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INTRODUCTION. 

Although the vegetation of Sikkim is as well 

known as that of any part of India, comparatively 

little attention has been paid to the area now 

known as the Kaiimpong Sub -Division of the Darjee- 

ling District. 

The territory, though originally part of the 

Sikkim state, was annexed by the Bhutanese in 1706 

and until 1865 it remained in their hands. Under 

the Senchula Treaty of 1865 it became part of Bri- 

tish India and was added to the Darjeeling District. 

Although both Sikkim and Bhutah were explored by Dr. 

Griffith and Sir Joseph Hooker early in the nine- 

teenth century, little attention was paid to this 

area. 

The most complete accont of the vegetation of 

Kalimpong which has hitherto been written was pub- 

lished by the late Mr. J.S.Gamble in the Indian Fo- 

rester in 1875, in an article entitled "Darjeeling 

Forests ", and yet in this article Mr. Gamble des- 

cribes the area east of the Tista, which is the Ka- 

limpong Sub -Division, as "practically unexplored ". 

Before leaving the District finally in 1882 Mr. Gam- 

ble had visited a considerable part of this area and 

noted the prevalence of certain plants in various - 

localities. These he recorded in his "List of the - 

Trees, Shrubs and Climbers of the Darjeeling District 



Uf subsequent publications relating to Dar- 

jeeling or Sikkim the most important have dealt 

with the Alpine Flora of tue higher levels in - 

Sikkim proper or with plants of a particular fami- 

ly only. Nothing more than notes of cursory tours 

in this area have appeared. The District is inclu- 

ded in the Flora of British India but not in Prain's 

Bengal Plants, and for many years Gamble's List has 

been the only convenient Forest Flora of the District. 

This List was revised by myself and my wife in 1925 

and is now being published under the title "The 'frees 

of Northern Bengal:' 

Altogether Three Forest Working Plans for the 

Kalimpong Forest Division have been published. The 

Third Working Plan was published by myself in 1924 

and is the only plan which contains a detailed des- 

cription of the forests. The data given in the pre- 

sent work were collected mainly from 1922 -1924 dur- 

ing the preparation of the Third Forest Working - 

Plan and part of the material has already been pub- 

lished in a different form in the Plan itself. It 

has now been supplemented by further observations 

made in 1926 and it is believed that the account of 

the forest climax communities is fairly complete al- 

though much work still remains to be done before our 

knowledge of the herbaceous communities reaches the 

same standard. The study of the cryptogamic plants 

has only just been begun. 
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THE FORESTS OF KALIMPONG. 

Chapter I. 

THE REGION DESCRIBED. 

1e Situation. 

Kalimpong is a Sub -Division of the Darjeeling Dis- 

trict, situated in Northern Bengal, between 26° 5' and 

27° 12' North Longitude and between 88° 28' and 88° 56' 

East Latitude. It is bounded on the 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 Jal- 

paiguri District and on the west by the Tista River, NO 

which separates the tract from Sikkim proper and from - 

the rest of the Darjeeling District. 

The Forests form a nearly continuous belt round the 

sub -division, enclosing a large area of cultivated land 

in the centre. This is partially intersected by the for - 

est's of the Lulygaon ridge, a spur which runs south -east 

from the main forest area 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 at elevations between 1,000 and 3,000 feet, and -- 

about 10 miles broad on the east, where the forests raach 

from the plains to an altitude of over 10,000 ft. The - 

township of Kalimpong, the head -quarters of the division, 

is situated some five miles from the western boundary (10 

miles by road) and at an elevation of 4,000 ft. The dis- 

tances from Kalimpon; to the boundaries of the sub -divi- 

sion, vary from 10 to over 60 miles. 
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2. Area. 

The area of the Kalimpong sub -division is 412 

sq. miles, of which 206 sq. miles are Government he- 

served Forests. The whole forest area has been divi- 

ded into five Ranges. These are again divided into 

52 blocks, distributed as follows : -- 

Range No. of Blocks. Area in Acres. Area in Sq. 
iuüles. 

Tista 12 16,595 26,2 
Chel 7 31,302 49,0 
Neora 5 16,631 26,3 
Jaldhaka 6 26,025 40,7 
Pankasari 22 40,807 63,8 

52 131,360 206,0 

It will be showier that outside the reserves, there 

is practically no forest land except a small area 

on the Western boundary where the population is very 

sparce. 

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 1903 and published in 1904 -5. These show - 

boundaries, interior details and contours at 25 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 re- 

ference. At the same time the Forest Survey Maps - 

were brought up to date. 
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4. History. 

When the Kalimpong sub -division was annexed by 

the British under the Senchula Treaty (1865), the 

greater portion of the area, at elevations between 

3,and 6,000 ft., was even then under cultivation, but 

in the hot damp valley of the Tista there was magni- 

ficent Sal (Shorea robusta) 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' -- 

western side of the sub -division were also reserved. 

r'ollowing the policy which had already been adop- 

ted in the Darjeeling District, Government left the 

land between 3, and 6,000 feet for cultivation, except 

in the less accessible parts of the District where 

there would have been little demand for it. A map, now 

of considerable interest was published by the late Mr. 

J.S.Gamble to illustrate his article in the Indian Fo- 

rester of 1875; This map, part of which is reproduced 

on the previous page shows that :Jest of the Tista -- 

large areas between these elevations were already under 

tea cultivation. East of the Tista,as shown in the map, 

tea planting had been begun only in two localities both 

of which are in the Jalpaiguri District, some ten or 

twenty miles south of the Kalimpong Division. Mr. Gam- 

ble records that a great part of this tract immediate - 

ly at the foot of the hills, bore 'creeper jungle' and 

that there were scattered Lech villages in clearings, 

where the principal crop grown was cotton of poor sta- 

ple. The Mechis have quite disappeared and within the 
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last fifty years practically the whole of this tract 

has been brought under tea cultivation. 

The effect on the Kalimpong Forests has been 

considerable, as, with the rise of the tea industry, 

there arose an enormous demand both for timber and 

firewood. In the hills of the Kalimpong Sub -division 

the 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 cul- 

tivation, and is now practically 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). In fact, there is practically no forest out- 

side the Forest Reserves. The land is either under cul- 

tivation or is waste land where cultivation has been 

tried and abandoned. 

Regarding the past history of the Forests them- 

selves a certain amount of information is available. 

The Sal Forests on the southern boundary had already 

been worked by 1870 and it is recorded in the First 

Working Plan that full -sized Sal trees were left only 

in inaccessible places. 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 ruthless felling. The First Forest 

Working Plan, written in 1896, regulated the felling 
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of Sal and a second plan, written in 1906, after the 

Sal had been enumerated, defined the areas fron which 

it was to be cut and further prescribed a girth limit 

(6' 4" at breast height) under which no tree should 

be felled. 

The demand for species other than a al was at 

first comparatively small and no prescriptions regard- 

ing them were made, except that in the second plan, a 

girth limit was enforced under which no trees of cer- 

tain species could be felled. 

The demand created by the rise of the tea garden 

industry in the Jalpaiguri District for firewood, 

tea -box planking and building timber for some forty 

tea gardens, situated along or near the boundary of 

the Kalimpong Division, has resulted in a,scarcity of 

species which were at one time common in the Lower 

Hills. At the same time species formerly neglected 

came into use so that in 1924 it was recognised that 

the felling of all species had to be regulated. The 

writer, accordingly, when preparing the Third Working 

Flan, in addition to enumerating all the Sal made a 

complete count of all the trees on about 10% of the 

accessible areas. in order that the survey might be 

complete from the botanical point of view, enumerations 

were made in the non -accessible areas, to the extent 

of about 2 %. 



Chapter II. 

METHODS OF INVESTIGATION. 

Accurate maps on a scale of four inches to the 

mile, contoured to every fifty 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 

2 months, during which the maps were brought up to date, 

the area was divided into Blocks and these were subdivi- 

ded into compartments, averaging about 200 acres. 

It was decided that all the Sal (Shorea robusta) 

over 1' in diameter and,over about 10% of the accessible 

area, every tree above this diameter should be counted. 

The method of selecting the areas on which all the 

trees were to be enumerated was considered. The writer 

had considerable experience of the belt transcept method', 

having enumerated the trees on belts one chain wide and 

altogether over 1200 miles long in Chittagong. 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 instruc- 

tion. This staff was divided into three sections, each 

under an Assistant or Extra Assistant Conservator of 
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Forests. Each party of 5 was supplied with note books, 

callipers and scribers. Enumeration was carried out 

within the sample plots in strips along the contours. 

Each enumerator as well as entering the trees, was re- 

quired to keep notes on the soil, undergrowth etc. Ten 

per cent of the area enumerated was checked by myself 

and assistants, and only in one case had the enumera- 

torsfigures to be rejected. The average error was 

Every evening the staff wrote up notes taken during 

the day. 

A stock 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 of the area could often be made 

from an adjoining ridge. Examples of plants which are 

visible at a distance when in flower are Shorea robusta, 

Ternialia myriocarpa and Castanopsis indica. Some are easy 

to distinguish from a distance when the leaves are shed, 

e.g. Sterculia villosa, Tetrameles nudiflora; some by 

their form, e.g. Alnus nepalensis, Betula clrlindrostach rs, 

Conifers, Rhododendrons and Bamboos; some by their 

darker or shining leaves, e.g. Bucklandia_populneá and 

îacaranga spp. With a plane table, telescope and an 

anerloid barometer accurate work could therefore be 

done much more áuickly:than in flat country, where long 

vistas are not obtainable. The stock map was prepared on 

a scale of 4" to a mile, but this is not available for 

submission. The attached map is produced from a reduced 

copy of the original, modified and redrawn. 



During enumeration opportunity was taken to make 

botanical collections. These were utilized in the 

revision of Gamble's List. 

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 enumera- 

ted was 6296 acres. :,`bile enumeration was in progrees , 

the writer, while checking enumerations, made detailed 

notes 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 collec- 

ted and subsequently named. In seieral cases, however, 

where the Nepalese name includes several species or 

where the distinction between two species is minute 

it has been impossible to determine the percentage of 

each species separately, the names are shown in brackets 

or, if the Nepalese name is generic, the genus only is 

given. In the great majority of cases the species have 

been accurately determined. 



Chapter III. 

ECOLOGICAL FACTORS. 

1. Climatic. 

Climatic conditions are dependent largely upon 

the south -west monsoon, and there are three seasons. 

The rainy season lasts 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 at the lower levels, while 

at elevations above 6000' the climate is temperate. 

During most of the cold season, from November to 

March, the sky is cloudless and, even at the lower levels 

it is distinctly chilly in the early mornings and in 

the evenings. The temperature reaches freezing point 

at elevations over 6000 ft., or even lower. On the Reichi 

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 at a time. 

The monsoon breaks in June, its arrival being 

frequently 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. Occasion- 

ally they are accompanied by hail, with hailstones of 

enormous size, and consequently .. rops are sometimes much 

damaged. 

The configuration of the ground is an important 

factor modifying the rainfall. The full force of the 
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monsoon strikes the outer hills so that the outer 

slopes facing south -west have the highest rainfall. 

The inner ranges which are partially protected enjoy 

a lower rainfall. The difference in the rainfall of 

different localities throughout the district amounts 

to as much as 120 inches per annum. In the accompany- 

ing sketch map land at an elevation of over 8000 feet 

has been shaded. Figures in red indicate the approxi- 

mate average annual rainfall, and the effect of the 

configuration in modifying the rainfall may at once 

be seen. (vide. pg. 12.) 

Kalimpong itself enjoys an equitable climate, 

being neither too hot in summer nor too cold in win- 

ter. It enjoys, too, a moderate rainfall, the force 

of the monsoon having.been intercepted by the outer 

ranges of hills. 

Fmt_ure. Climatic conditions, especially as regards tem- 

perature, are necessarily varied, as the District 

consists of hill ranges and valleys, with a variation 

in altitude of over 10,000 feet. 

The average, mean maximum, mean minimum and ex- 

treme temperatures for Jalpaiguri, which very close- 

ly resembles conditions in the plains, and for Kalim- 

pong are given in the graphs on the following: page, 

Both graphs are prepared from official figures, the 

former from records extending over thirty seven years, 

the latter being the average of the past five years. 

Darjeeling, at an elevation of 7000 ft., has a 

mean temperature of about 42° from December to Feb- 

ruary. A rapid increase of temperature takes place 
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fall. 

during March and April, owing to the warmer air which 

penetrates through from the plains. .rom May to Nov- 

ember the average temperature is about 60°. The low- 

est average minimum for the month is 
350 

in January 

and the highest 58° in July. 

It has already been stated that most of the 

rain falls 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 

be expected in May. The south -west slopes of the out- 

er ridges have a rainfall of 200 inches, while the 

north -east slopes have only about 120 inches, as the 

clouds, on striking the ridge, 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 140 inches near 

the Tista to 200 inches near the Jaldhaka, increasing 

from east to west. The rainfall at Rungpo is 100 

inches, and it gradually increases along the Tista 

Valley to 140 inches at Sivoke, where the Tista emerges 

from the hills. 

Kalimpong itself has the lowest rainfall in the 

district, averaging about 80 inches per annum. 

The variation of rainfall is of considerable eco- 

nomic importance, determining the limits within which 

certain plants will grow. At the lower elevations, 

when the rainfall exceeds 180 inches , evergreen species 

predominate. Where the rainfall is lest than 160 inches 

most of the trees are deciduous, shedding their leaves 

during the hot season, before the rains. The cold sea- 

son is the period of physiological drought. At 
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elevations above 4000 ft., where the temperature is 

equable, the greater number of the trees are ever- 

green. 

Exact meteorological data for the district do 

not exist. Observations recorded at the recently 

established station in Kalimpong indicate the range_ 

of rainfall. Figures for Jalpaiguri, some twenty miles 

south of the district, indicate the conditions at the 

foot of the hills and are given for comparision. The 

curves on the .next- page show cloud, rainfall and 

humidity per cent. The approximate total annual rain- 

fall in various parts of the district is shown in the 

sketch map below : -- 

S K K i M 

I60 
JA L PAI G U RI 

ISO 

DIRECTION 
OF THE 

NIQ N SC1 o N 

The portion shaded in red is over 5,000 feet 

above sea level. 
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2. Physiographic. 

The country is entirely mountainous, the only flat 

land in the District being small areas in the river 

beds near the plains. The elevation, where the sub-divi- 

sion meets the plains of the Jalpaiguri District on the 

southern boundary, varies from 300 to 900 feet and, from 

this level the hills rise, till they reach the maximum 

of 10,400 feet on the Rechi La, near the Sikkim and Bhutan 

boundaries. The slopes vary considerably. They are seldom 

gentle, more usually moderate, but often step and preci- 

pitous. 

The main trend of the rivers is from north to south. 

The Tista River on the eastern boundary is the largest 

and has numerous tributaries. Its principal tributary is 

the Rilii which flows through the division, in a wide 

valley, with a winding course, but mainly easterly 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 

southwards to the plains. Where they emerge from the con- 

fines of the valleys to the expanse of the open plains, 

their course is never constant from year to year and very 

wide stony river beds are formed. The Jaldhaka River which 

/446,, rises in Thibet forms the /western boundary of the District, 

separating it from Bhutan. 

A useful bird's eye view of the configuration of the 

land is given by the accompanying photograph. A relief 

map, on a horizontal scale of 2 "` p , was made by the writer 

with the help of mr. J. Lloyd, Geography Master at St. 

.Andrews domes, Kalimpong, and the map was then photo- 

graphed. 
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3. Edaphic. 

The chronological sequence of the geological 

series occuring in the area is as follows, in des- 

cending order : -- 

Name Age Lithological characters 

Recent Alluvium 

Bhabar Glacial Enormous boulder deposits which 

merge into the ordinary alluvium 

of plains (This occurs in the 

area east of the Chel). 

Nahan Lower tertiary Soft massive sandstones and 

clunchy beds. The sandstone is 

usually a soft, highly felspathic 

and slightly micaceous white rock 

of medium fineness with black 

specks. Well rounded pebbles, mos 

ly of white quartz, are commonly 

scattered through the sandstone. 

Sikkim 
Gneiss Lower tertiary Well foliated gneiss, often with 

Eocene 
wavy layers composed of quartz, 

white felspar and dark brown 

mica. The rock, though usually 

a true gneiss, sometimes passes 

into mica schist or intermediate 

forms, so that it is often diffi- 

cult to distinguish this series 

from the contiguous Dalings. 
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Name Age Lithological characters 

;Recent 

Damuda,, Carboniferous 
(Lower 
Gondwana) 

Alluvium 

Sandstones (often felspathic and 

sometimes calcareous), grey shales 

and coal seams. Owing to the in- 

tense crushing to which they have 

been subjected during the building 

up of the Himalayas, they have 

been locally changed to quartzites 

slates and carbonaceous schists. 

The sandstones are never pebbly 

as in the Nahans. 

Baxa series Algonkian Very brittle siliceous flags with 

pink calcareous layers inter- 

spersed with red shale. 

baling 
series Archaean 

Green and grey slates, quartzites 

and occasionally hornblende schist 

They pass insensibly into ordinary 

clay slates. Copper and iron depo- 

sits occur. 

The distribution of these series is shown in the 

accompanying map, on the next page. 

It is interesting to note that the baling 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 form of calcareous 
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tufa, occur in all the formations, except the gneiss. 
Specially good deposits are found in Lish block. 

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 com- 

parEtively low hills, seldom rising above 2,000 feet 

in elevation. Bordering the plains, where the Nahans 

are absent, between the Chel and the Jaldhaka, conti- 

nuous ranges rise from a series of plateaux,to a high 

altitude. 

The soil resulting from the decomposition of the 

gneiss is usually a light brown clay, well adapted, 

when mixed with humus, to the growth of certain types 

of forest but somewhat too plastic for Sal. The Palings 

weather to a sandy loam of great fertility and eminently 

suited to Lal. The Mahan sandstones yield a dry sandy 

soil which is best suited for the growth of deciduous 

species. 
4.Biotic Factors. 

man agency. Of biotic factors by far the most important is 

human agency. Before the land was annexed by the British, 

shifting cultivation had been practised and a good deal 

of the land in Chel Rance has at one time been'jhumed'. 

By this system of cultivation a household fells a few 

acres of forest, sets fire to it and cultivates the land 

for One season, moving the following year to a new area. 

