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THE FORESTS KALIMPONG. 

AN ECOLOGICAL ACCOUNT 

J. M. COWAN, D.Sc. 

INTRODUCTION. 

LTHOUGH the vegetation of Sikkim is as well known as that  of A any part of India, comparatively little attention has been 
paid to the area now lrnown as the Kalimpong Sub-Division of the 
Darjeeling District. 

The territory, though originally part of the Sikkim State, was 
annexed hy the Bhutanese in 1706 and until 1865 i t  remained in their 
hands. Under the Senchula Treaty of 1865 i t  became part of British 
India and was added to the Darjeeling District being ltnown for a time 
as British Bhutan. Although Sir JOSEPH HOOKER explored the greater 
part of Sikkirn in 1848- i9 and GRIFFITII passed through part of Kalim- 
pong Sub-Division when acconlpanying Major l'emberton's expedition 
to the Bhutanese Government in 1837-38. little attention was paid t o  
the flora of this area. 

The most coinplete account of the vegetation of Kalimpong 
hitherto written was published by the late Mr. J. S. GAMBLE in the 
Indian Forestcr in 1875, in an article entitled " Darjeeling Forests," 
and yet in this article Mr. GAMBLE described the area cast of the Tista, 
which is the Kalimpong Sub-Division, as " practically unexplored." 
Before leaving the District finally in 1882 Mr. GAMBLE had visited a 
considerable part of this area ancl notecl the prevalence of certain plants 
in various localities. Thcsc he recorded in his " List of the Trees, Shrubs 
and Climbers of the Darjeeling District.'' 

Of subscqucnt publications relating to Darjeeling or Siklrim the 
most important have clcalt with thc Alpinc Flora of the higher level8 
in Sikkim propcr or with ~)lnnts of a particular family only. Kothing 
more than notes of cursory tours in this rrgion havc appeared. 

Thc District is incllided in the Flora of British India but not in 
Pmin'e Bengal Plants, and for many years GAMBLE'S List has been thc 
only convenient Forest Flora of thc  District-. It has now been revised 
under tho title " The Trees of Northern Bengal." 
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Altogether threc Forest Working Plans for the Kolimpong Forest 
Division have been published. The Third Working Plan was published 
by myself in 1924. The data given in the present work were collected 
mainly from 1922 to  1924 during the preparation of the Third Forest 
JiTorking Plan, and have now been supplemented by further observa- 
tions made in 1926. Although the Forest Climax Communities are 
fairly well known much work still remains to  be done before the same 
can be said of the herbaceous communities. It would be dangerous 
to atte~lipt to  do more than to  tentatively outline the Sera1 Com- 
munities a t  present. The study of the cryptogamic plants has only 
j u t  been begun. 



PART I. 

THE REGION DESCRIBED. 

1. Situation. 

ICalimpong is a Sub-Division of the Darjecling District, situated in 
Northern Bcngal, bctween 26" 5' and 27" 12' North Longitude and 
betwecn 88" 28' and 88" 56' East Latitude. It is bounded on thc North 
by Sikkim and Bhutan ; on the East by the Jaldhaka River, which is 
also the western boundary of Bhutan ; on the South by the Jalpaiguri 
District and on the R e s t  by the Tista River, which separates the tract 
from Sikkim proper and from the rest of the Darjeeling District. 

The Porests form a nearly continuous belt roulld the sub-division, 
enclosing a large area of cultivated land in the centre. This is partially 
intersected by the forests of the Lulygaon ridge, a spur which runs south- 
east from the main forest arca on the Rechi La. The width of the belt 
varies considerably, being about half a mile to  one mile broad on the 
west, where the forests occupy the land a t  elevations betwecn 1,000 and 
3,000 feet, and about 10 miles broad on the cast, where the forests reach 
from the plains to an altitude of over 10,000 fcet. The township of 
ICalimpong, the hcad-quarters of the sub-division, is situa.tcd somc five 
miles from the western boundary (10 milcs by road) and a t  an 
elevation of 4,000 feet. The distances from l<nlimpong to the 
boundaries of the sub-division vary from 10 to over 60 miles. 

2. Area. 

The arca of t,he Icalimpong sub-division is 412 squnrc miles, of rvhich 
206 square milcs arc Govcrnn~cilt Reserved Porcstv constitnting the 
Kalj~iipong Forest I)i\rision. The wholc forest nrca has bee11 divitlrtl 
into five Ranges. These are again dividcd into 62 blocks, distri1)utccl 
as follows :- 

Rango. 

Tiata . , . , . 
Chcl . 
N c o r ~  . . . . . . 
Jaldllnka . . . 
Pnnknmari . . . 

TOTAL . 
* 

i;J;:; Arcxi Acrcs. in 

16,595 
31,302 

5 16,631 
G 26,025 

22 40,807 

53 131,:ltiO 

Area Alilecl. in Ssq, 

20.2 
49.0 
26.3 
40.7 
63.8 

206.0 
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It will be shown that  outside the reserves, there is practically no 
forest land, except in a small area on the Western boundary where the 
population is very sparse. 

3. Maps. 

Maps of the area on a scale of four inches to a mile were made by the 
Forest Branch of the Survey of India in 1902 and published in 190405. 
These show boundaries, interior details and contours a t  twenty-five feet 
intervals. Using these as a basis an atlas on the same scale was 
prepared by the writer, showing the distribution of different types of 
forests and this has been reduced to a convenient size for ready 
reference. At the same time the Forest Survey Maps were brought up 
to  date. 

4. History. 

Whcn the Kalimpong Sub-division was annexed by the British under 
the Senchula Treaty (1865), the greater portion of the area, a t  elevations 
between 3,000 and 6,000 feet was even then under cultivation, but in 
the hot damp valley of the Tista there was magnificent Sal (Sltorea 
~obustn)  forest. This, together with part of the Lulygaon ridge, was 
declared by the Government to  be Reserved Forest in 1879. In  1881, 
the remainder of the belt surrounding the cultivated land and an area 
of some 60 square miles in the remote eastern side of the sub-division 
wcre also reserved. 

Following the policy which had already been adopted in the 
Darjeeling District, Government left the land between 3,000 and 6,000 
feet for cultivation, except in the less accessible parts of the District 
where there would havc been little demand for it. A map, now of 
considerable interest. was published by the latc Mr. J .  S. GAMBLE to 
illustrate his article in the Indian Forester of 1875. This map, part of 
which is reproduced on the opposite pagc. shows that West of the Tista 
large arcas hetwcen these elevations wcre already under tea cultivation. 
East of the Tista, as shown in thc map, tea planting had bccn begun 
only in two localities both of which are in the Jalpaiguri District, some 
ten or twenty miles sonth of the Kalimpong Division. Mr. GAMDLE 
records that a great part of this tract immetliatcly a t  thc foot of thc 
hills, bore ' creeper jungle ' and that there wcre scattered Mech villagcs 
in clearings, where the principal crop grown was cotton of poor staple. 
The Mechis havc quite disappearccl and within thc last fifty years prncti- 
caUy the whole of this tract has been brought l~ntlcr tea cultivation. 

The effect on the Kalimpong Forests has hecn considerable, as, with 
the rise of thc tea industry, there arosc an enormous rlcmand bot,h for 
timber and firewood. In the hills of the Kalimpong Sub-division the 
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land actually given for the cultivation of tea was greatly restricted by 
Government and there are even now only three tea gardens, all of small 
extent, within the area. Land between 3,000 and 6,000 feet was, 
however, made freely available for general cultivation, and is now ~ r a c t i -  
cally all under crops, the principal of which are rice and maize. The 
population has steadily increased, emigrants from Nepal having settled 
in great numbers and large areas formerly under Forest are now under 
cultivation (cf. maps of 1875 and 1924). I11 fact, there is practically 
no forest outside the Forest Reserves. The land is either under culti- 
vation or is waste land where cultivation has been tried and abandoned. 

Regarding the past history of the Forests themselves a certain amount 
of information is available. The Sal Forests on the southern boundary 
had already been worked by 1870 and i t  is recorded in the First Working 
Plan that full-sized Sal trees were left only in places difficult of access. 
The extraction of Sal in the Tista Valley on a large scale started about 
1886. Prior to 1896, the felling of timber was quite unregulated and 
apparently a good deal of damage had been done to the forests by 
ruthlebs felling. The First Forest Working Plan, written in 1896, 
regulated the felling of Sal and a second plan, writtcn in 1906, after 
t he  Sal had been enumerated, defined the areas from which i t  was t o  
lie cut and further prescribed a girth limit (6' 4" a t  brcast height) 
under which no tree should be felled. 

The demand for species other than Sal was a t  first comparativclg 
small and no prescriptions regarding them were made, exoept that  in 
the second 1 Ian, a girth limit was enforced under which no trces of certain 
species could be felled. 

The demand crentcd by thc rise of the tea gardcn industry in the 
Jalpaiguri District for hewood, tca-box planking and building timber 
for some forty tca gardens, situated along or near the boundary of the 
l(a1impong Division, has rcsultcd in a scarcity of species nrhich were 
at one timc common in thc Lower Hills. At thc same time 
formerly ncglcctcd camc into use so that in 1024 i t  was recognised that  
the felling of a11 spccics had to bc rcgulatcd. Accordingly, whell prc- 
paring the Third UTorkiilg PI:ill, in addition to crlulllcrating all tllc Sal 
a count of a11 thc trecs. of whatcvcr species, 011 about 10 per cent. of the 
m o ~ c  accessible nrcns was made. I11 order that the survey nlight be 
coml>lctc from thr botanical point of view, cnumerat.ions wcrc madc 
in the less acccssiblc areas, to the extent of about 2 per cent. 
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PART II. 

METHODS OF INVESTIGATION. 

Accurate maps on a scale of four inches to the mile, contoured to  
every twenty-five feet, were fortunately available and greatly facilitated 
investigation and description ; in fact, without these, accurate detailed 
investigations would not have been possible nor could the attached 
map have been prepared. 

After a preliminary reconnaissance, occupying about two months 
during which the maps were brought up to date, the area was divided 
into Blocks and these were sub-divided into Compartments, averaging 
about 200 acres. 

It was decided that  all the Sal over 1' in diameter and over about 
10 per cent. of the accessible area, every tree, of whatever species above 
this diameter should be counted. 

The method of selecting the areas on which all the trees were to be 
enunlcrated was considered. The writer had considerable experience 
of the belt transcept method, having enumerated the trces on belts one 
chain wide ancl altogether over 1,200 miles long in Chittagong District. 
This method was rejected as being difficult to  control owing to  the 
irregular configuration of the country. It was decided that  sample plots 
averaging 50 acres should be taken dotted over the area. 

A staff of thirty specially selected enumerators, well acquainted with 
the local plants and each with 4 coolies, was recruited and a week was 
spent on instruction. This staff was divided into three sections, each 
under an  Assistant or Extra Assistant Conservator of Forests. Each 
party of five was supplied with note books, callipers and scribers. Enu- 
meration was carried out within the sample plots in strips along the 
contours. Each enumerator. as well as entering the trces, was required 
to keep notes on the soil, undergrowth etc. Ten per cent. of the area 
enumerated was checked, and only in one case had the enumerator's 
figures to be rejected. The average error was untlcr 5 per cent. Every 
evening the staff wrote up notes taken during the day. 

A vegetation map was prepared, partly by actual survey on the 
ground and partly by survey from a distance, the one method being 
used to check and supplement the other. The contoured maps greatly 
facilitated this. Certain plants show up clearly from a distance so that 
an accurate survey of parts ol the area could often be made from an 
adjoining ridge. Examples of plants which arc visible a t  a distaricc 
when in flower are Shorec6 robusta Gaertn., .Termir~ulia .m,yriocarpa 
tleurck. rtnrl Muell. Arg. and Castanopsis indica A .  Dc. Some are easy 
to distinguish from a distance when the leaves are shed, e.g., Sterculia 
villoea Roxb. and Tetrameles nudif ia  R. Br. ; some by their form, 
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e.g., Alnus nepnlensis D. Don., B~tu la  cglindrostnchps, Wall., Conifers, 
Rhododendrons and Bamboos ; some by their darker or shining leaves, 
e.g., Bucklandia populnen R. Br. and illncarclnga spp. With a planc 
table, telescope and an aneroid barometer accurate work could therefore 
be done much more quickly than in flat country, where long vistas are 
not obtainable. The vegetation stock map was prepared on a scale of 
4" to a mile, but this in itself forms a very large volume and is not 
suitable for publication. The attached map is produced from rt re- 
duced copy of the original. 

The survey occupied one cold season, but without previous experience 
it would have taken much longer. Compilation of the results took 
about 4 months. 

The total area in which all species were enumerated was 6,296 acres. 
While enumeration was in progress, detailed notes were made in each 
block and from these this account has been prepared. 

In  utilizing the enumeration results for an exact ecological census 
of the plants a difficulty arises from the fact that, in enumerating, the 
Nepalese names had to be used. To ensure accuracy they were carefully 
checked in the field and in doubtful cases specimens were collected and 
eubsequently named. In scvcral cases, however, where the Nepalese 
name includes several species or where the distinction between two 
species is minute i t  has bccn inlpossible to determine the percentagr of 
each species separately, the names are shown in bracltets or, iC the 
Nepalese name is generic, the genus only is given. In  the great majority 
of cases the species have been accurately cletermined, 
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1 .  Climatic. 

Climatic conditions are dependent largely upon the south-west 
monsoon, and there are three seasons. The rainy season lastg from 
June to October, the cold season from November 'to March and the 
hottest months are April and May. In  different parts of the district 
the climate is mainly dependent upon the altitude. Tropical conditions 
prevail a t  the lower levels, while a t  elevations above 6,000 feet the 
climate is temperate. During most of the cold season, from November 
to March, the sky is cloudless and, even a t  the lower levels it is 
clistinctly chilly in the early mornings and in the evenings. The 
temperature reaches freezing point a t  elevations over 6,000 feet or even 
lower. On the Rechi La snow sometimes falls to a depth of three or 
four feet. It seldom however lies on the ground for more than a few 
days a t  a time. The monsoon breaks in June, its arrival being fre- 
quently heralded by violent storms. From June to October the upper 
levels are, for the most part, shrouded in mist. Severe storms may be 
expected in March. Occasionally they are accompanied by hail, with 
hailstones of enormous size, and consequently crops are sometimes 
much damaged. 

The codguration of the ground is an important factor modifying 
the rainfall. The hill force of the monsoon strikes the outer hills so 
that the outer slopes have thc highest rainfall, while the inner 
ranges, which arc partially protected, enjoy a lower rainfall. The 
difference in the rainfall of different localities throughout the district 
amounta to as much as 120 inches per annum. 

Kalimpong itself enjoys an equable climate, being neither too hot 
in summer nor too cold in winter. It enjoys, too, a moderate minfall, 
the force of the monsoon having been intercepted by the outer ranges 
of hills. 

Tempmattwe.-Climatic conditions, especially as regards temperature, 
are neces~arily varied, as the district consists of hill ranges and valleys, 
with a varintion in altitude of over 10,000 feet. 

The average, mean maximum, mran minimum and extreme tempera- 
tures for Jalpaiguri, which very closely resemhlcs conditions in the plains, 
and for Kalimpong are given in the graphs on the next page. Both 
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graphs are prepared from official figures, the former from records 
extending over thirty-seven yexcs, the latter being the averages of the 
past fivc years. 

Darjeeling, a t  an elevation of 7,000 feet, bas a mean temperature of 
about 42' from December to February. A rapid increase of tempera- 
ture takes place during March and April, owing to  the warmer air which 
penetrates through from the plains. From May t o  November the 
average temperature is about 60". The lowest average minimum for a 
month is 35" in January and the highest mean maximum 66' in July 
and August. 

Rainfall.-It has already been stated that  most of the rain fall 
between June and October. During the rest of the year there is little 
rain, although there may be a shower or two about Christmas and some 
rain may normally be expected in May. The south-west monsoon, which 
is accountable for the greater part of the rainfall, beats up from the Bay 
of Bengal against the Assam Hills and there its course is deflected so 
that i t  strikes the district from the south-east. The slopes of the 
outer ridges, facing the monsoon, have according'y a rainfall of 200 
inches, while the north-west slopes have only about 120 inches, as tho 
clouds, on striking the first line of hills lose the greater part 
of their moisture. Along the foot hills, where the monsoon has met 
little or no obstruction to mitigate its force, the rainfall varies from 200 
inches near the Jaldhaka to 140 inches near the Tista decreasing from 
east to mcst. I'assing inwards from Sivolte, where the Tista emerges 
from the hilla, the rainfall gradually decreases along the Valley, from 
140 inches to  100 inches a t  Rungpo. 

Kalimpong itself hae the lowest rainfall in the district, averaging 
about 80 inches per annum. 

The variation of rainfall is of considerable economic importance 
determining the limits within whkh certain plants will grow. At the 
lower elevations, when the rainfall exceeds 180 inches, evergreen species 
predominate, but where the rainfall is less than 160 inches, most of the 
trees are deciduous, shedding their leaves during the hot season, before 
the rains. The cold season is the period of physiological drought. At 
elevations above 4,000 feet where the temperature is equable, the greater 
number of the trees are evergreen. 

Exact meteorological data for the district do not exist. Observa- 
tions recorded a t  the recently established station in Kalimpong indicate 
the range of rainfall. Figures for Jalpnignri, some twcnty miles south 
of the district, indicate the conditions a t  the foot of the hills and aro 
given for comparison. The curves on page8 11 and 12 ehow cloud, 
rainfall and humidity per cent. 
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( 1 )  RAINFALL TOTAL IN DRIEST MONTH--- 
(2) M E A N  M O N T H L Y  T O T A L  - 
(3)  TOTAL IN R A I N I E S T  MONTH -OO-OO- 

(4) RELATIVE HUMIDITY PERCENT ****** 

(5) CLOUD F R O M  I T O  6 -1-14- 
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The approximate total iannual rainfall &in various of the 
district is shown in the sketch map below :- 

Loo / 

DIRErnION 
OF THE 

hlONSOON 

Land a t  an eleviltion of over 6.000 feet has been ,shaded, so that, 
the cffect of the config~rat~ion in modilying thc: reinfitll may a t  once 
hr Neen. 

2.  Physiographic. 

The country is entirely mountainou~, the only flat land in the dietrict 
being small areas in t,he river beds near the plains. The elevation, where 
the sub-divi~ion rneet,~ the plains of the J&lpaiguri District on the southern 
boundary, varies from 300 to 900 feet and, from these levels the hills rise, 
till they reach a maximum of 10,400 feet on the Rechi La, near the 
Sikkim and Bhutan boundaries. The slopes vary considerably. They 
are seldom gentle, more u~llally moderate, but often steep ana preci- 
pitous. 

The main trend of the rivers is from north t o  south. The Tbta River 
on the western boundary is the largest and has numerous tributariee. 
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Its principal tribntary is the Rilli which flows through the division, 
in a wide valley, with a winding course but mainly ea.sterly trend, to 
join the Tista opposite Riyang. Other rivers, the Lish, the Gish, the 
Ramthi, the Chel and the Murti, rise within the district and flow rapidly 
eouthwards to the plains. Where they emerge from the confines of the 
valleys to the expan* of the open plains, their course is never constant 
from year to year and very wide stony river beds are formed. Tho 
Jaldhakn River whioh rises in Thibet forms the eastern boundary of 
the District, aeparsting i t  from Bhutan. 

3. Edaphic. 

Geology.-The chronological sequence of the geologioal series oocur- 
ring in the area is as follows, in descending order :- 

Name. 

Alluvium . . 
Bhabar . . 

Nehan . 

Bikkim Qnriw . 

Demucla, 
(Lower 

C)nndwanr). 

Baxe .&riee . 

Dating Serics . 

h. . 

Age. 

Recent . 
Glacial . . 

Lower Tertiary 

Lower Tertiary 
Eocene. 

C!nrboniferoae . 

Ngnnkion . 

Arcllman . 

Lithological characters. 

.... 
Enormous boulder deposits which merge into tho 

ordinary alluvium of the  plains. (This occurs 
in the area east of the Chol.) 

Soft massive sandstones and clunchg beds. The 
sandstonc is 118ualIy a soft, highly felspathic 
and slightly micaceous white rock of medium 
fineness with black ~pccks .  Wellrounded peb- 
bles, mostly of white quartz, arc commonly 
mattered through tho sandstone. 

Well foliated gnciss, oftcn with wavy lnyrrn corn- 
posed of quartz, white f e l~pa r  ant1 tlnrk hrown 
mica. Tho rock, though ~lsunlly a true 
gneiss, somctimee passca into mica achint or 
intermediate forms, so tha t  i t  is oftcn diffici~lt 
t o  distinguish this scrios from the contiguous 
Dalings. 

Bandstones (often fclspathic and ~omet imes  cal- 
carenun), grey ~ h a l r n  ant1 coal nrnlnn. Owing 
to  the intenno r n i ~ h i n g  t o  which they liavc 
been 811hjcctcd (luring the huiltling up of the 
Himalayas, they havo heen locnlly chnngrtl to  
quartzites alate8 and carbonaceous ~ c h i ~ t ~ s .  
The eandntonefl are never pebbly afl in the 
Nahans. S~nalI  ('eposits of coal arc found. 

Very brittle siliceous flags with l~ ink  celoareous 
Inyrrs intersper~cd with retl shale. 

(::reen ant1 p r y  nlntcs, c(l~artzitca and oc- 
ca~ionallg hornblende crrhint. Thry  p s ~ e  
inseneihly into orrlinery clsy rlatss. (!opl)or 
and iron deposit8 occur. 



The distribution of tliese series is shown in the map on page 16. 
It is interesting to note that  the Daling and the Baxa series always 

appear to overlie the Damuda and the latter to overlie the Nahans, 
owing to a series of reversed faults. 

Besides the iron, copper and coal deposits already mentioned, 
deposits of lime, in the for111 of calcareous tufa, occur in all the forma. 
tions, except the gneiss. Specially good deposits are found in Lish 
tjlaok. 

0rogrphy.-The gneiss and the slates are both considerably harder 
than the Nahans. They form high mountain ridges, sending long spurs 
down to well-defined valleys, while the Nahans form a belt of much 
broken country, of comparatively low hills, seldom r i n g  above 2,000 
feet in elevation. Bordering the plains, between the Che and the 
Jaldhaka, where the Nahans are absent, continuous ranges rise from a 
series of plateaux to a high altitude. 

Soil.-The soil resulting from the decomposition of the gneiss is 
usually a light brown olay, well adapted, when mixed with humus, to  
the growth of certain types of forest but somewhat too plastic for Sal. 
Th(: Dalings weather to a sandy loam of great fertility and eminently 
suited to Sal. The Nahan sandstones yield a, dry sandy soil which is 
best suited for the growth of deciduous species. 

4 .  Biotic Factors. 

fluman agency.-Of biotic factors by far the most important is human 
agency. Before the land was annexed by the British, shifting cultiva- 
tion hat1 been practised and a good deal of the land in Chel Range has 
a ,  one timc been ' jhumed.' By this system of cultivation a houbehold 
fe1is a few acres of forest, scts h e  to i t  and cultivates the 'and for one 
scsson, moving the following year to a new area. The fire frequently 
sprcads to adjoining areas and in this way a good deal of forest must 
have been destroyed. Recently in Bengal this system has bcen turned 
ta good purpose by lnsioting upon thc cultivators sowing the sced of 
trecs in lincs a t  the sanlc time as they sow t,hcir crops. This method 
i~ now bcing gcncral y atloptcd as the most economical and successful 
means of r~n~fforestation. In thc carly days, however, no reaffores- 
tation was attempted and Dendr~crrlnm~us Hrtmil onii Nees. the ' Tama 
Bwis,' common cnough in the lower storey of the deciduous forests 
nud h e  resisting on account of its underground rootstocks, has invaded 
lnrgc arcas where shifting cultivation was practised. 

It has already been shown that man has been responsible for the 
disapprnrnncc of the grcator part of the forests at elevations between 
3,000 and 6,000 feet, over an area of about 188 square miles. It is 
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estimated that, when the land was annexed from Bhutan, there was a 
population of 3,530. By 1901 i t  had increased to  41,611 and the present 
population is, according to a recent census, 50,093 pcrsons. The rapid 
expansion is due entirely to  the immigration of agriculturalists, the 
great majority of whom are Nepalese. 

The development of the Tea industry has also been mentioned. This 
and the growing population are largely responsible for the low density of 
the forests in easily accessible areas, and also for thc scarcity of certain 
species which are prized for timber. Among the most striking examples 
of this scarcity Duabanga so?zneratioides Ham. may be cited. This 
species was formerly common enough to be very conspicuous in the tract 
forming Tista and Chel Ranges. The only locality where i t  is a t  all 
hequent now is Ponbu block which is exceedingly diHicult of access 
and has scarcely been worked for species other than Sal. The preva- 
lence of Terrninalia ~ny~ioccr~pn Heurcli. and Muell. Arg. in Paren Block 
and its comparative scarcity elsewhere is attributable to  the same 
cause. I n  the Hills Caslnnopsis tribuloides A. 1 C is exceedingly 
common, except on the areas nearest Kalimpong wherc scarcely a tree 
is left. 

On the other hand man has been responsible ior encouraging certai13 
species. Forest msnagemcnt has favoured the species which arc? of 
greater ecoilomic importance. " Improvcrnent fellings," creeper cutting 
and felling rules account for the slight increase of Pal during the past 
20 years. 

