment. The result. 
af these operations will be familiar to the Sanitary authorities, but 
briefly it may be said that the elaborate measnres carried out pereietent- 
l y  for two years resulted in only a slight diminution of the number 
of anopheles in the honses of the treated area. On the other hand, 
much good was obtained by prophylactic issue of quinine, and still more 

1 Reports of the Malaria Commitmion of the Royal Sooiety. 
* Beport on anti-malarial mawaren et Mian Yir. bienti5a Yemoim, N- 

&riee, No. 8, by 8. P. James. 



m k e d  effeda were got by treating all the ohildren in a Ryoe line in ' 

this way, malaria being nearly absent from both the ohildren and the 
adults. Further, the moving of some eyces from their old lines near 
the canals to one-half a mile or more from them reanlted in an entire 
absence of both the anophelee and of malaria fever among them. 
That the total destruction of the malaria-bearing moaqnitoes will 
prevent the fever is certain, but experience in India hse proved that 
it is only very eroeptionally favonrable conditions that this measure is 
practical, while i t  must be continned indefinitely. Snch conditions 
were met with a t  Iemalia, where rain falls on but very few days of the 
year, and certain swamps and pools were easily permanently filled up. 
Here the resulting rednction of malaria has been most marked, but ta 
attempt, to apply this method to the totally differen6 conditions of 
Lower Bengal and to expect similar results would be fitter folly. 

In ~ e w  of the above fa&, let us return to the conditions met with 
a t  Dinajpur. Here we have the malaria-bearing A. Listoni breeding 
tlironghont the course of two streams one on either side of the town, 
and probably also in the rainy season in the numerous subsidiary 
streams which flow into the main one during that time. To attempt ta 
destroy the lnrvm in these rivers throughout the rainy emson is obvi- 
ously utterly impreoticable. Bomething may be done by s tedi ly  ex- 
tending year by year the brick-lined drains through the main stre* 
so as to do away with the etagnant earth-lined drains, the  battoms of 
which it is almost impossible to keep sufffoiently level to prevent water 
atanding in them. Further within the municipal limits the formation 
of born1 pits during road-making by the Public Works Department 
sliodd not be allowed, aa a t  present, for they form exoellent breeding 
grounds in the rainy seaeon. These measurea are only applicable to t h e  
b w n  itself, and do not touch even the smsllest proportion of the tote1 
population of the district among whom it is qn ib  olear, then, that 
Borne other measure than mosquito destruction must be relied on. 

Where it is fonnd imposei.ble to destroy the intermediabe hoet of 
the malark1 parasite, namely, the malaria-carrying varieties of 
anophelee, the only other praotiml method of malaria prophylaxis ia 
the destrnotioa of the parasites during their cycb in the human sub- 
jeot. This call ouly be done by e&ient doses of quinine, so that the 
problem resolved itself iuto one of devising a practical scheme of vil- 
lege distribution of quinine. It has already been mentioned that the 
administration of quinine regularly aa a prophylactio to the children 
of a q c e  line in Mbn Mir not only aaved nearly the whole of them from 



malaria, but waa ale0 effective in preventing the infeution of any of the  
adults in the same lines, although these latter took no qninine whatever, 
bemuse adults are infected by mosquitoes which have firat derived the 
infection from children aa a rule. I have also shown in an earlier part 
of this report thet the main death-rate from acute malaria ia among 
children during the few months of the rainy aeaaon and immediately 
a f t e r w d .  If these could be adequately treated with quinine a8 aoon 
as they developed fever (for its prophylactic distribution to children in 
villages is as yet beyond the region of practical policy), not only would 
the main source of denth-rate from malaria be stopped, but a t  the eame 
time there would be much lees infection among sdults, and fever death6 
from chronic malaria and from other diseases such as pneumonia, dyaen- 
tery and phthisis, which so often attack those debilitated by previone 
malaria. 

In  discussing this important question we mnat first consider how 
far the present agencies for the distribution of quinine meet the m ~ ~ e i -  
ties of the m e .  They are the dispensaries, private praotitionm and 
the p~st~offices. That the dispensaries effect great good by the  treat- 
ment of fevers with quinine was abundantly evident throughant my 
inquiry, for in every place where there w a ~  a flourishing dispensary the  
spleen-rate was considerably lower than it waa in the neighbnring 
villages, the difEerenoea being much greater than could be amounted 
for by the position of the di~pensary village on a slightly higher and 
more healthy site in some instances. The difference was moat marked 
among the children of the.more intelligent classes, for it was particular- 
ly  marked among the children attending the larger schools. The most 
striking example met with was that of a school a t  Charamen which stood 
next to the dispensary, for among 31 chilEren only two had any enlarge- 
ment of the organ, or 6 per oent., by far the lowest rata met with in the 
district. In this instance I ascertained from both the School Master 
and the Hospital Assistant that the boys were regularly sent to the 
dispensary from the school when they were fonnd to be getting fever. 
I n  Balnghat a very similar state of affairs was fonnd. AB it was not 
uncommon for about one-third of the children attending the school to 
be down with fever a t  one time in the rainy season, i t  ie clear that they 
mnat, most of them, have been treated during the year. The Civil Snr- 
geon, Captain Megaw, I.M.S., had been struck by this fact before my 
arrival in the dietrid, and my own experience amply c o n h s  his. The 
range of such a dispensary unfortunately is seldom more than two or 
three miles, or five a t  the onhide, so that the quinine distribution of 
seven dispensaries among the one-and-a-half million peraone in the  
district of Dinajpur is scarcely more than a grain in an extensive sandy 