The fire frequently spreads to adjoining areas and in this 

way a good deal of forest must have been destroyed. '1ecent- 

ly in Bengal this system has been turned to good purpose 

by insisting upon the cultivators sowing the seed of trees 

with 
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their crops, It is now being generally adopted as 
the most economical and successful means of reaffores- 

tation. In the early days, however, no reafforesta- 

tion was attempted and Dendrocalamus Hamiltonii, the 

'Tama Bans', common enough in the lower storey of the 

deciduous forests and fire resisting on account of 

its underground rootstocks, has invaded large areas 

where shifting cultivation was practised. 

It has already been shown that man has been 

responsible for the disappearance of the greater part 

of the forests at elevations between 3,000 and 6,000 

feet, over an area of about 188 sq. miles. It is esti- 

mated that, when the land was annexed from Bhutan, there 

was a population of 3,530 souls, by 1901 it had increas- 

ed to 41,511 and the present population is estimated at 

50,093 . . The rapid extension is due entirely to the 

immigration of agriculturalists, the great bulk 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 acce- 

ssible areas, and also for the scarcity of certain spe- 

cies which are prized for timber. Among the most strik- 

ing examples of this scarcity Duabanga sonneratioides 

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 it is at all fre- 

quent now is Ponbu block which is exceedingly inacce- 

ssible and has scarcely been worked for species other 
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than Sal. The prevalence of 'T'erminalia myriocarpa in 
Paren 'block and it comparative scarcity elsewhere is 

attributable to the same cause. In the hills Castanop- 

sis tribuloides is exceedingly common, except on the 

areas nearest Kalimpong where scarcely a tree is left. 

On the other hand man has been responsible for 

encouraging certain species. Forest management has 

favoured the species which are of greater economic 

importance. "Improvement fellings ", creeper cutting 

and felling rules account for the slight increase of 

Sal during the past 20 years. 

attle Indirectly, by grazing cattle, man is responsible 

for alteration in the vegetation. Areas which are con - 

tinually grazed in the diddle and Upper Hills have a 

characteristic flora. Cattle, too, have helped to cause 

the frequent landslips, which are also invaded by a 

definite flora. 

ire Fire, caused by human agency, is another important 

factor. The evergreen forests are too damp to burn, but 

in the dry deciduous forest areas, fires overran large 

tracts, until fire protection was introduced.To this 

may be attributed the prevalence of bamboos in certain 

areas. At the highest elevations fire causes consider- 

able havoc. Rhododendrons and other trees are killed, 

and, as at the lower elevations, the resistant bamboo 

quickly grows again and occupies the land. In this 

manner, considerable tracts have been covered by Arun -. 

dinarias to the exclusion of other species. Wild animals, 

insects, creepers and fungi also play a minor part,which 

is most evident when an attempt to make plantations is 

made. 



Chapter IV. 

THE NATURE OF VEGETATION. 

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 

at 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,some- 

times terminating in a steep bank. The main rivers 

cut through the plateaux which are otherwise water- 

less, as the smaller streams are dry during part of 

the cold season. They disappear underground and re- 

appear 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 at different seasons. 

The climax vegetation both of the plateaux and 

mountain ranges is forest to an altitude of about 
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12,000 feet. The last trees to survive are Conifers 

and Rhododendrons. Above 12,000 feet the vegetation is 

al. ine in character the upper limit of plant life being 

reached at about 18,000 feet. 

Kalimpong Division stretches from the lower pla- 

teaux to an elevation of 10,400feet or nearly to the 

limit of the forests. 

The principal climatic, phisiographic, edaphic 

and biotic factors which have influenced the'forest 

vegetation have already been described. Plaèing these 

_factors in the order of their importance, we find that 

the vegetation has been influenced by elevation, confi- 

guration of the ground, geological formation, soil and 

rainfall. 

Certain species have a very -wide distribution with 

regard to elevation. Andromeda elli tica is one of the 

most universally distributed trees in the District with 

a range of 9,000 feet. Artemisia vulgaris has a range of 

about 8,000 feet. Schima Wallichii of 6,000 ft. The majo- 

rity of species have a range of only 2,000 to 3,000 ft. 

and hence the vegetation varies in different altitudinal 

zones. 

The configuration of the ground is important, first 

as it determines the local rainfall, secondly by influ- 

encing the amount of direct sunlight in a given locality. 

In the Louer 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 
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exemplified by the absence of Sal inAthe lower hills. 
What is said to be the only gap in the line of Ter- 

tiary formation along the Himalaya foot hills occurs 

east of the Chel River and beyond this point 41 is 
absent. The influence of the rainfall has been des- 

cribed. 

It is clear that any one of these factors can 

by itself alter the vegetation. 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 nomenclature may not be suit- 

able when applied to tropical vegetation' and it has 

been maintained that the "great need at present is for 

straightforward description of the vegetation unham- 

pered by conceptions and terminology which may not fit 

the facts" 2 There is a great deal of truth in the above 

1. L. Dudley Stamp in ''Aims and Method in the Study 

of Vegetation »by A.G.Tansley and T.F.Chipp, p.258, see 

also "The Ecology of part of the Riverain Tract of 

Burma" by the same author, in the Journal of Ecology 

Vol.IX,Nc.2. pp.158,9. 

2. Quoted in the "Aims and Methods in the Study of 

Vegetation," page viii. 
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statements, but they represent only part of the truth. 

It may be definitely stated in the first place that 

the nomenclature- I refer particularly to that of 

Clements 
1 

- is suitable for the intensive study of 

any particular area in the tropics. 

That there are difficulties in its application 

cannot be denied, but it should be recognised that the 

difficulties are not inherent in the system itself,,. 

they arise because :- 

(1) there is so little exact information on the vege- 

tation of many regions in the tropics. Most of/the sur- 

veys so far undertaken are reconnaissances rather than 

intensive ecological studies. These reconnaissances are 

undoubtedly of the greatest value and will have to be 

continued until our knowledge of the vegetation in India 

is very much further advanced than it is at present. 

They in no way obstruct the intensive study of smaller 

areas, but when hundreds of square miles have to be sur- 

veyed the term intensive study must bear a different 

meaning than when applied to an area which can be mea- 

sured in hundreds of acres or less. 

l2) Ignorance of facts prevents the full application 

of the system. The surveyor of large tracts must often 

be content to apply only the skeleton of the system. It 

is for this reason that in many cases only zones or 

formations have been described without any attempt to 

1. "Plant Succession" by F.E.Clements, 1916,pp.118 -140. 
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distinguish the associations or minor units. Serai 

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 succe- 

ssion and to classify correctly the serai units, is 

usually impossible, as members of the Services and 

others are frequently transferred. 

Clements describes an association as follows: - 

"Associations are marked primarily by differ- 

ences of species, less often by differences of gene- 

ra. At the same time their organic illation to each 

other in the climax unit or formation rests upon 

floristic identity to the extent of one or more domi- 

nants, as well as upon the fundamental development and 

the life forms." 

I believe that, if the investigator in the tro- 

pics takes the association as his primary unit, his 

difficulty in applying this system of nomenclature 

will largely disappear. Even if he cannot determine 

the serai communities with accuracy and if the area 

is too large or his time too short to undertake the 

intensive study of societies and clans he lays a 

solid foundation for more intensive work later and 

brings his on work in line with that of recent in- 

vestigators. He may still be faced with this diffi- 

culty that he has described a large number of asso- 

ciations which he finds can be grouped in various 

ways. . &or example groups of forest associations may 

be classified as forest formation in contradistinction 

Clements 1.c. page 128 
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to grassland formation, etc, or certain groups may be 
classed as 'deciduous' and others as 'evergreen' or 

certain associations may be confined to a definite 

geological formation, while others are constant on a 
different formation. 

Each of these methods of grouping associations 

has been used by various writers and there are many 

other possible methods, so that the term 'formation' 

has been used by ecologists with various significa- 

tions, depending upon habitat, physiognomy or develop- 

ment. 

Clements points out that such classifications are 

"makeshifts against the time when development studies 

have become general ". 

It may be advisable for the immediate survey of 

the varied vegetation of the tropics to adopt terms 

for the various groupings and sub -groupings of asso- 

ciations. The application of the term 'formation' to 

every sort of association group, for the sake of 

straightforward description, is open to objection. 

Until, however, the subject has been more fully dis- 

cussed and there is more general agreement as to the 

classification of ecological units it would be inadvi- 

sable to attempt to introduce new standard terms. 

In the present instance the difficulty can be 

overcome, as the change in altitude is a potent fac- 

tor in determining the nature of the vegetation. I 

therefore group associations according to altitudi- 

nal zones and in the absence of sufficient data regard- 

ing succession, I avoid the term 'formation'. 
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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 Lower hill Zone, the Sub-tropi- 

cal or Middle Hill Zone and Temperate or Upper Hill 

Zone. These zones correspond fairly well with the 

range of the various associations 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 Rhododendrons at the upper 

limit. The Alpine Zone which begins at about 12,000 ft. 

is not represented in the Kalimpong District. 

The most important of the serai communities are 

described in a separate chapter but much further inves- 

tigation is necessary before our knowledge of them can 

be regarded as at all complete and they cannot be classi- 

fied without further investigation. The following dia- 

gram illustrates the distribution of the Associations 

according to the altitudinal zones. 
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Chapter V. 

CLIMAX COMMUNITÍES., 

In this chapter the principal Climax Communities 

are summarized. As both Consociations and Societies are 

sometimes units of more than one Association, but are 

usually constant in a single Zone, they are grouped toge- 

ther under each Zone. In the chapters which follow, in 

which the Communities are described, Consociations and 

Societies are referred to the Associations to which they 

belong. 

The following is a summary of the principal Climax 

Communities in the i.alimpong District. 

Associations. 

Consociations. 

The Trold cal Zone. 

The Shorea -Terminalia- Garuga Hylium. 

The Shorea- Stereospermurn Hylium. 

The Schima-Bauhfnia Hylium. 

The Eugenia- Phoebe Hylium. 

Acrocarpus fraxinifolius w°J. & A. 

Albizzia marginata Yerr. 

Dillenia pentagyna Roxb. 

Duabanga sonneratioides Harn. 

Firmiana colorata R. Br'. 

Jambosa ramosissinia Cowan. 

Phoebe attenuata Nees. 

Schima üdallichii Choisy. 

Shorea robusta Gaertn. 

Sterculia villosa Roxb. 

Terminalia crenulata Roth. 

Terminalia myriocarpa Heurcki& Luell Arg. 
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Societies. 

tlndropogon assirnilis 6teud. 

Calamus acanthospathus Grif i . 

Calarnus erectus ioxb. 

Calamus leptospadix Griff. 

Camellia drupifera Lour. 

Casearia Vareca Roxb. 

Crotalaria .tetragona Roxb. 

Daernonorops J eni,irìsianus Mart. 

Dendrocalainus hamiltonii mees. 

Desmodium diocurn DC. 

DesrLodium 1atifolium DC. 

Desmodium pulchellum Benth. 

Dillenia indica Linn. 

Er.dospermurn chiLense Benth. 

Flemingia bracteata Wight. 

Flemingia congesta Roxb. 

Flemingia. stricta Roxb. 

Associations. 

Consociations. 

Gleichenia linearis riurm. 

Homonoia riparia Lour. 

Imperata. arundinacea Cyrill. 

Indigophera pulchella Roxb. 

Inula eupatrioides DC. 

Jambosa praecox Cowan. 

Leea crispa Sim. 

Leea robusta Roxb. 

Liculia peltata Roxb. 

hiesua ferrea Linn. 

Micromelum pubescens BL. 

Phlogacanthus thyrsiflorus Nees. 

Pinanga gracilis B1. 

Pseudostachyum polymorphum Lunro. 

Saurau j a Roxburghi iWall. 

Wcodfordia floribunda King. 

The Sub -tropical Zone. 

The Castanopsis- Schirra Hylium. 

The Schima- Castanopsis- Phoebe Hylium 

The Lnglehardtia- Castanopsis- Schima- 

Betula Hylium. 

The Ostodes Hylium. 

Alnus. nepalensis D.Don. 

Betula cylindrostachys Wall. 
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Societies. 

Nechrcianthera tornr-;ntosa ees. 

Dicrrroa febrifuga Lour. 

DendrocL.larrlus sik:,imensis Gamble. 
_ 

iurya j ap,ii i ca Tnunb. 

erratica tik.f.. 

Associations. 

Consociations. 

Lastrea, dissecta Forst. 

iaaesa Chisia Lon. 

ieillia thyrsii'icra D.Don. 
Plectocor;iia hirnalayana Grifi. 
rteinaJa-rdtia triEyna Planch. 

Rhus s er,îi alata Murr. 

The Temperate Thne. 

The Machilus -Mi chelia Hylium. 

The Quercus Hylium. 

The Rhododendron Hylium. 

The Tsuga -Ábies Hyliuni. 

Michelia k,arthcartii Rk. f . and T. 

Quercus laxnellosa Smith. 

uercus pachyphylia. Kurz. 

Rhododendron arboreum Smith. 

rhododendron barbatum 

carnpanulatum Don. 

. hododendron grande Wight. 

i'suga Brunoniana Carr. 

Societies. 

ctinodaphne s i kk imens i s Me i s sn . 

rdisia rnacrocarpa 

rundinaria aristata Gamble. 

rundinariG. Griffithiana Gamble. 

rundinaria, Pantlingii Gamble. 

rundinaria Hookeriana Idunro. 

rundinaria iüalinL Gamble. 

rundinaria. racemosa Munro. 

Berberis aristata DC. 

Berberis insignir i1k.f. and T. 

Boehrnerie polystacüya Wedd . 
1r( 

Buchlandia populnea N.Br. 

Cephalostachyum ca.pitaturn.Munro. 

Croton Tiglium Linn. 

Dichroa ferifuga Lour. 

rJdgewQrthia Gardneri Leissn. 
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:jocieties (contd.) 

.rya japonica T ìunb. 

.rardiiiia palm_ta laud. 

Idigofera hebey -etala bent }i. 

iurocerasus acuminata Roem. 

ucosceptrum canum Smith. 

vcesteria formosa 

;yceste: ria, stipulta ii'ritsch. 

3.caranga pustuL.ta King. 

pesa Chisia Don. 

ilea suiilacifolia Wedd. 

Riptantnus nepalensis D.Don. 

Pittospor r nepalensis.jlehd. & Wils. 

i-'olygonum molle Don. 

Populus Gamblei Dode. 

Rubus Andersoni hk.f. 

Rubus rosaefolius Smith. 

Rubus Thomsoni Focke. 

Rhus seí:_ialata Murr. 

Strobilanthes spp. 

Symplocos theifolia ;.Don. 

Symplocos ramosissima 



Chapter VI. 

THE TROPICAL OR_.LO3ER HILL ZONE. 

The Lower Hill Zone stretches from the plains to 

an elevation of 3,000 feet above sea level, occupying 

altogether an area of about 95 square miles. There are 

small areas of waste land, but the 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 rain- 

fall; innumerable spurs run from the main ridges to the 

valleys or to the plains. Classification of the vegeta- 

tion is somewhat difficult as there is a gradual altera- 

tion from a ridge to a valley, from a northern to a 

southern slope, from the iica schists of the Tista to the 

sandstones and the more broken country of the Nahan 

formation and again to the alluvial flats and plateaux 

towards the Jaldhaka. 

The forests are mainly deciduous over the greater 

part of the area and would come under Schimper's Monsoon 

Forest Type, if,as Professor Troup suggests, Schimper's 

limit of rainfall (180 cms. or about 70 ins) is not 

adhered to. The minimum rainfall in the Lower Zone is 

about 90 ins. and the change from mainly deciduous spe- 

cies to mainly evergreen occurs in the Zone when the 

rainfall reaches 160 inches. Where the rainfall reaches 

200 ins. the forests are practically entirely evergreen 

and they approach Schimper's Tropical Hain Forest in 

character. 

Taking the other important geological factors se- 

parately, where there is a change of geological forma- 

tion within the deciduous forest belt, there is at the 
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sme time a considerable change in floristic composi- 

tion. Shorea robusta forms 34 öf the crop ©n the 

Dalings in the Tista valley, .but only 13% in the Nahans 

and is absent on the alluvial plateaux east of the 

Chel River. Again Terminalias, AlbizziasiLarestroeruia 

arviflora, Bombax malabaricum and Cedrela `Poona are 

exceedingly prominent on the Dalings; Stereospermum 

tetraonum, Dellinia enta ana and Sterculia villosa 
are prominent on the more xerophi ous Nahans. 

The configuration accounts for modifications 

between the valleys and the ridges, particularly in 

the second storey, which is usually evergreen even 

where the dominant species are deciduous. There is 

a distinct tendency also to a greater proportion of 

evergreens in the valleys the following species 

being common1( Meliosma simplicifolia,Manifera 

sylva_tica, Glochidion lanceolarium, Albizzia lucida 

and Garcinia stipulata. 

The aspect also introduces modifications. A 

northern aspect tends to a greater frequency of trees 

either of higher levels or of areas of greater rainfall. 

For example in ungpong Block on the northern slopes of 

the inner valleys, Lugenias and Laurels associated with 

lic Lelia excelsa and Schima predominate, al- 

though they are more typical of areas of higher rain- 

fall further east. 

The lateral range of the principal species is of 

interest. Starting from Rungpu and preceeding down the 
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Tista valley to iiungpong and then eastward to Khumani, 

Shorea, robusta extends as far as Lethi. ixarua species 

are frequent only in the Tista Valley, 'I'ermina.lia 

crenulata follows Sal. ;Stereos }er< <_lun tetr onu,_ i.s fre- 

quent from kungpong to Sakam, or between the Tista and 

Chel rivers. Bauhinia puriureá is exceedingly common 

from .t.agu to Last Nar, Phóebe attenuata from west Nar 

to near Khamaxii and Jambosa formosa in the wetter parts 

of Khumani block. Schima rdallichii, which is the common- 

est tree at 4,000 feet is very widely distributed within 

the zone, reaching its maximum frequency within the 

zone in East and \rest Nar blocks where the rainfall is 

about 180 inches. 

A characteristic of all these forests is the large 

number of epiphytes, pigs, Aroids, Hoyas and Orchids. 

There are many huge climbers, the largest and most abun- 

dant being Aspidocarya uvifera Hk.f., Bauhinia Valhii 

& A., Beaumontia grandiflora Wall.Buettneria pilosa 

Roxb., many species of Combretum, Cissampelos Pareira 

Linn., Desmos chinensis Lour., Entada scandens Benth., 

Hiptá.ge Idiadablota Gaertn., liliettia pachycarpa Benth., 

T'inospora cordifolia Miers. 

