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INTRODUCTION
Through all the known ages of man, the Himalaya have evoked wonder,
praise and veneration which have found their finest expression in the great
books of the ancient Aryans. Answering a question put to him by King
Milinda, the sage Nagasena spoke of them so:
The Himalaya, the king of the mountains, five and three thousand leagues in extent at
the circumference, with its ranges of eight and forty thousand peaks, the source of five
hundred rivers, the dwelling place of multitudes of mighty creatures, the producer of manifold perfumes, enriched with hundreds of magical drugs, is seen to rise aloft, like a cloud,
the centre [of the earth].

What poet could match the splendid measure of this ancient hymn which
so grandly orchestrates the sentiments of today's mountaineers, ecologists,
foresters, hydro-engineers, botanists, animal lovers and conservationists?
In the truest sense, it sets the tone of the few hundred pages that follow, in
which twenty-seven authors of as many disciplines and seven countries have
expressed their passionate concern for preservation of what the Himalaya
mean to them.
For thousands of years the 'eight and forty thousand peaks' had seemed
permanent and enduring. Today they are exposed to a concentration of
change that is accelerating with frightening speed. The Hirnalaya as we knew
them even fifty years ago have changed beyond the possibility of recall.
Where will it lead to? Hans Rieger has sounded the alarm: 'There is only
one Himalaya to lose!' Can the seemingly inevitable depletion of the Himalayan heritage be averted, perhaps by slowing the pace of change or effectively
diverting it? Can governments, concerned with the welfare of hundreds of
millions of their people, tell them that the flow of riches must be turned off?
If change is both desirable and inevitable, surely there must be a methodology of change consistent with the preservation of all that had inspired
the sage Nagasena?
This book is born of such concerns.
Essentially, it seeks to present some studies of change as it affects the
natural heritagc, human society and the interrelations between the two.
Thc hope is that the concern which has motivated the India International
Centre in producing this volume will influence its readers, and through them
those whose decisions make policy, to reflect on the implications of the
present drift. The issue is not whether all change must be arrested; obviously,
it cannot. The potential for welfare which the Himalaya possess must be

xiv

Introdzrctio~z

converted into tangible units of power, cubic flows of water, wood pulp
for paper, food iri both hills and plains, and a hundred others. Clearly,
however, what we need is a methodology of change, a very special one which
recreates while it utilizes, and sometimes inevitably destroys, in the process
of realizing the latent potential for human welfare.
We realized that our objective was as difficult as it was ambitious. In
mountaineering terms it was like climbing the south-west face of Annapurna.
We could not hope to cover the whole vast panorama. It would have been
equally difficult to deal exhaustively even with one of the three areas on
which we decided to focus. Several volumes would be needed to 'tell the
entire story of man and nature in the Himalaya. Our object, therefore, is to
offer a representative sample, in the compass of a single volume, to provoke
interest in the immensely important problems arising from the pace of
change. This could be a starting point, we fervently hope, for the ultimate
goal of fashioning a new dynamism to harmonize welfare with the natural
heritage. Unless the governments concerned can achieve this, with the
willing consent and involvement of the people of the Himalaya, the battle
for conservation must be lost.
We have therefore adopted the technique of the portrait artist rather
than the cinematographer panning his camera on the whole landscape. What
the reader should expect is a series of stills, picked t o suit our purpose of
illustrating a theme too vast for different treatment. The choice of topics
was also determined by the preference of our contributors, and I should
like to pay a handsome tribute to their enthusiastic response to the concept,
equally with the method of presentation, which we decided to adopt.
Two caveats would be in order. What we seek to present is not in
any sense a specialized volume in which a botanist, for instance, would
expect to find a catalogue of species. Indeed, our authors willingly
fell in with the idea of dispensing with just that. Nor is it a manual for
climbers or bird lovers. The specialist literature on the Himalaya is already
vast enough to fill a whole library. Our purpose is to inform the general
reader about the insidious processes at work in the 'King of the Mountains',
and to generate a movement for a new dynamic of change.
The first section presents tell chapters on nature, dealing with climate,
geology, soils, flora, fauna and water resources. There is no special system
in the order of presentation; we thought that perhaps the general reader
would like to know about weather first and then go on to the natural
heritage. Looked at another way, we descend from the air to the earth! In
any case the reader will make his own choice; each chapter, though related
to the general theme, stands by itself. The common thread is the impact
of change.
The section on mall presented us with a problem. Himalayan colnmunities
are extremely diverse in character. We therefore had to choose a few studies
to illustrate the respol~seto change. A more exhaustive analysis of social
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change in the Himalaya is indeed a subject in itself. The studies in this section
reveal in some measure the extraordinary complexity of change in Himalayan communities.
The aspect of interrelations between man and nature has been placed
at the end for it carries the central message. In the Himalaya, as everywhere
else, man is the principal agent of change. Nature's hand is slow, moderate
and gradual; it heals its own scars. Nature and early man could co-exist
with the slowly transforming processes of change without major upheaval.
At some point of time, impossible to determine precisely, discordance
arose. Man, acquisitive and extractive by nature, multiplied in number and
extended the range of his needs. He sought more from the mountains than
they could yield without disturbing the balance of nature. The years immediately following the first world war would seem to mark the turning point.
Till then hillmen had always been more insulated from change than people
in the plains below. The wheel and motor were only just beginning to make
their appearance; but population pressure kept mounting all the while.
The effects were apparent to administrators in the 1930s. Cultivation
was pushing out into the forests and marginal land. Growing population
everywhere pressed upon a limited resource.
The departure of the colonial rulers ushered in a new era of development
which dramatically accelerated the pace of change. Vast new projects, the
wonders of Nehru's India such as the Bhakra Dam, became the pride of
India's new nationhood. Engineers fought their way up the valleys building
roads as far as the highest mountain passes. Patient human labour and the
occasional stick of gelignite gave way to whole battalions of workers and
batteries of machines. Governments were in a hurry. The mountain system
could not accommodate the suddenness of these changes; landslides and
erosion scarred the mountainsides. An impression of the comparative effect
of old and new techniques can be gained from a single vantage point near
Naini Tal. To the east can be seen old hill roads winding through the mountains; to the west, tbe Border Roads Organization battled to the top of a
hill leaving destruction in its wake. It was a veritable blitzkrieg.
The combined effect of man's struggle for survival and the penetration of
the Himalaya in the cause of development are objectively necessary and
unavoidable, but they must be reconciled with the preservation of the
ecosystem. It is a problem of the greatest magnitude for it affects not just
the 40 million people in the Himalaya and the 200 to 300 million in the
plains skirting the mountains, but in a wider sense the future of the whole
region.
It is the land and forests that have suffered most. For those who have
walked in the Himalaya for days on end without meeting a soul it will come
as something of a shock to be told that there is a problem of population at
all. In fact it is much more acute than in the plains. Density in the hill areas
of Uttar Pradesh is as high as 522 per sq, lun of net area sown against 514
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in the state as a whole. And the support capacity of equivalent areas is all
to the disadvantage of the hills, depending on situation, slope, availability
of irrigation, soil quality and other widely divergent factors.
In the last thirty years 4.2 million hectares are known to have been deforested in the whole of India, the actual being very much more. Statistics
for selected Himalayan areas are now becoming available. According to
Kollmannsperger, 'the Midlands of Nepal, originally woodland, now have
only 10-15 per cent; rather less in the East, rather more in the West.' Statistics for the Nepal tarai are even more disturbing: There the wooded area
decreased by 31 per cent in the brief eight years from 1964 to 1972.' Vast
areas of Nepal and western Sikkim have been given over to the axe. While
the spirit soars to the breathtaking wonders of high Himalaya, the eye is
drawn to scenes of devastation around.
There is no way of measuring the damage to the soil caused by deforestation and extension of cultivation. Since it is the forests which hold soil
together, control run-off and conserve water, erosion loss has magnified
exponentially in the short time span of the last fifty years. The cumulative
effect of Himalayan erosion has been dramatically revealed by a satellite
photograph taken in 1974 of the Bay of Bengal. Charged heavily with silt,
Himalayan rivers, combining to form the Hooghly, are creating a new land
mass, 50,000 sq. km in extent, about 700 krn from its mouth. Natural erosion,
a hundred times magnified by contemporary man-made erosion, is carrying
soil scooped out of the Himalaya far out to sea. It has been estimated that
left to itself nature takes 500 to 1000 years to create one inch of top soil.
The loss of millions of hectares in the Himalaya has already become irreversible. If present trends continue unabated a major tragedy surely lies
ahead.
What happens in the mountains sets up an ineluctable chain reaction
below. The rivers deposit huge amounts of their burden of silt just as they
debouch from the hills. Forced out of their beds, they spread across the
plains of India and Bangladesh. The devastation, recurring annually with
increasing intensity, is the toll we pay for our neglect. In India, 15 m hectares
are affected annually by floods in Himalayan rivers, and the value of flood
damage in the Ganga basin alone is Rs 1,360 million annually, of which
70 per cent is due to crop damage. The point to be made surely is that the
problem must be tackled in the mountains through soil conservation and
anti-erosion measures. Containment of floods down below is a palliative
of only temporary efficacy.
The socio-economic consequences of change have been greatly aggravated
by the policy of isolation followed by the British right up to the end of their
rule. While the lower hills were exposed to developments in the plains, and
Frariz Kollmannspcrger, Mart-rrrotle Lnr~dscapeClrartges in the Hima1a)~usr111dCliar~ge
in Microcli~rraiesarid Biotopes, GTZ, Eschborn, 1977, p. 7.
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the middle hills somewhat more selectively, the highland communities in
large areas were excluded from the range of settled administration and all
that normally followed. The ferment of ideas, and I use the term in a strictly
neutral sense, had scarcely reached them. This was particularly true of
almost the whole of the present day Arunachal Pradesh as well as large areas
of Sikkirn and Ladakh. When development eventually reached them, people
in the border area were the more vulnerable to the harsh cultural shock
which hit them with a vehemence whose consequences cannot yet be fully
assessed.
Their way of life was buffeted by yet another chance development external
to themselves, and this was much more abrupt and more immediately
cataclysmic. When the Chinese occupied Tibet the old freedom of transborder movement was restricted and the 1962 war finally brought trade and
communication between India and Tibet to an end. The highland communities in India were thrown ruthlessly on their own resources. Some
special quality of spirit bred in the high mountains enabled them not merely
to survive but to make heroic adjustments to the traumatic break in their
life styles.
The preservation of the Himalaya, for their own sake, and as a system
of support for the varied forms of life dependent on them, must involve the
people as much as national and state governments. Lasting conservation can
only be achieved by their willing involvement, but clearly it is for governments to take the initiative. In sheer desperation the people of Garhwal have
launched a 'chipko ando1an'-women embrace trees with their arms so that
the axes of forest contractors are immobilized. The 'andolan' has aroused
some hill communities into sporadic action; but what is needed is a positive,
constructive and sustained policy.
Such measures will necessarily involve a variety of agencies in a multidisciplinary approach. A number of options are already in the field. Social
forestry has been suggested by the Government of India; another is community forestry outlined in a study sponsored by the Ford Foundation.
It is clear, however, that all the specializations and authorities concerned
have to be closely integrated; the one-line approach is no longer workable,
even for the forests alone. An important role must be reserved in these
measures for the people themselves, for it is their habits and age-old socioeconomic customs which may need to be questioned and possibly modified
if the Himalayan environment is to be preserved. While we are still searching
for valid approaches, as many pilot projects as possible need to be launched.
Continuous experiments and trial, utilizing official, voluntary and institutional agencies, will be necessary before a new dynamic methodology of
change is evolved.
J. S. La11
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PART I

NATURE

CHAPTER 1

THE CLIMATE OF THE HIMALAYA
ANNA MAN1
Himalaya, called by Kenneth Mason 'the greatest physical feature of the
earth', is climatologically one of its least known areas. Its stupendous size,
inaccessibility and its very climate prevent a closer and more detailed look.
The loftiest and longest mountain range in the world has been climbed but
not enough scientific data have yet been recorded. Many of its peaks have
still to be named and Dyhrenfurth's 'Third Pole' confronts us with phenomena that exist nowhere else on earth. Knowledge of the region comes from
travellers, migrants, invaders, traders and missionaries who have crossed
its high passes for centuries in the course of trade, religion and war; from
the thousands of pilgrims who make the arduous journey every year to the
sacred places in the Himalaya; and from explorers and mountaineers who
have climbed its peaks and studied its topography, geology and natural
history. But these journeys have naturally been confined to a few clear
periods of good weather before or after the monsoon. Even the Antarctic
continent is better known than the Himalaya and systematic climatological
data have been recorded for over two decades at the South Pole. However,
in recent years aerial surveys and meteorological satellites have begun to
provide us with the kind of information on the Himalaya we have never
had before: its cloud and snow cover, the output of its rivers and the movement of its glaciers and avalanches. These, with the observations made at
hill-stations in the foot-hills, have to be used to build up a broad picture of
the climatology of the Himalaya.
WEATHER OVER THE HIMALAYA

The basic patterns of weather and climate over the Himalaya are governed
by the summer and winter monsoon systems of Asia. These are often pictured as giant land and sea breezes which blow across the subcontinent once
a year with remarkable regularity. In addition, the Himalaya are affected by
extra-tropical weather systems that move over the north of the subcontinent
from west to east in winter. There are two periods of wet weather in the
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Himalayan region: the winter rains brought by the 'western disturbances'
and the summer rains brought by the summer monsoon winds.
The western Himalaya, beyond the reach of the monsoons, receives most
of its precipitation in winter and the central and eastern Himalaya, the
heaviest and most prolonged precipitation in summer. The post-monsoon
months of October and November are the least clouded and most delightful
of all the seasons in the Himalaya.
The differential response of land and sea to incoming solar radiation is
the primary cause of the inonsoons of Asia. In the summer months, the
great land mass of Asia gets much hotter than the sea areas to the east and
south. A strong low-pressure area forms over Pakistan, Afghanistan and
Iran, while high-pressure areas build up over the north Pacific and south
Indian oceans. Air from the oceanic areas moves in from the south, laden
with moisture drawn from the sea. This moist air, moving towards the
heart of Asia, releases part of its moisture under appropriate conditions, as
rain over the Indian subcontinent. In the winter months, the Asiatic land
Inass gets much colder than the adjoining seas and north-east Asia, and
becomes the centre of an intense high-pressure system. The cold, dry continental air moving outwards from the Siberian anticyclone dominates the
Asian mainland. A cold, dry autumn is followed by winter and dry spring
till the winds shift again.
Broadly speaking, the general air flow at low levels is from south to north
in the summer months, and north to south in the winter months. The former
is maritime air from the Indian ocean and the latter continental air from the
Asian mainland. In the upper levels, winds are gerlerally strong easterly in
summer and even stronger westerly in winter.
For all the seasonal regularity of the monsoon winds and rainfall, local
climates over much of the Himalaya are quite variable. Sometimes for
reasons not yet clear, the rains may start to come at the expected time or
rainfall over an entire monsoon season may be considerably diminished.
By contrast, there will be times, when, just as unaccountably, the rainfall is
unusually heavy, leading often to disastrous floods. The consequences in
either case are serious.
WEATHER IN THE MOUNTAINS

The Himalaya, containing the highest mountains, the highest passes and the
deepest gorges on earth and with some of the world's largest and most
violently erosive rivers, is a region liable to frequent earthquakes, landslips
and floods. The region is dissected by alternating ranges of hills and mountains interspersed with stretches of plains and huge water courses. In heavy
floods during the monsoon, villages are washed away. bridges and ferries
carried away and low-lying crops destroyed. Sometimes earthquakes and
~lvalanchesconipou~idthe disaster. Entire hillsides may break away and
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slide down in one piece, leaving an immense scar of raw earth on the side
of the hill and a tangle of wreckage in the valley.
Mountains display no uniformity in temperature or even the kind of
weather that may swirl about their peaks; their location, elevation and topography determine this. But all have climates which bear little resemblance
to those of their surrounding lowlands. By combining differences in rainfall
with differences in temperature and humidity, a single mountain range can
produce a bewildering variety of climates. Thus, as one ascends from the
tarai or jungle in the lower valleys to the tree-line and the snow-line in the
Himalaya, one passes over the whole range of the world's climate from
tropical jungles to frozen slopes. For every 1000 m the mean temperature
falls by as much as 6" C; however, the temperature varies greatly from place
to place and from hour to hour, so thin is the air and so intense the radiation
from the sun at higher altitudes. During the day one can suffer from sunstroke and at night from acute frostbite. Freezing nights are followed by
days of bitter piercing winds, but in areas sheltered from strong winds the
sun is often pleasantly warm. The sun blisters the skin at high altitudes,
although little heat is felt, because the ultraviolet radiation is not filtered
out by the thin dry atmosphere; and the air is so pure that the visibility
seems almost unlimited.
Mountains also produce the most astonishing contrasts in living conditions that may be found anywhere on the globe, harsh almost beyond belief.
They impose problems of survival in the face of strong winds, of cold with
large fluctuations in temperature, of floods, of rain or none at all, of rocky
sliding soil, of snow and ice, blizzards and avalanches, and of atmosphere
that contains little oxygen but transmits a great deal of radiation. Furthermore, conditions are not the same on two mountains in the same range or
on two mountains on opposite sides of the same valley or at different levels
of the same mountain.
Local relief gives rise to some peculiar thermal effects in mountainous
regions. An east-facing slope has warm mornings and cool afternoons, and
a west-facing slope the opposite. Pronounced inversions in temperature are
observed when air cooled by radiation at night flows down slopes to the
bottom of a valley and settles in the hollows. In calm weather undisturbed
by winds, the stagnant air in the hollows is many degrees colder than at
stations several hundred metres up, and the hollows are filled with fog when
there is sufficient moisture. In the morning with the rising sun, the currents
melt the mists and carry the moisture upwards to form small cumulus or
stratocumulus clouds. The clouds disappear at night and at high levels
nights are fine and dry, and the best views are obtained in the early morning.
Generally the diurnal range of temperature is higher at the bottom of valleys
and lower on convex mountain tops, than over level terrain.
Another feature is the extreme dryness over high mountains. As a consequence, evaporation is rapid and exposed skin becomes parched and cracked.
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There are other special features in an extended mountain range which
creates its own climate. The mountain or katabatic wind flows at night from
the upper slopes into the valleys or gorges, while the valley or anabatic winds
flow towards the highland during the day, often accompanied by the formation of cumulus clouds near the mountains or escarpments and slopes.
These winds can develop over a single mountain or valley or even an individual slope; such large-scale wind systems generally occur between the
Himalayan massif and the plains to the south. When insolation is strong
in summer and the nights are very short, the anabatic winds, if developed on
a large scale, continue throughout the night at the foot-hills of the Himalaya.
In the neighbourhood of snow fields and glaciers, the katabatic wind, which
flows with considerable force, is strengthened by the cooling of the air
through contact with ice and snow.
A local wind blowing through mountain gaps is sometimes observed in
mountainous areas. Under favourable conditions, such winds can attain
considerable speed and emerge as a jet with standing eddies on the downwind side. Such winds are observed at Banihal in winter, when the stratification of air is stable and the general direction of the wind is westerly.
Another mountain phenomenon is the lee waves or standing waves that
occur on the leeward side of a mountain, depending on the shape and the
size of the obstacle, the speed profile of the wind, the stability of the atmosphere, etc. The existence of these waves is at times revealed by certain
characteristic cloud forms. Lee waves and eddies are aviation hazards in
mountainous terrain.
Hot, dry winds, akin to the Alpine fohn, that blow down valleys raising temperatures by several degrees, is another important feature in mountain regions.
Orography is the most immediate cause of precipitation in the mountains.
The precipitation rapidly decreases westwards; thus at Darjiling, near the
border of Sikkim, the rainfall is over 3000 mrn in a year; at Simla, north of
Delhi, it is about 1500 mm; at Leh in Kashmir it is only about 100 mm.
SEASONS IN THE HIMALAYA

Broadly speaking, there are four main seasons in the Himalaya-winter
from December to February; pre-monsoon or summer season approximately
from March to midJune; monsoon season generally from midJune to midSeptember; and post-monsoon season, from mid-September to November.
During winter the belt of high pressure over Asia extends from Siberia
to the outer fringes of the Himalayan massif. But because of its height and
extent, the Himalaya prevents the spread of extremely cold air from the
Central Asiatic regions into north India. There are exceptions, however,
and these are associated with the passage of low-pressure systems from the
west along the southern periphery of the Himalaya. On an average six to
seven 'western disturbances' move across the Himalayan region every month
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in winter. The onset of a western disturbance is heralded by dense thunder
clouds accompanied by heavy rain or snow. In the wake of the disturbance
comes cold air often accompanied by strong winds. Sometimes low clouds
or thick fog envelops the valleys when a disturbance passes by, as the
colder air in the rear undercuts the warmer stagnant air in the valleys.
An interesting feature in the winter is the narrow belt of strong winds or
'jet streams' which becomes evident in the upper atmosphere, with winds
blowing at speeds as great as 200 km per hour or more. The winds in the
upper levels are generally westerly as stated earlier, increasing in force
with their height above the surface till about 10 km, and decreasing in force
aloft. When winds of this force strike the Himalaya, there is severe turbulence which is generally at its greatest in the afternoon.
During the summer season, the belt of subtropical high pressure over
Central Asia begins to weaken and temperatures begin to rise rapidly. In
March and April western disturbances still occur but their frequency falls
to three or four per month and they are less severe. With clearer skies and
the apparent northward movement of the sun, the mountain slopes receive
greater amounts of solar radiation and avalanches become frequent. From
the second half of April to the end of May, afternoon thunderstorms with
occasional hail are a common feature. The upper winds are diffuse and
generally weak in force as the westerly winds begin to change to easterlies
towards the end of May or early June.
The monsoon bursts over the eastern part of the Himalaya in the first
week of June and, deflected by the mountains, moves westward, extending
over the region by the end of July; it persists over the whole region till the
end of September. The monsoon is not usually a period of continuous rain.
There are spells of intense rainfall separated by periods of comparatively
dry weather. Generally, one can discern a line of transition zone, which
separates the fresh south-westerly monsoon air from the older air which is
deflected by the Himalaya into an easterly branch. The line of demarcation
called the 'axis of the monsoon trough' is not stationary but fluctuates,
exhibiting marked movements to the north and south. Whenever it moves
north and aligns itself close to the southern periphery of the Himalaya,
there is a spell of heavy rain over the eastern mountain ranges, although
the rest of India is comparatively free from rain at the time. The duration
of such spells is generally three days and on rare occasions longer.
Another feature which causes much of the monsoon rain over the Himalaya
are low-pressure systems in the north Bay of Bengal. They are called depressions or cyclones depending on their intensity. During the monsoon season
they usually move inland, initially in a north-westerly direction from the
Bay of Bengal, but later re-curve towards the north or north-east. The
passage of a depression is invariably associated with a spell of heavy rainfall
at lower altitudes and snow at high altitudes, for periods of three to five days.
The post-monsoon period is usually one of fair weather, except for dep-
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ressions or cyclones which sometimes affect the eastern Himalaya in October.
The upper winds which were easterly during the monsoon now change to
westerlies, increasing in strength as the season advances, and western disturbances begin to affect the western Himalaya again.
The inner ranges of the Himalaya and probably all the highest parts of
the chain derive the greatest part of their annual snowfall from western
disturbances. In October and May the track of winds lies over the north of
Afghanistan and the western Himalaya and Karakoram, but from December
to April it shifts further south. In November and December there may
be clouds without much rain. In March and April with the increasing heat
of the sun, a local convection effect is added and thunderstorms, hail
storms and occasionally tornadoes mark their passage.
IMPORTANCE OF THE HIMALAYA IN THE CLIMATE OF THE SUBCONTINENT

The Himalaya has a profound influence on the climate of the subcontinent,
as it has had on its past political history. Forming an almost impassable
barrier to the north, the Himalaya acts as a climatic divide, affecting the air
and water circulation systems of the region, and exercising a dominating
influence on the meteorological conditions over the subcontinent to the
south and the central Asian highland to the north. A substantial part of
what we receive as monsoon rain is largely because of the orographic
influence of the Himalaya on the monsoon winds.
By its east-west orientation, great height and extent, the Himalayan Range
obstructs the passage of extremely cold continental air from the north into
the subcontinent in winter, and in summer it forces the rain-bearing monsoonal winds to ascend and thereby give up most of their moisture as rain
and snow on the Indian side before crossing the range northward; the descent
of air on the northern side results in arid conditions in Tibet. While the
average annual rainfall on the south of the range is about 1500 mm at Simla
in the western Himalaya, and 3000 mm at Darjiling in the eastern Himalaya,
at places such as Skardu, Gilgit and Leh to the north of the Himalayan
range, only 75-150 mm of rainfall occur.
The great wall of the Himalaya also plays an important role in controlling
the northward limit and force of the Arabian Sea branch of the monsoon.
The mountain barrier, by preventing the inflow of winds from the dry interior of Asia, causes winds from the Indian Ocean to be especially strong.
'The mechanical and thermal distortions caused by the great mountain range
are responsible for the weather of the subcontinent, as we know it.
VARIETY OF CLIMATIC PATTERNS IN THE HIMALAYA

It must be obvious by now how manifold are the climates within the Himalayan region. Such complexity is caused by the relief features as well as
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the differential effects of the weather systems in different regions. However,
a certain unity results from the monsoonal effects common to the whole
region, except in the far west, which lies beyond the reach of the monsoon.
Geographically, the region lies within the subtropical and temperate zones.
In reality, it may be said to consist of four broad and contrasting regions:
the rain forest of the east ranging up t o an altitude of 2000 m, the wet alpine
zone above the tree-line rising t o 6000 m or more, a transitional semi-wet
region in the central portion of the mountains and an arid region in the
Hindu Kush far to the west. The four parallel ranges which constitute the
Himalaya, and the Sub, Lower, Higher and Tibetan Himalayan Ranges
have their own distinct physiographic features, geological history and climate.
Table 1.1 gives the mean temperatures of six stations in the western and
eastern Himalaya a t high, medium and low altitudes. The differences are
striking when we compare the temperatures at stations in the east and west
at the same altitudes. The summers are warmer and the winters colder in the
west, while the annual range of temperature is comparatively small in the
east. The main difference in climate between the eastern and western regions of
the Himalaya is caused by the difference in the duration and strength of the
monsoon in summer and the passage of the western disturbances in winter.
The eastern Himalaya has a prolonged monsoon season from June t o
October with very little rain from the western disturbances in winter. The
western Himalaya, on the other hand, has a short monsoon from July to
August and fairly long wet season from November to April. Again in the
pre-monsoon summer season March to May, thunderstorms occur frequently
in the eastern Himalaya and precipitation is also heavy, increasing from
March t o May with the advance of the hot season. In the western Himalaya
on the other hand, the pre-monsoon season is quite dry, except for very
occasional thunderstorms. The arrival of the monsoon in the west is thus
sudden, with an abrupt change in cloudiness, temperature, humidity, winds
and rainfall. In the east, the transition is gradual and restricted mainly to
an increase in cloud and fog and rain and with little change in humidity
and temperature. It is in winter that snow accumulates around the Himalayan
high peaks and the snow-line comes down t o about 1500 m in the western
Himalaya, whereas it is a t 3000 m or above in the eastern Himalaya. Generally speaking, the snow-line or the limit of permanent snow, is determined
by the aspect of the mountain slopes t o the snow-bearing winds and t o the
sun, by the steepness of the slopes and other local factors.
The wind pattern in the Himalaya is extremely complicated. The general
direction of the wind flow over the mountains in winter is from northeast to north-west. Over mountainous terrain the actual wind may show
considerable deviations due to local influences. At higher levels, the winds
are westerly, of about 120 km per hour reaching 160 km per hour, or more.
At low levels, say, they are about 50-60 km per hour.
The precipitation pattern is equally complex. In general there is very

TABLE 1.1
TEMPERATURE (OC)OF WESTERN & EASTERN HIMALAYA: HIGH ALTITUDE ABOVE 3500 MASL
Station

Altitude(m) Latitude N . LongitudeE. Jan. Feb. Mar. Apr. May June

Leh

3514

34"

09'

77"

Gangtok

3750

27'

15'

88'

34'

50'

-1
-13
3
-9

1
-12

3
-9

7
-6

13
-1

5
-6

10
-2

17
3

22
7

11
2

25
10

13
4

July Aug. Sep.
24
10

21
5

Oct. Nov. Dec. Annual

15
-1

8
-6

2
-11

13
-1

Max.
Min.

13
6

13
5

13
4

10
-1

6
-6

3
-8

9
-1

Max,
Min.

Medium Altitude (2200-3500 MASL)
Skardu

2288

35'

18'

75"

37'

1
-9

3
-9

10
0

17
6

23
10

27
13

31
22

31
16

26
12

19
5

12
-2

5
-6

17
5

Max.
Min.

Darjiling

2265

27'

03'

88'

16'

8
2

9
3

13
6

16
9

17
11

18
14

18
14

19
14

18
13

17
10

13
6

10
3

15
9

Max.
Min.

31
18

30
17

29
12

23
5

17
-1

9
-3

20
6

Max.
Min.

24
18

24
18

23
16

22
13

19
8

16
4

21
12

Max.
Min.

Low Altitude (below 2200 MASL)
~

Srinagar

1587

34"

05'

74"

50'

5
-4

7
-1

~-

--

~

14
3

19
7

25
11

-

Shillong

1500

25'

34'

91*

53'

16
4

17
6

21
10

29
14
-

23
14

23
15

-

24
17
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heavy and prolonged precipitation in the eastern region, rapidly decreasing
in both intensity and duration as the monsoon advances westward. Summer
monsoon currents passing over the eastern Himalaya reach heights of 6000 m.
In June, therefore, Darjiling in the east receives 600 mm and Mussoorie in
the west less than 200 mm of rainfall. Within the mountains, stations in
the rain-shadow of the mountains during the monsoon, such as Joshimath
and Okhimath in Garhwal, have little rain while Dras and Sonamarg in
Kashmir are open to the south and have heavy rain. Snowfall in winter
normally blocks all passes in the Pir Panjal Ranges. The very heavy snowfall received by the high hills in the interior ranges of the Himalaya melts
during summer and feeds the Himalayan rivers. The relative contribution of
snow-melt water to the annual river flow is greater in the western Himalaya
than in the eastern. Half the annual flow for example into the Bhakra reservoir in the Sutlaj comes from snow and glaciers.
The part played by snow and ice over the Himalaya in the radiation
balance of the region is important. The long-wave outgoing radiation from
the mountains is naturally high because of the very dry atmosphere above
in the clear season. Cooling of about 20" C can occur in 12 hours in a layer
500 m thick, and such large diurnal ranges of temperature, of 20-25" C,
have been reported by expeditions.
There are also great contrasts of temperature between the ground and
the air above it, as rocks and soil absorb or emit radiation and heat or cool
more rapidly. Diurnal changes of surface temperature are therefore very
considerable and mountain slopes which are turned away from the sun are
extremely cold at all tiines at high altitudes.
Over the western and northern parts of the region which receive little
rain in the monsoon season, the skies are generally clear but the visibility is
poor due to a dust haze, which may extend upto 6 km or more. Even at 6
km, atmospheric turbidity is known to be higher than over mountains half
that height in Europe or America.
Radiation measurements made during 1961-3 at 6300 m near Everest
gave intensities of direct solar radiation of the order of 1.6 calories/cm2/
minute, about the same as that at much lower elevations at Mauna Loa
(3700 m) or Mount Whitney (4800 m). The reason is the high atmospheric
turbidity, of the same order as that observed at Pune (600 m) at the same
time of the year. More recent observations by the author in Kashmir at
altitudes of 3700 m have confirmed the 1961-3 observations and the high
turbidity of the atmosphere over the High Himalaya in summer. The dust
that extends over a large part of northern India and Pakistan extends over
the Himalaya as well as to heights of 10 km or more.

Examples of Climatic Patterns
In the absence of detailed information on the range of climatic patterns
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present in the Himalaya, we shall limit ourselves to brief descriptions of the
climates of a few stations in the foot-hills of the Himalaya for which longterm systematic observations are available, such as Darjiling, Katmandu
and Pokhra in the east, Simla in the centre and Srinagar and Leh in the
north-west. A short description of the Everest region is also included.
Darjiling, at a height of 2265 m, represents the monsoon-fed heavy-rainfall region of the eastern Himalaya with an average rainfall of 3200 mm a
year, most of which falls in the monsoon months June to September, although the rainy season extends from April to October. August is the warmest month, with a temperature of 170" C and January, the coldest with
5" C. The lowest ever recorded temperature is-5" C and the highest 27" C.
In the Katmandu Valley (1337 m), lying within the Mahabharat Lekh
Range, average temperatures range from 10" C in January to 26" C in July;
the lowest and highest temperatures recorded here have been-3" C and
-37" C. Pokhran Valley, 150 km to the west of Katmandu, is a similar
flat basin, with temperatures ranging from 4" C in January to 38" C in
June just before the monsoon. In winter, the day temperature rises to 21" C
with pleasantly cool nights and warm days. Rainfall is much heavier than
in Katmandu, about 2500 mm, backed as it is by the Annapurna and Dhaulagiri Ranges.
In Simla, at an altitude of 2200 m, the hottest month is June with a mean
temperature of 20" C, and the coldest month is January with a mean temperature of 5" C. Frost is frequent at night in winter, the lowest temperature
on record being--8" C. From January to March, western disturbances
cause heavy rain and snow. From April to the first of June, the air is crisp
and dry, but there are often thunderstorms with heavy showers of rain in
the afternoons, the counterparts of the dust storms of the plains which sometimes bring clouds of dust up to the hills. When the monsoon arrives at the
end of June, the air becomes damp and often saturated. Clouds hang low
over the front ridges of the Himalaya, much lower than in winter. Simla
is often enveloped in cloud for days, even weeks at a time during the monsoon. The rains cease in the middle of September; the sky is then beautifully
clear, and the weather mild and settled till the end of the year. This is the
most charming season of the year at Simla.
Srinagar in the Vale of Kashmir is 1587 m above sea level, behind the
front ranges of the Himalaya, and with mean January temperatures of 1" C,
is colder than most hill stations in the Hiinalaya which are some thousands
of metres higher. From November to March, it is so cold as to be not only
bracing but even rigorous, while the spring and autumn are mild and
delightful. The warmest month is July, not June as at Simla, with a mean
temperature of 29" C. The annual range of temperature is thus wide, a
common feature in such enclosed basins. The air is always damp, the mean
monthly relative humidity ranging from 71-82 per cent, being at its highest
in the cold months. The annual rainfall is however, comparatively low,
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only 660 mm. Heavier precipitation occurs from January to April with 330
mm, with only 200 mm in the four summer monsoon months.
Leh in Ladakh, an elevated valley in the far interior of the mountains,
is over 3500 m above sea level in the upper Indus valley. Below 3000 m there
are impassable gorges, and above 4000, the climate precludes agriculture.
The mean temperature for the year is 6" C, the lowest temperature being
-13" C , in January. The temperature rises rapidly with the advance of
summer. In July the mean temperature is 17O C and the daily maximum
temperature 25' C. Water can be made to boil by simply exposing it to the
sun in a small blackened bottle protected by a transparent glass container.
Precipitation is remarkably scanty, the total for the year being 94 mm, with
no month having more than 15 mm. The heaviest precipitation is in July
and August with a secondary maximum in winter, and snow sometimes
lies very deep in winter even in the valley. The air is usually dry and always
bracing.
The weather over Everest has been described by Sir John Hunt1. 'Throughout the winter, from November to March, a fierce gale blows fairly constantly from the north-east over the mountain; speeds of seventy to eighty
knots are possible and it is desperately cold. It scours the northern flanks of
the range and deposits snow on the southern faces. During the winter this
great westerly wind rules supreme in these high and lonely places. . .
'In the early summer. . . a countering element comes up from the southeast in the form of the monsoon. This warm damp wind from the Bay of
Bengal deposits heavy snow on the higher flanks of the mountain barrier;
it is particularly intense in the south-east part of the Himalaya . . . and it is
in this area that Everest is located. Monsoon conditions normally prevail
in this region until towards the end of September.'
Measurements made on the Mingbo Valley 'Silver Hut' Glacier on the
flank of Everest during the Himalayan Scientific and Mountaineering Expedition of 1960-61 led by Sir Edmund Hillary, and the American Mount
Everest Expedition of 1963, provide extremely interesting meteorological
information on a mountain valley in the Himalaya at a height of 6300 m.
The lowest temperature recorded in April-May was-27'
C. Wind speeds
averaged 25 knots (45 kmph) and the weather was predominantly fine and
clear, with a mean cloud cover of 0.1-0.2 and about 50 per cent of the days
cloud free. From December 1960 to May 1961 there was only 130 mm of
precipitation, compared to the average monsoon precipitation of 330 mm.
The total rainfall in the area is thus concluded to be about 450 mm, indicating the semi-arid conditions of this region.
Measurements were also taken on Khumbu Glacier in 1963 at a height
of 5930 m, immediately to the west of the massive Khumbu ice-fall. The
meteorology of the region was marked by frequent light snow showers and
]John Hunt, Asc~tlrof Elwest (London: Hodder and Stoughton, 1953), pp. 11-13.
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generally moderate temperatures, seldom below-20" C and often rising to
0" C in the afternoons. These conditions together with strong solar radiation,
produced substantial melt water on the glacier at and below the 6000 m
level. Such conditions were not observed above the 6300 m level. Above
8700 m, the climate was generally polar, with temperatures that always
dropped below-200 C at night. At high elevations the wind was incessant,
and usually of the order of 90-180 km per hour.
CHANGES IN THE CLIMATE OF THE HIMALAYA

The very nature of the Great Himalayan Range and its topography, deeply
cut by erosion, and its complex geological structure, leads to continuous
movement and change. The mountain-building process that created the
Range is still active and is accompanied by erosion by rivers and landslides
of great dimensions. An extremely slow and scarcely perceptible change in
the climate of the Himalaya should therefore be expected, but, because of
the very limited information we have, such change will be very difficult to
detect.
However, in the last few hundred years, modifications in the microclimate
of the local regions of the Himalaya may have been inadvertently brought
on by man, by the conversion of natural vegetation-cover into arable land
and pastures, followed by poor agricultural practices and over-grazing,
the widespread use of wood for fuel, and deforestation. The results of
over-population of the habitable areas and the slow destruction of forests
in the quest for cultivable land can be seen almost anywhere in the Himalaya.
Vast areas of the Himalayan foot-hills have been stripped of forest, of which
only fragments remain. It is not simply that the trees which were once there
cannot grow again. The plains and lower hills are almost bare of vegetation
of any kind; the soil itself is washed away; the water runs off quickly scouring out new erosion channels and creating bare rocks above, and floods and
landslides below. Great ravines are rapidly gouged out and large areas of
plain overwhelmed by sandy outwash. When the rains come, both water
and earth are lost. The consequence is a man-made wilderness in the very
place man considers the source of fertility. The only silver lining is in northern Assam, where the problem is less severe on account of the smaller
population and the immensity of the rain forests.
Though we have no actual measurements of the consequent changes in
the microclimate in the Himalaya, experience in other mountainous regions
has shown that deforestation, without observing the natural laws of rnountain regions or the conditions for regeneration of forests, and taking into
account the biological peculiarities of forests, leads to permanent damage
to the landscape, water systems, normal patterns of run-off, and to widespread erosion.
It has been established that if forest cover is thinned by 40 to 50 per cent,
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its soil and water-protective ability is lost, leading to increased run-off of
water and poorer recharge. In heavy rain, water can pass through the thinned-out forest with the same ease as through unforested areas, particularly
if the green cover of the pastures above has been destroyed by over-grazing
by cattle, and by cattle tracks. Since the very steep slopes of the Himalayan
valleys and the concentrated precipitation in four monsoon months renders
water storage more difficult than elsewhere, it is tragic that the ecological
storage of water by means of forests should be pre-empted by reckless
denudation and land management.
The immediate effect of incipient desertification or the removal of vegetation cover in the Himalaya is, to expose the soil to accelerated wind and
water erosion, the increased injection of dust and aerosols into the atmosphere, and an increased reflection of solar energy from the denuded surface. That there is a connection between vegetation and ground-water levels
is well-known, though we do not know the exact relationship with any
degree of accuracy. The Famine Commissions of the last decade indicated
in general terms that areas which had once abounded in springs and perennial streams had become bereft of water because of the cutting-down of
forests in surrounding regions. Some Tiger Reserves where core areas have
been completely protected against human and cattle pressure, have been
reported by Zafar Futehally to have shown remarkable resilience, and
streams which used to dry up in November in the past now flow till February.
At this time, the effect of deforestation on the heat and water budget of
the region and on the microclimate of the area is generally accepted. Whether it results in direct climatic change remains in doubt. What is certain is
that the direct physical consequences of man-made changes on the local effective climate, such as the adverse effectsof surface denudation on the soil-water
balance are many times more important than any indirect large-scale effects.
Nature is resilient and has survived. But its balance is delicate. On a
small scale we do inflict much and irremediable damage, local and temporary, every day and everywhere. In our mountain forests in the Himalaya
we have done so on a large scale, and more permanently. As Schweitzer
said, the great fault of all ethics hitherto has been that we believed ourselves to have to deal only with the relation of man to man. Man has misused
land, forests and water, introducing too many of his own kind into ecosystems that cannot hold them, and exploiting them for the benefit of those
who do not live in them. The view that nature is something to be subjugated,
not an abundance with which to live in harmony, has to be changed. In
Bacon's words, 'We cannot command nature except by obeying her.'

CHAPTER 2

THE HIMALAYA IN INDIAN ORNITHOLOGY

The Himalayan mountain range is a gigantic physical barrier which cuts off
the Indian plains from the high plateaux of Tibet and Central Asia. On the
one hand it bars the northward passage of the moisture-laden south-west
monsoon currents, and on the other it serves to insulate the plains of northern
India from the severity of the continental climate of Asia-the scorching
desiccating winds of summer and the icy gales of winter. These factors are
responsible for the marked differences in the fauna and flora of the northern
and southern aspects of the mountains; an abrupt change in the environment strikes the observer immediately upon his crossing the main Himalayan
axis. The ornithologist soon misses such familiar companions of his trek up
to this point as the Whitecapped Redstart (Chaimarrornis leucocephalus),
Whistling Thrush (Myiophonus caeruleus), Snow Pigeon (Columba leuconota)
and Alpine Chough (Pyrrhocorax graculus), and suddenly finds in their place
species not seen before. The range constitutes the boundary between two of
the six zoogeographical regions of the earth, namely the Palaearctic (Europe,
north Africa stretching across north and central Asia) and the Oriental Region south of this, which is subdivided into the Indian, Indochinese and
Indomalayan subregions.
Mean temperature drops at an average rate of l o C for every 270 m of
ascent, the drop being steeper and more rapid above 1500 m. Thus the lofty
Himalaya encompass the entire spectrum of temperature, from tropical heat
near the base-in the tarai, bhabar and duars, and in some inner valleys-to
arctic cold at the heights, through the gradation of subtropical, temperate
and alpine, the arid areas above being under perpetual snow. This wide
diversity in physiographic conditions gives rise to altitudinal belts or 'life
zones', corresponding closely to the climatic zones of latitude in continental
Asia, except that on the high mountains these zones are telescoped vertically
instead of being horizontal. Though diffusing into one another at the seams,
these life zones are often sufficientlyclear-cut in their flora and fauna for the
altitude to be roughly predictable without the aid of an aneroid. In fact one
of the joys of trekking in the Himalaya for the observant naturalist is the
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changing kaleidoscope of the biota as he ascends from one altitudinal belt to
another. In the alpine zone of the high Himalaya which corresponds to the
arctic tundra, scrub replaces forest above the limit of tree-growth, and depending upon the degree of moisture, only certain xerophytic annuals and perennials grow along with the dominant lichens and mosses-as in the tundra.
The snow-line, because of the difference in latitudes (e.g. Srinagar c. 34" N,
Thimpu c. 27" N) is lower in the western Himalaya than in the eastern; in
summer between c. 4500 and 5500 m, in winter down to 2450 or 2750 m.
The altitudinal zones of vegetation, particularly in the eastern Himalaya,
are of the highest interest to the student of bird ecology inasmuch as each
of them harbours a more or less characteristic avifauna of its own. Perhaps
nowhere in the world would one find so much diversity in climates and
vegetation telescoped into so circumscribed a space. Hooker gives a dramatic
example of Sikkim: 'From the bed of the Ratong, in which grow palms with
screw-pine and plantain, it is only seven miles in a direct line to the perpetual ice. . . .In other words, the descent is so rapid that in eight miles the
Ratong waters every variety of vegetation from the lichen of the poles to the
palm of the tropics; whilst throughout the remainder of its mountain course,
it falls from 4000 to 300 ft flowing amongst tropical scenery, through a valley
whose flanks rise from 5000 to 12000 ft above its bed.'
Geologically speaking, the Himalaya are of recent origin and it is unlikely
that the avian endemics confined to this mountain barrier date further back
than the Pleiocene, and possibly came considerably later. As suggested for
the High Himalayan insects by Mani (1956), evidently the avifauna also
represents, at least in part, a geographical relict fauna of the Pleistocene of
central Asia. Mani remarks, furthermore, on the deep penetration of the
range by insect forms of the tropics and subtropics up to relatively high altitudes-a phenomenon associated with local microclimates and humidity
consequent on the penetration of the tropical evergreen forest types pointed
out by Hooker. From entomological and botanical evidence it seems valid
that the climatic conditions in the Himalaya during the Pleistocene glacial
period were not too severe, and permitted the existence and distribution of
animals and broad-leaved trees such as the horse-chestnut (Aesculus indica).
The Himalaya thus acted as a refugium and many animal species found there
today do, in fact, represent Palaearctic relicts.
The Oriental element in the avifauna is richly represented in the eastern
Himalaya and gradually diminishes westwards until in Kashmir and farther
west it ceases to be a significant constituent, its place being taken by Palaearctic forms. The largest number of genera of birds of the forested area from
Arunachal Pradesh to south-east Kashmir occurs also in the hills of western
China and northern Burma but not in peninsular India or the Palaearctic.
The infusion of Yunnan and Szechwan avifauna is strongest in the eastern
Himalaya and west to central Nepal. The Kali Gandaki river in central
Nepal (not Arun-Kosi in eastern Nepal as previously thought) has been
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shown by the Flemings (1976) to be the dividing line between the avifaunas of
the western and eastern Himalaya. In floristics too, western Himalayan
flora differs from eastern Himalayan in a greater representation of conifers;
while European elements are conspicuous in the former. Malayan, Chinese
and Burmese elements are in the latter.
The Himalayan barrier encouraged the spread of tropical Indochinese
related bird species into the Indian subregion and prevented the invasion of
Eurasian-related species except largely as winter migrants.
The distributional radiation of birds in the Himalaya has evidently been
from western China and Assam and not from peninsular India. Blanford's
explanation of the process seems eminently valid. He says: 'When glacial
snow and ice spread, the tropical fauna which may at that time have resembled more closely that of the Peninsula was forced to retreat to the base of the
mountains, or perished. Assam valley and the hill ranges south of it afforded
a securer refuge-being damp, sheltered and forest-clad-than the open
plains of north Tndia and the drier hills of the country south of these. During
the glacial period the Palaearctic forms survived in greater numbers since a
considerable percentage of the genera recorded from the Tibetan subregion
of the Palaearctic are not found in the Indomalayan subregion. As glacial
conditions receded the Oriental fauna re-entered the Himalaya from
the east.'
Bird families endemic to the Himalaya, not found in peninsular India, are
Broadbills (Eurylaemidae), Honey-guides (Indica toridae), Finfoots (Heliornithidae), and Parrotbills (Pa~adoxornithidae).Two monotypic genera of
the Pheasant family (Phasianidae) are endemic to the Himalaya, namely
Catreus (Chir Pheasant) and Ophrysia (Mountain Quail). Both are considered
by Ripley (1 961) to be Palaearctic relicts. A third endemic genus Callacanthis,
a cardueline finch, is also not found elsewhere besides the Himalaya where
its only species burtoni occurs in wet and moist temperate forest between
elevations of 1800 m and 3000 m.
In addition to these, Ripley (1961) shows that some fourteen Palaearctic
endemic species are confined to the Himalaya, without adjacent relatives, and
give strong evidence of being relict forms. As notable among these he mentioned the Wood Snipe (Gallinago nemoricola), Himalayan Pied Woodpecker (Picoides himalayensis), Blackthroated Jay (Garrulus laneeolatus),
Smoky Leaf Warbler (Phylloscopus fuligiventer), Pied Ground Thrush
(Zoothera wardi), Crested Black Tit (Parus rnelanolophus), Beautiful Nuthatch
(Sitta formosa), and two species of Bullfinch (Pyrrhuln er~qthrocephalaand
P. aurantiaca).
Other interesting forms, though not occurring i l l adjoining Tibet nor in the
Indian subcontinent south of the Himalaya, extend more or less along the
entire range. While it would bc tedious to give a bare listing, there are certain
groups and individual species which merit special mention since they lend
character and distinction to the avifauna of the Himalaya.
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The avifauna of the Himalaya, thus, is mainly a conglomerate of Palaearctic
and Indochinese elements, the former predominating in Kashmir and the
western section, the latter in the eastern area. This is not the place for a
catalogue of all the birds to be found in the mountains. Such a list is available
in several of the more recent references cited at the end. There are, however, a
number of families, or groups of birds, or individual species, which are either
peculiar to the Himalaya or are so narrowly associated with the mountain
range as to call for special notice. Some of these birds are of special interest
not only for their aesthetic appeal but because so little scientific data are
available concerning their status and ecology on account of their living at
heights beyond the ceiling of the average ornithologist, and of their rarity and
restricted habitats. It is to be hoped that this account will help to fill the gaps
for observant trekkers and mountaineers. Two such examples among the
raptors or Birds of Prey would indisputably be the Golden Eagle (Aquila
chrysaetos) and the Lammergeier or Bearded Vulture (Gypaetus barbatus).
The magnificent Golden Eagle is a large and powerful hunter, dark chocolatebrown (almost black) with a tawny rufous hindcrown, nape and hindneck.
It usually keeps in pairs, frequenting desolate rugged mountain country with
crags and precipices, between c. 1850 m and summer snow-line (3000-5500 m).
The species, in a number of other geographical races, or subspecies, ranges
widely over the Holarctic Region, south to north Africa and the USA. The
Himalayan subspecies, daphanea, also spreads to Turkestan and from
eastern Iran to central Asia. Its prey consists of pheasants, snowcock, chukor.
hares and occasionally larger mammals such as musk deer and the young of
mountain sheep.
It is difficult to understand why the Lammergeier is so commonly referred
to as Golden Eagle even by otherwise fairly knowledgeable sportsmen. Except
that they are both huge spectacular raptors found in similar high Himalayan
biotopes and nowhere else within the Indian subcontinent, there is little justification for confusing the two. The Lammergeier is less massive than the
Golden Eagle. It has a fully feathered cream-coloured head and neck, silvery
grey-and-black upper parts, and is rusty white below. In sailing flight the
comparatively narrow, pointed wings and longish wedge-shaped tail are diagnostic, while the 'goatee' of black bristly feathers at chin, specially conspicuous in profile, clinches its identity. The so-called Bearded Vulture is a
purely mountain-living form found in the Himalaya between c. 1200 and
4000 m and sometimes seen sailing majestically even above 7000 m. The same
subspecies, aureus, inhabits the mountains of south-east Europe (Pyrenees,
etc.), south Arabia and eastward to north China. Two other subspecies occur:
one in the mountains of north Africa (Algeria, Morocco, etc.), the other in
Ethiopia to south Africa. The Limmergeier is best known for its habit of
carrying aloft large bones, like the femur of an ox, and dropping them on
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rocks, often at regular 'ossuaries', from a height of 50 m or more, in order to
splinter them. The bird then descends to feed on the fragments of bone and
the marrow, which largely comprise its diet.
On many counts the family Phasianidae-Pheasants, Junglefowl, Partridges,
Quails-collectively and popularly known as 'Game birds'-may be regarded
as the most distinctive bird family of the Himalaya. The Himalayan pheasants, whose centre of distribution is primarily the Indochinese subregion of
the Oriental Region, include some of the most fascinating, spectacular and
gorgeously-plumaged birds in the world. They are so eagerly sought by private
collectors, aviculturists and zoos everywhere, but particularly in the western
countries, that ruthless exploitation for profit, chiefly by poachers and smugglers, has reduced the population of several species to dangerously low levels,
threatening their extinction in the wild. Happily, most pheasants breed freely
in captivity, and it is hoped that by re-introduction of captive-bred stock into
seriously depleted areas it may be possible in some measure to rehabilitate
the more vulnerable species. Poaching, as well as large-scale habitat destruction for the construction of roads, and other dubious forms of economic
development, is the main cause for the declining number of this remarkable
group of birds. The genera of Himalayan pheasants concerned are mainly
Ithaginis (Blood Pheasant), Tragopalz (Horned Pheasant), Lophophorus
(Mona1 or Impeyan Pheasant), Lophura (Kaleej Pheasant), Pucrasia (Koklas
Pheasant) and Catreus (Chir Pheasant). But the Eared Pheasant (Crossoptilon)
and Peacock Pheasant (Polyplectron), though somewhat marginal, also merit
a rightful place among the avifauna of the Himalaya.
The genus Ithaginis, Blood Pheasant, with the single species cruentatus,
and numerous geographical subspecies, is distributed in the eastern Himalaya
and associated mountain ranges of China, from Nepal to Kansu. In not extending westward beyond Nepal, the Blood Pheasant graphically exemplifies
the Chinese influence in the eastern Himalayan avifauna. It is a bird of the
highest altitudinal zone among the true Himalayan pheasants, affecting steep
pine forest with rhododendron, juniper and ringal bamboo scrub near the
snow-line, alternating seasonally between c. 3600 and 4300 m altitude. Three
subspecies are recognized within Indian limits. The Blood Pheasant is a large,
gaudily-coloured partridge-shaped bird, chiefly grey and apple-green, with a
mop-like crest, black forehead and crimson throat. A black-bordered bright
red naked patch surrounds the eye. The upper breast is splashed with crimson,
like fresh blood-stains, and there are similar splashes also on the shoulders
and the tail. The female-bright rufous-brown with ashy-grey crest and nape
-is so startlingly different in looks that initially it was even described as a
different species from the cock. Successive observers have remarked upon the
'stupidity' of members of a covey coming out in trustful inquisitiveness to a
companion fluttering in its death throes, and thus being killed one by one by
the ambushed hunter-a shameful cominentary on the vileness of
rather
than on the bird's stupidity!
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The genus Tragopan, Tragopans or Horned Pheasants have the shape, proportions and carriage of partridges. The males have a great deal of resplendent crimson in their plumage. The sides of the head and throat are naked
and brilliantly coloured in most species. In addition, they possess two long
brightly-coloured fleshy horns, one above each eye, which are erected during
courtship display. A brilliantly coloured and patterned fleshy apron-shaped
bib-like wattle on the throat is fully expanded at the same time, heightening
the bizarre effect. There are four species within Indian limits, which live at
altitudes between c. 1400 and 4250 m, descending to slightly lower levels in
severe winters. The Western Tragopan, T. melanocephalus (Punjab Himalaya,
Himachal Pradesh, Garhwal) is probably the most threatened species at the
present time and needs extreme protection. It is included in the Red Data
Book of the IUCN and also in Schedule 1 (totally protected species) of the
Wildlife (Protection) Act, 1972 of the Government of India.
The genus Lopl~ophorusis represented in the Himalaya by two species of
remarkably beautiful pheasants, namely the Impeyan or Himalayan Monal
(L. impejanus) and Sclater's or the Mishmi Hills Monal (L.scalteri). They are
stoutly built, dumpy birds shaped like the Snowcock (Tetraogallus spp.), but
distinguished by the highly refulgent bronze-green, purple and blue plumage
of the males. The face is more or less naked and coloured bright blue. The
two species are readily distinguished from each other by the shape of the
crest. In the Impeyan the crest is composed of feathers with naked shafts and
a spatulate end; in Sclater's it is of ordinary feathers which are short and
curly. The females of both are rather similar: brown, mottled and streaked
with paler and darker colours, with a pure white throat and a bare pale blue
patch round the eyes. They have a short crest of ordinary feathers. These
pheasants live in high oak, rhododendron and deodar forest with open glades
and sheep pastures, at between 2500 and 5000 m altitude. While the Impeyan
is confined more or less entirely to the Indo-Pakistan Himalaya, Sclater's
inhabits the section in Arunachal Pradesh and the contiguous parts of southeast Tibet, eastward to north-east Burma and Yunnan.
The commonest and most abundant genus of the true Himalayan pheasants
is Lophura to which belongs the Kaleej (L. leucomelanura) together with a
number of extralimital Indomalayan species. They are all distinguished
especially by the long, pointed, arching tails of the cocks which are laterally
compressed and 'roof-like', as in the domestic and junglefowl (Gallus)their closest allies. Kaleej may further be identified by their coloration which
is chiefly a glistening metallic-black in the male, and reddish-brown in the
female. The latter lacks the characteristic sickle-shaped tail of the cock. In
both sexes there is a bushy backwardly directed crest and naked bright scarlet
face. Within the Indian Himalaya five (or six) races of the Kaleej are recognized from north-west Pakistan to Arunachal Pradesh, and in the associated
Assam hills. Popularly known as Kild Miirghd, Kaleej share their native
habitat with Red Junglefowl, particularly at the lower altitudes. They are
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found in all types of forest-sal, oak, rhododendron, spruce, etc.-from c. 400
up to 3600 m. They live amidst heavy scrub and undergrowth, and like
junglefowl, are partial to the neighbourhood of water and terraced
cultivation.
The genus Pucrasia, Koklas Pheasant, contains a single species macrolopha, found more or less along the entire length of the Himalayan system,
from Afghanistan to eastern China. The species is enigmatically absent east
of Nepal, but after a considerable break in the distribution it reappears farther
east in Yunnan and the mountains of China and Mongolia. Four geographical races, or subspecies, are recognized in the stretch between Afghanistan
and Nepal, based on minor differences of coloration and plumage pattern.
Both sexes have the face fully feathered and with a well-developed occipital
crest. The cock has two long tufts of metallic-black plumes on either side of
the crest, springing from the ear-coverts, which are erected in nuptial display.
The overall coloration is largely grey, black and chestnut, and the sexes are
dimorphic. The Koklas are seen in wooded ravines on steep hillsides in oak
and conifer forest with heavy scrub and ringal bamboo undergrowth, within
an altitudinal range of 1500 to 4000 m.
The genus Catreus contains a single species, the Chir Pheasant (C. wallichii).
It is endemic to the Himalaya and confined to a restricted range from northwest Pakistan (Hazara) to west-central Nepal (Pokhara between c. 1400 and
3500 m elevation). It lives on steep rugged hillsides in oak forest covered with
tall grass and scrub and dissected by wooded ravines. It is an extreme skulker,
taking to its legs when hunted, and reluctant to fly unless flushed by a dog.
The closely-barred pale rusty upper parts, long backward-projecting crest of
hair-like plumes, bright crimson naked patch round the eye, and above all
the long pointed tail broadly barred with black and grey, provide a good
identification key for the cock. The hen is rather similar but has a shorter
tail.
To make this list of pheasants comprehensive, it seems pertinent to add
two other genera, even though their inclusion among the true Himalayan
avifauna may be somewhat equivocal.
The genus Crossoptilon, Eared Pheasant, is predominantly Chinese. Of the
three species known, only one (C. crossoptilon) enters Indian limits on the
extreme north-east fringe of Arunachal from its main range in adjoining
south-east Tibet, north of the Himalayan axis. The Eared Pheasant is a large,
heavy and showy bird chiefly blue-grey in colour with a laterally compressed
metallic blue-black tail, the long arching distintegrated central rectrices recalling ostrich plumes. The crown is velvety black, and the sides of the head
naked and deep scarlet. The ear-coverts are prolonged to protrude behind
like horns (or ears), hence the bird's popular name. The sexes are alike, but
the male is larger. Our subspecies C . c. harmani, Elwes's Eared Pheasant,
lives at altitudes of between 3000 and 5000 m, on grassy hill-slopes at the
edge of rhododendron and juniper scrub. Where unmolested, as in the
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neighbourhood of Buddhist monasteries, the birds become astonishingly tame
and even come to be fed by the monks.
Finally, we have that elegant and quietly beautiful genus Polyplectron, the
Peacock Pheasants, of smallish birds reminiscent in their shape and bearing
of Spurfowl. Several species are found in the Indochinese countries and
Malaysia but only a single one, bicalcaratum, with two subspecies, in the
north-eastern part of the subcontinent-Sikkim, Bhutan, Arunachal, etc. It
is a bird of grey, grey-brown and buff plumage, studded with brilliant metallic
violet, green-blue eye-spots or ocelli on the mantle and fan-shaped tail. The
male has a short frowzled upstanding crest. The hen is smaller and duller
coloured, with shorter crest and tail. The Peacock Pheasant is a low-elevation
bird, normally not found above c. 1200 m. It lives in the dense tropical foothill jungle of the Himalayan complex and is an inveterate skulker, keeping to
heavy undergrowth and almost impossible to flush even with a dog.
One of the most elusive, intriguing and little-known members of the
Pheasant family, and of the entire Himalayan avifauna, is the Mountain
Quail, Ophrysia superciliosa. This bird has defied all attempts to rediscover it
since the last specimen was collected in 1876. It was originally described for
science in 1846 from a living pair, supposedly from 'India' that had found its
way to a private menagerie in England. Not until its discovery in the wild
around Mussoorie, many years later, was the exact provenance of the species
determined and the type-locality fixed. In all there are only ten museum
specimens of the Mountain Quail extant, five in the British Museum and the
rest in America. The only locality in which the species is known is the
Kumaon Division of the western Himalaya, all the specimens having come
from elevations between 1650 and 2100 m-Jharipani (a little below Mussoorie), Benog and Bhadraj peaks behind Mussoorie, and Sher-ka-danda
peak near Naini Tal. It was conjectured at the time that the Mountain Quail
may be a migrant, but since the bird has not been recorded from any neighbouring country or anywhere else in the world, its origin and status continue
to remain a mystery. It is hard to account for its extreme rarity unless the
species is already extinct. The taxonomical position of Ophrysia is somewhat equivocal. The structure of its wing is reminiscent of the Spurfowl
(Galloperdix); the short stout bill, long lax plumage and the stiff bristle-like
feathers on the forehead are features that recall the Blood Pheasant (Ithaginis); the bill and forehead bristles are also very much as in the Bush Quails
(Perdicula). In size the bird is between a Grey Partridge and a Grey Quail,
but the tail is proportionately longer than in either. The sexes are dissimilar.
The male is dark slaty-brown overall, with distinctive black-and-white face
markings and a broad white eyebrow; the female is largely cinnamon-brown
with a pinkish grey face and a less prominent white eyebrow. The bill and
feet in both sexes are red. The birds are reported by early collectors to live in
coveys of five or six in tall grass from which they could be flushed only when
almost trampled on. They pitched into the grass again after a short heavy
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flight-and
are therefore in behaviour also very similar to the bush
quail.
Among the many other groups and species of birds peculiar to the Himalaya or which have special interest and significance in the context of Himalayan ornithology, the Orange-rumped Honeyguide (Indicator xanthonotus)
is one that merits immediate attention. It is a rare species, and little is known
of its ecology. The family Indicatoridae (Order Piciformes) closely related to
the Barbets (Capitonidae), is African in domicile, being represented in that
continent by three (or four) genera and thirteen species. One of these genera
-Indicator, with two species-has a curiously disjunct transcontinental distribution in south-eastern Asia: I. xanthonotus occurs in the Himalaya between c. 1500 and 3500 m from the Afghan frontier right across to Arunachal
and Manipur, the other species L. archipelagicus being confined to Malaysia.
In the Himalaya it affects mixed broad-leafed and conifer forest in the
neighbourhood of bee-nesting cliffs and rock scarps. No definitive data are
available on the ecology of the Himalayan Honeyguide though by interpolation of what is known about its African cousins its general life pattern
can be constructed. The name 'honeyguide' arises from the fact that by means
of certain well-understood calls and actions, such as flitting from tree to tree
in front of a honey-questing human or other mammal, the bird guides the
seeker to a comb and shares the remnants-honey, larvae and wax-after the
honey has been taken. An extraordinary anatomical adaptation of the bird is
its ability to digest wax, which few other animal systems can assimilate. Thus
a considerable proportion of its diet apparently consists of beeswax. In Africa,
honeyguides of this genus are known to be brood-parasitic on barbets, laying their eggs in the nest-holes of the latter and leaving the dupes to foster
the hatchlings. Recent observations by two American ornithologists in Nepal,
though not yet fully confirmed, suggest that the Himalayan Honeyguide has
a novel type of breeding biology, described by them as 'resource-based nonharem polygyny'. The male holds a bee's comb, or group of combs, as his
territory throughout the year and mates with all receptive females that visit
it to feed during the breeding season. These may total up to twenty or more!
Males without a territory apparently seldom have a chance of mating (Cronin,
Jr., and Sherman, 1977).
Ward's Trogon (Harpactes wardi) is found in the eastern Himalaya, from
central Bhutan eastward, between 1500 m and 3000 m. This pigeon-sized bird
is similar to the commoner Redheaded Trogon but is much larger (overall
length 40 cm). It is brilliantly coloured; the belly is crimson-pink in the male
and primrose yellow in the female. The tail is graduated and its feathers
squarely truncated at the tip. The central retrices are black and the lateral
ones pink in the male and yellow in the female. The bird is seen either singly
or in separated pairs in subtropical forest amidst bamboo and evergreen
undergrowth. It feeds on large insects and berries.
Redbilled Leiothrix or 'Pekin Robin' (Leiothrix lutea) is a sprightly bright-
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coloured sparrow-sized bird, greyish olive with a bright yellow throat and
breast, a pale eye-ring and a scarlet bill. The wings are black with yellowand-crimson edges. In the female, the crimson of the wings is replaced by
yellow. It breeds between 1500 m and 2400 m and descends lower in winter.
It is seen in pairs or parties of four to six or even twenty, affecting evergreen
biotope: secondary growth, overgrown clearings and tea plantations. Its
food consists of insects, berries and seeds. Its harsh hissing notes and loud
cheerful bulbul-like warbling are diagnostic.
Redbilled Blue Magpie (Cissa eryfhrorhyncha)-A showy Himalayan bird
found between c. 1000 and 2000 m is the Redbilled Blue Magpie. It can be
seen from c . 77" E in Himachal Pradesh (Kangra dist.) eastward through
Garhwal and Kumaon to c. 87" E in the eastern Himalaya. Its reported
occurrence in western Sikkin~needs verification. It is very similar to and
confusable with the Yellowbilled Blue Magpie, but it usually occupies a lower
altitudinal zone and is oftener met with at Himalayan hill stations. In Mussoorie, UP, it is known as Nilkanth and in Simla, Digdal. It is a spectacular,
purplish-blue bird with a long graduated tail. The central feathers are elongated into gracefully arching streamers. The head, neck and breast are velvetyblack with a large white patch on the nape. The underparts below the breast
are greyish white. Both sexes are alike.
THE HIMALAYA A N D BIRD MIGRATION