Catt1c.-Indircctly, by grazing cattle, man is responsible for alteration 
in the vegetation. Areas which arc continually grazccl in thc Middle 
and Upper Hills have a characteristic flora. Catt<lc, too, have hclpr.cl 
to causc the frequent landslips, which are also invaded by a definite flora. 

Fire.-Fire, caused by human agency, is another important factor. 
Thc evergreen forests are too damp to burn, but in thc dry deciduous 
forcst arcas, fires ovcrran large tracts, until fire protection was intro- 
cluccd. To this may be attributed the prcvalencc of banlboos in certain 
nreas. At the highest clrvations fire cai~scs considcrable havoc. Rhodo- 
tlcndrons and other trees are billed and, as  a t  t,hc lower tllcvat,ions, t,hc 
rcsistnnt bamboo quickly grows again and occupies the land. In this 
manner, consid~rablc tracts have been covercd by Arundinarias to the 
cxcli~sion of other specics. 

Other ffbc/o~.s.- Wild aninl:ll,q, insccts, crcppcrs aha fu~lgi IJ:ly 
a minor part which is most cvidcnt when an at lcnlpt to  m a k ~  plantn- 
tions is madc. 
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PART 1V. 

THB NATURB OP THB VEIQETATION. 

1. General Considerations. 

The mountains of the Eastern Himalayas may be divided into two 
regions-the Snow Range-and the Outer or Lower Himalayas, 
mountains of inferior though still of considerable altitude. 

The Outer or Lower Himalayas lie to the south of the snows and are 
subject to  the influence of the south-west monsoon. The main valleys 
run from north to  south but there are many subsidiary valleys running 
east and west. The rainfall, which has a considerable influence on the 
vegetation, increases from north to  south or outwards, while a t  the same 
time it is very much higher on southern than on northern slopes. The 
mountain range ends abruptly in an  east to west line giving place to 
plateaux which are said to be of glacial origin. These plateaux gradually 
slope to the plains, sometimes terminating in a stcep bank. The main 
rivers cut through the plateaux which are otherwise waterless, as the 
smaller streams are dry during part of the cold season. They disappear 
underground and reappear further south as pools of running water. 
The breadth of the dry belt varies from 8 to 10 miles. South of this 
belt the streams are perennial and vary little in volume a t  different 
8ea8ons. 

The Climax Vegetation both of the plateaux and mountain ranges 
ie Porest to an altitude of about 12,000 feet. The last trees to  survive 
are Coeifers and Rhododendrons. Above 12,000 feet the vegetation is 
alpine in character, the upper limit of plant life being reached a t  about 
18,000 feet. 

Kalimpong Division stretches from the higher plateaux to an eleva- 
tion of 10,400 feet or nearly to the limit of the forests. 

The principal climatic, physiographic, edaphic and biotic factors 
which have influenced the forest vegetation have a l r ~ a d y  bctn rlcscrihed. 
Placing these factors in the probable order of their importance, wc find 
that the vegetation has been influenced by elevation, configuration of 
the ground, geological formation, soil and rainfall. 

Certain species have a very wide distribution with regard to eleva- 
tion. Andromeda r~valifolirr Wall. is one of the most universally distributed 
trcee in the district with a range of 9,000 feet. Artemisin vulgnris 1 inn. 
heu e range of about 8,000 feet ; Schimn Wnllichii ('hoisy. of 6,000 feet. 
The majority of species have a rangc of only 2,000 to 3,000 feet and 
hence the vegetation varies in different altitudinal zoncg. 

The configuration of the ground is important, first as it clctrrmine 
the local rainfall, eecondly by influencing the amount of direct sunlight 



1'HE FOIEESTS OF KALIMPONQ.  io 

in a given locality. In  the Lower Hills evergreen species, especially 
in the undergrowth, tend to be more frequent on northern aspects and 
in the valleys. 

The influence of the geological formation is somewhat masked by the 
other factors and yet is strikingly exemplified by the absence of Sal 
in a portion of the Lower Bills. What is said 'to be the only gap in 
the line of Tertiary Formation along the Himalaya foot-hills occurs 
east of the Chel River and beyond this point Sal is absent. 

The influence of the rainfall has been described. 
It is clear that any one af these factors can by itself alter the vegeta- 

tion. As all the factors are combined the possibility of variation is very 
great, and this makes classification difficult as the change from one type 
to another is very seldom abrupt. 

2.  Classification. 

The difficulty in classifying vegetation in the tropics has been 
experienced by many. It has been said that existing systems of nomen- 
clature may not be suitable when applied to tropical vegetation* and 
i t  has been maintained that the " great need a t  present is for straight- 
forward description of the vegetation unhampered by conceptions and 
terminology which may not fit the facts."t There is a great deal of 
truth in the above statements, but they represent only part of the truth. 
Some uniformity in investigation and description is desirable and a 
uniform system of llomenclature would have its advantages. 

It may be definitely stated in the first place that  the nornenclaturc 
-I refer particularly to that of ClementsS--is suitable for the intensive 
study of any particular area in the tropics. That there are difficulties 
in its application cannot be denied, but i t  should be recognised that  
the difficulties are not inherent in the system of nomenclature itself, 
they arise because :-- 

(1) There is so little exact information on the vegetation of many 
regions in the tropics. Most of the surveys so far ~mder- 
taken are reconna.issances ra,ther than intensive ecological 
studies. These reconnaissances are undoubtedly of the 
greatest value and will have to be continued until our know- 
ledge of the vegetation in India is very much further 
advanced than i t  is a t  present. They in no way obstruct 
the intensive study of smaller areas, but when hundreds 
of square miles have to be surveyed the term intensive study 

* I,. 1)nrllry Stnlnl) in " Aims nntl Met,hotln in t,hr St~tdy of Vegetation, " by A. G .  
TRI~RIPY R I I ~  T. P. ( : l~ i l ) l ) ,  1). 258, ~ c c  alpo " Tlie 11:cology of port of the Riverain Tract of 
llltrlna " Oy t,hc snmr nlrthor, i l l  Lllc Jr~urnnl of Ecology, Vol. I S ,  No. 2. pp. 168-I). 

t Qltotrtl in the " A ~ I I I H  ntitl Rlcl~lrorls in 1 . h ~  Stutly of Vcget.ntiun," p ~ g o  viii. 
$" l'lnnt Hrtcccssioll " by F. E. Clcnicnts, 1916, pp. 118-140. 
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must bear a different meaning than when applied to an 
area which can be measured in hundreds of acres or less. 
Terms axe, needed in the tropics as elsewhere to describe the 
distinguishing features in the vegetation whether these are 
broad or minute. 

(2) Ignorance of facts preve~its the full application of the system. 
The surveyor of large tracts must often be content t o  apply 
only the skeleton of any system. It is for this reason that 
in many cases only Zones or Formations have been describcd 
without any attempt to distinguish the Associations and 
minor units. Succession has scarcely been studied a t  all and 
seral communities, with one or two exceptions, have never 
been described. The long residence in a district that  may 
be necessary to  determine the series in a succession and to  
classiiy correctly the seral units, is usually impossible, as 
members of the Sewices and others are frequently trans- 
f erred. 

Clementa deacribee an Association as follows :- 
" Aesociations are marked primarily by differences of species, less 

often by diflerences of genera. At the same time their organic relation 
to each other in the climax unit or formation rests upon floristic identity 
to the extent of one or more dominants, as well as upon the fundamental 
development and the life forms."* 

I believe that, if the investigator in the tropics t a k a  the As OCIAIION 

as his primary unit, his diaculty in applying this system of nomen- 
clature will largely disappenr. Even if he cannot determine the scral 
communitiee with accuracy and if the area is too large or his time too 
ehort to undertake the intensive study of minor groups such as, 
Societies and Clam he lays a solid foundation for more intensive work 
later and bringe hie own work in line with that  of recent in~est~igatoru. 
In the present instance, starting with the Association or Hyliunl, 
the CLimax vegetation has been classified according to the floristic com- 
position es determined by the dominant speciea. Consociations, which 
are units of the Association, are marked by a .single dominant and so easily 
recognised. The Societies or communit,ies characteriaed by groups of 
sub-dominant species or species dominant over portions of an arca already 
marked by the dominance of an A~sociat~ion have been described but 
minor units have not been included as no complete account could be 
prepared. There is inevitably a certain overlapping or mixing whero 
two communit~ies meet and this present8 perhaps the greatest difficulty 
to the investigator in the tropics. Such Ecotones sornctimes cover 
coneiderable area and, ae Clements points out, their relations are often 

'Clcmente I .  c. page 128. 



puzzling and their real nature is only to be ascertained by a study of 
the adjacent communities. 

It is admitted that this system of classification has the disadvantage 
of obscuring certain obvious dfferences in the vegetation, which would 
have been more readily apparent if such terms as, ' Evergreen Forests,' 
' Creeper Jungle,' ' Sal Forest,' ' Mixed Dry Forest ' and ' Middle Hill 
Forest' had been used. The desirability for some common basis of 
classification however, is so apparent in these terms themselves that no 
further argument in favour of a system of nomenclature seems 
necessary. 

That these and similar terms are constantly used, does show however, 
that there is a need for some standardised method of combining Associa- 
tions into groups and sub-groups. For this pulpose the term 'Formation' 
is usually employed whether the distinction be broad, as between Forest 
and Grassland or narrower as between Deciduous Forests and Evergreen 
Forests and without moddication whether the grouping be dependent 
upon phyeiognomy, habitat or development. 

The application of the term ' Formation ' to every sort of Associa- 
tion group is certainly open to objection. Clements points out that  
such uses are " makeshifts against the t h ' e  when development studies 
have become general." Nevertheless i t  would l)e advantageous how- 
ever, for the immediate survey of the varied vegetation of the tropics, 
to adopt a few terms for the various groupings and sub-groupings of 
Associations. Until, however, the subject has been more fully dis- 
cussed and there is more general agreement as to the classification 
of ecological units i t  would Lw. inadvisable to attempt to introduce 
ncw standard terms. In the present itlstancc the difficulty can be 
overcome, as the change in altitude is a potcnt factor in determining 
the nature of the vegetation. I therefore have grouped Associations ac- 
cording to altitudinal zones and, in the absence of sufficient data regard- 
iug huccession, avoid the term ' Formation.' 

Taking altitude, as the most prominent factor in determining the 
range of distribution of the various species, Associations may be grouped 
under three main Zones, the Tropical or Lowcr Hill Zone, the Sub- 
tropical or Middle Hill Zone and the Teinprrate or Upper Hill Zone. 
These Zones correspond fairly well with the range of the various Associa- 
tions but there is no hard-and-fast line of demarcation and certain 
Associations overlap into two zones. Gamble, classifying the forests 
according to these altitudinal zones, described them as Lower Hill Forest, 
Middle Hill Forest and Upper Hill Forest, adding Conifers and Rhodo- 
dendrons a t  the uppcr limit. The Alpinc Zone which begins a t  about 
12,000 feet is not represented in the Kalimpong District. 

The moat important of the Sera1 Communities are described, but 
~uuch further investigation is necessary before our knowledge of them 



can be regarcled as a t  all oomplete and they caunot be alassified without 
further investigation. Wherc there is little doubt aa ta the rank of tho 
st~ral community, i t  has been shown as an Asocies or Hylis carrespoucl- 
ing t o  an association I f a climax oonimunity. Consociav designated by 
the ~uffix ies, the sera1 equivalent of a consociatian and, Socics, cor- 
reaponding t o  the Consociation and Bocieties of the Climax veget4tion. 
The berm hlictium, which has been tentatively used, refers to what is 
probably a mixture of two stages in development, 
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PART V. 

In this section the principal Climax Communities are summarized 
and the diagram on page 24 illustrates t,he distribution of Ass.:ciations 
&ccording to  Altitudinal Zones. As troth C ~ n d ~ ~ i a t i ~ n s  and Societies arc 
sometimes units oi more than one Association, but are usually constant 
in a single Zone, they are grouped together under each Zone. Where 
the Communities are described, Coneociations and Societies are refer- 
red to the Associations to which they belong. 

The following list gives the principal Climax Communities in the 
Kalimpong District. 

1 .  The Tropical Zone. 

ASSOCIATIONS. 

CONSOCIATIONS. 

Acrocarp~s fraxinifolius W .  and A. Phmbe attenuata Nees. 
Albizzia marginata Merr. Schima Wallichii Choisy. 
Dillenia pentagyna Roxb. Shorea robusta Gaertn. 
Duabanga sonneratioides Ham. Sterculia willosa Roxb. 
Fi~m~iuna  colorata R. Br. Terminalia crenuluta Roth. 
Jambosa rawwsissima Cowan. T .  myriocarpa Heurck. & Muell. 

h g .  

SOCIE'I'IES. 

Andropogon nssimilis Steud. 
Calamus a,canthospothus Griff. 
C .  erectus Roxb. 
C. leptospadiz Griff. 
Camellia drupifera Lour. 
Casearia Vareca Roxb. 
Crotalaria tetragona Roxb. 
Daemonmops Jenkinsiawus Mart. 
Dendrocalamus Hnm.iltonii Nees. 
Desmodium dioicum DC. 
D. latifolaurn PC. 

D. pulch~llum Benth. 
Dillenia i nd im  Linn. 
Endospermurn chinense Benth. 
Flemingia bradeatu Wight. 
F .  congesta Roxb. 
F stricta Roxb. 
Gleichenia linearis Burm. 
Homonoia riparia Lour. 
Zmperata arundinacea Cyrill. 
Indigofera pulchella Roxb. 
Jnuh eupdrioides DC, 



24 RECORDS OF 1'HE BOTANICAL S U R V m  OF INDIA. 

THE TEMPCRATE 

UPPER HILL ZWL 

THO MACHILUC-MICUILIA HYLIVM. 

THC OITODCS HYLIUM. 

TnC ~ ( ~ O ~ L H ~ R D ~ I A - C A C T A N O P S I ~ ~ - S C H I M ~ -  
MIWU~YYCZWC a r r r ~ ~  Y~LIUM. 

THC CASTANOP8IS*JCWIMAMYLIUM. 

T H L  S 0 Q L C A . T I I I H I I A L I I ~ G A R U ~  M Y L I Y Y .  

THC C W O P L I .  ITERC.SP6IIMVhl HILIUM. 

T U E  SCWIMA-8AUWlMI4 HYLIUM,  

THE E UGCNIA-PUOCPE urLIuM. 
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Jambosa prcewx Cowan. Phhgacanthus t h y r s i J l m  New. 
Leea crispa Willd. Pinanga gracilis B1. 
L. robustu Roxb. Pseudostachyum polymorphum 
Licuala peltata Roxb. Munro. 
M e s m  ferrea Linn. Sau~au ia  Rozburghii Wall. 
Miuromelum pubescens B1. Woodf wdia Jlodwnda Salisb. 

2.  The Sub-tropical Zone. 

ASSOCIATIONS. 

CONSOCIBTIONS. 

Alnus nepalensis D. Don. Betula cylind~cwtuchys Wall. 

SOCIETIES. 

deckmanthera tomentoso. Nees. Iizstrea dissecta Forst. 
Dichron feb,rijtrga Lour. Mmsa Chisia Don. 
Dendrocnlani~is sikll:i?n,en,sis Neillia thyrsijora D. Don. 

Gamble. Plec.towmk himalayam Griff. 
Eurya jnponica Thunb. Rei*nwcrrdtia trigyna Planch. 
Yelicia erraticn Hk. f. Rhus semialata M u m .  

3. The Temperate Zone. 

ASSOCIATIONS. 

( 1 )  TIIE MACHII~US-MICHELIA 1 1 ~ 1 - T U M ,  (2) THE QUERCUS 

J ~ Y I , I U M ,  (3) ?'HE IIHODODEN [)RON I ~ Y  1 . 1 ~ ~  AND ( 4 )  
THE TBU(:A-ABIES HY LIUM. 

CONBOCIATIONS. 

Michelia Cathcartii Hk. f .  and T. R. barbdurn Wight. 
Quercus larnellosa Smith. R. cnmpan9llatum Don. 
Qurrcus pachyphyllar Kurz. R.  grande Wight. 
Rhododendron~a~boreu~n Smith. Tsuga Brunoniana Carr, 
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SOCIETIEB. 

Actinoduphne aikkimmsis Meissn. 
Ardisin macrocarpa Wall. 
Arwndinuria nrisjntn Gamble. 
A. Grifithia.na Gamble. 
A. Pmntlingi Gamble. 
A. Hookwiann Munro. 
A. Mali11.q Gamble. 
A .  rncernosa Munro. 
Berberis nristata DC. 
B. insignis Hk. f .  and T. 
Bmhmerin polystachycc Wedd. 
Buchlandici populneu R. Br. 
Cephcclostachyz~m mpi ta tu~n  Munro. 
Croton Tiglizcm Linn. 
Dichroa febrifuga Low. 
Edgeworthia Gardneri Meissn. 
Eurya japonica Thunb. 
Girardinia palmatn Gaud. 
Indigofma hebeprtnla Renth. 

Laurocerasus acuminata Roem, 
Leucosceptrum mnum Smith. 
Leycesteria formosa Well. 
L. stipulata Fritsch. 
Macarangn pzutulda King. 
Maesn Chisia Don. 
Pilea smilacifolia Wedd. 
Piptanthus nepalensis D. Don. 
Pittospwum nepalensis Rehd. 

& Wils. 
Polygonum molle Don. 
Populus Gamblei Dode. 
Rubus A n k s o n i  Kk. f. 
Rubus rosmfolius Smith. 
Rubus Thomsoni Focke. 
R h w  semialatu Murr. 
Strobilanthes spp. 
Symplocos tlteqolia D. Don. 
8. ramosisaima Wall. 
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PART V1. 

THE l'ltOFl0tlL OR LOn'Elt HILlr ZONE. 

The Lower Hill Zonc stretches from the plains to  an elevation o f  
3,000 feet above sea level, occupying altogether an area of about 95 
square miles. Thcrc are small arcas of waste land, but tllc greater part 
of the Zone bears forest which is the climax vegetation. 

It has been shown that  within the Zone there are considerable 
differences of temperature, soil and rainfall ; innumerable spurs run from 
the main ridges to the valleys or to the  lai ins. Classification of the 
vegetation is somewhat difficult as there is a gradual alteration from 
a ridge to a valley, from a northern to a southern slope, from the mica 
schists of the Tista to the sandstones and the more broken country of 
the Nahan formation and again to the <~l:uvial flats and plateaux towards 
the Jaldhaka. 

The forests, over the greater part of the area. are mainly deciduous 
and would come under Schimper's Monsoon Forest type, if as Professor 
Troup suggests,* Schimper's limit of rainfall (180 ems. or about 70 ins.) 
is not adhered to. The minimum rainfall in the Lower Hill Zone is 
about 90 ins. and the change from ~llainly dcciduons species to mainly 
evergreen occurs in thc Zone whcn thc rainfall reaches 160 inches. Where 
the rainfall increascs to nt)ont 200 inches the forests are practically en- 
tirely evergreen and they approach Schimpcbr's Tropical Rain Forest 
in character. 

Taking the othcr in~port~ant ecological factors separately, where there 
is a change of geological formation within thc deciduous forest belt, 
there is a t  the same t in~e  a considcrahlc change in floristic composition. 
Shorea ~obus ta  Gaertn. forms 34 per cent. of the crop on the Dalings in 
tlhc Tista valley, but only 13 per cent. in the Nahans and is absent on 
the alluvial plateaux east of the Chel River. Again '1 erininalias, Albiz- 
xins. Ln,qerstrn~mia parviJIora Roxb., Bornbar ~nalobnricum I)C. and 
C~dre ln  Toonn Roxb. are exceedingly prominent on the Dalings ; 
S t ~ ~ e o s ~ ~ r m u m  f~tra~qonum DC., Dillenin pcntagynn Roxb. and Skrculia 
villosn Roxh. are prominent on the more xerophilous Nahans. 

Tllc configuration accounts for rn~dific~ations between the valleys 
and the ridges, pnrticnlwly in the second storev, which is lislially ever- 
peen even where the dominant species are deciduous. There is a 
(list'inrt tendency also to a greater proportion of evergreens in the valleys 
the following species being common. Meliosmn simplicifoin Walp., 
Mnn,qife~n s?jlvotic~ P oxb., Clochidion lnnceolariz~m I 'alz., Albizeia 
lwcidci i'onth., and Qnrcin,in stipulntn T. And 

* " Ail118 and Methode in the Study of Veget3ntion " pago 282. 
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The aspect also introduces modifications. A northern aspect tencis 
to a greater frequency of trees either of higher lcvels or of areas of greater 
rainfall. For example in Mungpong Block on the northern slopcs of 
the inner valleye, Engenias and Laurels, associated with Michelin chom- 
paca Linn. and Schima Wallichii Choisy., predominate, although they 
nre more typical of areas of higher rainfall fwther east. 

The lateral range of the principal species is of interest. Starting 
from Rungpo and proceeding down the Tista valley to Mungpong and 
then eastward to Khumani, Shmen robu~tu  extends s far as L.thi. 
Garuyn species are frequent only in the Tista Valley; Terminalin crenu1n:n 
R d h .  follows Sal. Stereospermum tetrtqonurn is most frequent from 
Mungpong to Noam, or between the Tista and Chel rivers. Rauhinin 
p u r p r e a  1 inn. is exceedingly common from Fagu to East Nar, Phcebe 
dlenuata Nees. from West Nar to near Khunani and Jamhosa formosa 
Walp. in the wetter parts of Khumani Block. Schiwm V'nllichii, which 
is the commonest tree a t  4,000 feet is very widely distributed within 
the zone, reaohing its maximum frequency within the zone in East a i d  
West Nar Blocks where the rainfall is about 180 inches. 

A characteristic of all these forests is the large number of epiphytes, 
Figs, Aroids, Hoyas and Orchids. There are many huge climbers, the 
largest and most abundant being Aspidocclrya uwijkn Hk. f. ,  Batchinin 
Vnlrlii W .  and A., B e a u m d i a  grandijorn. Wall., B u ~ t t n e ~ i n  pilosn Roxh., 
many species of Combreturn, Cissanapelos Pnreirn Linn., Desrnos chinensis 
Lour., E& ~ca&s Benth., Hiptclge Mndnblotn G,iertn., Millellin 
pathymrpa Benth., and Tinosporn cmdifolia, Miers. 

A type of forest described by Gamble as " Creeper Jnnglr " 
or " Savanah " is fount1 between the Chel and Neora rivers, princi1)ally 
in Ma1 Block and is referred to later. It is charactcrisrd hy thc sparseness 
of trees, under which are a mass of creepers, chiefly Convolv~~lacc.:~ 
and Argyreias, I p o m ~ a s  and Pornnas. Thpre nro also ,Ctnil(rr, spp. an(\ 
,several scandent Acacias. 

The .qhm r&ta --Ternadnclbia bel~riua --Cr'nrrqn pin,nc~trs t\s~nciat,ion 
occupiee the greeter part of the forest belt on thc western 1)ounrlary oE 
the District. It  ie a charactoristic of the lower slopca of the ti st;^ volley 
and coven an area of about 10,000 acres between Ranqpo, where the 
Tifib river fimt touchee the District and Miingpnng where it emergeu 
on the plains. The main ridge nhove the Tista rises t,o 6,000 f ~ c t  ahovt? 
eea level at Dumsong. the elevation diminishing towartls t,he plains ; 
from this ridge nnmeroun apum run down towards the r i v ~ r  and it is on 
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their lower slopes, to an average elevation of 3,000 feet, that this A@- 
sociation is found. It occasionally rises higher on souther!y aspects and 
sometimes oilly roaches considerably lower elevations on l lortherl~ 
aspects and in the subsidiary valleys. The slopes of the main valley 
are steep to  precipitous, the underlying rock is mica schist and slates 
and the soil for the most part, is a fertile sandy loam sometimes stony 
with either a thin or a moderate covering of humus. The Association 
is characterised by a very high percentage of Shorea robusta and hy 
a large number of ~pecies mainly deciduous. The average density of 
the trees is about 40 per acre. 

The actual percentage composition of the Association is as follow8 :- 
(1) Species over 1 per cent.- 

Shorea robusta Gsrtn. 34.4, (Garuga pinnata Roxb. also 
G. Gamblei King) 7.1, Terminalia belerica Roxb. 5.0, Termi- 
nnlin crcs~tclntn Roth. 4.8, Schima Wallichii Choisy. 2.8, 
Lagersk.amia pnrviJEorcc Roxb. 2.7, Tetrameles n?cdi,flora 
R. Br. 2.6, Sterculia villosn Roxb. 2.6, Stcrcospermtcm tetra- 
gonum DC. 2.1, (Cedrela Toonu Roxb. also C. microcarpa 
C. DC. and C". Kitlgii. C. DC.) 2.1, Bnuhinia purpurea Linn. 
2.0. P~-emntr species chiefly P. nzucronata Roxb. 1.8, Duabanga 
sonnerrrtioidcs Ham. 1.7, Gqnebinn crrhoren Linn. 1.7, Dysoxylum 
sly. 1.5, Rornbnx mnlnbnric?rm DC. 1.4, Bmrhinia variegata 
Linn. 1.3, Callicnrpn arbown Roxb. 1.2, Litsccw polynnthn 
Juss. 1.1, Senzecnrpus Anncnrdiu~n Linn. 1.0, lllnllotus 
g~hi l l ip in~nsis  Muell. Arg. 1.0. 