A type of forest described by Gamble as "Creeper 

Jungle or "Savanah" is found between the Chel and Neora 

rivers, principally in Mal block and is referred to later. 

It is characterised by the sparseness of trees, under 

which are a mass of creepers, chiefly Convolvulaceae 

Argyreias, Ipomaeas, Poranaa, and frequently Putlrerja. 

sikkimensis.,there are also Smilax: sip. and several 

scandent Acacias. 
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Associc.ti.ons. 

The Shorea- Terminalia- aruga Hylium. 

The Shorea robusta, Termin;.lia belerica,íiaruga 

pinnata Association occupies the greater part of the 

fores, belt on the western boundary of the District. 

It is a characteristic of the lower slopes of the 

Tinta valley and covers an area of about 10,000 acres 

between hungpu, where the Tista river first touches 

the District and Mungpong where it emerges on the 

plains, The main ridge above the Tista reaches 6,000 ft. 

at Dumsong! the elevation diminishing towards the plains; 

from this ridge numerous spurs run down towards the 

river and it is on their lower slopes, to an average 

elevation of 3,000 feet, that the association is found. 

It occasionally rises higher on southerly aspects and 

sometimes only reaches considerably lower elevations 

on northerly aspects and in the subsidiary valleys. 

The slopes of the main valley are steep to precipitious, 

the underlying rock is mica schist and .slates and the 

soil for the most part is a fertile sandy loam some- 

times stony with either a thin or a moderate covering 

of humus . The Association is characterised by a very 

high percentage of Shorea robusta and by a large num- 

ber of species mainly deciduous. The average density 

of the trees is about 40 per acre. 

The actual percentage composition of the associa- 

tion is as follows:- - 

Species over 1 per cent: - 

Shorea robusta Gaertn.34.4, (Gárugá_pinnatá 
Roxb. 

also G.Gamblei King) 7.1, Terminalia belerica Roxb.5.0, 
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Terminalia crenulata Roth. 4.8, Schima Wallichii 

Choy-. 2.8, La erstroemia Earvif lord Roxb.2' 7, 

'?_etrameles nudiflora R.Br.2.6,Sterculia villosa Roxb. 

2.6,3tereos ermum tetra onum DC.21,(Cejrela Tona 
Roxb. also C.inicrocar a C.DC. and C. Kin ii. C.DC.)2.1, 

Bauhinia Rurjurea Linn.2'0,Premna sjecies chiefly P. 

mucronata Roxb.1'8,Duaban ; a sonneratioides Ham.1.7, 

Grneiina arborea Linn. 1.7,11ysoulucil spy .1.5,Bombax 

ma,labaricum DC.1.4, Bauhinia varie áta Linn.1.3, 

Callicaroa arborea iioxb.12, Litsaea aol_y_antha Juss. 

j- .1,Semecar us Anacardium Linn.iO, Mallotus 

i hens i s Mue 11. A rg. i C) . 

Species under 1 per cent and over !leer cent in 

order of frequency:- - 

aondias uranifera vestita Wall., 

Castanusis indica A.D.C., Anthocuna1us indicus A. 

Rich., 1lbiz,;ia odoratissima Benth.,Cordia 

WI J. id . , Tálauma Hodgp oni Hk . f . and T . , Ailanthus 

.randis Prain.(iydia calycina Roxb. and K.ju ubifolia 

Griff.) Dillenia zentazyna Roxb., En elhardtia sìicata 

B1., Albizzia mar inata Merr.,Ficus Cunia Ham.,horus 

laev lata iall., Cht. krajsia tabularis A.Juse,Alstonia 

scholaris R.Br.,Terminaiia myriocarpa Heurck.and Muell, 

Arg.,allotus sp.,Crox_ylum indicum Vent., Vitex_ 

hetero hlr la ho xb. ,Albi _zia arocera Benth. ,Garcinia 

stipulata T. And.,Terminalia Chebula hetz., SaRindus 

deter ens Wali.,Ficus nemoralis Wall.,(Beilschmiedia 

Roxbur hiana Nees.and B.sikkimensis King). Boehmeria 

rtlEulosa Wedd.,Litsaea spp.,Symplocos s ;icata Roxb. 

1ielicia erratica Hk.f . ,Antidesma diandrum,Roth. , 

Cinnamornum caiudatum Nees and o thers) ,V. cardia ódorata 

R.Br.,Bischofia javanica B1.,Styrax up., Lachilus spy., 
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r'icus giomerata Roxb.,Amoora King., Pterosermum 

acerifolium 'yúilid.,üdina Wodier hoxb.,aanifera indica 

Linn.,Ficus ben alensis Linn., and Ficus Ben awina 

Roxb. 

The above figures represent the average occurence 

of the species throughout the area covered by the 4sso- 

ciation. The actual frequency per acre naturally varies 

somewhat in different localities. 

To illustrate the modifications which may found, 

the density per acre of each species which occurs more 

than once in two acres, as well as the density of all 

species,is recorded below for several blocks. 

Sangser Block. Y 

Density per acre -- All species -- 38. 

Shorea robusta 7.74,(Garuga pinnata and G.Gamblei)3'15, 

Terminalia belerica i.9,Callicarpa arborea J.3,Chi,ckra- 

''sia tabularis 1.27,Albizzia spp.1'27,Schima Wallichii 

1'18,Bombax malabaricum 117,Terminalia crenulata 1.15, 

Amoora Rohituka 1'1,Prernna spp.1'0,Bauhinia purpurea 1'0, 

Duabanga sonneratioides 0.94,Tetrameles nudiflora 0.94, 

Gmelina arborea 0.51, and Engelhardtia spicata 0.5. 

Rinkingpóng. 

Density per acre -- All species -- 33.5. 

Shorea robusta 13.38,Castanopsis indica 2.42, Terminalia 

crenulata 1.71,(Garuga pinnata and G.Gamblei)1'55, 

Terminalia belerica 1.43,Schima Wallichii 1'33,(Cedrela 

Toona and C.niicrocarpa)1.17,Gmelina arborea,' 98,Lager- 

stroemia parviflora '90,Sterculia viliosa 81,Bauhinia 

purpurea74,A1bizzia spp. 59, Duabanga sonneratioides 

56, áemicarpus Anacardium 54, and Briedilia spp 5. 
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Tunang. 

Density per acre --All species -- 41.3. 

Shorea robusta 6.01,T'erminaiia crenulata 2.62,Schima 

rallichii 2.62,Bauhinia purpurea 1.76,(Garuga pinnata 

and G.Gamblei)1.71,Styrax spp.1.69,Duabanga sonnera- 

tioides 1.69,Terminaiia belerica 1.55,(Cedrela Toona 

and C.microcarpa 1.40,Bombax malabaricum 1.28,Stereos- 

permum tetragonurn 1.28,Tetrameles nudiflora 1.21, 

Albizzia procera 79,Ginelina arborea 76,Castanopsis 

indica .64,Spondias mangifera 64,Bischofia javanica 

64,Dysoxylum spp.62,and r'raxinus floribunda 52. 

Guling. 

Density per acre -- All species -- 37.1. 

Shorea robusta 5.28,Meliosma simplicifolia 2.80,(Garuga 

pinnata and G.Gamblei)2.56,'Tetrameles nudiflora 2.01, 

Sterculia villosa 1.79,Terminalia crenulata 1.59,Schima 

1:22,Stereospermum tet- ragonum 1.21,Grewia 

vestita 1.11,erminalia belerica 1.0,- Cedrela Tona 82, 

Litsaea polyantha 82,Boehmeria rugulosa .79, Duabanga 

sonneratioides .71, Cast4nopsis.tribuloides .74, 

Lngelhardtia spicata .60, and Gmelina arborea 55. 

In xungpu, 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 over acrre, being 52.2 per acre in Kamesi. 

The same remark as regards floristic composition applies 

to Nazeok block but the density there is only 124 

trees per acre. 

The effect of the configuration is well exemplified 

by the composition in diangbar block where the aspect 

is mainly north. Species typical of the crests and spurs 
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are not common. Those of the lower slopes of the sub- 

sidiary valleys are frequent while certain species 

more common at higher elevations are well represented. 

Although there is no real change in the floristic com- 

position, the frequency per acre differs from the 

average. The majority of the i.ssociation 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 individual species as follows: - 

Bauhinia purpurea 2.62,Betula cylindrostachys 

2M4,Albizzia procera 1.67,Engelhardtia spicata 1.54, 

Cedrela Toona 1.28,Chickra sia tabularis 1.17,Litsaea 

polyantha 114,Pterospermum acerifolium 1.12,Castanop- 

sis indica 1.09,Gmelina arborea 1.07,Schima Vallichii 

1.03,(Cinnamomum caudatum and others)94,Callicarpa 

arborea 9i,Tetrameles nudiflora .89,i+'irmiana colorata 

.b6,Duabanga sonneratioides 86,I'icus Cunia 81, 

Bombax malabaricum81,Stereospermum tetragonum .72, 

(Garuga pinriata and G.Garnblei) 68,Litsa.ea spp. 67; 

and Styrax spp. 5. 

The vegetation in Ponbu block might be regarded 

as an Ecotone between this Association and the next, 

as it shows. features öf both Associations. It is not 

distinctive enough to be regarded as a separate Asso- 

ciation and I prefer to include it under the Shorea- 

Terminalia -Garuga Hylium, as this is again a merely 

local alteration in frequency rather than of floris- 

tic composition. The soil here is a pebbly loam of 

moderate depth. The comparb.tively high frequency of 

Duaban a sonneratioides is chiefly due to the fact 
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that this area is very inaccessible. The frequency 

per acre is as follows:- - 

DuL banga sonneratioi.dPs .95,Eryt rr_l4 

.80,PterosTermum acerifolium 72,(0e±halanthus nau- 

cleaides and others)71,0roxylum indicum68, Stereos- - 

iermum tetragonum 65,Tetrameles nudiflora64,Gmelina. 

arborea 63,`T'alauma Hodgsoni 61,Semecarpus Anacardium 

.57, and Terminalia belerica 55. 

The Shorea- Stereosermum iylium_ 

This Association is characterised by the dominance 

of the two species Shorea robusta Gaertn and Stereosper- 

c.u«h tetragonum DC.It differs from the Shorea-T'erminalia- 

Garuga association by the very much smaller percentage of 

Shorea, viz.1.376, and the very much higher percentage 

and much greater prevalence of Stereospermum. TermiDa1ia 

crenulata is more frequent in this Association; Termi- 

nalia belerica and Garuapinnata are much less f re- 

quent. It differs also by the much lower density of 

trees per acre and much greater prevalence of the bam- 

boo, Dendrocalarcus Hamiltonii. 

Although many species are common to both Associa- 

tions, the dominating species differ and, in appearance, 

both Associations are quite distinct, the Shorea- Ltereos- 
0 

permum Hylium being decidedly the more xerophiles. 

This Association is found on the Nahan geologi- 

cal formation on the lower hills facing the plains , 

over an area of about 20,000 acres. The country is 

much more broken than in the Tista Valley; the ridges 
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and spurs are shorter and more numerous and the trend 

of the main ridges is mainly North to South. Although 

the rainfall is higher than in the Tista Valley, being 

140 to 160 inches, the soil is more porous and conse- 

quently drier. The underlying rack is sandstone and the 

soil a light sandy loam. The slopes are for the most 

part steep to precipitous. 

The percentage of the principal species, which 

again are numerous, is as follows:- - 

1. Species over i per cent : -- 

Shorea robuata. Gaertn. 13.3,Stereospermum tetra - 

gorum DC.9.7,Terminalia crenulata Roth 9.1, Schirra 

allichii Choisy. 4.3, Bauhinia purpurea Lion. 3.5, 

Cirnelina arborea Linn. 3.3, Dillenia pentagyna Roxb. 

3.2,Sterculia villosa. Roxb.2.5,Talauma Hod ;soni Hk.f. &T 

2'3,(Garua pinnata Rox42,Albizzia spp.21,Lichelia 

chamaca Linn.2.0,Amoora '4Vallichii King.2.0, Duabanga 

sonneratioides Ham.1.8,TerminElia belerica Roxb. 1.6, 

Cht,Ckra. sia tabularis A.Juss.1.5,Jambosa ramosissima 

Cowan.1.3,Lagerstroemea parviflora Roxb.13,(Beilschm- 

iedia Roxburghiana Nees and B.sikkimensis King.'')12, 

Leliosma sim ,licifolia Walp.1.1,Gynocardia odorata 

rf.Br.1.1,achilus s.1.O,Grewia vestita Wall. 1.0, 

Szzz&um spp.1.0 and Elaeocarjus aristatus Roxb.1.0. 

2. Species under 1 per cent and over 1 per cent 

in order of frequency- - 

T'erminalia Chebula iietz.,Jambosa formosa Walp.,Ficus 

infectoria k oxb. ,Ficus _Curi&. Ham., Dillenia indica 

Linn.,Terminalia myriocaua Heurck and uell Jrg., 

Bridelia spp.,(Cedrela Toona Roxb. and C.microcara 

C. DC.)Trewia nudiflora Liñn.,Dysoxylum .,`íerrni- 

nalia belerica Roxb.,(Cezhalanthus occidentalis Linn., 

and others) Ailanthus grandis Pra.in. ,Tetrameles nudi- 
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flora R.Br. :(Macaranja and Mallotus 

pjylla Roxb.,Oroxjlum indicum Vent. 

spp),Vitex hetero 

,Styrax spp., 

Engelhardtia ssicata B1.,Bornbax malabaricum DC.,Zantho- 

ulum spp.,itian.ifera indica Linn.,Cinnamomum obtusifo- -- --_-.._ ------ 
lium Nees.,Meliosma simplicifolia Walp., (Mc;lia composita 

Wind illd arld Sondias axillaris Hoxb. ),Oastanopsis tribu- -______- ---------- 
loides A.DC.,Sarindus detergens Wall.,Pterospermum aceri- 

foliuw Wi11d.,Actinodaphrie obovota B1.,(Knema linifolia 

Warb., and K.angustifolia Warb.),quercus spicata Sm., ________ 

Anthocephalus indicus A.Rich.,Spondias mangifera Willd., -...__...-...... ______-- _-_.._-_ -__-_.._._ - 

Litsaea spp.,Ficus nemoralis Wa1l.,Castanopsis indica 
-------- ----- --------- 

A.DC.,Helicia. erratica Hk.f.,Elaeocarpus spp.,Garcinia. ------- -------- ---------- ----- 

stisuláta T.And, and Alstonia scholaris R.Br. 

When the density of the forest is considered the 

difference between this and the Shorea- Termina.lia- Garuga 

Association is very striking. 

In Ramthi block,the density per acre of all species 

is 5.4; Shorea robusta being 1.25, and Sterecspermum 

tetr-a,,g;_onum 76. There are no other trees occuring oftener 

than once in two acres. This may be regarded as the 

typical composition of the Association. Radiating from 

Ramthi as a centre, variation in the frequency of the 

principal species and Ecotones between this and adjoin- 

ing Associations are encountered. 

In Lish the only species occuring oftener than 

once in two acres are as follows:- - 

Terminalia crenulata. .96,Stereospermum tetragonum 

.93, and Schima Wallichii 51. 

and in Churonthi: -- 

Steréospermum tetragonum '1.57,T'erminalia 
crenulata 
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96, Schirra Wallichii 92,Shorea robusta 92,Dillenia 

pentagyna .66, and Gmelina arborea 59. 

The Schima- Rauhinia Hylium. 

This Association marks the transition from the 

mainly deciduous to the mainly evergreen forest. Schima. 

Wallichii Choisy.is the dominating species. It is one 

of the most widely distributed species in the district, 

both laterally and vertically. Its dominance at the com- 

paritively low levels where this Association is found 

is due to the heavy rainfall which varies from 160 to 

200 inches. 

Snorea robusta does not occur in this Association 

and the Terminalias of the former Associations are in- 

conspicuous constituents of the forest. Stereospermum 

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 much of the land is under culti- 

vation, the extent of the Association being reduced on 

that account. 

It extends from the Chel as far -as4the 

Jaldhaka River, and.is found on -the alluvial 

fl.:ts near Khumani, as well as on the lower hills. 

The underlying rock is micaceous schist and the 

soil for the most part deep loam. The slopes are on 

the whole more moderate than further west. The 
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percentage composition of the principal species in the 

association is as follows:- - 

1. Species over 1 per cent.- - 

Schima ','Tallichii Choisy.18.6,Bauhinia purpurea 

Linn.9.7,Phoebe lanceolata Nees.4.2,(Cedrela, ï'oona 

Roxb. and C.microcarta C.DC.)2.9,Stereospermum tetra - 

onum DC.2.6,Castanoksis indica A.DC.2.2,Ailanthus 

randis Prain.2.O,Duabanga sonneratioides ham.1'9, 

Jambosa formosa Walp.1.9,'Turtinia pomifera DC.1.8, 

Garcinia stitulata T.And..1.8,Jambosa ramosissima Cowan. 

1'7,Sterculia villosa Roxb.1.6,Jeliosma simplicifolia 

Walp.1.5,Dysoxyluia spr.1'5,Terminalia myriocarpa Heurck. 

and iuiuell.erg.1.4,Actinodathne obovata B1.1.4,aichelia 

ehamkaca. Linn.13,Tetrameles nudiflora R.Br.1.2,Litsaea 

app.1.1,(Macaranga and Mallotus spp.)1.0,Gmelina arborea 

Linn.1.O,Gynocardia odorata R.Br.1.0. 

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

Syzyium spp. (Cethalanthus occid.entalis Linn. 

and others) , (Garuca pinnata Roxb. and G.Gamblei King) 

Castanopsis tribuloides A. DC.,Beilschmiedia spp., 

Lrythrina stricta hoxb. ,'ì'alauma riodgsoni rik. f. and T. 

Eurya accurninata DC.,Pteroslerrnum acerifolium Willd., 

Premna spp.,guercus sOcata Sm.,Brassaisopsis spp., 

idáeoçarEus spp.,Betula cylindrostachys Mall., Bombax 

malabaricum DC.,Albizzia spp.,z;anthoxylum spp.,Arnoora 

tiallichii ríing.,hovenia duicis Thunb.,Cordia oblicua 

Willd. Ficus Cunia i-lam.,Helicia erratica ïik.f.,Odina 

Wodier Roxb.,Ostodes paniculatus B1., Cinammomum 

Cecicoda0ne Meissn.,Alstonia scholaris R.Br.,Termi- 



(43) 

nalia belerica Roxb.,Morus laevigata Wall., Engel- __ 
hardtia spicata B1.,Styrax spp.,Aporosa. dioica Muell. 