The importance of the Himalaya in the context of Indian bird migration is
only just beginning to be properly appreciated. Of the 2 100 odd species and
subspecies of birds that comprise the avifauna of the subcontinent together
with Sri Lanka, nearly three hundred are winter visitors from the Palaearctic
Region north of the Himalayan barrier (Eurasia to north-east Siberia and
central Asia). This excludes the purely pelagic forms such as petrels, shearwaters and boobies which sometimes get accidentally blown in on the seaboard by monsoon gales. Many of these migrants are actually Himalayan
species that breed up to altitudes of 5500 m or more in summer, e.g. Redstarts (Pl~oc~~icurirs),
and move down to lower levels in the foot-hills or to the
north Indian plains in winter, some continuing southward to spread through
the peninsula and even spill over into Sri Lanka. Among our most regular
and abundant winter visitors, the 'classic' long-distance extra-limital migrants,
are the hordes of ducks and geese (Anatidae), cranes (Gruidae) and the vast
assort~nentof wading or shore-birds (Charadriidae) which become conspicuous enough on every jlieel and wet-land to obtrude their presence on the
least observant. But the smaller birds, in spite of their overwhelming numbers
and far greater variety, are not usually noticed unless specially looked for.
The passerine families such as Muscicapidae (flycatchers, warblers, thrushes,
robins), Motacillidae (wagtails and pipits), Fringillidae (finches), Hirundinidae
(swallows) and some others are amongst our most abundant winter visitors.
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Visual observations recorded over a series of years by British sportsmennaturalists, mostly army officers posted in the strategic north-west frontier
areas in the early part of the nineteenth century, had suggested the broad
pattern of the seasonal migratory movements, particularly of sporting birds
like ducks and cranes, and established the Indus Valley as the putative principal flyway of Siberian and central Asian birds into peninsular India. Less
substantial but similar evidence from the north-eastern end of the Himalaya
suggested that the main route on that side was along the valley of the Tsangpo
or Brahmaputra river, and its affluents. The two migrational streams entered
from either end of the Himalayan mountain chain in a sort of p:ncer movement, weakening in their advance as more species dropped out, before reaching the tip of the peninsula or trickling into Sri Lanka, which is the virtual
terminus for our land birds.
Until recently, it was commonly assumed that the Himalayan range
presented an insuperable barrier to migrating birds from northern lands, and
that the only way they were enabled to cross it was by following river valleys.
It used to be argued that the freezing cold and rarefied atmosphere at the
formidable heights which the birds would need to negotiate would overpower
them. Thus, western students of bird migration had believed that migration
flight normally took place under about 500 m, rarely as high as 1500 and only
exceptionally around 3000 m while crossing lofty mountain ranges. Sophisticated devices and vastly improved technology between the two world wars,
and especially the invention of radar and refining of relevant scientific techniques have, however, radically altered the older notions. It is now well establ i shed that a considerable amount of bird migration everywhere does occur
beyond the range of human vision, and that even small birds, of starling size,
when migrating, may fly at previously unsuspected heights of 6000 to 7000 m,
braving the intense cold, even when there is no obvious compulsion for them
to do so. The growing popularity of Himalayan mountaineering since the
First World War, and the virtual rash of climbing expeditions since the
Second World War, have adduced convincing evidence that a very considerable-maybe even overwhelming-proportion of the migration to and from
the Indian subcontinent occurs directly over the main Himalayan axis, thereby appreciably shortening the birds' journeys. Autumn migration in particular, by direct overflight would appear to involve little difficulty since the
birds would merely need to coast down, as it were, from the elevated tableland of central Asia to the Indian plains, with a maximum saving of time and
energy. For the upward return journey in spring, perhaps the river-valley
route could have more validity in certain sections. That this is a hazardous
undertaking nevertheless, exposing birds to the unpredictable vagaries of the
notorious Himalayan weather such as sudden storms and blizzards, sometimes resulting in mass annihilation, is evident from the reports of explorers
and mountaineers from time to time. The famous explorer Sven Hedin observed large numbers of migrating ducks in autumn at great heights at the source
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of the Indus river in Tibet. The first Mount Everest Expedition (Younghusband's) came across several birds on southward migration i n September
at c. 5200 m, among them Temminck's Stint (Calidris temminckii), 'Painted
Snipe' (?),Pintail Snipe (Gallinago sfenura), House Martin (Delichon urbica),
and several pipits (Anthus spp.). More than once, migrating waders were
heard passing overhead at night at this altitude, among which the Curlew
(Numenius arquata) was unmistakable. Others have recorded, visually during
the day and by ear at night, migrating geese, cranes and waders passing over
their high-altitude camps. Dr Biswamoy Biswas of the Zoological Survey of
India noted a stray hoopoe (Upupa epops) on Pumori Glacier (5790 m) in
May, which had no business to be there unless on migration. Blacktailed
Godwits (Limosa limosa) and Pintail Duck (Anas acuta) have been observed
on Khumbu Glacier (c. 4875 m) at the foot of Mt Everest. Colonel R.
Meinertzhagen came across various species of duck in Ladakh on passage to
India over the highest parts of the Himalaya. Eric Shipton on his 1937 expedition to the Karakorams found a large number of dead, frozen ducks and
possibly a crane strewn over the face of the Crevasse Glacier between c. 4500
and 4900 m and in the upper basins of most of the big glaciers he visited.
C.H. Donald, a competent Dharamsala-based west-Himalayan naturalist in
the twenties, frequently recorded large numbers of migrating geese and cranes,
in one case both Common and Siberian, flying regularly in spring and autumn
over the passes from Ladakh, over Chamba and the Lahul ranges, at between
c. 4500 and 6000 m; and more recently in Nepal, R.L.Fleming observed
Barheaded Geese (Anser indicus) flying north in spring over the eastern spur
of Dhaulagiri at c. 7625 m.
In May 1960 Brigadier Gyan Singh, the leader of'the first Indian Mt Everest
Expedition, found three Eastern Steppe Eagles (Aquila nipalensis nipalensis)
lying dead on the South Col-'One of the most difficult areas to cross'-at a
height of nearly 7925 m, which had obviously perished while on migration.
Since the Everest climber Tenzing also mentions in his autobiography that he
saw a dead eagle on the South Col in autumn 1952 when with a Swiss expedition, it would appear that the South Col is on the regular flyway of these
eagles between India and central Asia. That birds can exist and fly at immense
heights, seemingly with little physical discomfort from the intense cold and
low atmospheric pressure, is suggested by one of the Everest expeditions
encountering crows and mountain finches around their high-level camp at
7000 m, and Himalayan Griffon Vulture and Lammergeier between 6000 m
and 7000 m, while Alpine Choughs (Pj~rrhocoraxgraculus) even followed the
climbers up to 8200 m, where the atmosphere is reduced to only one-third of
its supporting power. Sir Edmund Hillary has reported a chough following
him at 8500 m-presumably one of the several individuals that scavenged
daily around their camp at 7900 m. At Dehra Dun geese have been observed
through a telescope, flying northward in spring across the face of the moon
at a calculated height of 8830 m.
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A lritudinal Migration

Apart from the host of long-distance trans-Himalayan migrants there is a
large number of species that breed a t high altitudes and descends to lower
levels or into the northern plains in winter, some indeed extending well into
peninsular India and even Sri Lanka. Of those that stay permanently in the
mountains and merely move from a higher to a lower elevation, a typical
example is the Grandala (Grandala coelicolor). The male is a gorgeous purpleblue mayna-like bird, while the female is chiefly brown, streaked with white.
The grandala lives in large flocks and breeds between 4300 and 5500 m in
summer, seldom descending lower than 3000 m in winter. In particularly
severe weather however, it is sometimes forced down as low as 2200 m, the
lowest limit recorded. A better-known though not too common example is
the brilliantly crimson-winged Wall Creeper (Tichodroma muraria), an ashygrey sparrow-sized bird with slender longish bill and butterfly-like flight,
which lives on high cliff-faces around altitudes ranging from 4300 to 5500 m,
and breeds within rock fissures. In winter the Wall Creeper descends to the
base of the mountains and is often seen in quarries and rock cuttings in the
adjoining plains. This bird has even been observed as far south as New Delhi,
clambering on the walls of the Central Government Secretariat, no doubt
having mistaken that august edifice for Mount Olympus!
There are certain Himalayan endemics that evidently fly non-stop on their
annual migrations to the hills of the southern-western Ghats or Sahyadri
complex. Prominent among this group are the Woodcock (Scolopax rusticola), Pied Ground Thrush (Zoothera wardii), Blue Chat (Erithacus brunneus), Brownbreasted Flycatcher (Muscicapa muttui), Bluethroated Flycatcher
(Mzrscicapa rzrbeculoid~.~)
and several other flycatchers. All of then1 seem to be
species of low tolerance and find the requisite ecological conditions only in
the damp well-wooded southern hills which, as mentioned earlier, already
support several relict forms of Himalayan flora and fauna. These species,
whose migration routes evidently lie along the eastern and western ghats, are
fairly common in the south Indian hills during winter but are very seldom
met with on passage in the intervening country. It is thus evident that they
must perform their migration to and fro in a single hop, involving a minimum
distance of maybe 1500 to 2000 km each way. Among the more typical of
such single-hop migrants is reckoned the Woodcock (Scolopax rusricola).
This is a coveted game bird-a dumpy overgrown snipe-much sought after
by sportsmen in its Himalayan homeland as well as in its southern winterquarters-the hills of the Western Ghats complex, traditionally the Nilgiris.
HIMALAYAN RELICTS IN SOUTH INDIA

An intriguing aspect of Himalayan flora and fauna is the disjunct occurrence
of so many typical genera and closely-related species, as endemics in the hills
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of south India. Among mammals two outstanding examples are the Nilgiri
Tahr (Hemitragus hjdocrius) and the Nilgiri Pine Marten (Martes gwatkinsi),
but birds provide many more examples. The Laughing Thrush genus Garrulax
(family Muscicapidae, subfamily Timaliinae) whose centre of distribution is
the Indochinese subregion of the Oriental, is strongly represented in the
eastern Himalaya, and found throughout the mountain range westward to
Kashmir and Afghanistan in something like 27 species. After a total absence
of over 2000 km in continental and peninsular India, the genus reappears in
the south with two endemic species, cachinnans and jerdoni, the former confined to the Nilgiris, the latter in three well-differentiated subspecies, to the
Palnis and Kerala hills. There is, additionally, a third member of the genus
found in Kerala, namely the Wynaad Laughing Thrush which is an obvious
subspecies of the east Himalayan Garrulax delesserti. A point of special interest in the case of these far-flung laughing thrushes is that their presence in
the southern hills is closely associated with the oqurrence of the plant genus
Rubus (raspberry, blackberry, etc.) which itself is a common Himalayan taxon
with an den tical disjunct distribution in the hills of the southern peninsula.
The close ecological association between Garrulax and Rubus in the Himalaya
is faithfully reproduced in their common southern refugium. Thickets of
Rubus first make their appearance in the south Indian hills from an altitude
of about 1000 m upward, an elevation at which, significantly, Garrulax also
appears on the scene. Other examples of this sort of symbiosis are not uncommon. The disjunct occurrence of so many Himalayan animals and plants
in the south Indian hills presents some intriguing problems of logistics. The
late Dr Sunder Lal Hora, a distinguished Indian ichthyologist, found several
genera of specialized torrential fresh-water fishes in Kerala which were identical with those in the eastern Himalaya and the Malay peninsula. Since the
geographical distribution of fish is inescapably dependent on a direct connection at one time or another (river capture) of the streams and rivers they
inhabit, and they can spread in no other way, Dr Hora after careful research
propounded a rational explanation in his 'Satpura Hypothesis for the distribution of Malayan fauna and flora to peninsular India'. While this related
primarily to Malayan-east Himalayan highly-adapted torrential fresh-water
fishes, it seems to answer satisfactorily for other organisms as well. The hypothesis has received varying support from several different disciplines and investigators, but still remains equivocal and calls for further intensive in-depth
studies. It seems relevant here to highlight some of its salient points. The
Satpura Hypothesis postulates that the Satpura-Vindhya trend of mountains
stretching across India was at one time more elevated and more humid than
now. It was continuous with the Assam hills in the east and with the northern
end of the Western Ghats (in Gujarat) in the west, and thus served as a causeway for the spread of specialized Himalayan flora and fauna into the south
Indian hills and Sri Lanka. The link of the Assam Himalaya with the SatpuraVindhya trend lay across the Garo-Rajmahal gap on the Chota Nagpur
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plateau, which was postulated to have been more raised and humid than now,
providing a continuous stretch of ecologically-suitable hilly country as a
bridge for the dispersal of plants and animals. Geotectonic processes such as
erosion or subsidence of the connecting highland and consequent changes in
the physiography may be responsible for cutting off the continuity in the
distribution of the ecologically-adapted organisms now met with as 'marooned' relict populations of Himalayan animals and plants in the southern hills.
Geological evidence on the whole is not in favour of this easy explanation,
and alternative possibilities need to be investigated. Nevertheless, the Satpura
Hypothesis offers an attractive interpretation which, on biogeographical evidence alone, seems unexceptionable.
Among the more prominent Himalayan relicts in the avifauna of the Western Ghats complex in southern India, besides the Laughing Thrushes (Garrulax), are the Great Pied Hornbill (Buceros bicorizis), Frogmouths (Batraclzostomiis), Fairy Bluebird (Irena), Lizard Hawks or Bazas (Aviceda), and
Rufous bellied Hawk-Eagle (Hieraaetus kienerii). Several others also
show the same widely disjunct distribution and are palpably relict Himalayan
forms.
PIONEERS OF HIMALAYAN ORNITHOLOGY

Most of our early knowledge of Himalayan avifauna comes from Brian
Houghton Hodgson (1800-94), the undisputed 'Father' of Himalayan ornithology. Hodgson first went to Nepal at the age of twenty and was British
Resident in that then difficult country from 1833 to 1843. During a period of
about twenty years, in spite of the constraints on free movement for foreigners, he managed to collect over 20,000 skins of birds and mammals which he
later presented to the British Museum. He published numerous scientific
papers which form the hard core of our knowledge of Himalayan birds.
After retirement from Nepal he lived and continued his natural history work
from Darjiling between 1845 and 1858, when he finally left India. Hodgson
(1833) was the first to write on bird migration in India, of ducks, etc., as
observed by him at Kathmandu, and also the first to draw attention to the
altitudinal distribution of species in the Himalaya ('Physical Geography of
the Himalaya', 1840).
Of the many other naturalists who have contributed to Himalayan ornithology before and since Hodgson, perhaps the one deserving special mention is
John Gould. Gould was the taxidermist in charge of the Zoological Society's
museum in London, and later superintendent of its ornithological collection.
He was a gifted bird painter and, in collaboration with his artist wife, published in instalments, commencing in 1831-2-partly on the basis of Hodgson's material-a splendid folio of coloured lithographs entitled A Century
of Birds of the Himalaya~tMountains. The scientific text for this was written
by Nicholas Vigors, the Secretary of thc then newly-founded Zoological
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Society of London, who was responsible also for the description of many of
Hodgson's newly-discovered species from Nepal.
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CHAPTER 3

BOTANICAL PANORAMA OF THE
EASTERN HIMALAYA
K. C. SAHNI

The eastern Himalaya, comprising ~ o r t hBengal, Sikkim, Bhutan and
Arunachal Pradesh is literally a botanist's paradise. Phytogeographically
it forms the meeting ground of the Indo-Malaysian (S.E. Asian) and SinoJapanese (E. Asian) floras. The eastern end of the Himalaya has been a
gateway for the migration of plants from E. and S.E. Asia. Even a cursory
examination of Merrill's Plant Life of the Paci$c World (1945) shows the
similarity between the flora of the foot-hills of the eastern Himalaya and
those of the Pacific region. Birbal Sahni (1939) at the Sixth Pacific Science
Congress, on the basis of palaeogeographical, geological and palaeobotanical
data suggested 'Thc eastward opening of the Himalayan Geosyncline
into the Pacific Ocean'.
The mingling of species in this region has possibly favoured natural
hybridization with subsequent enrichment of the variability of flora. The
lower reaches of Arunachal, Bhutan and Sikkim con~prisingthe evergreen
rain-forests teem with plant life and have a bewildering number of species
and genera. In fact, this region including the old Assam State is perhaps
the richest botanical region of the world and has been a favourite hunting
ground for plant explorers like Griffith (1847), Hooker (1849), Burkill (1924),
and in later years Bor (1938), Biswas (1941), Kingdon-Ward (1960), Rao
and Panigrahi (1961), Hiroshi Hara (1963), Sahni (1969), and Deb and
Dutta (1971). In recent years Japanese botanists have explored the eastern
Himalaya, including Bhutan (Hara, 1966, 197 1). Officers of the Botanical
Survey of India have bee11 active in Bhutan (Deb, 1968; Anonymous, 1973)
and in Arunachal and Assam (A.S. Rao, 1974). Botanists from the Forest
Research Institute have contributed on Sikkim (Sahni, 1960) and Arunachal
(Sahni, 1962, 1969).
In the following account, besides the geography, climate and flora,
the impact of man and technology and the methodology aimed at in
preserving and enriching the environment of this unique area is briefly
discussed.

Botnnical Panorama of the Eastern Hlmalaya
GEOGRAPHY AND CLIMATE

Sir Joseph Hooker, the great naturalist of the mid-nineteenth century was
the first to make known the beauty and natural history of Darjiling and
Sikkim after his significant traverses in the eastern Himalaya. Facing the
Ganga delta, the Tista valley reproduces on a vast scale. The upper basin
is 80 km wide and the river cuts through the Darjiling ridge (2130-2430 m)
in a narrow gorge to spill on to the plains in a vast fan. With a rainfall of
3040-4570 mm, erosion is intense. Darjiling, at 2248 m, has a climate
typical of the outer hills. Mist-enshrouded for half the year, on clear days
it boasts a magnificent view of Kanchenjunga and a less spectacular view of
Everest which is far distant. The range of relief in Sikkim is 330-8579 m
or over 8 km. At dawn from Singhik there is a breath-taking panorama of
Kanchenjunga (8579 m). To the west the state is shut in by the Singalila ridge,
to the east by the Donkia Range (4570-5540 m). Chho LMmo lake is the
source of the Tista and lies in the shadow of Donkia Mountains. It is a calm
blue sheet of water hemmed in by rounded spurs from Mt Khangchengyao
(6934 m)-rocks and glaciers dip abruptly towards its head. The mountains
bordering Chho Lhiimo plateau are a rusty orange colour which is caused by
peroxide of iron. The remarkable features of this landscape are its enormous
elevation (Chho Lhamo, 5250 m, Donkia La, 5540 m), and undulating hills
rising to 5560 m, bare of snow. Extraordinary dryness and consequent
evaporation increased by strong winds account for the height of the snowline. Bordering Tibet there are vast gently undulating, scantily grassed,
sandy plains like the cold deserts of Ladakh. Here, because of a strong
sun, sterile soil and radiated heat a piece of snow does not melt but disappears by evaporation. In west Sikkim, Mt Siniolchu, 6890 m, is reputed
to be the most beautiful mountain in the world. In the outer hills rain is
almost continuous from June to September. Above 1830 m, snow falls almost
every year. The upper reaches of the river Tista are known as Lachen and
Lachung, which have their confluence at Chungthang, and form the Tista
which is the mightiest drainer of the eastern Himalaya.
Bhutan is a country of wild mountains and forests and rolling yak pastures.
Tn its north-west corner it is dominated by the superb peak of Chomo Lhari,
'Divine Queen of the Mountains' (7314 m), guarding the Tang La col on the
Brahmaputra/Tsang-po watershed. The main rivers are Ama Chu and
Manas which both drain into the Brahmaputra.
In Arunachal Pradesh the Himalaya constitute about 70,000 sq. km of
the total area of about 80,000 sq. km. The Arunachal Himalaya extend in a
north-easterly direction through the north-bank districts of Kameng, Subansiri and Siang, and then make an orographic swerve south into the Lohit,
and eastern part of Tirap districts, where the sub-Himalayan belt becomes
insignificant. Lohit and Tirap districts are located east of the Brahmaputra.
The lower Himalayan ranges (up to c. 3500 m) merge into the Great Himalaya
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through the striking Se La Range. This sweeps north-eastwards from the
Tibet-Bhutan border and divides the Kameng, Subansiri, Siang and Lohit
districts from Tibet. The well-known peaks in the Great Himalaya in Arunachal are Gorichen (6538 m), Kangto (7090 m), Chomo, and the very beautiful
Nyegi-Kangstan, (snow country of delight). The eastern-most, Namcha
Barwa (7756 m), in Tibet, is visible from the northern boundary of Siang
and is the highest peak east of Kanchenjunga.
The five Arunachal districts thus comprise an enormous stretch of territory
and exhibit a very wide range of climate from the sweltering plains of Assam
and the foot-hills to the arctic climate of the eternal snows. The eastern
Himalayan ranges in Arunachal, rising steeply from the Assam plains,
receive the full force of the summer monsoon current from June to September
and there is very heavy rainfall in the lower ranges. This abundant rainfall
is due t o the horseshoe-shape of these mountains formed by the bending
of the Himalaya in the Arunachal-Assam corner, which catches the bulk
of the monsoon-bearing clouds rising from the Bay of Bengal.
The mountains of Arunachal are consequently more evenly humid than
any known part of the Himalaya, and the outer ranges and foot-hills have a
climate which may be termed 'tree producing'.
The annual rainfall of the plains is about 2280 mm but the rainfall is much
heavier and attains 5000 mm at the base of the foot-hills. Up to 6350 mm
has been recorded on Piri La which is probably the rainiest area north of
the Brahmaputra. In the Tenga valley to the north of this mountain, however,
only 1520 mm is deposited, while beyond Bomdi-La at Dirang, there is even
less rainfall. The winter is severe at Ziro. Snowfall usually occurs above an
altitude of 1824 m throughout the state (Burkill, 1924; Bor, 1938; Sahni,
1969).
The areas of heavy rainfall are on the windward side of the Himalaya.
Rainfall, temperature, humidity, and snowfall play a very important role in
determining the character of the vegetation.
VEGETATION

The vegetation of this area is unique-it is characterized by one of the
richest flora in the world, and abounds in spectacular tree ferns, orchids,
primula and blue poppies, and the tallest trees in India. It is the habitat
of botanical rarities; such as Sapria himalayana with flowers 35 cm across
and buds as large as a grapefruit, a parasitic plant facing extinction as it
has only been sighted twice since its first collection by Griffith in 1836, a
century later by Bor, and more recently by Deb; and Entnda, an enormous
climber with giant pods over one metre long (with disjunct distributiol~;
also found in the western Ghats where it i s reported to be 1.5 km in lengthperhaps the largest climber in the world).
The percentage of endemic plants (and animals) is very high in the
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Himalaya. The lower reaches are significant because they are regarded as a
sanctuary of ancient flora which were spared the devastation of the ice ages.
The Magnolia pterocarpa here is perhaps the most ancient species of living
Angiosperms (Hutchinson, 1969). Takhtajan (1969) calls this area the
'cradle of flowering plants' and considers several species, like the vesselless dicotyledon, Tetracentron, the Magnolia spp., Holboellia, etc., to be
primitive. Endemic and primitive plants are dealt with at length in subsequent
pages. The eastern Himalaya is far more evenly humid than the western
Himalaya. High humidity is conducive to tree growth and consequently
the timber line or the upper limit of tree vegetation in this sector goes up
to 4570 m compared to 3600 m in the western Himalaya. It has a climate
which is typically tree-producing. The foot-hills are characterized by towering buttressed trees like Tetrameles nud;flora, Terminalia myriocarpa, Bombax
ceiba, etc. In Sikkim a spruce of up to 67 m has been recorded. Owing to
the heavy rainfall and the force of rain drops, many trees and herbs here
assume a pendulous habit, e.g. Picea spinulosa, Primula sikkimmensis, etc.
Also, most of the trees, shrubs, climbers and herbs in these forests have
predominantly white or cream flowers, obviously an adaptation to attract
night-flying moths which are common here. Thus the Nepal Trumpet Climber
(Beaumontia grandi'ora), Elaeocarpus, Michelia doltsopa, Magnolia campbellii, M. globosa, Rhododendron formosum, R. nuttallii, R. wig htii, R. dalhousiae, R. lindleyi, Cassiope fastigiata, Rosa sericea, Viburnum spp., etc., all
have white flowers.
The altitudinal pattern covers a very wide spectrum, from rain forests
to the arctic type of vegetation: from 200 to 6000 m, classified into five main
types : (1) Tropical evergreen forests; (2) subtropical ; (3) temperate; (4)
subalpine; and (5) alpine to arctic. The classification followed is mostly
after Champion and Seth (1968).
Tropical evergreen forests
Tropical evergreen forests extend from the foot-hills up to 800 m and are
met with from Sikkim to Arunachal; they consist of a remarkably large
number of species mostly confined to the families Dilleniaceae, Annonaceae,
Guttiferae, Myrtaceae, Myristicaceae, Palmaceae, etc.
In the south bank districts of Lohit and Tirap, the forest is a broad-leaved
evergeen rain forest of the Indo-Malaysian type with an assemblage of big
trees. The tropical rain forest is a remarkable and unique type of forest.
According to Richards (1952), 'with its enormous number of species [it] has
acted in the past as a potential reservoir of genetical diversity and potential
variability. It has been a centre of evolutionary activity from which the
rest of the world's flora has originated through mutational alterations which
successfully survive under the high and constant temperature of the rain
forests. Evidence of many kinds indicate that our temperate floras have

36

The Himalaya

directly or indirectly a tropical origin of which many temperate species
still bear evident traces either in their phenology or structure.' The World
Wildlife Fund has rightly emphasised the need to preserve rain forests
in different parts of the world.
The forests generally present a many-tiered appearance of which the
top 'storey' is constituted by 'Hollong' Dipterocarpus macrocarpus (on the
south bank of the Brahmaputra in Lohit and Tirap), Artocarpus chaplasha,
Tetrameles nudiflora-the last-named characterized by enornlous plank buttresses, a favourite nesting-tree of hornbills. These trees, not all of which
are evergeen, tower above the rest of the canopy. This storey ,is followed
by large trees of Terminalia myriocarpa, most striking when in fruit with a
coppery red tinge; Altingia excelsa, Chukrasia velutina, Lagerstroemia
speciosa, Bischofia javanica (bark favoured by tigers for cleaning their claws),
Bombax ceiba (or semal), Dysoxylum procerum, Sloanea assnmica (with
black spiny fruit), etc. The middle storey is formed of gregarious species like
the white-flowered Mesua ferren (iron woodj, Phoebe goalparensis and
Duabanga grandijora, all valuable species. This storey normally determines
the economic value of the forest. The lowest storey comprises small trees:
viz. Syzygium formosum, Dillenia indica, Talauma hodgsonii and canes,
mostly Calamus spp., occurring in swamps and forming impenetrable
thickets. Tree ferns like Cyathaea spp. and the large fern Angiopteris evecta
are also seen associated with the screw pine Pandanus furcatus. The wild
banana Musa balbisiana is a conspicuous feature and occurs gregariously
towards the upper limit in evergreen forests at 1000 m. The most conspicuous epiphytic elements are the orchids, ferns and fern allies; amongst
orchids Dendrobium spp. predominate, with Cymbidium coming next. A
strikingly handsome 'bamboo orchid' (Arundina graminifolia) 2 n~ in height,
is conspicuous along with Galeolajalconeri, with deep yellow flowers, which
stands out majestically amidst wild plantain in Kameng District.
Subtropical grasslands
Grasslands as a biotic climax appear at c. 1050 m where both subtropical
evergreen forest and grassland vegetation are found to coexist. The grasslands owe their origin to the practice of shifting cultivation. The usual
grasses to be seen are Arundinella bengalensis, Saccharum spontaneum,
Setaria palmijolia, etc. Themeda caudata with Cnicus sp. forms a dominant
grass at c. 1700 m. The principal components of the grassland are the bamboo,
viz. Chimonobambusa callosa, Cephalostacliyum latijolium, Dendrocalamus
hookeri, and D. sikkimensis. The valuable broom grass Tlzysanolaena maxinza
occurs in commercial quantities on hillsides at 900 m.
Subtropical forests (900-1800 m)
Subtropical forests (Submontane of Champion and Seth, 1968) are domi-
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nated by a Ficus-Castanopsis-Callicarpa association in the lower reaches
and by Schima-Castanopsis-Engelhardtia-Saurauia association in the higher
reaches. Araliuceae generally occur in both these associations. Alnus nepalensis grows extensively along river beds. On the drier aspects Rhododendron
arboreum and Lgorria-Pieris with Saurauia predominate, whereas the deep
river valleys are lined with Albiziu and Morus. Populus ciliata occurs in
the inner valleys in Arunachal in the Tenga valley while P. gamblei is rare
in Kalimpong, Bhutan and in the Subansiri District in Arunachal. It is
interesting that species like P. ciliata and Pinus wallichiana descend to much
lower altitudes in the eastern Himalaya than in the western, both descending
in the Tenga valley to less than 1500 m. Their limited descent in the western
Himalaya is due to the intercalation of dry months there which raises the
temperature at lower altitudes. In general, the Himalayan species descend
lower in the eastern Himalaya than in the western. Pinus roxburghii (Chir)
a wide-ranging species of the western Himalaya occurs rarely in Sikkim, more
frequently in Bhutan, and reappears in Kameng District in the inner valleys
near Munna (Dirang) where it is common at 1600 m. Its occurrence in
the inner valleys of Kameng is interesting because this pine generally occurs
in the outer Himalaya where the full force of the monsoon is felt. Rare
trees are Magnolia pterocarpa along the river Khru in Subansiri and two
conifers, Cephalotaxus grifitkii (at 1500 m) and Podocarpus neriijolius
(at 1000 m), both in Kameng District. Outstanding orchids are Cymbidium
gig an teum, Dendrobium chrysanthum, and Paplriopedilum fairieanum, the
'lost orchid' seen in Bhutan and Kameng
Temperate forests (1800-3500 m ) ( E . Himalayan Wet Temperate of Champion and Seth).

These are mostly temperate rain forests. The.dominant families comprising the temperate forests are the Magnoliaceae, Ericaceae, Cupulgerae
and the Coniferae. The valuable building timber Michelia doltsopa occurs
at 1900-2300 m, followed by the highly ornamental Magnolia campbellii
with snow-white flowers, leafless when in flower at 2400-2750 m. Their
common associates are: Rhododendron arboreurn, Symplocos spicata, Lyonia
ovalifolia, Rhododendron falconer.i, R . thomsonii, R. grifithianurn, Quercus
lamellosa and the rare epiphytes Rhododendron edgeworthii and R. dalhousiae.
Since the conifer genera follow specific ranges of altitude it is convenient
in the present account of temperate forests to enumerate the non-coniferous
species as associates of the valuable conifer genera occurring in the temperate
belt. Pinus wallichiana (Blue pine) occurs in the Tenga valley, further north
in Dirang and in the forests below Tawang and also in Apatanang in Subansiri District where it is cultivated. Further east it occurs in the inner hills
of Lohit up to Walong. In the Tenga valley the climate is dry, rainfall c.
1520 mm, and the soil is derived from quartzites and limestone. This conifer
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flourishes between 1520 m to 2750 m. Here the associated trees are, Quercus
grrfithii, Populus ciliata, Lyonia ovalvolia, Corylopsis himnlayana, Rhododendron arboreum, Acer oblongum, Exbucklandia populnea, Alnus nepalensis, etc.
Associated shrubs are Zanthoxylum armntum, Rubus ellipticus, Debregeasia
longifolia, Caryopteris ~vallichiana,etc. The common herbs are Rumex haslatus, Urtica parvipora, etc. In Apatanang (1800-2100 m) and Tawang, the
rainfall is much higher and the soil is derived from Himalayan gneiss. Pinus
wallichiana in Apatanang attains immense proportions. Girths of 4.2 m
and heights of 45.6 m are seen in some specimens. Associated trees are
Acer oblongum, Carmine cherry (Prunus cerasoides), Turpinia nepalensis,
Picrasma quassioides. The undergrowth is dense and consists of Plzlogacanthus guttatus, Lasianthus biermanni, Brachytoma wallichii. Cupressus
torulosa grows on the limestone rocks of the Tenga valley and attains
huge dimensions particularly near Buddhist shrines. Its main associates
are Quercus grzffithii, Pinus wallichiana, Rhododendron arboreum and
Pyruspashia. The forest is very open and the shrubby vegetation is confined
to species like Elaeagnus umbellata characterized by foliage with silvery
scales and edible fruits, and Berberis asiatica. The common herbs are
Gerbera piloselloides, Viola patrinii, Verbasrum thapsus, etc.

Tsuga dumosa: a large tree resembling the fir, characterized by small female
cones about 2.5 cm long. It is common from Sikkim to Arunachal at heights
Trees of immense dimensions occur on the Se La
of 2400 m to 3000
mountain. Associated trees are Lithocarpuspachychylla, L. elegans (Quercus
spicata), Prunus nepalensis, Rhododendron falconeri, R. barbatum, Magnolia
campbellii, Taxus baccata, Illicium grifithii, Osmnnthus sauvis, Symplocos sp.
and the bamboo Arundinaria racemosa which comes up wherever the forest
opens out. Split culms of this are used for roofing and its young shoots are
edible. Shrubs are Gaultheria fragrantissima, whose leaves are fragrant
when crushed, Skimmia arborescens, etc.

A.

Abies delavayi: this fir grows on the northern slopes of Piri in Kameng
District between 2700-3350 m. Its real home is in Szechuan, China, and its
presence in Arunachal is of interest. Associated trees are Rhododendroil
falconeri, R. barbatunz, R. Hodgsonii, R. fulgens, R. maddenii, Lloonia ovalijolia, etc. The hill bamboo Arundinaria aristata is very common and its
culms are eaten by elephants.
Abies densa: this fir grows over wide areas from the hills of north Bengal
to Sikkim through Bhutan to Arunachal at 3200-4330 m. In the upper
reaches, there is an undergrowth of the tall Rhododendron Itodgsonii.
Larix grifithiana: this larch occurs from Sikkim to Arunachal on glacial
moraines from 2740 to 3350 m. It is the only deciduous conifer of India.
Picea brachytyla: a spruce hitherto not recorded from India has been identified as P. brachytyla (Sahni, 1962). This was collected from Mago in Kameng
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at 3500 m. In China, it occurs over an extensive area in Hupeh and W.
Szechuan from 1500 to 2280 m, and in W. Yunnan it covers a wide range
of altitudes from 2100 to 3700 m. In Kameng District it usually occurs in
pure patches and is sometimes seen mixed with Pinus wallichiana, Abies
densa as in Mago, Tsuga dumosa and Taxus baccata as in Thingpo. This
find from Arunachal is an interesting new record for India and is evidence
of the long-recognized affinity between the flora of the eastern Himalaya
with that of W. China (Sahni, 1969).
Picea spinulosa: a tall evergeen tree, one of the tallest of the spruces, attaining
a height of over 60 m. Found from Sikkim to Arunachal at 2600-3300 m.
Branches are more pendulous than in P. smithiana of the western Himalaya.
Subalpine (3506-4500 m)

The most dominant tree here is Abies densa which occurs from Sikkim
through Bhutan to Arunachal. At this height it is mostly a fir-rhododendron
association. The other associates like Betula utilis and Juniperus wallichiana
are comparatively scarce. On the upper slopes Rhododendron hodgsonii
with papery bark, pinkish flowers and very large leaves is common, e.g.
Se La (Arunachal) and Yumthang (Sikkim). Rhododendron hypenanthum
with creamy-white flowers, R. campanulaturn, a gregarious shrub, R. thomsonii with blood-red, bell-shaped flowers, R. camphylocarpum with creamywhite flowers, R . virgatum, R. cinnabarinum with cinnamon-red to brick-red
flowers, Cassiopa fastigiata, Berberis sp., Salix sikkimensis are the usual
shrubs. The ground flora is mostly of ornamental herbs like Caltlra palustris,
Meconopsis simplicifolia, Primula denticulata, P. capitata, Anemone obtusiloba,
Fritillaria cirrhosa, and Arisaerna grlffithii, a striking cobra-like plant.
Alpine vegetation (4500-5500 m )

The vegetation of the subalpine and alpine gradually merge with the disappearance of tree growth. Typical areas are Donkia La, Chho LhZma, Lhonak, Jongri, Nathu La (Sikkim), Se La, Bum La and Pangchen (Arunachal).
Some of the striking plants in this belt are: Rhododendron nivale, the smallest
of the rhododendrons, only 5 cm high; Saussurea gossypiphora, a striking
woolly herb; Thylacospermum rupifkagrum at Donkia La where it forms
large, hard hemispheric cushions 30 cm across, the growth of centuries;
Arenaria musciformis which forms cushion-like growths near the Chho Lhimo
Lake; and in the adjacent semi-arid region Ephedra saxotilis var. sikkimensis
and the handsome prickly blue poppy Meconopsis horridula and the yak
fodder Urtica lzyperborea are common. Edelweiss (Leontopodium himalayanum) the national flower of Austria, is common in the alpine region. The
alpine region of Nathu La which is more humid, is characterized by gregarious patches of the ornamental Primula calderiana with deep pinkish-red
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flowers and the giant rhubarb Rheum nobilc upto one metre high. Its dried
leaves are used as a substitute for tobacco and its existence is therefore
threatened.
Stony deserts are seen at over 4800 m. They are usually a litter of scree
and rocks encrusted with lichen with patches of Sedum and Androsace
growing among the rocks. The stony desert is a more familiar feature in
Tibet and is formed by the weathering of rocks caused by a wide daily range
of temperature.
Maximum altitude for vegetation

Data collected indicate that there is no altitudinal limit for flowering
plants except perpetual snow. One of the Mt Everest expeditions found
plants of Leontopodium and Arerzaria at 6096 m or even higher. F. Smythe
actually found one on the rock wall of Kamet (western Himalaya) at over
6400 m. He threw it down to Holdsworth who was at the other end of his
rope, but failed to catch it, and in Holdsworth's words 'the adventurous
crucifer, as it probably was, was lost to Science'. Ermania himalayensis
sets a world altitude record for flowering plants. It was collected by Gurdial
Singh on Kamet (western Himalaya) at 6400 m, and is preserved in the
Forest Research Institute, Herbarium, at Dehra Dun.
Afinities of the j-lora

Floristic studies reveal that there is a rich Chinese and Malaysian element
in the flora of the eastern Himalaya with a mingling of western Himalayan
and European flora. The eastern Himalaya is thus a meeting ground of the
Sino-Malaysian and western Himalayan flora. In fact, the Himalaya has
served primarily as a 'route' for immigration and colonization from the
east and north-west, and secondarily of endemic development (Stearn, 1960).
There are some areas, where topography and climatic conditions facilitate
the influx of extraneous elements. Such conditions exist in Aborland which
according to Burkill (1924) 'is where the two earth systems meet, a veritable
node in phytogeography. If we could make the world colder from tomorrow,
the plants northward of Aborland may wander in; if we could make it
hotter, the Malaysian vegetation from the south might enter; if by either
change we could lead a new group of plants into W. Himalaya it might
advance eastwards until Aborland is attained.' The Chinese element in the
flora has been studied after reference to the work by Shun Ching Lee (1935),
and the Malaysian by reference to the work by Ridley (1922-5) and Van
Steenis (1948-54, 1955-8).
E. Himalayan species in China are Abies cielavayi, Ace). canipbellii, A.
oblongzrm, Alnus nepalensis, Bischofia javanicu, Cornus macroph~~lla,
Dillenia
indica, Exbucklandia populnea, Magnolia campbellii, Picea braclytyla.
Populus ciliata, Prunus cerasoides, Pyrus pashia, Quercus lamellosa, Q.
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grifithii, Terminulia myriocarpa, etc.
E. Himalayan species in Malaysia are Altingia excelsa, Artocarpus lakooclza, Callicarpa arborea, Dillcnia indica, Duabanga grandipora, Elaeocarpus
rugosus, Syzygium formosum, Exbucklandia populnea, Caultheria fragrantissirna, Mesua ferrea, Styrax serrulatum, Symplocos .rpicata,etc. (Sahni, 1969).
The evolution of the Himalayan flora is a subject of great interest. It is
highly probable that endemic species which are rich in the Himalaya arose
paripassu with the uplift of the Himalaya and are products of the growth
of the mountain system. The extensive Nunatak system in the Himalaya
and the simultaneous adaptation to the changing condition may also account
for the survival of the endemic flora of the alpine regions (Gupta, 1972).
The Chinese mountains, being much older, have influenced the Himalayan
flora considerably and many plants from these mountains have spread
westwards to the younger Himalaya. During the tertiary period a common
flora must have covered the whole of West Asia including the Himalaya,
China and Japan (Hara, 1966).
During subsequent epochs, when great changes took place in the topography and climate of the region, separation of the floras must have taken
place. The climatic fluctuations in the North expressed themselves in the
form of intermittent glacial and warm periods (interglacial). During such
warmer intermissions, many plants and animals must have thrived and
many of them must have vanished during each glaciation. Large-scale
migration and exchange of floristic elements must have taken place with
each advance and recession of the ice sheets. This would explain the presence,
in the present-day high-altitude flora of the Himalaya, of diverse elements
derived from various directions. These successive changes in climate and
topography during the Pleistocene period not only brought in many new
elements to the Himalayan flora from the north-west and east, but also
disturbed the existing elements, driving them out from the old habitats.
Fossil evidence indicates that the Himalayan Larch was once distributed in
the north-west Himalaya, while at present it occurs from east Nepal to
Arunachal and Upper Burma (Raizada and Sahni, 1960; Rau, 1974).
In the Himalaya, glaciation however did not affect the foot-hills and
consequently, the vegetation of the lower belt. These lower reaches are
therefore regarded as a sanctuary of ancient families of flora and fauna.
Migration of flora, survival of relicts, evolution of new species by an intermixing of different floras and acclimatization of species from the lower
altitudes, must all have had a role in determining the present-day composition
and distribution of the Himalayan high-altitude flora.
NATURAL CHANGE

Erosion, landslides, floods, earthquakes and avalanches bring about changes
in vegetation. All these natural forces are active in the eastern Himalaya,
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more particularly floods. Soils freshly exposed by natural hazards like landslides and earthquakes support a flora which is usually retrograde. At
1000-2000 m, Alnus nepalensis forests colonize such areas. Trema sp. (on
lower belts), Popullls ciliato, Fraxiniu sp., etc. are also associated. New
soils get colonized by stands of Blue Pine. In temperate and alpine zones
there are frequent snow slides on regular courses, on which forests cannot
develop. Trees uprooted by avalanches and snow slides are commonly
found on steep slopes, and strong winds follow avalanches damaging the
trees in the valleys below. In the lower reaches where trees get uprooted
and the canopy opens out, weeds like Errpatoriwn odoratum and Mikania
tnicrantha crop up extensively.
Floods, landslides and avalanches lead to serious erosion problems. Plants
commonly used in the lower valleys for checking erosion are the kudzu vine,
broom grass, Vitex sp., agave, Cestrrrm au~.antiacum,etc.; in the higher
reaches, Ephedl-a and prostrate species of Cotoneaster are used.
IMPACT OF MAN AND TECHNOLOGY

The impact of man and technology has not been entirely beneficial in the
Himalaya, though it has undoubtedly raised living standards and brought
prosperity to the area. It is however essential that a balanced development
takes place to ensure that the environment does not deteriorate any further
and the spectacular flora and fauna particularly of Sikkim and Arunachal
are not depleted. We must therefore preserve sizable areas abounding in
rhododendrons, orchids, tree ferns, butterflies, birds and other wildlife.
Shifting cultivation or rotating agriculture, called jhwning in north-eastern
India, is still prevalent today particularly in Arunachal and Sikkim (see
chapter 24). In Arunachal it is a major problem, affecting an area of 10,75,968
ha (Jha, 1977).
With shifting cultivation soil fertility diminishes rapidly, and with the protective vegetal cover lost, there is massive soil erosion. Shifting cultivators
move from place to place destroying forests, and as a consequence ecological
regression takes place: there is a drastic change from high forest to low
vegetal cover and plants like Callico~paarborea, and aggressive weeds like
Mikania invade on a massive scale, leading to permanent loss in productivity.
Potential for development

The forests along the foot-hills contain valuable plywood and matchwood
t~ir~iifio~.a,
TPI-mi~~alia
n~jv-ioco~pa.
Lohit District in
timbers, e.g. Trt~.rrt~tel~~s
Arunachal has one of the biggest plywood units in India in the private sector
with a large investment from the People's Fund. This fund is an experiment
in the development of village community forests where the estate is managed
by the Forest Department as a regular Forest Reserve but the revenue from
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these Reserves is shared between the Forest Department and the community
at a 25:27 ratio. A forest-based co-operative industry has been set up in Tirap
t o evolve a pattern of wood-based industries in which every tribal household
will participate directly. This venture gives employment to tribals, raises their
earnings, and encourages them to preserve their forests.
The n~iscellaneousforest, which has no economic value, is being replaced
with pure as well as mixed plantations of important timber species both indigenous and exotic, since industrially-oriented plantations of quick-growing
species have become a necessity for the establishment of a paper pulp industry
in the Kameng District. This has naturally upset the ecological balance. The
aggressive weed Mikania micrantha known as the 'Mile-a-minute' climber has
ruined large-scale plantations, and only limited success was achieved eradicating it by spraying weedicides in low dilutions at the stage of maximum
vegetative growth. The Arunachal Forest Department has supplied timber
worth Rs 35 lakhs annually to Defence and Railways.
Unless development is properly regulated, the forests with their spectacular
fauna and flora will be destroyed totally. There will be no hoolocks left in the
foot-hill forests t o greet you with their howls at light of day, no hornbills
which nest in the giant Tc~trameles,no magnificent giant butterflies; spectacular orchids may disappear as the blue Vanda of Meghalaya has disappeared
because of the vandalism of nursery men; striking masses of rhododendrons
may not exist any longer and some. like the snow-white Rhododendron
dalhousiae rare in Sikkim and Darjiling but still common in Arunachal, may
become very scarce or even extinct when Kameng District is opened up in a
big way.
Rare and endangered flora
Palaeobotanical research convincingly shows that during the geological
period different taxa originated, flourished and eventually became extinct.
The factors which led to their extinction are still operative today. Generally
they become confined to ever smaller geographical areas before they die out.
An outstanding example of the successful preservation of endemic flora is the
survival of the redwoods of California. which are unique trees with a life span
of 3000 years, and which attain gigantic girths and heights (Sahni, 1973).
They are preserved in Redwood National Park in California. For India,
which has a high degree of endemism in its flora, second only to the wellknown example of Australia, the need for such protection is very real: if they
become extinct in India they are lost for ever. The Himalaya has the maximum degree of endemism in the subcontinent. Chatterjee (1939) has estimated
that there are 3 165 endemics for the entire Himalaya and it is certain that the
eastern Himalaya has stronger endemism than the western because of a richer
flora. The restricted distribution is due to the isolation caused by the lofty
mountain ranges and the dry Tibetan plateau to the north, and the warm
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alluvial plains of the Brahmaputra in the south, which act as barriers to plant
migration.
According to Hutchinson the Magnolia pterocarpa of this area is perhaps
the most ancient species of living angiospermous flowering plants. Not only
its floral structure, but its geographical distribution also seems to support
this view. The headquarters of the Magnoliaceae is the Himalayan-BurmaYunnan region. M . pterocarpa is seen growing along the river Khru in
Subansiri District.
Takhtajan has attempted to localize the cradle of flowering plants in northeastern India, particularly the eastern Himalaya, Assam and Burma. Some of
the more familiar plants which he considers primitive are: Magnolia grifithii
(Assam and Burma) ; M. pealiana, M. gustavii (Assam); Manglietia (Assam,
eastern Himalaya, S. China); Tetracentron sinense (eastern Himalaya, U .
Burma, S.W. China); Holboellia (Assam, eastern Himalaya, China, etc.);
Exbucklandia (eastern Himalaya, Assam to Sumatra); Alt ingia (eastern Himalaya, Assam, Japan and China to Java); Myrica esculenta, Alnus, Betula, etc.
Tetracentron sinense var. himalayense is a primitive vessel-less (character of
Gymnosperms) dicotyledonous tree of great botanical interest recently collected by the Japanese Expedition in east Nepal and earlier by the Botanical
Survey of India from Bomdila. B. Sahni (1933) described a fossil angiosperm
wood devoid of vessels from the Rajmahal Hills, Bihar, and considered it both
geographically and structurally nearer to Tetracentron.
Plants in special need of protection are:
Sapria himalayna: a near ally of the world-famous Raflesia arnoldii of
Malaya (which has the largest flower known, 50-90 cm across, weighing 9
kg [Lawrence, 19601) was discovered by Griffith in the Mishmi Hills in
1836. Bor (1953) found this most fascinating botanical curiosity a century
later in the Balipara Tract. This fantastic stemless and leafless parasite is
found on the roots of a giant vine, Vitis elongata, in the Phoebe-Beilschmiedia-Engelhardtia association. The flowers measure 35 cm across and the
rosy-pink buds are the size of a grapefruit. The colour of the reflexed lobes
of the flower is a deep crimson with the upper surface covered with yellowish
papillae. It flowers towards the end of the rains. It is threatened with extinction because it has only been sighted twice since its first discovery and was
recently seen by Deb. Distribution: Mishmi Hills (Lohit dist.), Aka Hills
(Kameng dist.), Assam and Manipur.