desert, and any practical inoreaee can only be a matter of very slow 
growth. Privato praotitionera abound in Dinajpnr itself, and although 
a large proportion of them profese homceopathy, yet they doubtless do 
some good in the treatment of fevenr. In the diatrict itrtelf, however, 
they are almost a negligible quantity. 

Turning next to the post-office distributim I found that there are 
but 40 post-offices to very neerly 4,000 q u a r e  milea, or one to every 100 
square miles. Further, seven of them are in the =me plaoes aa a dis- 
pensary ia situated. During 1903 thronghout the whole diatriot only 
8,W peokets of the drug were sold among 1,500,600 people, although 
my enquiries showed that the great majority of the population d e r  
from fever repeatedly in each year. These figures will suffice fo bring 
home the faot that, the infinite majority of the population of Dinajpnr, 
and doubtleee of all other,malarious diatriota of Bengal, are beyond the 
resoh of the one drug whioh will eave their lives when attacked by 
malaria, to say nothing of an infinite amount of suffering and loss, while 
thousands of children die yearly, whose lives aould be saved with abso- 
lute certainty if quinine were readily available for their treatment. 

My object in laying etreas on this fact, whioh is only too well 
known, ia bemuse my euqoiries have led me to believe that something 
can and ought to be done to remedy thie m e 1  loes of life from malaria, 
specially among children. Some of the diapenearies do not do all they 
might, the stook of qninine supplied being often utterly inadequate, 
while it is ~ i o n l l y  allowed to ran perilously low, with the result that 
it is not dispensed when it should be, as in one caae only six dmhrns 
were in hand a t  the time of my visit, but thie is a matter for adminis- 
trative care. Perhaps more quinine wonld be need if the good an outdoor 
dispensary does was mesenred by the amount of quinine dispensed 
rather than by t h e a m b e r  of petty operations performed, but still any 
improvement thus effected wonld only tonch the fringe of the question. 
What is really wanted is some system of distribution of the drug in 
every village. I have discnesed with the distriot postal authorities the 
possibility of a mwe extended distribution of the drng through the 
postal peons on their visib to the villages, and I am of the opinion that 
something might be done in this direction by giving a small commission 
to those agents in order to stimulate the sale of the pice packets. Still 
i t  appears that many small villages and hamlets may not be visited for 
weeh a t  a time by the postman, especially during the rainy fever 
seaeon when communication is a t  its worst, and some new agency 
actually residing in the villages themselves i necessary if any real 
success is to be obtained. Such an agent should be somewhat more 
intelligent than the village ohaukidar, whoee burden is already quite 



56 IA. Bogere-8peciJ &port on Feust. in Dinajpus Dist. [Snpplt. 

trs mnoh as he can bear, and should also, if  poesible, be in olose touch 
with the ohildren, whom i t  ia particnally desired to reach. Such a 
man is the village echoolmester, for a primary school is now to be 
found in nearly every village, or group of villages, and i t  wonld be 
to the advantage of the master fo get his pupils to take quinine when- 
ever they get fever, for he is intereeted in keeping up the figurea of his 
attendance-roll, which is greatly afFected by absence on account of 
malarial fever in the rains. I am informed that the masters of the 
primary sohools get only abont RE. 10 a month, so they wonld not be 
above accepting a small commission on their sales, which wonld enconr- 
age them to do their best in the matter. The headman of the village 
might in some aeeea dm be enlisted among the dispensers of quinine. 
I have spoken to many intelligent natives, both official and nnoficial, 
about this plan, and they have all approved of ita being given a trial. 
Whether i t  would be advisable to supply packets free to the schools or 
to eel1 them below cost-price a t  first in the most malarions traota is 
rather difficult to decide, aa it .might lead to purchase for the sake of 
selling again a t  a higher prioe, while difficulties might arise when the 
drug had become sufficiently popnlarised to make i t  advisable to raise 
the price to ita cost-point. I think, however, some pscketa might be 
enpplied free to the .schools. This is a matter for the sanitary and 
administrative authorities to eettle, but that some syetem of village 
distribution of quinine, among the children more espeoially, ie an 
urgent necessity if the heavy death-rate from malarial and chronio 
cachexia1 fevers is to be lessened, is quite oertain, for it is the only 
praoticd method of prophylaxis in the swampy mosquito-swarming 
tracts of Lower Bengal. 