Arg . , Ssondias mangifera Wi11d.,Anthocephalus indica 

A.Rich.,Vitex heteruhylla Roxb.,Crataeva unilocularis 

Ham. ,Mallatus phillipinesis Luell.Arg. , Acrocarpus 

fraxinifolius W. and A.,Bauhinia pur,urea Linn., -- - - -- -- - - -- 
Terminalia crenulata xoth.,Cinnamomum obtusifolium 

Nees.,Litsaea polyantha Juss. and Trema spp. 

It will be noticed that Beilschmedia Roxbur hiana 

and species of Eugenia which are the dominating trees 

in the region of heavier rainfall, are Oh the increase. 

The gradual increase in the number of evergreens 

and the density of the forest is illustrated by the 

following examples showing the frequency per acre of 

the species in various blocks. 

Lethi. 

Density per acre all species 4.1. 

Schirra Wallichii 3.63,Bauninia ÿurpurea 87,Stereos- 

permum tetragonum 82,Terminalia crenulata 73,Ster- 

culia villosa 72,Michelia champaca 60,Jambosa ramo- 

sissima 57,and Castgnopsis tribuloides .5. 

In Sakkara block which is some 5 miles further 

east, Terrsinalia crenulata disappears and evergreens 

are rather more frequent. The figures are as follows: - 

Density per acre, all species 22'3. 

Schima Wallichii 4.79,Bauhinia purpurea 2.55,Stereos- 

permum tetragonum 2.02,Phoebe lanceolata 1.3, (Phoebe 

Hainesiana and P.attenuata.)1.12,Sterculia villosa. 78 

Duabanga sonneratioides 85,Castanopsis indica .69,. 

Ailanthus grandis 60, and Gedrela spp. 55. 
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This block is about the centre of the area covered 

by this association. 

The figures for West -Nar show a still greater 

prevalence of evergreens and a higher frequency of 

the species in the next association and are as follows:- - 

(a) Density per acre all species :- 25.5. 

Schima Wallichii 234,Bauhinia purpurea 2.0, 

Jambosa ramosissima 107,(Phoebe Hainesiana and P. 

attanuata)98,Cedrela spp. 82,Garcinia stipulata .73, 

Stereospermurn tetragonum 73,Duabanga sonneratioides 68, 

Terminalia myriocarpa 60,Meliosma simplicifoli_,. 60, 

Ailanathus grandis 56, and Turpinia pomifera .50. 

The Eugenia- Phoebe Hylium. 

The Eugenia -Phoebe Association is found princi- 

pally in the east of the District where the rainfall 

is heavy approaching or reaching 200 inches per annum. 

it is occasionally found further west on northern 

aspects. The great majority of the trees are evergreen. 

In this Association species elsewhere uncommon in the 

Lower Hill Zone are to be found in abundance. 

The ex!:ent of the area covered by the Association 

is as follows:- - 

1. Species over 1 per cent. 

Jambosa formosa Walp. 24.1,(Phoebe Hainesiana 

R.Br. and P.attenuata Nees.)20.0,(Beilschmiedia Roxbur- 

ghiana Nees. and B. sikimensis King.)6.8,Dysoxylum 

spp. 5.9,Polyalthia simiarurn tenth. and Hk.f.4.0,Jambosa 
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rarnosissima Cowan.4.0,Meliosrna simplicifQiia Wai.p.3.0, 
Castanópsis i_ldica A. DC. 28,Lit:e4 spp.23, ieri- 
nalia rnyriocarpa Heurck and L4iuell.Arg.18,Liç],ia 

Ehárnuáçá Linn.1.7, tereoellerrn4w ttragQpum 1 7, ça- 
rnomu l obtusif oliwg ieea.1 6, ujnla_purprea Linn.1 5, 

Sÿzygiurn spp.1.2,1g,e4çaruâ spp. 10. 

2. Species under 1 per cent but over 1 per cent in 
order of frequency:: 

Alstonia scholg,ris R.Br.,Pruglá spp., A4QSra 

ti`fallichii King.,Gynocardia odorata R.Br.,(Garcinia sti- 

pulata T.And. and Sarcosermá arboreum Benth.),Duabanga 
, 

----- -- __--_- 
sonnertioides Ham.,Tetrarneles nudiflora R.hr.,`ï'urpiniá 

pcmifera DC.,Castanpis tribuloides A. DC.,Ficus in- 

fectoria Roxb.,Ailanthus Prain.,Styráx_spp., 

Holarrhena antidysenterica 1a11.,Endoserrnurn chinense 

Benth.,Actinodaphne obovata B1.,Phoebe lanceolata Nees., 

Cordia oblictuá Willd. , Schima Wallichii Choisy. , ïalauma 

Hod4.soni f.and T.,Garuv, spp.,Cinnamomum Eedicodahne 

Meissn.,Machilus spp.Llanciferaindica Linn.,Firrciiana 

colora.ta, R.Br.,Kzdiá calzciná Roxb.,Canarium sikkimensis 

King.,ChukCAsia tabularis A.Juss.,Cedrela spp.,Sterculia 

villosa detervns Wa11.,Semecar-.2us anacardium 

Linn.,Glocidion spi .,Bischofia javanica b1. and Acro- 

camus fraxinifolius W. and A. 

Surrounding the region characterised by the Eugenia - 

Phoebe Hylium there are considerable areas to the east, 

west and north in which the dominants of this Associa- 

tion mingle with both those of the Schima- Bauhinia Hylium 

and those of the Schima- Castanopsis- Phoebe Hylium of the 

subtropical zone. - 
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Examples of-the Schima -Eugenia ecotone are found 

both in East Nar to'the west of the area where the 

Eugenia- Phoebe Hylium is found, and to the east of it 

in Paren Block. 

The dominating species expressed in terms of den- 

sity per acre are given below. 

East Nar. 

Schima Wallichii 9.26,Cinnamomum obtusifolium 2.4, 

Talauma Hodgsoni 2.31,Jarnbosa ramosissima 2.16,(Phoebe 

Hainesiana and P.attenuata)1.70,Machilus spp.1.55, 

(Beilschrniedia Hoxburghiana and B.sikkimensis)1.44, 

Terminalia myriocarpa 1.19,Meliosma simplicifolia 1.15, 

GGarcinia stipulata 86, uercus spicata 77,1'yiicheiia 

ehampaca 68,Jambosa formosa 68,Phoebe lanceolata 1ees. 

63,Turpina ponifera 56,Castanopsis indica 55,Casta- 

nopsis tribuloides .54,Dysoxylum spp.5. 

Paren Block. 

Density-per acre all species 43.00. 

Schima Wallichii 9.26,Terminalia myriocarpa 2.24, 

Syzygium spp.1.75,Castanopsis indica 1.68,Cinnamomum 

eecicodaphne 1.61,Beilschmiedia spp.1'58,Litsaea lanceolata 

1.42,Cordia obliqua 1.28,Betula cylindrostachys 1'28, 

Bauhinia purpurea 1.26,Stereospermum tetragonum 1.1, 

Dysoxylum spp. 84,Gynocardia odorata82,Talauma 

Hodgsoni 79,Duabanga sonneratioides 63,Erythrina 

stricta 61,Jambosa ramosissima 58, Turpinia ponifera 

.54, 1Iichelia ehampaca .51 and ideliosma simplici- 

folia .51. 

A similar floristic composition 
occurs in a 
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locality isolated from the main area dominated by the 

Schima- Eugenia ecotone, namely in the upper parts of 

Mungpong block. The occurence, of these species in 

this locality where the rainfall is much loner is 

dependent upon the aspect which is north. The frequency 

in this part of ¡lungpong is as follows: -- 

(b) Density per acre all species 38.2. 

Syzygium spp. 2.35, Schirna Wallichii 1.94,Jambosa formosa 

1.66,angifera indica 1.50,1Lichelia Ehampaca 1.48, 

:ac.ii lus spp .1.22, Cinnamomum Tatuala 1.11, Talauma 

Hodgsoni 84,Dysoxylum spp. 80,Stereospermum tetragonum 

.78, i'jiyrsine semiserrata .74, Symplocos spp. 70, Dillenia 

pentagyna .59 and Duabanga sonneratioides 53. 
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Consociations. 

çrocarpus fraxinifolius W.and A. A few pure groups of 
this species are found in the Eugenia- Phoebe Associa- 

tion some two miles north of Khumani. Although this is 

not one of the principal species of the Association, it 

is the dominant species over small areas and not sub- 

dominant. It must therefore regarded as forming Conso- 

ciations and not Societies, which according to Clements 

are groups of sub -dominant species- "In forest only 
1 

beneath the primary layer of trees ". It is interesting 

to note that the seed of this species appears to germi- 

nate very readily on land cleared for plantations. For 

example, in the plantations in Mal block, there is a 

profuse growth of young Acrocarpus poles within a dis- 

tance of four to five hundred yards of the Gorubathan 

road along which a number of these trees have been 

planted. 

lbizzia marginata Merr. Consociations of this species are 

found in the Shorea -Terminalia - Garuga Hylium and are con- 

fined to the land within a few hundred yards of the Tista 

River. The Consociations along the upper reaches of the 

river within the District are the largest and are typi- 

cally found where the land at the foot of the valley is 

fairly flat. Although the Consociations are of small ex- 

tent this tree is fairly common in the forests to an ele- 

vation of 5,000 feet. 

Lllenia pentagyna Roxb. This is a medium -sized tree, very 

common on thë plateaux and drier ridges of the Lower Hill 

Zone and also typical of the Savannah forest in the plains. 

1 
Clements 1.c. page 130. 
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In the hills it frequently grows to a large size and 

is often buttressed at the roots. The leaves, which 

are very large, appear after trie flowers, in Lay. In 

troth the Shorea -Stereospermum and Shorea -Terminal ia- 

Garuga Associations, it is common, but is usually mixed 

with other species and when found with Shorea robusta 

it seems to indicate poor soil. It does,however, form 

Corisoci;.tions, especially in the former Association. 

These Consociations are open and the trees are usually 

scattei d with Dendrocalamus Hamiltonii in the lower 

storey. 

Duabanj a sonneraticides Harm. In the Shorea-Terminalia- 

Garuga Hylium the dominant species near the banks of 

streams is sometimes Duabanca sonneraticides. The Con - 

sociations are however always of small extent. The long 

pendent branches, large opposite leaves and terminal 

flowers make this tree very conspicuous wherever ,if it 

occurs. It was undoubtedly formerly much commoner in 

the forests than it is to -day and its comparative scarce- 

ness is due to its popularity as a box -planking timber. 

It is noteworthy that it may be found more frequently 

than elsewhere in Ponbu block, which is the most inacce- 

ssible part of Tista Range. It is also typical on land- 

slips in the lower Hills and will be mentioned in this 

connection under serai communities. 

Firmiana colorata R. Br. This species is rather rare but 

small Consociations of it are found locally in the 

Shorea- Stereospermum Hylium, especially near the top of 

Lish Block and in Naam and Fagu blocks. Like Dillenia 

pentagyna this tree is leafless during the hot season. 
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Jambosa ramosissima Cowan. This is an evergreen tree of 

medi,.m size very common on the slopes between the Tista 
and Jaldhaka rivers. It grows in rather damp or shaded 

localities. Consociations of it are found in the Schima- 

L-auhinia hylium and in the Schima -Eugenia Ecotone, both 

in Lungpong Block, on the northern slopes of the inner 

valleys,and in the western portion of the Lower Hill Zone. 

Phoebe attenuata Nees. This is a very common tree of the 

areas of higher rainfall in the Lower Hills. In appear- 

ance it very closely resembles Eachilus edulis/ _King. 

and is the "Aule Lapche Kawla" of the Nepalese. It forms 

Consociations in both the Schima -Bauhinia and Eugene - 

Phoebe Associations. 

Schima Wallichii Choisy. This is a large tree and one of 

the most widely distributed. It is the commonest species 

at about 4,000 feet but extends to the plains and up to 

6,000 feet. In the Lower Hill Zone it is commonest at the 

upper levels, except in the east where, with a higher 

rainfall it is common at ali elevations. Consociations 

are found principally in the Schima- Bauhinia Hylium. 

In the Tista valley at elevations of 2,500 to 3,000 

it is sometimes mixed with Shorea robusta forming an 

Ecotone between the Shorea -Terminalia - Garuga Hyliuri and 

the Castanopsis - Schima Hylium of the Middle Hill Zone. 

At an elevation of 1,000 -2,000 feet between the Shorea- 

Stereospermum and Schima- Bauhinia Associations, it commonly 

forms an Ecotone with Stereospermumn in Fagu, Noam and 

Sakkam blocks. In the Lower Hill Zone its optimum rain- 

fall is from 160 -180 inches; on areas of lower rain- 

fall it usually avoids dry exposed slopes. 
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Shorea robusta Gaertn. Lal which is very widely distri- 
buted both in the Lower Hill Zone of the Himalayas and 

on well drained land in the Terai, extends also far 

into the Hills along the valleys of the main rivers. 

Consociations of this species are one of the principal 

features of both the Shorea -Terminalia -Garuga and the 

Thorea- Stereospermum Associations. Shorea robusta, one 

of the commonest and most valuable trees on the Lower 

Hills, grows gregarioasly on the ridges and extends for 

a considerable distance down southern and south -westerly 

slopes. The number of species associated with it increases 

with the distance from the ridge and Shorea robusta is 

seldom found in the small valleys. 

In the area dominated by the Shorea-ï'erminalia- 

Garuga. hylium, large compact masses of 341 are found in 

Rungpo, Sangser, and Bhalukóp blocks. Consociations are 

small and few in Mangbar but are again large in Tashi - 

ding, Kamesi and Rinkingpong Blocks. Southwards from 

the Rilli the extent of the Consociations gradually de- 

creases till in Ponbu block most ofthe Sal is scattered, 

there being only a few small groups. Scattered trees 

also decrease in numbers downwards along the Tista Valley. 

It is interesting to note also that from north to south 

as the rainfall increases, the elevation to which sal 

goes decreases from about 3500 ft. in Rungpo to 1500 ft. 

in Ponbu. 

In the Shorea- Stereospermum Hylium the Consociations 

of Sal are smaller, partly because the soil is poorer, 

and partly because the ridges are narrower and often 

discontinuous, and Shorea robusta is found principally 

on the crests of the ridges. A characteristic of Shorea 

Consociations in this locality is the absence of tall 
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savanah grasses, very coLl on as societies incertain 

types of Sal forest in the ï'erai. The principal under- 

growth in the .J._ forest of the Tista Valley is bamboo - 

like grasses Pogonantherum saccharoideum Beauv. and 

P. crinitum Trin. 

There is á very striking absence of Sal in the 

Kalimpong Division between the Chel and Jaldhaka rivers. 

In Lethi block, the easternmost block of Chel Range, it 

is plentiful than elsewhere between the Tista and Chel 
A 

hivers. At the Lethi River it suddenly stops and is not 

found west of this area within the division, except for 

one or two trees at Khumani near the western boundary. 

This curious break in the distribution of this species, 

which is common along the whole of the foothills of"the 

Himalayas, is chiefly accounted for by the geological 

formation. The absence of Sal coincides with what is said 

to be the only gap in the Tertiary formation along the 

whole front of the mountain range. The Nahan series ends 

abruptly at the Chel River and the Dalings abut on to the 

alluvial plateaux, which here reach an elevation of near- 

ly 2000 ft. At the same time the hills at this point 

recede some five miles further north. 

Another factor which plays some part in checking the 

spread of Sal beyond the Lethi is the rainfall. It 

increases eastwards from the Tista and here is about 

160 inches, making suitable conditions for heavy ever - 

green forest, which in any case, in this area, tends to 

encroach on Sal forest when the latter is not periodi- 

cally burnt. The few Sal trees near Khumani cannot be 
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regarded as strays from the Lethi area some 20 miles 
away, but mark the northern limits of Shorea robusta 

in the Jalpaiguri District. This is fairly conclusive 

for proceeding South from Khumani, Sal gradually be- 

comes more frequent and at some five miles' distance 

it may be found in considerable quantities. 

Mr. Gamble's map on page 3 , shows a very much 

larger area dominated by Sal than is at present found. 

Although the map is undoubtedly not very accurate and 

exaggerates the extent of the Sal forests in 1875, it 

is probable that 1 was decreasing until about 1895 

when restrictions on felling were introduced. During 

the past 20 years there has been a slight increase in 

the total number of trees. 

This is borne out by the figures of the regent 

and previous Forest iiorkirig Plans and the increase is 

certainly due to measures of conservancy enforced by 

the Forest Department. 

Sterculia villosa Roxb. This isafairly large deciduous 

tree very typical of the dry mixed forests in the plains 

and on the plateaux near the foot of the hills. It 

forms Consociations in the Shorea -Terminalia -Garuga 

and Shorea- Stereospermum Associations on dry exposed 

slopes. It is often associated with Dillenia enta yna, 

Stereoslermum tetragonum, Terminalia belerica and 

Bauhinia lurpurea. Open Consociations are found prin- 

cipally in BhalukOp, Tashiding, Kamesi, RIngkingpong 

and Lethi blocks. 
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Terinalia crenulata Roth. This is one of the commonest 

species. in the Shorea -Stereospermum Hylium and is not 

uncommon in the Shorea -Terminalia - Garuga Hylium It 

is a large deciduous tree and forms Consociations on 

dry slopes and is not confined principally to the ridges 

as is the case with Shorea robusta. Consociations of 

Terminalia crenulata are smaller than those of Shorea 

robust, but still of fairly large extent, particularly 

in the l {illi valley, namely in Ringkingpong, Karnes' and 

Tunang blocks. In the Shorea -Stereospermum Hylium Con - 

sociations are very frequently found, especially in 

iaungpong, Letni and Churonthi blocks. This species al- 

though an excellent timber tree, has largely escaped 

felling on account of the extreme hardness of its wood. 

Terminalia myriocarza. Heurck. and Duell. Arg. This is a 

large deciduous tree growing througrtout' the Lower 

Hill zone in rather damp localities and particularly 

in the valleys. It is the 'pani' (water) 'sai' of the 

Paharias in contradistinction to Terminalia crenulata- 

'pakha saj'- the saj of the slopes. Consociations are 

very noticeable when the tree is in flower, the largest 

being found in Paren and Rungo blocks. This locality, 

having a heavy rainfall, is well suited to this species, 

but its prevalence is probably attributable more to the 

fact that both these blocks are remote and have prac- 

tically never been worked for timber. In the Tista Valley 

the largest Consociations are to be found in iangchu 

block. ilsewhere the tree must have been formerly much 

more common. It is one of the most popular timber trees 

and a very large number must have been: 
felled and extracted 

during the past fifty years. 
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S o c i e t i e s . 