Entada pursaetha: (see Vegetation).
Toricellia tiliijblia: a tree from Kumaon and Nepal whose rarity can be
judged by the fact that there is no specimen of it in the Herbarium of the
Northern Circle of the Botanical Survey at Dehra Dun. The Forest Research
Institute Herbarium at Dehra Dun has only five specimens. Recently collected
from Kameng District.
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Rhododendron edgeworthii: this very ornamental epiphyte with cream flowers
was collected by the author in Kameng District and has only been collected
three times since Lister found it in 1875 in the Dafla Hills.
R. dalhousiae; epiphyte on Magnolia campbellii: a lovely ornamental shrub
with large snow-white fragrant flowers uncommon now in Sikkim and Darjeeling but fairly common in Kameng District. An associate of Blue PineMagnolia campbellii, it is usually seen below Tawang and above Jung below
Se La.

R. nivale: smallest of the rhododendrons, barely 5 cm tall, in alpine pastures
at 5200 m.
Meconopsis betonicifolia: a striking blue poppy of the eastern Himalaya with
distribution extending to south-east Tibet, Burma and Yunnan. Introduced
into cultivation at Kew Gardens. Rare in the wild.
Syndiclis paradoxa: a small lauraceous tree collected only once in Bhutan. It
is likely to occur in Arunachal as a rare tree.
Plzyllostach~~s
bambusoides: a Sino-Japanese bamboo of rare occurrence in
the wild in Arunachal.
Coptis teeta: a curious stemless herb in temperate forests at 2000 m in the
Mishmi hills, supposed to cure all sorts of diseases from eye-sores and tooth
ache to a sluggish brain or liver. Rare.
Conifers
Picea bracltytyla: a handsome Chinese spruce of restricted distribution in
Arunachal.
Abies delavayi: a Chinese fir reported by Bor from Peri La (see Vegetation).
Cephalotaxus grifithii: a rare conifer localized in Kameng District in subtropical forests at 1000 m.
Podocarpus neriifolius: the Oleander Podocarpus distributed from Sikkim eastward in the evergreen forest of Assam, Arunachal and the Andamans. Of rare
occurrence in Arunachal.
Orcl?ids

Tn India 1300 species of orchids are known to occur. Some of their outstanding habitats are in Sikkim and Arunachal. Sikkim in particular with its marked altitudinal zonation and its range of forest types, tropical-subtropicaltemperate-subalpine-alpine,
is one of the richest orchid habitats in the
world, with 450 species. Arunachal which has not yet been fully explored is
expected to have an equally rich or even richer orchid flora because of its
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vastness and wide-ranging topography. Some of the important, rare and
spectacular orchids are :
Vanda coerulea: a highly-prized blue orchid of the Khasi and Jaintea Hills
recently recorded from Tirap District, which needs complete protection. It has
disappeared from the wild due to the depradations of nursery men. Its large
delicately-blue flowers bloom from October to December.
Cymbidium grand~jlorum:a giant orchid with a long decurved inflorescence,
120 cm long. Flowers 7-10 cm across and 10-20 cm in an inflorescence.
Apple-green sepals and petals with an ochraceous yellow lip and column
speckled with purple. Distribution: E. Nepal and Bhutan at 1500-2500 m.
In bloom for three months.
Paplziopedilum fairieanum: popularly called the 'lost orchid'. (Saunders, the
famous orchid firm of England, offered a prize of £1000 for its first collection
from the wild.) It is very ornamental with a shoe-shaped lip and wide striped
sepal. Recently collected from the Saleri valley in Kameng. In Sikkim two
sanctuaries have been demarcated for its preservation. Distribution: Sikkim,
Bhutan and Arunachal.
Diplomeris hirsuta: highly ornamental with white flowers, growing amongst
rocks and boulders. It needs protection from the disturbance caused by the
present intensive road-building activity. In order to save this orchid the
Sikkim Orchid Society has appealed to orchid lovers to buy only seeds and
not plants. Distribution: Nepal, Darjiling, Sikkim and Bhutan.
Galeola falconeri: the tallest orchid of the Himalaya, up to 5 m in height. It
stands out majestically amidst wild banana in the Kameng forests and has
deep yellow flowers.
Anoectochilus sikkimensis 'Jewel Orchid' : olive-green and white sepals. Dark
red leaves with a velvety sheen veined with golden yellow. Distribution:
Sikkim and Arunachal.
Ferns
Cyathea gigantea: the giant tree fern.
Alsophila latebrosa: a lofty tree fern.
Osnzunda regalis: the royal fern.

All these require protection because of the clearance of forests in their
habitat for planting industrial woods. Pith from the trunk of the first two is
used in making an intoxicating beverage. Osmunda is of importance as the
major source of fibre used in the culture of orchids.

Prinzula sikkimensis; Meconopsis spp. ; Rheum ; cushion-forming Tlzylacos-
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permum and Arenaria; and the woolly Saussurea gossypiphora are all a striking feature of the alpine landscape and require protection (see Vegetation).
CONSERVATION

In India through Forest Departments, the Forest Research Institute and
the National Committee on Environmental Planning and Coordination, it is
proposed that 2 to 3 per cent of the total forest area in various regions of
India be declared as nature reserves to cover important ecological types and
natural habitats of our wild life. The National Forest Policy of 1952 has laid
down that 33.3 per cent of the total area should be brought under forests,
which at present is only about 23 per cent. However, the pressure of agriculture, river valley projects, and new industries has delayed implementation of
such plans. For detailed descriptions of the different types of nature
reserves envisaged, the reader should refer to Ghosh and Kaul (1977).
Biosphere Reserves, National Parks and Sanctuaries are efforts to preserve
the core areas of the Himalayan landscape. Specialization in conservation has
been very useful but what is really needed is an environmental approach and
the multidisciplinary strategy of the resource scientist and the planner to see
that each environment is studied and planned for from many viewpoints
before major schemes are launched. It is desirable that living collections of
endangered and spectacular flora be introduced into botanical gardens, and
nature reserves be given protection in their natural habitat by imposing a
ban on their removal. Except for the Lloyd Botanic Garden in Darjiling,
there is no other Botanical Garden in the eastern Himalaya. It is necessary
to extend this important Garden and have additional ones in Sikkim and
Arunachal, specializing in the flora of their area. Keshab Pradhan, Chief
Conservator of Forests, Sikkim, has demarcated spectacular rhododendron
sites having the maximum variety along with alpine flora; these are the first
High Altitude Botanical Gardens in India.
Our armed forces are present in the Himalaya in large numbers. Short
courses aided by colour films and documentaries on conservation and natural
history should be run at the Indian Military Academy and other Defence
Schools of instruction so that the importance of conservation filters down to
thejawan, and he takes pride in preserving our heritage of forests and wild life.
Arunachal and Sikkim are happily better off than other states in protecting
wild life because of 'inner line' restrictions. These should be strictly followed
to keep the known poachers out. Sikkim has proposed the setting up of the
Kanchenjunga National Park, and Arunachal, a High Altitude National Park
around the Tawang-Sela area which abounds in rhododendrons and alpines.
Orchid sanctuaries and parks should be developed in areas where orchids
are endemic and occur in profusion. Sikkim, Arunachal and Bengal are going
ahead in setting up centres for cultivation of orchids and have already made
a very good start (Varmah and Sahni, 1970).

CONCLUSION

Raymond Dasmann (1972) has defined environmental conservation as 'the
rational use of the environment to provide a high quality of living for mankind'. Since the tempo of development in the Himalaya has to be kept up and
priority has to be given to projects which help to raise living standards of the
people by resorting to advanced technology, the only realistic approach to the
problem of the environment lies in setting apart sizable natural areas in representative habitats, to preserve some of our ecosystems in pristine condition as bench marks for conservation of the environment.
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CHAPTER 4

WESTERN HIMALAYAN FLORA
M. A. RAU
The western Himalaya is one of the well-defined and better-known phytogeographical regions of the Indian subcontinent. In his Sketch of the Flora
of British India, Hooker recognized the western Himalayan botanical province as extending from Kumaun to Chitral, stating that he had left out of
consideration the kingdom of Nepal because of ignorance of its flora. He
referred, however, to tbe very limited collections made in the Katmandu
Valley by Wallich in 1821 and held the opinion that, great as are the differences between the floras of Sikkim and Kumaun, the two meet in Nepal.
Subsequent botanical work in Nepal has yielded sufficient data of value to
determine the limits of the western and eastern Himalayan floras. In a recent
study, Stearn (1960) has stated that, in the area between 80 and 84' longitude
E. climatic factors presumably limit the capacity of plants suited to one
provenance to compete with those of the other and hence here is an area
of interpenetration and limitation. He has further stated that, on general
considerations, longitude 83O E. may be taken as the boundary between the
western and eastern Himalaya as botanical provinces. The deodar, Cedrus
deodara, which is the most characteristic tree of the western Himalaya,
almost reaches this boundary, its easternmost-known station being at 82'
30' longitude E. in western Nepal (Stearn, 1960). At its north-western end,
the mountain chain reaches as far north as 36' N., a region of extreme cold
and aridity. The Nanga Parbat massif (8 126 m) stands as a sentinel at the
western extremity of the Himalayan arc.
This chapter was written while the author held a research grant from the University
Grants Commission at the Department of Botany, University of Mysore, Mysore. The
author wishes to express his gratitude to the University Grants Commission, the authorities
of the University of Mysore and the Head of the Department of Botany of the University
for generous assistance and access to their facilities. He is also grateful to the authorities of
the Botanical Survey of India and the Forest Research Institute, Dehra Dun, for the facilities he enjoyed at their herbaria and libraries over a long period. The author further wishes
to thank his former colleague, Dr U.C. Bhattacharyya, who made excellent collections in
the remote Lahul, Ladakh and Zaskar ranges.
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GEOGRAPHY A N D CLIMATE

The mountain system in its western domain, and within the limits described
above, crosses various climatic belts along its length. The topography is
extremely rugged. Massive mountain ranges with intricate valley systems
and deep gorges provide widely-differing climates and, consequently, present
a bewildering complex of vegetation types in the different altitudinal zones
and on the north- and south-facing slopes. Troll (1967), who reviewed the
vegetation as related to climate in the entire Himalayan system, has given
a profile of the altitudinal distribution of the vegetation zones for the Jndus,
Punjab and Garhwal sectors of the western Himalaya. A descriptive account
of the many types of vegetation and their floristic components in the horizontal as well as vertical aspects is briefly given in the following section.

In the extreme north-west, a subtropical, semi-desert type of vegetation
occurs in the neighbourhood of Nanga Parbat and other localities in the
Indus Valley. This type extends to altitudes of 2000 m but some of the
component species may reach as high as 3600 m in the arid tracts of Ladakh.
In some localities, a characteristic steppe with the predominance of Artemisia
maritima features at altitudes between 2000 and 3000 m. A steppe forest
of the chilgoza pine (Pinus gerardiana) and the holly oak (Quercus ilex)
along with some junipers occurs in the dry interior; but, where adequate
moisture is available, a moist coniferous forest often develops with blue
pine (Pinus wallichiana), west Himalayan spruce (Picea smithiana) and the
low-level fir (Abies pindrow). Such forests extend up to an altitude of 3600 m,
followed by thickets of birch (Betula). In the subalpine zone, which is at a
slightly higher elevation here than in the other sectors, the mat-forming
willow (Salix karelinii) is conspicuous at 4000 m. Alpine scrub and vast
meadows are seen up to the limit of vegetation and the snow line, which
lies around 4800 m. The flora of Ladakh includes many plants of Tibetan
and Central Asian affinity.
In the Punjab sector, the Northern Thorn Forests extend along the foothills facing the plains. Here the forests are dominated by species of Acacia.
A subtropical, dry evergreen type of forest is also seen in this sector along
the Satluj Valley and locally elsewhere. A similar type of scrub vegetation,
designated 'Kashmir Scrub' by Troll, is conspicuous at the foot of the Pir
Panjal on its northern face and on the south-facing slopes of the Sind and
Lidder Valleys of Kashrnir.
In the subHimalayan region, characteristic monsoon forests, with the
Sal (Sl~orearobusta) as the dominant species, occur all along the mountain
range from Kangra-Hoshiarpur eastwards. These forests are classified as
Northern Tropical Dry Deciduous and Moist Deciduous Forests (Champion
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& Seth, 1968). They are leafless during the latter part of winter and in the

hot, dry, early summer months. Giant climbers (lianas) are common in
these forests, Bauhinia vahlii being the most conspic~rous. Shorea robusta
is also seen on the outer slopes of the lower ranges of the Himalaya up to
an altitude of 1300 m.
Extensive forests of the low-level chir pine(Pinusroxb~rrgtlii)occur throughout the outer ranges particularly in the Tehri-Garhwal, Garhwal and Kumaun
divisions. In some places these forests reach an altitude of 1800 m (locally
even higher), and are generally found on quartzite or limestone. At lower
altitudes chir pine is often intermixed with Shorea robusta, but in the higher
ranges it may occur in association with the red-flowered tree Rhododendron
(R. arboreurn) and the ban oak (Quercus incana or more correctly, Quercus
leucotrichophora.) Most often it forms pure forests. The enormous number
of needles falling on the ground prevents extensive undergrowth.
On the outer, hot, dry slopes in this zone, whole hill-sides are often covered
by the thorny succulent Euphorbia royleana. This arborescent species extends
throughout the western Himalaya. It is often gregarious, giving a characteristic appearance to the landscape, as for example, alongside the road from
Kalka to Simla and from Dehra Dun to Mussoorie.
At its upper limit, the chir pine gives way to the blue pine (Pinus wallichiana) which forms a component of the western Himalayan conifer forests
in the altitude zone 2000-3500 m. Its usual associates are the deodar, firs
and spruce. It rarely occurs in pure formations. The blue pine, particularly
in Kashmir, is attacked by the minute, angiospermic parasite, Arceuthobiurn
minutissimum, the infection being heavy in some forests and causing considerable damage. A large number of broad-leaved associates like the ash
(Fraxinus), elm (Ulmus), maple (Acer) and the walnut (Juglans) are found
in these forests with numerous shrubs, climbers and herbs on the ground
floor.
The third species of Pinus is the chiilgoza pine, Pinus gerardiana, which
is generally restricted to the dry, inner ranges and is also seen in the interior
of the Chenab and Satluj valleys in this sector, as in Kinnaur. It is an important constituent of the steppe forests of western Himalaya, where other
conifers such as the deodar and junipers may also be present.
Deodar forests are characteristic of the upper montane (temperate) belt,
in the comparatively drier aspects, where the annual rainfall is usually 1000
mm or less, reaching their easternmost station at the head of the Karnali
Valley in western Nepal. The deodar is generally found with other coniferous
and broad-leaved trees, but when fully developed, it forms magnificellt
forests with little admixture of other tree species (Dudgeon & Kenoyer,
1925). Gorrie (1929) has described how, in the inner reaches of the Satluj
Valley, the deodar alone of the large conifers continues to flourish, though
the blue pine, spruce and fir drop out as the rainfall decreases. Excellellt
deodar forests are seen along the Bhagirathi Valley on the way to ~ a n g o t r i
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in Tehri-Garhwal.
The most widespread forests in the upper montane zone are, however,
mixed oak and coniferous forests. In the lower belt, at elevations of 1800
to 2400 m, the prevailing oak is the ban (banj in Kumaun) which usually
occurs in associatio~lwith the tree Rhododendron. The coniferous members
are the deodar and the chir pine, the latter being replaced by the blue pine
towards the upper limits. These forests have a very rich composition of
tree associates, shrubs, climbers, epiphytic ferns and orchids, and an abundant herbaceous undergrowth. A wild Himalayan Rose (Rosa brunoni)
which climbs on trees is most attractive when in flower. It is particularly
striking along the Yamuna Valley in Tehri-Garhwal during May and June.
At altitudes above 2400 m and up to 2800 m corresponding to the middle
temperate zone, the oak component is predominantly the moru oak (Quercus
Joribunda). These forests, on account of the dark foliage of the oak and
close growth, present a characteristic canopy. The trees are well-formed and
are the tallest among the Himalayan oaks. Rhododendron arboreum is again
the main associate, and ferns and epiphytes are luxuriant. One of the finest
forests of this type is seen along the Mandakini Valley in Garhwal. The
higher altitude and the lower temperature of the Q. jloribunda range results
in a more prolonged period of high humidity, while epiphytes also flourish
as in cool temperate forests. Monsoon clouds form a little earlier and oftener
and persist longer. Birch (Betula alnoides) and the boxwood (Buxus sempervirens) are frequently seen in these forests. The Himalayan Alders (Alnus
nepalensis) spring up along the river banks, often attaining considerable
heights.
In the higher ranges, that is between 2500 m and 3300 m, Quercusfloribuizda is replaced by the high-altitude kltarsu oak, Quercus semecarpifolia. It is
associated with the low-level west Himalayan fir (Abies pindrow). Spruce
(Picea smithiana), blue pine and yew (Taxus rvallichiana) are other conifers
in these forests. At the upper limit of this zone, the high-level fir Abies
spectabilis becomes prominent. Among the broad-leaved associates, the
most noticeable are maple (Acer spp.), birch (Betula utilis), Himalayan
hazel-nut (Corylus colurna) and species of Pyrus and Prunus. The west
Himalayan lilac (Syringa emodi) also occurs here.
The mixed oak-conifer forests described above, particularly where the
oak-rhododendron association is dominant, support a large number of
herbaceous and epiphytic species. The moist conditions prevailing during
the rainy season encourage the development of an extraordinary variety of
epiphytic growth of mosses, ferns and lichens as well as flowering plants.
The forest floor is littered with decaying leaves and humus and supports
many interesting plants, among them saprophytes, parasites and terrestrial
orchids.
The Himalayan birch, Betula utilis (including B. jacquemontii), in association with the high-level fir, forms the highest forests in the western ~imalaya.
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Forests of them are seen in the altitudinal range, 3300 to 3600 m, in some
places going as high as 4000 m. The Quercus semecarpifolia, Abies pindrow
as well as Cedrus deodara forests merge into this type of forest in various
sectors. The proportion of birch to fir varies, depending on the altitude and
exposure. At the highest level, birch becomes more abundant and, in general,
fir begins to die out at 3500 and 3600 m, leaving the birch as the only important tree at the tree line. Above it, the birch often exhibits the characteristic 'krummholz' appearance. Rhododendron campanulatum, a white-flowered shrub is an invariable associate of the birch above the tree line. Several
junipers, willows, Ribes spp. are seen in the birch-fir forests, and also above
the tree line. At much higher altitudes, above 4000 m, the vegetation consists
oilly of shrubby components, meadows and marshes, with a variety of
colourful herbs and morainic and scree elements. Some of these are described in the following section.
High-altitude flora

It is above the tree line (c. 3600 m) that some of the most colourful herbs
are seen. The high-altitude valleys, scree slopes: marshes and moraines,
meadows and pastures present a spectacular display of flowers during the
summer months. Among them are aconites, anemones, blue poppies (Meconopsis), campanulas, fumitories (Corjdalis), columbines (Aquilegia), geraniums, gentians, larkspurs (Delphinium), nepetas, potentillas, primulas,
polygonums, saxifragas, willow herbs (Epilobium). At the holy cave of
Amarnath (3880 m): pilgrims worship the Ice Lingam with offerings of
alpine flowers gathered on the approaches to the cave, which may be the
beautiful blue-flowered gentian or a pleurogyne (Lomatogonium) or a Polemonium, or one of the numerous white-flowered everlastings (Anaphalis
spp.) A favourite offering at the Badrinath and Kedarnath shrines is the
Brahrna-Kamal (Saussurea obvallata). The curious khem-kamals (Saussurea
simpsoniana), encased in soft pinkish wool, are seen around Hemkund, a
glacial lake at 4200 m in Garhwal. These are Compositae, to which family
also belong asters and the Himalayan edelweiss (Leontopodium hirnalayanum),
a close relative of the legendary edelweiss of the European Alps. Many of
these high-altitude herbs bear flowers of the finest shades of blue, particularly those of the Borage family. Among them are the forget-me-nots
(Mjosotis), polemoniums, gentians and Cjananthus of the Campanulaceae.
Some of them are also fragrant, though a few of them are so powerfully
scented as to cause nausea and giddiness to the unwary. Among them are
the Pleurospermums of the coriander family (Umbellijerae) which have very
attractive inflorescences. Referring to one of them (Pleurospermum candollei),
the revered British mountaineer, F.S. Smythe, wrote, 'Even if you have little
or no interest in flowers, it demands that you pause and pay tribute to
its beauty and to the Divinity that raised it among the barren rocks.' Among

Western Himalayan Flora

55

the primulas, the most exquisite of many attractive ones is the ivory-white
flowered Primula reidii. Several of these high-altitude plants of the western
Himalaya have been illustrated in recent publications (see Rau, 1963, 1974,
1975). A colour film of the Valley of Flowers produced by the Information
Directorate of Uttar Pradesh shows many of these fascinating plants.
(Excellent colour photographs of Himalayan plants of the eastern province
are to be found in some Japanese publications [see Hara, 1963, 1968;
Nakao, 19641.)

Curious plants of the western Himalaya
In addition to high-altitude flowering plants there are also many plants of
a strange appearance or with interesting modes of nutrition. In the arid
heights of the north-western sector, particularly in Ladakh, Lahul and Spiti,
Kinnaur and in the far interior of the more eastern ranges. the sparse vegetation consists of curiously-shaped bushes, some of which form spinescent
cushions. Among them are the Acantholimons, Arenarias, Astragali and
Caraganas. A member of the Dianthus family (Caryophj Ilaceae), ThyIacospermum rupgragum, forms large hemispheric mounds, some of which
may be nearly half a metre in diameter. This is known to occur in Ladakh,
Rupshu, Tehri-Garhwal and also in the eastern Himalaya. There are some
rock plants as well which, exposed to the fury of icy winds, develop soft
cushions with rosette arrangements of their fleshy leaves. Among these are
species of Androsace, Sedum, Draba, Saxifraga, etc., which bear attractive
flowers in addition to their interesting vegetative habit.
Another adaptation observed at high altitudes which gives some plants
a very characteristic appearance is the development of profuse wool on the
vegetative and floral parts. This modification is particularly striking in
some plants belonging to the family Compositae, particularly species of
Saussurea like S . goss?piphora and S. simpsoniana and Soroseris glomerata.
Some of the Himalayan everlastings (Anaphalis spp.), the edelweiss (Leontopodium himalayanurn) and the colt's foot (Tussilago farfara) are also
characterized by soft white hairs but they do not attain the extensive development of wool that one sees in the Saussureas.
In the oak-rhododendron forests, under moist conditions, saprophytes,
parasites and terrestrial orchids are common. The saprophytes include the
well-known Indian Pipe (Monotropa unipora) and the closely-related Hypopitys multi$ora of the Monotropaceae. These are pale yellow or whitish
herbs without any green colour and they derive their nutrition through fungal
associates in the forest litter. The saprophytic orchids include species of
Epipogium, Listera and Neottia. A very interesting orchid is the coral-root
orchid, Corallorkiza trifida, more widely distributed in the north temperate
marshes of Eurasia, but which has its southernmost distribution in the
high-altitude marshes in Kashrnir and Kumaun.
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Gastrodia ol.obanchoides is a very peculiar terrestrial orchid seen in the
blue pine and oak forests in Garhwal and Kumaun. It appears to be parasitic
on the roots of some herbaceous associates in the forest.
Among the other parasitic flowering plants, Balanophora involucrata
which was considered to be very rare in the western Himalaya, has been
recently collected from several localities in Garhwal and Kumaun. This
curious plant parasite has a yellow stripe and oval, reddish flowering heads
and has the appearance more of a phalloid fungus than of a flowering plant.
It is found on the roots of Rhododendron arboreurn. Another parasite on the
same host is Boschniakia himalaica of the Orobanchaceae. Here a prominent
flowering axis is seen above the ground and a tuberous base establishes connection with the host root. Gleadoviu ruborurn, also of the Orobanchaceae,
appears to be very rare and has been collected only on a few occasions in
the Chakrata, Jumna and eastern Kumaun forest divisions. It is parasitic
on the roots of Rubus sp.
In Kumaun, Viscum loranthi, a peculiar slender parasite occurs on Taxillus vestitus, which itself is parasitic on the white oak. Another parasite of
the Loranthaceae having linear, articulated branches is Korthalsella
opuntia. This is parasitic on some of the Lauraceous trees as also on the
oak. Perhaps the minutest of all flowering plants, Arceuthobiurn rninutissimum,
also belonging to the Loranthaceae, parasitizes the blue pine and causes
much damage to the host.
Pinguicula alpina, the insectivorous plant belonging to the group of what
are popularly known as the butterworts, occurs in moist regions at high
altitudes in Garhwal and Kumaun. The bladderworts (Utricularia) are
represented by a minute species (Urricularia minor) in the region.
AFFINITIES OF THE FLORA OF WESTERN HIMALAYA

Many of the genera and species seen at higher altitudes in the western
Himalaya appear familiar to those with a knowledge of the flora of the north
temperate and arctic regions of Eurasia. One may recall Bernier's first impressions when he accompanied the Emperor Aurangzeb on a visit to Kashrnir:
'Bernier was surprised on the first night that he left Bember and entered these
mountains [Pir Panjal] to find himself transported as if from the torrid into a
temperate zone, and from the vegetation, could have concluded that, instead
of being in India, he was on one of the mountains of Auvergne' (Royle, 1839,
p. 26).'
The Himalaya is a meeting ground of floristic elements entering from
different directions. In the western region there are species originating from
lSee also Francois Bernier, Travels in the Moghul Empire, OUP, 1916, pp. 405-6.
Elsewhere Bernier said: 'The whole ground is enamelled with our European flowers
and plants', p. 397. Editor.
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the north temperate and arctic regions of Eurasia, the highlands and cold
deserts of Central Asia, the Mediterranean region, the Caucasus-IranianAfghanistan belt, the western Chinese mountains and the high plateau of
Tibet (see Gupta, 1972). The European and Central Asian elements, in particular, are mostly seen in the sectors west of the river Satluj while the Chinese
elements extend from Yunnan along the eastern ~ i m a i over
~ a much of
Nepal and beyond it into Kumaun (see Stearn, 1960). Such extraneous elements which entered the young mountain system from the west and northwest as well as from the east, extended their range under favourable conditions horizontally as well as vertically within the mountain complex. They
mingled with the local species and, in course of time, evolved into the characteristic present-day Himalayan flora, although many of them retained their
original identity. Agrimonia eupatoria, Arabis alpina, Caltha palustris, Cimicifuga foetida, Draba alpina, Euphorbia pilosa, Euphrasia oficinalis, Galium
mollugo, Gentiana aurea, Oxyria digyna, Polygonw~z viviparum, Potentilla
Jruticosa, Saxifraga oppositifolia, Sedum roseum, Thalictrunz alpinunt and
Th-vmus serpyllum are among the many European and Boreal, temperate and
arctic plants occurring in the Himalaya. In recent years, taxonomists have,
however, treated some of these taxa as subspecies or closely-related variants
of the corresponding Linnean taxa of Europe. The numerous migrations
which took place during the Pleistocene glaciations resulted in a wide scattering of some of the taxa and, in the new environment, subsequent evolutionary
processes and climatic adaptations have brought about changes in their
character.
Several common pasture and forage plants, weeds of cultivated fields and
other herbaceous elements of Europe and other temperate regions, as for
example, Lotus corniculatus, Medicago sat iva (alfalfa), Melilotus spp., Thlaspi
arvense (pennycress), Trigonella corniculata, Trifolirrnz pratense and T . repens
(the clovers), are also well represented in the western Himalaya. Sagina
apetala, Spergula arvensis and stellaria media of the Caryophyllaceae are undoubted introductions but are thoroughly naturalued in the region. The blueflowered Anagallis arvensis is found throughout but its European counterpart,
the scarlet pimpernel, is seen only in Kashmir.
Many species and genera of Central Asian affinity are found in the arid
heights in the interior of the north-westem Himalaya. Acantholimon Ijcopodioides represents a genus which is widespread in Central Asia, Afghanistan,
Iran and westwards to the Caucasus. Eremurus (the foxtail lily), a characteristic and spectacular genus of Central Asia with several species in Uzbekistan and Turkmenistan of Soviet Central Asia, reaches its southern limit in the
arid heights of Kashmir and Lahul, where it is represented by E. himalaicus,
a stately herb with a flower spike that is nearly half a metre long. Physoclilaina
is also a Central Asian genus found in Ladakh, Kashmir and Lahul. Car-agana, a genus with many species and several genera of Chenopodiaceae,
which are characteristic of the cold deserts of Central Asia, are found at arid
-
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heights in the north-western Himalaya. Nepeta supina is an example of a
distribution extending from Caucasus to Himalaya.
These examples illustrate the relationship of the flora of the dry and cold
western Himalaya to the flora of the regions further west and north where
climatic conditions are similar. On the other side, where moist conditions
prevail, as in eastern Kumaun, the influence of the Chinese and east Himalayan floras is evident. The Chinese species originating in the Yunnan and
Szechwan mountains exhibit varying degrees of penetration in the Himalaya,
some reaching as far west as Kashmir. Aletris pauczjlora and some species of
Anemone may be cited as examples. The Kumaun sector also represents the
westernmost limit for many of the epiphytic orchids which are so characteristic in the eastern Himalaya.
Cedrus deodara is a characteristic species of the western Himalaya but it
has a westward extension into Afghanistan. Paeonia emodi, the beautiful
Himalayan peony, the yellow-flowered Primulafloribunda, the pink Primula
rosea are among the species confined to the western Himalaya. Other endemics of the region are Clarkella nana, Roylea calycina and Platystemma
violoides, the last two being monotypic genera. Catamixis is a unique, monotypic genus of the Compositae occurring only on the Siwaliks.
THE CHANGING SCENE IN THE HIMALAYA

Great transformations have taken place in the Himalayan scene in recent
times. As in the case of any mountain system, erosion, landslides, floods and
avalanches bring about changes in topography with consequent effects on the
vegetation (see Claire Sterling, 1976).
Some of the notable changes from the botanical point of view may be
mentioned. Ravages caused by certain parasites and pathogens may result in
a conspicuous change in the physiognomy of the forest complex. For instance, some blue pine forests in Kashmir have suffered considerably in recent
decades due to the attack of the minute Angiosperrnic parasite, Arceuthobium
minutissimum of the Loranthaceae. The destruction of the pine is followed by
the intrusion and gradual dominance of the secondary associate, Parrotiopsis
jacquemontiana of the Hamamelidaceae which, in course of time, changes the
entire character of the forest, reducing it to degenerate scrub. Another species
of Arceuthobium, A. oxycedri, which is parasitic on Juniperus oxycedrus in the
Caucasus and Crimea and on J. semiglobosa in Central Asia, which was unknown in the Himalaya a hundred years ago, has now appeared in the northwestern sector, particularly in Lahul, where it is found on the only arborescent juniper of the region, Juniperus macropoda (J.polyphylla). (According
to some taxonomists, Juniperus semiglobosa Regel is not specifically distinct
from J. macropoda Boiss.) Parker first noticed it in the early twenties of this
century and it now appears to be spreading in the region.
Overgrazing of pastures is an equally important factor in bringing about a
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marked change in the composition of the vegetation complex. Palatable
species are consumed and, in course of time, the pasture deteriorates due to
the replacement of the palatable species by coarse herbs and grasses. Numata
(1966) refers to some of the beautiful plains at high altitudes in Nepal which
are covered by Primula spp. He says that in fact these are indications of
deteriorated nature because the Primula carpet covers pastures denuded by
overgrazing for long years. Overgrazing occurs in other sectors of the Himalaya as well. The profuse growth of the colourful Impatiens glandulifera (I.
roylei), a very pretty balsam, on many western slopes may be attributed to it.
The famed Valley of Flowers, and even high-altitude pastures, have not been
spared because of the seasonal migrations to these heights by the Bhotias
with their flocks of sheep.
The impact of man and his domestic animals on the vegetation is seen
everywhere. The opening of the interior by building roads and bridges for
strategic and development purposes has brought about a significant change
in the landscape. New areas are being cultivated and new crops are being
introduced (Banerjee, 1975). Plant introduction on a large scale has been
undertaken for the benefit of communities living in the inner valleys under
extremely difficult conditions. Willows and other fast-growing trees have been
planted, as for example, in the Lahul Valley; and in recent years, crops and
vegetables have been grown in Ladakh and other places where there were
none before. Nearly a hundred years ago, Moravian missionaries introduced
potato, tomato and cabbage into Lahul. The introduction of Saussurea lappa,
the kuth of commerce, into Lahul some decades ago brought considerable
profit to the local community. Several kinds of temperate fruit trees are being
cultivated. Apple cultivation has been extended not only to new areas but
also to progressively higher altitudes. This multi-faceted change is having a
profound effect not only on the physiognomy of vegetation and flora but also
on the economy of the Himalayan regions. While these measures reflect a
positive approach to the welfare of the Himalayan people, it is disturbing to
note that many other changes taking place on account of the increasing
activities of man and his domestic animals are resulting in the rapid deterioration of Himalayan vegetation.
More than fifty years ago, Champion (1923), referred to the effect of fires,
felling, grazing and removal of leaves in the forest zone with particular
reference to the contact between the low-level chir pine and the white oak.
He stated that the former species grows taller but is ordinarily prevented from
regeneration by the thick undergrowth of oak. The lopping and felling of oak
results in the soil becoming drier and thus more favourable to pine. This
shift, however, is inhibited where the pressure of population is intense: the
removal of dead leaves and litter reduces the number of forest-fires breaking
out and, at the same time, the cutting of pine trees for poles enables the white
oaks with their great power of resistance to survive. The heavy destruction of
forests by man leads to the replacement of the pine forest by one of scrub
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oak. In recent years, the oak itself has been subject to indiscriminate destruction on account of its value as fuel. One adverse effect of this from the scientific point of view needs to be mentioned: in eastern Kumaun, oak forests are
the repository of a rich assemblage of epiphytic ferns and orchids which
thrive on the moss-clad bark of the oak. Each tree that is felled brings down
with it orchid species in their hundreds, among which are very valuable
species from the botanical and phytogeographical points of view.
Population pressure has also necessitated the increasing use of land for
cultivation in the mountainous terrain. This presents some interesting patterns of relationship between croplands and forests. In a study of land use in
Nepal Himalaya, Gurung (1968) has drawn attention to the impact of occupancy which shows a succession of forests reduced to scrub vegetation due to
overgrazing, then a zone of shifting cultivation, followed by permanent fields.
In the Pokhara Valley, on the valley floor at 914 m, human settlement has led
to the introduction of trees for shade, fencing, wood, fuel, fodder and fruit.
Gurung has pointed out that in this valley, the population density is 483 persons per square mile and the greatest concentration of population and deforestation occurs a t the subtropical level (about 1000 to 2000 m) where the
climatic optimum favours a great many varieties of crops. In contrast, according to him, in a similar bioclimatic zone in west Nepal, where population
density is only 100 per square mile, extensive forests of Pinus roxburghii between the lower Shorea robusta forest and the higher Rhododendron arboreum
forest are still preserved. Numata (1966), who has also studied conditions in
Nepal, makes the observation that there are very few primeval forests left,
especially at low altitudes, because of human activities such as burning, grazing and lumbering. According to him, the most important factor in the destruction of forests is burning to establish seminatural grasslands.
These are some of the problems arising from changes in the Himalayan
vegetation. The problems are the same throughout the mountain system with
only varying emphasis depending on local conditions.
PRESERVATION OF HABITATS OF RARE A N D ENDANGERED SPECIES

The immense wealth of Himalayan flora in the western region, as elsewhere, is
constantly exposed to man. Based on a study of relevant literature, collections in the herbaria of the Botanical Survey of India and the Forest Research
Institute and the personal experience of the author in the field over a period
of eighteen years, no less than eighteen rare and threatened species have been
identified. The great natural beauty of the Himalayan landscape and its magnificent flora must be suitably preserved in selected sites both for their aesthetic and scientific value. The western Himalaya contain many interesting
and valuable plants from the scientific point of view, apart from the economically important ones, and many of these are gradually dying out due to largescale destruction of their habitats. Individual protection is impracticable, and
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only strict control of the habitat, in the form of 'nature reserves', can save
them from total extinction. Reference has already been made to the largescale felling of oak trees which also destroys hundreds of epiphytic orchids,
ferns and other species. During my explorations with colleagues from the
Botanical Survey of India we have noted the extent of destruction that has
taken place, particularly in the Askot-Didihat region of Pithoragarh District
along the Gori Valley in eastern Kumaun.
We have collected as many as twenty species which had not been previously
known to occur in any locality in the western Himalaya. Among them are:
Ascocentrum ampullaceun~,Bulboplzyllum densiporurn, Bulbop1~)llumraui (new
sp.), Bulboplzyllunz triste (a Burmese and eastern Himalayan sp.), Bulbophyllum careyanum, Cirrhopetalunz guttatum, Cryptochilus lutea, Dendrobiur~l
heterocarpon, Eria excavatu, Liparis ridleyi, Oberonia uuriculata, Oberonia
myosurus, Oberonia myriantlta, Pltolidota grifithii, Pleione grandiflor-a, Pleiorze
humilis var. albatu, Otoclzilus porrecta, Saccolabium pumilio and Vanda pumila,
all epiphytic species growing on oaks and other trees in the forest.
Among ground orchids, Cypripedium cordigerum, one of the 'Lady's slipper'
orchids, is dwindling in number (see Sahni & Rau, 1974). There are some very
rare ground orchids like the saprophytic Epipogium tuberosu~n,which is endemic to western Himalaya, and Didiciea cunninghamii, a mototypic member
known only in the Gangharea forest in Garhwal and the Lachen Valley in
Sikkim, and collected on just three or four occasions. The habitats of such
rare plants should be preserved. The forest reserves should be of the type
known as Nature Monuments in Indonesia, where the forests are fully protected and left in their wild state with mining, hunting, collection of forest
products, etc. totally forbidden (Van Steenis, 1971). The National Parks and
Game Reserves which have been established in India allow standard forestry
practices as far as the flora is concerned and as such are not totally protected.
Some selected high-altitude slopes and valleys, for example, the Valley of
Flowers in Garhwal', should be completely protected as National Nature
Monuments and grazing there totally banned.
In recent years great interest has been aroused in the medicinal value of
many Himalayan herbs and the crude drugs fetch high prices, particularly in
the foreign market. This has resulted in collectors combing the inner valleys
and heights for plants like aconites, Dioscorea, Nardostacl~ys,Physochlaina,
Podophyllum, and others, and their removal from natural habitats in large
quantities. Suitable measures should be undertaken to prevent indiscriminate
collection of these medicinal plants.
]It is heartening to read in a newspaper report (Indian E.uprvss, 14 August 1978)
that proposals are under way to create Biosphere Reserves in selected spots in the country.
The proposed list includes Dachigam and Chungtham in Jammu and Kashmir. Parbatti
Valley between Pong and Raraksar points and Pangi Valley in Himachal Pradesh, Valley
of Flowers and Rishiganga Valley in Garhwal Himalaya in Uttar Pradesh among others.
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High Alpine flora

The high alpine habitats with colourful herbs and curiously shaped shrubs like
Thylacosperrnurn rupifragum, and woolly herbs like the Saussureas and
cushion-forming herbs, should be preserved in selected sites. The glory of
such herbs is best described by Smythe (1938) writing about Paraquilegia
anernonoides: 'It would be difficult to find a more genuine rock plant than
this. One blast of cold wind should suffice to wither and shrivel it, a single
frost to burn its tender foliage. Yet it grows, a miracle of growth battered by
storm, scorched by sun, the prey of hail, storm and blizzard. Heaven knows
how it grows and I think that is the correct answer.'
CONCLUSION

We shall conclude by referring to Numata (1966) who has extensive knowledge of the changing scene in the Nepal Himalaya. 'A suitably sized forest
area must be determined to maintain the flora of biota and the original structure of the vegetation of the ecosystem and to maintain the life of large animals.
A scientific study particularly ecological should be undertaken through field
surveys for assessing the various aspects of the ecosystem. The climax ecosystem must be reserved without any management and the successional stages
like the semi-natural grasslands should be maintained by suitable management and control. Such a study in depth of various problems in this regard
and a co-ordinated programme of studies on the prevailing ecosystem involving all aspects of man in relation to his environment would contribute to the
attainment of a high level of biological productivity.'
In view of the urgent need for a concentrated and co-ordinated effort to
achieve Numata's objective and prevent further deterioration of the environment, it is suggested that an Institute of Advanced Study be set up in a suitable place in the interior of the Himalaya, such as Manali in Himachal
Pradesh. It lies at the entrance to the fascinating Rohtang Pass and the
charming Lahul and Spiti district beyond and is, as yet, not unduly crowded.
The Institute should provide accommodation for six to eight scientists at a
time to pursue their studies, and should have a well-equipped library. No
permanent staff is needed; the scholars could organize their own work with
assistance from a caretaker and a few helpers. What is visualized is an Institute of the type located in Kathmandu (Thyssen House) set up by the Thyssen
Foundation of the Federal Republic of Germany. Agriculture specialists,
archaeologists, anthropologists, botanists, economists, foresters, geographers,
geologists, health-care specialists, meteorologists, planners, social scientists,
veterinarians, zoologists, and others concerned with the proper development
and maintenance of the ecosystem, could make this Institute a meeting ground
for co-ordinating their research studies.
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CHAPTER