(2) Species under 1 per cent. and over. .1 12cr cent.. in order of 
freqnencv- 

Spondins mongifera Vlilld., Grculin v ~ s t i t n  Wall., Cnstnnopsis 
indicn A. DC., Bnt71ocephnlws indicrrs A.  Rich., Albizzin 
odorntissimn Benth., Cordicc obliqun Willd., Tnlnumn Hodgsoni 
Hk. f .  and T., Ailn~zthus grtsndis Prain.. (K?ydia cnlycina Roxh. 
and K .  .jzijubifolia Griff.), Dillenin pentagynn Roxh., Ergcl- 
hnrdtia spicntn Bl., dlbizzia w~nrqinatn Merr., Ficus Cunia 
Ilam., 1Clo~lrs lm (qcltn Wall., Cltickrnssin tnblrlnris A. Juss., 
Alstonin scho1nri.c R. Br.. Te~nt innl ia  nlyriocnrpn Hcurck. and 
Mucll. Arg., illnllotqrs s ~ p  Ororylzrrn iwdicu~n Vent., V i t m  
l~ctcro~~ltylla Roxh., Albizricr procern Brnth., Grrrcinin stipulalu 
T. And., l'prwinrtlia Cheb~tla Rctz., ,Cnpindus detcr.qens Wall., 
Ficus ncnt ovnl~s Wall.. (Beilst An~irdic~ Rondcrrghinnn Nees. 
:ind B. slkkimcrlsis TZing.) Brphmwia 1.ugulosa Wedd., 
Litsaw spp., S?/)nplocos spicntn Roxb., Hclicia ~rrat ica Hk. f., 
Anlidrsrrta dinndrttm Roth.. (Cinnnmomum cnrldntum Nees. 
ancl ot3hcrs), Gynocnrr7ia odorntn H. Br., Rischofin jnvctnim 
01.. Sttlrnr "PP.. Mm-ltilrrs spp., Ficcts qlonternta Rorh.. 
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Amoora Walltichii King., Pterospermum acer$olium Willd., 
Odina Wodier Roxb., Mnngifera indica Linn., Picus benga- 
lensis Linn., and Ficus Benjamina Roxb. 

The above figures rcprcsent the average occurrence of the species 
tbronghont the area covered by the Association. The actual frequency 
per acre naturally varies somewhat in different localities. 

To illustrate the modific~ntions which may be found, the density per 
acre of each species which occurs more than oncc in two acres, as well 
as the density of all species, is recorded below for several blocks. 

(i) Sangser Block- 

Density per acre-All species-38. 
Shorea robusta 7.74, (Ga,rztga ~ i n n a t a  and G. Gamblei) 3.15, 

Terminalicc belerica 1.9, Cnllicarpa arborea 1.8, Chickrassia 
tabularis 1.27, Albizzia spp. 1.27, Schima Wallichit 1.18, 
Bombax ~rmhbaricum 1'17, Terminalia crenulata 1.15, Amoora 
Rohituka 1-1, Premna spp. 1.0, Bauhinia purprwea 1.0, 
Duabanga sonneratioides 94, Tetrameles nudiJEora .9, 
Gmelina arboren .51, and Engelhardtia spicata .5. 

(ii) RinkinLgpong. 

Density per acre -All species33.5. 
Bhorea robusto 13.38, Castanopsis indica 2.42, Terminalia menulata 

1.71, (Garuga pinnata ancl G. Gamblei) 1-65, Terminalia 
belericn 1.43, Schima Wnllichii 1.33, (Cedrela Toona and 
C. microcarpcc) 1 17, Gmelina arboren -98, Lagerstrcamia 
pnnAJIora .90, Ste~culia uillosa .81, Bauhinia purpurea ~ 7 4 ,  
Albizzin spp. -59, Duabanga sonnerntioides .56, Semecarpus 
~ n m a n ~ i u ? i  .54, and Bridelia spp. -5. 

(iii) Tunang. 
'Dennity per acre -All species-41.3. 

S h r n ~ ~ l  robw,qta 6'01, Termdnnlia crenulata 2.62, Schimu Wrtllichii 
2.62, Bnuhinia. plcrpbrea 1.76, (Unr~ign pinnata and G. 
Gnmhl~i)  1.71, ,Yt~/raz spp. 1.69, Dun,ban.ga ao.nnera.tioides 
1.69, Terminalia helerica 1-55, (Cadrela Toona and C. micro- 
mrpa) 1.40, Bombnz mnlabaricum 1.28, ~~tereospermum tetra- 
gmz?rm 1.28, Tetrnm~le.9 n?rdiJEmn I .21, Albizzia prncera 
-79, (frnclinn arbmen -76, Ca~tanopsis in.dica $4, Spondins 
-mnngif~rn $4, Ai,~choJin jnvnnim $4, Dysozylum spp. .62 
and Fram;nus jlmihundn $2. 

(iv) Guling. 
Densit,y per n~rc.-~4.11 specie8--37.1. 

Shnren rohr~stn 5.28, Me1ios.m~~ aimplicifolia 2.80, (Uar~qa  pin'nnala 
and G, Gamblei) 2.56, Tetmmeles nud$ora 2.01, Sterculial 
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villosa 1.79, Terminalia crenulata 1.59, S c h i m  Wallichii 
1.22, Stereospermum tetragonum 1.21, Grewia vestita 1.11, 
Terrnincclia belerica 1.0, Cedrela Toona -82, Litsa)a polyantha 
.82, B ~ h m e r i a  rugulosa .79, Duabwnga sonneralz'oides '71 
Castanopsis tribuloides .74, Engelhavdtia spicata '60, and 
Gmelina arborea .55. 

In Rungpo, Tashiding and Kamesi Blocks there is little difference 
in the vegetation from the average given for the Association but the 
density in each of these blocks is above the normal, being as much as 
52.2 per acre in Kamesi. The same remark as regards floristic com- 
position applies to Nszeo'c block but the density there is only 12.4 
trees per acre. 

The effect of the con6guration upon the vegetation is well exemplified 
by the composition in Mangbar Block, where the aspect is mainly north. 
Species typical of the crests and spurs are not common but those of 
the lower slopes of the subsidiary valleys are frequent, while certain 
species more common a t  higher elevations are well represent& Al -  
though there is no real change in the floristic compositi2, the fre- 
quency per acre differs from the average. The majority of the As- 
sociation dominants occur locally less frequently than once in two 
acres. 

The density of all species is, in this case, 34.5 per acre and of in- 
dividual species as follows :- 

Bauhinia 1)lrrpurea 2.62, Betula cy1indrostachys 2.84, Albizzia 
procera 1.67, Engelhardtia spicatn 1.54, Ccd~cla Toona 1.28, 
Chikrassia tabularis 1.17, Litsma yolyantluz 1.14, Pterosperllt~r?r~ 
acergoliut?o, 1.12, Castanopsis i d i c a  1.09, Gnlelina 
1.07, Schi~no Wallichii 1.03, (Cinnan~o, ,ru~ cazb&tu,m and 
others) '94, Callica?'pa nvboretr .91, Tctratlbelcs ntdiflora .89, 
Firmiana colorata 96, Daubangw s o t t t ~ o . ~ t i ~ i ~ ~ ~  -86, Ficus 
Cunia -81, Bombax 9nalabariczcm .81, Ste~eosycrrrt,um tetra- 
gonull2 '72, (Gnvuga pinnata and G. Gwtnbbi) -68, L i t s ~ n  
spp. fi7, and Styran: spp. 3. 

The vegctatiorl in l'o~lbu Ulocl; nlight bc regarded as a transition 
area or Ecoto~le between this Association and the next, as it showv 
features of both A3soci:ltions. It is not distinctive enough to Le re- 
garded as a separate Association and I prefer to include it under 
the SHORICA-TI.:I~MT~A IJ.I-GARLWA HY I ~ I L I M ,  as there is here again a 
merely local alteratioll in frequency rather than of floristic composition. 
The soil is a pebbly loan1 of moderate depth. The comparatively high 
frequency of Duubanga sonneratioides is chiefly due to the fact that thin 
area is very different of nocess. 



The f rquency per acre is as follows :- 
Ounbnnga sonnemti~des -95, Erytl~rina stricla .80, Ptcrospc~mum 

hmrifol f ' tm~ 72, (Cephalanthus naucleoides and others) 
-71,  Oroxylum id icum .68, Slereospermum tetragonurn .65, 
Tetrameles nudijmn -64, Gmelina arbmea -63, Tabuma 
I1 o(1gsoni -61, Semecarpus Anacardium -67, and Terminalia 
belerica .65. 

$his Association is characterised by the dominance of the two species 
Shoreu robusla Grertn. and Stereospermum tetragonum DC. It cliffers 
from the SRO .SEA-TE IZJILNAI~IA-GARUGA ASSOCIATION by the very much 
smaller percentage of Shorea, viz., 13 per cent. and the very much 
higher percentage and much greater prevalence of Stereospermum. 
Terminalia crenu ata Roth. is more frequent in this Association ; Ter- 
mimlia belerica tloxb. and Gartga pinnata Roxb. are much less fre- 
quent. It differs also by the much lower density of trees per acre 
and much greater prevalence of the bamboo, Dendrocalamus Hami - 
toni, Nees. 

Although many species are common to both Associations, the 
dorninat~ng species differ and, in appearance, both Associations are 
quitc distinct, the ~ H O R P ~ A - S ~ E R E O S I ~ J ~ R M U M  HYLIUM be~ng decidedly 
the more xerophilous. 

This Association is found on the Nahan geological formation on the 
Lower Hills facing the plains, ovcr an area of about 20,000 acres The 
country 18 much more broken than in the Tista Valley ; the ridges and 
spurs are shorter ancl more uumcrous and the trend of the main rldgea 
is mainly North to South. Although the rainfall is higher than in the 
Tista Valley, being 140 to 160 inches, the soil is morc porous and conse- 
qiiently dricxr. The tmderlying rock is sandstone and the soil a light 
sandy loam. The slopes are for the most part steep to precipitous. 

The percentage of the principal ~pecies, which again are numerous, 
is as follows :- 

(1) Bpeciee over 1 per cent.- 
Shorea robuata Gartn. 13.3, rS~eoapermum telragonum DC. 9.7, 

Twpnimlia crenulata Roth. 9.1 ,  Schima Wallichid Cho;ay. 
4 .3 ,  Bauhinaa purpwrea Linn 3.5, Gheltna arborea Lim. 
3.3, llillenia pentagyna Roxh. 3.2, Sterculia z~cllosa Roxb. 
2.5, Tmhuma Hodqsoni Hk.  f .  and T. 2.3, Qaruga pinnada 
Roxb. 2.2, Albizzia spp. 2.1, itlichelin champam Linn. 2.0, 
A~r~oorr~  Wallichii King. 2.0, Ducabangn smzne~~itim'dcs Ham. 
1.8, Terminalia b e h k  Roxb. 1.8, C'hicloraaeia labulrsrie 



A. Juss. 1.5, Jarnbosa ramosissima Cowan. 1.3, Lagerstramia 
parvijora Roxb. 1.3, (Beilschmiedia Roxburghiana Nees. and 
B. silclcinzensis Icing.) 1.2, Melwsmu simplicifolia Walp. l.li 
Gynocardia odoraka R. Br. 1.1, Machilus spp. 1.0, Grewia 
vestita Wall. 1.0, Syzygium spp. 1.0 and Blmocarpus aristutus 
Roxb. 1.0. 

(2) Spccies under 1 per cent. and over .1 per cent. in order 
of Irequency- 

Terminalia Chebula Retz., Jambosa formosa Walp., Ficus infec- 
toriu Roxb., Ficus Cunia Ham., Dillenicc indica Linn., Terrni- 
nalia myriocarpa Heurck. and Muell. Arg., Bridelia spp., 
(Ccdrela Toona Roxb. and C. microcurpa C. DC.), Trewiu 

~zudi jwa L~M. ,  Dysoxylum spp., Terminalia belerica Roxb., 
(Cephalanthm occidentalis Linn. and others), Ailanthus 
gr apdzs Prain., Tetramela nudijora R. Br., (Macura?qa and 
Mnllotus spp.) V i k z  heterophylla Roxb., Oroxylum i n d h m  
Vcnt., Styrc~x spp., Engelhardtin spicata Bl., Bombax mulabari- 
cum DC., Zanthocylum spp., Mangifera idea Lim., Cirenanw- 
jnlcwt obtusifoliurn Nees., Meliosm simplic$olia Walp., 
( n f ~ l i a  conzposita Willd. and S p o n d k  axd2aris Roxb.), 
G'nstc~nopsis tribuloides A. DC., Sapindus detergens Wall., 
Pterospermurn acerifoliurn Willd., Actinodzphne obovota Bl., 
(Ir'ncmn Einifolin Warb. and I f .  nn,gustifolia Warb. ), Q w r c u ~  
spicr~ta Sm., Anthcephlus  indicus A. Rich., Spondks mangi- 
fern Willd., Litscea spp., Ficus nemoralk Wall., Castanopsis 
indicn A. DC., Helicka errat& Hk. f., Ebocarpus spp., 
Gar c-inia stipulatn T .  And., and Alstonin scholaris R. Br. 

Whcu the tlcrlsity of the forest is considered the diffemnce between 
this ant1 thc SFIO : I  A-T~CRMINALIA-GARIJC:A ASSOCIATION is very strikiug, 

In Rrtmthi Block, the dcnsity per acre of all species is 5.4 ; Shorm 
rob~lstn hciug 1.25, and Stcreospernzum tctrugonutn, .76. There are no 
otllcr trees occurring oftener than once in two acres. This may be 
rrgardetl as tlic typical composition of the Association. Radiating 
fto~lr ltilnrthi as a centrc, variation in the frequency of the principal 
spccics and Ecotones bctwccn this and adjoining Associations alee 
cnco~intcrctl. 

In  Ilish thc only specics occurring oftener than once in two acres 
are nR follow8 : -- 

Terrninnlitr, c~.cntclntn .9G, Ste~*eosperm.wn tdragonu~n -93, ar?d , V C R ~ ~  
Wallichii .51. 

and i ~ r  (:huront,hi - 
Stereospcrrltu~~z tctruqonurn 1.57, T e r m k l i a  crenudakc 96, ,Sckimn 

Wnllichii .92, Shorczn robuata .92, Dilbnia perttsg!/r,a $6. and 
C 4 i n a  arborea 59. 



(3) THE SCHIIIIA-BAUHINIA HYLIUM. 

This Association marks the transition from the mainly decicluous 
to  the mainly evergreen forest. Schimn Wallichii Choisy. is the domi- 
nating species. It is one of the most widely distributed species in 
the district, both laterally and vertically. Its dominance a t  the com- 
paratively low levels where this Association is found is due to the heavy 
rainfall which varies from 160 to  nearly 200 inches. 

Shorm ~ohusta does not occur in this Association and the Terminalias 
of the former Aissociations are inconspicuous constituents of the forest. 
~Sterwspermunz only occurs sporadically. Many more of the secondary 
species are evergreen. 

The Association covers an area of about 9,000 acres, from the plains' 
level which is about 800 feet to an elevation of 2,500 or 3,000 feet. At 
elevations above and below these limits most of the land is under culti- 
vation, the extent of the Association being reduced on that account. 

It extends from the Chel to some distance beyorld the Neora River, 
but does not extend to the alluvial flats near Khurnani. 

The underlying rock is micaceous schist and the soil for thc most 
part deep loam. The slopes are on the whole more moderate than 
further west. The percentage composition of the principal species 
in the Association is as follows :- 

( I )  Species over 1 per cent.- 
Rchimn WaUichii Choisy . 18.6, Bauhinia purpurea Linn. 9.7, 

Phmbe lanceolwta Nees. 4.2, (Cedrela Toonn Roxl). and C. 
~nicrocarpa C. DC.) 2.9, Ster~ospermum tetrqonlcm DC. 2.6, 
Gaslanopsis indica A. DC. 2.2, Ailanthus grandis Prain. 3.0, 
Dunbanga sonnerutioides Ham. 1.9, Jambosa formosa W alp. 
1.9, Turpinia pomifern DC. 1.8, (7arcinia stipulnta T. And. 
1.8, Jamho.sa ramosissinra Cowan. la7,  Sterculia villosa Roxb. 
1.6, Melioama simplicifolda Walp. 1'5, Dysoxylum spp. 1.5, 
Terminalia myriocnrpa Heurck. and Muell. Arg. 1.4, 
Actinodnphne obovata B1. 2.4, Michclia chumpaca Linn. 113, 
Tctrnrneles nudi$ol.n R. Br. 1.2, Litscea spp. 1.1, (Mncarawga 
and Mallotu~ ~ p p . )  1.0, @melinn nrborea Linn. 1.0, Gynocardia 
odmatn R. Br. 1.0. 

(2)  Bpecies under 1 per cent. ant1 over -1 per cent., in order of 
freqnency- 

,qyzygium, sspp., (Cephnlnnthics occidentalis Linn. and others), 
, (Garya pinnata Roxh. and Q. Gamblei Icing), Castanopsis 

tribrc1oirEe.s A. DC., Reilschvniedin spp., Erythrinnc stridn Roxb., 
Tn2num.a Hodgaon,i Hk. f. and T., Eurya acocminata DC., 
Pterospmum ~ i f o l i u m  Willd., Premncc spp., Quercus spicrata 
am., Braaeaiop&s spp., E b p u a  app., Bctulir cylanakoa- 



tachys Wall., Bombaz malubaricurn DC., Albizzia spp., 
Zanthoxylum spp., Amoora Wallichii King., Hovenia dulcis 
Thunb., Cordia obliqua Willd., Ficus Czr~iia Ham., Helicia 
e"rra,tica Hk. f . , Odina Wodier Roxb., Ostodes paniculdus. 
Bl., Cinnamomum Ceciwduphne Meissn., Alstonia scholaris 
R. Br., Terrninalia belerica Roxb., Mwus  lmvigata Wall., 
h'r~gelhardtia spicata Bl., Styrax spp., Aporosa dioicu Muell. 
k g . ,  Spondins ?~~mng$era Willd., Anthocephalus indiclrs A. 
Rich., Vitex hete~o~hylla Roxb., Cratceva u.nilocularis Ham., 
Mallotus pl~illipinesis Muell. k g . ,  Acrocarpus fra.xinifo1i.u~ 
W. and A., Bauhinia puywren Lim., Terrninalia crenulatu 
Roth., Cinnamontu~n obtus~ifolium Nees., Litsma polyantha 
Juss. and Trema spp. 

It will be noticed that Beilschrnedin Roxburghiann and species of 
Eugenia which are the dominating trees in the region of heavier rainfall, 
are becoming more plentiful. 

The gradual increase in the number of evergreens and in the density 
of the forest from west to east, is illustrated by the following examples 
showing the frequency per acre of the species in various blocks. 

(i) Lethi block. Density per acre, all species, 1 -1- 
Schirna Wallichii 3.63, Bauhinia purpurea -87, Stereospe~..mu,n 

tetryonum .82, Terminalia oenulata -73, Steredin villosa 
-72, Michelia champaca -60, Jambosa ramosissima .57, and 
Castanopsis tribuloides .5. 

( i i )  In Sakltam Block which is some 5 miles further east, Ternzinalin 
wcnrrlatn disappears and evergreens are rather more frequent. The 
figtires are as follows :- 

Density per acrc, all species, 22.3- 
Schinza M7allichii 4.79, Bauhinin puvpurcn 2.G5, Stereosl~cr~nwnt 

tdragonllllz 2.02, Phabc bta~~ccolnta 1.3, (I-'hczbe Ilainesin?~n 
and P. nttelzua,ta) 1.12,8terculia .villosa .78, Duubartgcr sonnera- 
lioides .85, Castanopsis indicn .69, Aila,nthus grar~dis .60, 
and Cedrela spp. .55. 

This block is about the centre of the arca covered by this Sssociation. 
(iii) The figures for Wcst-Nar show a still greater prevalence of 

evergreens n.nd a highcr freqnency of tho species in the next Associa- 
tion and are as follows :- 

Density per acre all species, 25.5 
Schilna Wnllichii 2.34, Bauhitzin pterpuren 2.0, Jnmbosa r.rnho- 

sissirtta 1.07, (Phabc Ilwi~tcsitcnn and P. nltenuata) .98, 
Cedrerela 3l)p. .82, Garoirtin stipubula .73, Stereosperfirurn tetra- 
gonum '73, Dmbanga son,nerntioides .68, Temniruzlia myrio- 
carpa .60, Meliosma simplicifolia .60, Ailanathus grandis 
'66 and Turpinia pornifera $0. 



(4) THE EUGENIA-PH(EBE HYLIUM. 

The Eugenia-Phmbe Association is found principally in the east of 
the District where the rainfall is heavy approaching or reaching 200 
inches per annum. It is occrtsionally found further west on northern 
aapects. The great majority of the trees are evergreen. In  this Associa- 
tion species elsewhere uncommon in the Lower Hill Zone are to be found 
in abundance. The extent of the area covered by the Association is 
however small. 

The principal ~pecies in the Association occur in the following 
percentages :- 

(1) Species over 1 per cent.-- 
Jambosa fmmosa Walp. 24.1, (Phahe Hainesiana R. Br. and 

P. attenuata Nees.) 20.0, (Beilschmiedia Roxb,urghia.na Nees. 
and B. sikkimensis King.) 6.8, Dysoxylum spp. 5.9, Polyaltleia 
simiarum Benth. and Hk. f. 4.0, Jambosa ramosissima Cowan. 
4.0, Meliosma simplicifolia Walp. 3.0, Castunopsis indica 
A. DC. 2.8, Litscea spp. 2.3, Terminalia myriocarpa Heurck. 
and Muell. Arg. 1.8, Michelia champaca Linn. 1.7, Stereos- 
permum tetragonum 1. C. 1.7, Cinnamomum obtusifolium 
Necs. 1.6, Ba~rhinin purpurea Linn. 1.5, Syzygium spp. 1.2, 
Elnocnrpu.~ spp. 1.0. 

(2) Species under 1 per ccnt. but over '1 pcr cent., in order, 
of frequency- 

A l s t o ~ ~ i a  scholaris R. Br., P,t.c?nua spp., Arnoorcc Wu1lich.l.i Icing 
C:ynocnrrlin odmntn R. Br., (G'arcinin stiptildn T. And. and 
So.rcosprsttltc ~rrhorcw* B~nt~h . ) ,  Dunbn~tgn sonnertioidcs Ham., 
Tetrcirnelcs nudijora 11. Br., Ttcrpinia po~rrifera DC., Cnstunop- 
sis tribu,loid~s A. DC., Ficus irLfectoria Roxb., Ail(~nthu.s 

rrcndi.9 Prain ., SL!yl.nx spp., H o l o ~ ~ ~ ~ l ~ c l r n  (~~t t t i ( l ! / ,v ( ; t~tc~. , ic(~ 
I . ,  Ef~rlo.vper~n,um chit ten.^^ Bentl~., ~1r./i,ioclnph,te 
oho~lntn RI .. Phmbe 1nnceolcr.lo. Nees.. Cwrdin ohliqut~ Willtl., 
Schiw~c~ Wnllichii Choi~y., Tnlnunttr Ilodqsoni Hk. I. and T. ,  
Gartqn spp., C,innnmo,nurn Cfcricodnphnc McirJsn., Machilua 
spp., Mangiferc~ indicn Linn., Firn~utnn colorata R. Br., Kydin 
cnlyrrincc Roxh., Cn.,nariunh sikkim.ensis King., Cfh.iclirassia 
t~rhulnris A .  J I I~R. ,  Ccdreh spp., Stcrctclia villosn Roxl)., 
ryapi~d?~a dctergens Wall., I%rnecrrrp~~s rlnclcccrd.iu?n I'inn., 
Clockidion spp., Bischojin javnnicn Bl., and Acrocnrpus 
J r ~ l x i ~ i j d i u ~  W .  ant1 A. 

Alrronding t,hc rrgion chsrac.t.crisetl 1)y t,hc J<~~(:F:NI.\-]'I~~E~IR 
H y L l u ~  there arc consitlerable areas to t,he cn.st,, west ant1 ~ ~ o r t ~ h  i t 1  
which the donlinants of this Amooietba mingb with b&h thosc of tho 



S~IIIMA-BAUJIINIA HYLIUM and those of the SCHIMA-CASTBNOPSIS- 
P H ~ U E  HYLIUM of the subtropical zone. 

Examples of these Ecotones are found both in East Nar to  the 
west of the area where the EUGENIA-YHQUE HYLIURI is found, and to 
the east of i t  in Paren Block. 

The dominating species, expressed in terms of density per acre, 
tire given below. 

(i) East Nar- 

Schima Wallichii 9.26, Cinnamomum obtusifolium 2.4, Talaumu 
Hodgsoni 2.31, Jarnbosa ranzosissima 2.16, (Phabe Hainesiana 
and P.  attenuata) 1.70, Machilus spp. 1.55, (Beilschmiedia 
Roxburghiana and B .  sikkimensis) 1.44, Terminalia myrio- 
carpa 1.19, Meliosina sinq~licifolia 1.15, Garcinia stipul& 
.86, Quercus spicata .77, Michelia chamnpaca *68, Jambosa 

formosa .68, Phmbe lnnccolata 63, Tw,rpina pontifera '56, 
Castanopsis indica .55, Cashnopsis t~ibuloides -54, 
Dysoxylu~n spp. -5. 