Andropogon assimilis Steud. A gregarious grass com- 

mon in the Lower Hills. 

Calamus acanthospathus Griff. This cane is not very 

common, but it forms small Societies in the Castanop- 

sis-Schima Association, east of the Tista, in the 

upper parts of Chel Range. Its scarcity is partly due 

to trie fact that it is the stoutest and strongest spe- 

cies in the district. 

Calamus erectus Roxb. var.,achizospathus. A densely 

tufted rattan very common in both the Sharea-T'erminalia 

and Shorea-Stereospermum Associations, especially on 

drier slopes. 

Calamus leptospadix Griff. Societies are common in 

the valleys, especially in very damp places where the 

cane forms dense thickets. 

Camellia drupifera Lour. A shrub resembling closely 

the Tea plant and forming societies in the Shorea- 

Stereospermum Hylium especially in Iungpong block. 

Casearia Vareca Roxb. A small shrub forming socie- 

ties along the banks of streams on the plateaux and 

on the valleys. 

Crotalaria tetragona Roxb. A common shrub 6 -8 ft. 

high, on the drier slopes, in both the Shorea- T'ermi- 

nalia- Garuga and Shorea- Stereospermum Associations. 

Daemonorops Jenkinsianusart. Societies are com- 

mon locally, especially in the valleys and damper 

parts of the Lower Hill Zone. 
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Dendrocalamus Hamiltonii Nees. This is the common- 

est bamboo in the lower hills, where it covers large 

tracts, to the exclusion of most other species. It 

forms very extensive societies in the Shorea- Termina- 

lia Association, especially in the neighbourbood of 

the Tista river. In the Stereospermum -Terminalia Asso- 

ciation, some 6000 acres are covered with this bamboo, 

with tall trees often scattered at wide intervals. In 

the Shorea Consociation$ it grows under shade, does 

considerable- damage to the Sal and effectually pre- 

vents the natural regeneration of this species. It is 

also exceedingly common in the Schima -Bauhinia Associa- 

tion. 

Desmodium dioicum DC. A small shrub, commonly form- 

ing societies in the Shorea -Terminalia - Garuga Hylium 

in the Tista Valley, especially in Shore,, Consociations. 

Desmodium heterocarpum DC. Societies of this plant 

occur everywhere from plains level up to 4000 ft. 

Desmodium latifolium DC. Societies are found in Shorea 

Consociations. 

Desmodium pulchellum Benth. This species also forms 

societies in the Shorea Consociations in the Tista 

valley, at altitudes not exceeding 2000 ft. 

Dillenia indica Linn. Small Societies are common 

in the valleys and in the plains in damp localities, 

especially near streams. 
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Endospermum cninense Benth. This species was only 

recently found at Rajabhatkhawa. by Mr. Shebbeare and 

myself. There only two isolated trees were found. 

Several small societies were, however, found by me 

more recently in the Eugenia- Phoebe Hylium near 

1.humani. 

Fiemin is bracteata Wight. An erect shrub, 5 -10 ft. 

high, forming Societies on the drier slopes in the 

Lower Hill Zone. 

Flemingia congesta Roxb. Societies of this species 

are found especially in Shorea Consociations, although 

it is also fairly common elsewhere on the drier slopes 

of the lower hills. 

Flemingia stricta Roxb. A small shrub characteristic 

of Shorea Consociations. 

Gleichenia linearis Burn. A very common straggling 

gregarious fern in all Associations in the loger hills. 

Homonoia riparis Lour. Small societies are very com- 

mon in the Tista Hiver bed. 

Imperata arundinacea Cyrill, Forms .9ocieties,espe- 

cially in Shorea Consociations of the Shorea-Stereos- 

permum Association. 

Indigophera pulchella Roxb. A handsome under -shrub 

common in Shorea Consociations. 

Inula eupatorioides DC. A common _Society in dry 

localities especially in the Shorea- Terminalia- Garuga 

Association, most frequently on the ridges 
in Shorea 

Consociations. 
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Jazzibosa praecox Cowan. n medium sized tree forming 

Societies, especially near streams in the Eugenia - 

Phoebe Hylium. 

Leea crispa Simm. A gregarious shrub common in the 

drier parts of the lower hills, very frequent in 

Shorea Consociations. 

Leea robusta Roxb. Societies of this species are 

characteristic of the ridges, especially in Shorea 

Consociations. 

Licuala peltata Roxb. This palm is not common, but 

is gregarious forming small societies. It ascends to 

6000'. 

e sua f erre:. Linn. This tree is only found in two 

localities, namely in Khumani block and in Mal forest. 

'Where it occurs it is gregarious over a fairly large 

area. 

Micrornelum uubescens Bl. A very strongly scented 

shrub, commonly forming Societies in the valleys. 

Phlogacanthus thyrsiflorus Nees. Societies are com- 

mon on the damper slopes, near the foot of the valleys 

in the Shorea -Terminalia - Garuga Association.It is an 

evergreen shrub with handsome flowers, occuring in 

large groups. 

Pinanga gracilis Bl. A palm, frequently gregarious, 

forming small societies in damper localities, espe- 

cially in the valleys of the Lower Hill Zone. 

Pseudostachyum poiymorphum Munro. A common bamboo in 

the valleys of the lower hills, especially in the 

Schima -Bauhinia and Eugenia- Phoebe Associations. 
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Saurauja Roxburghii Wall. A small tree, forming 

Societies on the banks of streams and in the valleys 

of the lower hills. 

`!focdfotdia fruticusa Kurt, . A straggling shrub fair- 

ly common in the Shorea- Terminalia Association, but 

more so in the Shorea- Stereospermum Association, e.g., 

at the top of Lish Block. Societies are usually found 

in open places in the forest. 



Chapter VII. 

THE SUB -TROPICAL OR "MI.DDLE 
- HILL ZONE . " 

Mr. Gamble in iris account of the Darjeeling 

forests'uses the term ":fiddle hill Forests" in referring 
to elevations between 3,000 and 6,000 ft. He notes 

that When the Forests of Darjeeling were gazetted 

between 1665 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 these altitudes 

was held fit to be given up to cultivation ". 

The same policy was followed when the Reserved 

Forests'in the Kalimpong sub -division were gazetted, with 

the result that it is only in the East of the area 

that extensive Forests occur between these elevations. 

In this Zone Forest Associations occupy an area of less 

than 30 square miles, there beinE only about i sq. mile 

in the Tista Valley, 4 sq. miles between the Chel and 

the Neora, about 6 square miles on bulygaon saur and 

the remainder in the west of the District. 

A perusal of the map accompanying Gamble's article 

in the Indian Forester of 1875 reproduced on page 3 

shows that the extent of these forests, particularly 

in the South -west has been reduced in the past 50 years 

and much the greater part of the land between eleva- 

tions of 3, and 6,000 feet is now under cultivation. It 

may be said that there is now no normal forest between 

these elevations, other than that within the Forest 

Reserves. There are considerable areas where the trees 

have been felled for cultivation and the land has been 

1 . Gamble in the Indian Forester, Vol.I,1875. 
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abandoned or where most of the trees have been felled 
and the area is used as grazing ground for the cattle 
of the neighbouring villages. The vegetation on such 
areas will be described. 

cr. Gamble notes that "The finest and largest 

specimens of toon timber occur just in the belt we are 

noticing "; and speaks of "the walnut,Ju;laQs rQ 4, 

whose favourite habitat appears to be the lower slopes 

of the valley at about 5Ç00 feet altitude ", but both 

these trees are now exceedingly scarce in this zone. 

The great majority of the trees are evergreen. 

The commonest species are Castanopsis indica. A. DC., 

Schimalallichii Choisy., and Enelhardtia spicata B1. 

The first is the most frequent species between 2,500 

and 3,500 feet, the second reaches its maximum fre- 

quency about 4,000 feet and the third between 5,000 

and 5,500 feet. 

The first two Associations described do not lie 

entirely within the zone, as they are found at eleva- 

tions between 2,000 and 4,000 feet. The principal Asso- 

ciation is the Engelhardtia- Castanopsis - Schima Betula 

Hrlium. There is less differentiation within this zone 

then in the Tropical :one, a feature partly dependent 

upon the fact that there is no change in the Geological 

formation, the whole area being on Sikkim gneiss. 

Epiphytes are not nearly so common as in the Tro- 

pical Zone' and are mostly Vacciniaceae. Numerous species 

also of the parasitic genus Lòranthus are found on both 

Castanopsis and Schima. Large climbers, too, are much 
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less common, although there are a number of them 

belonging principally to the Apocynaceae. Thé largest 

climber of the Middle Hill Zone is Mucuna macrocara 

Tall. 

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, chestnut ,cherry,maple,bifch,alder, all of them fine 

large trees. ----- -w - - -- .1111. IND 

$ noticeable feature in many of these forests is 

the prevalence of tree ferns, Alsophila, with tall grace- 

ful stems and feather foliage, making them at onee the 

most conspicuous and the most beautiful of forest plants; 

the dense thickets of hill cane Plectocomia Himalayana, 

especially found wherever the rocks are too steep for 

big trees, and the multitude of large - leaved Aralias 

whose leaves are often much used for feeding cattle. 
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The Castanopsis- Schima- Hylium. 

This Association and the next are found at ele- 

vations intermediate between the Lower and Middle 

Hill Zones, from 2,000 to 4,000 feet, varying accord - 

ing to aspect. in the Association Castano2sis tribu - 

loides greatly predominates, being 37% of the trees on 

the area. C. indice and Schima Wallichii are almost 

equally common, each being 13% of the total. The per - 

centage of evergreens in this Association is much small - 

erthan in the next, and the Association is characteristic 

of the slopes of the Tista Valley, where the forest 

rises above 3,000 feet, especially above the Rilli in 

Kamesi and Tunang blocks. The Association is also found 

in the valleys of the higher parts of Chel Range, espe- 

cially in Churonthi, Noam and Fagu blocks. Graduations 

between this and both the S ?orea- ̀T'erminalia- Garuga and 

Shorea- Stereospermum Associations are found, Shorea 

and Schima being the predominating species over small 

areas. The Association is found on clá,yey loam overlying 

Sikkim gneiss and 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. 

Castano2sis tribuloides A.DC. 37.2,Castano2sis indica 

A.D C. 13 °4,Schima Wallichii Choisy. 13.0,Boehmeria 

ruculosa ':edd. 3.8,Ficus Cunia Ham. 3.1,Terminalia 

belerica Roxb. 2.6,Syzygium spp. 24,Terminalia crenu- 

lata Roth. 1.9,Albizzia Erocera Benth. 1'9,Callicarpa 

arborea Roxb. 14,Bombaxmalabaricum DC. 1.4, and 

Sterculia villosa Roxb. 1.4. 
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(2) Species under 1 per cent but above 1 per cent 
in order of frequency -- 

Machi lus spp., BQl iliu?a_li1dri2làrea Linn., Heynea 

trijuga Roxb., 
; .2uercus dicata Sm., taischofla javá- 

nica Bl., Grewia vestita Wall., Semecar us anacardium . 

Linn., Cinnamomum Cecidodathne Meissn., (Cedrela Toona 

Roxb. and C. microcar1a A. DC.,),Stereouermum tetra - 

gonum DC., Litsaea polyantha Juss., T'erminaiia khebulQ 

netz.,Erythrina stricta Roxb., (K dia calcina Roxb. and 

K. jujubifolia tariff. ),`ierminalia belerica ±o xb., GmeJ.aj a 

arborea Linn . , (Garu a pinnata Roxb. and G. G lbie,. J .j g,1 

Albizzia marginata uerr., Terminaiia ulyriocarya Heurck. 

and 1!uell.Arg.., _Firmiana colorata R.Br., Prunus cer.AAPid.ps 

Don., Spondias mangifera Willd., Ficus religiosa Linn;, 

Albizzia odoratissima Benth., Elaeocarpus spp., _1111.L1s. 

phillipinensis 1 uell.Arg., Meliosma simplá ifo iu úalp., 
Oroxylum indicum Vent., Eur a 

Br. and P.attenuata Nees.),Bridelia spp. and Duaban a 

sonneratioides Bam. 

The Schima-Castanopsis-Phoebe Hylium. 

Although this Association aril the former.are close- 

ly allied, two of the principal species being the same, 

there is a considerable difference in the subordinate 

species,there being a very much higher percentage of 

evergreens in the Association now described. At the same 

time the frequency of the dominant species is different. 

Schima Wallichii Choisy. is the commonest, forming 26 

per cent, Castanopsis indica A. DC. remains second in 

frequency, but Phoebe Hainesiana Br. and P.attenuata Nees 

COMB third and Castanovis tribuloides A. DC. only fourth 
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at 4.5 instead of first at 370. The additional num- 
ber of evergreen species gives the Association a dis- 
tinct appearance from the former. It occurs at the same 

altitudes but in regions of higher rainfall, viz. above 

160 inches per annum. The Association is found princi- 

pally in Dalingkot, Ambiok, Rungo and Paren blicks, 

occupying altogether about 4,000 acres. The percentage 

composition is as follows:- - 

Species over 1 per cent. 

Schima FJaliichii Choisy. 259,Castanopsis indica -- - - -- --- - - - - -- 
A.DC.8.7,(Phoebe attenuata Nees and P. Hainesiana Br.)) 

4.7, Castano psis tribuloides A.DC.4.5,Bauhinia purjurea 

Linn. 4.1,Stereospermum tetragonum DC. 3.1,Phoebe lan- 

ceolata Nees. 2.6, iichelia ehamnaca Linn. 2.5,(Cedrela 

Toona Roxb. and C._ microcaria A.DC. ) 2 i,Lrthrina stricta 
koxb. 2,Duabana sonneratioides Ham. 1.8,1;urya spp. 

1.7,LacaranLa spp. 1.5,`furpinia ppmàfera DC.1.4,Lacriilus 

spp. 1.4, Beilschmiedia spp. 14,Ailanthus grandis Prain. 

1.4,Callicar2a arborea Roxb. 1.2, Helicia erratica Hk.f. 

1.2, Meliosma simlicifolia Walp. 1.2,uercus spicata 

Sm.11, Terminalia myriocarpa Heurck.and Luell. Arg.and 

Jambosa ramosissima Cowan.1.0. 

Species under 1 per cent but over .1 per cent in 

order of frequency -- 

Anthoceihalus indicus Rich.,Gynocardia odorata 

R.Br.,Dzsoxylwa s p.,Cordia obliqua Willd.,Cinnamomum 

Oecicodazhne Nees., Bauhinia ur_urea Linn, Albizzia 

odaratissima Benth. ,Engelhardtia spiccita ill., Elaeocarus- 

spp. , (i ydia calycina Hoxb. and K. qubifolia Griff.) 

Betula cylindrostacnys Wall., Alstonia_schola_Lis R.Br., 
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Syzygium spl., Actinodaphne obov,:._ta B. ,Garcinia stipulata 
T.Ar_d.,Vitex heterohylla Roxb. .Talaurna Ho:gsoni Hk.f. 
and T.l!aliotus phillipinensis Iue11.Argidrrsine capitellata 
A:APz. and 1':T.se_r-iserrata :''all.)Hovenia dulcis Thunb.,Gmelina 

arborea Linn.,Styrax spp.,Drypetes laicifolia Pax. and 
K.Hoff., Premna spp,(Aporosa dioica Luell.Ara..and 
Casearia glornerata Ro:b) ,Litsaea spp., (Macropanax and 

Brassaiopsis spp.),Laurocerasus acuminata Poerri.,Ostodes 

paniculata B1.,Wendlandia tinctoria DC.,Litsaea polyant'ria 

Juss.,Albizzia marginata Lerr.,Aesculus pundaana.,Albizzia 

procera.,Ficus glornerata.Roxb.,ricus nemoralis Wall., 

(Garuga pinnata Roxb. and G.Gamblei King.,)Glochidion spp, 

wiorus iaevigata '.all.,`:.: - _' . = , ._. - . Holarrhena 
___-- ---é----- __________ 

aritidysentorica. beiljámina Roxb.,`l_eï`rninalia 

crenulata Roth.,Sterculia villosa Roxb.,Cephalanthes 

occidentalis Linn.,Polyalthia simiarum Benth and Hk.f., 

Jambosa formosa Walp. ,Mánfiferu indica Linn. and Acrocarpus 

fraxinifolius "t`, & A. 

The Engelhardtia=eastá.hopsis-Schimá.=Bétula-Hyliúm. 

The Engelhardtia- Castanopsis- Schirila- Betula- Hylium is 

characteristic of the greater part of the sub -tropical 

'one, and, except where the rainfall is exceedingly heavy, 

it is the only Association found at elevations between 

4,000 and 6,000 feet. This Association is characterised 

by the high percentage of En ;elhardtia sj icata B1,Casta- 

nopsis tribuloides A.DC.,Schima Choisy. and 

Betula cylihdostacnrs Wall. 

The frequency of these four species depends chiefly 

upon elevation. Engelhardtia usually 
takes premier place 

at elevations above 5,000 ft., 
and below this elevation 
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Castanopsis tribuloides followed by Scilima.. 

As rias already been pointed out the greater i.-art 

of the land between these elevations is under cultiva - 

tion, so that at one time this Association ,could have 

occupied a very much larger area than it does at pre - 

sent. It is found chiefly on Lulygaon spur and to the ror.th- 

west of :thatarea, covering altogether .about 15,000 acres, 

the underlying rock being Sikkim gneiss and the soil a 

fertile clayey loam with a moderately deep layer of 

humus. Two series of percentage figures are given,show- 

ing the changes in the composition belon, and above 

5,000 ft. 

below 5,000 ft. 

Species over 1 per cent -- 

Castanopsis tribuloides A.DC. 16.2,En elhardtia 

_sicatL El. 15.0,Betula c rlindrostachzs Ball. 

Schema uiallicni Choisy. 8.6,Alnus nealensis H.Don 

7.7,Macro anax and bras aiojsis srp. 3.4, r'alauma Hod 

soni Hk.fil. and T.,E4,ïaeevesia pubescens r;ast.2.2, 

(Cinnamomum caudatum Rees and others) 2.0Ç:Iacaranca and 
., 

Mallotus spp.l2.O,Hovenia dulcis Thunb.18,1`Lcer-horn- 

scni g. 1.5, (Cedrela To.ona Roxb. and C.mri.crocarpa DC.) 