5

HIMALAYAN FAUNA
M. K. RANJITSINH

Tlze climate, terrain and low atmospheric pressure obtaining at high altitudes
has obviously required certain physiological development within animals
for them to adapt successfully to such an environment. Such adaptation
can be broadly classified into two types-the evolution of certain specialized members of some animal families, notably Cervidae, Canidae and
Felidae; and the proliferation of those genera already adapted to mountain
habitats-the Capra, Ovis, Cnpricornis and others-into a number of species
and subspecies.
In fact, however, relatively very few of the larger members of the animal
kingdom have been able to adapt themselves to a high-montane topography,
and vast tracts of the world's mountain ranges are almost devoid of large
mammalian life. This is particularly so with the mountains of continents
other than Asia; the most noteworthy example being the Andes of South
America, the world's largest single mountain-chain. Jt is remarkable therefore, that the Himalaya, the world's highest and one of the steepest and
youngest mountain ranges, should nonetheless possess almost a third of
the world's larger mammalian species that could be called true mountain
animals.
It would not be possible in this short space to discuss all the larger animals,
let alone Himalayan fauna, in their entirety. The more prominent mountain
species and the endangered ones, therefore, will have to suffice. A list of the
major animals found in the Himalaya and their foot-hills is given in the
Appendix.
Ranging from the areas of permanent snow and the vast upland plateaux,
bleak, dry, windy and bitterly cold, to the temperate-montane middle
zone and the lush subtropical foot-hills, barely a few feet above sea level,
the Himalaya encompass a diversity of habitat almost unequalled in the
world. Included in these zones are subtropical pine forests, montane wettemperate, moist temperate, dry temperate, subalpine and alpine forests.
Above the tree line are the stunted rhododendron and juniper thickets
beloved of the musk deer, and the meadows reaching up to the permanellt
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snow line.
It would be appropriate to begin with the wild goat, animals which epitomise the Himalayan crag more than any other. The Markhor, the most
spectacular of them all, is found in the Himalaya from the Pir Panjal range
in Kashmir to west of the Banihal Pass, to the Hindu Kush and Karakoram
Ranges. The taxonomy of the animal has been a subject of much controversy.
The straight deep-corkscrew type of horn formation found in the Pir Panjal,
Kaj-i-Nag, Kaffir Khan and Shamsabari Ranges is referred to as the Pir
Panjal race or subspecies, while the out-flaring horns of the animals found
in Astor and Haramosh have earned them the name of the Astor race.
Further north in Chitral, the horn formation again resembles the Pir Panjal
type. A third race the Kabul Markhor, occurs further west, and has a
narrower spiral. There is however no cast-iron rule as to the horn shape
in the areas described. Not only are intermediate shapes found, but specimens carrying Astor and Pir Panjal horn types have also been seen in the
same herd.
Not endowed with the underwool of the Ibex, the Markhor prefers altitudes below the snow line. In most parts of its range in southern Kashmir
it prefers forested slopes, emerging into the grassy meadows to graze. Further
to the north and west it is well adapted to open crags, but nowhere is it
averse to entering the timber as the Ibex is in the Himalaya. Grazing is
done mostly in the mornings and evenings as with most hoofed animals
in the mountains, the afternoon being spent usually on a commanding and
often unassailable rock buttress or cliff. No animal with the exception of
the Tahr invariably chooses so difficult a retreat to rest in, and the presence
of cliffs to escape into is a necessary concomitant of a Markhor habitat. An
hour-long sight of a Markhor buck, statuesque on a pinnacle of rock gazing
into the stupendous chasm below him, fifty-inch horns glinting in a setting
sun and only the swaying of his flowing dirty-white hair, reaching to his
knees, revealing him to be an animate being, is perhaps the grandest spectacle
that the author has been privileged to witness.
Accounts of sportsmen testify to the impressive number of Markhor in
the past. Despite the inaccessibility of the terrain it inhabits, the animal
has been drastically reduced due to illegal hunting, partly by the armed
forces but mainly by local inhabitants, who have the endurance to pursue
the animal into the most remote fastnesses. A survey carried out by the
author in the Kaj-i-Nag range to the east of the cease-fire line in 1969 revealed less than 200 Markhor.
The males separate from the nannies after the rut (mating periods), though
some younger bucks, called reend in Kashmir, often continue to remain
with the females. The largest all-male group seen by the author is of six,
and the largest mixed herd of fourteen specimens. Formerly, herds of up to
sixty animals have been recorded.
The Ibex is the second member of the goat family, found in the Himalaya
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west of the Satluj gorge. Of about the same height as the Markhor but less
squat, with sweeping horns curving backwards measuring up to 125 cm or
more in western Ladakh and Chitral, the Ibex occupies the highest altitudes
of all goats in these mountains. Gifted with a fine sense of smell, and with
excellent vision, the Ibex is at home on the cliffs as well as in the upland
pastures. The midday siesta is at times deliberately spent on snow fieldspartly to escape the flies in summer and partly because of better visibility
all around.
It is sad that despite its vast range this fine animal has also been severely
decimated. Search in the Kulu valley resulted in its being sighted only in
the Solung and Hamta Nalas at the head of the valley, and a fortnight's
wanderings in Ibex country in the Kargil area of Ladakh on both sides of
the Indus, resulted in only two groups being seen in two nalas.
The same fate has been suffered by the Himalayan Tahr, a shaggy, heavilybuilt goat with short curving horns. Occupying the Himalayan ranges from
the Pir Panjal and Kishtwar in Kashmir to Bhutan in the east, the Tahr
has the place occupied by the Markhor further westwards. However, the
Tahr is even more a creature of the forest than the Markhor, almost never
going above the tree line, and even more loth to leave the cliffs. In New
Zealand, however, it has adapted itself to open hill sides and grassy slopes.
It is difficult to imagine that an animal inhabiting such steep and forested
terrain could be so reduced by hunting; in fact, their reluctance to change
their habitat has contributed to their decline. It is a sad commentary that
there are perhaps more Tahr in New Zealand-where they were introduced
in the beginning of this century and are regarded as pests-than in the
whole of the Himalaya.
Of the Rupicaprids or goat-antelopes, the largest and most elusive member
of this genus is the Takin. A large heavily-built animal resembling the American bison in appearance and gait, chocolate-brown in colour with a golden
saddle on the back, the animal is found in northern and north-eastern Bhutan;
the Mishmi Hills; and perhaps the headwaters of the Subansiri River-the
last two in Arunachal Pradesh. However, fossils of what was obviously the
progenitor of the Takin have been found in the Siwalik Range of the
Himalaya far to the west. Gregarious by nature, the Takin travel long distances between their summer and winter habitats, and are at home in forest
as well as in rhododendrons. The author has observed the Takin only in
northern Bhutan, the most rewarding occasion being two days spent with
a herd of about 80 animals on the Bhutan-Tibet border in 1965.
The other two members of the genus, the Serow and the Goral,
have short, sharp, curving horns; the former is the larger animal. Both have
two races each in the Himalaya, the animals in the eastern Himalaya being
more brown and russet. The agile Goral prefers grassy slopes with broken
ground, usually at lower altitudes in the southern Himalaya, though the
author has encountered them as high as over 3050 m. The Serow is a recluse,
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solitary and secretive by nature, occupying small cliffs interspersed with
thickets. In all the areas where the author has encountered them-Kashmir,
Bhutan and Thailand-they have very restricted movements in their selected
habitats.
What is true of the goats also applies to the wild sheep, for no mountain
range of the world boasts of more species of these than the Himalayan
uplands. Pride of place must go to the Marco Polo sheep with a large ram's
horns making a complete circle and a half. The record pair measures 187.5 cm
exceeding by far the ratio of horn-length to body-height of any animal
in the world. Only an intermittent visitor to Hunza in Pakistan, it is hoped
that the formation of the new Khunjerab National Park will succeed in
establishing a sizable herd permanently in this area.
Smaller in horn length but with a larger body, the Ovis Ammon Hodgsoni
or Nayan is the king of the Tibetan and Trans-Himalayan plateaux. Crossing the main Himalayan divide only at a very few places and irregularly,
in Nepal and Bhutan, and in Spiti in India, its main abode in the Himalaya
is to the east of the Zaskar range in Ladakh. Occupying bare rolling mountains of 4270 m and more-intensely cold and windy terrain, the Nayan
are preyed upon by wolves. The Nayan does not appear to be a very gregarious animal; the largest mixed herd seen by the author had only 14
members, and the largest all-male group 8, led by two patriarchal rams
with white necks and chests. As with most animals of the high uplands, the
Nayan moult in summer, the underwool peeling off to give the animal a
ragged look.
Slightly lower than the Ammon and frequenting broken ground are the
Bharal or Blue Sheep-which in fact are not true sheep! Gray-blue brown
in colour, the mature ram develops a black neck and throat patch and almost
cylindrical horns growing outwards and then backwards.
Occupying Himalayan and Trans-Himalayan zones, the Bharal is found
from Zaskar in Ladakh eastwards to the Brahmaputra Gorge. However,
it does not occur everywhere to the south of the main Himalayan divide,
and Ladakh and Bhutan are the areas in this range where it is the most
numerous. In Ladakh the Bharal have been severely decimated, and the
herds which were so common in 1958 were not encountered anywhere by
the author on a subsequent trip in 1970. In Bhutan, however, they are still
relatively plentiful and were met with in substantial numbers both in 1965
and in 1974.
Another kind of sheep which has been over-hunted for its meat is the
Urial or Shapu, found in Ladakh a little east of Leh to Astor, Chitral and
Gilgit, and beyond in the west. Usually occupying the lower hill-ranges in
the main river valleys, the Shapu were the first animals to suffer from the
presence of the armed forces. In western Ladakh where they were numerous
in 1958, in 1970 they were found in only three areas, with a herd of 62 animals
being the only sizable group encountered. The black-and-white throat
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patch, with slender horns forming a circle makes the adult Shapu ram one
of the handsomest animals in the Himalaya. When alarmed they emit a
shrill whistle.
Sambar and the barking deer are found high up in the Himalaya in the
southern ranges, but they are not true mountain animals. But two other
grand species of the deer family-the Hangul or Kashmir Stag, and the
Shou or so-called Sikkim Stag inhabit the Himalaya-though they have
never been recorded in Sikkim. They are also amongst the rarest animals
in the world. The Hangul, also called Barasingh because of the twelve or
more point antlers it carries, was found till very recently in the northern
valley of Kashmir and the valleys which lead into it-Lidder, Sing, Lolab
and others. Eastwards it occurred in Wardhawan, and Kishtwar upto
Chamba, migrating each summer to higher altitudes like Haramukh and
Gurais. The number was perhaps never very large-one estimate being of
5000 animals sixty years ago. The Hangul has been pursued by hunters as a
trophy and even more so by poachers for its meat and skin during the
rutting season, when the animals came down to the lower slopes and the
stags revealed their presence by their hoarse roaring calls. As a result, the
Barasingh has been reduced to a total number of not many more than 200,
most of them being in Dachigam Sanctuary-their only real chance of
survival.
The future of the Shou in the Himalayan range appears to be equally
grim. It is no longer found in Bhutan, and its existence in the Chumbi Valley
appears to be threatened by the military roads built there by the Chinese.
Further east possible sightings have been reported in parts of northern
Arunachal Pradesh.
The deer that is perhaps best known is the Musk-Deer. Inhabiting dense
thickets and forests interspersed with rocky ground, often at heights of
4270 m, the Musk-Deer possesses a greyish-brown coat of short, brittle,
thick, insulated hair, disproportionately long legs, a pair of downward and
backward curving tusks instead of horns in the males, and what is even more
important, a musk pod which has proved to be its nemesis. This musk gland
produces the legendary Kasturi, which gives off a strong odour when dry,
and commanding an exhorbitant price as an ingredient for perfumes and
medicines, has made the animal the chief target of every Himalayan poacher.
There are other animals which cross over the main Himalayan divide
at a few places-occasionally
and in small numbers-and
which are
truly the animals of the Trans-Himalayan ranges in Ladakh. The Wild
Yak, the huge shaggy black bovid-the largest wild animal in the Himalaya
-is now only a visitor to Changochenmo. The Tibetan Antelope or Chiru
with its almost straight long horns, a specially adapted breathing-system and
the finest underwool to withstand the extreme cold, does visit eastern and
northern Ladakh where the army jawans take a fairly heavy toll of them.
The Goa or Tibetan Gazelle, formerly found in small numbers in the grassy
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valleys have all but disappeared in Ladakh. Though seen by the author at
Tso Kar in 1958, an intensive search for them in the Hanle area revealed
only two pairs of footprints in 1970. In Bhutan, however, they do survive
in at least one place.
To those who have met with the inquisitive and ubiquitous Kyang in
Ladakh and elsewhere, it would be difficult to believe that any harm could
befall this very handsome Wild Ass, which has white underparts offsetting
a deep copper-russet coat. But there is no limit to man's desires and even
the Wild Ass is shot as a trophy or for meat.
The proliferation of the larger ungulate species mentioned above, together
with the array of smaller mammals and birds that inhabit the Himalaya,
is matched by the evolution of a very impressive number of species in the
order Carnivora.
In the Felidae family, both the tiger and leopard, especially the latter,
have been observed deep in the Himalaya and at high altitudes. A tiger has
been recorded at 3050 m in Garhwal, and the range of the panther exceeds
that of the Snow Leopard in Kashmir and many places elsewhere. The
Clouded Leopard occurs in the southern ranges of the eastern Himalaya,
as do a number of smaller cats. However, in view of the fact that the other
animals are not special mountain creatures, the discussion will be restricted
to the Snow Leopard and Lynx.
Endowed with a magnificently speckled, fluffy pelt, large paws and an
exceptionally long and bushy tail, the Snow Leopard is the main predator
of the higher Himalaya. Its range is immense4overing in fact the entire
Himalaya, extending from altitudes as low as 1830 m to 5185 m or more in
summer. It is the chief natural predator of the Ibex, Markhor, Bharal, and
Shapu, and takes toll of all the large ungulates of the uplands and crags.
Though known to prey on domestic livestock, it rarely becomes a sheepand-goat-lifter after the fashion of the leopard. It is primarily dependent
upon wild animals for its food and the reduction of the wild ungulate population has had a marked impact upon the Snow Leopard population, which
is further accentuated by the greed of the trapper and poacher for the prices
its pelt commands. Never very numerous, the Snow Leopard has become
a rarity in most parts, with individuals having to cover huge territories to
obtain sustenance. In a census carried out by George Schaller in Chitral,
about 3000 square kilometres were found to hold only four or five specimens. Bhutan and Ladakh, luckily, still have a sizable number of Snow
Leopards.
The second-largest cat of the higher altitudes is the Lynx, with the short
tail and large black-tipped ears characteristic of the species. Though more
diurnal in its habits than is normally believed, its small size, camouflage,
and the extreme altitudes it inhabits together with its shy nature, preclude
frequent encounters. Though it preys largely on hares, marmots and birds,
it is known to kill young bharal as well. Its costly skin makes it greatly
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prized. Ladakh again is the home of the largest number of this animal.
Another felid of the high mountains is the beautiful Pallas' Cat of which
the author was fortunate enough to obtain a fleeting glimpse in Ladakh.
Very little is known about the habits of the animal.
As regards the Canidae, though the wild dog does occur in the Himalaya
at altitudes of as high as 2440 m or more, the reduction of its prey species
has affected its numbers greatly and it is now very rarely to be met with
anywhere in these mountains. The largest and most important member of
the family is the Tibetan Wolf, which is the chief predator of the TransHimalayan uplands and plateaux. The author has never seen them in numbers larger than two, but packs of up to 20 have been seen as well as some
black specimens, which are only aberrations in colour and do not form a
separate race. They feed upon hares and marmots, as well as upon Ovis
Ammon, Goa, Chiru, Shapu, and whenever the slopes are not too precipitous, the Bharal. The largest toll is taken in spring when the young are
born, and in winter when their padded feet give them an advantage over
hoofed animals in the snow. The skulls that are seen on high passes and at
chortens in Ladakh bear testimony to this prowess. It is almost the same
animal that is found in central Asia, northern Europe and Americatestifying to its abilities to colonize and adapt.
The bear family is represented in the Himalaya by the Brown and the
Himalayan Black Bear. A third member, the Tibetan Blue Bear, is so rare
that practically nothing is known about it. One was reported across the
border into Tibet when the author was camping on the Bhutan-Tibet border
in 1965. Further to the south-east of the Himalaya the Malayan Sun Bear
appears, but it is not a Himalayan animal.
The Brown Bear, also referred to as the Red or Snow Bear, is the largest
carnivore in the Himalaya. It is omnivorous, and stores immense quantities
of fat for its winter hibernation period. It is not averse to raiding flocks of
domestic sheep and goats, and assiduously hunts rodents, while carrion
from animals which have perished in the winter provides a welcome change
of diet. Though known to raid crops and fruit trees, its remote habitat and
shy nature makes it less of a nuisance to man in this regard than the Black
Bear. Inhabiting the Himalaya west of the headwaters of the Ganga, the
Brown Bear is found at the tree line and above. In Chamba, Kishtwar and
Saru it is still quite numerous, though to the west in Pakistan the numbers
have declined drastically. Like all members of the ursus family it is devoted
to its young-which in this case are born during hibernation-and the cubs
spend a long time under parental tutelage. In the Kaj-i-Nag mountains in
Kashmir in 1969, the author watched a large sow Brown Bear resting in
the afternoon while her cub ventured out on forays against its mother's
wishes. Five times she had to bestir herself and bring back the errant cub.
Calls and even cuffiilg was of no avail. Ultimately she half lay upon the
cub, one huge arm pinning it to the ground, while it howled in protest.
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After a while she let it go, whereupon, thoroughly subdued, it curled up
beside its mother and went to sleep.
No animal in the Himalaya has a larger range and no animal is known
and feared more than the Himalayan Black Bear. Extending along the whole
range and further east into south-east Asia, this bear is to be met with
from the lowest Himalayan foot-hills to the snow line. In November 1959
the author saw a large male is Solung Nala of Kulu at an altitude of 418 m
with freshly fallen snow all round. Being good climbers and catholic in their
diet they have been able to make the fullest use of their habitat, and human
habitation and cultivation is often an attraction rather than hindrance. The
skins and meat are of no value, and were it not for its propensity to raid
crops, the animal would have no enemies. As it is, it is the safest of the larger
Himalayan animals from human attack.
The Lesser or Red Panda, though a dimunitive animal barely 91.5 cm
long and weighing 4.5 kgm, is one of the best-known of the smaller Himalayan animals. With pointed face striped with black and whte, surmounted
by large white-rimmed ears, the body marked in deep rusty-red and blackish
underparts, the Red Panda is one of the most beautiful animals in existence.
It is easily tamed and is one of the greatest prizes for the illegal animal
dealer. Being largely arboreal and nocturnal in habit, it is seldom seen.
Mainly a vegetarian, its range extends east from the Nepal Himalaya at
altitudes between 1830 to 3660 m. Its nearest relative is the famous Giant
Panda of Szechwan province in China.
No chapter on Himalayan fauna would be complete without a mention
of the legendary Yeti or Abominable Snowman. Known by various names
to the local inhabitants of the higher Himalaya almost throughout the
range, the Yeti first came into prominence in 1951 when pictures of footprints of a large unidentified bi-pedal taken near Everest were published
by Eric Shipton. Since then a number of similar large footprints, 30 cm
or more long, have been recorded, some at a height of 7015 m. In 1970, a
member of the Annapurna expedition in Nepal not only took photographs
of such footprints but saw a hairy animal in lthe distance. Voluminous
literature exists on the subject and special expeditions have been made to
obtain a specimen, or at least conclusive proof, of its existence. The missions
have not succeeded, and the conical scalp believed to be of the Yeti in
Thyangboche near Everest, turned out to be the skin of a Serow. No satisfactory explanation has yet been given of the footprints which resemble
none of the known animals-bears, Himalayan Langur or Snow Leopard.
Thus the mystery and the romance of the Yeti continues, to lend yet more
magic to these supreme mountains.
It is evident from the above that as in most of southern Asia, wild life is
in sharp retreat almost throughout the Himalaya. But, in the Himalaya,
unlike the rest of this region, the destruction of habitats and competition
from domestic stock has contributed comparatively little to the decline.
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It is undoubtedly true that the alpine and subalpine forests have been overexploited and a tremendous amount of soil erosion has taken place. But
with the possible exception of the Hangul, habitat destruction has not had
a marked effect on the larger mammals. The reasons for this are manifold.
The forest-dwelling animals of the higher Himalaya are not dependent
upon dense and extensive forests. In the lower Himalayan reaches the increase in the number of buffaloes owned by Gujar herdsmen, which move
upwards every summer, has had the most damaging effect on the biotope.
But in the upper meadows, domestic sheep and goats have not caused such
havoc, partly because climatic and topographical factors ensure that they
cannot inhabit these meadows all year round, but mainly because the number of wild ungulates is so low even in the best of tiines that there is no
serious competition for food. Only in spring is there any real overlapping
of the territory of wild and domestic ungulates-when the receding snow
results in fresh grass which attracts both the winter-hungry wild goats and
sheep and the upward-moving domestic stock. But even here there is still
plenty of place for the wild animals. Further, changes in the topographysoil erosion, for instance, altering a grassy or forested hill-side into shale
and rocks-may make the habitat unsuitable for animals such as deer, but
the area may quickly be taken over by others such as wild goats and the
Rupicaprids.
No, the main blame for the reduction of the larger wild mammals must
be directly and indirectly attributed to the poacher and the trapper. Herdsmen in the summer, and hill-dwellers in the winter when snow makes tracking easy and puts the hoofed animals at a disadvantage, have always taken
a toll, often with illegal firearms. But in the last quarter-century, arms
licences have been freely given to the local people, and army personnel have
been known to shoot up to fifty sheep in a day, sometimes from the air.
What is even more dangerous is arming the nimble hillmen, usually employees, to go and obtain meat for the army pickets. And all the while
rapidly-increasing prices of furs and musk have made what were previously
occasional furtive forays for meat, into a full-time occupation for the local
inhabitants. No animal population can withstand repeated commercial
overkill, least of all those from the less prolific temperate zone.
For the magnificent fauna of the Himalaya to be saved from total extinction in some parts, severe curbs must be placed on the sale of certain
types of fur, and a complete ban on trade in some others, as well as of musk.
Illegal hunting both by the army and civilians must be halted, and arms
licences cancelled, and large, viable national parks and sanctuaries established to protect not only the endangered species but the total range of
representative fauna, flora and habitats in the Himalaya in the different
zones. In other words, it would not suffice to set up a single sanctuary for
one or more species, though this in itself is also important. The same species
may be found in different geomorphological habitats which may make it
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different in habits, behaviour and even in physiology. Besides, different
geomorphological formations and the flora they support are worth preserving in themselves.
The prevention of human exploitation, particularly of stock grazing, is
difficult, and it is for this reason that so few national parks have been established in the Himalaya. In certain places, however, exploitation will have
to be stopped-not only for the sake of the animals but for safeguarding the
watershed as well. In places where this is absolutely impossible or not really
necessary, wildlife sanctuaries will have to be established, but great control
would have to be exercised to ensure that the partial human use permitted
is not exceeded.
Captive breeding should be the last resort in attempting to save a
species from extinction, but it is less appropriate for Himalayan fauna
than for the plains species. Such programmes, to be successful, should
preferably have sizable numbers of one herd as a unit in captivity. It is
usually extremely difficult to get even an individual specimen let alone a
whole herd of mountain animals. In the case of rare species-the Hangul for
instance-the problem is much more severe, and the question presents itself
as to whether it would be wise to capture a herd of such rare animals. Even
if animals are bred in captivity the problems of restoring them to the wild
would be very great.
The experiment of raising musk deer and extracting the musk periodically
from the pod for commercial purposes without killing the animal, has
apparently been successful in China. But even if such an endeavour were to
succeed in the Himalaya, the question is, will this save the species in the
wild? The market for musk, now partially met by synthetic musk, is insatiable. Thus, even if substantial amounts of real musk are produced commercially-a difficult task by any account-the price of musk will not be
sufficiently affected to be a disincentive to the poacher. Therefore, for the
animal to be saved, it must be protected in the mountains, in parks and
sanctuaries.
A brief survey of existing national parks and reserves and those that
need to be established, may not be out of place. In Pakistan, perhaps the
most significant step has been the establishment of the Khunjerab National
Park in Hunza in 1975 by special order of the President. With an area of
2200 square km, it is the only refuge in the Himalaya for that most spectacular of all sheep--the Marco Polo. Bharal and Snow Leopard are also
present. The Chitral Go1 sanctuary preserves a reduced herd of over a
hundred Markhor. More sanctuaries are needed for the Markhor and Ibex,
and especially for the endangered Shapu.
In Kashmir the most important sanctuary is Dachigam. Not only is it the
only retreat for the Hangul, it holds both Brown and Black Bear, Serow,
Snow and ordinary Leopard, Musk Deer and wild boar. Proper sanctuaries
need to be established in Kaj-i-Nag and Shamsabari ranges for Markhor,
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bear and Musk Deer, and in the Lidder-Wardwan-Kishtwar divides and in
Bhadarwa for the remnant Hangul, Ibex and Tahr, amongst others. In
crucially-important Ladakh, at least one park or sanctuary needs to be
established in each of five regions-the Kargil-Lamayuru area for Shapu
and Ibex; Zaskar mainly for Bharal; the huge Changthang area of Hanle
and the inland lakes Tso Kar and Tso Morari for Ovis Ammon, Bharal,
Snow Leopard, Lynx, Tibetan Gazelle, Wild Ass and Wolf-and the rare
Black-necked Crane; the upper Shyok for Ibex, carnivora and the Tibetan
Antelope; and the western Changehenmo for the Antelope and Wild Yak.
Himachal Pradesh has about thirty sanctuaries and reserves. Most of
them, however, are in the lower ranges and almost all are very small and
not viable. An important reserve is Gamgul on the Chamba-Kashmir border
where Hangul are reported to migrate in winter. This needs to be effectively
protected, and reserves need to be established on the Chamba-Bara-Banghal
divides for Ibex, Bharal and the carnivora. Establishment of a national
park north of Manali in the Kulu valley has long been under consideration
and is an urgent need. Apart from its scenic beauty, it is suitable for trekking and is one of the most convenient areas for the viewing of Himalayan
fauna. The Kanawar-Parbati Valley divide is anothcr area that requires
conservation.
The state of Uttar Pradesh has three important sanctuaries in the Himalaya-Nanda Devi, Kedarnath Musk Deer Sanctuary, and the Gobind
Pashu Vihar. The last is the most important, holds bharal and other highmontane fauna, and needs to be declared a national park. Another area of
significance is the Rari-ka-danda on the Yamuna-Bhagirathi divide.
In Nepal three national parks are being established. The Sagarmatha
National Park encompassing Mt Everest, and the Langtang National Park,
are true high-altitude parks ranging from mixed broad-leaved forests to
perpetual snow, and are increasingly popular for trekking; this in turn
brings problems of environmental despoilation in its wake. The third park,
at Lake Rara, Nepal's largest lake, is on the flyway of migratory birds. The
human population may be re-settled elsewhere from Lake Rara, but in
the other two parks the original inhabitants, the Sherpas and their livestock,
will remain part of the ecology of these mountains.
These three areas do cover most of the high-montane fauna of Nepal
including the Red Panda, with the exception of the Bharal, which is being
protected in the Shey Reserve. However, more parks and reserves would
be needed to protect some of the remaining strongholds of the Bharal and
the Tahr. Nepal is not as rich in the larger mammalian mountain fauna as
the western and eastern Himalaya, partly because the extreme altitudes of
the main Himalayan divide here largely prevents influx of Trans-Himalayan
fauna.
In north-western Sikkim, Wild Ass have been reported, and some Bharal
seen at the base of Mt Kanchenjunga. Tahr are also found sporadically.
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The Lachung Valley in northern Sikkim is an important area for conservation.
Bhutan is not only one of the last great strongholds of Himalayan fauna,
but offers perhaps the greatest hope of their continued survival. The three
contiguous sanctuaries-Laya, Gasa and Jigme Dorji--covering more than
7770 sq. km, the entire northern frontier of the country-4onstitutc the largest
officially-protected area in the entire Himalaya. It contains the largest population of Bharal, Takin, Musk Deer and Snow Leopard in the whole range.
In the middle Bhutan zone, however, there is at present only one small
National Park, mainly for Goral, which in this area is very numerous. More
sanctuaries need to be established in this zone for the other Rupicaprids,
deer and carnivora.
The Bhutanese being Buddhists, are traditionally not hunters. Hunting
has however started, particularly for musk, and could very well become
excessive if not controlled soon.
Further east in the state of Arunachal Pradesh in India, the only sanctuary
of note at present is Namdapha. The large tribal populations with their
proclivity for hunting have denuded vast tracts of most of the larger animals.
The ecology and fauna of this region are important, however, and the
upper reaches of the Subansiri and Tsangpo Rivers and other remote valleys
in the north need to be surveyed and effective sanctuaries established. An
area in crucial need of conservation is the Mishmi Hills, one of the very few
habitats of the Takin, which is severely endangered in these parts.
The outlook for wildlife in most parts of the Himalaya, therefore, is grim;
in some places even desperate. Because of the climatic conditions and inaccessibility, the problems encountered in conserving fauna of the plains
do not exist in the mountains-mainly because the human pressure on
land is not as great and the poachers are relatively few, and well known.
Besides, furs have to be sold through dealers, and if the sale and export of
fur were rigidly controlled, poaching would not be worthwhile. What is
required is a relatively small outlay on manpower of the right type-and the
political will to establish parks and reserves, and implement the laws. On
this will ultimately depend whether these grand mountains continue to be
the great repository of the larger mammalian mountain fauna of the world,
or become totally devoid of it.

APPENDIX

Larger Mammals Found in the Himalaya
Snow Leopard (Panthera uticia)
2. Tiger (Panthera tigris)
3. Leopard or Panther (Panthera pardus)
1.
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4.
5.
6.
7.
8.
9.
10.
1 1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31 .
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
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Clouded Leopard (Neofelis nebulosa)
Golden Cat (Felis temmincki)
Leopard Cat (Felis bengalensis)
Marbled Cat (Felis marmorata)
Pallas's Cat (Felis manul)
Lynx (Felis lynx isabellinus)
Binturong (Arctictis binturong)
Spotted Linsang (Prionodon pardicolor)
Tibetan Wolf (Canis lupus)
Wild Dog or Dhole (Cuon alpinus)
Red Fox (Vulpes vulpes)
Tibetan Fox (Vulpes ferrilatus)
Himalayan Brown Bear (Ursus arctos)
Himalayan Black Bear (Selenarctos thibetanus)
Lesser or Red Panda (Ailurusfulgens)
Ermine (Mustela erminea)
Weasels (Mustela sibirica, Mustela kathia and Mustela altaica)
Martens (Martes foina intermedia, Martesjavigula)
Marmots (Marrnota bobak himalayana, Marmota Caudata)
Hog Badger (Arctonyx collaris)
Himalayan Crestless Porcupine (Hystrix hodgsoni)
Tibetan Wild Ass (Equus hemionus kiang)
Wild Yak (Bos grunniens)
Marco Polo Sheep (Ovis Ammon polii)
Ovis Ammon or Nyan (Ovis ammon hodgsoni)
Urial or Shapu (Ovis vignei) (Ovis orientalis)
Bharal (Ovis nahura)
Markhor (Capra falconer-i)
Ibex (Capra ibex)
Hi malayan Tahr (Hernitragus jernlahicus)
Takin or Mishmi Takin (Budorcas taxicolor)
Serow (Capricornis sumatraensis)
Gorals (Nemorhaedus goral, Nernor.haedus hodgsoni)
Tibetan Gazelle (Procapra picticaudata)
Tibetan Antelope or Chiru (Pantholops Irodgsoni)
Kashmir Stag or Hangul (Cervus elaphus hanglu)
Shou (Cervus elaplzus tvallichi)
Musk Deer (Moschus moschiferrrs)
Sambar (Cervus unicolor)
Barking Deer or Muntjac (Muntiacus muntjak)
Wild Pig (Sus scrofa)

CHAPTER 6

GEOLOGY OF THE HIMALAYA
A. G. JHINGRAN

The Himalaya constitute one of the youngest mountain systems in the
world and the youngest in India. Whereas the mountains of Peninsular
India such as the Aravalli, the Nilgiris and the Eastern Ghats are 1500 to
2500 million years old and the Vindhyachals about 1000 million years old,
the Himalaya date back only about 40 million years. There is definite evidence that vast stretches of the Himalayan range were covered by the sea
of Tethys. Under the snow of Mount Everest, for instance, are rocks of
marine origin of the Cretaceous age, i.e. about 60-80 million years old.
Modern geotechniques have enabled scientists to reconstruct the environment as it was at the time of its formation, and determine its evolutionary
stages and time scale, and other related factors such as the estimated depth
and nature of water. The dating of rocks is made easier and more precise
with the help of palaeobiology.' In the absence of fossil remains, however,
one has to fall back upon radio-active methods, which at the present stage
of development in India, cannot be applied extensively. However, a comparative view of different ages can be obtained by applying geological criteria
based on mutual relationships between various rock units and their characteristics.
In this chapter, an attempt is made to give a brief account of the salient
features of the geology of the Himalaya, restricting the use of technical
terms. To enable the reader to grasp the significance of the time span indicated by various geological ages, for which there can be no substitution,
a table has been appended which gives both the ages and the corresponding
figure in millions of solar years.
MOUNTAIN COMPENSATION

One would expect that the Himalaya would exert a gravitational pull in
proportion to their mass. Actual surveys however have indicated that almost
'For this and other terms see glossary.
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the opposite is the case, and that a vertically-hung pendulum, instead of
being deflected towards the mountain mass, under the influence of its gravity,
was actually deflected towards the plains. The amount of deflection varies
considerably from place to place as indicated by the following figures:

Deflection
Locality

Murree
(33" 54' N: 73" 25')
Dehra Dun
(30" 20' N: 78' E)
Kaliana
(29" 10' N : 77' 40' E)

Theoretical value

Surveyed value

215 cm

77.5 cm

145 crn

2.5 c m

This abnormal behaviour came to light early in the second half of the
nineteenth century and became a subject of discussion and intensive study.
An explana.tion was offered by G.D. Airy and Rev. J.H. Pratt, Archdeacon
of Calcutta, in 1855 in what later became known as the hypothesis of Mountain Compensation. This was later elaborated by C.E. Dutton with the help
of global studies and renamed the doctrine of Isostasy. This doctrine suggests
that for the existence of equilibrium on the surface of the earth it is necessary
that equal mass underlies equal surface areas. It may be borne in mind
that there are indications that the density of the material making up
the continental masses is low compared to the matter which forms the ocean
floor. To maintain equilibrium in a high mountain region, which is made
up of light material, the roots of the mountain, made up of similar material,
must extend proportionately down into the deep interior, immediately
below the mountain. Thus the structure of a mountain may be roughly
compared to that of a ship in water, with its superstructure rising above
the water level compensated by an equal volume of material under the water.
In a like manner the mountain massif extends deeply enough into the interior
of the earth to balance so to speak the masses involved.
It seems according to this notion that the Himalaya is composed of light
material, a very large portion of which extends like roots deep into the
sub-crust.
It is interesting to see how isostatic equilibrium is maintained. If for any
reason the equilibrium is disturbed, stresses build up within the solid rocks
until a critical point is reached, when they are released suddenly, leading to
the displacement of strata. Many earthquake shocks in the Himalayan
region are caused in this way.
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Geological Belts

A study of the orographical features of the Himalaya shows that this mountainous terrain can be divided into three zones extending from west to east
for their whole length. These are (1) the Outer Himalaya, forming the low
foot-hills with an average height of 900 to 1500 m; (2) the Middle Himalaya,
with altitudes ranging between 3600 and 4600 m; and (3) the Great Himalaya,
forming the innermost line of the high ranges, with an average height of
6100 m. A generalized north-south cross-section of the Himalaya (Figure 6.1)
brings out these zones.

x

x

l

Sea Level
Figure 6.1 1-Indo-Ganga plain ; 2-Outer Himalaya;
3-Middle Himalaya ;
4-Great Himalaya; 5-Brahmaputra valley; 6-Tibet;
7-Kun-Lun Mountains

On the basis of the geological character, however, four longitudinal belts
may be broadly identified (Figure 6.2). Though somewhat similar, the geological belts do not correspond to the geographical zones. There are noticeable differences in respect of the number, distribution and development of

Figure 6.2
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the constituent stratigraphic rock units. The geological belts described
below are: 1. Siwalik 2. Lesser Himalaya 3. Central Crystallines 4. Tethyan.
1. The Siwalik Belt. Forming the southernmost part of the Himalaya, the
Siwalik belt flanks the Indo-Gangetic alluvial plains. It coincides more or
less with the geographical zone, the Outer Himalaya, and is also known as
the sub-Himalaya. It is the youngest part of the mountain chain. Besides the
young rocks of the river terraces, the rocks that constitute this deep and
solid belt consist mainly of alternating sequences of sandstone-silt~tone-cla~,
known as the Siwalik group. Although it can be traced all along the mountain
chain, the maximum development is seen in the Jammu region where its
aggregate size is more than 4000 m. It is less than 1000 m in the eastern
Himalaya.
Structurally, the Siwalik belt is characterized by broad open folds. However, towards its northern limit there is increasing evidence of greater deformation as reverse faults become common, culminating in a very prominent
major fault which marks the northern limit of the Siwalik Group. It is known
as the Main Boundary Fault and indicates the limit to the north of which
no Siwalik sedimentation has occurred.
Based on lithological variations of the constituent rocks and their fossil
content, the group has been classified into three units, lower, middle and
upper. Of these, the lower division consists mainly of grey sandstone alternating with reddish-brown clays; the middle one of sandstone and interbedded shales; and the upper largely of conglomerates with sandstones and
siltstones forming minor lenses.
Gross lithological attributes, secondary structures and textural immaturity of the Siwalik rocks indicate that the sediments were deposited in
the various sub-environments of a fluvial system. The vast thickness of the
sediments and the sandstone-siltstone-shale alternations in the Lower
and Middle Siwaliks suggest that the basin subsided intermittently. Palaeoccurent measurements in various sections have revealed that the drainage
of the Siwalik trough was transverse, i.e. from north to south, there being
hardly any evidence to suggest a westerly or easterly flow during the formation of this thick group.
Petrographically the essential constituents of the Siwalik sediments are
quartz, rock fragments, felspar, mica and calcareous cement. A dominantly
Himalayan province in the sedimentary rocks has been emphasised on the
basis of the abundance of nletamorphic fragments, micas, poly-crystalline
quartz with sutured margins, as well as heavy minerals like staurolite and
kyanite. The presence of soft rock fragments would suggest a close relationship with the source terrain which is believed to be the northerly-lying Lesser
Himalaya and Central Crystalline belts. This supports the inference that
while the sediments that forin the Siwalik Group were deposited in a fluvial
trough, the rest of the Himalaya, limited by the Great Boundary Fault
referred to earlier, had already been elevated as a relatively low-altitude
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mountain chain.
We have already noticed that the Upper Siwalik abounds in conglomerates. The top strata are particularly interesting being of glacial origin.
This indicates that an ice age once prevailed in this region. It has been estimated that the glacial condition lasted intermittently for a period of about
50,000 years-four interglacial epochs being distinctly recognizable. It is
difficult to estimate the extent of land actually covered by glacial ice, but
studies of flora and fauna indicate that the ice age affected the climate of such
distant areas as the Nilgiris and Sri Lanka lying far to the south. They
became temperate enough to account for the migration of the Himalayan
flora and fauna found there. The Rhododendron arborium and the wild goat
Capra, from the plant and animal kingdoms, provide excellent evidence for
the theory that a cold climate extended from the Himalaya right down
to the far south.
A very striking series of strata, mainly composed of blue, grey and buff
silts, sand and partly-concentrated conglomerates have been found exclusively in the Kashmir Himalaya and is known as the Karewa series.
Its aggregate thickness is more than 1400 and it covers almost half of the
Kashmir valley. Though widely separated geographically from the principal
Siwalik rocks which are located in the Jammu area, the Karewa formation
is of the same age as the top stratum of the upper Siwalik, proved by
the fact that the upper half bears four interbedded horizons of glacial
moraines. There is also fossil evidence. Petrographic studies of the Karewa
formation indicate that the lower portion is of fluviatile (fresh water) origin,
whereas the upper is lacustrine, i.e. formed in a lake. This throws much
light on the changing geomorphology of the Kashmir valley at that time.
The Siwalik rocks are known for their rich vertebrate fossil contents.
Though the fossiliferous localities are rather limited, the yield is prolific.
The fauna obtained is particularly rich in vertebrates and includes a wide
variety of groups including primates, carnivores, ungulates, elephants,
rodents, birds, reptiles and fish. A comparative study indicates that the
animals of that period were the immediate ancestors of the present-day
species. Furthermore, the variety that existed then was infinitely greater
than what exists today. To cite an example, the Siwalik fauna possess no
less than thirty different species of elephant-like creatures, of which all
but one are extinct. Also interesting is the fact that the animals represented
include many which migrated from distant regions such as south-west and
Central Asia. In many cases the state of preservation is perfect, and some
of the forms, such as the Stegodon gancsa named after the god Ganesh, are
really of gigantic dimensions. This is preserved in the Indian Museum,
Calcutta. Each of the tusks measures 2.895 m in length and is 68 cm round
at the base. The carapace of a fossil tortoise measured no less than 20 m.
The primate collection from the Siwalik formations includes a number
of genera of anthropoids but the search for fossil man in the Himalaya
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has not been rewarding. There is no doubt that man must have come into
existence before the Ice Age, since primitive stone implements have been
found in the glacial moraines both in the Upper Siwalik and the Upper
Karewa formations.
The following ages ha,ve been assigned to the various horizons in the
Siwalik Group and the Karewa:
Geological age

Formation

Upper Karewa
Lower Karewa and
Upper Siwalik
Middle Siwalik
Lower Siwalik

Approx. age in
million years

3-2

Upper to Middle Pleistocene
Lower Pleistocene to Lower
Pleiocene
Pleiocene (Pontian) to Middle
Miocene (Tortonian)
Middle Miocene (Helvetian)

1-6
7-10
15

2. Lesser Himalaya. The area lying immediately to the north of the Main
Boundary Fault, where the Siwalik Group ends, is known as the Lesser
Himalaya. The rocks in this belt, contrasted with those of the Siwalik Group,
show much greater variation in mineral composition, texture and age. A
feature to be noted here is that the characters and age of the rocks that
are found in the Lesser Himalayan Zone, immediately to the north of the
Main Boundary Fault, vary considerably as one goes from west to east.
Thus it is seen that in Kashrnir and Himachal Pradesh, the older marine
formations of Lower Tertiary age (Eocene) rest over the younger upper
Tertiary formations (the Siwalik), having been brought into that position
by a thrust movement (Figure 6.3). In most sections in Uttar Pradesh,
the rocks that lie over the Upper Tertiary formations (Siwalik) belong to (z
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much older (Mesozoic) group or occasionally even older Pre-Cambrian
Crystallines (Figure 6.4). These have also been brought into this position by
thrusts. In the Eastern Himalaya, the Siwalik formations are ovorlain by the
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Figure 6.4 Generalized cross-section of part of the U P Himalaya.

Upper Palaeozoic forma ti ons that belong to the Gondwana Period (Figure 6.5).
It is thus seen that the geological environment from west to east varies very
considerably, indicating the complicated nature of the history of movements
in the region.
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Figure 6.5 Generalized cross-section of part of the Eastern Himalaya.

The Lesser Himalaya also show the characteristic structures of the Himalaya, such as large thrust sheets (or nappes), which are caused by certain
older rock units moving over great distances and overriding the younger
ones. This is illustrated in Figures 6.3, and 6.4. Rivers have in addition cut
deep channels and have helped to expose the underlying comparatively
younger rocks resulting in structures known as windows. Characteristically,
in some areas, several thrust sheets lying one upon the other, have been
obscrved .
Tn the Kashmir Himalaya the exact demarcation of the limits of the Lesser
Himalaya are not so clear cut. The southern boundary is a broad zone
embracing several small faults. The southernmost stratigraphic unit belongs
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to the Lower Tertiary age, and has been divided into two groups, viz. the
Subathu and the Murree. Both of them are fossiliferous. While the Subath"
group consists mainly of grey shale and limestone, very rich in the fossil
Nummulites, the Murree is characterized by deep purple to chocolatecoloured shale and siltstone. The best development is in the Potwar trough
in the Pakistan area where the Subathu formation is 300 m thick and the
Murree formation is 1800 m thick. These sedimentary rocks were deposited
in a basin where marine, brackish and fresh water in turn affected rock
formation and sedimentation. Their aggregate thickness gradually lessens
in the UP Himalaya, and their non-occurrence in the eastern Himalaya
indicates that the arm of the sea in which these sediments were deposited
did not extend much further eastward than the eastern end of Uttar Pradesh.
An interesting sequence of rocks bordering the marine rocks in Kashmir
consists of several horizons of shale and limestone from the Upper Palaeozoic age which include a number of fossiliferous beds containing both marine
and fresh water fossils. Besides, a very thick sequence of basic lava flows,
known as the Panjal Traps, is also associated with these upper Palaeozoic
rocks. These lava flows form the main constituent rock of the well-known
Pir Panjal Range.
The fossiliferous Upper Palaeozoic rocks along with the Panjal Traps
or their equivalents are rather limited in their lateral extent. When traced
eastwards they pass into a series of sandy and silty rocks in which the fossil
content gets gradually reduced, finally disappearing altogether. This makes
the positive correlation of the various formations almost impossible. As a
result of this a number of stratigraphic formations named after different
localities, such as the Jaunsar Group, the Simla Group, and the Damta
Group have occurred. In the absence of fossils and the lack of distinctive
characters, their mutual stratigraphic position and structural relations are
still subjects of controversy.
A thin boulder bed, of glacial origin, called the Blaini Boulder Bed
has been studied by geologists. It is considered comparable and homotaxial
to the famous Talchir Boulder Bed (Upper Palaeozoic) of the Gondwana
formations in Peninsular India. However, in the Kashmir and Kumaun
Himalaya, the geological structure has become complicated because the
Blaini Boulder Bed occurs within thrust sheets as a result of repeated tectonic movements, and at places more than one boulder bed is present. Recent
fossil finds have added to the confusion.
The Lesser Himalaya in Kumaun presents peculiarities of its own. In
addition to the Simla and Jaunsar Groups, a thick sequence of shalelimestone-dolomite known as the Krol Group is present. Scanty fossils
present within this group and the overlying Tal formation indicate that
these rocks belong to the Mesozoic era. Towards the interior further north
in Tejam and Pithoragarh, there is yet another thick sequence of carbonate
rocks described as the calc-zones of Tejam and Pithoragarh. These rocks
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are characterized by the presence of fossils known as stromatolites. The
value of these organisms for specific dating is controversial but the general
consensus suggests that they belong to a period between the Upper Precambrian and the Lower Palaeozoic age.
In the Nepal Himalaya there are few Palaeozoic outcrops; but the Upper
Palaeozoic, particularly the Permian, is well developed in the Eastern Himalaya with distinct areas of fresh water and marine sedimentation. Another
similarity between the Kashmir and the Eastern Himalaya dating back to
this age is the presence of Abor Volcanics, the equivalent of the Panjal
Traps.
Rocks known as the crystallines appear in extensive tracts in the Lesser
Himalaya. These are highly deformed and recrystallized sedimentary and
igneous rocks. Some of the latter might be truly intrusive and of local origin,
but the vast majority of them occur as nappes, that is, layers of strata that
have shifted during extreme deformation and have come to rest far away
from their original position. The origin, or the root, as it is called, of the
Lesser Himalayan Crystallines is presumed to be in the Higher Himalaya,
in the Central Crystallines.
3. Central Crystallines. The belt of the Central Crystallines lies to the
north of the Lesser Himalaya, from which it is separated by a big thrust,
the Main Central Thrust. The whole region of the Central Crystallines is
inaccessible. The terrain is rugged and the climate daunting so that a detailed
and thorough field study of the constituent rocks, comparable to what
has been done for the Lesser Himalaya has not been possible. Pioneers
studying independenG in different and widely separated geographical
locales recognized units of crystalline rocks and named them after some
prominent locality or some conspicuous structure present. Thus rocks in
Kashrnir were named the Salkhala Series; in Himachal Pradesh, the
Vaikrit Series (presumably after the Sanskrit word Vikrit meaning deformed);
in Simla the Jutogh Series; in Kumaun, Central Crystallines; and in the
eastern Himalaya, the Darjeeling Series. It was realized later that all these
were similar rocks and accordingly the term Central Crystallines has been
adopted as a general name. Since these high-grade metamorphic rocks
form one continuous series from Kashmir to Arunachal Pradesh, and occupy
the central part of the Himalaya they are said to form the Central Axis.
The great antiquity of the Central Crystallines has recently been proved
by radioactive dating (Rb/Sr method) which has indicated an age of
1800* 100 million years in Kumaun (Munsiari). Another specimen from
the Lahul area has yielded a considerably younger figure of 581 & 9 million
years. These figures indicate that the component rocks in this belt have a
highly varied history. Some units may represent different phases of intrusive
or extrusive material which may also have undergone metamorphism under
tectonic forces.
From the scanty data available, it appears that a three-fold class~cation
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of the Central Crystallines is possible. The lowest division consists of ~ c a
felspar gneisses with high-grade minerals like sillimanite. A number of
tourmaline-bearing granites intrude into this formation and are associated
with migmatites and pegmatites. The middle formation is formed of talcsilicate and marble rocks with quartzite at places. The predominant lithologic unit of the upper formation is biotite schist which grades upwards
into unmetamorphosed sedimentary rocks of the Upper Precambrian.
These rocks are succeeded by Lower Cambrian formations of the Tethyan
succession.
The component rocks of the Central Crystallines have often been subjected
to severe compressional forces causing heavy buckling and distortion. Under
tectonic forces they have been repeatedly folded. Structural analyses carried
out in widely separated areas such as Lahul, Kumaun, Central Nepal and
Darjiling have revealed that there is a common sequence of deformation
events in all the places. A detailed study has revealed that the rocks got
folded under the influence of mountain-building forces which came in
successive impulses. Each impulse left its own imprint. Four successive
stages of folding have been recognized. Within the Central Crystallines
the metamorphism is normal. This region is considered the root zone of
the nappe of the Lesser Himalaya. It was perhaps also the base for the
deposition of the marine Tethyan succession, which forms the fourth geological belt of the Himalaya.
Some of the crystalline rocks now present within the Lesser Himalayan
belt exhibit what is known as the phenomenon of reverse metamorphism.
In this region sillirnanite-bearing gneisses, associated-with intrusive granites
at places, are underlain by less metamorphosed rocks. These grade into
unmetamorphosed sedimentary rocks. This is quite conspicuous in the
eastern Himalaya. In some localities the structure shows inversion, but in
many others a normal succession baffles the observer.
4. Tethyan Himalaya. This region, situated north of the Central Crystallines,
is most spectacular from the point of view of palaeontology, tectonics,
biostratigraphy, geomorphology and even climatology. A rain-deficient
region, it contains several glaciers. The average altitude is about 3000 m
and most of the area remains snowbound throughout the year.
There are four distinct areas, or basins as they are called, of sedimentary
rocks that preserve a fairly continuous geological record of about 600 million
years, beginning from the Upper Precambrian to early Eocene, with a short
break about the middle of the Carboniferous period. This is somewhat
in contrast with the type section where there is a prominent break between
the uppermost Palaeozoic (Permian) and lowermost Mesozoic (Triassic)
rocks. In the closeby area of the Salt Range, the break in deposition of
sediments was much greater. The Ordovician to Devonian Systems covering
a time span of about 300 million years are completely absent in the Salt
range. However, after the resumption of sedimentation in Carboniferous,
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it went on uninterrupted through the transition from top-Palaeozoic to
lower Mesozoic.
Broadly speaking, the Himalayan basins fall in the (1) Kashmir, (2) LahulSpiti, (3) Kumaun and (4) Nepal-Bhutan regions and were once probably
all connected as a single unit, which has been named the Tethys sea after
the Greek goddess Tethys, wife of the Ocean. There is a tremendous variation in rock types, from huge boulder-bearing conglomerates to very finegrained black shales, and from almost pure silliceous orthoquartzite to pure
limestone. Also, the environment of deposition varied from almost subaerial
to very deep water. The aggregate thickness of all the strata may be above
6500 m, nearly half of which probably belong to the Palaeozoic era.
The Tethyan Himalaya provides an opportunity to study the transition
from the Proterozoic to the Phaneroaoic Era. In some places it is marked
by a fault, whereas in others it is gradational. In many localities, the oldest
Cambrian rocks are practically unmetamorphosed, but in several others
all the Cambrian and even some Ordovician rocks have been metamorphosed. Similarly, a conglomerate horizon marks the junction between these
two periods, but in many localities conglomerates do not occur till the
middle of the Ordovician. It is interesting to note that stromatolites, which
are common in the Lesser Himalaya are absent in the Tethyan zone.
A detailed study of the lithologic characters of rock types in the four
basins indicates considerable lateral variation including unequal development
of rocks of the same age. For example, rocks of the Cambrian age in Kinnaur
District (Spiti Valley) are only 1200 m thick whereas the corresponding
rocks in Kumaun (Kali Valley) attain a thickness of 5000 m. Variation is
observed not only in the thickness of the formations, but also in the nature
of rocks. However, there are two units which have retained their typical
character throughout a vast stretch of the Himalayan terrain and have
thereby helped in establishing a correlatable sequence of events in the
different basins. One of these units is a quartzite bed, named after the locality
Muth belonging to the Devonian period in the Spiti Valley; and the other
consists of volcanic rocks of sub-basic character formed during the PermoCarboniferous time. These units serve as marker horizons.
The Carboniferous period is not well developed in these basins, being
usually represented only by a thin conglomerate horizon. It is inferred that
for a major part of this period this region must have been a land mass which
was raised as a result of an epeirogenic movement characterized by an
absence of any pronounced stresses. Scientists tend to correlate this event
with the Hercynian orogeny of Europe and the UK but the two types of
movements, orogenic and epeirogenic; form a considerable contrast and
must be genetically d~stinctlydifferent.
Beginning with the lower Cambrian, the basin must have been extremely
shallow and filled by tidal flats and a similar shallow depositional environment. Thereis evidence of the emergence and subsequent submergence of land
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during the Palaeozoic. The basin became deeper towards the end of the era SO
that the rocks of the subsequent Mesozoic era are of deep water depositional
character. An interesting feature in the Tethyan pile of sedimentary rocks
is the occurrence of a special type of nodule in a limestone sequence of the
Triassic age, each of which bears an ammonite (an extinct mollusc) as its
kernel. The fossil is invariably well preserved and shows the morphological
Features of the animal shell. Its presence can only be detected by breaking
the nodule. Our ancestors were amazed to find the molluscs inside the
nodule. To them it seemed a supernatural phenomenon. Hence, the stones
are treated as sacred. In shape, they resemble the Hindu idol Shaligram,
which further enhances their religious importance. They are quite hard and
often travel unbroken over long distances from the Tethyan area down
to the foot-hills.
In Nepal and Bhutan the Tethyan succession is intruded by tourmalinebearing granites. These granites bear close similarities to those intruding
the Central Crystallines. These are post-orogenic granites and were intruded
in Miocene times, i.e. about 12 to 14 million years ago.
The Tethyan Zone is marked by intense folding, recumbent overturned
folds and small-scale thrusts.
Indus Suture Zone. The northern boundary of the Tethyan belt is
marked by a conspicuous fault zone called the Indus Suture Zone. Large
sections of the Indus and Brahrnaputra valleys originating near the Mansarovar lake and following an east-west course, run more or less along this
suture line. T h s is particularly 'well marked in the western half of the
Himalaya, though it is somewhat concealed under the alluvium of Brahmaputra (Tsangpo) in the eastern part of the mountain chain. The sedimentary
rocks comprising this zone consist of what is called flysch, i.e. a series of
sandstones and shales that exhibit rapidly-changing physical characters,
indicating a disturbed environment during their deposition. Associated with
the flysch there are basic intrusive and extrusive rocks as also some ultra
basic bodies which have chrome ore in varying amounts. Jn addition, there
are some intrusive granite massifs also, making the whole assemblage a
complex which is termed ophiolite. These igneous rocks are considered to
represent parts of the earth's upper mantle. According to some scientists
they may even be part of the oceanic crust, which was thrust up along the
suture zone during the mountain-building activity. Another noteworthy
feature of this zone are some gigantic boulders and sheet-like masses of
sedimentary rocks, mostly calcareous in nature but associated with the
igneous rocks already described. These sedimentaries bear fossils which
are not of Himalayan affinity.It is conjectured that their original home was
Tibet and they have been brought here by some extraneous force; either
by a severe volcanic outburst which may have hurled these masses to their
present position, or by a thrust southward caused by organic activity.
These boulders are known in Himalayan geology as Exotic Blocks of Malls
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and Johar (Kumaun).
Syntaxial Bend. An interesting orographic feature of the Himalaya
which has not been mentioned so far is the very sharp bend in the mountain
chain at its western end in Kashmir (Figure 6.2) where the Indus has cut a
deep gorge. To the east of this gorge the general trend of the Himalaya
runs in a north-west-south-east direction but to the west of the Indus
the trend changes firstly to a north-south direction and after some distance
to a n east-west direction. This re-entrant turning was called a Syntaxial Bend
by the reputed Indian geologist, D.N. Wadia, who established that the
rock formation, ranging in age from Precambrian to youngest Tertiary
on either side of the bend, is identical in stratigraphy structure and rockcomponents. This would mean that this bend is essentially a tectonic feature
connected with Himalayan orogeny. Accordingly any theory explaining
the evolution of the Himalaya should take this feature into account.
A somewhat similar bend, though not so acute, is noticed at the eastern
end of the Himalaya in Arunachal Pradesh. For a long time this was described as another syntaxial bend. However, recent intensive study has shown
that the formations on either side of the bend in Arunachal Pradesh are not
identical in character. Not only is there no lithological similarity, but also
on palaeontological grounds the two arms belong to different groups. While
a large Tertiary succession is present on the south-eastern side, only the
Middle Siwalik is present on the north-western side. Hence geologically
speaking, the syntaxis does not exist at the eastern end of the Himalaya.
THE EVOLUTlON OF MOUNTAIN BELTS

All the mountain belts on our globe have had a complex history. The processes, called orogenesis, which shaped the size, extent and geological peculiarities of a mountain, can be described as (1) simple, and (2) cyclic processes.
Cyclic processes consist of several components of simple processes repeated
several times during the formation of the hill range.
A mountain belt like the Himalaya originates in a simple sea basin bordering a land mass. With rivers bringing in detrital matter continuously and with
the basin bottom subsidizing slowly, the stage is set for a thick accumulation
of sand of various shapes and sizes. In addition, the sea water also precipitates some of its dissolved material.
The accumulation of sediments and the subsidence of the basin-bottom,
given sufficient time, would go deep enough to penetrate into the hot interior
of the earth. The high temperature would immediately result in the compaction of loose sands (diagenesis) and would ultimately lead to recrystallization of the sediments (metamorphism) and even to melting and consequent
solidification (anataxis). All these processes create instability to which the
earth responds violently. A violent outburst (tectonism) ultimately lifts up
the land mass, now completely modified, into a mountain. More often
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than not, the uplift, though a single process, is accomplished in pulses instead
of one smooth stroke.
The uplift also involves other noteworthy events. Volcanism is common
and evidently indicates the unstable nature of the earth's crust. Of more
interest to the layman is the reconstitution of many elements during the
orogenesis, and their localization at places (ore genesis), so that the human
race can profitably exploit precious minerals.

A close study of the stratigraphic sequences and component rock units in
various parts of the Himalaya shows that although broad geological belts
sharing common features and rock units can be identified, there is much
variation both in composition and structure when the units are traced laterally from one end of the chain to the other. Certain rocks have retained
their original sedimentary character in spite of great age, while others show
effects of metamorphism in varying degrees, caused by secondary temperatures and pressures. Sometimes rock units are present in their normal
sequence, the successively younger rocks being towards the top; elsewhere
the order has been reversed and the older rocks have come to the top, apparently because of violent overthrusting. The situation is indeed very
complex. It is therefore difficult to reconstruct the cycle of changes that the
Himalayan region must have undergone in its long history covering more
than 1800 million years. There is no consensus on the evolution of the
Himalaya, but there are a wide variety of hypotheses, differing radically
from each other.
However, there is complete uilanimity amongst all geologists about the
existence of a sea in ancient times at the site of the Himalaya, for otherwise
marine rocks could not have been formed. Regarding the details of the sea,
its extent, depth and variations in these parameters during the long span of
time covered by the marine sediments etc., there is some difference of opinion.
There is a consensus favouring its extension in the west up to the Alpine
basin and in the south-east to the Andaman-Sunda basin, and that it
originated quite early in Precambrian times. It was long believed that the
structure of this sea was akin to a geosyncline-a long, narrow basin with
a steadily sinking bottom. Recent sedimentological studies have however
indicated that at least in its earlier stage it was a coinparatively shallow sea
with a platform-like bottom, and that this condition continued until the
end of the Jurassic period (about 140 n~illionyears), after which it acquired a
geosynclinal character. Earlier, around mid-Silurian, i.e. 450 million years
ago, the sea divided into two arms, each one evolving independently. This
event is indicated in the existcnce of the large massif of Central Crystalline~separating the Tethyan basin in the north from the Lesser Himalayan
belt in the south.

Geology of the Himalaya

91

Towards the close of the Mesozoic era, a series of earth movements began
which triggered off mountain-building activity culminating in the rise of
the Himalaya. Studies indicate that the whole of the northern region, i.e.
the Tethys basin, became high ground by about the beginning of the Tertiary
era, but several sectors in the southern basin continued to be centres of
sedimentation. Thus only partial land emergence took place in the beginning
whilst simultaneously new basins of deposition were developed in which
the early Tertiary (Eocene, Oligocene) marine sedimentation occurred.
These included extensive areas in Kohat, Potwar, Hazara, Ladakh, and
Simla regions in Punjab and the Hundes area of Kumaun.
The first real impulse of upheaval started towards the end of the Eocene
era and continued till about the middle of the Oligocene, resulting in the
disappearance of the sea from the region. At the same time the Central Axis,
along with the sedimentary formation of the Tethys and the rock formation
of the Lesser Himalaya, were elevated to form a prominent mountain chain.
This upheaval also caused the formation of a trough south of the rising
Himalaya into which streams originating in the region around the Central
Axis debouched their water, along with masses of sediment that ultimately
formed the Siwalik group.
The second impulse of upheaval commenced about the Middle Miocene
and continued till the Middle Pleiocene. This was possibly the most important
impulse and resulted in the further elevation of the newly formed land mass
and raised the Lower and Middle Siwalik to form the foot-hills. This upheaval must have been accompanied by tremendous compressional forces
which resulted in the formation of several thrusts that characterize the
Himalaya.
The last impulse of upheaval occurred towards the end of the Pleistocene,
which gave the mountain chain its present geomorphic form. It is likely
that each of these impulses involved a massive block uplift against steep
angle faults running more or less along the strike direction of the Himalaya
and was assisted by tremendous compressive stresses.
I t is believed by many scientists that Peninsular India, which is reckoned
to be a stable land mass, a craton, acted as a horst checking the southward
advance of the rising Himalaya. This was subsequently filled with alluvium,
forming the Indo-Ganga plain. Presumably this foredeep was somewhat
similar to the basin formed at the end of the first impulse of the Himalayan
upheaval in which sediments composing the Siwalik Group were depositedan instance of repetitive cycle. It is conjectured that at the north-west end,
where the Indus debouches into the plains, the Peninsula was pointing
north-westward. This proved a major hurdle there and caused the rising
Himalaya to change its strike, resulting in the development of the syntaxial
bend.
Another group of Himalayan geologists contend that a major part of the
rocks of the Lesser Himalaya bear a close resemblance to various formations
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of Peninsular India, and accordingly suggest that the Tethyan sea was
restricted to the north of the Main Central Thrust. In other words,
the Peninsular coast-line extended upto the Main Central Thrust. The
mountain-building movements were so powerful that the areas adjacent
to the basin were also involved, and were raised along with the basinal rocks.
This hypothesis received great support from current studies on global
tectonics. On the basis of evidence derived from the study of ocean floors
and the interior of the earth, it has been postulated that Peninsular India
was much further south of the Equator in Carboniferous times than it is
today. There is little doubt that a continental drift did occur as had been
postulated by Alfred Wegner in 1912. However, what remains under dispute
is the amount of drift, its moclus operandi and allied details. Data indicate
that in Permo-Carboniferous times Peninsular India was joined to Africa
on one side and Australia and Antarctica on the other. South America lay
adjacent to west Africa so that all the continents together formed one large
continent, named Gondwanaland. As the vast continent began to break up,
which occurred towards the end of the Mesozoic era, India drifted a distance
of about 4000 km northwards to join Asia and occupy its present position.
The basic philosophical tenet of the Plate Tectonics theory lies in the
assumption that there exists a pattern on the global scale of each happening
on the earth's crust. Thb rise of a mountain is not a localized phenomenon
but is one link in a chain of events.
Propagandists of the Plate Tectonics theory believe that the upper 100 km
or so thickness of the earth is separated from the rest of the globe by a
circumferential zone of fractures, just as occurs in any ball-bearing system.
The top layer, termed thenosphere, consists of several segments, each called
a plate, e.g. the Asian Plate, the Indian Plate, etc. The plates are rigid bodies
and can slide over the globe when sufficient energy is made available for this
purpose. Although the exact source of this energy is not known, there are
several indications of its presence. It is assumed that the plates are continuously sliding over the inner globe.
Although plates have been considered rigid, their continuous movement
has rendered their boundaries geologically very active. Most of the deepseated earthquakes, and profound volcanic activities lie along the plate
boundaries. The main deep oceanic trenches, and several oceanic ridges
are situated on plate boundaries. The boundaries are also the site of sedimentation.
As they move, the plates collide with each other. The movement, essentially
horizontal till the time of collision, then assumes a vertical nature. This
results in the overriding of one plate by another and the formation of a
mountain.
Some plate boundaries have complementary roles. For example along
the suboceanic ridges, a continuous outpouring of lava is adding new areas
to the crust. But along the deep oceanic trenches, the crust is sinking, therebq
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compensating the job done by the suboceanic ridges.
Towards the end of the Cretaceous period, the Indian Plate, moving
north-westward came close to the Asian Plate, and collided with it. This
resulted in underthrusting or subduction of the Indian Plate and its conxquent
involvement in the rise of the Himalaya. It is held by this school of thought
that the Indus Suture is the line of subduction and the ophiolites present
there represent the portion of the mantle that was carried up as the upheaval
occurred. If this is so, the Indus Suture line may be regarded as the northern
limit of the Indian Plate. Some scientists, however would like to place the
plate boundary along the Main Central Thrust, whereas some others would
extend the Indian plate much to the north in Tibet.
Wherever the plate boundary may be, this theory places greater emphasis
on initial lateral movement leading to underthrusting, which in turn induced
the vertical uplift and compression of the rocks involved. The underthrusting
concept has been supported by geophysical data pointing to the extraordinary thickness of the crust under the Pamir and Tibet, lying to the
north of the Himalaya.
Much field work needs to be done before it can be established that subduction has actually taken place. As more data accumulate, it may be possible
to compare one view with another more precisely and to endeavour to arrive
at the truth about the evolution of the Himalaya.
IS THE HIMALAYA STILL RISING?