(ii) Paren Block- 

Density per acre all species 43.0- 
Schima Wallichii 9.26, Tcr~r~i~wclitr ,ny~.iomrpa 2.24, Syz!lgiurn 

spp. 1-75, Cnstunopsis i~ldictc I .G8, Cinnanzonzurn C!ecicodaphtte 
1.61, BcilscArniedia spp. 1.58, Litsccn kcnceolata 1.42, Cordia 
obliqua 1'28, Bet ula cylintlrostacl~ys 1.28, Bauhinia pulpurea 
1'26, Stereospermwnz tctrcrgonu~rr 1.1, Dysoxylum spp. .84, 
Gynocnrdia odo~atn -82, Tccl(xuntn Roclgsoni -79, Duabanga 
sonnerntioidcs .63, B~ytArirr,r strict(/ '61, Jambosa ra~nosissima 
.58, Turpi~t ia ponrifcra -54, illicheliw champaca -51 and 
Mcliosnlu sirnplicijolin .51. 

A similar floristic c,ompositiol~ occur3 in n lona.lity isolated from the 
maill arcn tlominatccl I)y thc SCHIMA-~~U(IENI ,  ccotone, namely in the 
iip11cr parts of Mllugl~ong Hlocli. Thc occ~~rrcncc of these species in 
this locality, wherc thc rainfa.ll is much lowrr, is dcpendrnt upon the 
nspect which is north. Thc frrqncllcy in this part of Mungpong is as 
follows :- 

Dcrlsity per ncrc, all specicfi, f38.2- 

8yzyqiii.n~ spp. 2.35, S d i m n  WrnElicl~,ii 1.94, Jambosa formosa 
1 .G6, Mnyi fcrn  itdicn 1.50, Miclic1,io champaca 1.48, Machilus 
qq~. 1.22, Ci;nnnn~o~num. Tarnaln, 1.11, Talauma Hodgsoni 
.84, D?ysoz?jkcrn spp. -80, St~co~spe~rnzrm tetra.qonum '78, 
Ill yr.s~:nc scnrisc~~ntn .74, S;y~n,pbo~os spp. .70, Dillenia-pen- 
tagynm .ti9 and I)tta.bangct sonncratioides .63. 



Consociations . 
Aerocurpus Ir~xinifolil~s W. and A. A few pure groups of this 

species are found in the EU(;ENIA-~~I(EBE ASSOCIATION some two miles 
north of Iihurnani. Although this is not one of the principal species 
of the Association, i t  is the dominant species over small areas and not 
sub-dominant. It must, therefore, be regarded as forming Consociations 
and not Societies, which according to Clements* are groups of sub- 
dominant species-" In  forest only beneath the primary layer of trees." 
It is iuteresting to note that  the seed of this species appears to germi- 
nate very readily on land cleared for plantations. Por example, in the 
Forest Department plantations in Ma1 Block, there is a profuse growth 
of young i lcroco)pts  poles within a distance of four to five hundred 
yards of the Gorubathan road along which a number of these trees have 
been planted. 

Albizxia margiaata Merr. Consociations of this species are found 
in the BHORE,\-TERMINALI.\-G.\Ruc:.\ HYLIUM and are confined to the 
land within a few h~mdred yards of the Tivta River. The Conso- 
ciationv along the upper reaches of the river are the largest within the 
District and are typically found where the land a t  the foot of the 
valley is fairly flat. Although the Consociations are of small extent 
this tree is fairly common in the forests to an elevation of 5,000 feet. 

Dillenia pentagyira Roxb. This is a medium-sized tree, very 
common on the plateaux and drier ridges of the Lower Hill Zoue and 
also typical of the Savannah forest in the plains. In the hills i t  fre- 
quently grows to a large size and is often buttressed a t  the roots. The 
leaves, which are very large, appear after the flowers, in May. In both 
the ~ H O R E ~ - ~ E R E S P E R U M  and SHOREA-TERMTN~ILIA-GARUUI\ ASSOCIA- 
TIONS, i t  is common, but is usually mixed with other specics and when 
iound with 8hog.e~ rob~rsrrc it seems to indicate poor soil. It does, how- 
ever, form Consociations, evpecially in the former Association. Thesc 
Consociations are open alld the trees are usually scatterrd with Dendso- 
u ~ h r n u s  Humilbnii Noes. in thc lower storey. 

Duebal~ga so~~~lerntioidcs Ham. In the S ~ o ~ ~ E ~ \ - T ~ P , ~ I I N , \ L I , \ - G , \ R u ( ~ A  
HYLIUBI the dominant species near the banks of streams is sometimes 
Dzucbangn sonnerntioid~,s. The Consociations are however always of 
small extent. Thc 1o11g penclcut I)ranches, large opposite leaves and 
terminal flowers make this tree very conspicuous wherever i t  occuru. 
It was undoubtedly formerly much comnloner in the forcsta than it is 
to-day and it8 comparative scarcenrss is clue to its popularity as a box- 
planking timhcr. I t  is noteworthy that it may hc fo111ld more frequently 
than elsewhere in Ponhu Rlock, which is the most int~cccssihle part of 

* Clemente 1.0. page 130. 
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Tista Range. It is also typical on land-slips in the Lower Hills ani? 

will be mentioned in this connection mider Sera1 Communities. 
Firnrialla colornta R. Rr. This spccies is rather rarc but  small 

Collsocistions of i t  are found locally in tlie SI+~I<I~ . \ -%I~EI<P:OS~~~;KBIITRI 
HYLIUM, especially near the top of Lish Hloclc ant1 in Noam and Fag11 
Blocks. Like Dillercin pentngynir this trcr is lci~flcss during the hot! 
season. 

Janrbosa rs~nosissimn Cowan. This is an  evergreen trec of 
medium size very common on the slopes hetwecn the Tista n.nd Jaldhaka 
rivers. It grows in rather damp or shaded l~c~alities. Consociat.ions 
of i t  are found in the SCIIIMA-RAUI-IINIA H Y L I U ~ I  and in the SC'I~IMA- 
EUGENIA ECOTONE, bot,h in Mungpong Block, on the northern slopes 
of the inner valleys and, in the eastern portion of the Lower Hill Zone. 

Plrmbe attcuuat,a Nees. This is a very common tree of the areas 
of higher rainfall in the Lower Hills. In appearance i t  very closely 
resembles Machilzrs edulis King. and is the Atile Lnpche Ko.u!la of the 
Nepalese. It forms Consociations in both the ~ ~ ~ H ~ M A - ~ A U : I ~ N I A  and 
EUGENE-PFI~BE ASSOCIATIONS. 

Sellinla lvellichii Choisy. This i s  a large tree and one of the most 
widely distributed. It is the commonest species a t  about 4,000 feet 
but extends t.o t.he plains and up to  6,000 feet. Tn t,he Lower Hill Zone 
i t  is comnloneet at thc upper levels, except in t,he east wliere, with a 
higher rainfa.11. i t  is common a t  all elevations. Consociations arc found 
principally in the. SCH IRIA-BAUHINIA HYLIUM. 

I n  the Tista valley a t  elevations of 2,500 to  3,000 i t  is sometiines 
mixed with Shwea robusta forming an  Ecotone between the SFIOREA- 
TRRMINALIA-GARU(:A HYI~IIJRI and the CASTANOPSIS-SCHTMA HYLIIJY of 
the Middle Hill Zone. At an  elevation of 1,-2,000 feet. i t  commonly 
forms an Ecotone with Slereospen~t.umn, between the SHOKEA-STERE~S- 
PEHUM and SCHIMA-BAUHINIA ASSOCIATIONS in Fagu, Noam and 
Sakkam Blocks. In  the Lower Hill Zone its opt,imlim rainfall is irom 
160 to 180 inches : on areas of lower rainfall i t  usua.11~ avoids dry cx- 
posed slopes. 

Sl~orca robrlsto Gsrtr.. Sal, which is very widely distributed both 
in the Lower Hill Zone of the Himalayas and on well drained land in t,he 
Terai, extends also far into thr  Hills adong the va.llcys of the main rivers. 
Consociations of this species are one of the principal features of both 
the SH~REA-TEI~MINAI.TA-~ARII( :A and the SHORF:A-STERR( :EPE~MU~ AS- 
S~CIATIONS.  Shorea robustn, one of the c,ommonest. and nlost valuable 
trecs on the Lower Hills, grows gregariously on the ridges and extends 
for a considerable distance down pouthern and sonth-westerly slopes. 
The number of species a,ssoaiated with i t  increa.ses with the distn.Ilae 
from [the ridge and Sborwr ~vhus ta  is seldom follnd iu the small 
valleys, 
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Tn the area dominated by the SHOREA-TER~ITNALIA-GAR~~GA HYLIUIII, 
large: compact masses of Sal are found in Rungpo, Sangser, and Bhalukop 
Blocks. Consociations are small and few in Mangbar but are again 
large in Tashiding, Kamesi and Rinkingpong Rlocks Southwards 
from the Rilli the extent of the Consociations gradually decreases till 
in Ponhu Block most of the Pa1 is scattered, therc being only a few small 
groups. Scattered trees also decrease in numbers downwards along 
the Tista Vallev. It is interesting to note also that  from north to  south 
os the rainfall increases, the elevation to  which Sal goes decreases from 
about 3,500 feet in Rumgpo to  1,500 feet in Ponhu. 

In  the SHOREA-STERE~SPERMUM H ~ t ~ u a r  the Consociations of Sal aro 
smaller, partly because the soil is poorer, but chiefly because the ridges 
are narrower and often discontinllolls and Shorea robusta is found 
principally on the crests of the ridges. A characteristic of Shorea Conso- 
ciotions in this locality is the absence of tall savanah grasses, very 
common as Societies in certain types of Sa1 forest in the Terai. The 
principal undergrowth in the Sal forest of the Tista Valley is bamboo- 
like grasses,-Pogonantheruna saccharoi(1eurn Bcauv. and P .  crinirz~m Trin. 

There is a very striking absence of Sal in the Kalimpong Division 
between the Chel and Jaldhaka rivers. In Lethi block, the easternmost 
hlock of Chel Range, i t  is more plentiful than clsewhere between the 
Tista and Chel Rivers. At the TJc.thi River it snddenly stops and is not 
found east of this area within the division, except for onc or two trees 
at Khumani nenr the eastern hoiu~dary. Thia curious break in tho 
distribution of this specirs, which is common along the whole of the foot- 
hills of the Himalayas, is chiefly acconntrd for by the geological forma- 
tion. The absence of Sxl coincide4 with what is said to be the only gap 
in the Tertiary Series along the whol~  front of the mountain rangn. 
Thc Nahan series ends abruptly a t  the Chel River and the Dalings 
nhut on to t,he alluvial plateaux, which here reach an elevation of 
ncnrly 2,000 feet. At the name time the hills a t  this point recede 
some five miles furhher north. Another factor which plays some part 
in rhecking tho spread of Sal beyond the Lcthi is the rainfall. It 
increases eastwards from the Tistn anrl in the vicinity of the JJetlii is 
nholit 160 inches, making sllitahlr conditions for heavy e v e r p e n  forest, 
which in any case, in this area, tends to encroach on Sal forest when 
thc latter is not p~riodirally burnt Thr few 8sl trees near Khnmani 
cannot he regarded an strays from the Let,hi area some 20 milcs 
away, h l ~ t  mark the northern li~nitq of ,YAor~n robuskt in the Jalpaiguri 
Didrict. Thia is fairly conclusiv~ for rjroceeding south from K h ~ i m ~ n i ,  
Hnl gra'lually hecomes more f r e c l ~ ~ ~ n t  ~ n d  nt some five miles' distanco 
it may hc fount1 in conqidrra1)l~ ql~nntities. 

Mr. Gamhle's mnp opposite. p t ~ g ~  4 showu R vcry mllch larger arm 
dominetcrl by Hal than is nt prracnt found. Altho~igh the map is 
pndoubtedly not very accurate oncl px~ggeratee the extcnt of thc Sa1 
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forests in 1875, i t  is probable that Sal was docreasing ii~ltil about 1895 
when restrictions on felling were introduced. During the pnst 20 
ycars there has been a slight increase in the total numher of trees. 
This is borne out by the figures of the recent and previous Forost 
Working Plans and the increase is certainly due to measures of 
conscrvnncy enforced by the Forest Department. 

Stterculir villosa Roxb. This is fairly large deciduous tree very 
typical of thc dry mixed formts in the plains and on the plateaux near 
the foot of the hills. It forms Consociations in the SHOREA-TERMINA- 
121.4-GARUQA and SHOREA-STEREOS PER MU^^ ASSOCIATIONS On dry ex- 
posed slopes. It is often associated with Dillettia pentagyna, Stereosper- 
mutn tc.tl.a,qonu~n, Terminnlia belericn and Bnuhinin purpuretr. Open 
Consociations are found principally in Bhalllkop, Tashiding, Kamesi, 
Riugl~ingpong and Lethi Blocks. 

Tor~r~i~lalia cronulatrr Roth. This is one of the commonest 
species in the SHORE!I-STEREOSPER~WM HYLIUM and is not uncommon in 
thc SHOREA -TE RMINALTA-GARUOA HYLIUM. It is n large deciduous tree 
and forms Consocintions on dry slopes hut is not confined prinoipally 
to the ridges as is the case with Shornrc robzcsta. Consociations of 
I'e~vnirua'in crenulntcs are smaller than those of Shoren ro$~reta, but 
still of fairly large extent, particularly in the Rilli valley, namely in 
Ringltingpong, Raniesi and Tunang Blocks. In  the ~HOREA-STEREOS- 
I ' E R ~ ~ u ~ [  HYI.TUM Consorintions are very frequently found, especially 
in Mmlglmng, Lethi and Chnronthi Bloclra. This specie9 although an 
excellent timber tree, has largely escaped felling on account of the 
ostrcmc harclucss oE its wood. 

Torll~tl~nlin myriac~rpn Heurclr. and Muoll. Arg. This ia a large 
tleciduous tree growing throllghout the Lower Hill Zone in rather damp 
loc:~liticjs anti pnrticulnrly in thc vi~lleys. It is the pnni (wnter) saj of 
tho 1'nh:~riiw in contmdistiuction to Terttzinn7in cre~iclntn, Prtkha sqj or 
the ,C!j of thc alopca. Conao~iat~ions arc vorv noticea1)le wllcn tho trec 
is in flowcr, tho lnrgcst being found in Paron ant1 Rungo Blocks. This 
locality, having ta honvv rainfall, i~ well suited to this specios. I ~ u t  its 
pr~:v;~lcncc: is probably i~ttrih\ltablc more to tho fact thnt both these 
I)loclrs nrc rcmot,c and hnvc prncticitl1,y never been worker1 for timbcr. 
I n  tChc Tigt:~. Vn,llnv t,hc l:~rgc?qt C ~ ~ ~ s o n i i ~ t ~ i o n ~  ;Ire t o  1)c fo~inri i l l  M:~lqchu 
Rlo~li. 15l?ic?wl1c~rc? t,hr trrc. m ~ w t  hnvo bor:n formerly much moro c:ommon. 
Tt i~ O I I ~ ?  of t,hc: most lmpulnr timhor t,r.t?es :1ne1 n vcxy lttrgc? n1lrn1)c.r rnnst. 
bnvc: l ~ ? c ~ l  r c ~ l l e \ l l  i ~ i ~ t l  c\sl;rnctc(l during thc pitst f Fty ycnrd. 

Societies. 

,\rlrnpagon ~ ~ a l i n l l i ~  8t8e~ic1. A gre~nrio11~ grnw common in the 
1,owrr l~ills. 
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C~llrmus acantbosyathlls Griff. This cane is not very common, 
but it forms small Societies in the C.\STAN~PSI~-SCHI~IA ASSOCIATION, east 
of the Tista, in the upper parts of Chel Range. I ts  scarcity is partly 
due to  the fact that  i t  is the stoutest and strongest species in the district. 

Cnla~~rr~s erectus Roxb. vnr. hcl~izospalhs. A denscly tufted 
rattan very common in both the SHORE~~-TER~~~N,\I,IA and SHORE,\- 
STEREOSPERMUM ASSOCIATIONS, especially on drier slopes. 

Clrlarnlls lnptospadiv Griff. Societies are common in thc valleys, 
especially in very damp places where the cane forms clense thickets. 

Camellia drr~pifera Lour. A shrub closely resembling the Tea 
plant and forming societies in the SHOREA-STEREOSPERMUM H Y L ~ U M  
especially in Mungpong Block. 

Casearia Vareco- Roxb. A small shrub forming Societies along 
the banks of streams on the plateaux and in the valleys. 

Croblarla telrrrgour Roxh. A common shrub 6-8 feet high, 
on the drier slopes, in both the SHOREA-TER~~~NALI.~-GARUGA and 
SHOREA-STEREOHPERM~~M ASSOCIATIONS. 

Daenlonorops .Icnl\i~~nianus Mart. Societies are common locally, 
especially in the vallevs and damper parts of the Lower Hill Zone. 

Dendroealanlus Iiar:~iltonii Nees. This is the commonest bamboo 
in the Lower IIills, wherc i t  covers large tracts, to the exclusion of most 
other species. It forms very extensive societies in the ~HOREA-TERMI- 
N.~LI.~-GARu(:.~ ASS:)C'I \TION,  especially in the neighhourhood of the 
Tista river. In the SHORE 1-STEREOSPEHXIUI\I ASSOC~I;LTION, some 6,000 
acres are covered with this bamboo, with tall trees often scattered a t  wide 
intervals. In  the Shorrca con so cia ti on^ i t  grows under shade, does 
considerable damage to the Sal and effectually prevents the natural 
regeneration of this  specie^. It is also exceedingly common in thc 
&HIMA-BAUHINIA ASSOCTATION. 

Dmmodiam dioler~nl D('. A small shrub, commonly forming 
Societies in the SHOP,E~\-TEHMTN.\T,TA-G~IRU(:~\ H Y I  IlT iv r  in the Tistn 
Valley, especially in Shmen Consoriations. 

Desmodium haterocrrl)~~m DC. Societies of this plant occur every- 
where from plains. level up to 4,000 fect. 

Desmodirlnl latifoli~lm DC. Soc,ietics arc. fonnd in Sho~ccb Consocin- 
tione. 

Deqmodium pulchellrrm Renth. Tbie species a l ~ o  forms Sorietie~ 
in the Shorecl Consociations in the Tista Valley, a t  altitudes not exceed- 
ing 2,000 feet. 

Dil!pnia indiea Linn. Small Societie~ arc common in the valleys 
and in the plain8 in damp localitic~, especi:~lly near st~eams. 

Endosperrnrlm ehines~e Renth. T h i ~  spcric~ was  only recently 
found a t  Rajrtbhatkhawa by Mr. Shehhenre and myself. There only 
tpo  isolated trees were found. 8everal small Societies have, hoyever, 
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been found more recently in the EUGENI.\-PHCE~E HYLIUM near Khuma- 
ni . 

PlemingL bracteata Wight. An erect shrub, 5-10 feet high, 
forming Societies on the drier slopes in the Lower Hill Zone. 

Flelniugia congesta Roxb. Societies of this species are found 
especially in Shorea Conso~iat~ions, although it is also fairly common 
elsewhere on the drier slopes of the Lower Hills. 

Fle~niugia strieta Roxb. A small shrub characteristic of Shoren 
Consociations. 

Gleicl~cnia li~~caris Burm. A very common straggling gregarious 
fern in all Associations in the lower hills. 

Holnouoia riparis Lour. Small Societies are very conlmon in the 
Tista river bed. 

Imycrata arundinacea Cyril]. A comm,m thatching grass which 
forms Societies, especially in I('?~orea Consociations of the  SIIOREA- 
~ T E R E O S P E R M U M  ASSOCIATION. 

ladigofera pulchella Roxb. A handsome under-shrub common in - 

Shores Consociations. 
lullla e~~patorioidcs DC. A common Society in dry localities 

especially in the SHOREA-TERMINALIA-GARUQA ASSOCIATION, most fre- 
quently on the ridges in S h o ~ e n  Consociations. 

Ja~nbosa praecox Cowan. A medium sized tree forming Societies, 
especially near streams in the EUGUNIA-PHCEI~E HYLIUM. 

Leaa crispa Simm. A gregarious shrub common in the drier parts 
of the lower hills, very frequent in Shoren Consociations. 

Looa roBlist,a Roxb. Societies of this species are charactcristic 
of the ridges, especially in Shorecs Consociations. 

IAlcuala I,elt,rtcr Roxb. This palm is not common, but is gregarious 
forming small Societies. It ascends to 6,000 feet. 

Mosl~a forron Linn. This tree is only found in two localitie~, namelv 
in Khunlani Block and in Ma1 forest. Where i t  occurs i t  is gregarious 
nver a fairly large'area. 

Micrornnlr~nl p111,escs11s BI. A very strongly scented shrub, 
commonly forming Societies in t,he valleys. 

Phlogncnntl~~~s t.hyrslflor~~s Nees. Societies are common on the 
damper slopes, near t,he foot of the valleys in t,he SHORE:\-TIZRMINA 
r,I.\-G~nuc:,\ Ass~ciat~ion. It is an evcrgrcen shrul) with hnndsomc 
flowers, occurring in large groups. 

Pillanga pncilin BI. A palm, frequently gregarious, forming 
 mall Societies in damper l~calit~ies, especially in the valleys of the Lower 
Hill Zone. 

Pseadmt,achy nla poly ~ ~ r a r p l ~ e ~ n  Munro. A common ba.n~hoo in 
the valleys of the lower hills, especially in the & . H I M . ~ - B : \ ~ I ~ J ~ ~  
EUGENIA-PH(EBE ASBOCIATIONS. 
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Seumula Roxbur%hll Wall. A small tree, forming Societies on 
the banks of streams and in the valleys of the Lower Hills. 

Woodfordla floribllnda King. A straggling shrub fairly common 
in the ~ F ~ O R E A - T E R M I N . ~ L I A - ~ A R U C ~ . ~  ASSOCTATION, but more SO in the 
~HOREA-~TEREOSPERMU~~ AYSOCIATION, e.g., a t  the top of Lish Block. 
Sooieties are usaally found in open places in the forest. 
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PART vn. 
THE BUR-TROPICAL OR MIDDLE IllCL ZONR. 

Mr. Gamble in his account of the Darjeeling Forests* uses the term 
" Middle Hill Forests in referring to elevations between 3,000 and 
6,000 feet. He notes that  " when the Forests of Darjeeling were gazetted 
between 1865 and 1866 all Government Forest lands above an altitude 
of 6,000 feet and below that of 3,000 feet were reserved and the land 
(between 3,000 and 6,000 feet) was held fit to be given up to  cultivation." 

The same polioy was followed when the Reserved Forests in the 
Kalimpong sub-division were gazetted, with the result that  i t  is only in 
the remoter Eastern portion of the area that  extensive Forests occur 
between these elevations. In  this Zone the Forests occupy an  area of 
less than 30 square miles, there being only about 1 square mile in tho 
Tista Valley, 4 square miles between the Chel and the Neora Rivcrs, 
about 6 square miles on Lulygaon spur and the remainder in the east 
of the District. 

A perusal of the map accompanying Gamble's article in the Indian 
Forester of 1875 reproduced opposite page 4 shows that  the extent of 
theve forests, particularly in the south-west, was far larger fifty yeara 
ago that1 i t  is a t  present. Much the greater part of the land between 
elevations of 3,000 ant1 6,000 feet is now under cultivation. It lnny he 
said that there is now no normal forest between these elevations, ot,her 
than that within the Forest Reserves. There are consiclerahle arenR 
where the trees have been felled for cultivation and the land has been 
nl)antloned or where most of the trees have been felled and the area i s  
~ ~ s e d  as grazing grounds for t,he cattle of the ncighbouring 
villages. The veget~t~ion on such areas will be drscrihed. 

Mr. Gambie notes that " The finest and largest specimens of Toon 
timber occur just in the belt we are notici~~g"; and speaks of " the walnut,, 
.Twglan,s regin, whose. favourite ha.bitat appears to he the lowcr s loye~ 
of the valley a.t nhout 6,000 feet a.ltitnde", but botth these trees are now 
exceedingly scarce in this Zone. 

The great majority of the trees n.re evergreen. The commonest 
~pecies are Cnstnn.opsis indicn A. TIC., Sclr.imn Wn.llichii Choiey., nnd 
Rnq~lhnrdtin sficata B1. The first is bhe most, frequent, specir~ between 
2,600 o,nd 3,600 feet, the second rcaahes its msximnm frequency ahout 
4,000 lert nud the third between 5,000 and 6,500 feet. 

Thc first two Ansocintions to  he dcsaribed do not lie entirely 
within thc zone, ns they are found sat elevations between 2,000 and 
4,000 fnr.t. The principal As~ociA.t~ion ifl t,11 e EN(:EI,H .ARI)TIA-CAFITA- 
-. 

* ( 1anil1le in t.hn Tnrlian Thrrwter, \'ol. T, 1876. 
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N ~ P ~ I ~ - S ~ ~ ~ I M ; ~ - B E T U I , . ~  HYI~IJM.  There is less differentiation within this 
zone than in the Tropical Zone, a feature partly dependent upon the 
fact that there is no change in the geological formation, the whole area, 
heing on Sikkim gneiss. 