1. 5, Cinnamomum cecicodajrine bees. 1'2, Sarcosperma arbo- 

reumi Ham. 1.2,Evodiafraxinifolia Ik.f. 1.1,1:_elia corn- 

posita. 1=L,Beischmiedia spp. 1.1,Castanojsis indica 

DC. 1"0. 

Species under 1 per cent but over 1 per cent in 

order of frequency -- 

Ficus Hoxbur6hii spp. , qssá 

javanica .:angerin.,lilstonia scholaris x.Br..Dysoxylum 
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spp.,Çinn ;raorrum öbtusifoliuu Nees.,Iit4AAeg,, spp.,Ag,u.- 

carpus fraxinifolius W,& A.,i+icus elastica Roxb., ________ 
Gynocardia odorata R.Br., wTerminalia Chebula Retz.(,rhoebe 

Hainesiana R. Br. and P.attenuata Neesj,3emecarpùs anacardium 

Linn.,Turpinia pomifera DC.,Jambosa Rurzii Cowan.,Machilus 

edulis King.,Quercus lanceolata Roxb.,Callicarpa arborea 

Roxb. , Ostodes Eaniculata i 1. , Morus laeviEata .fall. , Leliosma 

simplicifolia tilalp.,Eurya spp,Syzycium claviflorum_Wall., 

Ficús Cunia Ham.,Albizzia marinata Merr.,Acer Campbellii 
- - -- - --- - -- - - -- 

dk.fil. &T.,Quercus spirata, Sm.,Brassaiopsis spp.,Styrax 

spp.,:'icus_Beniamina Linn.,Odina Wodier, Prunus nea.ulensis 

C.K.Schn..,Cordia obliluá,_ddilld.,Ailanthus Eraridis Prain., 

Grewia vestita Wall.,Albizzia rocera Benth., Machilus 

spp.,helicia erratica Hk.f.,A prosa dioica Muell. Arg. and 

Vitex heterophy.ila Roxb. 

Above &,000 feet. 

Species over 1 per cent -- 

Engelhardtia spicata B1. 19.1,Castano2sis tribuloides 

A.DC.13.3,Schima Wallichii Choisy.7.8,Machilus ppp. 4.4, 

( Betula alno ides Ham. and B cylindrostachis Wali,4.O,Euryá 

spp.4.O,Cinnamomum obtusifolium Nees. 3.8,Michelia Cath_ 

cartii Hk.f & T.3.7,Machilus edulis King. 3.1,N s javanica 
rJangerin..2.8(, acaránga and Mallotus spp.) 2.5,reev esiti 

pubescens Mast. 2.5.,Elaeocarrus lanceaefolius Roxb.24, 

Ehretia Wallichiana Hk.f. & T.1.9,Beilschmiedia spp. 1.8, 

Symploccs spp. 1.7,(.Brassaiopsis spp. and other AraliagÇs) 

1.3,Acer la.evigatu::. 4aa11. 11,Pyrula.ria edulis Á.DC.10. 
-- ---- 

Species under i per cent but over 1 per cent in 

order of freqúency - -- 

Prunus nepaulansis C.K.Sch.,Alnus ne álensis 
D.Don., 

Magnolia Campbellii Hk.fil. & T.,Litsaea spp., uckl:.c_dia. 
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populnea R.Br.,Evodia fraxinifolia Hk.f.,Glochidion ---- ------------ 
spp. , Tendlandia pubernla DC., h¡orus laevigata 4a11., 

Saurauja napaulensis DC.,EriQbotrya petiolata Hk.f. 

( E.dubia and E.bengalensis Hk.f),Cedrela febrifu9a B1., 

auercus lineata B1.,Ficus nemoralis Wall.,Acer 'T'homsoni 

Miq,., Lachilus odoratisáima Nees.,Ändromeda. ovalifolia 

Wall.,Drypetes lancifolia Pax and K.Hoffm.,Jambosa Kurzii 

Cowan.,Hovenia dulciá.Thunb.,Croton Tiglium Linn.,Erythrina 

arborescens Roxb.,Turpinia nepalensis Wa11.,Echinocarpus 

dasycarpus lienL'ri.,iielicia erratica. Hk.f., Meliosma Thom- ------- -------- -------- ---- 
boni King.,Vitex iieterophyl1G Roxb. and Heynea trijuga 

Roxb: 

The density per acre is usually high. The local 

variation in frequency of the different species ir; different 

areas is shown by the following examples. 

Damsong. 

Density per acre :-- 79.71 

Gastanopsis tribuloides 102,Michelia Cathcartii, 

878,Engelhardtia spicata 753,uercus fenestrata 5.56, 

Litsaea spp. 396kacaranga and Mallotus)3'61, Schima 

:aliichii 286,Betula spp.'58,:_agnclia Campbelii 178, 

Symplocos spp. :i45,Prunus nepalensis 143,Machilus 

edulis i'41,ivyssa javanica 14O,illaeocarpus lanceaefolius 

i36,.urya spp.135,Beilschmiedia spp.1.35,Acer laevigatum 

1i2,iteevesia pubescens 1.03,CirinamomLUn obtusifolium 89, 

Leliosnla Thomsoni 68,Casearia. glorrLerata 65,Brassaiopsis 

spp. 63,'.luercus lineata. 61,Turpinia nepalensis 54, 

and Castanopsis indica 5. 
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Kafir. 
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(b) Density per acre :- 60.4. 

Castanopsis indica 9.7,Alnus nepalensis 9.7,Betula spp. 

8.32,Engelhardtia spicata 4.84,Schima 
' .`allichii 3.62, 

Reevesia. pubescens 3.20 dacaranga and Mallotus spp 12.86, 

Cedrela febrifuga 1.60,Brassaiopsis spp. 126,Litsaea 

spp. 1.15,Nyssa0 javanical11,Machilus edulis 1 11,Cinna - 
omur_n obtusifol.ium 1.11,Evodia fraxinifolia 1.06,Talauma 

Hodgsoni 1.04,and Acer Thomsoni 62.. 

(b) Density per acre :-- 74.8. 

Engelhardtia spicata 15.82,Castanopsis tribuloides 1360, 

Schirna Wallichii 7.60,betula spp. 442,Lacrilus spp.3.04, 

Cinnamomum obtusifolium 2.52,Eurya spp. 216,Nyssa java- 

nica 2.12,Alnus nepalensis 189,Cacaranga and Mallotus 

spp.) 176,Mac'riilus edulis 1.58,Beilachmiedia spp. 1'41, 

Brassaiopsis spp. 1.38,Reevesia pubescens 1.19,Elaeo- 

carpus lanceaefolius 91, Evodia fraxinifolia 88,Symplocos 

spp. 82,Pllichelia Cathcarthii 79,Pyrularia edulis 71, 

Prunus nepalensis 57,Bucliandia populnea .56, and Acer 

laevigatum 51. 

(b) Density per acre : -- 76.2. 

Betula spp. 8.3,jngelhardtia spicata 7.85,Castanopsis 

tribuloides 5.15,Schima Walïichii 4.64,Alnus nepalensis 

4.2,Brassaiopsis spp. 3.92,T'alaurna Hodgson' 2.60inna- 

momum caudatum and others)2.57,Nyssa javanica 2.52, 

Liacaranga spp. 2.17,Reevesia pubescens 1.79,Hovenia dulcis 

1.76,Acer Thomsoni 1.75,Machilus edulisl69,Sarcospermurn 

arboreum 1.63,Cinnamomum eecicodaphne 1.32,Melia composita 

1.25,Cedrela febri.uga l'11,Mangifera sylvatica 93, 
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Beilschmeiedia spp. 38,Castanopsis indica 83,Rvodia 

fraxinifolia 79, Acrocarpus fraxinifolius 77, 

Gynocardia odorata 74,Casearia glomerata 74,h'raxinus 

floribunda 73,liridremeda ovalifolia 68,Hhus spp. 68, 

Cinnamomum obtusifolìum 63,Dysoxylurn spp. 63,ichino- 

carpus dasycarpus 57, and Litsaea spp. 5. 

The Ostodes Hylium. 

At elevations between 4,000 and 6,000 ft., in 

localities exposed to the.full force of the monsoon and 

consequently having a heavy rainfall, the Ostodes Hylium 

may be found. The extent of this Association is small. 

It is found in parts of c) block,and on the south west 

slopes of Lulygaon ridge, especially in Bokhirn block. 

The percentage composition is as follows:- - 

1. Species over 1 per cent . 

Ostodes paniculata B1.11.5,Machilus spp.8.l,Beilschme- 

dia. spp.5.8,Andromeda ovalifolia Wa11.5.2,Schima ` ¡alli- 

chii Choisy. 4.6,Engelhardtia spicata B1.4.6,Terminalia 

Chebula Retz 4.3,(Macaranga and Mallotus spp.) 3.7, 

Aglaia perviridis Hiern. 3'7,Meliosma simplicifolia Walp. 

36,Cedrela febrifuga B1.34,Betula spp.33,Jambosa 

Kurzii Cowan 33,Ehretia Waliichiana Hk.f.& T. 25, 

Elaeocarpus lanceaefolius Roxb. 25,Turpinia nepalensis 

Wall. 24,(brassaiopsis and Schefflera spp.)21,Sterculia 

lancaefolia Roxb. 2.O,Syzy6ium claviflorum ;a11.20, 

Litsaea spp. 18,Talauina-Aodponi_T.And. 17,Gynocardia 

odorata R.Br.16, Nyssa, javanica Wangerin. 16,Caesa,ria 

lomerata Roxb. 15,Machilus edulis 14,Castánópsis 

tribuloides A.DC.1.2 and Rhus spp.1.1. 
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2. Species under 1 per cent but over .1 per cent in 

order of frequency:- - 

Castanoosis indica A.DC., Sarcos erma arboreuw Hk.f., 

Acer Campbellii Hk.f. & T.,Quercus spicata Sm., 

Laurocerasus acuminata Roem.,Quercus lanceaefolia, 

Quercus lineata , Michelia Cath0cartii r1k. f . & T., 

Glochidion spp.,r'icus Roxburghii all.,Cinnamomum obtu- 

sifolium Nees., Eurya spp.,Terinalia myriocarza Heurck. 

& Muell. Arg.,Wendlandia puberula DC.,Briedelia spp., 

Ailanthus randis, Helicia erratice,,Ficus Cunis., Elaeo- ----__-- ------ -------- -------- ----- --- ----- 
carpus spp.,Hovenia dulcis and Morus laeviLátá. 

Consociations. 

Alnus nepalensis D.Don. This tree, which is very 

characteristic of secondary growth forest, is the domi- 

nating species over certain areas. Consociations of it, 

in Climax Communities, are typically found near streams. 

It grows rapidly and is commonest in the Engelhardtia- 

Castanopsis- Schima -Betula hylium. 

Betula cylindrostachys 48.11. This species some- 

times attains a large size and usually,grows gregariously, 

forming Consociations which are sometimes of consider- 

able extent. Consociations occur most commonly in the 

E ngelhardtia- Castanopsis- Schima- Betula Association but 

they frequently extend downwards to 3,000 feet or even 

lower and may be found in the other Associations of the 

Middle Hill Zone. At the lower elevations, however, the 

Consociations are less extensive. Occasional trees are 

found even.- -_on.the plains., The Consociations 
are usually 

found on the ridges and can be easily recognised 
from a 
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distance when the tree is leafless. The largest Con - 

sociations are in West Nar block; others are found in 

Ambiok, Dalingkot and Fagu blocks. They are not uncom- 

mon on parts of Lulygaon ridge, and are occasionally 

observed in the Tista Valley, principally in Bhalukop 

and Tunang, in the Castanopsis - Schima Hylium. 
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S o c i e t i e s . 

ecnmanthera tomentosa Nees. A small gregarious shrub of the 

Castanopsis- áchima Association, which flowers at irre- 

wular intervals. 

ichroa febrifuga Lour. A shrub, with conspicuous blue flowers, 

exceedingly common, most frequently growing gregariously. 

Societies are found i;._ the ngelhardtia- Castanopsis- 

Schima- Betula Association, and it forms the chief under - 

growth in open places in the forest below 6,000 feet. 

endrocalamus sikkimensis Gamble. This bamboo is not nearly so 

coìdmon as D.Hamiltonii is in the Lower Hill Zone but 

Societies are not infrequent in the forests of the 

fiddle Hills. 

urya japonica `i'hunb. Open societies of this small tree are 

very common in the Lngelhardtia Association and,mixed 

with Schima iallichii, this species is one of the comp. 

monest on abandoned cultivation at these elevations. 

elicia erratica Hk.f This species, a medium -sized tree, is 

found at elevations between 2,000 and 6,000 feet, form- 

ing societies in the Castanopsis - Schima Hylium. There 

is an extensive open society in Rinkingpong under Durbin 

Dara. It is common also in open ground. 

Lastrea dissecta Forst. A very large fern with fronds up to 9 

feet long. Very common at elevations between 4,000 and 

7,000 feet. 

Jdaesa Chisia Don. Ttiis species is a straggling shrub which 

grows gregariously and is extremely common between 

3,000 and 6,000 feet, although it extends at least 1000 

feet above and below these elevations. Societies are 
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frequent, especially in the Engelhardtia Association 

and then frequently on sites which have been occupied 

by graziers' 'bathans'. On abandoned cultivation, 

societies are extensive and very characteristic,grhere 

the shrub is almost always gregarious, growing in dense 

masses. 

Neillia thyrsiflora D.Don. A common shrub in open dry places. 

Plectocomia.himalayana Griff. A scandent rattan very common 

from 4,000 to 7,000 feet. 

Reinwardtia trigyna Planch. This shrub is fairly common in 

the Castanopsis- Schima Association and forms Societies, 

particularly on southern aspects. 

Rhus seiialata Murr. This is a small tree commonly forming 

Societies near the forest boundaries but especially in 

open ground or abandoned cultivation. 



Chapter VIII. 

THE TEMPERATE OR UPPa HILL ZONE. 

The Temperate Zone ranges from an elevation 6,000 

to 12,000 feet. The forests of this zone within the 

District extend to an area of 78 square miles, and reach 

an elevation of 10,400 feet on Rechi La, the highest 

point in the District and one of the passes to Bhutan. 

An elevation of 7,000 feet marks the limit of cultivation. 

Even above 6,000 feet the area cultivated is small, the 

vegetation being almdst entirely forest. The geological 

formation is again Sikkim gneiss throughout and the soil 

a rich clayey loam. 

During the rainy, season the humidity is greater and 

more constant than in the lower zones and for 3 to 4 

months the hills at this level are enveloped in mist. 

Owing to the great humidity the trees in this Zone are 

covered with mosses and Lichens which give them a shaggy 

appearance. This shagginess of the trees is a very strik- 

ing characteristic of the Zone. 

The chief differentiation in the vegetation is accord- 

ing to altitude. From 6,000 to 7,000 feet Machilus edulis 

Ding. and Michelia Cathcartii Hk.f and T. are the common- 

est trees. The undershrubs are often gregarious forming 

extensive Societies. Above 7,000 feet there are Oak forests. 

guercus lamellosa Smith. covers most of the ridges, with 

Laurels, Acer Campbellii Hk.f. and T., ;ç}lillgçaciwu§ dagy- 

camus ßenth. and MaGnoliás on the slopes. 

From 8,000 to 9,000 feet ¿uercus pachyphylla Kurz. 

is the principal species. The trees are of enormous size 

and frequently hollow. At this elevation the undergrowth 
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is principally bamboo, several species of the genus 

Arundinaria being common. 

Scattered Rhododendrons are found from an 

altitude of about 8,000 to 9,000 feet. From 9,000 feet 

upwards they grow gregariously with Arundinaria as under - 

growth or sometimes when the area has been burnt 

Arundinarias are the only species,with no Rhododendrons 

above them. The area of Rhododendron forest on the Rechi 

La is very small compared with the areas on Tonglu and 

in Sikkim it is only the lower limits of the Rhododendron 

belt that are reached.The stunted Rhododendrons so typi- 

cal of the upper ranges in Sikkim are entirely absent. 

Conifers, too, which are typical -of the higher 

levels on the Tonglu - Sundakphu ridge and more so at simi- 

lar elevations in Sikkim are practically absent in the 

Kalimpong Division, being represented only by a few iso- 

lated groups. 

The Machilus -Michelia Hylium. 

This Association occurs almost universally at eleva- 

tions between 6,000 and 7,000 feet. It may extend down 

to 5,000 feet. The area covered by the Association is 

almost 17,000 acres, 6,000 acres being on Lulygann spur, 

6,000 on the hissum, Khampong and Pankasari hills and 

5,000 acres in the upper parts of Chichu, Mo, East and 

4est Nar blocks. idiichelia Cathcartii Hk.f. & 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.,Sym2locos 

theaefolia Ham., S.ramossisima Jail. many Arali4s, 
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several species of Ilex, Leer Thomsoni _iq. Turiinia 

nepalensis Ü'dall. ,Hvdran ;eá anomaly Don. , M4hanja 

sikkimensis Takeda. and M.acanthifolia G.Don being 

most often found. Under these again are herbaceous 

undershrubs which are frequently gregarious. Many 

species of Strobila.nthes,Balsams,Be onias,jettles, 

ThunberEias and SelaEinellas are the commonest. Some- 

times the lower storey consists entirely of small 

bamboos, particularly `irundinarias. 

The percentage composition, where Machilus edulis 

is commonest is as follows:- - 
Species over i per cent. 

Lachiius edulis King.12.3,L ichelia Cathcartii 

hk.f. & T. 8.1,Engelhardtia spicata 7.2, Schirna Walli- 

chii Choisy 4.6 and Beilschmiedia spp. 4.6,Ehretia 

Vallichiana Hk.f. & T. 3.0,Eurya spp. 3.0,Castanopsis 

1NT 

tribuloides A.DC. 2.7,Prunus nepaulensis C.K.Sch. 2.7, 

(rassaiópsis and Macrópanax spp. )2.6,Vacaranga pustu- 

.lata King. and IÚiallotus nepalensis Euell.Arg. )2.5, 

Betula alnoides Ham. 2.5,Smplocos spp. 24,Acer Thom- 
__ ...... ... . OM 

soni Miq. 23,Magnolia Campbellii i-lk.f. and T. 2.0, 

Cinnamomum obtusifolium i`ees. 