It has been mentioned earlier that the rise of the Himalaya did not occur
as a single event but rather as a result of several impulses, three of whch
were outstanding. The total series of events was spread over a time span of
about 30 to 40 million years, from Oligocene to late Pleistocene. In all
probability there is negligible tectonic activity today. Several indications
support this conclusion. For instance, an outcrop of the Karewa formation
has been located high up in the Pir Panjal at an altitude of 3660 m. Its main
outcrop occurs at around 2000 m in the Kashmir valley, showing that the
area concerned has been raised by approximately 1500 m since Pleistocene
times.
Investigations related to the several large multipurpose river valley projects
in the Himalaya have revealed that various stratigraphic units are resting
on recent or subrecent river gravels. This clearly shows that movements
similar to those which occurred in the geologic past are still taking place.
Geomorphological features of river piracy have been located in some of
the Himalayan streams. Under this phenomenon, a transverse stream flowing
southward, i.e. down the slope of the mountain range, acquires great erosive
power as a direct result of the increase in the gradient. Consequent to acquiring greater erosive power, the stream would cut its channel headwards
and might intersect a longitudinal stream, i.e. one flowing east-west between
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two parallel ranges. The erosive power of the latter is not affected by the
vertical uplift of the mountain as its gradient remains unchanged. Consequently, at the point of intersection of the transverse and longitudinal valleys,
the steeper gradient of the former drains away all the water from the latter.
Progressive desiccation of the Tibetan lakes may also be traceable to the
reduction of the monsoon reaching Tibet, caused by the increasing altitude
of the Himalaya.
Further proof of the instability of the Himalayan region is the occurrence
of earthquakes. Severe earthquakes in recent times have affected wide areas
in the Himalaya. It is anticipated that such violent movements will continue
in future.
MlNERAL DEPOSITS

Even though a very large variety of minerals has been located at numerous
places in the Himalaya, the production of only very few of them has so far
proved to be economically viable. Extremely difficult terrain and inadequate
transport facilities have proved serious hurdles, so much so that even the
exploratory inputs in this sector have been only marginal until a few years
ago.
Limestone, magnesite, phosphorite, and talc, besides slate, are the only
minerals that are mined at present. Limestone of various grades is present
in great abundance in many sectors all over the Himalaya. Both cement
and flux grades are present. The deposits around Mussoorie are of extraordinarily pure material and have been found acceptable to the sugar industry.
Recently, the Uttar Pradesh government has decided to start a lime-based
chemical industry at a suitable centre in the hill districts. Extensive deposits
of magnesite are known to occur in the UP Himalaya. This mineral is a good
refractory and is used i.n the manufacture of fire-brick used in the steel
industry. The UP magnesite is likely to play a useful role in the growth of
industries. Phosphorite deposits have been located in UP and Himachal
Pradesh. The mineral extracted so far from these places is of rather low
grade with a P 2 0 5content rarely above 18 per cent (high content would be
above 26 per cent). but production has commenced in the Dehra DunMussoorie sector. Since the phosphorite indigenously available is inadequate
for the needs of the country. its production is most welcome, whatever the
quality. Talc, also called steatite or soapstone, is found in small pockets
in many parts of the Himalaya, particularly Kumaun and Garhwal. This
will support only a small-scale industry. However some of the material is
superior in quality and is of what is known as the 'electronic grade',
which has an export market. The total amount of annual export of this
mineral at present (1977) is roughly Rs 60 lakhs. Rajasthan also contributes
part of this.
Fairly large supplies of gypsum and diaspore are known to occur in

Geology of the Himalaya

95

Jammu and Kashmir, but being located very far from industrial centres
they have not been exploited so far. Some i nferior-grade coal and peat is
also known to occur in Jammu and Kashmir, which is being produced on
a small scale for local needs. Deposits of low-grade graphites are found in
several parts of the Himalaya, particularly Bhutan, but no effort has yet
been made to mine it, as access is difficult, and has been a great hurdle. A
deposit of high-grade barite has been located in the remote interior of the
Central Himalaya in Uttar Pradesh. Detailed investigation of its quantity
and other parameters has still to be undertaken.
Amongst the metalliferous minerals, the best-known occurrence is that of
multi-metallic deposits bearing copper, lead and zinc at Dikchu and Rangpo
in Sikkim It appears to be a small deposit and may yield only a few thousand
tonnes per year of metallic copper along with some lead and zinc.
There are of course dozens of known occurrences of copper all over the
Himalaya, which were active centres of mining as well as smelting by indigenous methods in the past, almost up to the commencement of the British
period. Subsequent exploration has indicated that none of these deposits
is large enough to sustain modern industry; yet there is always scope for
further exploration by using remote-sensing techniques.
A small deposit of antimony ore is known to occur near the Bara Shigri
glacier. The region offers obvious difficulties in mining as well as transport
problems. However, since this is the only known occurrence of this strategic
mineral in the country, it needs careful attention. Valuable chrome ore is
known to exist in Ladakh and the Central Himalaya which with improved
transport systems may prove a useful asset in time.
CONCLUSION

Finally, it may be worthwhile to stress that the Himalayan region today
continues to be a scene of geological activity. As already stated there is
enough evidence to indicate that upheavals have not completely ceased and
that a small, and perhaps spasmodic, rise continues. However, there is
another side to the picture. Enormous amounts of fine to coarse-grained
debris, formed by erosion and the weathering of rocks in the Himalaya, are
being constantly carried downhill by the great rivers and deposited in large
amounts in the Arabian Sea and the Bay of Bengal, in much the same way
as sediments found their way into the former Tethyan Sea. Thus the Himalaya is contributing material for new mountains that may come up in the
course of time. It is said of human history that empires rise and fall. Likewise
in geological history mountains rise and decay. To quote James Hutton, the
great philosopher scientist of the eighteenth century, 'How often these vicissitudes of decay and renovation have been repeated is not for us to determine,
they constitute a series, of which, . . . we neither see the beginning, nor the end.'
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APPENDIX
GEOLOGICAL TIME SCALE
Figures without brackets show the total duration of the Group in millions of years, while
those within brackets show the lapse of time in million years from the beginning of the
particular era o r period to the present.
-~--

Era

Age group

Quaternary
1

Tertiary o r
Kainozoic
65

Characteristic life

Recent
Pleistocene

(.01)
10)

Living animals.
Man appears, many mammals
die off during glacial periods.

Pliocene
Miocene
Oligocene
Eocene

7(8)
17(25)
13(38)
27(65)

Mammals, molluscs and flowering plants dominant.
Ancestral forms of present
fauna and flora.

Cretaceous

75(140)

Jurassic

60(200)

Triassic

40(240)

Permian
Carboniferous

SO(290)
60(350)

Devonian

60(4 10)

Silurian

33544)

Ordovician

60(505)

Cambrian

1OO(605)

Pre-Cambrian
Archaean

(2500)
(3600)

- - -

Mesozoic
180

Primary
Palaeozoic
370

Pre-Cambrian o r
Proterozoic
Archaean or Azoic
Note:

~

-

- -

Giant reptiles and ammonites
disappear a t the end. Flowering plants become numerous.
Ammonites abundant.
First
birds and flowering plants.
Ammonites, reptiles and amphibia abundant. Mainly arid
climate.
Trilobites disappear a t the end.
Many non-flowering plants;
first reptiles appear.
Abundance of corals, Brachiopoda; first amphibians and
lung fish.
First fish; probably first land
plants.
Abundance of Trilobites, and
Graptolites.
Abundance of Trilbolites,
(and extant insect sub-class)
Soft-bodied animals and plants.
N o life.

The latest results from lead ratios in meteorites are said to indicate an age of about
4600 million years for the planets in the solar system. The earliest radiometrically
dated rocks are 3600 million years old.

GLOSSARY
Acid Rock An igneous rock which bears free quartz, is rich in alkali felspars and bears
a subordinate amount of ferromagnesian minerals such as micas and amphiboles.
Usually it contains more than 66 per cent of silica. Examples: Granite, Rhyolite.
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Basic Rock An igneous rock bearing abundant calcic felspars and minerals rich in iron
and magnesium such as micas and pyroxenes. It has no free quartz and its silica content
may vary from 45 to 55 per cent. Examples: Basalt, Gabbro.
Beneficiate Improvement of grade of any economic minerallore by such operations as
washing, screening, magnetic separation, chemical treatment etc.
Breccia A sedimentary rock in which the constituent particles are angular fragments and
are not well sorted. They may or may not be cemented.
Conglomerate A rock consisting of rounded to subrounded fragments, which may be of
more or less uniform or assorted size. It may or may not be well cemented.
Extrusion A body of an igneous rock that is formed by the upwelling of molten material
from underneath the crust through a volcanic crater. The term is synonymous with
Volcarrisrrl or Eff'usion.
Fault A dislocation of strata (beds of rocks) caused by mountain-building forces. The
relative movement of strata on either side of the fault plane, i.e. the plane along
which dislocation occurs, may be recognized as upthrow or downthrow depending
on the direction of movement. In a normal fault the displacement is such that it looks
as if one side has moved downward by gravity. In a reverse fault the movement is
in the opposite direction. There are many other types of faults with varying complications (see Thrust in this list).
Flysch An assemblage of sedimentary rocks developed by the erosion of an uprising fold
structure usually consisting of argillaceous (clayey) rocks, impure sandstones, conglomerates and breccias, and formed in marine basins. The term was originally applied
only to Alpine geology, but is now used extensively elsewhere also.
Fold Under the influence of forces of compression that were generated during the building of mountains, rocks got folded. Folds are said to be open when there is a broad angle
between the arms, say more than 150". When the angle is sharp. between 30" and 70°,
the fold is described as closed. There are many more types of folds with gradually
increasing variation and complication.
Intrusion A body of igneous rock which, rising from the hot, molten interior of the earth,
is able to force its way up through rocks in the crust along favourable structural
features such as joints, cleavages. bedding planes, etc. Occasionally they may also
crosscut the invaded rock, depending upon its cohesive strength in relation to the
intensity of the forces that push up the igneous rock.
Marker horizon A layer of rock bearing some typical lithological characters such as colour,
structure or faunal assemblage which can be easily recognized over long distances and
thereby assist in identifying and fixing stratigraphic sequences of various strata.
Molasse Sedimentary rocks produced by the erosion of mountain ranges after the final
phase of orogeny, consisting of arenaceous (sandy) rocks, conglomerates and breccias
and reddish brown shales. They are usually formed in non-marine basins.
Naype A large thrust sheet or a recumbent fold.
Paleobiology Study of animal and plant life of the past, based on fossil remains.
Recumbent fold A fold in which the axial plane is horizontal or sub-horizontal.
Sub-basic rock An igneous rock occupying an intermediate position between 'acid' and
'basic rocks'. Alkali and lime felspars may be present in about equal quantities. Minerals bearing ferromagnesian constituents such as micas, pyroxenes and amphiboles
are present in moderate quantities. Silica content may range between 55 and 60 per
cent. Examples: Diorite, Trachyte.
Thrust fault (Also called thrust). A reverse fault in which the angle between the plane of
displacement and the horizontal plane is very low.
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CHAPTER 7

EARTHQUAKES IN THE HIMALAYA
H. M. CHAUDHURY

The Himalaya extend from Nanga Parbat in the west to Namcha Barwa
in the east in the form of a great arc whose western end bends towards the
south-west (Wadia's syntaxis) and joins the Sulaiman Kirthar ranges, whereas the eastern ranges form a spectacular hair-pin bend in Arunachal in
Assam, and continue southwards across the border states of India and then
through Burma. The whole sequence of bends gives the Himalaya a striking
arcuate disposition. All these arcs are turned towards the Peninsula, as if
they have been thrust against it.
The longitudinal section of the Himalayan range may be classified into
four broad zones running parallel to each other: the Outer Himalaya, the
Lesser Himalaya, the Great Himalaya, and the Trans-Himalaya. The Outer
Himalayan zone or the Siwalik zone of foot-hills is 10 to 60 km wide with
altitudes rarely exceeding 1 km. The Lesser Himalaya comprise a zone 60
to 80 km wide, and have an average altitude of 3 km. They consist of parallel
ranges in the Nepal and Punjab regions, but of scattered mountains in
Kumaun. The Great Himalaya or Central Himalaya comprise the zone of
high snow-capped peaks which are about 120 or 140 km from the edge of the
plains. This zone shows both sedimentary and metamorphosed rocks. The
Trans-Himalayan zone, about 40 km in width, contains the valleys of rivers
rising behind the Great Himalaya. These river basins are about 4 km above
sea level and consist of rocks of Tibetan facies.
Between these niountain ranges and the stable peninsular mass towards
which they appear to be pushed, lies the Indo-Gangetic valley, a broad,
monotonous level plain built up by recent alluvium through which many
rivers flow sluggishly towards the seas.
Structurally, the Peninsula represents a stable mass which has remained
quiescent, except at its coasts where there have been marine transgressions.
In contrast, the Himalayan mountainous zone has recently undergone earth
lnovements of stupendous proportions. The strata of the crust in this region
are marked by complex folds, reverse faults, overthrusts and nappes of
great dimension. There is evidence that these movements still continue,
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for the region is unstable and is frequently visited by earthquakes. The
earlier movements, geologists infer, consisted of a series of great impulses
each of which lasted several thousand years. This explains the alternation
of high mountains and deep valleys across the ranges. Looked at in this
context, the Gangetic valley is a sag in the crust, probably formed contemporaneously with the uplift of the Himalaya. It is thus in the nature of a
foredeep. Due to this feature and its arcuate disposition, the Himalaya
have often been compared with the island arcs of the Pacific, many of which
are convex and front upon oceanic troughs or foredeeps. Many other geophysical features, such as a belt of strong gravity anomalies indicating
lack of equilibrium along the front of the hills, give further evidence as to
the active movements in the region. As mentioned earlier, many violent
earthquakes have been located in and around this belt and confirm these
geological inferences.
Earthquake Occurrence
Earthquakes in the Himalayan region, which are only manifestations of
the distress of the earth's crust under tremendous geological forces, are
therefore connected mostly with the birth and the subsequent growth of the
Himalaya, and their occurrence must date back very far. Records of earthquake occurrence are however very limited. From all the available historical
records, T. Oldham of the Geological Survey of India has compiled a catalogue of earthquakes up to 1869. Although the first earthquake listed occurred in AD 893, there are very large gaps in time and many lacunae. The catalogue did however, for the first time, help to identify earthquake-prone areas
in and around India. With the development of instrumental methods of observing and recording earthquakes, more homogeneous catalogues have
been available froin 1916. The literature thus consists of two broad categories-that of the pre-instrumental and the post-instrumental periods.
Although no accurate instrumental location of earthquakes was possible,
the Geological Survey has contributed a number of field studies of strong
earthquakes during the pre-instrumental period. From observations on the
site of the effects of earthquakes, a number of very illuminating reports
have been published. Through such studies, the location of the earthquake
source region, the nature of forces responsible for the quake, the nature of
ground movements that caused the observed damage, and the nature of the
wave propagation were inferred. Much of this information is now obtained
by analysis of seismic recordings at a number of observatories. Nevertheless field studies of actual damage continue to be a vital part of investigations.
The report on the great Assarn earthquakc of 1897 by R.D. Oldham is a
classic in seismological literature. In this volume Oldham has shown how,
by the application of simple principles and physical reasoning, important
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inferences could be obtained from observations on the direction of the throw
of loose objects, rotation of tombs and pillars, oscillation of hanging objects,
disposition of ground fissures, etc. In this volume, Oldham also gave evidence for the first time of different types of earthquake waves.
The detection of earthquakes and location of their sources through instrumental recording began in India in 1898 when instruments were installed
at the Calcutta, Bombay and Madras observatories of the Meteorological
Department. Since then the IMD has been the official agency for earthquake
studies and has been developing techniques in this direction. At present the
department runs a total of thirty-eight seismological observatories
(Figure 7.1) and locates even small earthquakes.
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1;iaure 7.2 shows all the earthquakes in Oldham's catalogue up to 1869 and
later occurrences up to 1975. Each earthquake is denoted by a circle, whose
size indicates the size of the earthquake, which is a measure of the energy
released and hence of the damage potential. It is clcar from this map that
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earthquakes have occurred all along the Himalayan region and the Rann
of Kachchh. The Andaman-Nicobar Islnnds area is oidy a continuation
of the Manipur-Burma earthquake belt. On the whole. no lurgc earthquake
llns occiirrcd in the Peninsula. Earthquakc occurrence in particular areas is
not exclusive to the ltldian region, but throughout thc world, it is mostly
rcstrictcd to narrow 'seismic' belts. Thc earthquakes arc nlostly confined to
( I ) the circum-Pncilic belt which passes through the west coasts of South and
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North America, Alaska, Kamchatka, Japan, the Philippines and the Solomon Islands region, and (2) the Alpide belt through Java, Sumatra, the
Andaman-Nicobar Islands, Burma, the Himalayan region from Assam to
Kashmir, Afghanistan, Pakistan, Iran, Turkey, the Mediterranean and a few
oceanic ridges. Thus the earthquakes affecting the Himalayan region are a
part of the global Alpide belt.

An earthquake occurs whenever the earth shakes, irrespective of the cause.
The effects produced are therefore a direct consequence of the motion of the
ground. The effects are manifold and embrace man-made structures as well
as the earth's surface. Within the epicentral tract, earthquakes of great intensity are known to cause considerable damage to buildings, railway lines,
roads, bridges, canals, pipelines, rivers, fields and hillsides. Of particular
significance are the effects in hilly regions. For instance, in the rainy season
the mantle of soil and loose rock on hillsides is often sufficiently wet to be unstable. A slump occurs when a portion of the wet regolith on the hillside slips
down a little, rotating somewhat on a horizontal axis parallel to the hillside.
Slumps freque~ltlyoccur without earthquakes, but a large earthquake
accelerates their formation and in a wet season their formation is a typical
phenomenon. Huge masses of rock and debris thus thrust into river valleys
form artificial barriers to river courses. This creates temporary lakes which
eventunlly overflow and flood the countryside. A similar effect is also produced in rivers by earth or mud flows caused by earthquakes. The severe
shaking that underground water-bearing strata are subjected to and
coilsequent displacenlents within them often cause water to be forced up
through open fissures. Water so expelled nlay render the soil fluid, so that it
flows a s a liquid. Such flows occur at times of shock and do not recur.
Large earthquakes also bring about changcs in thc general topography of
the epicentrul region, including thc levels of river bcds. These could result
in changes in the course of rivers.
Severe earthquake shaking of alluvial bottom lands frequently causes a
lurching of the earth, acconlpanied by the formation of cracks, usually parallel to the stream. The Hinlalayan region comprising hills, valleys, and earthquake sources, is thus open to a variety of earthquake effects. Many of these
effects have in fact been observed as may be seen from the following short
notes on a few important events.

Kaslimir Earthquake, 30 May 1885
(Epicentre: a few kilometres west of Srinagar)
This earthquake struck Srinagar within a few minutes of 2.45 a.m. at which
time a pendulunl clock, set to local time, stopped. The shock was severe and
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was felt in the Kashmir valley where much loss of life and damage to property
occurred. The shock was also felt to a lesser extent in all the surrounding
country and at Simla, Lahore, Peshawar, etc. Many aftershocks of less intensity followed the main shock, and were reported as late as in the latter half
of July 1885.
According to a report by E.J. Jones, A.R.S.M., G.S.T., 'the number of
persons killed by falling buildings according to official reports was something over 3000, while the number of cattle, horses, etc. killed was very great.'
The shock was severe enough to do serious damage to buildings extending
from the neighbourhood of Srinagar in the south-east, to a little north of
Sopur and from near Baramulla down the Jhelum valley as far as the fort
of Chikar near Garhi. The area over which extensive damage occurred was
estimated to be about 750-1000 sq. km.
At Baramulla and higher up the river, a number of earth fissures were
formed along the river banks and occasionally at some distance from the
river. At Patan, the fissures varied from 2.5 cm to 90 cm in width. Jones
reports he was informed that there were some much larger fissures a short
distance from Baramulla, some of them being '20 yards in width and a quarter of a mile in length'.
A large landslip occurred at Larridar, about 11 k m south of Baramulla.
In the neighbourhood of the fissures there were numerous patches of fine
sand which were forced up from some distance below the surface. They
varied from 60 cm to 150 cm in diameter. According to the villagers, the sand
gave off a sulphurous smell.
From various observations on the field, the position of the seismic focus
was determined by Jones to be about 19.50 km west of Srinagar.
Assarn Earthquake, 12 June 1897
(Epicentre : 26ON, 9 1OE)

This is one of the greatest earthquakes on record to date, and occupies a
unique place in the development of seismology, not merely because of its
force and the destruction it caused, but also because of the thorough and
masterly use made of every bit of available field evidence in the investigation
of this shock by R. D. Oldham of the Geological Survey of India. In
Oldham's words:
At about quarter past five in the afternoon of the 12 June 1897, there burst on the
western portion of Assam an earthquake which in violence and extent, has not been surpassed by any of which we have historic record. Lasting about two and a half minutes, it
had not ceased at Shillong before an area of 150,000 square miles had been laid in ruins,
all means of communication interrupted, the hills rent and cast down in landslips, and
the plains fissured and riddled with vents, from which sand and water poured out in most
astounding quantities; and ten minutes had not elapsed from the time Shillong was laid
in ruins before about one and three-quarter millions of square miles had felt a shock
which was everywhere recognized as one quite out of the common.
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For an earthquake of its magnitude, however, the loss of human life was
comparatively small, about 1500, because most of the inhabitants of the
epicentral region were out of doors at the time.
The most violent part of the shock lasted probably a little Less than one
minute, with a total duration of perhaps three minutes. People were thrown
to the ground by the shock; some were injured. The intensity of the shock
was so great that waves were visible at a number of places, viz. Shillong,
Nalbari and Mangaldai. Estimates of the horizontal ground acceleration at
various places made from observations on pillars and monuments showed
very large values, such as at
Silchar
Dhubri
Cherrapunji :
Shillong
Sylhet
Goalpara

1200 cm/sec2
2700
,,
3000
,,
4200

,,

(118 gravity)

(217

,,

)

(3!10 ,,
(215

,,

The vertical acceleration was so great that boulders were thrown upward,
leaving cavities in the earth in which they had lain with sides almost unbroken. Such movement was observed at points 160 km apart. Many houses
sank into the soft soil till only their roofs were visible.
The earthquake caused visible movements along faults, besides fracturing
long stretches of rock. The Chedrang fault, located about 160 km westnorth-west of Shillong, and running nearly north-south broke for about
19.30 km. The maximum displacement was 11 m vertical, the east side being
elevated in relation to the west.
Landslides were very common and disastrous in the epicentral region;
on the southern slopes of the Garo and Khasi Hills they were especially prevalent. Hills were stripped bare of their forest cover by slides for some thirty
kilometres. Fissures in the alluvium were common over an area of about 650
km by 550 km. Earthquake fountains ejected sand to such as extent as to
subsequently hinder farmers in cultivation.
The earthquake was followed by a very large number of aftershocks which
were scatte.red over a large area. Up to the end of 1898, more than 5000
aftershocks occurred. Aftershock activity continued for about ten years
after the main shock.

Kangra Ear.thquake, 4 April 1905
(Epicentre: 32.25ON, 76.25OE)
Closely following the Assam earthquake of 1897, the Kangra earthquake
ranks as one of the most devastating to affect India. It had its origin in the
Kangra district of the north-west Himalaya. According to Middlemiss,
Beginning at an early hour of the morning, when many people were still asleep, the more
violent phases of the shock dealt summary destruction to life and property in the neigh-
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bourhood of the Kangra valley and Dharamsala; accomplished very great damage and
caused considerable loss of life in the hilly tracts of Mandi state and Kulu; did serious
damage to Dehra Dun, Mussoorie, Chakrata and other towns in the vicinity and slight
damage to the large towns of Lahore, Amritsar, Jullunder, Saharanpur, and others similarly placed with reference to the centre.

The loss of life was 20,000 and the shock was felt over an area of 4,210,000
sq. km. Not oilly seismic instruments at Calcutta, Bombay and Kodaikanal
in India but those in the Far East, Europe and America recorded the event,
an indication of how powerful a shock it was. The meizoseismal area including Kangra, was on the tertiary rocks of the foot-hills of the Himalaya.
The shock was so severe in Ihe Kangra valley and the Dharamshala neighbourhood that people were thrown to the ground, buildings collapsed almost
instantaneously and mortality was very high. At Kulu, people had to cling to
trees for support, or were sent sprawling.
Although the cause of the earthquake was ascribed to movement of
rocks below the surface of the ground, such movement nowhere occurred
on the actual surface. There were however considerable secondary effects
of the shock in the shape of fissures and landslides. In the immediate vicinity
of Kangra and Dharamshala, fissures were caused along many of the slopes.
In special cases such as at McLeodganj bazaar and at 'Byrn', marked destruction, numberless fissures, and actual subsidence of the land occurred. At
Palampur one very noticeable rock-slide in the bare steep crystalline axis of
the Dhauladhar range continued active for months after the quake. At
stream-outlets along the Dhauladhar, the shedding of scraps of gravel terraces, and the skinning of steep slopes, carried away with them many miles of
water-channels used for irrigating the lower parts of the Kangra valley.
At Larji, near which the confluence of the Beas with the Tirthan and Sainj
streams takes place in deep gorges, the havoc wrought along the steeplyconvex spurs was appalling. Both the Tirthan and the Sainj streams were
temporarily dammed by debris cones, forming lakes. The water supply
of Jawala Mukhi which has its source in springs was almost doubled. The
boiling springs at Manikaran were affected slightly. One was blocked up
altogether and left a public bathing place dry, whilst others within a short
range shifted their channels. Thesprings at Mackinnons' Brewery at Mussoorie
increased their discharge by 20 to 30 per cent and showed a gradual falling
off only after 20 May.

The Dhubri Earthquake, 3 July 1930
(Epicentre 25J0N, 90.2OE)
This is one of the earthquakes which seriously affected the northern districts of Bengal and adjoining areas in Assam. It struck during the early
hours of the morning of 3 July 1930. Centering near the north-western end
of the Garo Hills and the adjoining valley of theBrahmaputra river, the earthquake had disastrous effects in northern Bengal and western Assam, and was
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felt very distinctly over a wide area, extending from Dibrugarh and Manipur
in the east, to Chittagong and Calcutta in the south, Patna in the west, and
beyond the frontiers of Nepal, Sikkim and Bhutan in the north. In the
epicentral tract which included the town of Dhubri, the shock attained an
intensity severe enough to damage or destroy almost all the masonry and
brick buildings. An interesting aspect of the damage to taller houses was
that wherever the supporting posts were carried down into the plinth or into
the ground, the structures were badly damaged-large cracks occurred in the
plinths and the general vibration of the walls was sufficiently intense to
cause heavy almirahs standing nearby to fall over. On the other hand, the
few buildings in which the wooden framework merely rested on the plinth
were undamaged, apart from slight cracks in the plaster. All buildings located
on made-up ground, in filled tanks and ditches, etc. were severely affected.
In several instances, where the structure had its foundations partly on tht.
natural alluvium and partly on old excavations that had been refilled with
earth, a large crack occurred along the junction of the in-filling and the
alluvium, and the portion of the building located on the filling subsided over
a metre.
At the time of the main shock, numerous fissures were formed in the alluvium ground, and sand and water spouted up from them to a height of several
metres. Wells in the locality overflowed and were silted up by sandy alluvium brought up from below.
No loss of life was, however, reported.
Tlze Bihar-Nepal Earthquake: I5 January 1934
(Epicentre : 26.50°N, 86.50 E)

Next to the earthquake in 1897 in Assam and the Dhubri earthquake in
1930, this is the earthquake of greatest intensity to have been experienced
in Bihar and Nepal. The area of greatest devastation was in north Bihar and
Nepal, but damage of gradually-diminishing intensity extended into the adjacent states. The epicentre of the shock lay below the alluvium slightly to
the north of the towns of Darbhanga and Muzaffarpur. There were three
zones up to 60 km in length which experienced the earthquake, the first
west-south-west east-south-east from Motihari to Sitamarhi; the second at
Monghyr south of the Ganga and the third around Kathmandu in Nepal.
Within three minutes Monghyr and Bhatgaon were in ruins as also were
large parts of Motihari, Muzaffarpur, Darbhanga and Kathmandu. In
Sitamarhi, Madhubani, and Purnea, houses tilted and sank into the ground.
One belt of ground which subsided extended from Bettiah in the north-west
to Purnea in the south-east, a distance of nearly 320 km surrounding the
epicentral tract. Subsidence of land was very widespread and throughout
the slump belt there were innumerable fissures through which large quantities
of sand and water were thrown to the surface, thus ruining the standing
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crop and making the soil unfit for cultivation. There were extensive landslides
in the Himalaya towards the north.
The earthquake took a toll of more than 10,000 lives of which more than
3000 were in Nepal. It was felt up to a distance of 1600 km.

The Assar~lEarthqlrakc, 15 Ai~gzistI950
(Epicentre : 28.5"N, 97.0°E)
Second only to the Assanl earthquake of 1897, this is the most intense
earthquake to have occurred in recent times in India. Although the epicentre
of the shock was near Rima, in a region close to the borders of India, China
and Burma, this shock caused more damage in Assam, in terms of property,
than the earthquake of 1897. There were severe floods, the rivers bringing
down sand, mud, trees and all kinds of debris. Pilots flying over the meizoseismal area reported great changes in topography, largely due to the enormous slides. Immediately after the primary shock several tributaries of the
Brahmaputra river, particularly the Subansiri, Dihang and Tiding were
blocked by landslips caused by the violence of the earthquake. The slip-dam
of the Subansiri resisted for four days and ultimately burst, causing widespread havoc to the east of the Subansiri, inundating about 800 sq. km and
thus causing great destructioil of villages. This sudden flood took a toll of
about five hundred lives. Considerable changes in the navigable channels of
the Brahmaputra took place, particularly near the hill ranges. Fissures and
sand vents were extensive due to the alluvial nature of the country.
An area of nearly 46,000 sq. km in Assam suffered from extensive and
heavy damage. The shock was felt up to Lucknow, Allahabad and Rangoon.
The total area affected must have exceeded 2,927,000 sq. km.

The Kinnazrt- Earthquake, 19 January 1975
(Epicentre : 32.50N, 78.40E)
The earthquake struck parts of the Kinnaur and Lahul-Spiti districts in
Himachal Pradesh a t about 1.32 p.m. on 19 January 1975. The shock caused
severe damage near its source which was close to the Tibet border. In Kaurik,
one of the worst-affected places, forty-two persons were reported killed and
another forty injured. It destroyed 278 houses and damaged another 2000.
The quake triggered off heavy landslides upstream of Maling in the Spiti
Valley. A landslide with a volume of 3.6 million cubic metres formed a dam
across the Para Chu river about one kilometre upstream of Sumdo. Ground
fissures appeared in the area closest to the epicentre, were 45 to 60 cm wide,
and showed differential movement. Examination of the damage done to
houses showed that those built of stone with wooden-frame structures, singlestorey houses, and those constructed on rocky foundations suffered little
damage.
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This earthquake is second in severity only to the Kangra earthquake of
1905 in Himachal Pradesh, and is associated with movements along the
Kaurik fault.
MECHANISM AND CAUSES OF EARTHQUAKES

We have seen how large a variety of effects are produced by earthquake
motions. They underline the necessity for measures to safeguard life and property from such hazards. While this could be attempted in reconstruction
work at those places which have been affected, there is also necd to anticipate
them, at least in certain regions. This requires a better understanding of the
causes of earthquakes, and earth-scientists, and seismologists in particular,
have been studying this problem for some time. Oddly enough, the first
break-through was caused by the effects of an earthquake itself.
Reference has been made earlier to faulting on the ground with relative
displacements on either side of the break. In the 1906 California earthquake,
such a movement was clearly observed in the region of the San Andreas
fault. Over a period of years before the 1906 earthquake, the US Coast and
Geodetic Survey had made triangulation surveys of thc area and they were
repeated after the earthquake. The comparison of the pre-earthquake results with post-earthquake results showed that monuments over 48.3 kni
from the San Andreas fault had not moved during the earthquake. It Mias
found that displacements were maximal at the fault and decreased with distance, so that a previously straight line became curved. With the help of these
observations, Reid explained the immediate cause of the earthquake as an
elastic rebound. His elastic rebound theory is simply illustrated in Figure 7.3.

Figure 7.3 Reid's elastic rebound theory

In Figure 7.3 (i)aa' is a line crossing the surface trace of the fault A A lot~g
before an earthquake. As inferred from the actual movements in earthquakes
the differential forces acting on the two sides of the fault AA are shown by
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arrows. Figure 7.3 (ii) shows the state after a lapse of time, when under the
stress of forces exerted on them blocks have been displaced, but at the fault
are locked to each other by forces of friction. The origi.na1line aa' has been
deformed. The other line bb' shows a fresh line introduced at this stage. The
third stage (iii) shows the picture that emerges after the displacements have
increased and the frictional or other forces holding the two sides locked across
AA have failed. The line of markers bb' introduced in the intermediate stage
has also broken into two parts with an offset at the fault, but also shows curvature. This last curvature fits the results of the re-survey after the 1906
earthquake (Figure 7.4). Thus it is generally accepted that the release of elastic strain is the ultimate cause of most earthquakes. Whenever such a state

Figure 7.4

comes into being, the release will naturally take place at the weakest point.
These are the faults which already exist and are mapped by geological and
geophysical methods. The occurrence of earthquakes can therefore be related
to faults and the forces which accuinulate strains, to be released ultimately
through earthquakes.
We shall consider the source of the forces later but the past earthquake
history of the Himalaya does not leave any room for doubt that such forces
do operate there. The results of surveys by the Geological Survey of India
and others also reveal numerous fractures and faults across which the crust
in the region has undergone movements. There is therefore enough basis
to foresee the occurrence of earthquakes in these areas in the near future.
EARTHQUAKE ZONES

The epicentre map in Figure 7.2, although conveying a detailed picture of the
Himalayan region, is not uniformly detailed for the entire area stretching from
Kashmir to Assam. A close examination reveals that in the past two hundred
years, eartbquake activity has been more severe in the Hindu Kush and its
vicinity, affecting Kashmir, the area around the Kangra valley, the trijunction of India, Nepal and Tibet, the east Nepal-Bihar border and the whole of
Assam including the Shillong plateau. Although faults exist all along the
Himalaya, they are not equally active. Taking into account earlier seismic
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activity and giving due consideration to known faults and their movements,
it has been possible to prepare a seismic zoning map of the region. Such a
map, prepared under the auspices of the Indian Standards Institution, is
shown in Figure 7.5. Tbe map is self explanatory; the areas where the seismic
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The specifications of the Intensity Scale are given in the Appendix. Suggestions regarding methods to be adopted in reducing loss to structures in future
earthquakes, according to the zoning map, are given in the IS1 publication
No. 1893 (1975) entitled Criteria for Earthquake-Resistant Design of Struct tires.
A quantitative assessment of the seismic risk, in terms of the frequency
of occurrence of earthquakes of different magnitudes has also been attempted. Such assessments depend on statistical analysis of past earthquake data.
Analysis of the instrumental data available since 1916 in the Meteorological
Department shows that an earthquake of magnitude eight (or over)-which
is equal in severity to either the Kangra, the Bihar-Nepal or the Assam
earthquakes-on the average is expected to occur once in 38 years. The recurrence intervals of earthquakes of lesser magnitudes are correspondingly
smaller, as shown in the table below.
Area

Expected time (years) for recurrence of enrfhquakes of

magnitude

4

Himalaya
250 km around Dehra D u n
250 km around Chatra

5

-

-.

0.07
0.11

0.46
0.71

6

7

8

0.44
4
4.3

3.6

38

-

-

-

-

The table also gives the results for a 250 km-radius circular area around
Dehra Dun and Chatra (in Nepal) for which seismological data is available.
The information given by these analyses, has, however, to be taken only as
long-period average expectancies. In any specific period the events may succeed one another either more or less frequently.
It may be noticed that the table does not include the expectancies for larger
magnitude events for the whole of the Himalaya. This does not imply that
such events are not expected. In fact, according to the law of earthquake
occurrence used in these analyses, smaller earthquakes are inore frequent
than larger ones. Therefore wherever a magnitude 6 earthquake takes place,
those of magnitude less than 6 also occur. But a complete monitoring of the
minor events is not possible without a dense network of seismic detection
stations, and without uniform data, extrapolation of such regimes is not
justified. Similarly in any region where a magnitude 6 earthquake is expected,
a larger earthquake will have a lower expectancy. But such extrapolation to
larger earthquakes without actual data from the region is also not possible,
for the strongest earthquake which can occur on any fault system depends on
many factors. This is a problem which has not yet been fully solved.
RECEN'I' DEVELOPMENTS

We have seen earlier that earthquakes are associated with the breaking
of rock masses across faults when the forces exceed the limits which the fault

Earthquakes in the Himalaya

113

can withstand. Where do these forces come from? An understanding of their
source, being basic to the understanding of earthquake occurrence, has
been attempted from very early times. Of the various theories in this connection the following may be mentioned:
Contraction of the Earth. Most theories of the origin of the earth assume that
it bas cooled from a molten mass. Now it is known from the study of earthquake waves penetrating the earth's body that it is solid at least up to a
depth of 2900 km. Cooling, though a slow process, must have been greater
at the outer surface than in the deeper layers which are warmer. The upper
crystal layers therefore receive some heat from the deeper layers as well as
from the sun. Since the surface layer is in equilibrium and does not show any
change in temperature, it does not change in size, and tends to become too
large to fit the cooling and shrinking layers below. It must collapse to
shorten.
Isostasy. About 200 years ago it was observed that the mountain mass of
Chimborazo in Peru did not attract a suspended pendulum by as great a
force as it should have if the mountain were an added mass on the earth's
surface. Similar results have also been observed in various parts of the world
and they show that most mountains have an excess of lighter material below
them than the adjoining regions. In other words, like an iceberg floating on
water, with a part of its lighter mass below the water-line, mountains also
have roots. The theory of isostasy which evolved from these observations
states that any excess of matter on the earth's surface above a standard level
is balanced by a defect below it and vice versa. This defect can be brought
about by a flow of material away from below the mountains. This tendency
for the maintenance of gravitational balance in the earth's crust would offer
an origin for that slow accumulation of strains required by the elastic rebound
theory.
Continental Drift. The principal exponent of shifting continents was Alfred
Wegener. Proceeding from the observation that if South America were
moved eastward to rest against Africa, the eastern coast line of the former
would fit fairly well with the western coast line of the latter, Wegener framed
his hypothesis that all the land masses of the earth were grouped together in
one great continent up to the Cretaceous period (150 million years ago).
Then rupture began and different parts started drifting away. Antarctica,
Australia and India adjoined Africa before they split away. India in its movement folded the continental mass between it and the present Central Asia
into the Himalayan highlands. Similarly on the forward side of drifting
continents great mountains are pushed up by such forces. If such a behaviour
is granted, we have a source for the slow accumulation of strain in many
earthquake regions of the world, although the theory suffers from an inability to explain how the forces necessary for the drift arose.
Convection Currents. Convection currents inside the earth are used to explain the forces which cause an accumulation of strain in the crust. The
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elliptical shape of the earth produces thicker outer shells near the equator
and therefore greater radioactive heating. Excessive heating and blanketing
near the centres of continents causes convection currents towards the coasts
with a resultant tendency to rupture continents. It was also envisaged that in
some way these convection currents were met by opposing currents coming
from the ocean at the continental boundary. The meeting of these two, which
then plunge down, compresses the continental borders, throwing up mountains. The problem in this theory is the difficulty in explaining how the heating necessary to start the cycles arose, and explaining its cooling period as
well.
Spread of the Ocean Floor and Plate Tectonics. During the last fifteen years
much geophysical work has been done throughout the world under the
International Upper Mantle Project at the conclusion of which another
project, the Geodynamics Project, was taken up. The data collected included
those from seismological, geomagnetic, heat flow, geochronological and other
geophysical fields. The synthesis of these data has resulted in a theory
called Plate Tectonics.
From a study of earthquake waves which penetrate the earth's interior,
it is known that the earth has a crust about 35 km thick under continents
but thinner under oceans. Below the crust is a thick shell called the mantle,
down to a depth of 2900 km. The core inside is in a liquid state, but it is
believed that it too has a solid inner kernel. The density of the material
increases with depth as does the temperature. A cross section of the earth
as is known at present is shown in Figure 7.6.
Recent research has further shown that although the mantle is solid, a
thin layer at the top-roughly between 100 to 200 km from the surfaceis in a comparatively plastic condition allowing slow movement over it.
Earthquakes occurring in some of the island arc regions have also shown that
they occur along a slightly dipping layer which goes under the continents.
The motions of the crust computed from a study of earthquake-recordings
confirm that they are either (1) thrusting two blocks one against the other,
(2) rifting the blocks, or (3) sliding one past the other. Thrust forces have
so far been observed in the island arcs and also in the Himalayan region.
The mid-oceanic ridges show rifting whereas slipping forces are observed in
other regions.
Studies of the magnetic properties of rocks on the ocean floor, as well as
their age, have revealed that the ocean floor is spreading across ridges. These
and similar observations from other branches of the earth sciences have been
explained by a system of plates on the surface of the earth moving in relation
to one another and maintaining the overall spherical surface of the earth.
The plates which thus float on the plastic zone mentioned earlier are called
lithosphere plates and the underlying layer in the mantle is called the asthenosphere. The nature of movements indicated is shown in Figure 7.7.
According to this theory of Plate Tectonics, the earth consists of a small
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up, and the present Himalayan mountains were formed. Evidence for this
has been obtained through the marine sediments seen in the Himalayan
mountains. The geology of the Himalaya and the presence of marine sediments has been dealt with in the chapter on 'Himalayan Geology'.
The Plate Tectonics theory has in this way succeeded in offering a coherent
explanation of many of the observed phenomena. In particular, for the first
time a reason has been given for the occurrence of earthquakes in the few
well-defined belts mentioned earlier. With the processes of geology moving
slowly (compared to man's time scale), plate boundaries can be assumed to
be the main centres of earthquake activity for some time yet, With
earthquake prediction still not possible, this knowledge of future seismic
belts is in itself of immense value for charting out likely developments.

Conclusion
We have seen that during the past few centuries the Himalayan region has
experienced a large number of earthquakes, many of which caused great
damage. The study of earthquake occurrence and its causes as offered by the
latest theory of Plate Tectonics, shows that they are the result of the interaction of the Indian Plate with the Eurasian Plate and that this interaction
is still going on. The Himalayan region is therefore liable to continue to
experience earthquakes with all their potential for damage. It is therefore
necessary to take suitable action in the construction and location of dwellings
and essential buildings so that they are able to withstand the forces generated
by earthquakes; for the people of this region, like the people in Japan, will
have to live with earthquakes. The very best safeguard is to remember,
as a saying in Japan goes, 'An earthquake occurs when we forget about it.'

APPENDIX
MODlFlED MERCALLI INTENSITY SCALE OF 1931

Scale
I

I1
111

Not felt except by a very few under especially favourable circumstances.
Felt only by a few persons at rest, especially on upper floors of
buildings. Delicately suspended objects may swing.
Felt quite noticeably indoors, especially on upper floors of buildings, but many people do not recognize it as an earthquake.
Standing motor-cars may rock slightly. Vibrations like a lorry
passing.
During the day felt indoors by many, outdoors by few. At night
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V

VI

VII

VIII

IX

X

XI

XI1

some awakened. Dishes, windows, doors disturbed, walls make
cracking sound. Sensation like heavy lorry striking building.
Standing motor-cars rocked noticeably.
Felt by nearly everyone; many awakened. Some dishes, windows,
etc. broken; a few instances of cracked plaster; unstable objects
overturned. Disturbance of trees, poles and other tall objects sometimes noticed. Pendulum clocks may stop.
Felt by all; many frightened and run outdoors. Some heavy furniture moved; a few instances of fallen plaster or damaged chimneys. Damage slight.
Everybody runs outdoors. Damage negligible in buildings of good
design and construction; slight to moderate in well-built ordinary
structures; considerable in poorly built or badly designed struct ures ; some chimneys broken. Noticed by persons driving motorcars.
Damage slight in specially designed structures ; considerable in
ordinary substantial buildings with partial collapse; great in poorlybuilt structures. Panel walls thrown out of frame structures. Fall
of chimneys, factory stacks, columns, monuments, walls. Heavy
furniture overturned. Sand and mud ejected in small amounts.
Changes in well water. Disturbs persons driving motor-cars.
Damage considerable in specially designed structures; well-designed frame structures thrown out of plumb; great in substantial
buildings, with partial collapse. Buildings shifted off foundations.
Ground cracked conspicuously. Underground pipes broken.
Some well-built wooden structures destroyed; masonry and frame
structures and their foundations destroyed; ground badly cracked.
Rails bent. Considerable landslides from river banks and steep
slopes. Shifted sand and mud. Water splashed over banks of rivers,
etc.
Few, if any masonry structures remain standing. Bridges destroyed. Broad fissures in ground. Underground pipe lines completely
out of service. Earth slumps and landslips in soft ground. Rails
bent greatly.
Damage total. Waves seen on ground surface. Lines of sight and
level distorted. Objects thrown up in the air.
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CHAPTER 8

SOILS OF THE GARHWAL AND
KUMAUN HIMALAYA
B. P. GHILDYAL

Soil is basic to life-support systems, and especially in steep mountain regions; it is a precious natural resource which, when managed skilfully, will
continue to supply food, fuel, timber, etc. indefinitely. The history of
human civilization shows that man's very survival and his standard of
living are determined by the quality of the soil and the quality of plants
and animals supported on it: 'The social lesson of soil waste is that no man
has the right to destroy the soil even if he does own it in fee simple. The
soil requires a duty of man which we have been slow to recognize."
Management of soil is an ancient art, which has been changing rapidly,
since knowledie of soil has expanded tremendously. Each of the hundreds
of different kinds of soils requires a special management practice which
changes from season to season. We now know how to manage soil efficiently
on a permanent basis : we can develop farm plans and systems of soil management for high production, along with conservation. Specific soil management
systems for forest trees, orchards and plantations can be designed.
While emergency measures and crash programmes are required to combat
the immediate disastrous effects of drought and floods, a long-range programme for the conservation and utilization of our soil, water and other
natural resources is equally essential. A proper soil management system
for hills requires a system of crops, pasture and timber management based
on the characteristics and requirement of soils, plants and man.
The problem of management, conservation and productivity of Himalayan
soils in relation to man is discussed in this chapter, and a case study of one
Himalayan watershed is presented in detail. This watershed-the Ramganga
catchment-is spread over four districts in the Garhwal and Kumaun
Himalaya. Recently, a multipurpose dam has been completed here. This
Rs. 150 crores dam is reported to be silting up at an alarming rate, reducing
--- - -- -
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its effective life from 185 to 48 years. The sedimentation is the result of the
degradation of catchment accompanied by run-off, soil loss and erosion.
Deterioration of the catchment is reducing productivity, and already
the precarious subsistence economy of the people is near collapse. The governments of India and of Uttar Pradesh have undertaken massive soil conservation measures to check erosion and, at the same time, increase site benefits
in terms of production and employment. However, in spite of these efforts
there is very little involvement of the people in improving the situation.
To understand the phenomenon of the degradation of Himalayan ecology,
the nature of the soils and the land-use pattern of the Garhwal and Kumaun
Himalaya are first described, followed by an outline of scientific soil management practices for increasing productivity and farm income without
degrading the ecosystem.
NATURE AND PROPERTY OF SOILS

Soil is a natural body having depth and surface area, existing as a continuous
cover on the land surface, except on very steep slopes. It is a product of natural
destructive and synthetic forces. The physical and chemical weathering of
rocks and minerals results in the formation of unconsolidated debris known
as regolith. The upper biochemically-weathered part of regolith (part between
top-soil and bed rock) is soil. A section cut through the soil is known as
the profile and individual layers are known as horizons. The upper layer
of soil, which is rich in organic matter, and which is ploughed and cultivated,
is the surface soil. An undisturbed well-developed soil will have certain
distinctive characteristics. In the Himalaya, very shallow skeletal to very
deep soils are found. The surface soil or the upper layer of a soil profile is
richer in organic matter and darker in colour. Cultivation is generally limited
to this part of the soil. The profile characteristics of soils vary very widely
from place to place. Soils on steep slopes are not deep and are less productive.
The soils developed on sandstone are less fertile than those developed on
shales.
In nature, several factors largely control the formation of different kinds
of soil. These factors influencing soil formation are climate, vegetation,
parent material, topography, time, and man.
SOIL FORMATION

Climate and Vegetation
Complicated relief, nearness to the perpetually frozen peaks and glaciers,
and random distribution of ridges, slopes and valleys, make it almost impossible to identify the specific climatic zones in the Himalaya. During
summer the valleys are excessively hot with scorching winds, and the climate

resembles that of a hot tropical region. But the summer nights are cool
and the winters are severe.
Based primarily on the altitude and the nature of vegetation, the region
can be divided into four broad ecoclimatological zones: the sub-tropical, the temperate, the alpine, and the glacial and perpetually frozen
zone.
Within these broad ecoclimatological regions, different microclimatic
conditions varying greatly from place to place are encountered. Wide variation in the amount of rainfall is observed, depending upon the location
and altitude of the recording station. Stations in the interior in general
experience lower rainfall than stations on the fringe of the area. Narendranagar in Tehri-Garhwal at an altitude of 1080 m which is on the boundary
receives 318 cm of rainfall, while Almora at about the same altitude of 1676 m.
being in the interior, receives only 105 cm of rainfall. Niti, wiiich is
located beyond the snow-clad peaks, receives only 14 cm of rain. About
90 per cent of the recorded rain (Gururkhet Almora) occurs in the period
of four months between June and September. The factors affecting microclimatic conditions are (I) the direction of ridges, (2) the degree and aspect
of the slope, (3) nearness to the permanent snow line or glaciers, (4) the
nature of forest cover, and (5) elevation.

Parent Material
Rocks and geological formations, when acted upon by the weathering forces
and processes of nature, disintegrate into smaller fragments and minerals.
Gradually, the soluble products and other solids are carried away and unconsolidated residues are left behind. The weathering processes continue to
act upon the regolith to synthesise soil. Introduction of plant residues and
biochemical weathering initiate the synthesis. It is for this reason that
surface soil can be distinguished from the material lying below, by its higher
organic matter content, presence of roots, and soil organisms. The underlying subsoil may contain varying amounts of soluble and precipitated
compounds of iron, aluminium, calcium and clay, depending upon the
intensity of the soil-forming factors. The lower part of the subsoil gradually
merges with the less weathered portion of the regolith which is known as
the parent material. Geologically, the upper part of the parent material
tends to become part of the lower subsoil while the lower part merges into
rock fra.gments.
The parent material may remain undisturbed at the site of its development
or shift from place to place because of climatic factors. Profile development
takes place only when the parent material is allowed to rest long enough
at L?. given site. The nature of the parent material profoundly affects the
characteristics of soils, specially in the Himalaya. For example, in humid
areas at higher elevations, under conifers, the soil developed on limesto~le
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parent material will delay the acidification and leaching of bases, giving
rise to a different soil from that under sandstones.
Topography

The relief and topography of the region affects soil properties in so far as they
affect climate and vegetation. Because of relatively moderate slopes (not
exceeding 25" on the plateau), the soils developed in these areas are deep (0
to 3 m), and well drained. Subsoils are relatively heavy-textured, show accumulation of clay and sometimes have developed fragipans. A surface
horizon with a high content of organic matter is invariably present. They
are highly leached and acidic in nature.
Soils on the slopes above 30°, due to erosion and mass-wasting processes,
are shallow and usually have very thin surface horizons. Texturally, they
are medium to coarse depending on the type of material from which they
have been derived. Soils in general are acidic except those developed from
limestone which are neutral to slightly alkaline.
Valley soils are developed from the colluvium and alluvium brought
down from the slopes and deposited in valleys. The soils, therefore, are
coarse textured unless the surrounding hills are of shale rock. The soils are
one metre deep and the profile contains a lot of rock fragments as chert
and gravel (30-50 per cent per unit by weight in a unit of weight of soil.)
This group of soils does not cover more than 5 per cent of the total geographical area.
Time
Time is required for soil formation. Millions of years pass before parent
materials accumulate and soil profiles form. On a fresh regolith, however,
soil profile may form in a few decades. It is customary to refer to soils as
young, mature or old, to describe the degree of profile development. Entisols
are very young soils which have undergone little if any soil development.
Such soils are common on terraces, the foot of slopes and along
channels on the colluvial and alluvial materials. Less-developed soils
(incepticols) are common on the surfaces of slopes. They have only weaklydeveloped horizons. Soils on plateaus are usually deep (alfisols). There is
no evidence of a typically mature soil in these hilly regions.

As a result of human activity, such as deforestation, cultivation and terracing
of land, natural characteristics are vastly altered. For example, most of
the soil on the terraces have lost the top, fertile, organically rich 'A' horizon,
either due to erosion or cutting away of soil while constructing the terraces.
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Soil Tvpes nntJ their Properties

Information on Himalayan soils is restricted mainly to the outer Himalaya
or Siwalik ranges. The foot-hill soils near Dehra Dull show that these soils
are loam to clay loam in texture and acidic in nature. In the Ranikhet
area, four broad soil groups have been identified-red loams, brown forest
soils, podzolic soils and meadow soils. The detailed study of a bisequal (of
~ H ' Osecluences) profile of a graybrown podzol at the Chaubatia fruit research station at Ranikhet shows that the uppcr soil is silty clay and the lower
silty clay loam. The soil is characterized by the presence of clayey horizons.
The soils are acidic and this acidity increases with depth. Surface horizons
are rich in organic matter. Organic matter content decreases with depth. The
brown forest soil of the same area is medium to heavy textured, deep and
moderately well drained, with organic matter and rich surface horizons. A
horizon of clay illuviation (accun~ulation)is observed. This soil is acidic in
nature with base saturatior, ranging from 35.7 to 47.2 per cent.
As indicated earlier, the Himalayan region is conspicuous for its wide
range of parent materials. Soils developed over different parent materials
have different characteristics. A study of soils developed on two different
types of parent materials, limestones and calcareous shales in the Himalaya
shows that soils developed on limestones have a well-developed clayey horizon and are darker in colour than soils developed on calcareous shales. The
limestone seems to have undergone more weathering than calcareous shales.
Therefore, the soils developed on limestone are less silicious and contain
more magnesium than those developed on calcareous shales. The soils
developed on sandstone and limestone were of granular structure and coarse
loamy sand and clay loam, respectively. On the other hand, soils developed
on shales were blocky in structure and were loamy to silty clay of loam in
texture, i.e. fine textured. The physical properties show that soils developed
on sandstone have lower porosity and water-holding capacity than soils
developed on limestone. The carbon-nitrogen ratio was higher in limestone
soils and lowest in the case of sandstone soils.
Similarly, the nature of the forest stand also considerably influences the
characteristics of soils developed under them. Leached acid soils have
been reported under deodar and blue pines, while brown earths were observed
under deodar. Shallow skeleton soils formed from quartzites usually support
chir pines while deep soils developed on phyllites, shales and schists carry a
good stand of deodar, blue pine and spruce. In another study, leached acid
soils were observed under deodar on the northern slopes, while oaks appeared
to be conducive to formation of brown forest soil. A study of the soils of
Chakrata forest shows that the soils carrying Abiespindrow (silver fir), Picia
Smithiana (spruce) and to some extent Quercus Semicarpifolia are akin
to those of Quercus dilatata (oak) in respect of iron, aluminium, calcium
and potassium, but differ by having a greater content of magnesium, phos-
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phorus, manganese, organic matter, and nitrogen even as compared to
Quercus incana (oak).
Some physical and chemical characteristics of selected soil profiles are
presented in Table 8.1. These soils seem to be fairly rich in organic matter
and are acidic in reaction. In some soils, the surface organic horizons are
still intact. The clay content may vary from 13 to as much as 48 per cent in
subsoils. The coarse-textured soils have a loose, friable structure while
clayey soils have a subangular blocky structure and firm sticky consistency.

Morphological, Physical and Chemical Properties of Selected Soils of
Uttar Pradeslz
Depth
Horizorr

CM

Organic
matter

2mrn
pH

Clay

%

%

fragment

%

Moistl~re
conterlt
Re~narks
2 ntm fiact.
1'3 atrn
15 atnr

1. Brown forest soil, Adbora (Naurar Catchment)
0
4-C
Partly decomposed mixture of pine needles and grasses
34.6
26.2
A11
0-18
2.5
5.7
*I 2
18-33
2.0
6.0
14.0
B
33-48
I .3
6.8
15.0
C
48-62+
1.2
6.3
2. Bhatrojkhan hrown forest soil (Naurar Catchment)
A1
0-1 3
3.5
5.4
B2
13-39
1.2
6.2
17.5
I1
B31
39-5 1
1.3
6.9
13.0
'32
5 1-75
1.2
5.5
20.0
IT C
75-80+
1. I
6.0
-

9.3

-

-

-

50.7

29.8

9.8

-

-

-

-

-

3. Gray-brown podzolic soil, Ranikhet

4
A2
B21t
B22t

A'2
B'X
B'21t
R'22t

11 &I
I* '23

0-1 2
12-20
2045
45-75
75-87
87-105
105-1 30
130-1 55
155-100
190--212

2.58
1.07
0.95
0.92
0.82
0.27
0.25
0.26
0.33
0.22

6.0
5.80
5.70
5.35
5.20
5.10
5.15
5.05
5.20
5.20

1.68

8.8

48.04
24.60
26.16

4. Pithoragarh
A1

0-10

40.00

-

-

-J

Fragipan
horizon
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Illite associated with chlorite seems to be the dominant clay mineral of
the brown forest soils of Dehra Dun, while chlorite and mica are the dominant minerals in the grey-brown podzolic soils of Ranikhet. A detailed
mineralogical study shows that in the Ranikhet area, mica, chlorite and
allophane were the dominant minerals in the clay and silt fraction, in
addition to several other primary and secondary minerals.
In the sand fraction of the brown forest soils, quartz was found to be the
most abundant light mineral, followed by felspars. Since zirion, a resistance
mineral, was present in a greater amount the soils appeared to be in an
advanced stage of weathering.
The soil-fertility status of some samples collected from Almora, Pithoragarh, Naini Tal, Tehri Garhwal and Dehra Dun is shown in Table 8.2.
The soils are invariably rich in potash, medium in phosphorus, and poor
in nitrogen content. Only a few cultivated soils are rich in organic matter.