Epiphytes are not nearly so common as in the Tropical Zone and 
mostly belong to the family Vacciniacece. Numerous species also 
of the parasitic gecw Loranthus are found on both Castanopsis and 
Schinwc. Large climbers, too, are much less common, although there 
are a number of them belonging principally t o  the Apocynacee. 
The largest climber of the Middle Hill Zone is lllucuna macrocarpa Wall. 

A further quotation may be given from Mr. Gamble's account. 
" The European character of this Middle Hill Forest is sometimes 

very remarkable ; in one small forest near Kalimpong the following 
European trees were found, though of course the species were different :- 
Oak, cheatnut, cherry, maple, birch, alder, all of them fine large trees. 

" A noticeable feature in many of these forests is the prevalence 
of tree ferns, Alsophilas, with tall graceful stems and feather foliage, 
making them a t  once the most conspicuous nnd the most beautiful of 
forest plants ; the dense thickets of hill cane Plectocomia Himnlaynna, 
especially found wherever the rocks are too steep for big trees, and the 
multitudc of large-leaved Aralias whose  leave^ are often much ueed for 
feeding cattle." 

Associations. 

(1) THE CASTANOPRI8-SCFTTMA-HYTJTTTM. 

This Association and the next are found a t  elevations intermediate 
between the Lower and Midclle Hill Zones, from 2,000 t o  4,000 fret, 
varying fb~~0rdiIlg to nspect. In the CASTANOPSIS-SC'FIIMA-ASROCT,\'~TON 
Cadanop~is t~ibvtoides A.  DC'. greatly predominates, heing 37 per cent. 
of the total number of  tree^ on the area. C. inrlicn A .  DC. and 
&hima Wdlichii C'hoisy. follow ant1 nre almost equally common, ench 
heinq 13 per cent. of the total. The percentage of evergreens in this 
Ilssociation is much smaller than in the next, and the A~socintion is 
charncterietic of the slopes of the Tista Valley, wherrver the forest 
r iue~ above 3 . m  feet., e~pecially above the Rilli in Knmesi nntl 
Tanang Blocks. The A~sociation i.s also fol~nd in the valleys of the 
higher perh of Chel Range, ~~pecia1l.y in Cbi~ronthi, Noam and Fag11 
Blocks. Gracl~at~ioncr hetween this and both the 8 r r o n ~  I - T E R M I N A I , I A -  

a 4RIlP. 4 and ~ H O R E A - ~ T E R R O S P E K \ I T T M  A S ~ O C ' T  I T T O N S  are fount], 
,9horerr and Schimn heing the prrrlominritin,o 8prrie.q over small arcns. 
The A~awiation i~ found on c lay~y  loam over-lying Sikkim gneisls and 
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extends to about 650 acres in the Tista Valley and 2,500 acres in 
Chel Range. 

The percentage of the different species is as follows :- 
(1) Species over 1 per cent.- 

Castanopsis tribuloides A. DC. 3'7.2, Castanopsis i nd im  A. DC. 
13.4, Schima Wallichii Choisy. 13.0, Bahnzeria rugulosn Wedd. 
3.8, Ticus Cunia Ham. 3.1, Terminalia behica  Roxb. 2.6, 
Syzygium spp. 2.4, Terw~inalia crenulata Roth. 1.9, Alhizsub 
procera Benth. 1.9, Callicarj~w ccrborea Roxb. 1.4, Bomb& 
tnalabaricum DC. 1.4, and Sterculia villosa Roxb. 1.4. 

(2) Species under 1 per cent. but above .1 per cent., in order 
of frequelzcy- 

Machilus spp., Bauhinia purpurea Lian., H e y w  trijuga Roxb., 
Quercus spicata Sm., BischoJia javankca Bl., &mewza vestita 
Wall., Semecarp us Anacardiunz Linn., Cinnamomzum C&m- 
h p h n e  Meissn. (Cedrela Toona Roxb. and C ,  microcarpa 
A. DC.), Stereosperlr~um tetragonum DC., Litsaea polyantha 
Juss., Terminalia Chebula Retz., Erythrina stricta Roxb., 
(Iiydia calycina Roxb. and K.  jujubijolia Griff.), Terminulda 
belericcc Roxb., Gqnelina a~borea Linn., (Garuga pinnata Rosb. 
and G. Ganzblei King), Albizzia m ~ g i n a t a  Merr., Terminalia 
~?tyriocarpa Heurck. and Muell. Arg., Firmiana cobrata R..Br., 
Prunus cerasoides Don., Spondias mangifera Willd., Ficus 
religiosa Linn., Albizzia odoratissima Benth., Etmomrpus 
spp., d!?ollotus phillipinensis Muell. Arg., Meliostna simpli- 
cifolin Walp., Oroxylwn indiczrnz Vent., Burya spp., (Phmbe 
Hainesiana 13r. and P. altenuda Necs.), Bridelia spp., and 
Duabanga sonneratioides Ham. 

(2) THE I'JCHIRIA-CAS'I'ANOPXIS-PBU3BE BY1,IUM. 

Although this Association alld the former are closely allied, two 
of the principal species being the same, there is a considerable difference 
in thc subordinate species, there being a very much higher percentage of 
evcrgreens in the Association now described. At the same time the 
frequency of the dominant species is different. Schima Wallicliii Choisy. 
is the commonest, forming 26 per cent. of the crop, Casknopsis i n d k  A. 
DC. remains sccond in frequency, but Phwhe H~inesiann Br. and P. 
allenualn Nees. come third and Castanopsis tribuloida A. DC. only fourth 
a t  4'6 per cent., instead of first a t  37 per cent. The addition$ number 
of evergreen species givca the Association a distinct appearance from 
the former. It occur8 a t  the same altitudeq hut in regions of higher 
rainfall, viz., abovc 160 inchcs per annuxn. The Association is found 



yrincipully in Dalingkot, Ambiok, Rungo and Paren Blocks, occupying 
&]together about 4,000 acres. 

The percentage composition is as follows :- 
(1) Species over 1 per cent.- 

Schima Wdlichi i  Choisy. 25.9, Cnstnnopsis indicu A. 110. 8.7, 
(Phcebe nttenzicctn Nees. and P. Hninesiana Br.) 4.7, Cnstnnop- 
sis tribztloides A. DC. 4.5, Brruhinia purpuren Linn. 4.1, Ster- 
cospernlum tetragont~m DC. 3.1, Phabe ltcnceolala Nees. 2.6, 
Michelia champnca Linn. 2.5, (Cedrela Toona Roxb. a~lrl C. 
~nirromrpn A. DC.) 2.1, Erythrinn strictn Roxb. 2.0, Duabaya 
~o~znerdioe'des Ham. 1.8, Ewrya spp. 1.7, Macararyu spp. 
1.5, Turpinicc pomyeru DC. 1.4, Machilus spp. 1'4, Beilsch- 
wiedia spp. 1.4, Ailnntlczcs grand*i.is Prain. 1-4, Cu1licnrl)n 
urborea Roxb. 1.2, Helicitc errutiwc Hk. f .  1.2, Meliosma si~tzpli- 
cifolila Walp. 1.2, Quercus spiccsta Sm. 1.1, Tertninalicc rnyrio- 
carpa Heurck. and Muell. Arg. 1.0 and Jambosa ratnosissima 
Cowen. 1.0. 

(2) Species under 1 per cent. but over -1  per cent., in order of 
freyucncy- 

Anthoccphilus intlicus A. I t id . ,  Gynocnrdiu oclorcctn It. Br., Dysoxy- 
Eurrb spp., Cortlia obliqwt Willd., Cinnamornurn C'ecicodaphne 
Neer., Bauhinin purpureu Linn., Albizzia o&,ratissiwc Benth., 
Bngelhardt ia sp ic~ta  Bl., Bl(~ocarpt1s spp., (Kydia ccrlycinn 
Hoxh. 2nd K. jujtsbifolia Griff.), Betulu cylindrostachys Wall., 
.,llstonic~ .~cAoluris R. Br., Syzygium spp., Actinodaphne obovr~ta 
Bl., G'crrc.inia stipzilatit T. And., V i t m  heterophylln Roxl,. , 
Tttlrc 11 i r t ~ i  Iloc<yyoni Hk .  f .  and T.,  Mallolzu p7iillipinensis 
Rl~~ell. Arg., (Myrsine rnrpitelhlrc Mez. ant1 ICI. s~miscrralfc 
W:rll.). Woverlici rltilcis 'L'hunh., Cl~ticlinu nrhorea Linn., S t y rm  
A I ~ ) . ,  (1)rypetes lnrtcifolicc Pax. and Prevnna spp.), (Aporosu 
rlioirrt Muell. Arg. and Caserbria ylmncrntn Koxb.), Litsmtc 
~ p p . ,  (Mlccrqnwczx and Brnssniopsis spp.), Ln~~rnwrctsus 
rrrurni~whc Rot-m., Ostodes panicuhta Rl., Wendlandin tigwtorirc 
D . ,  hilsc~n polyccnthn JUNS., Albizzin mr,@nrth Merr., 
,4uscc~lriu pctnrlzucno tlirrn., Albizzin procpm Pent'i.. Ficus glo- 
,~rvrnttr Roxb., Pimra ncrrrorcclia Wall.. (Gartqrr pinnatc~ Roxl). 
and (J. fln,nbEt.i King.), Qlmhidion app., Mrnlls lmqriyulfi 
Wall., ~Mifhelk chnmpaca I~inn.,  H o h r r h a  anlidyaenlrica 
Wall., Piccia A4njrernanrc Roxh., Terminalin crenqcb  Roth., 
P~rrcul i c ~  r.illoat~ Hox I). , C!el)hnlnnt/bc.o occid~ntalia Linr~. , 
I'ol!/,rlthrrc airituo~tm H ~ n t ~ h .  ant1 Hk. f . ,  J~onhnrm .formon(& 

W , I  lp., ,Ilntsg$era irrdica, Linn. and A c r m v  f~minifoliw 
\I' a d  A. 



The ENULJ,)IAHI)TIA-CABTANOPBIS-SCHIU-BETUU HYLIUM is charac- 
teristic of the greater part of the Sub-tropical Zone, and, except 
where the rainfall is exceedingly heavy, i t  is the only Association found 
at  elevations between 4,000 and 6,000 feet. Thia Association is charac- 
terised by the high percentage of Engelhardticc spicata BI., Caslar~opsis 
tribuloides A. DC., 8ch.ivn.a Wallickii Choisy. and Belula cylindostac7~ys 
Wall. The frequency of these four epecies depends chiefly upon 
clevation. Bngalhardliu usually takes prenlier place at  elevations above 
5,000 feet, and below this elevation Castano~sis tribuloides followed by 
Schima . 

As has already been pointed out the greater part of the land between 
theee elevation@ is under cultivation, so that a t  one time this Association 
would have occupied a very much larger area than i t  does a t  present. 
I t  is found chiefly on Lulygaon spur and in the east of the ares, covering, 
altogether about 18,000 acres, the underlying rock being Sikkim gneiss 
a,nd the soil a fertile clayey loam with a moderately deep layer of humus. 
Two series of percentage figures are given, showing the changes in the 
relative frequency of the dominants below and above 6,000 feet. 

( a )  Below 5,000 feet. 
(1) Species over 1 per cent.- 

Caslunopsis tribuloides A. DC. 16'2, E.ngeliardtiu spicata B1. 15.0, 
Betulu cylindrostml~ys Wa.11. 11.0, Sclbirna Il'ullichii Choisy. 
8.6, Alnw nspalensis 1). Don. 7.7, (Macropcnzrm a.nd Brus- 
sniopsis spp.) 3.4, Talorcma Hodgsoni Hlc. f .  and T .  2 .4 ,  
Rcr:vesin pubeswn,~ Mast,. 2 -2, (Cinnar/zonzurn critr&tur)r. N ees. 
i111d others) 2.0, (Mwrnrrya and Mnllolus spp.) 2.0, Hovenia 
cltdcis Thunb. 1.8, Acer Th,ovn,sorbi Miq. 1.5: (Ccdreh Toonu 
Hoxb. and (7 .  ~/~.icrocnrpa DC.) 1.5, C,inncc.~murrb CeciunErcpl~ne 
Nees. 1.2, Snrwspen~va arboveum Ham. 1.2, Evodia fraxini- 
,filia Hk.  f .  1.1, Malin cwmposito 1.1, Beilsclmied,iz'cc spp. 1.1, 
(!mtan,opsis indica DC. 1.0. 

(2) Syccicu under 1 per cent. but over .I per cent., in ortlor 
ol Ircquency-- 

Ficus Iioxb~urgl~ii Wall., Blreocarprrs spp., Nyssa .jnvatrica 
Wn,ngerin., Alstoniu scholaris R. Br., lhj80xy/u~1t 8pp., Cin.nct- 
rr~orr~shrrc. obkaifol.iwrn Nees., L d m a  epp., Aorocarpus fraxicvi- 
, fol i~~.s  W. and A ., Ficus s e l a s t ~ ~ ~  Hoxb., G'ynocardia odorah 
H.. Br.. Term.inolin. C!hrb?dn Retz., (Phmbe Haine8iana R. Br 
H . I I ~  P. nltmscnln. Nccs.), semecarpzls Anncard,ium Linn., Tvr- 
p i r r i cc  j~o?wifcr~ 1)C., Jfhlnbosfb 1r'ur.zii Cowan., Muchilus cdulir 
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King., Quercus bnomfolia Roxb., Callica!rpa arboren Roxb., 
Ostodes paniculata Bl., Mopus lcevigatn Wall., Meliosma si~npli- 
cifoliu Walp., Eurya spp., Syzygiwm clawijo~.urn Wall., Ficus 
Ctrnk Ham., A lbizzia ~rmrginata Merr . , Acer Cczrnj~bellii Hk. 
f. and T., Qumcus s;pdcntn Sm. Brassaiopsis spp., Styrax 
spp., Ficus Benjanainn Linn., Odina Wodier, P~runus nepau* 
1ens.i~ Ci K.  Bchn., Cordia obliqun Willd., Ailanthus grandis 
Prain., Grewin vestda Wall., dlbizzia procera Benth., MacLilus 
spp., Heliciu errrmticu Hk. f., Aporosa dioicu Muell. k g .  and 
V i t a  k o p h y l l a  Roxb. 

(b) Above 5,000 feet. 

(1) Species over 1 per cent.- 
Enyelhardlica ..picala B1. 19'1, Castnnopsis tribuloides A. DC. 13.3 

Schimm Wallichii Choisy. 7.8, Machilus spp. 4.4, (Betula 
al& Ham. and B. cylindrostachys Wall.) 4.0, Eurya spp. 
4.0, C'innamomum dtusijkliuvn Nees. 3.8, Michelia Cdh-  
uzrtii Hk. f .  and T. 3.7, Machilus edulis King. 3.1, Nyssa 
jnvccnicn Wangerin. 2.8, (Macaranga and Mallotus spp.) 2.6, 
Reevesia pubescms Mast. 2.5, Elceocarpus lccv~ecefolius Roxb. 
2.4, Ehretia Wdlichiana Hk. f. and T. 1.9, Beilschmiedia 
spp. 1.8, Symplocos spp. 1.7, (Bmssaiopsis spp. and other 
Aralias.) 1-3, Ace7 lcevigalurn Wall. 1.1, Pyrularia edulis 
A. DC. 1.0. 

(3) Species under 1 per cent. but over '1 per cent., in order 
of frequency- 

Prunws nepaulcnsis C. K. Sch., Alnus nepnlensis D. Don., Magnolia 
Campbellii Hk. f. and T., Litscea spp., Rucklandia populnea 
R. Br., E v d k  frnxinifolin Hk. f., Gloclcidion spp., W e d l n d i a  
puherzbla DC., Morus lcewigata Wall., Saurauia napaulensis 
DC., (Eriobotrya petiolr~tu Hk .  f., E. dub& and B. bengulensis 
Hk. f . ) ,  Cedreln febrifuga Bl., Quercus lineata Bl., Ficus 
nemtwalis Wall., Acer Thotnsoni Miq., Mnchilus odoratissim 
Nees., A ndrortt edls ovcclifolia Wall., Drypdes lancifolin Pax 
and K. Hoff m., Jambova Kurzii Cowan., Hovenia dulcis 
Thnnh., Crolon Tiglitcrn Linn., Erythrin,a arborescens Roxb., 
Turpitsia nepalensis Wall., Echinomrpus hsycurpvs Henth., 
Helzirin errdim Hk. f., Meliosma Thomsoni King., V i t a  
keleropkylla Roxb. and He-pea trijuga Roxb. 

The tirnsity per acre is l~sr~ally high. The local variation in fmqltency 
of t h ~ :  different speciee in diffcrent areas is shown by the following 
examplas. 
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(i) Damsong. 
Density per acre 79.7- 

Castanopsis tribuloides, 10'2, Miclbelia G'atllcnrtii, 8-78, Engel- 
hurdtia spicata 7.53, Quwcus fcnestrata 5.56, Litsccn spp. 3-96, 
(Macaranga and Mallotus spp.' 3.61, Schittu~ Il'allichii 2'8G, 
Betula spp. 2.58, Magnolia C a r ~ ~ ~ b e l l i i  1.78, Syrnplocos spp. 
1.45, Prunus nep(~1ensis 1'43, Mnchilz~s edulis 1.41, Nyssw ja- 
vanica 1.40, Ela7oca~pus lancccrfolius 1.36, E w y a  spp. 1.35, 
Beilscl~miedia spp. 1.35, Acer 1n~vi.qatum 1.12, Reevesia pubes- 
cens 1.03, Cinnammum obtusifolium 99 ,  Meliosma Thomsoni 
-68, Caseuria glomerata -65, Brassaiopsis spp. '63, Quercus 
lineata '61, Turpinia nepalensis '54, and Castanopsis indiccs '6. 

(ii) Saihur. 

Density per acre 60.4- 
Castunopsis indica 9.7, Alnus nepnlensis 9'7, Betzcla spp. 8.32. 

Engelhardtia spicata 4-84, Schimn IVallichii 3'62, Recoeszu 
pdescens 3.20, (Mtrcatuttya and Mallolz6s s ~ p . )  2-86, Ccdi.eln 
febrifuga 1.60, Brassaiopsis spp. 1.26, Litscea spp. 1.15, Nyssn 
javanica 1.11, Machilus edulis 1.11, Cinnamosnum obtusi- 
folium 1.11, Evodia frazinifolia 1'06, Talauma Hodgsor~i 
1 04, and Acer Thonzsoni -62. 

(iii) ~okhim.  
Density per acre 74'8- 
Engelhardtin spicala 15.82, Castanopsis trib~iloidcs 13.60, Schimu 

Wallichii 7.60, Betuln app. 4.42, Machilus spp. 3.04, Cinsza- 
mamum obtwsifolizhm 2.52, Eurya spp. 2.16, Nyssa javanica 
2.12, Alnus nepalensis 1.89, (Macaranga and Mallotus spp.) 
1-76, Mochiltcs cadis  1-68, Beilschmiedia spp. 1.41, Bms- 
saiopsis spp. 1.38, Reevesia pubescens 1-19, Elcroccrr1)us lancccc- 
foliws -91, Evodin fro~inifolkr .88, S?/stzplocos spp. -82, Michclia 
Cathcartii '79, Pyrularia cdulis .71, Prunus nepalelzsis .57, 
Bucklandin populnea .56, and Acer lawigaturn .51. 

(iv) Kafir. 
Density per acre 76.2- 

Bctuk, spp. 8.3, En~gabl~nrrltin s p i ~ i a  7.85, Gastnn.op.cis tribtrboidcs 
5-15, Schimn. Wollichii 4.64, Alnus nep~l~lensis 4.2, B.rrrssniopsis 
s p p .  3.92, Tnln?c?r~a Hodgsoni 2.6 (Cin,mmomun~ caudnlt~m, 
a.nd others) 2.57, Nyssn javnnica 2.52, Macuranga spp. 2.17, 
Reevesifi pubrscens 1.79, Houenia dulcis 1.76, Ace7 T h o m o n i  
1-75, Mnch,iltcs edulis 1 '69, ~Snrcosperm arbore~~rr~ 1.53, 
Cin,n,nmomum Ccm'corJ~phn,~ 1.32, Melia com9osita 1.25, 
Cedrcla febrqwga 1.1 1, Mangifera sylvalica -93, Bei l sc l~rni~di~  



spp. 48, Ctcsttttbopsis ,indicu -83, Bvccdiu fi.uxinifolia ~79 ,  
Aclwu,rptrs frclxinz~olizts ~77, Gyn.ocn,.dicc odortcta -74, Caseuriu 
gl o,~wr.rtr tn .7 4 ,  E'Taa?a,tttu jlwibunda -73, Avbdr.mr~eda ovulifoliu 
.tit), R / ~ i s  spy. 48, Civ~naammwrt~ oblus$oliunb 4 3 ,  Dysosylunb 
~y 1). -63, E'clrinmjpiis dasyccc~yzu -57, ant1 Litsletr, spp. -6. 

(4 )  THE OSTODES HYI,ICJM. 

At elwetione between 4,000 and 6,000 feet, in localities exposed to 
the full force of the monsoon and consequently having a heavy rainfall, 
the OSTODE~ HYLIUM may be found. The extent of this Association is 
small. It is found in parts of Mo Block, and on the south-east slope3 
of Lulygaou ridge, especially in Bokhim Block. 

The percentage composition is as follows :- 
(1) Species over 1 per cent.- 

O~lodev paniculatu Bl. 11.5, Machilus spp. 8.1, Beilsckniedda 
spp. 5.8, Andromeda c~valifolia Wall. 5.2, Schivna Wollichii 
Choisy. 4.6, Bngelhardlia spicah HI. 4.6, Terminaliu Chebula 
Retz. 4.3, (Mucaranga and Mallotzcs spp.) 3.7, Aglaia pervi- 
ridis Hicrn. 3.7, Meliosm sdmplicifolia Walp. 3'6, Cedrela 
fehrifuga Bl. 3.4, Betula spp. 3'3, Jambosa Kurzii Cowan. 
3.3, Ehretia Wallichicina Hk. f. and T. 2.5, Blceocarpus lancecc- 
folius Roxb. 2.5, T urpiniu nepalensis Wall. 2.4, (Brossniopsis 
and Sclwflera spp.) 2'1, Sterculiu lwnccefolia Roxb. 2.0, 
Syzyglyiurr~ cl(mj€orutn Wall. 2.0, Litecen spp. 1'8, Talauma 
Hodgso,ri T. Ancl. 1.7, Gynocarditr odoraln R. Br. 1.6, Nyssu 
jrcvnniccc Wangerin. 1.6, f 'crseuria glotnerrLkc Koxb. 1.6, Machi- 
lrts edulis King. 1'4, C'askcnopis lribuloirles A. DC!. 1.2 and 
Rhus spp. 1.1. 

(2) Hpecics under 1 per cent. but over . I  per cent., in order of 
f recluency- 

Cavktncrp~iu itcdiuc A. DC., Snrcosp~rtrc (crbrrrcuvn Hk. f . ,  Acer 
C(ct,rpbellii Ilk. f .  an11 T., Quercus ~picnlu Sm., hurwerusus 
tccmr,inc&a Roem., (dz~rczks krnceafoliu I :ox b., Quercu~ linea- 

k l., iMiCIwliu Cnthcrrrtii Hk. I. and T., Glocl~idion spp., 
Yktle Roxbt~rghii Wall., Cinnnmomwrn ob l~~ i fo l ium Nees., 
E u r p  spp., Ttsrtnint~lia rnyiocxzrpcc Heurck. and Maell. 
i\rg , W~ndbndirs p u h t ~ h  DC., Brihliu spp., Ailanthus 
,pandie Prain., H~licin crruiwn I k. f., fa or.^ Can,ic~ [lam., 
Bhncarpace app., Hwenia dukirr 'I liu~tb. and Morwr l m t ~ d c r  
\\all. 



Consociations . 
Aluus ucprleusie D. Don. This tree, which is very charactcriatic 

of secondary growth forcst, is the dominating species over certain areas. 
Co~~sociations of it, in Climax Communities, are typically fountl near 
streams. It grows rapidly and is colnlnonest in the ENGEJ-HARLWIA- 
CAWAN~PSIS-S~HIMA-BETULA HYLIUM. 

Bet,ul;r cylindrostacbys Wall. This species sometimes attains 
a large size ancl usually grows gregariously, forming Consociations which 
are sometimes of considerable extent. Consociations oocur most 
~ o l ~ l ~ l l ~ l l l \ l  i l l  th(' ~~N(~ISL~TARI)T~A-~ASTANOPSIS-S('BIMA-~W~ULA AHSO- 
CIATION h t  they Jrequcntly tsxtentl riownwilrds to 3,000 feet or even 
lower and ]nay be ionnd in the other Associations of the Middle Hill 
Zone. A t  the lower elevatio~ls, however, the Consociations nre leclv 
extensive. Occasional trees are found evcn on the plains. The Con- 
sociations are usually iountl on the ridges and can be easily recognisod 
from a distance when the tree is leafless. The largest Consociatione 
are in West Nar Block ; others are founcl in Ambiok, Dalingkot and 
lhgu Blocks. Thcy arc not uncornnlon on parts oI Lulygaon ridge, anti 
are occu~iollnlly ohscrvc.tl in thc Tist8 Valley, princil~;hlly in Bhalukop 
iu1i.l Tiulang, in thc Cns'ra~orsrs-S~HIMA HYLIL~AI. 

Societies. 