1. 7, Ca searia glomerata`. Roxb. 

1.7,Juercus sricata Sm. 

17,Litsaea spp. 1.5, 

Máchilus spp. 1.5,Vitex heterophylla Roxb. 1.5,1Vyssa 

javanica 'Jangerin 14,iicer lagvigatum Wall. 1.3,Cedrela 

febrifuga C.DC.1.3,Saurauja napaulensis DC. 1.3,Acer 

Campbellii Hk.f. & T. 13, Reevésia pubescens iúIast. 

1.2, Alnus nepalensis Don. 1.2. 

Species under 1 per cent but above .i per cent 

in order of frequency : -- 

Glochidion spp.,Juglans regia Linn.,Croton 

Tigliurn Linn.,i':!eliosma__l'homsoni King.,uercus lanceae- 
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Lngelhardtia spicata,Cedrela febrifuga C.DC., 

Reevesia pubescens gast. , l:innamomum cecicodahne __ 
Meissn. ,L;achilus spp.,mangifera sylva tica Roxb 
Lindera puicherrima Benth.,Vitex heterophylla Roxb., 

Ficus nemoralis Wall.,Lrythrina arborescens Roxb., 

hcer 'illomsoni giq., astariopsis spp.,Alnàá- népalèn--- 

is.Don.,Symplocos spicata xoxb.,r;hus insignis rik.f., 

Lvodia fraxinifolia Hk.f.,iJyrularia. edulis A.DO., 

Eriobotryc. spp.,and Sterculia lanceaefglig, Roxb. 

The following figures illustrate the frequency 

of the species in various blocks where this associa- 

tion is found. 

aenEaon. (b) Density per acre: -- 41.88. 

Cinnamomum obtusifolium 6.25,Michelia Cathcartii 

4.97, achilus edulis 3.54,Litsaea spp. 3 °48,Nyssa 

javanica 3.35, uercus fenestrata 2.50,E ngelhardtia 

spicata 2.03,Castanopsis tribuloides 2.0,Ehretia 

Wallichiana 157,Machilus spp. 1.34,Heptapleyiruni spp. 

1.26,ïüeliosma simplcifolia 1.25,Acer Carnpbellii 1.22, 

Beilschmiedia spp. 1.18,Eurya spp. 1.01,1!acaranga spp. 

94.Llaeocarpus spp. 54,chinocarpus dasycarpus.53, 

Acer laevigatum .5 and Michelia lanuginosa 5. 

erorg. (b) Density per acre :-- 75.2. 

Machilus edulis 8'3,Michelia Cathcartii 6°66, 

Engelhardtia spicata 6.52,i3eilschmiedia, spp. 3.72, 

Ehretia Taliichiana 359,Prunus napaulensis 3'18, 

Litsaea spp. 312,Acer Thomsoni 2.84,Castqxiopsis 

tribuloides 2.44,Schima ;liallichii 2.41,isetula alnoides 

2.34,Symplocos spp. 2.33,Heptapleurum spp.1.61, 
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Reevesia pubescens 156,Caesari2_ glomerata 1.48, 

Vitex heterophylla 1.43,Cinnamomum obtusifolium 

1.39,Alnus nepalensis 135,Cedrela. febrifuga 1.29, 

Machilus spp. 1.27,Quercus fenestrata 1.21,Acer 

laevigatum 1.14,Eurya spp. 1.07,Juglans regia 1.0, 

Macaranga spp. 1O,Croton Tiglium 92,Quercus lan- 

ceaefolia 77,Nyssa javanica 72,Mallotus nepalensis 

67,Glochidion acuminatum '56,Echicarpus dasycarpus 

65, and Meliosma Thomsoni .55. 

Paktham. (b) Density per acre :-- 43.5. 

Michelia Cathcartii 6.48,Litsaea spp.4.56,Machilus 

edulis 3.72,Symplocos s2p.3.22,Schima Wallichii 2.86, 

Prunus napaulensis 2.55,Heptopleurum spp. 2.46, 

Machilus spp. 2.19,Beilschmiedia spp.2.03,Echinocar- 

pus dasycarpus 190,Acer Campbellii 1'44, uercus 

fenestrata 1.28,Ehretia Wallichi l17,Glochidion 

acuminatum .85, Acer laevigatum 69 and Castanopsis 

indica 62. 

The Quercus Hylium. 

Between 7,000 and 9,000 ft. the dominating spe- 

cies are Zuercus lamellosa Smith and Quercus pachy_ 

;hylla Kmrz. The former is the commoner at the lower 

level, the latter at the higher; and both form Con - 

sociations of considerable extent. This Association, 

covers about 6,000 acres in Pankausari,Rashet,Rhenok, 

iechi La and Ruka blocks. 

The number of species in this Association is 

very much less than in those of lower levels. The 



number of dominating trees is small. Next in fre- 

quency to the Oaks,in the upper storey come Acer 

Campbellii Hk.f. & T.,Michelia excelsa B1.,Echi .- 

nocarpus dasycarpus Benth. and iviichelia Cathcartii 

Hk.f. and T. The second storey contains many 

Laurels, principally Machilus and Litsaea spp. and 

other trees enumerated below. The undergrowth is 

bamboo. Arundinaria haling Gamble.,A.3riffithiana 

gunro. and A. Pantlingii Gamble. are all common, 

the former especially at lower, the latter espe- 

cially at higher elevations. The bamboos grow close 

together. As the old culms die and fall in all direc- 

tions, it is exceedingly difficult to penetrate 

through them. There is one path 17 miles long from Panka- 

sari 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 obscured. 

Elephant tracks afford a means of moving more quickly, 

but,even on these, continuous cutting is necessary . 

No enumerations were made at elevations above 8,000 feet, 

as the cost would have been exhorbitant owing to the 

remoteness of the area and the length of time which 

would have been necessary to penetrate through the 

dense bamboo undergrowth. 

The frequency of species between 7,000 and 8,000 

feet is as follows:- - 

41) Species over 1 per cent. 

Machilus spp.21.5,Litsaea spp.16'3,4uercus 
lame- 

llosa Smith.12.6,Aber Campbellii Hk.f. 
and T. 5.5, 

Symplocos spp.5.4,Michelia excelsa B1.4.3,Ficus 
nemo- 
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ralis Wall. 4'1,Eriobotrya petiolata Hk.f. 4.0, 

Meliosma Thomson' King. 2.9,Castanopsis tribuloides 

A.DC. 2.8,Prunus acuminata fall. 2.7,'urpinia nepal 

ensis Wall. 2.6,Brassaiopsis spp. 2.2,Lachilus edulis 

King. 1.9,Elaeocarpus 1anceaefolius Roxb.1.3,Michelia 

Cathcartii Hk.f. and T. 1.3,Evodia fraxinifolia Hk.f. 

1.3,Echinocarpus dasycarpus Benth.1.1,Quercus lanceae- 

folia Roxb. 1.1. 

(2) Species under 1 per cent but above .1 per cent in 

order of frequency -- 

Beilscrirniedia spp.,-Lindera pulcherrima Benth., 

Prunus napaulensis CK.ScL. , Cinnarao}num obtusifolium 

Nees.,Eurya spp.,i'yssa javanica Wangerin,Acer laevi- 

gatum Wall., Ilex insigniì Hk.f.,Saurauja ,napaulensis 

C.K.Sch.,Castanopsis indica.A.DC. 

As the identification of the L4aceae is still 

very far from complete and the first two figures in- 

clude several species, it is probable that Quercus 

lamellosa is actually the commonest species. There is 

certainly no doubt that Q.lamellosa and Q.pachyphylla 

together are the most frequent of the dominants at 

these levels. 

The Rhododendron H- lium. 

The principal species in this Association are 

Rhododendron arboreum Smith. and R.campanulatum Don., 

R. ránde Wight. forms smaller Coriaociations on the 

ridges. Sorbus cuspidate Hedlund. and Andromeda villosa 

Wall. are occasionally found and Viburnum cordifolium 

°all. is not uncommon among them in open places. 
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The Association is found on the slopes of the 

ridges leading to the Rechi La, in Ruka, Rechi La, 

Thosum and Rhenock blocks, occupying altogáther an 

area of about 3,000 acres. 

The forests are very similar to those on the 

Tonglu - Sundakphu 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 (Arundinaria spp.) 

now entirely occupy this area. Part of Rhenock block 

below the Rechi La is exceedingly precipitious and 

this, too, is covered principally with bamboos.Near 

the summit there is only one species, Arundinaria 

racemosa Munro. 

The Ts a kbies_Hylium. 

The Conifers in Kalimpon, scarcely deserve the 

rank of an Association, as only one or two small patches 

are found. The total area amounts only to a few acres. 

They have been given Association rank, however,as 

considerable areas of Conifer Forest are found on Tonglu 

in the Darjeeling Division while in Sikkim they cover 

considerable areas. The only species whichforms small 

Consociations within the Kalimpong area are Tsuga 

Brunoniana Carr. and A es_dQsa Griff. In Ruka block 

there are two groups of the former one on the nor- 

thern slope of Thosum La, about three quarters of a 

mile from the summit of Rechi La, the other at the 

junction of Thosum La with Chumang Danda. 
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Consociations. 

ichelia Cathcartii Hk.f, and T. Although this species Bel- ._ 

dom forms pure forest small Consociations may 

occasionally be found especially near Labna. 

:uercus lamellosa Smith. Consociations of this species are 

confined to the Quercus Hylium. They occupy con- 

siderable areas at elevations between 6,000 and 

9,000 feet in Kolbong ,Khampong,Pankasari,Rashet, 

Rhenok,Paren,Mo and East and -lest Nar blocks, 

totaling altogether about 5,500 acres. Consocia- 

tions are particularly characteristic of the 

forests at elevations from 7,000 to 8,000 feet and 

are mainly on the ridges, being easily distinguished 

from a distance by the dark shining leaves of the 

trees. 

uercus pachy LILla Kurz. Consociations of this species óccur 

also in the 24uercus Hylium at elevations between 

6,000 and 9,000 feet, but principally above 8,000 

feet. They cover altogether an area.of about 5,000 

acres,in Pankasari,Rashet,Th.osum,Rechi La, and Rukha 

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. 

ododendron arboreum Smith. This is the principal species in 

the Rhododendron Hylium and forms large Consociations 

which have already been described. 

hododendron barbatum Wall. Consociations of this species 

are also not uncommon at the upper levels. 
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ododendron camnnulatum Don. This species, which closely 

resembles the former, also forms Consociations at 

high elevations. 

ododendron grande Wight. Small Consociations are commonly 

found on the ridges and may be seen in the Quercus 

Hylium on the Damsong hills, as well as in the 

Rhododendron Hylium. 

;aka Brunoniana Barr. See under the `l'sua -Abies Hylium 
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S o c i e t i e s . 

Actinc aphne sik cimensis Meissri. A small tree usually much 

branched from the base, common in thé Machilus- Michelia 

Association. Societies are very common near Algarah 

and on flharnpong. 

Ardisia macrocarpa all. A low single stemhed shrub, with 

brilliant red berries, very common as the undergrowth 

in the forests of the Lulygaon ridge end also on 
R 

Damsong. 

_run iinarir, aristata Gamble. A small gregarious bamboo with 

culms 8 -12 ft. high and tufted stems, very common near 

the summit of ìtechi La. 

Arundinaria Griffithiana Gamble. añd Arundinária Pàntlingii 

Gamble. Both species are found in Societies 

on the slopes below the Rechi La from an elevation of 

about 8,000 feet. upwards. They do not,however,reach the 

summit 

Arundinaria riookeriana Munro. This species is not so common 

as the others but occurs locally in patches. It is found 

below the lIo- Chichu ridge, at Pankasari and Pashiting 

on the south -west slopes of Pearling and in Merong and 

Rashet blocks. It is very common in Khampong and Kolbong 

blocks. It completely holds the ground along the b -:_nks of 

streams, but elsewhere in these blocks it grows only in 

patches. 

Arundinaria Ealing Gamble. This is the commonest of the hill 

bamboos and over large areas between 5,000 and 9,000 

feet it forms the undergrowth almost everywhere in the 

forest. 

'. rundinaria, racemosa Munro. A small bamboo up to four feet 

high, found at elevations above 7,000 feet, where it 
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forms extensive societies.:... 

Berberis aristata DC. and Berberis insigr its rïk.f. and T. 

These species grow gregariously and form typical 

Societies of open ground at elevations between 9,000 

and 10,000 feet. In Kalimpong there is not much open 

ground in the forest at these elevations and the socie- 

ties are much smaller and much less frequent than on 

Toriglu where both species grow profusely. 

Boehmeria polystachya Wedd. Small Societies are not infre- 

quent near the edge of the forest and are quite common 

at Munsong. 

Bucklandia populnea R.Br. Gamble describes this tree as per- 

haps the most ornamental of the Upper Hills. Small groups 

of these treos are not infrequently found locally, for 

example, on the Lulygaon ridge and on several of the 

spurs running down from the main Kolbong ridge. 

Ce1Jhalo.,tachyum capitatum Munro. A large common straggling 

barnboo,exceedingly =mmom on the Lulygaon ridge, where 

it forms very extensive Societies. There are less exten- 

sive Societies in Merong and in Mo blocks. 

Crotòn Tiglium Linn. This species grows under the best con- 

ditions to quite a large sized tree and one or two Socie- 

ties may be found in Saihur and Bokhim blocks.on the 

Lulygaon spur. In the open it usually. only attains a 

height of about twenty feet and Societies occur locally 

on waste ground especially in the Cinchona plantations 

at lunsong. 

Dichroa febrifuga Lour. This has already been described.In 

the Machil_us- ichelia Association, Societies are very 

common from Algarah to Pashiting and on the Lulygaon 

ridge. 
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Edgeworthia Gardneri Iteissn. A shrub found often near the 

edge of the forest and on open ground. It occasionally 

forms small open Societies. 

Eurya japonica `l'hunb. Societies of this species which 

have already been mentioned as occuring in the Middle 

Hill Zone are equally common in the .iachilus- Michelia 

Association. 

Girardinia palmata Gaud. This is the largest of the nettles. 

Both this and smaller nettles, species of Urtica and 

Laportea commonly form Societies in the Machilus -Michelia 

Hylium, especially in hollows. 

Gleichenia glauca Hk. A very common straggling fern growing 

in patches and forming small Societies. 

Indigofera hebepetala Benth. á common shrub forming Societies 

about Dumsong. 

Laurocerasus acuminata Roem. A small tree which very commonly 

forms open Societies in the Machilus- ivlichelia Associa- 

tion. 

Leucosceptrum carlum Smith. '4ithin the forest Societies of 

this species usually indicate localities where graziers 

have had their resting places. Societies are frequently 

found in the Machilus- Michelia Association, but are 

never of any great extent. 

Leycesteria formosa Wall. and Leycesteria stipulata Fritsch. 

The former species is not nearly so common as the 

latter, but Societies of both are found locally,usually 

on places which have been cleared or on open ground in 

the forest in the Michelia- Machilus Association. 
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Macaranga pustulata King. A small tree which forms Socie- 

ties in the Machilus-1iichelia Association. 

Maesa Chisia Don. See page 

Pilea smilacifolia Wedd. This is perhaps the commonest of 

the numerous Pileas found in these forests, many of 

which are gregarious and form Societies in the Machilus- 

Michelia Association. 

Piptanthus nepalensis D.Don. A small shrub found with 

Berberis insignis at elevations of 9,000 to 10,000 feet 

on open places. It frequently grows gregariously espe- 

cially after forest fires. 

Pittosporum nepalensis Rehd.& Wils. A shrub very common in 

the undergrowth about Dumsong. 

Polygonum molle Don. A large trailing shrub which frequently 

forms Societies on freshly denuded land on the steep 

banks of the 'jhoras' and on road embankments. It is 

common in Rissum and Khampong, and very common in Churnang, 

on the Lulygaon ridge. 

Populus Gamblei Dode. A small or medium sized tree growing 

gregariously and found chiefly in the forests near 

Algarah. 



Chapter.IX. 

SExAL CGMiúiUPdITIES. 

When this survey of the Kalimpong Forests was made, 

attention was directed principally to the forest climax 

vegetation. Time was not available for a detailed investi- 

gation of the Seral Communities, which would require 

several years of close study before anything like com- 

plete information could be obtained. A detailed classi- 

fication is therefore not attempted, but the most impor- 

tant are described under the following heads: -- 

Serai Communities in River Beds. 

When the rivers, which become roaring torrents .. 

during the rainly season, emerge from the hills to the 

level ground of the plateaux, they are no longer con- 

fined by the limits of a narrow valley. Consequently 

they often take a different course each year and consi- 

derable havoc is done to the surrounding country. Some 

of these rivers have, soon after leaving the hills, a 

bed a mile broad and this, during the cold season, is 

a waste of stones. Here and there in these rivers beds 

deposits of silt are formed and vegetation begins to 

appear. Such areas are first occupied by grasses, 

Saccharum arundiiaceum Retz. being the commonest, and 

then with Associes of Dalbergia Sisoo Roxb. and Acacia 

c.atechuoides Benth. or of Albizzia odoratissima Benth. 

and Albizzia procera Benth. In both Associes, which may 

perhaps be described as the Dalbergia- Acacia Hylis and 

the Albizzia Hylis, a shruby and herbaceous undergrowth 

appears, when the trees have reached considerable height. 

Through. this undergrowth a number of trees gradually 

push their way and later open deciduous forest may be 

formed. 



So far the succession agrees with that described 

for the sub -Himalayan tract by Prof. Troup' Speaking 

generally, he says, that the next stage may be Sal 

forest which again may give place to evergreen or semi - 

evergreen forests, if protected from fire. On the area 

described Sal forest is never an intermediate stage, but 

there is a tendency, in fire -protected areas for deci- 

duous forest to give place to evergreen or semi -evergreen 

specces. 

The two Associes described occupy only a very small 

area within the Kalimpong Division in the beds of the 

principal rivers, the Tista, the Lish and the Chel. The 

whole of Mal block, an area of over 6,000 acres, is 

however old river bed and it is probable that the type 

of forest found in this block represents a later stage 

in the normal succession from the Albizzia and Dalbergia- 

Acacia Hyles 

Gamble described the forest in Mal block as "creeper 

jungle" and , for want of a better term, I have called 

it a Convolvulus Mictium. 