Soil Fertility Valuesfor Some Hill Soils of Uttar Pradesh
Block

1)istrict

Village

Texture

O.C.

oA
Pi thoragarh

Kanalicheena

Muwani
Kamtoli

Loamy
sand
Silty
clay loam

Osil
Khaniar
Sandy loan1
Siroli
Biggad
Sandy loam
Govradi
Dupad
Jivrn
9
Dulekh
>.
Toli
Sandy loam
Kakl~nigan~
Kanda
Koma
Vajani
I-Iauli
Sandy loam
Loamy sand
Bhikiasen
Sandy loan1
Tulkonde
Gururkhet
Goja
Danpo
9

I

9.

Diggad

99
99

9

Dedhihat

91

99

97

Almora

Naini Tal

Bhikiasen

pH

p205
Kdha

K20
K&lra
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District

Block

Village

Texture

0.C.

%
Garhwal

Srinagar

Tell ri Garhwal

Chamba

pH

127
p 205

K20

Kg/ha

Kg/ha

Ranichauri
Eastern
slope

Silty clay
loam
13

Northern
slope

Silty loam
Silty clay
loam
Silly clay
loam

Dehra Dun

ECOLOGICAL PROBLEMS I N SOIL CONSERVATION AND MANAGEMENT

Besides the uncontrolled flow of water from innumerable perennial and
seasonal streams in the Ilills, the silt carried through steep slopes and poorlymanaged land results in the sedimentation of water courses in the plains,
leading to floods each year and causing rapid siltation of multipurpose
water reservoirs built at great cost. This, in turn, affects irrigation and powcr
projects adversely. These problems have been aggravated by the technological changes that have taken place during the implementation of the Fivc
Year Plans in the hill areas. The planning of roads, dams and other structures
is not based on comprehensive integrated programmes of water and land use,
but on short-term considerations of floods and water and power shortages.
Policies for the control of soil erosion have been enacted only after irreversible damage has been done. I11 the Siwaliks and Sub-Himalaya, beautiful
forest areas have been converted into barren lands and clear streams rendered
muddy, increasing the frequency of droughts in the catchment, and floods
downstream. The seriousness of the problem is brought out by the case
study of the Ra~ngangawatershed.
Land- Use Patter11

A nlultipurpose water reservoir has been constructed across the river
Ramganga at Kalagarh to provide irrigation, power and control of floods
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(Figure 8.1). The high flood-waters of the Ramganga during the monsoon
cause enormous damage in a number of UP districts. The Ramganga is a
major tributary of the Ganga. It is a spring-fed river originating near Gairsain
in Chamoli district. After flowing through a gorge for nearly 35 km, it emerges into the plains at Kalagarh in Bijnore District. The Ramganga Dam
is in the valley of Patil Duna. The main dam is 125.6 m high with a subsidiary saddle dam 72.2 m high. The cost of the project exceeds Rs 150 crores.
The dam irrigates an area of 5.75 lakh hectares in the twelve districts of
central and western Uttar Pradesh. The Ramganga catchment is shoeshaped and extends over an area of about 3076 sq. m covering portions of
Almora, Chamoli, Garhwal and Naini Tal districts of thz UP hills.
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Figure 8.1 Location of Ramganga Catchment

The catchment falls mostly in the Siwalik and the lower Himalaya where
the elevations may range from 270 m to 3100 m and the slope may vary
from 10 to over 100". The catchment has deep valleys and high mountain
ridges. A number of torrents and gullies, besides the tributaries of Ramganga,
criss-cross the region. On the basis of hydrological and sediment behaviour,
the entirc catchment is divided into 12 main subcatchments.
The annual rainfall in the Ramganga catchment varies from 1770 mm to
1320 mm. About 50 to 75 per cent of this rain comes during the south-west
monsooil from June to September. The intensity of the rainfall can be as
high as 7.5 cm/hr; the duration is generally short, lasting less than fifteen
minutes. The maximunl discharge of the Ramganga river is 1000 cu. ha. in
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the monsoon, and the least is 5 cu. ha. in the dry season. The silt discharge
starts with the monsoon and ends with it. High loads of sediment are
observed in the river immediately after sharp storms in the catchment
area.

Land-use Pattern in Ramganga Catchment
Land-use Category

J.

Area
(hectare)

% of total
area

Forests
Reserved
Panchayati
Civil
Total

IJ.
111.
IV.
V.

VI.

Agricultural land (Net cultivated area)
Culturable waste
Unculturable waste
Grazing lands
Miscellaneous
Total

66,529
44,231
20,984
19,288
10,496

20.65
14.40
6. 80
6.23
3.40

3,07,644

100.00

Source: Office of the Divisional Forest Officer, Soil Conservation Division (Forest),
Ranikhet

The land-use pattern of the catchment is shown in Table 8.3. It is seen that
of the total area in the catchment, forest department land accounts for 48.47
per cent. Of the forest lands, reserved forests are the most important, accounting for 43.68 per cent of the total area, whereas civil and panchayati forest
lands account for only about 4.80 per cent of the total area. Assuming that
reserved forests are better managed, there are about 99,248 hectares of land
under panchayati and civil forests, culturable waste, unculturable waste and
grazing lands, which are in very bad shape. These forest lands together
account for 32.28 per cent of the total area of the catchment. This means
that roughly onethird of the area in the catchment could be brought under
scientific management and put to better use.
Land Capability Classification

Studies in India and abroad have revealed that for sustained profits and
high returns on a long-term basis, each piece of land should be used only
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according to its potentiality. Use regardless of capability, leads either to
lower returns or the gradual deterioration of the land. Capability classification is based on (1) inherent soil characteristics, (2) external land features,
and (3) environmental factors that limit the use of land. The lands are divided
into two major groups: (a) suitable for cultivation, and (b) unfit for cultivation but suitable for permanent vegetation, nanlely pastures, orchards
and some forest vegetation. Each of these two groups has four classes: Class I
to IV and V to VIII respectively. The degree of haza.rds and limitation on use
increases from Class I to VIII. Such a land capability survey was carried out
in the Naurar watershed. The Naurar watershed is a subcatchnlent of the
Ramganga catchment and the Naurar Gadhera drains into the Ganga river.
The Naurar Subcatchment lies between 29" 42' N and 79" 20' E and is
located in the Ranikhet Tehsil of the Almora district of Uttar Pradesh. Tt
covers a total area of 6030 hectares.
The present land use including forest lands is shown in Table 8.4. It is
seen that out of a total of 6030 ha., land of about 9 16 ha. or 15.18 per cent
is under forests (chir pine, and chir pine and oak mixed), 1609 ha. or 26.68
per cent is under waste land (xerophytic bushes), and the rest, 3506 ha. or
58.1 per cent, is under cultivation.

Present Land-use in Naurar Catchment
Present land-use
1.

2.
3.
4.
5.
6.

Area (ha.)

% of total

Forest: chir pine & oak
Forest: chir pine
Wasteland: xerophytic bushes
Cultivated: unirrigated
Cultivated: irrigated
Cultivated: partly irrigated
Total

6030

99.96

The information on soil characteristics, slope of land, erosion hazards,
climate, and present land use was used to develop the land capability classification for the entire subcatchment. The different land capabilitv classes arc
given in Table 8.5. The Table indicates that only 1978 ha. or about 33 per cent
of the total area could be put under regular cultivation (Class TI1 and IV
lands), even when very intensive soil and water conservation measures are
adopted. The rest of the area (about 67 per cent) is unfit for regular cultivation (Class VI, VII and VIII lands) br~tsuitnblt. for permanent veget:ltion
like orchard, pasture and forest.
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TABLE8.5
Land Capability Classes in Naurar Catchment
Class/sub-class

Area (hectares)

% of total

I119
JII ce
111 es
IV ec
Vl s
VI ec
VII es
V l l l es

s =soil and root zone limitation; c = climatic limitation; e = erosion limitation.

A comparison of Tables 8.4 and 8.5 brings out an interesting fact: that
even though only 33 per cent of the area is fit for cultivation (Table 8.5),
under the present social and economic conditions over 60 per ccnt of the
area is cultivated (Table 8.4). A substantial area grouped under class IV
land should be brought under permanent vegetation by persuasion. About
50 to 60 per cent of class IV land does not have well-maintained terraces
under cultivatio~land should be brought under permanent vegetation.
It would, therefore, be advisable that for sustained economic returns and
long-term benefit only about 20 per cent of the area of the subcatchment
should be allowed for regular cultivation of crops like cereals and vegetables,
and the remaining 80 per cent should be put under social forestry such as
permanent vegetation, community pastures, orchards and forests.
A census of holdings in the Bhikiansen Block of Almora district
under which the Naurar catchment comes is given in Table 8.6. The land-man
ratio is extremely low. Land holdings are small and plot sizes even smaller.
The average size of fanlily land holding in the area is found to be 0.47 ha.
About 89 per cent of the land holdings are less than one hectare in size and
these account for 57 per cent of the total area. This indicates a very high
degree of inequality in the distributioil of land holdings in the area. The
farms are not only small but fragmented (Table 8.7). It is found that a farm
has, on an average, eight locations with about three fields in each location.
There are about twenty-five fields in all per farm. The average size of the
field is 0.06 acre, the minimum being 0.03 acre and maximum 0.12 acre.
It is evident from these data that the land is grossly mismanaged and
misused. In fact such nlisinanagement occurs over the entire Himalayan
region, as out of sheer ignorance and desperation farmers cultivate every
piece of land, though it may be unsuitablc: for cultivation, or even hazardous.
The soil is rapidly eroded, causinp the silting of 1-eservoirsand deterioration
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TABLE8.6
Size Distribution of Land Holdings in Bhikiasen Block 1973-4
in hectares
--

Size group

Average
size of
holding

Total
land

%
of total
land

No. of
families

Percentage of
total
number
of
families

Group A
Below 0.30
Group B
0.30 to below 0. 60
Group C
0.60 to below 1.00
Group D
1.00 and above
All groups

of land. The farmers soon give up these eroded lands due to the extremely
low returns. Such abandoned terraces are common in the Naurar catchment.
SOIL EROSION PROBLEMS AND CONSERVATION PROGRAMMES

It is difficult to analyse the run off and sedimentation data in view of the
great variability in the intensity and duration of storms, and the complex
hydrological and sedimentation behaviour of a large number of subcatchments. While sedimentation data presented in Table 8.8 do not show any
detectable trend, they do show that in some years the sedimentation rate
has been very high and continues to remain so. The designed sediment
rate for the Ramganga reservoir was 4.19 cubic metres per hectare.
Obviously, sedimentation is the result of excessive erosion and deterioration
of the catchment. The land-use pattern data show that under existing conditions of population pressure and adverse topography, farmers have been
forced to extend cultivation to steeply-sloping terrain in order to augment the limited food supply. It is also evident that this land brought under
cultivation will be incapable of sustained intensive use without eventual loss
of soil productivity due to erosion. While some land may be totally incapable of crop production other land would be capable of sustained intensive
use if properly managed. Proper management requires the knowledge of

Extent of Fragmentation of Farms in Dhanpo and Adbora Mini-catchments

Size group

Below
30 nali

No. of Av.no. of Av.no. of Av.no. of Av. field
house- fields
locations fields
size
holds per farm per farm per
(in nali)
location

40

16.63

7.03

2.35

1.01

Min. av.
field
size (in
nali)

0.58

Max. av.
field
size (in
nali)

2.25

Av. distance per
location
from
residence
(in km)

0.466

Min. av.
distance
per
location
(in km)

0.24

Max.av.
distance
Per
location
(in km)

0.670

Min. distance
of location
from
residence
(inkm)

Max.distance of
location
from
residence
(inkm)

0.048

1.54

*9
3

s

.c

30 nali and

above
Overall

31

30.42

8.20

3.71

1.52

0.85

2.90

0.5 74

0.34

0.967

0.048

3.85

71

22.65

7.56

2.99

1.3 1

0.69

2.53

0.52

0.28

0.832

0.048

3.85

S

a
E

3
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TABLE8.8
Sedimentatiorz Data
-

--

- ---

- -

-

-

--

Watershed name and area
Year

Item

Chaukhutia
452.25
sq. km

Nanla
853.31
sq. km

Bhikiasain
449.15
sq. km

Kafra
4.73
sq. km

-

1968

P

v
Q
S
SPR

1970

P

v

Q
S
SPR
1973

P

v
Q

S
SPR
P
V
Q
S
SPR

Rainfall p.m.m.
Runoff Volume V.ha.m
Runoff Q.m.
Sediments ha.m
cu. m/ha.

modern soil and water management techniques. Water movement has to be
directed in a way so as to reduce or eliminate its capacity to erode the soil.
The application of these techniques requires a substantial investment of
labour and capital by the farmer, and in terms of this investment soil conservation may not be worthwhile for him. Hence, his reluctance to make the
necessary sacrifice; and soil erosion continues.
The soil conservation programme in the Ramganga watershed was initiated to reduce the silt load carried into the reservoir site. The soil and
water conservation activities in the watershed consisted of afforestation and
improvement of fodder-grass cover in waste and community land, bench
terracing of cultivated private holdings, planting orchards on private l~oldings, torrent control, ininor river-training works, treatment of landslips
and establishment of hydro-meteorological observatories to estimate silt
load and the discharge of the main river.
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Attempts have been made to provide adequate cover for catchment areas
through the natural regeneration of chir pine, grasses, etc. Agricultu~al
lands are renovated to more stable benches with the provision of some disposal system, wllilt orchards have been introduced on the steeper lands.
For controlling gully torrents and landslides, a combination of engineering
structures and biological measures such as contour wattling, planting out of
sprouting vegetation and the provision of enclosures have been adopted.
Afforestation of chir pine along with stone waU enclosures has been successfully introduced i n the community lands. Grassland development is being
done through the regulation of grazing and fertilization. The work done
and the financial outlays till March 1974 are given in Table 8.9. It appears
that in spite of efforts, so far only 14.6 per cent of the area could be treated
by soil conservation measures. At this rate more than 100 years will be
necessary to cover the entire catchment.

Soil Conservatiorz Work done in the Ramganga Catchment
and Finaricial Outlays
Type of work

March 1962-March 1974 Financial
physica I
achievement
('000Rs)
-

Hydromet and sediment n~easul.ements
Afforestation and grass land improvement
Terracing of agricultural land
Orchard planling
Conservation engineering structures
Miscellaneous and establishment
Total

-

~

7 stations
19,789 hectares
990
430,500
5 760

-

310.7
7936.0
568.9
1120.6
2703.8
8509.4
21,150.4

A cost-benefit analysis of the soil conservation works executed in the Ramganga watershed is not available. It may however be stated that the total
expenditure on afforestation and grass-cover improvement for village fuel
and fodder supply, terracing, orchards, river bank protection and landslip
treatment are met by the Government, while the benefits go entirely to the
people living in that area. Estimates show that three quintals of dry fodder
grass per hectare have been harvested by villagers from the forest enclosures.
I f the cost of this grass is about Rs 20 per quintal, the enclosures yield
grasses worth more than Rs 10 Iakhs annually from about 1800 hectares
fenced so fiir. Farmers are subsidized by Rs 2.50 per fruit tree planted, and
Rs 925 per hectare of cultivated land shaped into bench terraces. An equal
amount has also been loaned out to be repaid in ten half-yearly instalments
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beginning three years after terracing and five years after orchard planting.
It is also estimated that about Rs one crore (Rs 10 million) so far has been
directly disbursed to the population living in the watershed as wages for
engineering and other forestry works.
In spite of such large sums being invested for soil and water conservation,
no attempts have been made so far to investigate why farmers do not come
forward to adopt these measures.
It appears that public intervention in farming methods is essential. The
declaration of soil-erosion hazard areas and a mandatory land-use programme are necessary. Such legislation will give the state governments
power to enforce the implementation of approved soil conservation plans
within the declared area. A long-term soil conservation service needs to be
created. This service should be empowered not only to prepare run-off
and drainage plans on a catchment and subcatchment basis, but it should
also have the responsibility of preparing detailed plans for individual farms.
The soil conservation plan has to be prepared on guidelines based on the
universal soil-loss equation. Specific sets of mechanical and agronomic
practices have to be formulated for each farmer to keep soil loss within
specified limits. For example, it may be necessary to hold the annual average
soil loss to 12.6 tonneslhectare on deeper soils and 7.6 tonneslhectare on the
shallower ones. It may be desirable to collect information on the technical
and economic consequences of the various levels of annual soil loss and the
permissible forms of land use following from these levels. Information on
the opportunity cost of each additional tonne of soil loss would be of great
benefit. Unfortunately, there is no systematic information available for the
Himalayan watersheds on the relationship between rainfall intensity and soil
loss, and soil depth and soil productivity. The impact of technological change,
or future input or output prices for the rural sector has also not been studied. The relationship between soil erosion levels and land values also needs
to be investigated. The question of determining land value is crucial in analysing the adequacy of subsidy. It is expected that the land value in heavily
eroded areas will fall.
In other parts of the world, the land zoning system has led to specific sets
of allowable practices for each soil type/slope combination which should
allow soil loss to be maintained within the specified limit. Soil may be of two
types: (1) deep, heavy, and (2) light, shallow or previously eroded. Slope
limits for each zone are determined for these soil categories. Within a zone,
some flexibility in land use is possible since a limited pay-off can occur between the cropping-practice factor and the erosion-control practice factor
in applying the universal soil-loss equation. For example, for intensive
land-use practice such as growing three crops in two years, a crop and a
fallow system must be combined with more intensive erosion control measures. Flexibility in land use implies tbat capital availability, to a large
degree, iduences the ability of an individual farmer to compensate, in
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the short run, for the loss of income brought about by a mandatory erosion
control programme.
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CHAPTER 9

HIMALAYAN GLACIERS
C. P. VOHRA

While snow has been known of for centuries, our knowledge of glaciers is
relatively recent. Even in India where rivers are considered sacred and their
sources in remote Himalayan glaciers have been places of pilgrimage for
centuries, there is no word for 'glacier'. Only the mountain people who encountered glaciers, in crossing high passes and when taking sheep and cattle
to pastures near the glacier termini in the summer, have local and distinct
names such as bamnk, gal, etc. for them.
17ARLY STUDIES

Interest in the snow and glaciers of the Himalaya began with observations
regarding the Snow Line or the 'line of perpetual snows' in the 1840s (A.
Jack, 1844; A. Humboldt, 1845; J. H. Batten, 1845; T. Hutton, 1849; J. W.
Cunninham, 1849, etc.). The Pindari glacier was the first one to be reported
upon-by E. Madden (1847), and has been a very popular subject since
then. W.T. Blandford wrote his 'Note on Glaciers in Hindustan' in 1873;
his 'Remarks on Himalayan Glaciers' in 1877 and 'Note on Age and Ancient
Glaciers of the Himalaya' in 1591. In the same year P.N. Bose, an Indian
geologist, published Extrncts on his visit to Kabru and Pandi~nglaciers in
Eastern Himalaya. The Karakoram glaciers were brought to notice when
Godwin-Austin (1862) wrote on the glaciers of Muktash Range and thc
upper Indus. C.L. Griesbach (1887) described the recent glacial action in
the Hindu Kush. R.D. Oldham took a closer look at snow and ice and
wrote 'On the Modulus of Cohesion of Tce and its Bearing on the Theory
of Glacial Erosion of Lake-Basins' (1894). Glaciology was thus fairly launched as a scientific pursuit in India by the nineteenth century.
of the phenomenon
This pattern of occasional and incidental observatio~~
was basically altered in 1907-10 when the Geological Survey of India made
a concerted effort at systetnatized glacier observations as part of an international programme to study glaciers. The main focus was a study of the
fluctuation of glaciers. The Karakoram glaciers hake attracted much atten-
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tion for Inany of these are known for their exceptional advances (A. Desio,
1954; W. Kick, 1958; Kenneth Hewitt, 1969, etc.) The glaciers in the Shyok
river (a tributary of the Indus) are of special interest. Their advance into the
Shyok have repeatedly blocked it and caused disastrous floods downstream,
as the blockades everltually broke down and the stored-up watcr rushed
down the valley sweeping away everything in its path (Mason, 1930, 1935).
A second effort at glacier observation was organized during the International Geophysical Year (1957-8) when many glaciers were revisited, and
a great deal of information regarding glacier fluctuation and history was
gathered.
The coni~ectionbetween s~~ow/ice/glaciers
and water resources was first
investigated in the Himalaya by Kanwar Sain and because of his efforts,
J.E. Church, a celebrated American expert, visited India in 1947 to organize
snow surveys in the Hinzalaya. However nothing much came of the excellent
proposals drawn up at the time.
RECENT STUDIES

A more scientific and comprehensive study of glaciers was made by yet another international body-the
International Hydrological ~ e A d e(IHD),
1965-74, which has converted itself into a permanent International Hydrological Programme (IHP). Glaciological studies have been linked with climate and hydrology, and are directed towards solving wntcr-resource and
water-management problems, under this programme.
Japanese scientists, with some collaboration from thc Nepal Government,
have been engaged in the study of glaciers in Nepal since 1973. The study
of snow cover and of glaciers has been undertaken with international
participation in Pakistan in connection with the building of the Tarbela dam.
Studies of snow and ice in the Himalaya have generally been inade under
international auspices. The need for snow surveys and glacier studies for the
purpose of water-resources management was clearly realized in India as
early as 1945. But no institution was either charged with or created to
carry out this arduous interdisciplinary task. Coizsequently, barring occasional studies no long-range and comprehensive programme coilcerning
snow and ice could be exccuted i n India.
HIMALAYAN GLACIERS

A very large number of glaciers exist at present above the snow line, most
of which are on the main Himalayan range, though others are also found
on the Pir Panjal and Dhauladhar. and other high ranges. Glaciers are
formed fro111 the accumulated snow ~vhichhas survived melting: fbr a glacier to exist, the snowfall should exceed the quantity that melts in il summer.
The factors controlling the glacierization of an area include the height of
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ridges, the orientation of slopes and the amount of precipitation in the area.
The minimum height which generates or supports a glacier varies, other
factors remaining constant. In Himachal Pradesh, for example, the minimum height of a ridge with a glacier is often about 5000 m while in eastern
Nepal it is often about 6000 m.
The effect of orientation is due to the differences in the solar radiation
received by slopes; south-facing slopes have relatively less ice cover. For
example, the south-facing side of the Baspa river valley, Himachal Pradesh,
has 50 sq. km of total ice-cover compared to the 194 sq. km of it on the north
side. Similarly, the southward side of Tidong Gad, Himachal Pradesh,
has 25 sq. km of ice as against 110 sq. km on the northward side.
The influence of precipitation on the extent of glaciation is dramatically
shown in the divide between the Beas and Spiti rivers. The Beas side which
receives high precipitation is heavily glacierized while the opposite, Spiti
side, which is much drier, supports no glaciers at all. The Bzas river basin
has 540 sq. km of ice cover while the larger and at least equally high Spiti
river basin has a mere 130 sq. km. Ladakh is another area which is high but
dry and consequently has limited glaciation.
The lowest elevations at which glaciers are found are also subject to the
same controls and similar variations. They descend to about 3700 m in
eastern Kashmir (Sarbal glacier), 4000 m in the central Himalaya (Gangotri
glacier), and 4500 m in eastern Nepal and Sikkim. The Khumbu glacier,
descending from Mount Everest (8845), terminates at 4900 m while the
Kanchenjunga glacier terminates at 4200 m.
Total Ice Cover

Von Weissman (1959) has estimated that 33,200 sq. km of the Himalaya
and 16,000 sq. km of the Karakoram are under glacier ice. This amounts
to 17 per cent of the Himalaya and 37 per cent of the Karakoram.
There are areas with a higher concentration of glaciers in the Himalaya
which also boast of high mountain peaks. Some of these are Nanga Parbat,
Kolohai, Nun-kun, the Dibibokri-Chowkhamba-Nanda Devi area, Dhaulagiri-Annapurna-Manasulu area, Everest-Makalu-Kanchenjunga and Namche
Banva areas.
While many glaciers are tiny and barely cover the niches in which they
are formed, the majority are one to five km long. Many very long glaciers also
exist in the Karakoram and the Himalaya, and some of them are among
the longest valley glaciers in the world. In fact, only the Fedchencko glacier
in the Pamirs is longer than the Siachen glacier of the Karakoram.
The principal glaciers of the Himalaya and Karakoram are: Siachen,
72 k ~ n Biafo,
;
62 km; Hispar, 61 km; Baltoro, 58 km; Batura, 58 km; Rimo,
40 km; Choglungma, 39 km; Gasharbrum, 39 km; Punmahe, 27 km; Gangotri, 26 km; Zemu, 26 km; Yalung, 20 km;Milam, 19 km;Chongkumdan,
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19 km;Rundun, 19 km;Kangshung, 18 km; Rupal, 16 km; Kanchenjunga,
16 krn; and Kedarnath, 14.5 km.
The Gangotri glacier in the Central Himalaya, which is traditionally the
source of the Ganges, is a veritable complex of small and large tributaries
whose ice surface occupies a little over 200 sq. km and whose total volume
is approximately 20 cu. km of ice. As compared to this, the surface area of
89 glaciers in the Baspa river valley (a tributary of the Satluj) is a cumulative
242 sq. km with an ice volume of only 13 cu. km. Because of the immense
size of the Gangotri glacier, its melt-water stream-the river Bhagirathi,
is a full-fledged river even as it emerges from the sub-glacial tunnel at the
glacier terminus-the Gaumukh (cow's mouth) of Hindu mythology.
The outstanding fact about the Himalaya glaciers has been their continuing shrinkage (or recession) since the beginning of the twentieth century.
Table 9.1 summarizes information in this regard.

Retreat of Glaciers in the Himalaya and Karakoram
Glacier

Period

Years

Retreat in metres

Milam
Pindari
Shankulpa
Poting
Glacier No. 3 in Arwa Valley
Gangotri
Zemu
Barashigi
Sonapani
Minapin
Biafo
Kichik Kumdan
Siachen
Yengutsa

(No change) ) Karokaram
12
29
33

1

914
1219
4131J

There is evidence, at least from the Karakoram, which indicates that glaciers had reached a maxima in the latter half of the nineteenth century.
This corresponds with world-wide observations. The recession seems to
have set in later, at about the beginning of the twentieth century and continued till recently. It appears that glaciers have begun to increase in size
once again.
In Switzerland, where more than 100 glaciers are under regular observation, 80 per cent were receding in 19634 and only 5 per cent were advancing,
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the rest being stationary; while in 1974-5 oidy 40 per cent were receding and
56 per cent advancing (Kasser & Allen, 1976).
In Norway some glaciers have shown a decrease in their rate of recession
in recent years in response to positive annual mass-budgets (e.g. Engabreen
and Nigardsbreean) and 'it is, therefore, expected that an advance may start
within the coming few years'. (Ostrum, 1976).
Recent data from the Himalaya also indicate this change. The facts concern two glaciers, the Gangotri and Gara, occurring in the Ganga and Satluj river basins and of different sizes, one covering a little over 200 sq. km
of area while the other is merely 6 sq. km.
Observation of the snout of the Gangotri glacier was begun in 1935 and the
glacier has been under annual observation since 1974. As is seen from Figure
9.1, while the rate of retreat kept on increasing between 1935 and 1971, it
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Figure 9.1 Rate of recession of Gangotri glacier since 1935
Extension towards left is hypothetical

has rapidly decreased since then and the glacier call be expected to come to a
standstill soon. The Gara glacier was taken up for detailed studies in 1973
(Figure 9.2). Its annual mass-balance, computed for 1974-5 and 1975-6, was
strongly positive, i.e. ]nore snow had accun~ulatedin the glacier which was
receding at about 12 111 a year during 1973-4 and 1974-5, came to a standstill in 1975-6, and was stationary in 1976-7.
More recent information on other glaciers in the Himalaya on whic11
observations have been ~nadein the past, is not available. It is vital both for
drawing firm co~~clusions
on whether this new trend represents only a minor
change of phase, or is the beginning of 3 major glacier cycle, and for other
practical considerations.
Tort11

N i ~ ~ ~ i h of
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Thc cxact ~lumbcrol' glaciers in thc Hi~l~alaya
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Figurc 9.2 Gara glacicr, Hiniachal Pradesh

estimated approxilnately from the figures of total ice cover given by Von
Weissmall and the average area of an Himalayan glacier. Table 9.2 has been
compiled from the detailed glacier inventories prepared for two different
areas in the Himalaya.

No. of glaciers

River basin
-

- - -.-- -

- - -.
.-

-- - -

-

-

-

Average size of
glacier (sq.km)
- --- -

--

Bas pa
Tidong Gad
lmia Khola
Rhote Kosi

The total nun~berof glaciers in tlle Himalaya is thus estimated to be around
15,000.
MAJOR GLACIATION PERIOOS I Pi TI-lE EIIMAI.AYA

A43jor glaciation c5,clcs arc Lllowlx to havc occurred in thc pasl. The ckassicnl studies in thc Alps had initially established the existellce of four periods
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of glaciation, separated by warm periods designated as the interglacials.
These repeated glaciations covered the Pleistocene ('Most Recent', from
2.5 million years to 10,000 years) period. More elaborate studies have since
uncovered evidence for a larger number of glaciation periods in Europe and
North America, extending to pre-Pleistocene periods, and in the case of
Antarctica to the Mid-Miocene period (10 million years ago). In the Himalaya too, four glacial periods and corresponding interglacial periods were
initially identified from the Karewa sediments of Kashmir, establishing a
parallcl with Europe. Further researches cast doubt on the existence of
the oldest of the four glaciation periods. This is because the Himalaya
attained their majestic height only in the late Pleistocene period and early
glaciation did not perhaps produce much effect here. There are reliable
records only for the later three glaciation periods.
The direct evidence for earlier glaciation in the Himalaya consists of the
old glacier moraine ridges, formed either along the flanks of the glaciersthe lateral moraines-or deposited at the glacier termini-the
terminal
moraines-characteristic U-shaped valleys and epigenetic gorges entrenched in their lower reaches. The glaciers which act as a sort of conveyor
belt for transporting the rock debris produced on the surrounding mountains, dump these at their termini or stack them along the flanks. As
each major glaciation period lasted for a few thousand years, the moraine
ridges and dumps grew considcrably and are quite prominent.
In the Everest area prominent debris heaps (terminal moraines) occur
at Thyangboche, Periche and Lobouche, downstream of the present tcrminus oi' Khumbu glacier. Lateral moraines corresponding to these also
occur, at various levels, along the old glacial valley now occupied by the
Imja Khola stream.
In the Gangotri area the major glacial phases are the Jhalla, the Gangotri
Temple, and the Bhujbas phase (Figure 9.3). Corresponding lateral moraincs
are found along the valley of the Bhagirathi river. The oldest lateral moraine
is also the highest and stands over 200 m from the present valley bottom,
but is considerably dissected, taking the form of a series of pillars formed of
glacial till.
In the Gara glacier area of Himachal Pradesh, threc terminal moraines
are identified-one below the Base Cail~pwhich is now dissected, and two
between the Base Camp and the prescnt glacier terminus.
Along the Liddar river in Kashnlir three phases of earlier glaciation are
identifiable, the Chandanwari, the Zajpal, and the Vaojan phase. Each is
marked by glacier deposits and/or glacier striations, and epigenetic gorges.
It is not infrequent to find near the glaciers half-a-dozcn distinct moraines
belonging to the Holocene period (from 10,000 years to the present). These
younger moraines are better preserved and allow a more detailed deciphering
of the more recent history of glacial events.
Glaciers grind out wide valleys as they move, and when they rccede or
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disappear these wide, often gently inclined, old glacier beds remain. Disproportionately small streams often flow through the valleys, attracting
human settlements.
The rate of down-cutting or erosion by glaciers is much slower than that
of their cascading melt-water streams, which, occupying only a fraction of
the glacier valley concentrate, as it were, their energy in deepening this
narrow section. Contrasting gradients of the stream and the glacier beds
often result. After the glacier recedes, the stream begins to cut headward
into the so-far protected wide valley producing a narrow and deep gorge in
it-a valley within a valley. Such epigenetic gorges are a common feature of
glaciated valleys. The Gaurikund epigenetic gorge along the Bhagirathi is
a well-known example.
The existence of very old and extensive glaciation periods has sometimes
been assumed on indirect evidence, such as the wide and straight stretches
along some river valleys. This evidence is not conclusive, a.s other factors
operating during the development of the river valley, especially valley-filling
and lateral stream-erosion can account equally for these forms. Similarly,
the evidence of the so-called 'erratics'-rock blocks found far removed from
their original outcrops, has been marshalled quite often to prove the extension of glaciers to levels as low as 600 m in the Himalaya. Unsupported
by other evidence, this alone is of little value, for unusual floods can and often
do, transport large rock blocks long distances even along small streams
in the Himalaya. Thus one should use this criterion with great circumspection.
Himalayan glaciers probably were about twice their present size during
the maximum glaciation period in the past. The total ice cover later increased
to about three times the present area as a result of the lowering of the
snow line. However, no ice sheets seem to have ever developed either in the
Himalaya or in Tibet, and the glaciers have always remained of the mountain type.
GLACIERS AS A WATER RESOURCE

Glaciers are an important ever-renewing source of fresh water. While every
summer large quantities of melt water flow from them, every winter fresh snow
is added. The permanent reservoir of glacier ice in the Himalaya is very
large--a single glacier like the Gangotri has an estimated total volume of
over 20 cu. km of ice as against the total maximum capacity created by a
very large dam like the Bhakra of less than 8 cu. km.
It is possible to calculate roughly the total volume of glacier ice in the
Himalaya from its area if we have thickness figures from the various types
of glaciers. Some data have been collected in recent years, from the Zemu
glacier in Sikkim, Gara glacier in Himachal Pradesh and Neh-Nar glacier in
Kashmir. These glaciers at their thickest are 300 m (Zemu), 120 m (Gara),
and 135 m (Neh-Nar). By using information obtained on glaciers in other
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parts of the world it has been computed that 89 glaciers in the Baspa river
valley which cover an area of 244 sq. km encompass 13.24 cu. km of ice.
The total ice volume in the Himalaya, similarly calculated, is around 1400
cu. km.
It was computed by J.E. Church that the snow- and ice-melt contribution
forms over 60 per cent of the annual flow in the Satluj, and that similar situations must exist in other major rivers issuing from the western Himalaya.
The position is slightly different in the eastern Himalaya where the snow
line is relatively high and the monsoon is severe; consequently there is less
relative contribution from snow and ice melt.
The upper reaches of the major rivers in the western Himalaya receive
very little or even no monsoon precipitation. In such areas the glaciers act
as a substitute for the monsoon--although a less ephemeral one, by providing the increased river run-off. For example only about 16 per cent of the
Satluj river basin, above the Bhakra dam, receives significant monsoon
precipitation. The vast areas of Tibet and Spiti, which together account for
77 per cent of its catchment, have practically no monsoon, and yet the
maximum run-off is in July and August.
Melting generally takes place between February and October in the eastern
Himalaya and between April and October in the western Himalaya. The
winter snow below the glacier level melts first, and then the glacier melt
begins, more or less synchronising with the arrival of the monsoon. In those
sectors of the Himalaya where the monsoon is intense, glacier melt is often
likely to worsen a potential flood situation.
The melt-water discharge has recently been monitored near the glacier
terminus of the Gara glacier and Gor-Garang glacier in Himachal Pradesh
and to some extent on the Neh-Nar glacier in Kashmir. Kanwar Sain carried out studies for a limited period on Kolohai glacier, Kashmir. A
Japanese team has investigated some glacier streams in eastern Nepal. The
melt-water discharge curves as obtained on the Gara glacier, where the
observation period has been the longest, show that there is a daily peak in
the 24-hour water-discharge cycle which reflects the melting effects of sun
and midday air temperature. Because of this increase in run-off, mountain
travellers prefer to cross glacier streams as early as possible in the morning.
There is a gradual increase in the average melt-water discharge as the season progresses, from June to August, and a corresponding decrease in it
uptil September. The streams begin to freeze in October and the discharge
then reaches a minimum.
The annual discharge from the Gara glacier, averaged for three consecutive
years is 12 X 166 m3 or 2,000,000 cu. m per sq. km of ice, for the glacier is
about 6 sq. km in size. This is apart from the melt produced by the annual
snow cover which takes place in the early summer months. The thickness
and extent of the winter snow pack directly determines this part of the melt.
Barring the snow that accumulates on glaciers, the entire snow cover nor-
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mally melts before the monsoon rains arrive. The efficiency of management
of any water reservoir built on an Himalayan river depends on knowledge
of water expected before the monsoon, as much as on the estimates of the
nlonsoon itself. While accurate predictioil of the monsoon is as yet a distant
possibility, estimating the snow cover is already possible with the advent
of Landsat and other satellites. Some studies in this regard have already
been taken up.
GLACIER MELT A N D RIVER FLOODS

It is evident that the melting period of glaciers coincides with monsootl
precipitation. In river ba.sins where the monsoon is weak the glaciers act
as a substitute for it. But in those river basins where the monsoon is intense
and widespread, the situation is more complex and there is real danger
of worsening a flood situation.
The higher glaciated regions of the basin will receive only solid precipitation from the monsoon and there is evidence now to prove two further
points :one, that there are certain areas in the Himalaya where glaciers are fed
mainly by the monsoon, and the winter precipitation is not significant; and
two, that the precipitation increases with height within the glaciated regions.
Thus in the river basins with a dominant monsoon, the glacier melt-water
period coincides with the main snow-input period and the glacier massbalance indicates the quantum of run-off in its relation to the actual precipitation which in turn will generally be high on the ridges in comparison
to the valleys. In years of balanced glacier budget, the monsoon precipitation will roughly equal the run-off. The effect of a positive glacier budget
will be a reduced run-off, and of a negative glacier budget an increased
run-off. The areas of dominant monsoon precipitation are eastern Nepal
and Sikkim.
In the river basins where moilsooil intensities and winter precipitation
are equal to sub-equal, the glacier melt-water discharge will generally be ill
excess of the monsoon precipitation. The run-off due to the monsoon will
increase depending upon the extent of glaciation in the basin. The glacier
melt in this case will, in fact. act as the normal run-off which goes into a
flood situation depending upon the vagaries of monsoon intensities and aerial
spread. Also, increased humidity in the glacier basin causes the glacier to
melt faster, for humidity controls condensation, and condensation of water
vapour releases enough energy to melt roughly about seven times its volume
of ice. This is an escalating situation which may lead to the worsening of
a potential flood situation.
The Himalaya can thus be classified into areas of (1) dominant monsooll
precipitation, (2) equal to sub-cqual monsoon and winter precipitation, and
(3) dominant winter precipitation. The Mt Everest region, Nepal, is an example of the first; areas in the Ganga basin (equal), Beas basin and parts of
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Chenab basin (sub-equal), of the second class; and Ladakh, Spiti and parts
of Tibet of the third type. This classification is useful not only for hydrological
purposes, but also for scientific study of the glacier phenomenon which is
dependent on the type of prevailing climate. As climate data from the high
Himalaya is scanty, this classification can at present only be based on information locally available or deduced from other related data, i.e. glaciation,
water-di scharge patterns, agricultural patterns, etc.

The Eflect of Glacier Mass Balance on Run-off
The effect of imbalance in the annual glacier balance on the run-off is direct,
and quantitatively significant. During a positive balance, when the input
(as snow) is more than the ablation, the run-off is reduced by the amount
by which the balance is positive; conversely when the ablation is more
than the input, i.e. the glacier balance is negative, the effect is akin to extra
withdrawal from the ice reservoir. It has been computed that in streams
with high glacierization the variation in run-off, because of the change in
glacier balance, may be as much as 30 per cent of the annual figure. The
glacier imbalance inay result from above-normal or subnormal snow fall
or above-normal or subnormal summer temperatures, or any other possible
combination. The run-off data normally collected from streams therefore
need to be corrected with reference to glacier mass-balance before being
used for water-management purposes.
The snow and ice of the Himalaya, therefore, is a very valuable economic
resource for the countries which share the Himalaya. It is important for this
resource to be measured, monitored, studied and understood so that the
maximum use can be made of it. With increasing exploitation of the power
and irrigation potential of the Himalayan streams, increasingly detailed
information regarding snow cover and glacier hydrology will be required.
The effort needed to pursue this objective will be recompensed many times
over by the benefits that will accrue.
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CHAPTER 10

WATER RESOURCE POTENTIALS
OF THE HIMALAYA
Y. K. MURTHY

The Himalaya exercise a dominant influence on meteorological conditions
over the Indian subcontinent as well as on its physical geography, and they
vitally affect the entire area and its water circulation system. By virtue of
their high altitude and location in the path of the monsoons, the Himalaya
cause precipitation of most of the cloud moisture, either as snow or rain.
They are a vast reservoir of water in the form of ice, snow-fields and glaciers, giving rise t o many large rivers and innumerable streams which constitute major valley systems south of the range, such as the Brahmaputra,
Ganga and Indus. These mighty water systems give life to the northern part
of the Indian subcontinent but during the monsoon months of July to
September they sometimes cause devastating floods which have brought
acute distress to millions in the riverine plains. Inspired by the vast water
potential of the Himalayan rivers, governments of the subcontinent have
endeavoured for many years to utilize them for the enrichment of the lives
of their people.
DRAINAGE SYSTEMS

The drainage system of the Himalaya, composed of rivers and glaciers, is very
complex indeed. It must be remembered that this drainage is not, in a large
measure, a consequent drainage, that is, its formation was not consequent
upon the relief of the mountains; but, on the other hand, there is clear evidence that the principal Himalayan rivers are older than the ~nountai~ls
they cut through. Wadia (1975) points out: 'During the slow process of
mountain formation by the folding and upheaval of rock beds, these old
rivers kept very much to their own channels . . . The great momentum acquired by this upheaval was expended in eroding their channels at a faster
rate. Thus the elevation of the mountains and the erosion of valleys proceeding paripassu the mountain chains emerged with a completely developed
valley system cutting it in very deep transverse gorges. . . . This circumstance
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of antecedcnce drainage of the Himalaya explains the peculiarity that thc
great rivers drain not only the southern slopes of these mountains, but, to
a large extent, the northern Tibetan slopes as well, the watershed of the c b i n
being not along its highest peaks, but a great distance to the north of it.'

The snow line, or the lowest limit of perpetual snow on the southern slopes
of the Himalaya, varies from 4300 m in the eastern Himalaya to 5800 m in
the western. On the Tibetan side the snow line is about 900 m higher owing
to the dessication caused by the absence of moisture-bearing winds. The
Great Himalayan range is a vast gathering ground of snow, nourishing a
multitude of glaciers, some of which are among the largest in the world
outside polar circles.
Himalayarz River ..yste~~is
Three major river systems-the Indus, the Ganga and the Brahmaputra
rise in the Himalayan region; the Indus and Brahmaputra to the north
of the chain near Lake Mansarovar, and the Ganpa in the middle of the chain
in the Garhwal region.
THE INDUS SYSTEM

The Indus, which rises in Tibet, enters the south-eastern corner of Kashmir
and flows in a north-west direction. After traversing mountain ranges in
Kashmir the river takes a southward turn, enters Pakistan, and flows at the
foot of the great mountain, Nanga Parbat. In Pakistan, it is joined by the
Kabul river from the west and it receives the accumulated waters of five
easterfi tributaries-the
Panchnad-near
Mithankot. The river finally
empties itself into the Arabian sea near Karachi. The total length of the
lndus from its source to the sea is 2880 km, of which 1114 km lie in India.
The Indus river system drains a large part of north-west India and most
of the territory of Pakistan. The total catchment area of the Indus river
system is 11.65 lakh sq. km. The mighty Indus and its easternmost tributary, the Satluj, rises in the Tibetan plateau near Mansarovar lake, whilst
the Kabul rises in Afghanistan. Most of the Indus basin, however, lies in
India and Pakistan, the catchment area in Tibet and Afghanistan being only
about 13 per cent of the total area of the basin. Of the total catchment area
of 11.65 lakh sq. km about 4.5 lakh sq. km lie in the Himalayan mountains
and foothills, which are the source of water suppljl: the rzst lie in the arid
plains 01' India and Pakistan.
THE GANCA SYSTEhl

The Ganga has twin sources, the main one being the Gangotri glacier in
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Uttarkashi district of northern Uttar Pradesh, where it is called Bhagirathi,
and the other being the Satopanth glacier north-west of the famous pilgrim
centre of Badrinath, where it is called the Alaknanda. The two join at
Devprayag to form the Ganga which emerges from the hills at Hardwar.
At first the river takes a southerly direction and then turns eastwards, flowing
through the plains of Uttar Pradesh, Bihar and West Bengal. Here it bifurcates, into the Padma, flowing into Bangladesh, and the Bhagirathi, known
as the Hooghly in the lower reaches, flowing through Calcutta into the Bay
of Bengal. The important tributaries of the Ganga are Yamuna, Ramganga,
Ghaghra, Gandak, Bagmati, Kosi and Sone. The total length of the river
(measured along Hooghly) from the source to its outfall in the sea is
2525 km.
The catchment area of the Ganga basin, including its southern tributaries
which originate in the Vindhyan plateau, is 10.86 lakh sq. km, of which 8.61
lakh sq. km is in India, the rest being in Nepal and Bangladesh. The total
drainage of the Ganga and its tributaries which originate in the Himalaya
(excluding tributaries joining it from the south) is 6.5 lakh sq. km. The
Ganga basin covers sligthly more than one-fourth of the total geographical
area of India, and is the biggest river basin in the country.
THE BRAHMAPUTRA SYSTEM

The Brahmaputra, which ranks among the mighty rivers of the
world, rises in the Great Glacier in the Kailash range in the northern-most
chain of the Himalaya, just south of lake Konggyu Tsho in the Tibet region.
The Tsangpo, as the river is known there, flows eastwards for about 1700 km
through southern Tibet. In this reach, it is joined by a number of tributaries.
Near Lhotse Dzong, it opens out into a wide navigable channel for about
640 km. Thereafter the river breaks through a succession of rapids, turning
first ilorthwards and finally in a great loop southwest through Arunachal
Pradesh in India, first as the Siang and then as the Dihang. Emerging into the
Assam Valley, it is joined by two tributaries, the Dihang and the Lohit.
From here onwards the river is known as the Brahmaputra. After flowing
through a stretch of 720 km in the Assam valley, it enters Bangladesh and
finally j oins the Ganga at Goalundo. Their combined flow meets the Meghna
105 km below Goalundo. From this confluence southwards, the river forms
a broad estuary before flowing into the Bay of Bengal. The principal tributaries of the river from the north are the Subansiri, Kameng, Dhansiri,
Manas, Champamati, Saral-bhanga, Sankoshi and the Tista. Important
tributaries from the south are Burhi Dihing and Kopili.
The total length of the Brahmaputra is 2900 km and it drains an area of
5.8 lakh sq. km before joining the Ganga in Bangladesh. Of the total drainage,
1.87 lakh sq. km lies in India. Most of the run-off in the river is contributed
by heavy rainfall of about 5100 mm to 6400 mm in the Abor and Mishmi
hills in Arunachal, and 2500 mm to 5100 mm in the Brahmaputra plains.
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WATER RESOURCES OF THE HIMALAYA

The Himalayan rivers are a source of life-giving water for over 350 million
people in north-western, northern and eastern India. The total surface water
run-off of the three river systems is assessed below:
Average Annual Flow in
mlliard ma
Indus
Ganga (at Farakka)
Brahmaputra (at Bahadurabad, Bangladesh)
"Milliard cubic metres

million acre feet+

209.7
390.0
606.7

Maft

The average annual flow in the three river basins in Indian territory alone
is estimated below:
Average Annual Flow in

Indus Basin
Ganga Basin
Ganga (upto Farakka) including south bank
tributaries

milliard ma

million acre feet

73.3

59 .4

390.0

317.0

Brahmaputra Basin
Brahmaputra (up to Pandu)
Manas (up to Mathanguri)
ti st^ (up to Anderson Bridge)

Most of the flows in the three systems are contributed by rivers and tributaries originating in the Himalaya. Part of the Ganga's run-off is contributed by rivers draining the Vindhyan hills in central India and uplands in
south Bihar.
It may be of interest to compare the average run-off of these Himalayan
rivers, with the run-off of some other rivers of the world.

Development of Potential
There is tremendous potential for development of the Himalayan water
resources for irrigation, power generation, domestic and industrial water
supply and navigation. While hydel power can be created by the execution
of storage dams and diversion schemes within the Himalayan region itself,
actual utilisation of the river waters for irrigation is possible only in the

The Hi~nalaya
TABLE10.1

Average Annual Run-of of Some In~portantRivers of the World
Annual Run-ofl
River basin

Milliard
111~

Million
acre ft

Amazon
Congo
Yangtze
Brahmaputra
Mississippi
Yenisei
Mekong
Ganga
Irrawady
St. Lawrence
Amur
Danube
Volga
Indus
Godakari
Nile
Euphrateq Tigris
Rhine
Krishna
Amu Darya
Rhone
Dnieper

plains and the valleys lower down, through releases from storage reservoirs
and the diversion of run-of-the river flows.
HYDRO-POWER POTENTIAL.

Accordiilg to surveys carried out by India's Central Water and Power Commission, the hydro-power potential of all rlver systems originating from the
Himalaya in India and Nepal is 28,150 megawatt (Mw) at 60 per cent load
factor, the basin-wise bleak up being:
Hydro-power potential
at 60 per cent LF* (Mw)
lndus
Ganga

Brahmaputra

Total
"Load factor

Water Resource Potentials of the Himalaya

157

IRRIGATION POTENrIAL IN INDIA

The Irrigation Commission (1972) assessed the utilizable water resources
of the three river systems as shown below:
milliard ma
Indus (on the basis 01 waters allocated to India
by the Indus treaty)
Ganga (including southern tributaries)
Brahmaputra
Total

Maft

49.3
185.0
12.3
246.6

Utilizable water resources are substantially less than total availability in
the rivers due to lirnitati ons of topography, physiography, geology, dependability and quality. In the case of the Brahmaputra, the Commission's
assessment was that the scope for utilization of its waters for irrigation was
very limited, and only a few medium and light irrigation schemes werc
possible within the river basin in the Assam Valley.
Till very recently, the ultimate irrigation potential of the three river basins,
taking into account the surface water availability from Himalayan river
systems (excluding ground-water), was broadly assessed as under:
ha. thousand
lndus
Ganga
Brahmaputra

The above assessment, however-, does not take into account the vast possibilities of extension of irrigation facilities through a process of optimization,
by resorting to systems planning; large inter-basin transfers of waters between
the three river systems; and the construction of storages in the head reaches
of Himalayan rivers in Nepal.
FLOOD PROBLEM

The phe~zomenalwater resources of the Himalayan region are not an unmixed blessing. Excess water is also responsible for severe floods, drainage
congestion, and bank erosion in the plair~sand valleys. The magnitude of the
problem varies from one river system to another and also from area to area.
The catchments of the Brahmaputra and its tributaries receive very heavy
rainfall ranging from 110 cnz to 635 cm a year, mostly during the monsoon
n~onthsof June to September. As a result, the region is subject to severe
foods. The hilly strata is also friable and susceptible to erosion, and thc
rivers are thus highly charged with silt. I n addition, frequent earthquakes
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occur in the region, causing numerous landslides in the hills and upsetting
the regime of the rivers. The problems encountered are, spilling, drainage
congestion, and a tendency for some rivers to change their course. In recent
years, erosion along the banks of the Brahmaputra has assumed serious
proportions. Similarly, large parts of north Bengal are inundated every year
due to floods in the rivers Tista, Jaldhaka and Torsa, which carry large
amounts of silt, and also tend to change their courses.
In the Ganga system, the flood problem is mostly confined to areas on the
northern bank of the river. Damage is caused by the tributaries spilling over
their banks and changing their course. In general, the flood problem increases from west to east and from south to north, the problem being aggravated
by drainage congestion. Flooding and erosion is serious in the states of
Uttar Pradesh, Bihar and West Bengal. In north Bihar, floods are more or
less an annual feature. The rivers in this area, such as the Burhi Gandak,
Bagmati, Kamla, the rivers of the Adhwara group, the Kosi and Mahanada,
spill over their banks causing considerable damage to crops and dislocation of traffic. During the last few years, problems of bank erosion have
occurred at a number of places along the Ganga in Bihar. In Uttar Pradesh,
frequent flooding is caused due to spilling of the Rapti, Ghagra and Gandak
which originate in the Himalaya.
Compared to the Ganga and the Brahmaputra regions, flooding in the
Indus basin is relatively slight. In Kashmir, floods occur in the Jhelum when
there is a rise in the level of Wular lake. The main problem in the plains is
that of inadequate land drainage which causes inundation and waterlogging over vast areas.
In India, 25 Mha. are assessed as prone to flooding out of which 15 Mha.
in the states of Uttar Pradesh: Bihar, West Bengal and Assam are affected
annually by floods in rivers originating in the Himalaya. On the average,
flood damage to crops, houses and public utilities is about Rs 1360 million
per annum in the Ganga basin, of which 70 per cent is accounted for by
damage to crops. Average annual loss of human life and cattle is 384 and
8100 respectively. The average annual damage due to floods in the Brahmaputra valley in Assam alone is about Rs 86 million. In addition to the
actual damage, there are indirect losses resulting from disruption of rail and
road traffic and dislocation of normal life and business, resulting in wastage
of productive man-power and fall in industrial production and trade, along
with the possible adverse effects on public health. Large sums have to be
spent every year on the relief and rehabilitation of flood-affected people.
PRESENT STATUS OF WATER RESOURCES DEVELOPMENT

IRRIGATION

Before 1947, in undivided India, considerable use was being made of river
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waters for irrigation thanks to the large number of perennial, non-perennial
and inundation canals constructed in the nineteenth and early part of the
twentieth century. As a result of partition, the bulk of this sytem fell within
Pakistan; only three perennial canals (one of which was divided between
India and Pakistan), two non-perennial canals and nine inundation canals
remained in India. Before 1967, the Indus canals irrigated annually an area
of 9.6 Mha. of which 8 Mha. lay in what is now Pakistan, and only 1.6
Mha. in India. The three important perennial irrigation systems which came
to India were the Upper Bari Doab Canal, taking off from the Ravi, and
the Sirhind and the eastern canals taking off from the Satluj.
There has been a very considerable spurt in water-resources development
in the Indus basin since 1947. The question of sharing the waters of the
Indus basin rivers between India and Pakistan was the subject of prolonged
negotiations, culminating in a comprehensive Indus Treaty signed in 1960.
India was allowed to use the entire waters of the three eastern tributaries,
the Satluj, Beas and Ravi, along with limited use of the Chenab and Jhelum
waters for meeting the needs of Jammu and Kashmir. This paved the way
for the smooth development of the water resources of the region.
Amongst the outstanding water resources projects which have been completed or are under completion, pride of place goes to the Bhakra Nangal
project on the Satluj which involved construction of a 224 m high dam
providing 8 milliard cu. m of live storage for irrigation and power. Incidentally, this was the first major storage project, executed to tap the water
resources of the Himalaya in the Indus basin. Other projects, which are bold
in concept and gigantic in size, are the Rajasthan Canal which takes off
from Harike barrage from the Satluj, the Beas dam at Pong; and the BeasSatluj Link, upstream of Bhakra reservoir. Another project due to be started
is the storage dam across the Ravi at Thein. On completion, these projects
would practically utilize all the waters allocated to India under the Indus
Treaty. Irrigation potential, created by utilization of surface waters in the
states of Jammu and Kashmir, Punjab, Hal-yana, and Himachal Pradesh,
and part of Rajasthan through rivers of the Indus system, increased from 1.5
Mha. in 1951 to about 4.4 Mha. by the end of 1977-8.
HYDRO POWER

Hardly any use was made of waters for power generation in 1947. Hydel
power availability in the Indus basin was mainly through one scheme, namely,
the Joginder Nagar Ma ndi Hydroelectric works on the Uhl river, a tributary
of the Beas in Punjab. Since 1947, there has been a phenomenal increase in
hydro-power generation from the water resources projects mentioned earlier, which have been conceived mostly as multi-purpose projects providing
irrigation as well as power. A number of exclusive power projects have also
been constructed or are under execution, which envisage diversion of runof-the river flows for power generation. Hydel generation capacity, which
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was only 53 M w in 1947, increased to about 2000 M w by the end of 1977-8.
Table 10.2 gives the details of some important water resources projects
completed and under execution, proposed in the Indus basin in India.