~ c I ~ ~ ~ l n r i l ~ a r ; r  lol~~c~l~tosrr Necs. A srnall grcgidorls .shr111) of the 
( ' A S ' ~ A ~ ~ P S ~ S - ~ C : H I M A  l \ s s o ( ~ ~ ~ ' l ' l o ~ ,  1rhic.h fl0wc.r~ ;11, lrrcgrllilr illtrrvals. 

1)icbror fcbrilllgib Lour. A shrnL, with cons~)ic.aou~ bl11e flowers, 
c-.\c.r,cdiug1y cornmoll, rnost rrcq~lrnt~ly growing gregarionsly. Societ'ies 
;II.(. Icrnnd ill 1,hr ~'~N~~I~~~HA~ZDTIA-C'AS~'ANOPSIS-~CH~MA-~~~CTUJ,A ASSO- 
CIA-J'ION, iln(1 it formy the ~ h i c f  1111dergro\vth ill  O ~ ) C I ~  places ill thc 
lorcst below 6,000 feet. 

D e a d r o r u I ~ l r ~ ~ s  s i k k i l ~ ~ e l ~ v i ~  Gamhlr. This bam1,oo is not ~lc t~r ly  
NO rolnlnoll :IS I). Nnt~rillorr~~; is in the Lower Hill Zone but Societies are 
not infreqlicnt in the f o r c ~ t ~  of the Middle Hills. 

~;IIT.VH ja110nic0 Thunl). Open Societies of this small tree. ;tro very 
c;onlIllon ill t8h(' J~N~:I~:I ,HAI~I)T~IIA ( ' A S ' ~ ~ \ N O ~ ' S ~ S - ~ C ' ~ I I ~ ~ A - ~ ~ C ~ I ' I J J ~ . ~  A s ~ ~ ( ~ I A -  
T I O N  and, mixcd witA rSrl~~~trrr IPullrc~lr~i, this sl)cc.ic*x is o11o of I,hc 
c.onlmont-st, on nhandonctl cultivntion ~t these clevntions. 

Hcliciu chrrrtlr.u Hk. f .  This sprcics, a medium-sizcttl trot., is 
Fo~lntl a t  clrvations hetw~en 2,000 and 6,000 ieet, formi~lg Focieties iu 
t hv ( ' . ~ s ~ r . ~ ~ o i v r s - S ( ~ ~ i ~ ~  HYIJIIM. Therc is a11 cxtcnsivr oprli Soc.ic.ty 
in Hillkingpnng r~nrlrr Durbin Ilara. It is conilnon also in opcn grorrnd. 

I r~stror  ~ISSCC~H ]Torst,. A vrry large fern with fronds up to '3 
feet long. Vcry common at elevations bctweeu 4,000 and 7,000 feet. 
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Mane, Clllsitr Don. This species is a straggling shrub which grows 
grvgario~sly and is c ~ t ~ r e ~ n e l y  colnnlon between 3,000 and 6,000 fcet, 
nlthol~gh i t  extends a t  leset 1,000 feet above and below these elevations. 
$or.irtirs are frrquent. taspcritIlly ill t,hr ~ N ~ R T , H ~ ~ R ~ T I A - C A S T A N C > P S I S -  
St-~lala-BIc'rul.~ A S ~ O ( ' ~ A T ~ O N  nnd ththn frtlqurntly o11 sites which htrve 
I M V I ~ I  orc-ul~ied by gn~xicrs' brrtlttrtrs. 0 1 1  ~rl,n~ldonrd cultiviktio~r, Socio- 
tics arc- ~x t rns iv t~  :iild very clii~ntoteristic, where the shrub is alniost el- 
ways grt~garious, growing in dcnse masses. 

Xeillir thyrsltlorn D. Don. A common shrub in open dry plnccs. 
I 'kaic~a~rin h i l l l n l ~ ~ n l l ~  Cfriff. A scandent rattan very comlnon 

from 4,000 to 7,000 feet. 
Rniuwordtln trlgyna Planch. This shnlb is fairly oommon in 

thc ~'ASTANOPSIS-YCHIMA ASSOC~IATION itnd forms Societies, purticul~~rly 
on southern aspects. 

Rhrls sc~nlslrhr Ml~rr. This is  a e ~ t l ~ l l  tree commonly forming 
Societies nrnr the forest ho~uldarics hut especially in open ground or 
abandoned cultivation. 



TIIE TEIlbER.ATR OR lJFFER HILL ZONE. 

The Temperate Zone rnnges fro111 nil elevation of 6.000 to 12,000 feet. 
The forests of this Zone witthin tllc District extend to  an aren of 78 aqllare 
rniles, and renclr nn elevntion of 10,400 feet on Rechi Ln, the highest 
point in the District nnd one of the pnsses to Bhutan. An elcvntion 
of nbout. 7,000 feet mnrks the li~llit of cultivntion. Even nhove 6.000 
feet tllc ares cultivrtted is smnll, the vegetation being almost entircaly 
forest,. The geologicnl for~nnt~ion is agnin Siltkim gneiss throughont nnd 
the soil n rich clnyey loam. 

During the rainy senson the hl~rnidit~y is greater and more const.nnt 
t,]rnn in the lower zones n~rd for throe to foul* months the hill8 nt  this 
Ievcl arc enveloped in mist.. Owing to  the great humidity trhc tarera in 
this %one nrc covercd with I ~ ~ O R R C R  ant1 TIiclicnv which givc them n sllnpay 
nplwnrnnce. This shagginess of the trees is n very striliing charnctel-istic 
of the Zone. 

The chief diffcre~ltint~ion in t,he vcgetntion is nccording to  nltitlidc. 
From 6,000 to 7,000 fcet Mnclril?rs cdtrlis T\'ing. and A1 ich~lin CcrtAcnr/ii 
Hk. f.  and T. nre tlre conunoncst trees. The nndershruba nre 0ftc.n 
gregarious forming ext,ensive Societ'ics. Above 7,000 feet t,llcre nrc 
Oak forests. Qtccrmrs 1n~)rellosn Anitli. covers most. of tfllc ridges, \\yitIl 
T,n~lrals, .4crr Cn?npbcllii Hk. f. nnd T., Eclrinocnrprs dm?/cnrp~~s I3rntIl. 
and blng~~olins on the slopes. 

From 8,000 to 9,000 feet Q?rrrc?rs pnch,yph?ylln Knrz. is ttlw principnl 
epccies. The trees nre of c~normons size ttn(1 frcqncntly lrollow. At 
this elev~tion the nndcrgrowth is princil~nlly 1)amboo. scvt>rnl ~ p ~ ~ i ~ ~ ~  
of the genus .Irtr)idincirin hciiig comnlon. 

Scnttercd Rhododrndrons nre fonncl from nn nltitncle of nl)ont 8,(HM) 
to 9,000 fcet. From 9.000 fret np\vnrds they prow grcgnriously 
Art~ndinn~ici ns ~indergro\vth or somrtimrs. \vhcn tile nren 1111s hcen I,llrnt, 
Arlindinnrins arc the only species with no Rho(Iod~~ndr01~~ nl)ov(~ t,l~(~lll. 
The are8 of lthododcndroi~ forc3t on thr Rrrlri T,n is vcry smnll compnrcxd 
wit,h the mxns oil Toiigl~i :i11(1 i l l  sikkim. for it is ollly the lower limitA of 
t h  Rhododrndron 11rlt t lint. lirr rt~nchrd. T l ~ r  stlintrrl I t h o d ~ d c ~ d ~ ~ ~ ~ ~  
ao t ~ p i r n l  of tqhr npptbr rnnpcs in Sikkini nrc entircly nl)sent.. 

Conifers,  to^. which nrc tvl>ical of the higher Iovels on the 
Snndnkph~i ridge rind more so a t  similar  elevation^ in Sikkim are precti- 
cdly 1&l)sc311t in thta h'nlim1,ong Division, hring repreeenkd only 1,y n few 
ieolrtod groupe. 
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Associations. 

(1) THE MA('F1ILUB-MICflE1,IA HYLIUM. 

This Association occurs almost universally a t  elevations between 
6,000 and 7,000 feet. It may extend donn to 5,000 feet. The area 
covered by the Association is almost 17,000 acres, 6,000 acres being on 
Ldygaon spur, 6,000 on the Rissum, Khampong and Pankasari hills 
and 5,000 acres in the upper parts of Chichu, Mo, and in East and West 
Nm Blocks. Michlia Cdhmrtii  Hk. f. and T. and Machilus edulis 
King. are the commonest trees ; in some areas the first predominates, in 
others the second. 

Under the dominants there are many smaller trees in the second 
storey. Eurya acuminata DC., Sywaplows thealfolia Ham., S .  ramossisi?na 
Wall. many Aralias, severnl species of Ilex, Acer Thonzsoni Miq., Turpinitr 
rr e p h u i s  Wall., Hydrangea anomala Don., Mahonin sikkimensis Takedn. 
and M .  acanthifolia G. Don. being most often found. Under these again 
are herbaceous undershrubs which are frequently gregarious. Many 
species of Slrobilaralhes, Balsams, Begonias, Nettles, Tlinnbergias nncl 
Selaginellns are the commonest. Sometimes t,he lower st,orey conaiala 
entirely of small bamboos, partic~darly Ariu~dinnrias. 

The percentage composition, where Macltilus edulis is common~8t 
is RS follows :- 

( I ) Species over 1 per cent.- 
ilf~rclrilzts eddis  King. 12.3, Mkhelin Cutlmzrtii Hk, f .  and T. 

8.1, Enplhardtk s p i d a  B1. 7.2, Schima Wallichii Choisy. 
1'6, B~ilschmiedia spp.  4'6, Ellretin WnElichirrnr~ IIk. f. ancl 
T. 3.0, Euryn spp. 3.0, Cn.~tn)top.sis tribuloides A. DC. 2.7, 
Prtmus ~aeplensis C. K.  Sch. 2'7, (Brctssniopsb ant1 Macro- 
patuca: spp.) 2.6, iMn2lott~ nepalpnsis Muell. Arg. 2.5, Betrcln 
ulnoides Ham. 2.6, Symplocos spp. 2.4, A c ~  Thorv~soni Miq. 
2.3, M a p o l k  Cnjnpbellii Hk. f. and T. 2.0, Cinnurnm?cr~t 
o b l t ~ ~ o l i u r n  Nees. 1'7, Querm.~ spiC(Z1(~ Sm. 1.7, Cnsmrin glo- 
)wrata Eloxb. 1'7, Litsmn spp. 1.5, Machilw spp. l 'b ,  Viler 
I~der@phphyll*, Roxh. 1'5, Nyssa jn?)anica Wangerin. 1'4, Aoer 
/ ~ v i g d ? c m  Wall. 1.3, Cedre.la febrifugn C. DC. 1'3, ~!awauirr 
?atr1mlcn.pis DC. 1'3, L 4 ~  (!ampbeUii Hk. f. and T. 1'3, Reevesin 
Wubp.pcms &Inat,. 1'2, Alnus neplen.~i,s Don. 1.2. 

(2) Specieq under 1 per cent. hut above ' I  per cent., in order 
of frcrlnency :- 

Ghhidion spp., .ltqlana ~ g i n  Linn., Crolon TigMtrm T,intl., 
iIdelios)rrn Thom.qmi King., Qfterc~u I n n ~ ~ ~ f o l i n  Raxl)., Rim- 
c a r p  latlc*r$fdit~ Koxb., Mnccar~nga p ~ t t l l d a  King., 
fichinocnrp)~ dasycnrpua Ben t h  ., Awocnrpw frw,ira;fdt~ts 
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W. and. A., Turpinia nepalensis Wall., Leucosqtrecm w n u m  
Sm., Bzccklun&a ppukzea R. Br., Actinodaphw sikkimensis 
Meisan., 2llicMio excelsa Bl., Heyneu tryuga Roxb., 
Andromeda ovalqolia Wall., Symplocos spicala Roxb., Quercus 
lineata Bl., Evodia fruxinifolia HIc. f., Ficus nemornlis Wnll., 
Castanopsis indica A. DC. and Rhus spp. 

Where Micheliu Cathcartii is commonest the percentages are-- 
(1) Species over 1 per cent.- 

M i c l ~ l i a  Cnthcurtii Hk.  f .  and T. 16'6, Mmhilus edulis King. 
7.6, Litscea spp. 7'4, Quercus fenestrata Roxb. 7'1, Casta- 
aopsis tn'buloida A. DC. 6.0, (Brassaiopsis and Macropatlax 
app.) 3'8, Symplocos spp. 3.8, Prunus lzepalensis C. K. Sch. 
3.6, Acer Campbellii Hk. f. and T. 2.5, Beihchmiedia spp. 
2'6, Schima Wallichii Choisy. 2.6, Nyssa jauanim Wangerin. 
2'5, Machilus spp. 2.6, Ehretia Wdlkh iana  Hk. f .  and T. 
2.5, Betula alnoides Ham. 2.2, Meliosmn Thumsoni King. 
2-0, Magnolia Campbellii Hk. f .  and T. 1.8, Acer lcevigaturn 
Wall. 1.7, Eckis~ocarpus dasycarpzu Benth. 1 -6, Cinnamomunt 
obtusfitiutn Nees. 1.3, Castanopsis indica 4. DC. 1'2, Eurya 
spp. 1.2, and Magmlia Carnpbellii Hk. i. and I!. 1'2. 

(2) Species under 1 per cent. but above '1 per cent., in order of 
frequency :- 

Cn.seuria g l m r a t a  Roxb., Quercus linenla BI., Grlochidion spp., 
Ttcryinia nepalensis Wall., Cin?ulmomum obtusifolium Neea., 
Michelin ~.welscc BI., Croton T q l i u m  Linn., Saurauia n~p- 
lensis Don., (Macaraqa and Mallotus spp.), P r u n w  acumi- 
nntu Wall., Androm~da ovnlifolia Wall., Engelhnrdlia spicnttr 
Rl. ,  Cedrela febrifuga C. DC., Reevesia pubeacens Mast., Cirb- 
nnmo)nunt C'ecicodq)?ine Meissn., Mmhilvs spp., Man,gifern 
sylvnlica Roxb., Lindern yulcherritnu Benth., Vitex hdero- 
phylb Roxh., Fieus nemoralis Wall., Erythrinu arbore.r~n.r 
Roxb., Accr Thovttsoni Miq., C ~ l a n o p s i s  spp., Alnus nrpn- 
lensis Don., Syj)~,plocos spimta Roxb., Rhus itbsytris Hk. f., 
Evodia fmrin$oZia Hk. f., Pyrulrrric~ edtnlis A. DC., E r i h t r y t  
spp. and Sterculin lnncecefolia Roxb. 

The following figures illustrntc the frequency of the specica in v.zrio11s 
tdocke where tlris association is found .-- 

(i) Paengaon. 
Density per acre 41.88- 

(linmmwair?n ohtwifolitm 6.26, Mir.helin (3nt.hrtii  4.97, Mach% 
&die 3.Ii4, fitsrecr app. 3.48, Nyssa jawrnicnr 3-35, Quermu, 
.fersestraln 2.50, B t q ~ l h a r d ~ k  ~ p k ~ r t n  2.03, (?a~hnopsie traer- 
loider 2.0, R h ~ l k  W d l k h u ~ m  lSA7, MmJilw spp. 1-34, 
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Sckrflrrrr. spp. 1-26, Meliosma s iw~p lu~~o l ia  1.25, Acer 
Ca,tnpbellii 1.22, Beilschmiedia spp. 1.18, Eurya spp. 1.01, 
Macuranga spp. -94, Elmoccrrpz~s spp. -54, Bchinocurpus 
dasycarps '53, Acer Emvigutum .6 and Michelia lunuginosa 
-6. 

(ii) Merong. 
Density per acre 75.2- 

Machilz~s edulis 8.3, Michelia Cathcartii 6.66, Engelhardtia spspicatn 
6.52, Beilschmiedia spp. 3.72, Ehrelia Wallichiana 3-59, 
Prunus nepalensis 3.18, L i t s ~ a  spp. 3.12, Acer Thom.soni 
2.84, Castanopsis tribuloides 2.44, S c h i m  Wallichii 2.41, 
Betulu ulnoides 2.34, Syn~plocos spp. 2.33, Schefleru spp. 
1.61, Reevesia pubescens 1.56, Casearia glovneratu 1.48, Vdex 
heterorphylla 1.43, Cinnumomum obtusifolium 1.39, Alnus 
neplensis 1.35, Cedrela febrifuga 1.29, Machilqis spp. 1-27, 
Quercus fenestrata 1.21, Acer l ~ t i g a t u m  1.14, Eurya spp. 
1.07, Juglans regin 1.0, Macaranga spp. 1.0, Croton Tiglium. 
-92, Qq~rcz6s l~mce~ fo l ia  -77, Nyssu javavtica -72, Mallotus 
~tepale~asis '67, Glochidion ucwminduvn -56, Echinocnrpus 
dnsycavps -65, and Meliosma Thomsoni .55. 

(iii) Pnkthem. 
Density per acre 43.5- 

Michelia C'athartii 6'48, Litsca spp. 4'56, Machilus edulis 3.72, 
Sytnp1oco.s spp. 3.22, S c h i m  Wallichii 2.86, Prunus nepa- 
lensis 2.55, Scheff/~ru spp. 2.46, Machilus spp. 2.19, 
Beilschmier1,iu spp. 2.03, Echinocrcrps ~lus?/w.r)nr~ i.90, 
Acer Gampbellii 1-54, Quercus fenestrcrttc 1.28, Ehretin Wallichii 
1.17, G'lochidion acutninaturn .85, Acer lmtrip~ttivtz .G9 and 
Ctrstctnopsis indicrc .62. 

12) THE QUERCUS HYIJUM. 

Between 7,000 and 9,000 feet the dominating spccies arc Quprcus 
Inm~llosn Smith and Q~iercc~s pachyphylb Kurz. The former is the 
commoner at the lower level, the latter a t  the higher and both form 
Consoriations of considerable extent. This Association coverg abont 
6,MM) acres in Pankassari, Rashet,, Rhenok, Rechi T d a  and Ruka Blocks. 

The number of species in this Association is very much less than in 
those of lower levels nntl the number of dominating specie8 is alrro small. 
Next, in freqncncy to the  oak^, in the upper storey come Acw Carnpbellii 
Hk. f .  nncl T., Mich~lin prrrlsn BI., Bchinocnrp?cs das;ycnrpv~ Hcnth. nnd 
Mirhrlin C'rr~hcn~tqi Hk. f. and T Thc second storey cont,ain~ manv 
Lsurels, principally Machilus and Litawn spp. and other trees enumerated 



below. The unrlergrowth is bamboo. Arundinnria Mnling Gamble., 
A.  Grifitlhiann Munro. and A .  Pontlin,qii Gamble. are all common, the 
first especially a t  lower, the others especially a t  highcr elevations. 
The bamboos grow close together. As the old culms die and fall in all 
directions, i t  is exceedingly difficult to  penetrate through them. There 
is one path 17 miles long from Pankasari to Tode Tangta. For the 
whole of this distance this bamboo thicket has to be traversed and except 
when a vista is cut the view is entirely obscnred. Elephant tracks 
afford a means of moving more quickly, but, evcn on these, continuous 
cutting is necessary. No enumerations were made a t  elevations above 
8,000 feet, as the cost mould have been exhorbitant owing to the remote- 
ness of the area and the length of time which would have been 
necessary to penetrate through the dense bamboo undergro\vtli. 

The frequency of species between 7,000 and 8,000 feet is as follows :- 
(1) Species over 1 per cent.- 

Machilus spp. 21.5, Litsccn spp. 16.3, Quercus l~tmellosu, Smith. 
12.6, Acer Cnrr~pbellii Hk. f .  and T. 5.5, Sy?nplocos spp. 5.4, 
Michelia excelsa R1. 4.3,  Ficus npmoralis Wall. 4.1, Eriobotrya 
petiolata Hlc. f. 4.0, Meliosmn Thomsoni Ring. 2.9, flnstanopsis 
tribuloides A. DC. 2.8, Prunus acuminnta Wall. 2.7, Turpinia 
nepulensis Wall. 2.6, Brnssaiopsis spp. 2.2, Machilus edzrlis 
King. 1.9, Bl~ocarpus lnncec~folius Roxb. 1.3, Michclia 
Catl~cnrtii Hk. f .  and T. 1.3, Evodia frnxinifolia Hk. f .  1.3, 
Echinooa~pus dusycurpzts Benth. 1.1, Quercus lnncemfolirz 
Roxb. 1.1. 

(2) Species under 1 per cent. but above 1 per cent: in order 
of f r e9u~nc~-  

Bc.ilscliw~iedtu spp., Linderu pulcherriwta Benth., Prunus ncpnlensis 
Wall., Cinnnnlomwm obtusifolium Necs., E w y a  spp., Nyssn 
jnonnica Wangerin., Accr lnt$qntlr?n Wall., Ilex i n s i p i s  
Hk. f., Sulrruuia l~npnlcnsis C. R. Sch., Gnstnnopsis indim. 
A. DC. 

As the identifict~tion of the L a n m c r ~  is still very far from satisfactory 
and the first two figures includc scveral species, it is pro1)nl)l~ that  Q~rcrcus 
Inmcllosn is nct,unlly the commonest species. There is ecrtainly no 
donbt tjhat Q .  1or)1pllo.cn ant1 0. pnchyph?/lln together are tlhc most frequent 
of the dominants a t  these levels. 

(3) T I-IF, RHODOI)ENDR.ON HYTJIITM. 

The principal ~ p e c i e ~  in t h i ~  Assooirtt,ion nrc Rhodden,dron arborcum 
8mi th. and R. anrnpnn.~rlnt~cm ])on., R. gr0,w.d~ Wight. form8 smaller 
C o n ~ o c i ~ t i o n ~  on the ridgca. Sorhu.~ cv.~@dnta Hedlund. and Antlrom.eda 



60 RECORDS OF T B E  BOTANICAL ,QUR.VEY OF TNDIA.  

villosa Wall. are occasionally found ancl Viburnum cordij'olium Wall. 
is not irncommon among them in open places. 

The Association is found on the slopes of the ridges leading to the 
Rechi La, in Ruka, Rechi La, Thosum and Rhenock Blocks, occupying 
altogether an area of about 3,000 acres. 

The forests are very similar to these on the Tonglu-Snndakphu ridge, 
which have been frequently described, differing only in extent. At 
one time another 1,000 acres was probably covered with Rhododendron 
Forest but this has subsequently been destroyed by fire and bamboos 
(Arundinctria spp.) now entirely occupy this area. Part of Rhenoclr 
Block below the Rechi La is exceedingly precipitous and this, too, is 
covered principally with bamboos. Near the summit there is only 
one species, Arundinaria racemosa Munro. 

(4) THE TSUGA-ABIES HYLIUM. 

The Conifers in Kalimpong scarcely deserve the rank of an Associa- 
tion, as only one or two small patches are found. The total area amounts 
only to  a few acres. They have been given Associat,ion rank, however, 
as considerable areas of Conifer Forest are found on Tonglu in tho 
Darjeeling Division while in Sikkim they cover considerable areas. The 
only species which form small Consociations within the Kalimpong 
area are Tsuga Bntnoniann Ca.rr, and Abies rlsnsn Griff. In Ruka Block 
t,here are two groups of the former one on the northern slope of Thosum 
La, about t,hree quarters of a. mile from the summit of Rechi La, 1;he 
other a t  the junction of Thosum La with Chnmang Danda. 

Mlehnlia Cat,hearlii Hk. f .  ancl T. Althollgh this ~pccies seltlom 
forms pnrc .forest small con so cia ti on^ may occasionnlly he Fo~intl cspc.ri- 
ally near Labha. 

Ql~erers l~meliana ,Smith. Consociations of this species are 
confined to the Qr r~~c r r s  H Y L I ~ ~ ~ T .  They occupy considerable areass n.t 
elevations hetween 6,000 and 9,000 feet in Kolhong, Khampong, Panltn- 
sari, Rashet,. Rhenok. Paren, Mo and East and West Na,r Rlocks, totfaling 
altogether ahout 5,600 a.cres. Consocint~ions are particularly cham,c- 
teriatic of the  forest.^ n , t  elevn.tinns from 7,000 to 8,000 feet  and arc! mainly 
on the ridges, being es8il.y tlist,ingni,qhetl from s tli,stnnrc 1)y t'he dark 
shining 1en.ves of Dhe t,rers. 

((II&CIIR par.LypI~ylla Karx. Consocirrtiona of t,hi# speciea occur 
a l ~ o  in t.ho QIIERC~~TS HY r . ~ r r ~  at, cle~at~ionfl I~ekween 6,000 and I),OCH) fret$, 
but ptincipally crhove R,OCW) feet. They cover alt,ognthor a n  n.rea of 
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about 5,000 acres, in Pankasari, Rashet, Thosum, Rechi La, and Rukhn 
Blocks. These, too, are readily recognised from a distance by the shape 
and immense size of the trees, the majority of which are of great age. 

Rl~odoudeudror arbore~llll Smith. This is the principal species in 
the RHODODENDRON HYLIURI and forms large Consociations which have 
already becn described. 

Illlododendron barbat11111 Wall. Consociations of this spccics 
are also not uncommon a t  the upper levels. 

Rl~ododendro~r c a ~ l l p a n ~ ~ l a t r ~ ~ n  Don. This species, which closely 
resembles the former, also forins Consociations a t  high elevations. 

Rbododenclrou grrndo Wight. Small Consociations are commonly 
found on the ridges and may be seen in the Qv~ncrrs H\-r.rraq on the 
Damsong hills, as well as in the RHODODENDRON H Y L I U ~ ~ .  