This Convolvulus Mictium is not entirely confined 

to Mal block although it is there that by far the largest 

area is formed. It appears to have arisen on river bed 

on which the first trees were probably Dalbergia Sisoo 

and Acacia catechuoides. There are still a number of 

trees of the former species near the edge of the area 

towards the Chel river. Instead of the Dalbergia- Acacia 

Hylis directly passing to deciduous forest the process 

Ifroup. l.c. pages 307 -309. 
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has been greatly delayed by the invasion of an enormous 

number of climbers the iajority of which are herbaceous. 

The undergrowth consists principally of sprawling shrubs, 

Croton caudatus Geisel. being probably the commonest. 

There are also, however, several scandent Acacias, various 

species of Capparis, especially C.multiflora Hk.f. &T. 

and C.olacifolia Hk.f. : T..Derris spp.,Dalber ;ia stipu- 

lacea.!.ioxb.,üomskioldea sanguinea Retz.,Zizyphus apetala 

Hk. f . ,L'lunronia Wallichii Wight. and several species of 

Glochidion. These are bound together with herbaceous or 

semi -herbaceous crepers. Convolvulaceae- Argyreias and 

Poranas, with Puerarias, especially P.sikkimensis Prain., 

Asclepiads Smilax and Mucunas. The result is an absolutely 

impenetrable thicket through which even an elephant can 

only with difficulty force a way. A number of trees with 

light seeds grow simultaneously with the shrubs and later 

over -top them. These are Premna mucronata Roxb.,Trema 

orientalis uúall.,Bridelias,Callicarpa arborea Roxb. and 

Anthocephalus indicus A.hich. Most of these are short - 

lived and gradually a few more permanent trees manage to 

push their way through the entanglement. x typical 

Convolvulus Mictium has large trees scattered at wide 

distances with the. entanglement -of creepers beneath. The 

principal trees which first force their way through are 

Amoora Wallichii King.,Duabanga sonnertioides Ham., 

Michelia Chamapca Linn. and Acrocarpus fraxinifolius 1Iand.A 

on loamy clay, and Sterculia villosaRoxb.,Tetrameles, 

nudiflora R,Br. and groups of Puabanga sonnertioides, 

Ham. on stony ground. 
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The Convolvulus Mictium seems also to have some- 

times arisen on land either burnt or felled for culti- 

vation, in places where bamboos are not too frequent. 

Following herbaceous species the shrubs already mentioned 

invade such land and the sequence from this point onwards 

is the same. The apparent stability of the Convolvulus 

Mictiurxl is probably due more to the aggressiveness of 

the climbers than to favourable edaphic or climatic con- 

ditions. Although it persists on an area for a very con- 

siderable time, there is evidence to show that it even- 

tually gives place to evergreen forest, at least where 

the rainfall is heavy. Gamble's reap of the forests in 

1875 shows that at that time "savannah" or "creeper 

jungle" extended approximE tely from the Chel to the Murti 

river. Even allowing that the map may not be very accurate 

it is scarcely possible that so large an area would have 

been shown if the extent of the "creeper jungle " were 
the same as it is at present. The greater part of this 

area was probably either "creeper jungle" or "savannah" 

and evergreen forest has gradually been encroaching upon 

it particularly from the east. The Convolvulus Mictium 

now scarcely extends beyond the iveora River and an exa- 

mination of the areas between the Convolvulus ïuictium 

and the evergreen climax forest shows that evergreen 

trees gradually push their way through the creeper 

entanglement in increasing numbers and eventually become 

dense enough to form an upper storey with a closed canopy 

under which the majority of the shrubs and climbers fail 

to survive. This process may be partially aided by fire 

protection and there is no doubt that on such areas ever- 

green forest is the climax community. 
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Serai Communities of Burnt Areas. 

A regular system of fire protection was organised 

soon after the forests were reserved and this has un- 

doubtedly h.d a considerable effect upon the vegetation. 

Fire protection in the Duars of the Jalpaiguri District 

is responsible for the change of the vegetationfrom 

savannah to evergreen forest over large areas and this 

has attracted the attention of Forest Officers as it has 

been accompanied by the disappearance of young Sal forest. 

The process has been described by Troup and others and need 

not be recorded here. Prior to 1880 the greater part of 

the forests in Chel Range in the Kalimpong Division must 

have been burnt almost annually. 1 considerable part of 

the area has in the past been "jhumed ". Fires from the 

"jhumed " areas must have spread over many times the area 

of the "jhums" themselves. Dendrocalamus ramiltonii Nees. 

is the undergrowth over. large areas. in these forests and 

as the culms die they become exceedingly dry in the hot 

weather in Larch or April so that if a fire is started it 

spreads with great rapidity. With fire protection such 

fires are now usually only ground fires; but fou erly when 

fires used to spread over large areas almost annually 

-many of the trees, especially the smaller ones, must have 

been killed. These fires left the.ground bare and when: 

this happens, Careya herbacea Roxb.,Olax nana Wall.,Premna 

herbaée, Roxb. ,and Gfevag, s »,.d Roxb. are among the first 

species to invade such areas. All these grow gregariously 

forming considerable Socies and have perennial root stocks 

which enable them to survive frequent fires. adhere 

Dendrocalamus Hamiltonii forms the undergrowth its under- 

ground rhizomes enable it to survive and new culms. atipear 

Troup l.c.page 307 to 309. 

Greive and Shebbeare. Indian Forester Vol.XI.No.4.1904. 

Glasson. Indian Forester Vol.LIII No.2. 1927. 
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the following season. They shoot up very quickly and 

soon the area becomes covered with bambocs practically 

to the exclusion of other species. A few scattered trees 

may have survived or there may be none at all. 

Dendrocalaiúlus ìamiltonii may therefore be found either 

as undergrowth with a fairly close canopy of trees above 

ui' it may occupy the ground to the exclusion of trees. 

When there are no trees the area has invariably been 

subjected to severe fires and has often been "jhumed" 

as well. Such bamboo area may be described as Dendro- 

calamies, and this stage seems fairly stable. In open 

spaces, however, between the bamboo clumps, trees gradu- 

ally push their way through and this process is helped 

by mari through fire protection and the cutting of bam- 

boos. On the other hand the succession to forest is 

hindered by the aggressiveness of herbaceous and semi- 

herbaceous creepers frhich often climb to thetops of the 

highest bamboos and in many places between the bamboo 

clumps form an impenetrable tangled mass si.hilar to 

that of the Convolvulus Mictium. 

The evergreen forests of the Lower Hill Zone are 

naturally much less liable to fire than the dry decidu- 

ous forests. Fires seldom occur in the forLier, are never 

extensive and have little or no effect on the vegeta- 

tion. The same remark applies to the forests of the 

Middle Hill Zone. 

At the higher levels ofthe Upper Hill Zone where 

Arundinarias form a dense undergrowth in Rhododendron" 
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Forest the dead culms of the bamboos become very 

inflamable in the dry season. When forest is felled 

for cultivation the debris is invariably cleared 

by burning; such fires are very liable to spread 

and are scarcely ever controlled. Before the forests, 

.were reserved and fire protection was introduced, con - 

siderable areas both on the Rechi La in Kalirpon 

and on the Tonglu ridge. in Darjeeling were burnt by 

fires spreading f ror Sikkim and Nepal. The Rhododen- 

drons which are not fire resistant were killed. The 

bamboos however by virtue of their underground 

rhizomes_were again able to survive. In this way 

considerable areas have become covered with a dense 

£;rowt h of bamboos, Arundinaria racemosa, ïiunro, and A. 

IvIaling, Gamble. These grow so closely together that 

trees or other species, even if their seed germinates, 

have little or no chance of pushing their way through. 

The aggressiveness of the bamboo is respon$ible for the 

stability of the Arundinaries. 
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Serai Communities of faste Land. 

When forest has been felled and the land cul- 

tivated and then abandoned a member of very typical 

communities are to be found. First of all herbaceous 

species, mostly composi tae, 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 

In the Lower Hill Zone species of Blumea are among the 

first coders on such areas. Occasionally, however, 

Lantana aculeata Linn. is the only species to establish 

itself and large Consocies are to found on land which 

has been cleared and hoed for tea cultivation, in the 

west of the area towards Khumani. Having obtained a 

foot hold on fresh soil, the Lantana ouickly spreads 

and has become a troublesome weed in forest planta- 

tions in this locality. It is quickly killed by shade, 

however, and only reaches the borders of the forest. 

Large Consocies of Cal.mintha umbrosa Benth. may 

also be seen and this species grows so rapidly and 

densely that others cannot compete. Plurnbago zeylancia 

Linn. and Blumea balsamifera DC. also invade fresh 

land and often form extensive Socies. lnmong the first 

shrubs to appear are those mentioned as occuring in 

the Convolvulus Mictium. 

Large Consocieû of Croton caudatus Geisel. are cha- 

racteristic. aen cultivation is abandoned the land 

is usually heavily grazed and the growth of shott grasses 

is encouraged by cleaning and burning. The succession 

which may be through Convolvulus ï:iictium or direct to 
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forest is therefore often checked and a number of 

species which are seldom found in the forest, except 

on abandoned village sites, are common. Callicarpa 

vestita 'wall. is the most characteristic tree of waste 

land, but Callicarpa arborea hoxb.,Bombax malabaricui.l 

DC.,Trewia nudiflora Linn and Trerna orientalis Wall. 

are also found, the latter sometimes occuring in small 

Socies. The largest shrub is Zizyphus lujuba Linn. 

which grows either in solitary slumps or in dense 

thickets forming Consocies. Callicarpa macrophylla 

Vahl. and Buddleia asiatica Lour. are common. In addi- 

tion to those mentioned the following species form 

typical Socies on waste land in the Lover Hills. Acacia 

caesia Willd, Acacia concinna DC., and Acacia Gaçgeana 

Craib. All three species form tangled thickets Very 

difficult to penetrate on account of their thorns. 

Cassia Sophera Linn. and Cassia Tora Linn. Both form 

small or sometimes fairly large Socies. -)n waste land, 

particularly along road sides. 

Clerodendron infortunatum Gaertn. is a small shrub 

almost always gregarious and is common in waste places 

and on old village sites in the Terai, and in the Lower 

Hills. 

Crotallaria striata DC. grows gregariously inzextensive 

Socies and is very common in the Lower Hills. 

Desmodium floribundum DC. is a very common shrub espe- 

cially on abandoned cultivation. 

Grewia disperma ttoxb. It is found in dry places in the 
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,Lower Hills. A few small Socies of this shrub are 

found in waste places near the foot of the hills. 

Grewia serrulata DC. is found in Socies especially 

near streams. It is also very common along roadsides. 

Mimosa pudica Linn. is not uncommon in small Socies 

in waste places, especially on roadsides. 

Osbeckia nutans ¡gall. is another common species 

often growing in Socies cleared land in the Lower 

Hills. 

Pueraria sikkimensis Frain. is one of the commonest 

creepers, sprawling over shrubs on open land. 

Sida cordifolia Linn. and Sida veronicaefolia Linn. 

Both occasionally form small Socies. 

Solanum indicum Linn. and Solanum Torvum Swartz. 

are both common, forming open Socies on abandoned 

cultivation especially on the actual sites of old 

villages. 

Urena lobata Linn. is a small shrub usually found 

in small Socies on rather:poor stóny -soil. It_is 

frequently found on abandoned cultivation and on 

roadsides. 

The greater part of the Waste Land Vegetation 

of the Middle Hills might be described as an 

lirtemisia Hylis. 

Artemesia .uiJ garis Linn. covers 1._..rge areas where 
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the land has been cleared. This is probably the 

commonest plant in the whole of the District. In 

the open it is usually 2 to 3 feet. high but may 

grow much taller and its stems sometimes attain a 

girth of 6 to 8 inches. In places Artemisia grows 

so closely that other species cannot grow beneath, 

but it is usually scattered at irregular intervals 

with short grasses, chiefly Eragrostis and Panicum 

spp, forming the ground carpet. Frequently woody 

shrubs are found either with the Artemisia or more 

commonly in clumps with Artemisia at the edges and 

in the intervening spaces. These shrubs usually re- 

present a somewhat later stage in the succes3ion. 

Large Consocies of Maesa_macrophylla Wall, a 

shrub 3 to 4 feet high, are common about 4,000 feet, 

especially near Kalimpong itself and cover a consi- 

derable part of the slopes of Deolo. 

,'aesa Chisia Don. which is much less local in 

occurrence than the former grows gregariously oust- 

ing the Artemisia, especially near the forest bounda- 

ries.. Areas dominated by Maesa Chisia are very numer- 

ous and although not as a rule . extensive must 

amount in total to a very considerable area. 

Socies of Croton caudatus Geisil. are not un- 

common, though not nearly so extensive as in the Lower 

Hills. 

Smaller Socies are formed .by Rubus elipticus Smith. 

by Inula Capp_ DC., by Osbeckia trinata Benth. and by 

Clerodendron bracteatum Wall. at elevations upto 4,000 ft. 
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Dichroa febrifuGa. Lour. very com:.ionly forms 

Socies at the higher levels. Over certain areas 

Pteris a_auilina Linn. is the commonest species 

usually growing with Artemisia. The beginning of 

the succession to forest is marked by the presence 

of a number of trees, Schima 'allichii Choisy. 

and Eurya japonica Thun. being the commonest, the 

latter forming open Socies. EhretiaAallichi- nHk.f. 
and T. and Evodia fraxinifolia Hk.f. also are fre- 

quently found, especially the latter, which grows 

gregariously. Ditsaeá óblónea \all.,Saurauja_nepal- 

ensis DC.,Helicia erratica Hk;f.,Ficus hispida Linn. 

and Ficus RoxburghiiWall. are also common, scattered 

over the area. 

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 it is prac- 

tically all at levels below 8,000 feet. Artemisia 

persists unto this level as the commonest species on 

waste land and most of the Socies, already mentioned 

as occuring in the Middle Hill Zone, are to be found 

in the Temperate Zone also. In forest plantations at 

about 6,000 feet, where the land is cleared and burnt 

and the soil is turned over, Ageratum conyzoides Linn. 

usually appears first and completely covers the 

ground. The most typical shrub of waste land at ele- 

vations between 6,000 and 10,000 feet is Viburnum 

erubescens Mall. which is common everywhere and 

usually occurs in open Socies. Schima Wallichii 
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scarcely goes above 6,000 feet, but Eurya japonica, 

and Evodia fraxinifolia mE:.inta.in their frequency 

up to about 7,000 feet. Frorri this level upwards 

the commonest tree in waste land is i-hus semialata 

Merr. which ranges from 6,000 to 10,000 feet. 

Priotropis cytisoides `r'f and A. is a much branched 

shrub, very common about Damsong.Socies of Le -ces- 

teria stiulata Fritsch. are common from 7,000 to 

8,000 feet. Broussonetia paurifera Vent. which is 

spreading rapidly, is found in Socies on areas 

cleared in con_:.ection with Cinchona cultivation, at 

elevatións of 6,000 feet. Hy2ericum Thunb. 

forms Socies in open land round Labah. 

Serai Communities in Forest Coupes. 

When virgin forest is felled and left to grow 

up again the secondary growth may consist of a 

thicket of coppice shoots of the original species 

or may be totally different in floristic composi- 

tion from the original forest. Very often such areas 

are invaded by Macarari a denticulate, Maell. Arg. in 

the plains or by L_ac ,ran á i.ndica Wight. at the 

foot of the hills. Both form extensive Consocies 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 species together with Alangium bego- 

naefolium Bail. and Kydia jujubifolia Griff. and 
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extensive Socles of Avenantiiera. iavonia Linn. or 

occasionally of Acrocarlus fraxinifolius k and A. 

if seed bearers are present. 

In the Middle hills Prunus cerasioides Don. 

is one of the commonest species in secondary growth 

forest with Consocies of Evodia fraxinifolia Hk.f., 

Alllus nepalens i s D.Don and S.,urau j a nepalens i s DC. 

Socies of Clerodendron CUlebl"ooki2,2'_ur?1 Walp. are com- 

mon in clearings below 6,000 feet.. 

In the Upper Hills Consocies of Jallotus ne al- 

ensis Luell. Arg. are very characteristic of secon- 

dary growth forest, with: Betula' alnoides Ham, either 

scattered or in smaller Consocies. Alnus nepalensis 

D.Don. is also found in secondary grotrrth forest , 

sometimes with i Q,llotus sometimes in pure patches. 

An area of secondary growth forest, which had 

been in existence for a very long time, was enumera- 

ted and the frequency of the species occuring. in the 

area was found to be as follows:- 

Species over 1 per cent. 

Mallotus nepalenSis Arg. 223,Betula alno- 

ides 137,Araliags 89,CastanosiÑ tribuloides A.DC. 

74,Saurauáa napaulerlsis 62, ue1cus fenestrata roxb. 

5J,ï;.iclîelia Cathcartii Hk.f. and 1. 53,ìiachilus spp. 

2.5, ;,achilus edulis hing. 2.4, Schima '' al iciíii Choisy. 

21,li;hretia '.;Jallicl_ii Hk.f. and T. 17,hicus Roxbur6hii 

Wall. 1.6,Andromeda ovalifol.ia, 14,Bucklaridia: 

poEulnea R. Br. 1.3,Elaeocari2us lanceaefclius Roxb.1.2, 



Ficus nernoralis Wail. 1'2, and Magnolia Carnpbellii 

Hk.f. and T. 1.0. 

Species under 1.per cent but over .1 per cent 

in order of frequency. 

Prunus acuminata 4 a11.,Turpinia nepalensis 

Wall..,Reevesia pubescens.Mast.,Glochidion acuminatum 

Muell. Arg.,Cedrela febrifuga DC.,Engelhardtia spicata 

Bl.,Litsaea chartacea all.,Meliosma spp., Alnus nepalr- 

ensis D.Don.,Echinocarpus dasycarpus Benth.,idchelia 

excels& Bl.,Nyssa javanica .angerin.,Symplocos spp. 

Cinnamornum obtusifolium Nees. and Eurya japonica Thunb. 

Serai Cornmunitiesfon landslips. 

Two serai communities require to be mentioned 

as occuring on landslips. In the Lower Hills Consocies 

of Duabanga sonneratioides Ham. are invariably to 

be found in such places, an occasional Anthocephalus 

may be present and sometimes Woodfordia fruiticcsa 

Kurz. forms the undergrowth when the Consocies is 

open. 

In the Liddle and Upper Hills to about 6,000 

feet fresh land is sometimes invaded by Socies 

Polygonui especially Polygo um melle Don. The typi- 

cal tree of landslips is Alnus nepalensis 

Consocies being of considerable extent when a large 

area has been exposed. 
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