Important Water Resources Projects in the Indus Basin
Irrigation benefits
000 ha
Bhakl.2 Nangal
Beas dam at Pang
Beas-Satluj Link
Rajasthan Canal
Thein Dam (under construction)

1460
1200*
320
1258
3 50

Installed hydropower capacity (Mw)
1207
240
660

-

480 (proposed)

*It will provide total irrigation of 1.2 Mha.--0.8 Mha. in Rajasthan through
the Rajasthan Canal and 0.4 Mha. through canal systems in Punjab and Haryana.

Ganga Basin

A number of irrigation systems were executed in the Ganga basin during the
pre-1947 period to utilize run-of-the-river flows for irrigation. Among the
major irrigation systems which existed at that time were the Eastern, Western
Yamuna, and Agra Canals (Yamuna), the Upper and Lower Ganga Canals
(Ganga), the Sarda Canal (Sarda), the Sone Canal (Sone) and the Betwa
Canal (Betwa). Besides perennial canals there were a number of ii~undation
canals which existed at that time.
Since the start of planned development in 1951, a large number of water
resources projects have been undertaken to extend irrigation facilities to
new areas. Amongst the outstanding projects executed or under execution
are the Ramganga and Sarda Sahayak projects in Uttar Pradesh, and
Gaildak and Kosi projects in Bihar. Under the Ramganga Project, the first
storage dam across a major tributary of the Ganga has been completed to
augment irrigation on existing systems in the Ganga-Yamuna Doab, and to
further extend irrigation facilities to new areas. Sarda Sahayak, which is
the biggest single irrigation project in India, envisages diversion of the
hitherto untamed waters of the Ghaghra to augment the existing Sarda
Canal system for the massive expansion of irrigation to new areas in central
and eastern Uttar Pradesh. The Gandak project aims to provide irrigation
facilities to large areas in Bihar and eastern Uttar Pradesh. The Kosi river
which has bcen causing havoc and misery for generations o n account ol'
recurring floods, has been tamed by the execution of comprehensive projects
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for flood control, irrigation and power generation. The river has been controlled by the construction of embankments along both banks, and by canal
systems on both flanks to irrigate the large area.s thus made flood free. In
addition to these major schemes, a large number of other major and medium
schemes have been executed to expand irrigation facilities in the basin.
As a result, irrigation potential of over 12 Mha. has been created in the
Ganga basin in the states of Haryana, Uttar Pradesh, Bihar and West Bengal,
through utilization of surface waters; the bulk of it through execution of
projects on rivers originating in the Himalaya.
HYDRO POWER

Before 1947. hydel-power development was limited to the utilization of
canal falls on the Upper Ganga and Sarda canals in Uttar Pradesh and installed hydro-power capacity was only 26 Mw. Since then there has been a
tremendous increase in hydel-power capacity in the region as a result of the
execution of multipurpose and hydel-power projects. Amongst the notable
schemes which have been executed or are under execution are Ramganga,
on the Ramganga river, Gandhisagar, Rana Pratapsagar and Jawaharsagar
hydel-power stations on the Chambal river, Rihand and Obra Stations on
the Rihand river and a series of power stations to tap the potential of the
Yamuna and its tributaries in Uttar Pradesb. On the main Ganga itself, two
schemes, namely Maneri Bhali on the Bhagirathi and Rishikesh Hydel on
the main Ganga, are at present under construction. The power potential
of Yamuna valley has been tapped through a series of cascade developments, and four power stations-Chhibro, Dhakrani, Dhalipur and Kulhalhave already been commissioned. The total installed hydro-power capacity
in the Ganga Basin was over 1450 Mkw at the end of 1977-8, of which
650 Mw was through utilization of waters of rivers which rise in the
Himalaya.
FLOOD CONTROL

To provide protection to large areas prone to flooding, a number of floodcontrol works, mainly embankments, have been completed during the last
twenty-five years. Among the most important are: embankment on the
left bank of Buri-Gandak (length 317 km), embankment on right bank of
Buri Gandak (length 312 km), Kosi flood embankments (length 246 km),
embankments along the Bagmati in the lower reaches (total length 249 km),
embankment along the Mahanandi (length 208 km) and right-bank embankment along the Ganga from Buksar to Koilwar (length 96 km). Apart from
flood embankments, storages have been provided to moderate the floods on
the Damodar river. In addition, a number of flood-control schemes for tbe
protection of towns have been undertaken. An area of over 3.5 m. ha. has
thus been afforded flood protection.
Table 10.3 gives details of important water resources projects executedl
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or under execution in the Ganga Basin so far.

TABLE10.3
Important Water Resources Projects in the Ganga Basin
Irrigation
benefits
'000 ha

Installed
hydro-power
capacity (Mw)

Ramganga (UP)
Sarda Sahayak (UP)
Gandak (UP & Bihar)
Kosi (Bihar)
Matatila (UP)
Tehri Dam (UP)
Rajghat (UP & MP)
Bansagar (Bihar, MP & UP)
Left Bank Ghagra Canal (UP)
Rihand (UP)
Chambal stages I, I1 & 111 (Rajasthan & MP)
Yarnuna Hydel Project I & IV (UP)
DVC Dams (West Bengal & Bihar)
Kangsabati (West Bengal)
Mayurakshi (West Bengal)
Madhya Ganga (UP)

Brahmaputra Basin
IRRIGATION

No use was made of the waters of the Brahmaputra and its tributaries till
recently. Being in a high-rainfall area, there is little scope for irrigation in
the Brahmaputra valley in Assam. However, during the last decade, a nuinber of medium-sized irrigation projects have been taken up, based on the
utilization of waters of the river's tributaries. The first sizable project was
the Yamuna project, commissioned during 1974-5. Another scheme, which
envisages the lifting of water from the main Brahmaputra, was to be commissioned in 1978. In addition, a number of schemes, including a major one at
Dhansiri (North), a northern bank tributary of the Brahmaputra, have been
taken up. An irrigation potential of 0.4 Mha. has been created through surface-water irrigation schemes up to the end of 1977-8.
HYDRO-POWER

Until shortly after 1947, the installed hydro-power capacity was only about
3 Mw through very small schemes. Large schemes to tap the hydro potential
of the Brahmaputra and its tributaries were taken up only after 1951.
Amongst the projects completed so far, are the Jaldhaka project on the
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Jaldhalca in North Bengal, and the Umiam scheme (stages I and 11) on the
river Umiam, a south-bank tributary of the Brahmaputra. Work has since
begun on Umiam Project Stage 111. The total installed hydro-power capacity
by the end of 1977-8 was 100 Mw.
FLOOD CONTROL

Floods are a major problem in the Brahmaputra valley. In the last twentyfive years, a number of embankments, spurs, dykes, etc. have been constructed along the Brahrnaputra and its tributaries in Assam as well as in
north Bengal. In the fifties, elaborate flood protection works, consisting
of stone spurs, semi-permeable spurs, protective piles, etc. were constructed
to protect Dibrugarh town situated beside the Brahmaputra in the Assam
valley.
Table 10.4 gives details of important water resources projects constructed
or under execution in the Brahmaputra basin.

Important Water Resources Projects in the Brahmaputra Barin
Project
Dhansiri (Assam)
Yamuna Project (Assam)
Kaliabore Lift (Assam)
Jaldhaka (West Bengal)
Umiam Hydel (Stages I, I1 & Ill) (Meghalaya)
Tista Barrage (West Bengal) (under construction)

Irrigation benefits
('000'ha)

Lnstalled hydro
capacity (Mw)

83
39
14

380

SOME OUTSTANDING FEATURES OF WATER RESOURCES DEVELOPMENT

The development of Himalayan water resources has some striking features.
Large scale intra-basin and inter-basin transfer of waters, particularly in
Punjab, Haryana and Rajasthan have been effected to ensure equitable distribution. Through the inter-linking of four rivers-the Ravi, Beas, Satluj
and Yamuna, it has been possible to cover a large area of these states with
irrigation facilities on an optimuni basis. Major links have been established
or are being established to connect the rivers Ravi-Beas, Beas-Satluj and
Satluj-Yamuna. Another objective of the intra-basin water transfers has
been to augment the supplies in the existing systems, to increase the intensity of irrigation, and to bring new areas in the command under irrigation.
Sarda Sahayak and Ramganga projects are outstanding examples of this
kind.
Another important development has been the creation of storages on the
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Satluj, Beas and Ramganga which have helped to extend rabi (winter) imgati on considerably. Some more storage projects have also been approved
which, on completion, will further extend perennial irrigation in this area.
The execution of multi-purpose storage projects provides for generation of
cheap power along with irrigation benefits. This has helped the development
of industry in northern India which has no other natural sources of energy
such as coal and petroleum.
FUTURE DEVELOPMENT IN THE HIMALAYA-PROBLEMS

AND NEEDS

A number of major storages for power generation, irrigation and flood
control are contemplated in the Himalaya to tap the region's water potential. These include dams across the Ravi, Beas and Satluj, barrages and
dams across the main Ganga and its tributaries Alaknanda and Bhagirathi,
and dams across the Sarda and Ghagra, both in India and Nepal. The possibility of construction of dams across the Rapti and Kosi for flood protection
in the plains lower down, is also under serious consideration, in consultation with Nepal. Apart from storage projects, a large number of hydel
schemes are being considered, based on the diversion of flows in
various rivers, and they envisage the construction of barrages and diversion
works, water conductor systems, and power houses deep in the Himalayan
terrain.
The need for creation of storages in the central Himalaya is becoming
imperative for both irrigation and power development because most of the
run-of-the river flows have already been tapped. Further expansion of irrigation facilities will only be possible through creation of storages on the
Himalayan rivers and in the augmentation of flows from their basins. Projects
would therefore need to be conceived as multi-charactered with irrigation
being a major benefit equally with power generation.
A permanent solution of the acute problem of flood control in the Ganga
and Brahmaputra basins calls for the creation of storage reservoirs across
various tributaries of these two rivers. The problem is particularly acute in
eastern Uttar Pradesh and north Bihar, due to floods in the Rapti, Gandak,
Kosi and other tributaries. Without long-term measures like detention dams,
the present scheme of providing protective embankments may become ineffective due to the river beds being raised by silting. Since the most likely
dam sites for the Ganga system lie in Nepal, bilateral agreements between
India and Nepal would be required for their execution; not to speak of
extensive afforestation to reduce erosion and siltation.
Long- Term Goals of Development

The Ganga basin is one of the most densely populated areas in the worldflowing through three countries, India, Nepal and Bangladesh. In India,
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it has an area of about 86 Mha. of which nearly 60 Mha.are cultivable.
At present about 20 Mha. are under irrigation, through utilization of surface and ground water. Agriculture being the main source of livelihood for
the majority of people in the area, an assured supply of water is an imperative necessity. The massive expansion of irrigation facilities in the Ganga
basin in India demands immediate planning. Apart from meeting the irrigation requirements in the upper region in Haryana, Uttar Pradesh and
Bihar, Ganga waters would be needed to augment the flows of the BhagirathiHooghly for the preservation of Calcutta port, as well as for irrigation in
West Bengal and the development of the Sunderbans.
Roughly one-third of India is drought prone. Even drinking water is not
available in the extensive drought-affected areas of western India and in the
rain-shadow areas of the peninsular plateau. Removal of regional
disparities to the extent possible, calls for plans for optimum utilization of available water resources to provide benefits to these areas. Since
the Ganga is the major source of water within economic reach of watershort areas, any perspective plan in the context of the needs of the country
as a whole cannot overlook the use of Ganga waters for the drought areas
which lie outside the basin. Future developments have, therefore, to be
planned keeping these requirements in view.
A rough assessment has shown that the available surface flows in the
Ganga system would be inadequate to meet the various needs indicated
above. The problems of water shortage in the Ganga Basin are, therefore,
likely to crop up much sooner than we think. The Yamuna, a major tributary of the Ganga, already suffers from acute shortage of water, which has
retarded the economic development of this sub-basin. Urgent measures for
the augmentation of water supplies from the Indus basin are being taken
and a link project to divert Satluj waters to the Yamuna is under execution.
Water shortages have begun in the dry weather in the Sarda, Ghagra and
other tributaries. The Ganga in its lower reaches does not carry enough water
to meet the requirements of India and Bangladesh.
Taking an overall view of the water problem in the great plains lying at the
foot-hills of the Himalaya, one cannot fail to notice the striking difference
in water availability from west to east. Whereas most areas in the Indus
and Ganga plains are arid or semi-arid, relatively speaking, there is surplus
water in the eastern region fed by the Brahmaputra and its tributaries. There
are areas in the west which are prone to frequent droughts. On the other
hand, many areas in the Ganga and Brahmaputra river basins are subject
to recurring floods. The perennial problem posed by water in the region lies
in this duality, surfeit and scarcity. Floods and droughts alternately bring
havoc and tragedy to millions of people. The main problem before planners
is the control of floods and removal of droughts. In the future development
of water resources, therefore, the goal to be aimed at is to find an appropriate solution to this twin problem through a process of optimization
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of available water resources, to provide the maximum good to the maximum
number of people in the area.

Future Possibilities of Development
INDUS BASIN

The ultimate development of the water resources of the Indus basin in
India is limited to utilization of the waters allocated to it under the Indus
Water Treaty. So far as utilization for irrigation is concerned, it would be
practically complete after storage is created across the Ravi at Thein. Future
water development in this basin would be mostly for power generation,
mainly in the head reaches of the rivers Satluj, Beas, Ravi and Chenab, deep
in the Himalaya. A number of such projects have been investigated and
some projects will be executed.
OANOA BASIN

As discussed earlier, the Ganga basin is likely to experience acute water
shortages. Plans for the development of its water potential should be accorded over-riding priority. As indicated above, against the cultivable area
of 60 Mha. presently about 20 Mha. are irrigated-10 Mha. through the
use of surface water and another 10 Mha. through the use of ground water.
With the available surface water resources within the region, it shollld be
possible to increase the irrigation coverage to about 30 Mha. or so. For
providing irrigation to the entire cultivable area, apart from the utilization
of ground water, it would be necessary to provide storage in the head reaches
of the rivers in the Himalaya to augment and regulate surface water flows.
Investigation has already started on a number of storage schemes. The
two major storage projects which are being considered are the Kotlibhel
dam across the main Ganga with a storage of 2 m.ft which would provide
irrigation and power benefits, and another dam across the Yamuna at Kishau
with a storage of 1.10 Maft. In Nepal, preliminary studies made so
far indicate the possibility of four storage projects-Chisapani on the Karnali (6.2 Maft) and Bolubhang on Rapti. Two storage schemesPancheshwar and Purnagiri on the Kali river are proposed on the IndoNepal border. Because of the mountainous terrain, the possibility of constructing a n adequate number of economically viable storage projects is very
limited.
On completion, these storage schemes in India and Nepal will to some
extent, increase the dry-weather flows in the system in the lower reaches.
However, the augmentation possible from these storages will be marginal
compared to the needs lower down in the Ganga basin.
BRAHMAPUTRA BASIN

As indicated earlier, the Brahmaputra carries abundant supplies of water.
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So far as consumptive use of its water within the basin is concerned, the
requirements are very small. There is need for irrigation in some areas of the
Assam valley, which are comparatively rainshadowed, and for multiple
cropping in areas below the foot-hills of Upper Assam. A number of medium
projects on tributaries of the Brahrnaputra are proposed to meet this need.
There is a possibility of lifting small quantities of water directly from the
main river, as indicated earlier.
The river has tremendous potential for hydro-power generation. The
bed level of the river, before it enters India from what is known as the 'Great
Bend', falls from over 3000 m to less than 500 m in a relatively short stretch,
as the river flows through a succession of rapids. With the high discharges
in the river and huge falls available, the river in this region, which lies in
Tibet as well as India, represents the world's largest single potential source
of hydro-power. In India alone the river and its tributaries have tremendous
power potential.
At present, two giant storage projects-one across the upper reaches of
the main river while it is still the Dihang, and the Subansiri-are under
investigation with the aim of providing irrigation, power and flood control
benefits.
MEGHNA BASIN

The water resources of the Meghna basin adjacent to the Brahrnaputra
valley in Assam also offer tremendous possibilities. Its headstream, the
Barak, rises in the Manipur hills in India. Flowing through Assam it enters
Bangladesh, where, swollen by a number of tributaries, it is known as
the Meghna in the lower reaches. Finally, it joins the Padma-the combined
flow of the Brahmaputra and Ganga at Chandpur. There is copious rainfall
in the watershed of the Meghna and Barak rivers. The total drainage area
of the basin is 90,000 sq. km and the mean annual flow is 111 milliard cu.m.
The water resources of the Meghna have so far been practically untapped.
There is not much scope for utilization of its waters for irrigation within
the Barak sub-basin in India; however, the possibilities of creating storage
for affording flood protection and power generation are being investigated.
OPTIMUM UTILIZATION OF HIMALAYAN WATER RESOURCES
JN THE EASTERN REGION

No major water resources development schemes have so far been taken up
in the eastern Himalaya. Two large multi-purpose reservoirs-the Dihang and
the Subansiri-as well as another large reservoir on the Barak river in the West
Manipur hills, are currently under investigation. The Ganga-BrahmaputraMeghna system constitutes a major international basin. The Ganga arm,
however, has an average flow of 1306 cu.m. per year per capita, compared to
the 11,902 cu. m per year per capita, and 41 11 cu. rn per year per capita of
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the Brahmaputra and Meghna arms respectively, and the 2976 cu.m. per year
per capita of the system as a whole. Similarly, the Ganga arm has an average
flow of 0.57 m depth per ha. of the cultivable area, against 7.38 m per ha.
and 2.79 m per ha. respectively for the Brahmaputra and Meghna arms, and
1.40 m per ha for the system as a whole. Further, the Brahmaputra carries
the lowest flow of 3540 cu. m/sec towards the end of February,. On the other
hand, the Ganga carries its lowest flow of 1756 cu.m/sec towards the end of
April. The Brahmaputra rises to 4404 cu.m/sec by the end of March and 8297
cum/sec by the end of April. The Brahmaputra and Meghna carry abundant
surplus water since the requirements within their basins are very small;
further, there are attractive possibilities of storage which can augment the
fair weather flows very substantially.
A broad assessment made regarding the gross area which could be irrigated using surface as well as ground water in the Ganga basin in India
indicates that about 60 Mha. could be irrigated annually in the plains of the
Ganga basin. So far as ground water is concerned, it is assessed that it
may be possible to step. up its use for irrigation from about 10 Mha. at
present to around 21 Mha. However, this would be possible only if 3 5 4 0 %
of surface irrigation is established. The irrigation potential from surface
water depends on the utilizable quantum of river flows, and the extent to
which regulation is possible with the help of storage. As the scope for providing storage both in India and Nepal is very limited, even the modest irrigation needs of the Ganga basin cannot be met unless the waters of the Ganga
are augmented. The transfer of surplus waters from the Brahmaputra to
the Ganga to meet the growing requirements of water in India and Bangladesh would provide the solution.

Brahmaputra-Ganga Link
With this aim in view, India has recently proposed the construction of a lorge
water-resources project in co-operation with Bangladesh The scheme drawn
up by the Department of Irrigation in consultation with the Central Water
and Power Commission and other agencies, envisages the construction of a
barrage across the river Brahmaputra at Jogighopa in Assam, a Link Canal
320 km in length, taking off from the barrage on the right bank with a
discharge capacity of 2830 cu. mlsec (1,00,000 cusecs) and joining the Gangs
at a point upstream of Farakka in west Bengal. About two-thirds of the canal
will be in Indian territory and the remaining one-third in Bangladesh. The
present fair-weather flows in the Brahmaputra and Meghna are too large to
be utilized within their respective basins in the foreseeable future and certain quantities of water can be diverted to the Ganga without causing any
serious problems. The construction of storage can be taken up subsequently
and appropriately phased out, depending on the requirements of water
in the Ganga and the demands on the Brahmaputra waters.
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Dihang dam with a maximum height of 240 m is expected to create a
large storage of 33 milliard cu.m (26.5 Maft), and would be the largest
in India. The proposed dam across the Subansiri would store 9.25
milliard cu.m (7.5 Maft) with a height of 210 m. The Tipaimukh dam
across the Barak could be designed to store up to 10 milliard cu.m
(8.1 Maft) of water. The benefits which are anticipated from the scheme are
summarized below :
1. The Link Canal with a capacity of 2830 cu.m/sec (1,00,000cusecs) would
provide irrigation and water-supply benefits en route and beyond, besides
augmenting the flows at Farakka for the benefit of Calcutta Port, particularly
during the critical dry months March to May. Additional irrigation for
8 m. ha. can be had in Jndia and Bangladesh, besides providing 1133
cum/sec (40,000 cusecs) to Calcutta Port throughout the year.
2. Hydro-power will be generated aggregating to nearly 10 million kW
at 60 per cent load factor (51,400 GWh per year). With small additional
installation, 20,000 GWh seasonal energy can be generated every year.
3. ~easonableflood protection would be provided to an area of 2 Mha.
in India and Bangladesh, the major portion being in Bangladesh, in
addition to providing substantial relief to an equal area which is suffering
from deep flooding.
4. Perennial navigational facilities would be created from Dibrugarh to
Bangladesh and beyond up to Farakka-Calcutta and Farakka-Patna and
upstream. In Bangladesh, the project would also provide additional routes
of navigation along the south-flowing tributaries such as the Karatoya,
Atrai and Tangan. The two countries would be linked by major navigational
routes promoting trade, commerce and regional development.
5. The problem of salinity in the coastal areas of Bangladesh and India
would be mitigated, benefiting agriculture, fisheries and forestry.
IMPACT OF WATER RESOURCES DEVELOPMENT ON
THE HIMALAYAN ENVIRONMENT

The need for water-resources development is necessary for increasing agricultural production to meet the demands of a rapidly growing population
south of the Himalaya. The next few decades will therefore see a tremendous boost in the water-resources development in the region. A large number
of storage and diversion schemes are likely to come up in the Himalaya, which
will lead to all-round development. New roads and railway lines need to be
constructed to link project sites in remote areas with railheads and centres
of trade and commerce, and these, in turn, would open up the entire region.
Unless proper corrective measures are taken, the construction of workc
to develop the water-resources potential could lead to far-reaching changes
in the Himalayan eco-system. Sedimentation, soil erosion, stratification
and adverse effects on the aquatic environment are some of the major forms
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of disruption which have resulted from water-development projects elsewhere in the world. Creation of reservoirs could submerge large areas of
farmland, forest and pastures. The entire Himalayan region is rich in forest
and rare'flora. Any reduction in forest cover is likely to result in problems
of soil erosion, flash floods in streams, besides loss of revenue from forest
produce. Already, because of the pressures of development, there has been
a sharp reduction in wild life. With accelerated development of the region
in future, there is a distinct danger that some of the rare species may become
extinct. Care would, therefore, have to be taken to ensure that such harmful effects are avoided, or at least rninimised, by adopting programmes
for soil conservation, afforestation, and reserves for preservation of natural
species.
Furthermore, unless proper measures are taken in advance, the expansion
of irrigation facilities might cause serious water logging and salinity, and
pollution hazards would increase with the depletion of river flows. Systematic
programmes therefore, need to be prepared for afforestation of areas affected
by river conservancy projects.
More attention reeds to be paid to the problem of recurring floods in the
Ganga and Brahmaputra basins. Various flood-protection devices, such as reservoirs, detention basins, flood-water diversion, embankments, channel and
drainage improvements, cause undesirable changes in the environment. Even
the channelization of streams and improved drainage could have adverse environmental effects. Jt may be necessary to make statutory provisions, as in
the Water Resources Development Act of 1974 in the United States, for consideration of non-structural alternatives to prevent or reduce flood damage,
such as flood-proofing of structures, flood plain regulation, acquisition of
flood plain lands for recreational and other public purposes; as well as
possible re-location with a view to formulating the most economically and
environmentally acceptable means of reducing or preventing flood damage.
Adoption of this approach would provide flood-prone communities with
reduced flood damage, open spaces for public recreation and protection,
and the enhancement of natural eco-systems.
Jt should be pointed out that given our circumstances and needs, we
cannot call a halt to water-resources development merely for fear of destroying the ecological balance. A very large segment of our population which
resides in the Jndo-Gangetic Plains is dependent on Himalayan resources
for its survival. Exploitation of resources in the Himalaya is unavoidable
in any programme aimed at the betterment of the people's lot, poor as they
are. It is, however, important to ensure that future water-resources development in the region is conceived, taking the environmental aspects fully
into account, and that steps are taken in advance to minimise the adverse
impact of such development.
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Monitoring of Himalayan Environment
At present, very little information is available about the environmental
changes that are taking place as a result of on-going development in the
region. It is, in the first instance, necessary that these changes which in due
course could cause irreversible damage to the Himalayan environment, are
carefully observed and monitored. At present there is no agency to keep a
watch on Himalayan eco-systems. There is, therefore, an immediate need
to set up a multi-disciplinary group which should continuously monitor the
changes, examine the environmental aspects of future development, and
co-ordinate work on action plans.
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CHAPTER 11

SOCIAL CHANGE IN A HIMALAYAN REGION
CHRISTOPH VON F~RER-HAIMENDORF

The Himalayan regions comprised today within the Kingdom of Nepal
for centuries played the role of a contact zone where Hindu civilization
and the way of life of Tibetan Buddhism met. Though throughout the hunddred years of the Rana era Nepal tended to isolate itself from foreign and
particularly western influences, its peoplc maintained a variety of commercial links with both Tibet and India, and some of the principal trade routes
between its two great neighbours traversed Nepalese territory, following the
courses of rivers flowing from north to south, and crossing the Himalayan
main range by passes of great altitude.
One of these trade routes ran through the valley of the Kali Gandaki,
and from there through the territory of the Raja of Mustang, known to his
own subjects and Tibetans in general as Lo Gyelbu, the King of Lo. Several
different peoples used to be involved in the flow of goods along this route,
and the decline of the trans-Himalayan trade caused partly by the Chinese
take-over of Tibet, and partly by developments inside Nepal, has led to
profound economic and social changes throughout the Kali Gandaki zone.
On the basis of anthropological investigations which I began in 1962 and
continued in 1976,l propose to analyse these changes and their effect on the
warious populations traditionally dependent on the trade between Tibet,
Nepal and India.
The part of the Kali Gandaki valley hemmed in by Annapurna
and Dhaulagiri is known as Thak Khola, and its inhabitants are generally
described as Thakalis, though in their own Tibeto-Burman language they
call themselves 'Tamang', without however implying any connection with
the Tamang tribe of Eastern and Central Nepal. The Thakalis are fundamentally a trading community, and for long periods they enjoyed a virtual monopoly of the salt trade following the Kali Gandaki route. Concentrated in
- -

-
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thirteen villages situated on both sides of the river at altitudes between
2135 m and 2440 m, the Thakalis operated a mixed economy based on trade,
agriculturc and some animal husbandry, including the breeding of yak. The
main trading centre was Tukche, a settlement of close on a hundred houses
built on a level site close to the banks of the Kali Gandaki. It served as an
entrep6t where wealthy Thakali traders stored in enormous palatial houses
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83' 30'

the salt and wool imported from Tibet, as well as large quantities of grain
grown in the middle ranges of Nepal, and carried to Tukche by the growers
who bartered it for salt a t a rate extremely favourable to the Thakali merchants. The latter subsequently sold the grain in Tibet, usually in exchange
for salt and wool, and derived large profits from this chain of transactions.
When I first studied the Thakalis the prominent merchant families of Tukche
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still dominated the whole region-not only the thirteen Thakali villages
of the region known as Thaksatsae (Thak of the seven hundred [houses])but also the areas lying to the north known respectively as Panchgaon and
Baragaon. A council of thirteen village headmen claimed control over the
social affairs of Thaksatsae, but within this council the principal families
of Tukche exercised virtually unlimited authority. Yet, the power of the
Thakali merchants had even then passed its zenith, for the trans-Himalayan
trade was beginning to suffer from the impact of Chinese rule over Tibet.
Moreover, several of the more prominent Thakali merchants had already
extended their operations to areas outside Thak Khola, and some had established themselves in Kathmandu, Pokhara and certain localities in the
tarai. While previously Thakalis used to spend only some of the winter
months in regions of lower altitudes, those with commercial establishments
in such towns as Pokhara and the Bhairawa gravitated more and more towards the middle ranges and lowlands and returned only for limited periods
to Thak Khola. Yet, the social fabric of the Thakali community of Tukche
and the neighbouring villages Lvas still unimpaired, and the leading families
continued to exert their influence on the regions lying to the north and northwest of Thaksatsae.
When I returned to Thak Khola in 1976, fourteen years after my first
stay among the Thakalis, the situation had changed completely. The majority
of the Thakalis of Tukche had moved to Pokhara and other places in the
middle ranges, and Tukche had the appearance of a dying town. Many
houses were locked up, in others there were only caretakers, and there was a
whole quarter where most of the houses, deserted by their owners, had totally
collapsed. Whereas in 1962 the population was 495 it had by 1976 shrunk
to 223, and even this figure was deceptive because many so-called residents
spent only brief spells in Tukche, and had their main businesses and houses
in Pokhara or in one of the towns of the tarai. In Pokhara alone there were
about 85 Thakali households, representing a population of about 425, while
at the time of my visit (February-.April 1976) there were only 33 true Thakalis staying in Tukche. The population consists now mainly of non-Thakalis, the offspring of bond servants and dependents of the great Thakali
families. Their parents or grand-parents stemmed either from Marpha and
other Panchgaon villages, or from one or the other of the settlements of
Baragaon or more rarely Mustang.
Some of them have acquired some land of their own, but most cultivate
land still belonging to Thakalis, and pay a share of the crop in lieu of rent.
As cultivators they appear to be rather inefficient, for having been used to
the strict supervision of their former masters, they lack initiative. There
is also a noticeable shortage of animal manure, for with the decline of trade
the number of pack animals has diminished, and Tukche does not benefit
any longer from the manure left behind by the huge caravans of sheep,
goats, donkeys and dzoppa (a cross-breed between yak and ordinary cattle)
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which used to bring trade goods to Tukche or halted there in the courtyards
and stables of the great houses of Thakali merchants. Today caravans travelling south from Jomosom, Baragaon or Mustang rarely stop in Tukche,
and trade is reduced to some local transactions in goods brought from Pokhara or Baglung.
It could reasonably be assumed that the present inhabitants of Tukche,
the majority of whom had for generations been dominated and often exploited by their Thakali masters, would now exert themselves to stand on
their own feet. Though much of the land they cultivate still belongs to
Thakalis who have moved away from Tukche, there should be sufficient
scope for improving their economic status. The new system of village government, the panchayati raj, gives them every opportunity of rising above their
earlier underprivileged position, for eight out of eleven members of the local
council of Tukche are men of humble origin and known as arangsi-lcarangsi,
in contradistillction to the established property-holding families, which
are known as kurin. Yet so far their representatives have made little effort
to make their voice heard and to step into the shoes of the former upper
class. Apariclzavat member by the name of Rapke, whom 1 knew well from my
earlier stay in Tukche, exemplifies the position of the majority of the present
inhabitants of Tukche. He had originally come from Marpha and is hence
not a Thakali in the narrow sense, while his wife came from a village in
Baragaon and worked for eighteen years as a bond servant of one of the
wealthy Thakali families. Rapke himself was also in the service of a Thakali
and he still lives as a caretaker in the house of his fornler master, who has
settled in the tarai in the vicinity of Bhairawa. Though he seems reasonably
well off and his eldest son is a teacher in the local school, he complained to
me that fundamentally his own condition and that of his class has not changed. He still had no house of his own and he cultivated Thakali land on terms
no more favourable than earlier ones. The owners were holding on to their
land even if they let their houses collapse, and the sharecroppers had established no rights on the fields they cultivated. Just at the time of my visit a
land survey was in progress and the provisions of the new land reform regulation favour the actual cultivators vis-a-vis the absentee landlords, giving
them rights over a portion of the land. Yet, neither Rapke nor other cultivators of his class took any steps to have their rights recorded. The panclznyat
which could have made representations to the survey party failed to do so
and Rapke explained that there was no popular support for such a move.
People regarded as arungsi-lcurnngsi, a term for landless residents which has
always had a slightly derogatory implication, are still intimidated by their
masters, and their membership of the panchaynt has failed to give them selfconfidence. Though in a majority on that body, they invariably follow the
lead of the chairman and vice-chairman, who are two of the few Thakalis
who have remained in Tukche.
These Thakalis are trying to revitalize the economy by developing fruit
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and vegetable farming, an enterprise greatly assisted by an agricultural farm
situated at Marpha, two hours' walk north of Tukche. They have planted
apples, peaches, walnut trees, grapes and lemons, as well as a variety of vegetables previously unknown in Thak Khola. The quality of fruit and vegetables
is good, but marketing will present difficulties as the nearest motorable road
is six days march away, and air transport from Jomosom would add at least
Rs 2.25 to the cost of every kilogram of fruit transported to Kathmandu,
where Kashmir apples are sold for Rs 5 to 6 per kilogram. So far the yield of
the young trees is too low to allow experimentation in marketing, but the
fruit-_growershope that in the long run the development of tourism will
provide at least a partial answer to their marketing problems.
The prospect of fruit growing has led to a rise in land prices, but so far
it has not dispelled the atmosphere of lethargy and decay which prevails
in Tukche, once the most progressive and today the least prosperous of the
villages of Thaksatsae.
The decline in the population and the economy has also affected the religious life of Tukche. While in 1962 there were still patrons to commission
Buddhist rituals and recitations in which lamas from several surrounding
villages participated, today there arc few such performances. The three
gonzpn are still being maintained, but except for one old Tibetan there are
no resident lamas, and the only religious practitioners are a few elderly
nuns who take turns in looking after the gompa in their charge.
Different conditions prevail in the villages south of Tukche, such as
Kobang, Sauru, Larjung. These villages have relatively more and better land
than Tukche, and agriculture has always played a more important role in
their economy. Though most people had engaged to some extent in trade
there had been no great merchant fanlilies comparable to those of Tukche.
Hence the decline of trade with Tibet has had a less damaging effect, and
fewer villagers have settled permanently in Pokhara or Bhairawa. In 1976
Kobang had a total population of 92, and of these 74 were members of
true Thakali clans and only 18 were non-Thakalis. In Sauru, the respective
figures were 26 against 24, and only in Larjung, which had a population of
74 did 41 non-Thakalis out-number the 32 Thakali residents. The general
feeling in these villages is that the standard of living has gone down somewhat,
but to the outside observer this is much less noticeable than in Tukche.
There is certainly no sign of a general abdication by the men of the old Thakali clans, and indeed the members of the Kobang panchaj7at which includes
the villages of Kobang, Larjung, Nabrikot, Nakung, Burjmukot, Khanti
and Sauru, are without exceptions true Thakalis. The non-Thakalis have no
representation on the panchayat even though in Larjung they form the
majority of the population.
Those men who in the past had made large profits from long-distance
trade such as the purchase of wool in Tibet and its sale to Indian textile
mills, are depressed by the decline in their income, and some are talking of
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moving to Pokhara or other commercial centres. They say, however, that at
present they cannot get a reasonable price for their houses and land in Thak
Khola, and hence cannot raise the capital for the establishment of a business
elsewhere. Expansion of agriculture in Thak Khola is apparently not practicable because all level land is already under cultivation and there is no point
in clearing forest on hill-slopes. However, several men own herds of yak,
and it seems that yak-breeding has increased in importance. A man who
owns 30-40 yak can earn about Rs 3000-4000 per year,partly from the sale of
butter and partly from that of young animals to the people of Dolpo, a high
altitude region west of Thak Khola. The Bhotias of Dolpo use the young yak
for breeding and carrying loads, and give in exchange fully-grown yak which
the Thakalis in turr? sell to villagers of Baragaon for slaughter. The people of
the old Thakali clans no longer eat yak meat, which is considered beef, and
hence shunned by those emulating Hindu customs. It is said, however, that
some of the arangsi-karangsi eat yak meat, and this is cited by Thakalis as a
reason for not liking to eat in the houses of their co-villagers of lower status.
Even though in villages such as Tukche the sons of immigrants and former
bond servants are now panchayat members, the two strata within the society
of Thaksatsae tend to retain their respective identities. There is little intermarriage between the menibers of the four original Thakali clans (Sherchan,
Tulachan, Gouchan and Bhattachan) and those stemming from Panchgaon
or Baragaon, or descended from Magars serving in Thakali houses. It seems
that neither of the two classes favours mixed marriages, though matches
not arranged by the parents but resulting from love affairs and elopenlents do
occasionally occur. There are also differences in the ritual practices of 'old'
Thakalis and the newcomers. While both join in the performance of Buddhist rituals, only the Thakalis of the four clans attend the worship of their
respective clan deities. This invariably involves the sacrifice of animals, which
is objectionable to devout Buddhists and hence to those coming from the
purely Buddhist comnlunities of Baragaon.
One of the bizarre consequences of the incipient political en~ancipationand
aspirations of the former dependents of the Thakalis is the way in which
they use the term 'Thakali' as a surname. Whereas members of the four
Thakali clans refer to themselves by the clan-name, e.g. Govindaman Sherchan or Hira Bahadur Tulachan, residents in Thakali villages who hail from
Panchgaon, Baragaon or from a Magar community add the name Thakali to
their first name, e.g. La1 Bahadur Thakali. The result is that if a man calls
himself Thakali one knows that he is not a Thakali in the true sense, whereas
a man adding the clan name Sherchan, Gouchan Tulochan, or Bhattachan
to his name is at once recognized as a genuine Thakali. It goes without
saying that persons of the latter type will also describe themselves as Thakali if specially asked for their caste by soinebody not familiar with Thakali
clan names.
The problem of nomenclature is further complicated by the relatively
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recent tendency of residents of the Panchgaon villages, a group of settlements
north of Thaksatsae, to describe themselves also as Thakalis when speaking
to outsiders. In their own language the people of Marpha village used to call
themselves Punel, those of Thini village Thinel, and so on, but their increasing contact with people unfamiliar with the villages and ethnic groups of
Thak Khola, has led them to refer to themselves as Thakali, no doubt with
the intention of cashing in on the true Thakali's reputation as successful
and wealthy traders. They are much more justified in doing this than Baragaonlis or Magars resident in Thaksatsae when they assume the name
'Thakali', for the general social structure and cultural traditions of the people of Panchgaon are very similar to those of the Thakalis, and even their
language is closely akin to that of Tukche. But the Thakalis tend to consider
themselves superior to the people of Marpha and the other villages of
Panchgaon, largely because in the past they had been able to dominate them
economically and politically, and some men and women of Panchgaon used
to serve in the houses of rich Thakali traders.
However, Marpha, a village of 120 houses, which lies only four miles north
of Tukche, has stood up to the economic changes of recent years far better
than most of the villages of Thaksatsae. Unlike the Thakali society, that of
Marpha was never a stratified community, and although there were always
differences in the affluence of the various families there were no class distinctions comparable to those of Tukche. With very few exceptions all villagers belong to one of the four traditional clans of Marpha, and marry only
among themselves. Endogamous and closely structured, Marpha is a compact community very conscious of its own identity. All land within the village
boundaries is owned by Marphalis, and no Marphali owns land in any other
village of Thak Khola.
At present Marpha is included within a panchayat which comprises also
the two neighbouring Panchgaon villages of Shyang and Tsairo. Moreover
an informal assembly consisting of representatives of all Panchgaon villages,
i.e. Thini and Chiwog in addition to Marpha Shyang and Tsairo, has recently
been established on the initiative of the Marpha panchayat chairman, and this
assembly which is a consultative and co-ordinating body meets whenever
matters of common interest are to be discussed. Tbe assembly, like the government-sponsored panchayat, is a new institution, for in the old days each
of the Panchgaon villages was self-contained and autonomous, and no body
existed comparable to the council of the thirteen mukhyas of Thaksatsae.
Notwithstanding the new panchayat organization, the traditional form of
village government has been largely maintained. It is based on a system of
village officials representing the four clans (tsho) into which the community
is divided. Each of the tslzo elects one thumi, who acts as a clan-headman
for one year. One of the four thumi is chosen as chairman, now known by
the Nepali term mukhya. His position is not attractive, for the mukhya
is under the obligation to stay throughout the year in Marpha, while other
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thumi may go on trading journeys during winter when the majority of the
villagers have left for the middle ranges or lowlands. The thunli and particularly the nlukhj~asupervise the work of eight other village officials known
as tshowa, who act as messengers and guardians of public order. Two
of the tshowa are described as tsilown, and one of these acts as village accountant while the other organizes the work of the remaining tsholr~a.The
main function of the tshowa is to guard the fields against cattle stealers
and to keep the irrigation system in good order. They take turns in the discharge of these duties, one tshowa working every eighth day. The tshow~u
are appointed in rotation from among the landowning inhabitants (kuria)
of Marpha, and any tshowa who leaves the village when his term of duty
comes must provide a substitute or pay a fine. Fines are also exacted from
eligible villagers who evade appointment as thirmi by absenting themselves
from the village.
In the days when the Thakalis of Tukche exercised a measure of authority over Panchgaon and Baragaon, one member of the leading family of
Tukche held the position of chikynp of Marpha. This is a Tibetan title standing for 'chief' or 'headman', and in this capacity he confirmed the election
of thzrmi, but nowadays the posts of thtrmi are virtually filled in rotation.
In place of the chikyap, whose post though never formally abolished has
become obsolete, the elected pradhan panch, i.e. the chairman of the
government panchnynt which comprises Marpha, acts as the highest authority in the village and selects one of the tltlrmi to act as ntukhj*a.On various
ceremonial occasioils when the villages divide into two parties, such as during a ritual dance on the occasioll of the Mang-diva (casting-out of the evil
spirit), the pradhun panch acts as the leader of one party while the muklzya
leads the other party.
All these village officials are subject to criticism by the village commun~ty
as a whole. Once every three years respected men representing the four clans
meet for three days, scrutinise the actions of the village officials and revise
if necessary the rules for the administration of the village. At this meeting
thrmti, tsilowa and tshowa may not be present, but they have to produce
the records relating to their admillistration of village atrairs. In theory
they are entitled to fine village officers who have been remiss in the discharge
of their duties.
Disputes within the village are brought before the pradhan panclz who
selects by lottery several prominent men, usually thumi or panchajlat members, to help him in passing judgement. Up to 1976 no case has occurred in
which the parties did not accept the judgement of this court, or where the
litigants appealed over the heads of the village authorities to a government
court outside Thak Khola.
Marpha appcars to be an unusually well-governed community with
none of the rivalries and bitter quarrels which had divided Tukchc even in
1962 when its economy still supported a relatively high standard of living.
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Today Marpha compares favourably with the villages of Thaksatsac even
in the economic sphere. Though it lies at the southern end of a very arid
zone and agriculture is possible only with the help of irrigation, the land
is much more productive and much more carefully cultivated than that of
Tukche. Few people start work much before 8 a.m. in Tukche and many
can be seen sitting on the steps of their houses most of the morning, while
in Marpha groups of men and women go to work long before sunrise.
Moreover the owners of the land themselves work in their fields, though
during the harvest they employ labour recruited in Baragaon. Unlike many
Thakalis, they do not consider manual labour demeaning, and the wives
and daughters of wealthy and prominent men-attractive women who appear
beautifully turned out at festivals-can be seen carrying manure or large
bundles of buckwheat or maize straw, while the men do the ploughing and
threshing, without fearing any loss of status. Though seasonal hired labour
is employed for some of the agricultural work, hardly anyone keeps a domestic servant, and there are no men or women from Baragaon or Mustang who
work permanently in Marpha houses as they did in the houses of wealthy
Thakalis. Marpha people, whether rich or poor, work hard and for long hours
whenever there is work to be done, and they throw themselves with great
verve into the celebration of feasts.
Marpha, no doubt, took longer than Tukche to catch up with modern
developments, and in 1962 this was expressed in the lower literacy figures.
But since then the Marphalis have made great progress. In 1976 there were
the following qualified persons among the people of Marpha: two with B.A.
degrees, one with a B.Sc. degree, one with a B.Ed. degree, one qualified
engineer, one captain in the Royal Nepal army, five overseers in government employ, sixteen with school-leaving certificates. One Marphali was
studying medicine and one radiology in Japan, four were in boarding schools
in Kathmandu and two in Pokhara. In the Marpha middle school, four
teachers were paid by government and one from village funds.
Progress has been achieved not only in the educational field but also in
the ecoilomic sphere. The main stimulus to economic innovation came
from a government agricultural farm established in 1967 on the initiative
of Pasang Sherpa, a trained horticulturist, who ever since its inception has
been the life and soul of the enterprise. In the outward-looking and wellorganized community of Marpha he found ready support for his ideas, and
the villagers not only co-operated in the work of establishing the experimental
farm, but also set out on their own to develop the growing of fruit and vegetables. The results have been most encouraging: the government farm and
village produce large quantities of vegetables, and there are substantial
plantations of apples, peaches, apricots, almonds, and walnuts. The main
newly-introduced vegetables are cabbage, cauliflower, carrot, beans, tomato
and onion. Some of these, as well as potatoes, are transported by mule
to Pokhara, where they find a ready market, but like the Thakalis the Mar-
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phalis hope for even greater profits from a revival of the tourist traffic
which was disrupted for two years in 1974, as a result of clashes between
government forces and martial Khamba exiles from Tibet.
Marphalis have long been active in the transport business, and in the
past they provided much of the carriage for Thakali merchants. In 1976
there were 350 mules, 60 horses and 35 dzoppa in Marpha. The village people
also owned about 400 yak, kept on high pasturcs, and seven flocks of goats
of some 70 animals each. This figure was not typical, however, because in the
previous year an epidemic of foot-and-mouth disease had decimated the
herds, causing losses estimated at Rs 100,000. As there is no spare pasture
land in Panchgaon, there is no possibility of increasing the number of animals,
and yak have to be taken to distant grazing grounds belonging to villages
such as Sangda, which have to be paid grazing fees.
The composition of the livcstock of Marpha in 1976 was very different from
that which I recorded in 1962. Then there were only 32 mules, but 220 horses,
indicating that the Marphalis have switched from horses to mules as their
principal pack-animals. The number of dzoppn was then 89 and the drop
to 35 in 1976 is probably due to the changeover from trade routes in highaltitude regions, such as Mustang and Dolpo, to routes in the lower country
unsuitable for dzoppa. Conversely only 70 yak were owned by Marpha
people in 1962 while the number in 1976 had risen to ovcr 400, an indication
of an increased emphasis on cattle breeding as opposed to trade and transport.
The mule and pony caravans of the Marphalis ply nowadays not only
along the traditional Kali Gandaki and Pokhara routes. Road-construction
projects and other development programmes have created a temporary
need for animal transport in other parts of the middle ranges, and the
enterprising Marphalis have obtained a large share of the market. The
most adventurous men have not been content with providing mule transport,
but have acquired and learnt to drive motor trucks which they use on the
new roads from Pokhara to Kathmandu and Bhairawa.
The decline of trade with Tibet has affected Marpha much less than the
Thakali villages and in particular Tukche, for the economy of Marpha had
never been geared predominantly to trade. A small volume of trade in Tibetan
salt and wool with Mustang remains, but the trade with Tsarka and other
villages of Dolpo was disrupted by the Khamba troubles and has not yet
revived, neither is there any trade with Nanang. On the other hand Marphalis have begun to import dzoppa and dzomu (cross-breeds between yak
and cow). They buy them from the Sherpas of eastern Nepal, and then drive
them from Solu to Trisuli and thence via Pokhara to Thak Khola.
Efficient agriculture provided the basis for the diversification of the economy. In 1976 1 was told that the Marphalis had large stocks of grain and
were then consuming the 1974 harvest, while the 1975 one was still untouched.
Prices of land were high-Rs 11,000 to 12,000 was being asked for a field
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of approximately 1 ropurli (0.13 acres) close to the village, and Rs 4000-6000
for a field of equal size at a greater distance from the village.
Marpha's healthy economy combined with the inhabitants' determination
to maintain their traditional cultural life is also benefitting the Buddhist
institutions in the village. A large gonlpu built on a rocky spur dominating
the centre of the village is kept in good repair, and contains a very respectable collection of Tibetan scriptures. When the gonlpu was built in its present impressive shape on the site of an earlier slllaller shrine, a reincarnate
lama persuaded the villagers to create a fund in support of the gonipa services, and this fund amounting now to from Rs 40,000 to 50,000 is administered by a layman selected by the lamas in charge of the gonlpa. Some 50
fields belong to the gompa fund, and the rent obtained from them yields
approximately Rs 4000 per year. A further RE 1000 to 1500 is annually
collected for the performance of a festival dokhyup, involving rites and sacred
dances extending over several days. While funds for religious performances
are more than adequate, the number of religious practitioners has shrunk.
The old custom according to which every middle son should become a
monk and every girl who is the second of three sisters a nun is no longer
observed, and in 1976 there were only five monks and three nuns attached
to the Marpha gonlpa. Yet, the Buddhist faith is firmly rooted in the community, and there are chapels in private houses whose owners faithfully
perform morning and evening the prescribed daily acts of worship. In this
respect too there is a great difference between the vitality of Buddhist practice
in Marpha and the lingering decline of religious life in Tukche. The resilience
of Marpha as a Buddhist centre is demonstrated also by the fact that in
recent years several young Gurungs have come to Marpha to study with the
lamas of the gompa. Interest in Buddhism seems to be growing among the
Gurungs of the villages north of Pokhara and several lamas of Thak Khola
have gone there to minister to the Gurung devotees.
The description of social development in Marpha would be incomplete
if the emigration of individuals and whole families to the middle ranges and
the tarai were not taken into account. As in other high-altitude regions, a
large part of the able-bodied and mobile population has always spent the
winter months in areas with a milder climate. and this type of seasonal movement was combined with petty trade or the setting-up of' temporary roadside inns (bhatti) where Marpha women catered to the wants of travellers,
including the many Gurungs and Magars returning on leave from service
in the Gurkha regiments of the British and Indian army. Between late November and March, close on three-quarters of the population of Marpha used to
move south, and this seasonal migration followed a well-established routine,
most families spending the winter months year after year in the same place.
But in the old days they invariably returned to Marpha in time to participate
in a festival which is accompanied by archery competitions. With the decline of Tibetan trade and the growth of comniercial opportunities in the
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middle ranges and the tarai, more and more Marphalis extended their stay
outside Thak Khola, and some bought houses and even land in the regions
of Pokhara, Seti Khola, Andhi Khola, Tansing, Butwal and Bhairawa.
While at first they used such establishments merely as winter quarters, some
families developed them as their ~naindomicile. By 1976 a substantial number cf Marphalis had permanently settled in their second houses and rarely
visited Marpha.
In 1962 I recorded the composition of 125 households of Marphalis
resident in Marpha, and to these had to be added 20 Damai houses and 5
Kami houses, both untouchable Nepali-speaking artisan castes peripheral
to the Marphali community. In 1976 only 40 of the erstwhile 125 Marphali
households still had their main residence in Marpha, whereas 32 families
had establishments in the lower country but continued to return to Thak
Khola for the summer months and cultivate their land. No less than 47
families however had permanently settled outside Thak Khola, mainly in
places such as Pokhara or Butwal, and some of these had sold their land in
Marpha. Yet it was pointed out to me that their places had been taken by
members of growing families, and that the vi!lage of Marpha, crowded
together on a limited site surrounded on three sides by steep hill-slopes,
could not accommodate all the Marphalis if those who had emigrated chose
to return to their homes. There is no lilcelihood of such an occurrence, but
even those who have settled outside Thak Khola seem to retain for the time
being their identity as Marphalis. Marriages outside the community are still
extremely rare, and the emigrants make conscious efforts to retain their
Buddhist heritage even though they live largely among Hindus. In Kheireni,
Marphalis have established a library of Tibetan sacred books housed in a
place furnished as a small gompa, and from this any Marphali can borrow
scriptures for domestic ritual performances. Lamas from Marpha and elsewhere are being employed to perform Buddhist rites, and if a Marphali dies
in Pokhara or elsewhere in the lower country, the body is cremated and a
small piece of bone is brought to Marpha within 49 days. With this, part of
the traditional funeral ceremonies are performed, and the bone is ultimately
deposited in the khimi, the clan shrine, a crude stone structure standing in a
field. As long as the deceased has property in Marpha this ceremony is his
due, but if he has sold his house and land, the dependents must pay a fee
of Rs 50 to the nzukhya for permission to deposit a piece of bone in the clan
shrine.
The economic decline and partial depopulation of Tukche and other
Thakali villages, and the continued prosperity and vitality of Marpha,
Shyang, Thine and Jomosom, has created a new situation in the relations
between the Thakalis proper and the Marphalis and other Panchgaonlis.
As long as the leading Thakalis held important government contracts, such
as the monopoly of the salt trade, and exercised administrative authority,
expressed in their title subba, they were so obviously in a dominant position
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that the people of Panchgaon conceded their higher social status without
question. A member of the most prominent Thakali family of Tukche discharged the function of chikyup in Marpha, and though his headship was
niainly ceremonial he did at times act as broker between the villagers and
government.
The Thakalis' social superiority in relation to the Panchgaonlis did 11ot
manifest itself in ordinary social intercourse. There was never a formal ban
on interdining, and although some of the more superior Thakalis claimed to
disdain the hospitality of Panchgaonlis on the ground that they ate yak
meat, other Thakalis mixed freely with Panchgaonlis in eating and drinking.
The distinction between the two groups was expressed mainly in their economic relations. Numerous men and women from Panchgaon used to serve
in the Tukche houses, whereas no Thakali ever accepted employment in the
house of a man of Panchgaon. To have done so would have lowered his
status in the eyes of his own community, whereas conversely, a man of Marpha was not necessarily looked down upon because he had entered the service of a rich Thakali merchant.
The inequality between the two communities, which was emphasized by
the Thakalis and not seriously contested by Panchgaonlis, was unlike the
status differences between two Hindu castes, for it was neither institutionalized nor expressed in ritual behaviour. Today there seems to be less justification for such social inequality than ever, for the political influence which
the Thakalis of Tukche used to exert over the villages of Panchgaon has
disappeared, and a community such as Marpha is economically far securer
than most Thakali villages. The time has long passed when young women
from Panchgaon drifted into domestic service in Tukche, and men worked
as the muleteers of Thakali masters.
Yet the Thakalis' sense of superiority in relation to Panchgaonlis has not
yet been overcome, and even in Pokhara where Thakalis and Panchgaonlis
trade on equal terms, the former have so far refused to admit Panchgaonlis
to membership of the prestigious 'Thakali Social Reform Organization'.
This may partly be due to the indisputable fact that some of the leading Thakali families have attained positions of great wealth and commercial prominence in Kathmandu and such industrial centres as Bhairawa, positions
which cannot be matched by the economic achievements of any Panchgaonli.
Inspired by the success of these early emigrants from Tukche, other Thakalis
now living in Pokhara do not want to be identified with people from Panchgaon who have settled in the middle ranges only in recent years. Although
even the richest Thakalis have not succeeded in gaining recognition as highcaste Hindus, they may feel that too close an association with Marphalis and
other Panchgaonlis might prejudice the chances of any future attempt to
raise their caste status. Marital unions of young Thakalis educated in Kathmandu with Chetris and Brahmans are still exceptional, but they suggest that
the incipient break-up of caste barriers may ultimately benefit the social
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aspirations of the ~hakalis.'
The choice open to both Thakalis and Panchgaonlis in the present climate
of change will be discussed in the final sections together with the prospects
for the future of all the populations of the Kali Gandaki region, for to a
greater or lesser extent all these populations form part of an economic
network which must be viewed in its entirety.
As one moves from Panchgaon northwards, leaving behind the district
headquarters Jomosom, with its air-strip and modern administrative buildings, one enters a region of fundamentally different character. The landscape
becomes more and more arid as one follows the course of the Kali Gandaki
through the gap between the Annapurna and Dhaulagiri Himal. The fierce
dry wind blowing daily through this gap from south to north desicates
the centre of the valley and accounts largely for the stunted almost treeless
vegetation; while the mountains to either side get more rainfall and hence
provide pastures and some wood reserves. The villages lying on alluvial
terraces above the banks of the river, and in the valleys of tributary streams
are inhabited by a population appearing at first sight homogeneous and
unmistakably Bhotia in appearance and culture. Rather illogically this region
is known as Baragaon, though the number of villages is not twelve but
eighteen, and it borders to the north on Lo (Mustang), to the east on Dolpo,
and to the west on Nye-shang, more generally known as Manang. The
region derives a sense of political unity from the fact that all its eighteen
villages are comprised within a network which allocates to each village a
definite place in a hierarchical system. There was moreover customary
provision for gatherings of the representatives of all villages for the discussion of matters of common interest, but this has largely been superseded
by the modern pancl~ayat organization.
During the past 120 years or so the economic and political fortunes of
the people of Baragaon have undergone a series of changes. Local traditions
and the testimony of the ruins of substantial forts indicate that in the not
too distant past chieftains drawn from a class akin to the aristocracy of
Mustang ruled over the larger villages or groups of villages. The members
of this class are known as Kutak, and there are still Kutak families in such
villages as Dzarkot, Puta, Purang and Kagbeni. There are supposed originally to have been six 'houses' of Kutak, descended from six brothers
who came from Dzarkot. While the eldest remained in Dzarkot, the other
five established themselves in Dzong, Kagbeni, Puta, Samar and Dangardzong. When speaking Nepali the people of Baragaon refer to the Kutak
as Thakuri, a term which in this context stands simply for any member of
a ruling class and does not indicate any affinity to the Hindu caste of
'For a discussion of the Thakalis' reform movement aiming at their recognition
as a Hindu caste of respectable status see my essay 'Caste Concepts and Status Distinctions in Buddhist Communities of Western Nepal', in C. von Fiirer-Haimendorf, ed.,
Casre and Kin in Nepal, Itldia and Ceylon (London), 1966, pp. 147-51.
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Thakuris. Occasionally they are also referred to as Bista, but I was told
that this was used only by Nepali speakers from Kathmandu who did not
understand the local social system and terminology. As members of a martial
class the Kutak were exempt from the payment of land revenue, in recognition of the assistance they had given to the rulers of Nepal in the wars
against Tibet.
Nowadays only some main walls remain of the fort of the Kutak chieftains
of Dzarkot, but the descendants of the former rulers still live in large and
impressive houses. The best of these is built round a courtyard and contains
a Buddhist chapel with a good collection of sacred scriptures. It is said
that in the time of the great-grandfathers of the present owners, the Kutak
of Dzarkot had to treat them with great deference and were expected to
bare their heads the moment they entered the village gate. At that time the
people of Baragaon looked down upon the Thakalis and Panchgaonlis, with
the exception of the inhabitants of Thini, the seat of a legendary raja. But
later this position was reversed, though there is no precise information on
the causes of the Kutaks' fall from power. Most likely the local chieftains
lost their influence when the rule of the house of Gorkha was extended to
the whole of Thak Khola. Only the Raja of Mustang retained his autonomous status. Whatever the reason for the Kutaks' loss of influence may
have been, the ascendancy of the Thakalis was the direct result of their acquisition of a custonls contract which gave them control of the salt trade and
cut out all other traders from this most profitable business. For the last
three generations the leading Thakali families boasting of the title sllbba
have certainly dominated Panchgaon.
Even when the salt monopoly was abolished in 1928, the hold of the
Thakalis of Tukche over many Baragaonlis continued. In 1962 when I first
visited Baragaon, many villagers were still indebted to Thakalis, and I
heard many stories of their high-handedness; but also of some beneficial
public works such as irrigation channels commissioned by Thakali patrons.
At that time many of the people of Baragaon still lived as bond-servants
in the great houses of Tukche, and Thakali creditors received regularly
large quantities of agricultural produce as interest payment from Baragaonlis who had had to mortgage their land.
The departure of the great Thakali families from Tukche has brought
about a drastic change in this situation. When they decided to transfer
their business activities to Pokhara, Kathmandu or Bhairawa, they had
no longer the determination or even the physical means to hold on to their
assets in Baragaon. Some sold their holdings to local people on easy terms,
while others found it no longer practicable to collect the interest on loans
given to Baragaonlis, and in effect abandoned their investment which were
in any case rapidly eroded by inflation. One of the Thakali merchants of
Tukche had invested more than Rs 1,00,000 in villages in Baragaon, mainly
by lending small sums to various people. But for the last six years he had