Tsllgir U r ~ l r o ~ l i u a ~  Carr. The Consociations of this spccie~ are 
nlentiolie(1 under the TSUGA-Anres Hyr,rubr. 

Societies. 

Act,ioodnplu~e sikkimcnsis Meissn. A small trec usnally much 
branched from the base, common in the M ~ c r c r ~ u s - M r c r r ~ ~ . r ~  A s s o c i ~ -  
TION. Societics arc very common near Algarah a.nd on I<hampong. 

Ardisin 1nircrocurl)n Wall. A low, single-stemmed shrub, wit.h 
hrillinnt red berries, very common as the nndcrgrowth in the forest.; 
of the Lulygaon ridge a.nd a l ~ o  on Damsong. 

Arardiorria oristnts Gamble. A small gregarious ba.ml)oo with 
culms 8-12 feet high and t,ilfte(l stcllls, very cornmoll near t,be snlnlllit 
ol Rechi La. 

Arr~lldillnrio Grillitl~ians Gamble. and Arnlrdinnrin Fiu~flingil 
Gamble. Both species are found in Societies on t,he slopes 1)elow the 
13,echi La from an elevation of a,boiit 8,000 feet,, upwards. They do 
not reach the summit. 

Arundllrarir Aookarl~ran Munro. This species is not so comn\on 
as most of the others hut occurs 1oca.lly in patches. It i~ foiind bclow 
the Mo-Clhichu ridge, a t  Panka.sari and Pasbit,ing, on the south-west 
slnpea of Z'emling sud in Merong and Ilashet, Blocks. It is verv 
coinmon in Khampong ancl Kolboilg Blocks. I t  completely holds t,l~e 
gro~lnrl along the ba.nks of st,renma, but elu,lvhere in these hlocks it 
grows only in patches. 

Ar~lndlr~rin Mrllng Gamble. Thi8 is I he commonest of the llil 1 
hamboos a.nrl over large area8 hetwccn 5,000 a,nd 9,000 feet it forme 
the, undergro~t~h nlrnost everywherc in t,hc forest. 

Arr~~dinnrlr rnccmowr Mnnro. A smnll 11n.mhoo np to four fert lliyh, 
fout~tl ~ 1 ,  clc~n~t~ions n1)ovc 7,000 fert, mhcrc it forms cxi,rilxi\~e Socint,ies 
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Rerboris aris lrta DC. and Berbcris irsigais Hk. f .  and T. These 
species grow gregariously and form typical Societies of open ground 
nt elevation between 9,000 and 10,000 feet. In  Kalimpong there is 
not much open ground in t,he forest at these elevations and the Societies 
are much smaller and much less frequent than on Tonglu where 
both species grow profusely. 

Rochnreria polgstnel~yr Wedd. Small Societies are not infrequent 
near the cdge of the forest and are quite common a t  Munsong. 

Rr~ckk~udia ~)opnl~rco R. Br. Gamble describes this tree as perhaps 
the most ornamental of the Upper Hills. Small groups of these trees 
are not infrequently found locally, for example, on the Lulygaon ridge 
and on several of the spurs running down from the main Kolbong ridge. 

Cepha!ostaehyan~ crpitatrrn~ Munro. A large common straggling 
bamboo, exceedingly common on the Lulygaon ridge, where i t  forms 
very extensive Focieties. There are less extensive Societies in Merong 
nnd in Mo Blocks. 

Croton Tifiglil~m Limi. This species grows under the best condi- 
tions to quite a large sized tree and one or two Societies may be found 
in Saihur and Bokhim Blocks on t.he Lnlygaon 'spur. I n  the open i t  
usually only attains a height of about twenty feet and Societies occur 
locally on waste ground especially in the Cinchona plantations a t  Mnnsong. 

Dlehroa febdfaga Lour. This has already been ilescribed. In 
the MACHILUS-MICFIELIA ASSOC*IATION, Societies are very common from 
Algarah to Pashiting and on the Lulygaon ridge. 

Edgeworthlo Cirrdnari Meissn. A shrub often found near the 
edge of the forest and on open ground. It occasionally forms small 
open Societies. The largest I have seen is in the aban(lonet1 J)(yilolis 
cl~!arings above Siireil. 

~ u r y a  japonlea Thunb. Societies of this species which have already 
heen mentioned as occurring in the Middle Hill Zone are equally cornmorl 
in the M~c!rrrr,us-M~a~~r,ri\ ASRO(:IATION. 

Cirarllnia palnlat,a Gaud. This is the largest of the nettles. Both 
this and smaller nettles, species of Urtirn and Laport~~x, commollly form 
Societies in the M~c~rr,us-Mrc~~iP:r,IA I ~ Y L I U ~ I ,  especially in hollows. 

Cleiehenia glauca Hk. A very common straggling fern growing 
in patches and forming smalf Societies. 

ladigoferr hehepetaln Renth. A common shrub forming Societics 
about Dumaong. 

Lauroeora~u acunli~lafn Roem. A small tree which very 
commonly form3 open societies in the ~ ~ A C ; H ~ T , I ~ S - ~ ~ ~ ~ ! H I C ~ , I A  ASSOCIAT~ON. 

hac.osccpt 11111 eanllnt Smith. Within t.he forcst, Flocietien of thig 
~pecies 11~ually in~licate lociilities wherc grnzicw 1i:~ve had tl~eir rnsting 
places. 8ocietie.q are frequently fonnd in the M ; \ c r r r ~ . r r ~ - l \ i l r c : ~ l e ~ . ~  ARYO 
c 4 r ~ , r r c ~ ~ ,  I 1 1 t  are never of any great e ~ t e u t ,  



Lcj cc:stcriii forrnosa Wall. and Laj cc!slal.ir st iprrllrto FriLvc11. 
The forlncr species is not n u r l y  so common as the latter, hut Societies 
of 1,oth arc found locally, usually on places which  ha\^ been olenrcd 
or 011 open ground in thc forest i r  the ~~rc~r~r.:l,~~-~.~c~~rr,us A S S O ~ ~ I A ~ I - I O K .  

BIuctrreage pastnlata King. A small trec which forms Societies 
in the MAC:HILUS-MICHELIA ASSOCIATION. 

Mi~sir Cllisia Don. See page 48. 
I'ilen s~nilacilolin Wedd. This is perhaps the colnmo~lcst of 

tlic nnmerons Pileas found in these forcsts, many of which are gregari- 
ous and form Societies in thc MACI~ILU~-MICHELIA Assocrs~ro~. 

I'iptirntll~rs ncpslensis D. Don. A small shrub found with 
l i c r6a i s  insignis a t  elevations of 9,000 to 10,000 fcct in opcn places. 
It frcquently grows gregariously cspccially after forest fires. 

Fitlos~tonrsi rnp;rle~lsis Rehd. and Wils. A shrub very cornmoll 
in the undergrowth about Dumsong. 

Polygouarn r~ollc  Don. A large trailing shruh which frcquently 
fornls Societies Illore cbrl)cc ially on frcshly denuded land, on the steep 
bsnlis of the ' jhoras ' ant1 on road embanlimcnts. It is common in 
Itissu~n and I<hampong, artd vcry colnmoli ill Chumsag, on thc Luly- 
gaol1 riilgc. 

Polt~~l~rs (:arl~l)lri Dotlc. A small or medilull sized tree growing 
grc~:triously and found chicfly in thc forests near Algarah. 



When this survey of the Kalimpong Porcsts was made, attention 
was tlirectcd principally to the forest climax vegetation. Time was 
rlot available for n detailed investigatio~l of tho Seral Communities, 
which ~mulcl require scveral years of closc study before anythilig like 
complete information could be obtained. A detailed classificatioli is 
therefore not attempted, but the most important are described under 
the following heads :- 

1. SERAI, COMMUNITIES IN RIVER BEDS. 

Whe~l  the rivcrs, which becornc roaring torrents during the rai1i.y 
s c ~ i ~ ~ o n ,  emerge from the hills to  the level grourid of the plateaux, they 
arc no longer confined by the limits of a narrow valley. Conseq~lcnt~ly 
thcy often take a different course each year and considerable havoc 
is done to the surrounding country. Some of these rivers have, soon 
after leaving the hills, a bcrl a mile broad and this, during the cold season, 
is a waste of stones. Here ancl there in these rivers beds deposits of 
silt are formed and vegetation begins to appear. Such areas are first 
occupied by grasses, Suecharurn arundinnceum Retz. being the com- 
monest, and then with Associes (Seral or tlevelopmelltal Associations) 
oE Dnlbergin Sisoo Roxb. and Acncic~ catechtcoides Renth. or of Albizzia 
odorntissimn Benth. and Albizzia procera Benth. In  both Associes, which 
may perhaps be described as the DAT,HERC;~~\-ACACIA HYLIS and t h o  
l \ ~ , ~ { ~ % ~ ~ ~  HYLIS, a shruby and herbaccons undergrowth appears, whcli 
tllc trees have reached a considerable height. Through this under- 
growth a number of trees gradually push their way and later operi 
tlccitluous forest may be formed. 

Yo far the succevsion agrees with that tlescrihecl for thc, river I)c:tls ot 

tllr suh-Himalayan tract by Prof. Troup.* Speaking gen~rally, hc says, 
t,hat thc next stage may bc Sir1 forest which again may givo place to 
rvcrbrl.ern or semi-evergreen forests, iE the former is protecterl frorrl 
tire. On thc area ciescribetl, 3al forcst is ucvcr an intermediate stsage, 
1,nt therc is n tendency, in fire-protected areas for dcciduous~ forcst to 
give place to evergreen or scmi-evergreen species. 

'rhe two bssocies mentic~ncd occupy only a vcry sm:~ll arca within thc: 
I ( n l i m p ~ ~ ~ g  Division in the 1)ctls of the principa,l rivers, the Tistn, t,hc 
lli& and the C h ~ l .  The whdc of Ma1 Block, an arcs of over 6,000 acres. 
i.q howcvrr old rivcr h r ~ l  and it is probable that the typc of forcst fol~rltl 
in this block reprwents a. l;~.tcr stnge in the normal succession from tha 
ALRIZXIA ant1 U.\T,RERCIA-A(~ACIA Hy1.1~. - -- 

" l l o u ~ ~  I.c. lag@ 307 to 309. 



Gamble described the forest in Ma1 Block as " creeper jungle "and 
for want of a better term, I have called i t  a C l o ~ v o ~ v u ~ u s  MICTIUM. 

This CONVOLVULUS MICTIUM is not entirely confined to  Ma1 Block 
although i t  is there that  by far the largest area is found. It appears to 
have arisen on river bed on which the first trees were  roba ably Dalbergitc 
Sisoo and Acacia catechuoides. There are still a number of trees of the 
iormer species near the edge of the area towards the Chel river. Instead 
oi the DALBERGIA-ACACIA HY~,IS directly passing to deciduous forest the 
process has been greatly delayed by the invasion of an enormous number 
of climbers the majority of which are herbaceous. The undergrowth 
consists principally of sprawling shrubs, Croton cccudutus Geisel. being 
apparently the commonest. There are also, however, several scauclent 
Acacias, various species of Capparis,  especially C. trbultiJEor CL Hk. f . 
and T. ant! C. olncijklia Hk. t. and T., Dewis spp., Dnlber.yiu stipzilucm 
Roxb., Hon~skioldea stcnguinea Retz., Zizyphus trpetala Hk. f., Illur~r.onia 
IVctllic/iii Wight. aud several species of Glocibidio~z. These are bout~d 
together with herbaceous or semi-herbaceous creepers. Convolvulacelc- 
Argyreias and Poranas, with Yuerarias, especially P. sikkirne~tsis I'rain., 
Asclepiads, Sr~bdat and Mucunas. The result is an absolutely impene- 
trable thicket through which even an elephant can only with difficulty 
iorce a way. A number of trees with light seeds grow simultaneously 
with the shrubs and later over-top them. Thcse arc Prcrrbnn tnucronctla 
ltoxb., l'rerruc orientalis Wall., B ~ i d e l i n  spy., Cnllicarpn nrboreu Roxb. 
ant1 Arzthocephalus indiciis A. Rich. Most of these are shortlivcd a ~ i d  
gradually a few more permanent trees ~naiiage to pnsh their way 
through the entanglement. A typical C o ~ v o ~ , v u ~ u s  MICTIU~I has lnrgc 
trees scattered a t  wide clistonces with the entanglclnellt of creepers 
1)cncath. The principal of t h e  nlore perillaneilt trees which first force 
thcir way through are An~oor-a lvtrllichil King., D~sabaryu so~tnotioidcs 
Ham., Mirltclin c lu~n~upc t~  Linn. ant1 Acroctrrpus ,fra.rit,folius W. and A. 
on loamy clay, and Sterculicr odlostr Roxb., Tctru~r~c~les n~rcl?florn R. Br. 
and groups of D t u l b a ~ ~ c ~  sor~~zotcoitlcs Haul. on stony ground. 

The C o ~ \ ~ o r , v u ~ u s  MI("L'IUM s(lems, Ilo\\ ever, to have sometimes arivcn 
on land eithcr burnt or Icllcd lor cultivntion, in placcs w h e r ~  bamboos 
arc not too frequent. Following herbaceous spccies the shrubs already 
nlentionecl illvadc such la~ld  and Idle scqucncc lrom this point onwards 
is thc same. Thc y)parcnt stability of the Co~vol.vrrl.tls MI('TIUM is 
1~0bC~l)ly tlrrc lnorc to the i~ggrcusivcncss of the climbers than to favour- 
able edi~phic. or (-limatic conditions. Although i t  persists on an area 
for a very consitlcrnble time, there is evidence to show that i t  eventually 
gives place to evergreen forcst, a t  least where the rainfall is heavy. 
Gamble's map of the forests in 1876 ~hows  that a t  that  time " savannah " 
or " crccpcr juliglc " extctnded approximately from the Chel to the Murti 
rivcr. Even a l lowi~ i~  that thc map may not be very accurate 



it is scarcely possible that  so large an area woulcl have been shown if 
the extent of the " creeper jungle " were the same as i t  is a t  present. 
The greater part of this area was probably either " creeper jungle " 
or " savannah " and evergreen forest has gradually been encroaching 
t~pon it particularly from the east. The CONVOLVWLU~ MICTIU~I now 
scarcely extends beyond the Neora River and an examination of the 
areas betwcen the CONVOLVULUS MICTIU~I and the evergreen climax forest 
ehows that  evergreen trees gradually push their way through the creeper 
entanglement in increasing numbers and eveiltually become dense 
enough to  form an upper storey with a closed canopy under which the 
majority of the original shrubs and climbers fail to  survive. This 
process may be partially aided by fire protection. There is little doubt 
that  on such areas evergreen forest is the climax community. 

2. SkiRAL COMMUNITIES OF BURNT AREAS. 

A regular system of fire protection was organised soon after 
the forests were reserved and this has undoubtetlly had a considerable 
eflcct upon Ihe vegetation. Fire protection in the Duars of the Jalpai- 
guri District is responsible for the change in the vegetation from savannah 
to tvergrecn forest over large areas and this has attracted the attention 
of Forest Ofhers, as i t  has becn accompanied by the clisappearance of 
young Sal forest. The process has becn described by Troup and 
others* and need not bc recorded here. Prior to 1880 the greater part 
of the forests in Chcl Range in the Kalimpong Division must havc been 
burnt almost annually. A considerable part of the area has in the past 
heen " jht~med." Fires from the " jhumed " areas must havc spread 
over many times the area of the " jhums " thrmselves. Dcndrocalamus 
Hurr~iltonii Nees. is the undergrowth over large areas in these forests. 
A s  the culms of the baml,oo die they become exceedingly dry in the 
hot weather in March or April so that if a fire is started it spreads with 
great rapidity. With fire protection fires are now usually only ground 
tires ; but formerly, when fires used to spread over large areas almost 
annually, many of the trees, especially the smaller ones, must have becn 
killed. These fires left the ground bar? and where this happens, Careya 
herbacea Roxh., Olax nancc Wall., Prm~na herbac~a Roxb., and Grezuiu 
anpida Roxb. are anlong the first speciee to invade such areas. All these 
grow gregariously forming considerable Socies and have perennial root 
stocks ~ v h  ( h enahlgs i h ,  nl to s ~ ~ r b i v e  Irequent firrs. M'herr. Dendrocnl(~- 
mu.u Hamaltonii forms the undergrowth its underground rhizomes enable 
it to siirvive a fire and new culms appear the following season. They 
shoot up very quickly and soon the area becomes covered with bamboos 
- 

Troulb I.c. pegen 307 to  300. 
Oleive and Shobbearo. Inclien Forester, Vol. XI. No.  4, 1504. 
ULseon. Indian Forester, Vol. LIII. No. 2, 1927. 
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practica.lly to the exclusioil of other species. A few scattered trees may 
have survived or there may be none a t  all. Dendroadatrtus l i c zmi l lo~~i i  
may therelore be found eithcr as undergrowth with a fairly close canopy 
of trees above or i t  may occupy the ground to the exc.lusion of trecs. 
When thcre are no trees the area has invariably been subjected to sevcre 
fires and has often been " jhumed " as well. Such bamboo arcas may 
bc described as D ~ ~ u n o c - . ~ r . . k n ~ ~ ~ ? ,  and this stage seems fairly stable. I n  
opcn spaces, however, between the bamboo clumps, trees graclually 
push their way through and this process is helped by man through fire 
protection and the cutting of bamboos. On the other hand the succes- 
sion to forest is hindered by the aggressiveness of herbaceous and scmi- 
herbaceous creepers which often climb to the tops of the highest bamboos 
and in many places bctween the bamboo clumps form an impenetrable 
tangled mass similar to that  of the C o ~ v o ~ v u ~ u s  MICT~UM. 

The evergreen forests of the Lower Hill Zone are naturally much 
lcss liable to fire than the dry deciduous forests. Fires seldom occur in 
the former, are never cxtellsivc and have little or no effect on the vcgcta- 
tion. The same rcmark applics to the forests of the Middle Hlll Zone. 

At the higher levels of the Upper Hill Zone I~owever, where Arundi- 
narias form a dcnse undergrowth in Rhododendron Forest, the dcad 
culms of the bamboos become very inflamable in the dry season. Wl~cil 
forest is felled for cultivation the debris is invariably cleared by 
burning ; such fires are very liable to spread and are scarcely cver 
controlled. Before thc forests were rcscrved and fire protection was 
introduceil, considerable areas both on the Rechi La in Icalimpong and 
on the To~lglu ridge in Darjccli~lg were burnt by fires spreading from 
S~kkim and Nepal. The lthododcndrons which are not firc resistant 
were killcd. The 1)amboos howevcr by virtue of their underground 
rhizon1i.s were again ahle to survivc. In this way considerable areas 
have hecomc coverril- with a dense growth of bamboos, Arun(1innrzn 
r.trccr,bosn Munro, and A .  i l ia l z~q  Gamblc. Thcsc grow so closely together 
that trees or other species, even i t  thcir seed gerrniuates, 11;bvc little or 
no chance ot ~)ashing their way through. The aggressiveness of the 
bamboo is responsible for thc stability of the ARUNDINARIES. 

3. SERAT, COMMUNITIES OF WASTE LANDS. 

When forest has been felled and the land cultivated and then 
abandoned a number of very typical communities are to be found. First 
of all herbaceous species, mostly Co~nposita, grow as weeds in the crops. 
Then semi-herbaceous shrubs appear during the first rains and are 
accompanied or followed closely by larger woody species, and often 
by herbaceous creepers. 



( t r )  Thc Lorc~er Hill Zone. 

In the Lower Hill Zone species of Blumec~ are among the first 
comers on such areas. Occasionally, however, Lwntana actcleata Linn. 
is the only species to establish itself and large Consocies arc to found 
on lirnd which has been cleared and hoed for tea cultivation, in the east 
of the area towards Khumani. Having obtained a foot hold on fresh 
soil, the Lc~~btanu quickly spreads and has become a troublesome weed 
in forest plantations in this locality. It is quickly killed by shadc, 
however, and only reaches the borders of the forest. 

Large Coneocies of Cnlarnintha urnbrosa Benth. may also be yeen 
anrl this species grows so rapidly and densely that  others cannot compete. 
Plu~tbbngo zeylanica Linn. and Blumea balsarnife~a DC. also invade fresh 
land and often form extensive Socies. Among the first shrubs to appear 
are those mentioqed as  occurriug in the C o ~ v o ~ v u ~ u s  MICTIUM. 
Large Consocies of Croton ccluhttcs Cieisel. are characteristic. 

When cultivation is abandoned the land is usually heavily graxcd 
trnd thc growth of short grasses is encouraged by cleaning and burning. 
The Succession, which may be through C ~ N V ~ L V I T L ~ ~ S  MICTIUM or direct 
to Forest, is therefore often checked and a number of species which arc 
sc~ldom found in the forest, except on abandoned village sites, becomo 
conitnon. Callicarpu vestitr~ Wall. is the most characteristic tree of 
waste land, but Callicnrpa ur6ol.e~~ Roxb., Bombax malabaricurn DC., 
T r e w u ~  raudijorcc Linn. and T r e n ~ n  orientalis Wall. are also found, tho 
latter sometimes occnrring in small Socies. The largest shrub is Zizyphus 
jujubn Linn. which grows either in solitary slumps or in dense thickets 
forming Consocies. Gallicmpa macrophylla Vahl. and Buddleia asiaticcc 
Lour. are common. 

In addition to thosc nletitioned the following species form typical 
Sooies on wnvte laud in the Lower Hills. Scc~ciu cmsin Willd., Amcia 
corrcinna DC. anti Acucia G'clgeona Craib, all forlnitlg tangled thickets 
very difficult to penetnrte on account of their thorns. Cassia Sop?bera 
],inn. ant1 C'crnsin Tortc LIIIII. both form small or sometimes fairly largc 
So(:ies or1 waste ltbnd, ~ )a r t i cu la r l~  along road sides. Clerodendron 
irflortr~nnlti,,t, (&t.rtn. i v  R s~nnll shrtth almost alw:rys gregarious s1l(l is 
common in wastrb plact-n at111 on oltl village vitcn in the Terai, ant1 in 
the Lower Hills. Orolrtllrrrin strirrta 1)C. grows gregariously in cxtensivc: 
Swien an11 is very cornniorl in the Lower Hill3. Dt~.urnodit~m fioribundrcrn 
DC!. in  a very common shrub especially on abandonccl cultivation. 
U r v ~ o i r ~  dinptrrnrs Roxb. i n  found in dry places in the Lower Hills arid 
cr few small Hocies of this shrub are found In waste places near the foot 
of the hills. f:r.,~rcluc yprrt~bnki I)C. is fount1 it] Hocies especially ncar 
dreams. I t  is also very common along roadsidaq. ~klimn,o.sn pudim 
Linn. is not utlcbomrnon in small Bociea in waste places, especially 011 

roudsides. Oabeckia nzaans Wall. is another common species often 
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growing in Socics on cleared land in the Lower Hills. P u e r a ~ i a  
sikkim,ensis Prain. is one of the commonest creepers, sprawling over 
shrubs on open lancl. Sidn covclifolia Linn. and Sida vcrov~icmfolicc Linn. 
both occasionally form small Socies. solo nun^ indicum Linn. and 
Solnruwm I'or.vurn Swarte. arc common, both forming open Sociee 011 

abandoned cultivation especially on the actual sites of old villages. 
U r e t ~ a  lobtcta Linn. is a snlall shrub usually founcl i11 sinnll Socies 011 

rat,her poor stony soil. It is frequently lound 011 abandoned cultiva- 
ti011 and on roadsides. 

( b )  The ilrliddle Hill Zovte. 

Thc greater part oi thc Waste Land Vegetation c ~ f  the Middle Hills 
might; be described as t ~ i i  A ~ ~ T E M I S ~ A  HYLIS. 

A~.toncsicc oulquvis Lirin. covers large areas where the laiirl has bccn 
clcarcd. This is probably the co~nnlonest 1)laiit i11 thc whole of the 
District. I11 the open i t  is usually 2 to 3 feet high but inay grow much 
taller ant1 its sterns somethcs attain a girth of 6 to 8 inches. I11 placcu 
drte~~t is ic l  gro\rTs YO closcly that  ot,her species ca.nnot sl~rvivc. heneath, 
but i t  is us11a11y scattered at irregular intervals with short grasses, chiefly 
Bragrostis ti.nd Pn,ticw,,~t spp. forming the grountl ca.rpet. Frequently 
woody shrubs are found either inised Ireely with the A~terttisin or more 
co~nrnonly in clunlps with Arte,n,isiu a t  thc edges and in the intcrveni~~g 
vpaccs. Thesc shrubs usua.lly represent a somewhat later stagc in tho 
Succession. 

Large Consocics of illcesn macropl~ylla Wall., a shrub 3 to 4 fcet 
high, are common about 4,000 feet, especially near Kalimpong itsclf 
and cover a considerable part of the slopes of Deolo. Mmva Chisic6 
L)on., which is mnch less local in occurrence than t'he former grows 
grcga.riously ousting thc A ~ t a l ~ i s i c r ,  especially near the forest bounderics. 
;\re:rs do~ninated by illcesa Ghisia are vcry nunlcrous and although not 
a1,s a rule extensive must amount in total to a very consider;~ble area. 

Hocies of Crobon caudnltts Ueisil. a.m not unc.ommo11, though not 
n c ~ ~ r l y  so extensive nu in thc Lower Hills. Sma,llcr Socies a.rc formed 
1)y llrtbus cbil~ticrrs Smith.. 1)y In~r la  Crrppn DC.,  by Osbeckiu crincztrr 
13e11th. ;1,11tl by Clerodrnd~ovz bvnctc~at,tntz Wall. a,t elevations up to 4,000 
rc:ct. I)iclrrari ,fchri&a Lour. vcry coniil~only forills Sociev a.t thc higher 
Icvcls. Ovcr cmti~.ii~ f1.rciI.s Pbes.iddlrv~t. oqt/ , i l i , )~i~ln.  Linn. is the commonest 
species 11st1n.lly gro~r i~ig  wit.11 A 4 ~ t . r ~ ~ ~ i ~ i u .  Thr begii~niiig of the Succeu- 
&ion t'o forrst is nlarkett by the 1)rcsencc of a numbcr of trees, Sckirrrc~ 
IVnlliclr.ii C!lioi~~y. a.nd h'ttrya .jfl,poniccr. Thun. being the commonest, thc: 
latter forming open Socics. Ehrctia Wallichii Hk. f. and T, and Evodich 
fra.xinijol,in Hk. f .  also arc irequent,ly found, cspecially the latter, which 
grows gregarionsly . Li t s rn  ob l~n~qa  Wnll., Sazrra~cia nepnlerbsis DC., 
lfclicitr. rf.rnkicn Hli. I . ,  F,icfrs llispidcc Jlinn. and Ficus Rolrbtcrghii Wall. 
arc also common, scuttered over the area. 
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(c)  The Upper Hil l  Zone. 

In the Temperate Zone, excluding open spaces in the forest of which 
the principal Societies have already been mentioned, there is very little 
waste land within the Kalimpong Division, and i t  is practically all at 
levels helow 8,000 feet. Arternisin persists up to this level as the com- 
morlest species on waste land and most of the Socies, already mentioned 
as occurring in the Middle Hill Zone, are to be found in the Upper Hill 
Zone also. In  forest plantations a t  about 6,000 feet, where the land 
is cleared and burnt and the soil is turned over, Ageratutr~ wnyzoides 
Linn. usually appears first and completely covers the ground. The 
most typical shrub of waste land a t  elevations between 6,000 and 10,000 
feet is Viburnum erubescens Wall. which is common everywhere and 
usually occurs in open Socies. Scliirtbu Wullicl~ii scarcely goes above 
6,000 feet, but Eurya juponica and Ecodia fraxinifolin maintain their 
frequency up to about 7,000 feet. From this level upwards the com- 
monest tree in waste lancl is Rhus srrnialcctn Mcrr. which ranges from 
6,000 to 10,000 feet. Priotropis cytisoides W. antl A. is a much branched 
shrub, very common about Damsong. Socies oI Leycp-steria stipulala 
FriBch. are common from 7,000 to 8,000 fcct. Rroussoneliu pupyrifera 
Vent., which is spreatling rapidly, is Iourid in Socics on areas cleared 
in connection with Cinchona cultivation, a t  elevations of about 6,000 
feet. Ilypericum putulurn Thunb. forms Socies in open land round 
Labah. 

4. SERAL COMMTJNITIES IN FORKS'I1 COUP14S. 

When virgin forest is felled and l e f~  I,O grow up again, the secondary 
growth may consist of a thicket of (c~pyice shoots of thc original ~pecies 
or may be totally different in floristic composition from the original 
forest. Very often such arcas are invaded by Mncccrunp denliculwla 
;Cluell. Arg. in the plains or by Mt~cctrccngu indicrz Wight. at the foot 
of the hills. Both form extensive Con~ocies and reach a height of 20 to 
30 feet in two or three seasons and, as their crowns form a closed 
canopy, the ground below is usually bare. 

In other places there are numerous coppice shoots of the original 
epeciea together with Alnngium hegonmjobium Bail. and Kydia jujubi- 
fo lk  Griff. and extensive Socies of Adennnthera pawnina Linn. or occa- 
sionally of Acrocarpw ,frazinifolius W. and A. if seed beerere are 
preaent. 

In the Middle Hills Prun~ls cernsicn'de.9 .Don. is one of the commoneet 
species in secondary growth forest with Clonuocies of Evodia fraxinifoliu 
Hk. f . ,  Alnus nepalensia I). Don. antl ,Srrur/z~cicl nepulensis DC. Bocics 
of Ckrodendron Colebrookiunum Walp. are common in clearings below 
6,000 feet. 



In the Upper ETilla Consoc,ics of MaBotus nep(r.len.qie Murll. Arg. are 
very characteristic of secontlary growth forest,, wit'h Batuln rrln,m'de.q 
Ham. either scattered or in smaller Consocies. Abnzrs n~pnlr>ns.is D. Don. 
is also found in secondary growth forest, sometimes wit'h Mullotus some- 
times in pure patches. 

An area of secondary growth forest on Lulygaon ridge, which had 
been in existence for a very long time, mas enumerated and the he- 
quency of the species occurrillg in the area was found to be as follows :- 

1. Species over 1 per cent.-- 

Mallotus n.epalensis Muell. Arg. 22.3, Betula alnoides 13.7, Aralias 
8'9, Castanopsis tribuloides A. DC. 7.4, ,Saurau.ia nepalensis 
6.2, Quercus fenestrala Roxb. 5.3, Michelia Calhcartii Hk. f .  
and T. 5.3, Machilus spp. 2.8, Machilus edulis King. 2.4, 
Schima Wallichii Choisy. 2.1, E k e l i a  Wallichii Hk. f. and 
T. 1.7, Ficus Roxburghii Wall. 1.6, Andromeda ovalifobirc 
Wall. 1.4, Bucklandin poptrlnecr R. Br. 1.3, E l c e m r p u s  
lancecefolius Roxh. 1.2, Ficus nemortcbis Wall. 1.2, and Magnc:- 
lia Campbellii Hk .  f .  and T. 1'0. 

2. Species under 1 per cent. hut over -1 per cent. in order of 
frequency - 

Prun!~i.r acu~ninatu Wall., Turpinia  nepalensis Wall., Reevesin 
pubeswns Mast., Glochidio?~ acumi.nntum Muell. Arp., Cedrch 
febrif~go. DC., Engelhurddia spimtn Bl., 1 ~ ; t s a a  clutrtacea 
Wall., Meliosma spp., Alnus n.epupalenszsis D. Don., Bch.inoc~crpvs 
rlasymrpua Benth., Michdia ezcelsn I31 ., Nyssa. jazmn.iu,, 
Wangcrin., Sy mplocos spp.. Cin,narn,o)n~~?z obt~rsifolium Nees. 
nnd R w y a  japonicci Thuub. 

Two Sera1 Communities rcquirc to hr mentioned as occurring 
on lanilslips. I n  the TJower Hills Consocirs of Durtbrrngn sonn~rrrtioide.9 
Ham. arc invarinljly to 1)c foanci in such  place^, an occasional A n t h c e -  
phnlus irulicus A. Rich. may 1)e preaent and sometimes ~ o o d f m b i a  
fruiticosu Kurz. forms the undergrowth when the Consocie~ is open. 

In the Middle and Upper Hills to about 6,000 feet fresh land is fre- 
quently invaclcd by Socics of I'ol?ygonum especially Polygonum molle Don. 
The typical tme of landslips is Alnvs  nepnlensis D. Don., Consocies 
1)ring of con~i~lesnl~lc cxtcnt whcn n largn nrca llns been exposed. 



7 2 REC!ORT)R O F  T I I E  BOTANICAL SURVEY OF I N D I A .  

BIBLIOGRAPHY. 

CATHCART AND IIOOKER , 

CLARKE, C .  R. 

COWAN, A. M. ANT) PT. M. 
COWAN, .T. M. 

Silrlzim Palms. Jour. Linn. Soc. Vol. XT, 
p. 4, 1868. 

The Darjeeliug Coal between the Lis~i and 
Ramthi rivers, 1889-90. 

Mem. Geol. Surv. Ind. Vol. XXIII,  y. 237 
A note on the Terai porests between the 

Gandak and the Tista. Jour. As. Soc. 
Beng. Vol. XII,  1916, p. 267. The 
Botany of the Abor Expedition, Rec. 
Bot. Surv. Ind. Vol. X, Nos. 1 and 2, 
1924 and 1925. 

Himalayan Plants, 1855. 
Botanical notes from Darjeeling to Tonglu, 

Jour. Linn. Soc. Vol. XV, 1875, p. 116. 
Botanical notes from Darjeeling to 
Tonglu and Sandukphoo. Jour. Linn. 
Soc. Vol. XXI, 1885, p. 364. Two 
ferns from Sikkim Jour. Linn. Soc. 
XIX, 1882, p. 230. 

Key to the Sikltim Orchids, 1927. 
Research Methods in Ecology, 1906. 

Plant Succession. An Analysis of the 
Development of Vegetation, 1916. 

The Trees of Northern Bengal, 1927. 
The Third Working Plan for the ICalimpnng 

Forest Division, 1924. 
Notes on the Himalayan Primulss, 1913. 
Ecology of Tehri Gharwal. Jonr. Intl. Rot. 

SOC. Vol. IV, 1925, p. 223. 
Phytographical Nomenclature. Report8 

and Proceedings 3rd. Internat. Cong. 
Bot. Zurich, 1910. 

Darjeeling Forests. Ind. For. Vol. I, 187h 
Tlist of Trees, 8hrnbs ant1 lnrge Climl)crq 

of the Darjeeling District,, 1895. 
Ramb~isre of British Jntlia. Ann. Roy. 

Rot. Gnrd. Calc. Vol. VII.  
Hcpnrt nf n BotnnicnI Tour in Sikltim. 

.Tour. 13om. Nat. Hist. SOP. Vnl. IX,  1). 
107 nntl in Rec. Hot. ,Yiirv. Inrl. Vnl. I, 
1894, p. 1. 



TTIIl: FORESTS OF K A L I M P O N B .  7 3 

GLEASON . The Structure and Development of the 
Plant Associntion. Bull. Torrey. Bot. 
Club. X L W ,  p. 463, 1917. 

GRIFPITH, W. . Posthumus papers. Vols. I1 and 111. Bootan 
Flora, 1848. Journal of a Mission which 
visited Bootan in 1837-38 under Capt. 
R. Boileau Pemberton. Jcrur. As. Soc. 
Beng. Vol. VIII,  p. 208, 251. 

HODGSON, R. H. . . Route from Khatmaiidu the capital of 
Nepal t o  Darjeeling in Sikkim. Jour. 
As. Soc. Beng. Vol. XVII,  p. 634, 1848. 

HOLE, R. S. . . Plant Oecology and its Bearing on Pro- 
blems of Economic Importance in India. 
Pres. Address Bot. Soc. Ind. Sc. Cong. 
1918. 

011 Some Indian Forest Grasses and their 
Oecology. Ind. For. Mem. Vol. I ,  1911. 
Oecologg of Sal. Ind. For. Mem. 
Vol. IV, 1916. 

HOOICER, J. D. , Notes chiefly Botanical made during an 
cxcursion from Darjeeling to  Tonglu, a 
lofty mountain on the confines of Nepnl 
and Sikkim. Jour. As. SOC. Beng. Vol. 
XVIIT, 1849, p. 419. Rhododendrons 
of the Sikltim Himalaya, 1849. Climate 
nncl Vegetation of the Temperate and 
Cold Region8 of E. Nepal and the Sikkim 
Mountains. Jour. Agri. Hort. Soc. Intl. 
To]. VIII,  1852, p. 35, 73. Himalayall 
Journals. 

I I O O I ~ R  A N D  TITOMSON . Flora Indica. Introduct,ory, Essay. 
I<ERNRR, A .  . . Nova plantaruin species Himalayac monti- 

bus, 2870. Proceed. Linn. Soc. 1876- 
1880, p. 3. 

JZTNO, (1. , Indo-Malayan species of Qnercus. -41111. 
Roy. Bat,. Gard. Calc. Vol. 11, 1889. 
The Mngnoliacen of British India, 1801. 

l i r ~ n  ANT) T'ANI-I,TN(I . ()rchids of 8ikkim. Ann. Roy. Rot,. Crard. 
Cnlc. Vol. VIIT, 1898. 

LACAITA . Tist, of Sikkim Plants. ,Jonr. Linn. Roc. 
XTJTI, p. 466. 

MADDAN, MAJOR . . On t , l ~ ~  occurrence of Falma and Bamboos 
with Pine8 and other  form^ consideretl 
Northern, a t  considernhle elevations in 
the Himnlnya. Joilr. Agri. Hort. 8oc 
Ind. Vol. VIII, 18G3, p. 149. 



TTIR ROTA N7/'.4 L STJ11Bli:P OF I N D I A .  

Thc Ccology of t,hc Darjccling District. 
Mcm. C*col. Surv. Inti. Vol. XI, 1876. 

The fllntlamental u ~ ~ i t s  ol' vegetation 
New Phy. Vol. IX, 1910. 

Mixed formations in time a new concept 
in Oecology Jour. Ind. Rot. Vol. 111, 
1924, p. 1. 

Plant Geography, 1903. 
Some additions to the Flora of the East 

Himalaya. Rec. Bot. Surv. Ind. Vol. 
IV, p. 261. The Alpine and Sub Alpine 
vegetation of S. E. Sikkim Rec. Rot. 
Surv. Ind. Vol. IV, p. 323. A note on 
the Himalayan species of Daphne. Rec. 
Rot. Surv. Ind. Vol. VI, p. 45. 

A note on the E. Himalayan species of 
illangit~n,. Rec. Bot. Surv. Ind. Vol. 
VI, p. 93. The vegetation of the Zemu 
and Llonakh Valleys of Sikkim. Rec. 
Rot. Surv. Ind. Vol. IV, p. 141. 

The Ecology of part of the Riverain Tract 
of Burma. Jour. Ecol. Vol. XI ,  1923, 
1'. 128. The Vegetatioil of Burma, 1926. 

The Classific.:ltion of Vegetation and the 
Clollceptio~l of Development. Jour. 
Ecol. Vol. VIII, 1920, p. 118. Practical 
Plant Ecology, 1923. 

Aims and Mekhocls in lhe St::dy of Vege- 
tation, 1926. 

Sketch of the climate and vcgetat,ion of 
thc EIimalayas. Jour. Agri. Hort. Soc. 
Ind. Vol. VIII, 1862, p. 44. 

Among the Himalayas. 1899. 
Occology of Plants, 1909. 
Sikkim an11 Bhutan, 1909. 
The cnncrpt oE Hshitnt, ;Tour. Ec.01. Vol. 
X, 1CI22, p. 1 .  







LIST OF RECORDS OF THE BOTANICAL SURVEY OP 
INDIA 

NO. 1. Report on a. Botanical Tour in Kashmir, by .J. F. D V T H ~ E  (1893). 
No. 2. Report on a Botanical Tour in Bikkim, by G. A. Gaararr~ (1894). 
NO. 3. Report on a Botanical Tour in Kahhmir, by J .  F. DUTHIE (1894). 
No. B Notos on a Journey from Haveri to Kumta, by G. ~IARSEALL ROODROW (189-4). 

No- of a Tour in Travancore, etc., by RI. A. LAWSON (1894).. 
NO. ' 5. Report on a Botanical Tour in tho Lakhimpur Dist~ict,  Assam, by G. A. GAUMIE 

(1895). 
NO. 6. Notes on a Journey from Poona to Nagotna, by G. ~IARSKALL WOODROW (1895). 
NO. 7. A Note on Indian Wheat-Rusts, by D. D. CUBNINC~EIAM and D. PRAIN (1896). 
Ne. 8. A Note on the Botany of the Baluch-Afghan Boundary Commission, 1R9G, by 

F. P. MAYNARD and D. P R A ~ N  (1896). 
NO. 9. The Botany of the Chitral Relief Expedition, 1895, by J. F. D U T H ~ E  (1808). 
NO. 10. A Botanical Tour in Chamba and Kangra, by G. A. GAMMIE (1898). 
No. 11. A Note on the Botany of the Kachin Hills, North-East of Myitkyima, by B. 

POTT~NC~ER and D. PRAIN (1898). 
NO. 12. Contributions to the Byological Flora of Southern India, by V. F. B ~ o m e n v s  

(1899). 
No. 13. A Botanical Tour in the South Lushai Hills, by A. T. GAGE (1901). 
No. 14. Index. 

No. 
No. 

No. 

No. 
Nn. 

No. 

GI,. 
Nn. 

1. Plants of Chutia Nagpor including Jaepur and Birguja, by J. J. WOOD (1902). 
2. A Note on Plants Used During Famines and Seasons of Scarcity in the Bombay 

Pmidency, by G.  A. GAMMIE (1902). 
3. Syetematic Enumeration of the species of Calamus and Dc?monotopa, with . Diagnoses of the new ones, by 0. BECCARI (1802). 
4. Flora of the Sundribuns, by D. P R A ~ N  (1903). 
6. A Consus of the Indian Polygonums, by A. 'r. GAGE (1903). 
6. Index, e b .  

Tol. 111. 
1. The Vegetation of the District of bIinbu in Upper Burma, hy A. T. GAOE (1904). 
2. The Voqetntion of the Distriot~ of Huahli-Hon-rah and the 24-Per~linnabs, by 

D. PRAIPF ( 1  905). 
3. Sapindaeoao rtnvne Indicae et Malaicne ex Herbario Cnlcuttensi, b ~ .  L. RADL. 

POFER (1wK)j). 
4. A Revisi,,n of the Indo.Bial,:.an species of Cedreln, by C. DE C A N D ~ L L E  (190E). 
5. Index. 

\-01. I \ - ,  
1. An Epitnmo of t l ~ c  British Indin11 species of I ,np t i en8 ,  by Sir J. D. HOOKEB 

(lSO4). 
2. An Epitomc of tho British Indinn npocic? of In~pntiena, by Sir J .  D. H o o ~ ~ n  

(1905). 
3. An Epitnnic cf tho Briti3Ii Iudinn sl)rcics of In~pniierts,  by Sir J .  I). HCOKBB 

( lWj6) .  
4. Noler from a tlorlrney t o  Xepnl, b -  1. H. BCRK~LL (1010). 
G. I.-Tho Vogotntinn nf tlio Zotnu and Llon~kll valley of Sikkim, by W. W. 

SMITR nrld Q. H. C;AVE. 



v o c  1V-cmtd. 
Na 6.11.-Some additions to the Flora of the Eastern Himalaya, by W. W. SMITE. 

111.-Some additions to  the Flora of Burma, by W. W. SMITE. 
1V.-Four new species of the Compositae from Southern India and a new 

Juslicia from Assam, by W. W. SMITH (1911). 
No. 6. Determinations of the Prickly Pears now wild in India, by I. H. BURKILL (1911). 
No. 7. The Alpine and sub-Alpine Vegetation of South-Eaet Sikkim, by W. W. EMITB 

(1913). 
NO. 8. India, etc. 

Vol. V. 
Nos. 1-4. Catalogue of Non-Herbaceous Phanerogams cultirated in the Royal Botanin 

Garden, Calcutta. by A. T. GAGE (1912). 

Vol. VI. 
No. 1. Piperaceae Novae E Peninsula Nalayana, by C. DE CANDOLLE (1912). 
No. 2. I.-Two Decades of new Indo-Burmese Species, by Mr. W. SMITH, 8. C. BAN. 

ERJEE and fir. S. RAMASWAMI. 
11.-New Indian Didymocarpi, by W. W. SMITE. 

n[.-A Note on the Himalayan Species of Daphne, by W. W. S m r ~ a  and 
G. H. CAVE (1913). 

No. 3.1.-Report on the &losses of the Abor Expedition, 1911-12, by H. N. DIXGN. 
11.-Report on the Mosses collected by Mr. C. E. C. FISCEER and others from 

South India and Ceylon, by H. N. Drxoar (1914). 
NO. 4. I.-Note on the East Himalayan Species of Alangium, by G. H. CAVE and 

W. W. SMITH. 
II.-Species Novae Plantarum in Herborio Horti. Reg. Calcutt. Cognitarum, 

by W. W. SMITH (1914). 
No. 6.  A Botanical Tour in the Tinnevelly Hills, by M. S. RAMA~WAUI (1914). 
No. 6. Some Planta of the Zor Hills, Koweit, Arabia, by H. G. CARTEB (1917). 
No. 7. Plants of Northern Gujarat, by W. T. SAXTON and L. J. SEDC~WICX (1018). 
No. 8. The species of Oxalia now wild in India ; A new Indian Vernonia, by C. C. CALDER. 

On Tr icMuma indicum, R. Br. and Trichodeama amplezicaule Auctt.; A 
new Indian Imptiem ; A new Indian Habenaria, by L. J. SEDQWICH (1938). 

No. 0. Useful Plants of bhe District of Lakhimpur in Amam, by H. G. and D. N. CART= 
(1921). 

Vol. VII. 
Nos. 1.9. E'lora of Aden, by E. BLATTER (1916). 

Vol. \11I. 
NO. 1. Flora Ambica, by E. B u ~ ~ s R - P a r t  1 (1910). 
No. 2. ,, ,, , -Part 11 (1021!. 
No. 3. ,, ,, -Part I11 (1921). 
No. 4. ,, I* 9 )  -Pert IV (1823:. 

Val. IS. 
NO. I. Flora of the Annin~alai Hill*, by C'. E. C. FIsCHER (1922). 
No. 2. Enphorbiace~e Novae e Penin~ula Melagann, by A. T. G r o ~  (1921'. 
No. 3. Additional Notes on  plant^ c,f N. C.ujarat,%y W. T.'SAX*~OB (1922). 
0 .  4. Freshwater Alyne from Indio, by Xellic C ~ r t e r  (192G). 
NO. 6. Mosses Collected in  Gilgit, etc.. by J. Garrett and W. Lillie, by 11. N. Diron 

(1826). 
Kol. x, 

No. 1. The Botanq nf the A h r  Esloditicm, Ily I. H. BURKILL (1924). 
XI,. 2. The Bbteny of the Atot Exreclitic~n, hg I. H. B C R E ~ U  (1924). 

1.01. XI, 
NP. 1.1.-List of Rpecies nnd Genera of Indian Phnnerogems not included in S:r 

J. D. Hooker's Flora of Rriti~h Jndje, by C. C. Calder, V. Namyanaewa. 
mi  nnd &I. S. Rame~anmi. 

11.-Lorantherere of Fouthem India end tboir host planto, by C. E. C .  Fiacher 
NO. 2. Flora of the Chakarie Sondarbane, by J. M. Cowan 

Vol. xn. 
No. 1. The Fwcrts of Kelimpmg, l ~ g  J. M. Caaen. 


	DENe 058.tif
	DENe 059_1L.tif
	DENe 059_2R.tif
	DENe 060_1L.tif
	DENe 060_2R.tif
	DENe 061_1L.tif
	DENe 061_2R.tif
	DENe 062_1L.tif
	DENe 062_2R.tif
	DENe 063_1L.tif
	DENe 063_2R.tif
	DENe 064_1L.tif
	DENe 064_2R.tif
	DENe 065_1L.tif
	DENe 065_2R.tif
	DENe 066_1L.tif
	DENe 066_2R.tif
	DENe 067_1L.tif
	DENe 067_2R.tif
	DENe 068_1L.tif
	DENe 068_2R.tif
	DENe 069_1L.tif
	DENe 069_2R.tif
	DENe 070_1L.tif
	DENe 070_2R.tif
	DENe 071_1L.tif
	DENe 071_2R.tif
	DENe 072_1L.tif
	DENe 072_2R.tif
	DENe 073_1L.tif
	DENe 073_2R.tif
	DENe 074_1L.tif
	DENe 074_2R.tif
	DENe 075_1L.tif
	DENe 075_2R.tif
	DENe 076_1L.tif
	DENe 076_2R.tif
	DENe 077_1L.tif
	DENe 077_2R.tif
	DENe 078_1L.tif
	DENe 078_2R.tif
	DENe 079_1L.tif
	DENe 079_2R.tif
	DENe 080_1L.tif
	DENe 080_2R.tif
	DENe 081_1L.tif
	DENe 081_2R.tif
	DENe 082_1L.tif
	DENe 082_2R.tif
	DENe 083_1L.tif
	DENe 083_2R.tif
	DENe 084_1L.tif
	DENe 084_2R.tif
	DENe 085_1L.tif
	DENe 085_2R.tif
	DENe 086_1L.tif
	DENe 086_2R.tif
	DENe 087_1L.tif
	DENe 087_2R.tif
	DENe 088_1L.tif
	DENe 088_2R.tif
	DENe 089_1L.tif
	DENe 089_2R.tif
	DENe 090_1L.tif
	DENe 090_2R.tif
	DENe 091_1L.tif
	DENe 091_2R.tif
	DENe 092_1L.tif
	DENe 092_2R.tif
	DENe 093_1L.tif
	DENe 093_2R.tif
	DENe 094_1L.tif
	DENe 094_2R.tif
	DENe 095_1L.tif
	DENe 095_2R.tif
	DENe 096_1L.tif
	DENe 096_2R.tif
	DENe 097_1L.tif
	DENe 097_2R.tif
	DENe 098_1L.tif
	DENe 098_2R.tif
	DENe 099_1L.tif
	DENe 099_2R.tif
	DENe 100_1L.tif
	DENe 100_2R.tif
	DENe 101_1L.tif