The Hlmalaya

190

n o t gone t o thcst villages t o collcct the interest, and the dcbtors did not
make nny movo t o pay him. Thero is a gencralaasumption tlint thc dcbts hnve
Ir~pscd,and it tnight n o w b c vcry climcult for u 'l'liakrili t o collect intcrcst
o r obtnin rcprlymcnt f r o m 13nrngnonlis. 'I'hc snnic 7'hn k r ~ l w
i h o liutl invcstcd
[is I,OO,OOO i n 13arupr1onwtls c*/rik,l~trl~
o f thc villupc ol' I'ctr~np, h u t grrvc u p
this position i n 1000, c v c ~ hcforc
i
Ire ccr~scdcollcctinp his intcrcst .
'1'11~1s tlic 13hotius o f Ilarrrpr~onlirrvc cmcrgcd l'roni their subscrvicncc
t o thc 'Ihrrknlis o f 'rukclic. IJrccrl f r o m thc hurdcn ol' o l d dchts, thcy hove
prcrltly pi~inccli n aclf-confidcncc, ant1 while i n l l l c 1111~1thcy often workcd
:IS cirrricrs l i ~ 'l'h~rkulis,
r
thcy n o w trlrtlc o n their ow11 u c c o u ~ l t .
Ilowcvcr, tllcir cconomy tlocs not tlcpcntl c ~ i t i r ~ loyr eve11 1111ri11ly011
1r11tlc. l'or ripriculturc i l n i l :lnirnul I111sb111idryj1rovidc 11 silbst111ititi1 l111rt 01'
tllc l i j o t l consumed i n I311r1~puon.All lrrnrl which crln hc irriyatcd is used
l i ) r c r l l l i v u t i c ~ ~:111(l
~ , tlic I J ~ ~ n ~ p r r o nrlrc
l i s skillcil i n thc c o n s t r u c t i o ~ iuntl
r n ~ ~ i ~ r l c n nol'
~ i ci rcr i p r l l i o ~ lch:r~~ncls:lhcrc arc special villupc o l l i c i r ~ l swhose
t l r ~ t yi t is t o wrrtch over thc c l i s t r i h t ~ l i oofwtrlcr.
~l
Ycl, tlic~'crrrc limits t o tho
i~xpi111sio11
ol' c u l t i v ~ r t i o ~lii,w wrrtcr is g c n c r ~ ~ l scilrcc,
ly
;III~Ii n S O I ~ C V~IIII~CS
not c v c ~ iu l l ol' tlic cxisliny tcrnrcctl licltls crrn hc ct~ltivrrtctl.
0 1 r c s11cI1 v~IIII~L'
is 'I'et1~11g.wllicli lies i n 1111 ~ l r i tside
l
VIIIIC~
01' 1 1 1 ~t i i ~ \ i ~ i
K l l l i ( i n ~ r t l kr ~i vullcy. 'l'clrlng is somcthitip ol' rr n i y ~ t c r .y ' I ' l i r o ~ ~ p l l o u'I'hi~k
t
K h o l ~o n~r c1icc11111tc1.s
the hclicl' t l l ~ 'I'C~IIII~
~t
is vcry rich. I t is srrirl thrrl 111
o ~ r ct i ~ i l cc v c ~ rtlic lc:~dinpmclr of' 'l't~kchc horrowcd n i o ~ l c yf r o m 'I'ctnng,
:I11~111i1rt SOIC
(il~rlilicsIIIIVC
I i o r ~ r ~oI sf silver coitia hurictl i n 1he p r o u ~ i dwlr icli
1Iicy 1-c*l1lcnisllctlpCncrrlti o n rlflcr gcticrtltion. Y ct, 1tic v i l l r r ~ cwhich consists
01' tlirc*c co~iil>:rr-t,li)rt~-css-li
kc C ~ I I S ~ C ~ SIII?pcI\rs
,
1111ylliinph r ~ ul l l l ~ ~ c t i'l'lic
t.
l i o ~ ~ s c hs r, r i l l wall-lo-wr~ll,urc 111s l o livo o r six storcys Ilipli, hut 111.cnlll'row,
( l i ~ r h~IINI
~ 1 1 1 l i ~ lofl'cri~ip
y.
01iI-j v e ~ yc r i ~ ~ ~ i pIivillp
c t l SII~ICC.
I l c i ~ i gsliorl 01'
wrllcr ll1011g11~ l o 01'
l IIII~~I,
tI1ih 'I'eIr~~ll!
11)coplc c111l11ot row c b ~ i o t ~ p ,~
l l ' I I ~t o
II
l'ci8tl
t lic~iisclvcst I ~ ~ . o r ~ g lt ~l ~
o tyc~c ~
t r r .'1'0 1ri11kcgootl t llc ~1101.1
li~ll
S O I ~ ~ C *go t o
11-rltlcill I ~ l t l i r l ,olllc~.sscll p o ~ ~i tns. l o ~ l l o s o nr111tl
i
m111lyrgurlr w : r ~ c sin h i ~ l t lI)y
t l o i ~N*:I~OIIII~
i~
11~ric.11ltur111
work, Iiclping w i t h I h c I i u ~ ~ v ci snl uny o l ' ~ l ~ r * v i l l u ~ c s
h t a l w C eM
~ i~ ~ r p l iuntl
r r M t ~ s l r l ~ i 'l'hcy
p.
usctl to 111kc cr1rrlvrIns 01' IIIIII~II~C~IH
of
goals ~ r o ~ ' l o
l i ' l ' i l ~ c ll ~ ~ si toli ~ l ht o t I ~ cniitltllc runpiNs01. eve11 tlrc fnrtli, IIII~
I
I C I I olllic I
Icvc I I I
I
I
1 r 1 It
i I I Vv
1111
11sinp po111s11s pr1c.k 111rin1rlls.O n tllc otlicr l1i11it1, i n 11)70Ilrr-rc w c ~ ~
7 0c n111l~~s
ill 'I'clrr~ip,I I I ~
IIICS~
~ ~ e r IIHL*(I
c
to ~)rovi(Ict r ~ r ~ r s p oI~olIi
rl
i ~ l s i t l i 'i l l l d OIIISI~IC
'I'INI
h K ll0111.
Y
t he* ~ i r ~ r i i l 01'
~ c'rl ' c t r ~ ~ i~pj c o p l c\vllo go OII t ~ ' i r t l i ~.ripo i ~ l ' ~ l i ~ v s
i s s~iirrll.'1'0 1111. 11o1'11rl l i ~ ygo o ~ i l v11s I l ~ rrls M11sti111pw l l c ~ * ctlrcv I~III~L'I.
IIOI~I~-~~.I~OWI~
1 1 r r 1 . 1 ~ ~Ii)lss11It. SotliC i11ruo1lic is ol)ti~i~rt-ll
l j v \VC:IVII~~: 111111
s c l l i ~ i g l11:111k~tsIIINIs l ~ t ~ w l sIIII~
,
s l ~ o r t ~ r f i 01'
t * wool, prcvio114v i111l)o1.tc~tl
1'1.01ii ' l ' i l ~ c * t , scls II~II.IX)W Ii111i1s t o ~IIc*
l ~ r o t l t ~ c t i 01.
o ~ tcxt~l~bs.
i
'1'111s i s :IIIO~~ICI'
c*x11111pl~
01' Illc~ I ~ I V
cl1kt.t
C ~ ~t L
llc*( 'Iri~it*scrcst rict io11011 c - x p o ~10~ tNt*1)111
~
OII l l i c ccoliolny o f l l l c ho~.tlcr~ ~ t - o p l'I'II~I.~:
c.
rrrc* rllrot~t1000 \r,o:~lsi n 'I'l*tiIll&!.
rrntl C~ICII
I~O~ISCIIOI~I
~ t . 1 1 111\1111illly
~
1\11 ~IVCI.IIHC
01' I\VO
l o lIl~.~'t*
RO;I(S
(;)I'
cbt.

Social Change In a Himalayan Region

191

slaughter. Jomoson with i t s military garrison and aaveral govcrnmcnt amces
tiow provides a ready market for livestock, and hns in gcncral replaced
Tukcho ns a commercial ccntrc. Somc Tctang men also dcrivc an income
from hiring out their mule trains to trudcr~from Jomason, who l~uvcl o
bring up tlicir swpplics from Pnkhurn or Haglung. Otlrcrs trudc in l~iili;~,
wid one rich liitln htlu ~ ~ ~ c c i a l i in
z clhc
d buying r~ndscllitrp of 'l'ilrctnn etiticlucs
on11 curios. for which tourism 1111s crcatcd 11 dcnintid in K~rlhti~unJu
rrnrl
I'oklrurn.
Ilcspitc such rtithcr cxccptional entrtrpriscs 01' 11 novcl tiulrlrc, 'l'ctunp Iius
1101 pcrccptihly cllrrngcd silicc 1 stnycil thcrc in 1962. Indccd tlic colrscrv:rlivc ntrtitrc ol' Tclllng socicty i s slrikinp. Within h u t i i ~ ~tiictirory
n
no ~ i c w
housc l i l r ~hccli h i l t in any of thc thrcc Tcinng sc~tlctirctrts.1111~1lhc SYS~CIII
ol'lutidhol~linpuntl house-owncrslril~i s bused on the assunil~tionthirt hrotlicrs
tiiurry one wil'c: nnd do not scy~:lrrrtc. 11' lhcrc irrc mirny sons ill u I';r~iiily.
o11c rrsurrlly hccot~ics11 tiiotih nlld c~ncliirry mlrrry i t girl I'roln II l i r t i i i l v witlioul
sons nnd po l o live in his lirlllcr-in-lrrw's housc. Only 1l1c clilcsl of scvcrtrl
hrolllcr~lius thc right l o inlrcritcil Irrtid, otid i s rcpr~rdcd11s tlortghrr--u lcrlir
cxl~rcssinp I'rtII cili~ctislripccluivrllcnl to llrc t c r ~ i ihrrritr c'ur~'cnl nlnonp
'I'hukalis. Il'orrc of thc younpcr hrothcrs iltrcs 1101 gel on wit11 the ioint \vil'r.
i r t l t l lclrvcs the li(~uschol(l,kc forlcils tlic riglrl 10 uny shurc in l l i c jr~ilrtproperly ant1 t~iirycilhcr p o to l i v e in errolhcr vill:lpc, such :IS Jo~nnscui~
OI'
I'r~plinp,or joili rrnollicr hor~hcrrtid cultivrrlr: II shurc.
Siglrs ol' ilissntisTrrction with lhc polyrrntlrous I'r~niilysystc~ii;\re ~IC~C'C~I
utnonp tlrosc riicn who lrcrvc r;cclr much ol' tlic outside \vorld, 'l'hus i~
1n11ti
\v110 II~IN
~CCOI~IC wc~rll
hy by trrliiitip it i Indiu, 1.ccctit1y hol~plrtrr stcotid
liol~scl i ~ rIts I000 ~ ~ l t l ~ o i lti g
e hiti the cl(li*st S O I ~ 01' t i i s littlicr ~IIICI
his o ~ i l y
l ~ r o l l i r ri s s t i l l ir y o u n ~boy. I t i s hclicvcd 1Ii11t Ilc will set u11 his hrollic~.111
llic sccontl Ilousc, in ordcr l o 11void lirlvilip l o slrtrrc his wilk will1 liilii. lli\
lrrltlinp, jot~rllcysIIIIVC
111kc1i
Iiilii IS Iirr trs (iaul111tilrtrcl 'I'I'/I~II~
it1 ASSI~III, 111111
il i s clcrrrly ~11c.h
~ ~ t l v c n t u r ~cnfrcprclicurs
us
who ~rrcllrc i~riti;\torsnl' c l l ~ ~ ~ i p c
c v c ~ williitr
l
villrrpc socict!r. Sonic crllicl. vill~rpcs01' I+r~r~rprro~i
urc ullopcllrcr
Iiiorc oulwr~rtl-lookitiptlirin 'l'ctatig, ~ l t r t lhuvc in rcccnt yrlrrs cnihttrhcil
o t vtrrioun
~
IIC\Y
c~olioniic~titcr~>riscs.
'1'1111s tllc villrlpc 01' 1)/011&! II~IS
sl~~t'l~c!
rr c o - o ~ c r ~ t i v~c~ l r ~ t i t n lof
i o nrrilit trccs oht~~incil
li.otir tlic pcrvcrl~nlc~it
II~~Icullurc~ll'urnr e t Marpha. A piccc ol' lilllow Illtld wtrs 1crr11cctlr l l l i l surr(,undctl
willr a slonc wrlll. An irript~lionclirrtrticl WIIS lhcli cr~rvcdout ol' 11 liill SIOI'~
l o l>t.itig wl~lcrl o tlic orcllnrll. 'l'lic villnpct.s pnvc llirir It~hourI'I.L*~
li)r
rrn~hiliousl~rojccl,tund whrncvcr the chc~nllclrctluirrs t-cpl~irilo/rnh ol' l i l c ~ l
i ~ ~ i \VrOIIlCI
I~II-I~
0111 wilholtt (ICIIIY
to keep l h t wr~lcrllowilip. Ilcrc l l i c
l l c ~ltrttc~/rc,~'tr/
~
syslcr~llrus hccti t~rkctiup c~rtliusi~~stically
111ii1 111 l l i c t i ~ l l col'
11iy visil 111 I070 lirlr(r1tr fil1trgs rcc'rl~itcdl'rotir 1111 or llic vi~lrrpcs I~~II.~I#:IoI
wcrc ctip~~gctl
in huildinp a Inrpc ~~III~./I(I~vI~
111111 in I'nrrlnp, l'or 1Ilih li~irhcr
1i11dl o he Irt-or~plrtfro111 ~Jis(~111t
l ' t ) r ~ slrtrd
l ~ lhcrc wtrs $re111tlcnrutiil l i ~
ulllw~itllulrou~-.I 1 W~IR 11ict by
arronpcmcnl hy wliicl~c\lcry Iloilscllold

192

The Himalaya

had to provide one worker, man or woman, for a specified number of days,
and this imposed a considerable burden on households with few able-bodied
members. The people of Dzong were at the same time restoring one of their
gonlpa, which was to be used both for ritual purposes and as a village hall.
As a result of all these activities the men of Dzong had to devote much of
their time to communal enterprises at the expense of their own agricultural
work.
Notwithstanding the Baragaonlis' efforts in the spheres of agriculture
and animal husbandry, they are not entirely self-sufficient in so far as food
supplies are concerned, and obtain rice, pulses, chillies and tea either by
barter or by purchase. Growing contact with the peoples of the lower country
has moreover given them a taste for goods which can only be bought with
cash. Kerosene oil, hurricane lamps, matches, electric torches, cigarettes,
cottoll cloth and various items of ready-to-wear men's clothing were beyond
the aspirations of previous generations, but are nowadays found in the
possession of many Baragaonlis. To earn the cash required to buy such
goods men go on long trading journeys, and as Tibet is no longer open for
trade in commodities other than salt and wool, they have had no other
choice but to extend their commercial activities to the tarai and India.
A totally unpredicted development in the trading pattern of Baragaon is the
success of men from villages such as Dzong, Puta, Dzarkot and Purang in
peddling textiles in India. The starting point of this enterprise may have
been the sale of home-woven woollen blankets and scarves at a time when
ample quantities of Tibetan wool could still be purchased by Nepalis. Today
such supplies have been drastically reduced, but the Baragaonlis who had
become familiar with the Indian market, did not accept defeat but started
a totally different line. They bought machine-made sweaters and pullovers
in Ludhiana in the Panjab and peddled then all over northern India. Trading
on their unmistakably Bhotia appearance and dress, they easily convinced
potential purchasers that their wares were the genuine product of Himalayan
cottage industries and made of home-grown wool, while in fact they contained a large component of artificial fibre and were hence cheap when bought
from the manufacturers in bulk. Having no overheads such as settled shopkeepers are bound to have, they were able to sell their goods at a large profit
and to return to Baragaon with substantial sums of money. The success of
the first entrepreneurs in this new field encouraged many Baragoanlis to
follow their example, and today it is usual for men between the ages of
eighteen and forty-five to spend several winter months in India and trade
in machine-made sweaters. They usually take cash to Ludhiana and buy
the textiles outright but men well-known to the manufacturers can also obtain
goods on commission. A man setting out with Rs 5000 can make a clear
profit of about Rs 3000 in the course of four to five months' trading and this
enables a household to purchase all the ordinary necessities, and leaves
sufficient cash for the payment of land revenuc, minor fees and donations
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to the gompa.
In India Baragaonlis tend to avoid places such as Calcutta where they
encounter competition from Tibetans, and concentrate on smaller towns
and villages, and in particular on Assam. Many Baragaonlis arc familiar
with Gauhati, Shillong, Dibrugarh and Jorhat, but some have bcen as far
as Kohima, North Lakhimpur, and Bombdi-La and their description of
tribesmen such as Nagas, Daflas and Apa Tanis leaves no doubt that they
have frequent contact with such tribesmen. In Dzarkot I met a young
man of the Kutak class, who had just come to his village after spending
three years in Nagaland where he had worked in the store of a kinsman
now settled in Kohima. Such long sojourns in India are unusual, but the
number of men engaged in the peddling of textiles and particularly of sweaters
is large, and all seem to make good profits. While it is impossible to foretell
how long Nepalis will be able to maintain this very rewarding trade, for the
time being it fills very well the gap created by the decline in trade with Tibet.
It seems that even the leading Kutak families do not think it below the dignity
of their menfolk to peddle textiles in India, and this attitude is explicable
in view of the high regard in which Bhotias of all classes have always held
long-distance traders going with their yak caravans to Tibet.
It is only in some villages that objections to lengthy trading journeys
to India have been raised. Thus, in Lubra which consists of a closely-knit
community of twelve households all adhering to the Bonpo faith, the lamas
of the local gompa recently ruled that for three years no one should spend
long periods in India, because this prevented the young men from studying
and participating in gompa ritual. Anyone disregarding this ruling made
himself liable to a fine of Rs 100. Five men who went to trade in India in the
winter of 1975-6 duly paid this fine, and the villagers expected that in the
following year too some men would rather pay a fine than forego their
trading profits. Yet the ban on long trading trips is a significant indication
that the more conservative elements in Baragaon society do not consider
the making of money by peddling textiles in India an undiluted blessing,
and are of the opinion that Baragaonlis can maintain themselves adequately
by exploiting local resources, suppletnented perhaps by the yield from
business deals within the traditional trading areas of Baragaon, Thak Khola,
Dolpo and Mustang.
There has however for many years been the practice of purchasing dzoppa
from Sherpa breeders of Solu and Khumbu. The acquired animals, many
half-grown calves, used to be driven through Tibet, but nowadays they are
brought by a route leading east-west through central Nepal. The Bonpo
lamas do not seem to have raised any objection to this practice, and in
1975 three Lubra men went to Rasua Garhi to purchase 40 dzoppa. They
bought altogether 40 dzoppo of an average age of three years; seven animals died on the way. but the surviving dzoppa were sold at a marginal
profit within ten days of their arrival at Jon~osom.Had there been no losses
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through illness, the operation would have resulted in a very substantial gain.
It is such ventures which enable the Lubra people to find the cash for
the maintenance of their religious institutions. The village gompa has recently
been renovated and some of the frescoes have been renewed by a painter
from Tukche. Moreover two Lubra youths were sent for study to a Bonpo
centre in Himachal Pradesh at considerable cost to the community. Through
them large numbers of printed Bonpo scriptures have been added to the
small library. Though a minority faith within the context of Baragaon,
the Bonpo religion is thus surviving, and it received a strong impetus when
in 1973 a reincarnate Bonpo lama, born in India of Tibetan parents, came
to Lubra and stayed there for six months teaching some of the local people.
A few hours walk from Lubra a new Bonpo gompa has been built just outside
Dzarkot, as part of the residence of a Bonpo lama who had spent Rs 10,000
on the construction of his new house and gonrpa.
The maintenance of gompu and the service due to the divinities represented
by the images is a considerable drain on the resources of individuals who
have inherited private chapels. Thus one of the Kutak fanlilies of Dzarkot
owns a large house, comparable in the wealth and quality of wood carvings
to the great houses of Thakali subbu, and this contains a splendidly decorated
and furnished chapel (ha-khang). In this chapel there are three gilded images
as well as a complete set of the Kengyr~r,the Buddhist canon in 108 volumes,
each carefully wrapped in red cloth. The images as well as Kengyur were
brought from Tibet by the present owner's grandfather. The owner's son, a
man of about thirty, told me that only by trading in India could he maintain
this establishment. He had to light two lamps morning and evening, and for
this required an annual supply of four tins of oil which at current prices
amounted to Rs 640. Yet, to neglect the service due to images might result in
misfortune or illness for the whole family. The thought that the descendants
of aristocratic families preserving an ancient cultural tradition are now
reduced to the status of travelling salesnlen peddling sweaters in Assam may
seem depressing to the outside observer, but flexibility is one of the virtues of
the Bhotias, and the people of Dzarkot see nothing demeaning in such trade.
Intensified contact with the people of the middle ranges and lowlands
has not only transformed the pattern of consumption and trade, but has also
brought about a change in the self-image of the Baragaonlis. Until one or
two geilerations ago the people of Baragaon were content to be regarded
as Bhotias and identified themselves largely with the Tibetan-speaking
populations of Mustang and Dolpo. Today, however, most of them call
themselves 'Gurung', for they believe that it is to their advantage to identify
themselves with one of the major tribes of Nepal. In doing so they follow
a practice which has become common among several ethnic communities.
The Bhotias of Mugu now describc the~llselvcsas Chetris and those of
Humla want to be referred to as Tainang. The Thakalis' unsuccessful as-
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piration to be recognized as Thakuris has already been mentioned as well as
the Baragaonlis' equation of Kutak with Thakuri. But while the latter
practice is only a device of classification comprehensible by Nepali-speaking
Hindus, the fashion of calling themselves Gurung signifies a conscious shift
in ethnic identification. When one asks a Baragaonli to which Gurung clan
he belongs he is invariably unable to reply, and few Baragaonlis have any
knowledge of the Gurung clan system. Yet, most villagers insist that they
are Gurungs, though in 1962 1 still met old men who described themselves
quite frankly as Bhotias and mildly ridiculed theirjuniors' claim to be Gurung.
The adoption of the total name Gurung has created a number of inconsistencies of which the Baragaonlis are not entirely aware. For the members
of the Kutak families, who have close kinship relations with the nobility
of Mustang, do not describe themselves as Gurung, though they are clearly
an essential component of Baragaon society. It is mainly the members of a
class known in the local language as Padungu who call theinselves Gurung
when they speak to outsiders. Padungu, who form the majority of the population of Baragaon, stand midway between the Kutak nobles and the lowstatus artisans. Yet, there are status distinctions even within the Padungu
class, and these distinctions are linked with the different ranking of the
eighteen villages of Baragaon. There is a group of five villages which rank
the lowest, and it is significant that these five villages speak a language
closely akin to Thakali whereas the higher-ranking villages speak dialects
closely resembling the language of Mustang. The highest status is enjoyed by
those villages which are known to have been founded by Tibetan lamas,
and this fact too conflicts with the idea that all Padungu are in reality
Gurung.
Yet the Baragaonlis' present claim to recognition as Gurungs bears out the
fact that ethnic designations are no more static than are social relations.
Historical studies must take into account this impermanence of tribal names;
for over two or three generations a population remaining basically the same
may appear affiliated to quite different ethnic groups, simply by a change
of designation.
The fortuitous nature of ethnic classifications becomes apparent in the
villages immediately north of Baragaon. These border on the domain of the
Raja of Mustang, and lying at a greater altitude than Baragaon, conform
in many respects to the general character of the villages of' Mustang. There
too the inhabitants have begun to call themselves Gurung. Thus in Ghili~ig,
a place only two or three hours journey from the Mustang village of Gen~i,
I was told that the inhabitants were all Gurung, but the men who described
themselves as such added that further north i.e. just across the Mustang
border, similar people were called Phalwa of Loba.
Ghiling, a village of some thirty houses, is virtually self-sufficient in grain.
Even though only one crop per year can be grown at this altitude, enough
wheat, barley and buckwheat are reapcd to feed the villagers throughout the
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year. Barley used to be exchanged for salt in Tibet, and since this bartertrade declined, the villagers' standard of living has fallen. Some of them
still go to Tibet, but can only buy modest quantities of salt both for their
own consumption and for re-sale. They take such salt to Dana and Tatopani,
and exchange it for rice at a rate of two measures of salt for one measure of
rice. A few men also go to India and peddle sweaters bought in Ludhiana,
but such ventures are far less common than among the people of Baragaon.
The domain of the Raja of Mustang which begins a few kilometres north
of Ghiling, differs from Baragaon both topographically and politically.
Lying north of the Himalayan main range and jutting like a peninsula into
Chinese territory, it fornls part of the arid Tibetan plateau, where the oases
of villages are separated by large stretches of desert-like country. Throughout the Rana period (1856-1951) Mustang was virtually a state within the
state, and the Raja of Mustang continued to be recognized as a feudatory
prince, whose position vis-a-vis the government of Nepal was comparable to
that of the Indian princes vis-a-vis the British crown. But owing to the difficulty of communications and the absence of a political service, such as had
ensured the Viceroy's overall control over the princes in India, the Raja of
Mustang exercised unlimited authority over his subjects.
De jure the Raja of Mustang has no longer any special position, for his
domain is supposed to be administered like any other part of Nepal. In
practice, however, he still wields great influence, and the change-over froni
the traditional autocratic rule to the modern system of pancha~~ati
raj has
not brought about any dramatic developments. The Rani of Mustang, a
member of the Lhasa aristocracy, functions as pradhan panch, and several
of the Raja's kinsmen continue to act as village headmen and have been
elected panchajrat members. It seems, morcover, that the panckcynt under
the chairmanship of the Rani meets only very rarely, and exerts little influence on the conduct of affairs.
The ancient capital of Mustang, known locally as Lo Manthang, is a walled
city nearly square in shape. Inside the high walls, houses built of unburnt
clay are crowded together in a labyrinth of narrow lanes. Most are doublestoreyed, but the Raja's palace is a massive building four storeys high,
matched in height only by one of the gompa. The Raja and his family dwell
on the fourth floor, and it is there that he receives visitors and petitioners.
The lower floors are used as store-rooms and for gatherings of the townspeople on festive occasions. Great quantities of seed grain are stored in this
place, and at the time of the first sowing most of the townspeople obtain
loans of seed grain from this store Thus the palace is not only the residence
of the Raja but also fillfils the role of a central granary serving the needs
of the residents of Lo Manthang. The present Raja's father used normally
to live in a smaller house in the nearly killage of 'Tengar but when hc died the
people of the capital begged his successor to return to the royal palace and
live among them, a request which he wisely granted.
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The outward pattern of the traditional social order of Lo Manthang has
thus been preserved, but the orientation of the inhabitants towards the outside world has changed. Until the early 1960's they were largely oriented
towards Tibet, and Nepalese cultural influence was minimal. The Raja
and his family had always intermarried with the Tibetan aristocracy and be
as well as his courtiers had lived entirely in the Tibetan style. The father of
the present Raja spoke only Tibetan, and as late as 1962 it was difficult to
find in the villages of Mustang people who could express thelnselves in
Nepali. One of the reasons for this isolation from the centres of Nepalese
civilization was the special relationship between the people of Mustang and
the Thakali merchants of Tukche. When Thakalis acquired the customs
contract which gave them control ober the salt trade along the Kali Gandaki
route, they arranged for all the salt brought by the Mustang people from
Tibet to be bartered for grain in Tukche, and hence there was no need for
people from Mustang to go any further south. The Thakali merchants who
at that time were fluent in Tibetan, acted as middlemen between the Mustang
traders and the people of the lower country, and the great entrep8t of Tukche functioned in fact as a barrier beyond which caravans from Mustang
did not go. The members of the Thakali subba family were strengthening
their relations with the Raja of Mustang, and the most prominent member
of this family succeeded in concluding a pact of ritual friendship with the
Raja. The great financial resources of the Thakali subba had enabled them to
gain economic influence in Mustang, and many of the people of Mustang
became indebted to them in the same way as many of the Baragaonlis had
become econonlically dependent on Thakali traders. Such contact with the
Thakalis, however, did not impinge on the Tibetan character of Mustang
society, for the Thakalis appeared Tibetan in language, dress and habits
when they interacted with the people to the north, and assumed a Nepali
guise in their dealings with the Hindu villagers of the middle ranges and
the townspeople of Kathmandu. It was in their society that the two traditions clashed, whereas little of Nepalese civilization filtered through Tukche
to the people of Mustang.
Today Mustang remains Tibetan in language and Buddhist in culture, and
there is no other region in the Kingdom of Nepal where Buddhism flourishes
as visibly as in the domain of the Lo Gyelbu, as the Raja is known to his
subjects. Within the walled town of Lo Manthang there are three main
gonlpa as well as an exquisitely decorated Iha-khung in the palace. The oldest
of the gompa (Tukchin gonrpu), supposed to be 500-600 years old, is an
imposing building with six rows of wooden pillars, which nust have been
brought from a great distance as no suitab!e trees grow within a wide radius.
This as we11 as the equally large Dzhyamba gompa contains images of both
Sakhyapa and Nyingrnapa divinities, and the two sects seem to have been
represented in Lo Manthang for a long time. The essential daily services are
performed in both these gonlpa, but the main focus of the religious life
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of the town is Chyoti gomnpa, situated within a series of courtyards also containing the quarters of a large number of monks. It is believed to be 275
years old and is decorated with frescoes and sumptuously furnished with
large painted scrolls of exquisite quality. The most valuable of the gilded
statues on the altar are behind glass, and block-prints of a set of the Krngyrrr
rest in the library racks. A handwritten Kengytrr, also belonging to the Chyoti
gompa, is kept in the Raja's palace for security.
While the townspeople take turns in the performance of the daily ritual
in the two older gompa, 55 monks are attached to the Chyoti gontpa, and
it is there that all the major rites and ceremonies take place. The community
of monks under a head lama referred to as khenlho, is the largest religious
community in the whole region, and there seems to be no difficulty over the
recruitment of novices. The number of nuns, which at one time was also
substantial, has shrunk however, and now only eight are attached to the
gompa. Some years ago the khembo suspended the rule that the second of
every three daughters of a family should become a nun, for many nuns used
to withdraw from the gompa, and he argued that it was pointless to force
girls to become nuns if later they wanted to marry.
Gonzpu staffed by monks are also found in many of the villages of Mustang, the biggest and most impressive being that of Tsarang. Most are kept
in good repair, and there can be no doubt that throughout the Raja's former
domain, Tibetan Buddhism is still unchallenged and very much alive. Yet,
the break of the cultural links with Tibet has an adverse effect on the religious
institutions of Mustang, for young monks can no longer go to Tibetan monasteries for higher studies and there is no more interchange with more senior
lamas.
While previously the study of Tibetan scriptures was the only form of
education available to the people of Mustang, today government schools
operate in most villages. The medium of instruction in these schools is
Nepali and many young people become fluent in this language. Since trade
with Tibet, though not conlpletely interrupted, has lost much of its importance, and personal contracts with Tibetans inside Tibet have been made
impossible, the people of Mustang are now looking towards their Nepalispeaking co-citizens for both trade and educational advancement. Members
of the nobility have begun to send their sons for higher education to schools
in Jomosom and Pokhara, and there are already some young men who have
a reasonable knowledge of English, and are familiar wit11 Kathmandu as
well as with sonlc Indian towns.
This re-orientation towards the middle ranges of Nepal is only beginning,
but it is fostered by both political and economic factors. The establishment
of the headquarters of the Zonal Commissioner at Jomosom has brought
Mustang within reach of the Nepalese government, and several visits of
King Birendra and other prominent personages to Mustang by helicopter
have given the Raja as well as the people of Mustang the feeling that the
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King and his government are concerned with their fortunes.
While in the old days they could take their ai~imalsto winter pastures in
Tibet, they now move with some of their herds as far south as Pokhara
when there is no grazing in Mustang. Thus contacts with the Nepali people
of the middle ranges are intensified, and there is a growing interchange of
trade goods. People froin Marpha and Jomosom come to Mustang and sell
rakshi, cigarettes, matches, and other commodities, such as are found in
the small shops of Thak Khola, and receive in payment wheat, mustard
seed, medicinal herbs or cash. Men from Mustang also go to Pokhara to sell
or barter medicinal herbs, which can be exchanged with rice at par. Most
goods are transported on the backs of yak, dzopprr, mules, ponies and donkeys, but for the transport of salt from Tibet to Mustang goats are also still
used, while this form of transport has become obsolete in Thak Khola.
The influence of the government agricultural farm at Marpha extends as
far as Mustang, and the Raja has made a beginning with fruit-growing
by purchasing saplings of apple, peach and apricot trees, as well as grapevines. These have been planted in orchards at Lo hlanthang as well as at
Gemi, and the prospects for fruit-growing seem to be good.
Although people in Mustang as elsewhere complain about a drop in
their prosperity caused by tht: decline of trade with Tibet, there are no signs
of real hardship, and the cultivation of grain crops, which depends entirely
on irrigation, seems to meet most of the population's needs. As of old, supernatural aid is invoked for good crops, and the first sowing of wheat at Lo
Manthang is done in the presence of the Raja and accompanied by the
incantations of a monk who performs a simple sacrificial rite at the e d e
of the field.
On occasions such as this, the Raja acts as the representative of the whole
community, and no one may start sowing until one of the Raja's fields has
been sown. The charisma with which in popular belief the Raja is invested,
spreads in a diluted form to all members of the Kutak class, the nobility
of Mustang linked with the royal family by numerous marriage alliances.
The number of Kutak families is small: among 200 dongba of Lo Manthang,
i.e. household heads with citizen's rights, there are only fourteen Kutak
families, and in all the other villages of the Raja's domain there are only
ten Kutak households. The majority of the people are Loba (also known
as Phalwa) and below them rank Gara artisans. The latter are not allowed
to build houses inside the walls of Lo Manthang, and they are underprivileged in more than one way. Intermarriage between Kutak and Loba
is considered irregular, and the offspring of such marriages is known as
Shretsung. There is no way in which Shretsung can rise to Kutak status.
Both the Raja's and the other Kutaks' position is at present unassailable,
and it seems that men of the Kutak class are regarded as the natural advisors
of the Raja and leaders of village communities. A break-up of the social
fabric such as can be observed among the Thakalis of Tukche is unlikely
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to occur in the foreseeable future, for the leading families of Mustang are
firmly based on substantial landholdings, and unlike the Thakali traders
they have no incentive to seek new outlets for their energies but can maintain
and eventually improve their economic standards by developing the resources
of their homeland.
CONCLUSIONS

This brings us to the problem of the causes and motivation of the social
change we have observed among all the communities of the Kali Gandaki
and Mustang regions. We have seen that the various ethnic groups have
reacted in different ways to the changes in the economic climate brought
about by external factors. These factors are firstly the restrictions on trade
m ith Ti bet subsequent to the Chinese takeover, and secondly the improvement
in communication inside Nepal which have reduced the value of Tibetan
salt and led to its replacement by supplies of cheap Indian salt. Whereas
both these events inevitably reduced the profits which can be gained by
long-distance caravan trade, they still leave the people of Thak Khola and
Mustang several choices in the allocation of their resources in labour and
capital. Social change, after all, is the sum total of the decisions made by
a significant number of individuals regarding the manner in which they
apply their energies to their best advantage.
The Thakalis of Tukche had been the first to make a conscious change
in their aspirations and the way they applied their resources. Long before
the profitable trade with Tibet had dried up, many of the richest and most
successful merchants had transferred much of their wealth to places outside
Thak K hola, and established business and ind us1rial enterprises in Kathmandu, Pokhara and Bhairawa. The main motive was then the desire to
increase their profits and to build up fortunes independent of business
prospects at home in such places as Pokhara, against the need to uproot
themselves and virtually abandon their palatial homes and an eminent
social position i n a relatively small community. Some of the Thakalis took
this decisive step, while others tried to have the best of two worlds by maintaining two homes and living alternately in Tukche and rarely returning to
Thak Khola.
When after 1960 Tukche lost its importance as an entrep6t for the salt
and wool trade, those Thakalis who had retained their main domicile in
Tukche were faced with the choice of following the example of earlier
emigrants from Tukche, or accepting a temporary lowering of living standards
and investing their resources in agricultural development including irrigation:
an increase in yak herds and the provision of tourist facilities. In the event,
most chose the former alternative with the result that Tukche has been
shrinking and is on the way to a gradual decay. The choice of the leading
men of Tukche was not whether to emigrate or remain in their traditional
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home. They had to choose between a relatively luxurious life in Kathmandu
or Pokhara accompanied by a loss of any real political power, and a reduced
standard of living in Thak Khola compensated by the retention of very
considerable influence in local affairs. Within the present panchayat system a
local power base is needed for any political advancement, and this is what
Thakalis who moved out of their home district have virtually foregone. The
value system of this ancient trading community clearly placed more emphasis on monetary gains than on the retention of political power, even
though for about half-a-century the Thakali subba had combined administrative authority with the management of far-flung business interests.
The inhabitants of the other villages of Thaksatsae are more ambivalent
in their reaction to the decline of the trade with Tibet. Being in possession
of more and better land than the people of Tuckhe, they have more to lose
by abandoning their farms and moving south, but lacking the stimulus of
good trading prospects many young men nevertheless leave their villages
for the Pokhara region or the tarai because they find life there more interesting and entertaining than in Thak Khola. The emigration of some families,
moreover, has a snowballing effect on others. For the fewer people staying
in Thaksatsae for most of the year the duller does life there become, and
the greater the incentive to move also to one of the towns where Thakali
communities are already thriving. Thus, one of the wealthiest and ablest
young men of Kobang told me that during the previous winter he had been
deadly bored, for he had no one to talk to, and rocks and trees had been his
only company, a statement which seemed rather uncomplimentary considering that his wife had also remained at Kobang. The decision whether to
move away from Thaksatsae is thus not made solely on economic grounds;
the lure of the more exciting social life of a town with cinemas and other
entertainments is thus a major factor in choosing between various courses
of acti on.
The people of Marpha and other Panchgaoil villages are faced with a
choice similar to that confronting the Thakalis. So far the majority has
decided on a different course of action. Equal, if not superior to the Thakalis
in energy and enterprise, they too can make a good living in the commercial
centres of the middle ranges, and some Marphalis have indeed moved to
places such as Pokhara. Others, however, value membership of a closely-knit
community and the pulsating social life of their home village more highly
than prospects of greater financial profits elsewhere. Their answer to the
present economic position is to intensify and develop the transport business
which takes them to the middle ranges during part of the year, but also
to seek new ways of utilizing the resources of their home village. Fruitfarming appears to them at present the most promising choice, and much
hard work and capital is being invested in this novel enterprise brought
to Thak Khola by an outside agency-name1 y the agricultural department
of the government-and inspired by a dedicated Sherpa who had the right
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approach to the Marphalis, a people combining imagination with sound
business sense. Both qualities are demonstrated by the further decision of
some of the leading younger men to allocate resources to the creation of
tourist facilities.
In Baragaon too, social change is largely the outcome of conscious decisions to embark on activities which had no place in the traditional economic
system. The shortage of irrigation land as well as of pastures certainly sets
natural limits to agricultural production, but there are several alternatives
to the supplementation of income from farming. Faced with a similar
situation, thousands of Jumlis migrate annually to India and seek employment as road labourers in Kumaun and Himachal Pradesh, while Gurungs
and Magars traditionally enlist in the Gurkha regiments of the Indian and
British armies. The men of Baragaon have chosen neither of these means
to make ends meet. Apart from working at harvest time as seasonal labourers
in Thak Khola, which is an old-established practice, they have hit upon
the novel device of peddling textiles and specifically machine-made sweaters
in India. The profits made from this activity are great, but so are the costs.
It means living for months in a foreign environment and in considerable
discomfort, and being separated from wives and children. Yet, on balance,
the advantages outweigh the disadvantages, or at least seem to do so in
the minds of the Baragaonlis. The fact that engaging in this trade is a free
choice, and that work as a travelling salesman is not the only alternative
to starvation, can be deduced from the situation in the village of Lubra.
There the lamas have imposed a three-year ban on trading journeys to India,
and it is unimaginable that men who are members of the village community
would have taken this action if they knew that they condemned thereby
their co-villagers to starvation or at least severe hardship. They must have
thought that life could be carried on, though possibly with a lower level of
creature comforts, evenif no cash earnings from trade deals in India flowed
into the coffers of many households. Similarly, some of the would-be traders
took the individual and conscious decision to flout this ban and pay the
penalty rather than abide by the lamas' ruling. Thus individual choice stands
against individual choice, and the village community suffers neither from
a suddenly-opening gap in its income, nor from a dramatic confrontation
between traditionalists and innovators.
In Mustang, two events originating outside the local social scene forced
upon the inhabitants a reassessment of their position and a reorientation
of the economy, The Chinese threat to the border trade coincided by sheer
chance more or less with the political restructuring of the political system
of Nepal. Either event could have produced a number of different reactions.
The virtual abolition of the local monarchy and the inclusion of the
Raja's former domain into a zone administered by a government official
posted at Jomosom, could have been used to overthrow the hierarchic social
order of Mustang and to do away with the privileges of the Kutak nobility.
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Neither of these things has happened, and the people of Mustang continue
to accept the authority of their Raja and pay him as much respect as they
used to do when he still wielded absolute power. At the same time they have
become aware of the superior power of King Birendra, who has paid several
visits to Mustang, and have developed a new loyalty to the royal house of
Nepal. As Tibet and the earlier influence of the great monastic centres of
Buddhist civilization faded because of the changed political situation
beyond the northern border, Nepalese influence increased and government
schools established in all the major villages brought about a new cultural
orientation. So far this influence has expressed itself through the spread of
the Nepali language, now spoken fluently by the sons of the dominant
families; but there are as yet no indications of an erosion of the interest in
Buddhist rites and ceremonies, and the g ~ e a tannual festivals, such as the
tizi ( dokyap ) are being performed in the traditional style.
These examples of the reaction of different ethnic groups to political
events impinging on their traditional social and political structure suggest
the great variety of adjustments to the novel situation. This adjustment
may bring about a disintegration of the social order as it has done in Tuckhe,
or it may induce a population to pull together and overcome difficulties
by a heightened sense of co-operation and identity as in Marpha and
Baragaon. Social change has progressed along various lines, but despite
the constraints imposed by history and a harsh climate, alternatives betweer!
different courses of action have remained available throughout. There has
been no attempt on the part of the government or any official agency to
mould the process of change according to any preconceived pattern. and
individual choices continue to be made in a situation of extreme cultural
and social flexibility.

CHAPTER 12

STRUCTURE A N D CHANGE AMONG THE
BORDERLAND COMMUNITIES OF THE
KUMAUN HIMALAYA
J. S. BHANDARI
The borderland communities of the UP Himalaya, also known as the
Kunlaun Himalaya, are the Bhotiyas and the Jadhs. These communities
inhabit the northernmost mountain regions forming the international border
with Tibet in three UP districts-Uttarkashi, Chamoli and Pithoragarh,
-which constitute the Uttarakhand division. They constitute a small ethnic
and cultural group numbering about 40,000 person,s.
GENERAL PROFILE OF THE REGION

The UP Himalaya form the easternmost part of the western Himalaya,
and are separated by the Tons river from Himachal Pradesh in the west,
and from Nepal by the Kali river in the east.
On the basis of its physiographic attributes the region may be divided
into the following major regions: (1) the Great Himalaya comprising the
Great Himalaya Ranges and the Great Himalaya Valleys; (2) The Lower
Himalaya; and (3) The SubHimalayan Tract.
The Great Himalaya Ranges occupy the highest position in this region
and run along the Jndian border. The Great Himalayan region is about
fifty km in width with mountain ranges between 4800 m and 6000 m high.
This region is completely uninhabited because most of it remains snow-clad.
The Great Himalaya Valleys comprise the deep gorges of the rivers that
encircle the high mountains. The main valleys are the Tons, the Yamuna,
the Bhagirathi, the Mandakini, the east Dhauliganga, the west Dhauliganga,
and the Kali. These valleys are inhabited by the Bhotiyas and some other
communities.
Population distribution in a mountain region like the Himalaya is determined to a great extent by its climate and topography. ~nvironmen-tal
constraints are manifest in the shaping of the economic structure of the
region. These high mountain regions are not suitable for agriculture or
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any other settled economy, because the people have to move from higher
regions to the lower ones during the winter, and move back during the
summer. This type of cljmate constraint results in seminomadism, where
the people have to supplement their economy, either by taking to pastoralism
or, if opportunities exist, to trading, or to both. In any case, settled
agricultural communities would not develop in regions like the Great
Himalaya.
The Uttarakhand region, comprising the three border districts of UP,
lies in the Great Himalayan range. The northernmost part of Uttarakhand
is also called the Bhot region and comprises five valleys bordering Tibet.
These five valleys are the home of the Bhotiyas and other ethnic groups.
The main concentration of the Bhotiyas is in Mana on the Kishanganga,
and Niti on the western Dhauliganga in Chamoli district; and in Johar
on the Gori, Darma on the Eastern Dhauliganga, and Byans on the Kali
in Pithoragarh district. Nilang and Jadhang on the Janhavi in Uttarkashi
districts form the home of the Jadhs.
Uttarakhand, specially the Uttarkhand and Chamoli regions, has been
regarded sacred by the Hindus because some of their holiest temples, such as
Yamunotri, Gangotri, Kedarnath and Badrinath are situated in this region.
A very large number of pilgrims from all over India visit these tenlples
every year. The population of Utta~akhandis almost entirely Hindu. Howeve1, due to its physical isolation the region has developed into a distinct
cultural zone, a slight variation of the pan-Indian Hindu culture. The
Bhotiyas and Jadhs have had a distinct socioeconomic position in this area.
constituting a buffer between the Buddhist community of Tibet and the
Hindu communities in India.
The Bhotiyas of Uttarakhand identify themselves as Shauka in Johar,
Darma and Byans (Pithoragarh District), Marcha in Niti and Mana
(Chamoli District) and as Jadhs in Uttarkashi district. The term Bhotiya is
itself confusing because it is also used for an ethnic group of Sikkim and
Darjiling, as well as for the inhabitants of Bhutan. But the Bhotiyas of the
UP hills have absolutely no connection with the communities in the eastern
Himalaya: they form an integrated part of the local Hindu culture, with a
possible admixture of the Tibetan ethnic and cultural elements due to long
contact with them.
The Uttarakhand Bhotiyas have developed and adjusted differently
in their respective areas due to tbe distinctive cultural streams that obtain in
these regions. Thus, the Bhotiyas of Pjthoragarh district and the Bhotiyas
of Chamoli district are quite distinct due to the dominant Kumauni and
Garhwali cultures within which they are confined. Besides both have also
progressed differently economically because of the area they inhabited.
Similarly, the Jadhs of Uttarkashi are quite different from both the ~ h o t i y a
groups. In order to present a comprehensive profile of the Bhotiya communities, each Bhotiya group will be described separately.
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THE JADHS OF UTTARKASHI

The Jadhs constitute a small but distinctive ethnic community in the northern
parts of Uttarkashi. They originally inhabited the valley of the Jadhgangaalso called the Janhvi, one of the most important tributaries of the Bhagirathi which it joins near Bhaironghati. To the west of this va!ley lies the
Bespa valley of Hirnachal Pradesh and to its east is the boundary of district
Chamoli. The northern portion is bounded by the international border
with Tibet. This part of the region is absolutely bare of ally vegetation,
except for grass and some bushes at places. The average elevation of the
region is between 3000 m and 6500 m.
The Jadhs have pronounced mongoloid features and they speak a Tibetan
dialect. Though most of them also know the Garhwali dialect, the Jadhs
claim that they have migrated t o their present habitat from Bashahr in
Himachal Pradesh, and in fact have inany links with the people of Bashahr,
especially through marriage alliances. However, it may be that originally
they migrated from the Tibetan side.
Environmental Constraints and The Jadh Econo~ny
The terrain that is inhabited by the Jadhs is characterized by high mountain
ranges and glacial valleys. The region is bare of any vegetation. Strong
cold winds blow practically throughout the whole year. The valley receives
very heavy snowfall during winter, which starts in October and ends in
April. During the rainy season the weather is mostly cloudy but rainfall
is meagre on the whole.
In this inhospitable tcrrain large populations cannot thrive, and it was
only the Jadhs who inhabited this area, living in the two villages of Nelang
and Jadhang, at a height of 3400 m.
The Jadhs could never depend entirely on land f o ~their livelihood. The
only crops that can be grown in this area are potatoes, rai (brassica iuncea)
marsa (amaranthus species), and radish. The alternative ~ o n o m i cpursuits
that are possible are raising sheep and goats and trading. The Jadhs traditionally traded with the Tibetans; the main items that were taken by the
Jadhs to the Tibetan mandis (trade centres) were cotton goods, grains,
metal, oil seeds, and sugar. The imports from Tibet were salt, wool and
borax. These commodities were sold in the market on the Indian side. The
trade route was through the passes of Theng la (5050 m) and Tsang Chok la
(5400 m). Trade, however, came to an end in 1962 when the Jadhs were also
evacuated from their traditional villages Nelang and Jadhang for security
reasons.
Besides trading, the Jadhs had always kept large flocks of sheep and
goats for their fleece. So after the termination of trade, the Jadhs concentrated
01) their pastoral economy. Each Jadh family owns 200-400 head on an
average of sheep and goats. It is the basis of their economy and the measure
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of their wealtb. The large flocks of sheep and goats entail seasonal migration
in search of fresh pastures. The Jadhs move from their winter homes at the
first snowfall. Earlier the whole community would migrate, but now the
old, infirm, and the shopkeepers stay on in Dunda and the rest move with
their flocks. They finally camp at a place called Chorpani which is about
ten km from Rishikesh. Chorpani is a forest clearing, where the Jadhs have
been camping during the winter months for generations. Political and
administrative change has not altered their migratory routine.
The Jadhs are totally dependent now on their sheep and goats from which
they get wool which is either sold directly or marketed as finished products.
The pastoral economy of the Jadhs has developed a well-defined division of
labour between the men and women. When they were traders the men went
to Tibetan or Indian markets, leaving some men as well as women and
children to tend the flocks. Nowadays the men look after the sheep and goats
and shear them whereas the women devote their time to washing, cleaning
and then spinning wool to make it into yarn. The Jadhs who have close social
and economic ties with the people of Uttarkashi and Bashahr in Himachal
Pradesh have developed a well-defined interethnic relationship with the
various caste groups of the area. They have thus developed a vague system
of castes, claim to be Rajputs and have adopted appropriate surnames.
They are however, not treated at par by the local Rajputs. The concept of
pollution has also affected them, and made them think that some professions
are low and degrading. Thus, though they depend on the sale of wool and
woollen products, they are not weavers themselves because it is considered
degrading. Traditionally, the Kolis, a Harijan caste group of Bashahr,
are weavers. The Kolis are paid for their services on the basis of the labour
put in by them. An interesting aspect of this interdependence is that the
professional weaver, the Koli, also migrates with the Jadhs during their
periodic migrations.
The Jadhs have maintained a distinct identity of their own in spite of
their small numbers, though they do marry the border people of Bashahr.
They are generally well off, but it is becoming harder and harder to keep
large flocks of sheep due to restrictio~lsimposed by the forest administration
on grazing in government forests and also due to the general shortage of
grazing land even at the higher altitudes. The Jadhs, however, even after
the disruption of trade with the Tibetans have been able to maintain themselves because of their alternative economic pursuits. The total population
of the Jadhs is about 400 persons.
THE MARCHAS OF CHAMOLI (GARHWAL)

Unlike the Jadhs of Uttarkashi, the Marchas of Chamoli are a cognate
branch of the Bhotiyas of Pitholagash. The Marchas of Chamoli inhabit
the revenue circle of Painkhanda, which occupies the extreme north-eastern
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portion of the district. Painkhanda is bounded on the north by Tibet, on the
west by Uttarkashi and on the east by Johar in Pithoragarh district. The
Chamoli and Pithoragarh regions inhabited by the Bhotiyas are thus contiguous.
The Marchas of Chamoli inhabit the Mana and the Niti valleys, both of
which ale also known as the Vishnuganga valley. The most important exclusively Marcha village in the Mana valley is Mana, situated at a height
of 3400 m above sea level. This is a large village with houses made of stone
and roofs of wooden planks. Mana Pass, which is about 6000 m high and
leads to Tibet, is one of the most difficult passes in this part of the Himalaya
and was used by the Marchas of Mana valley to cross into Tibet for trade.
The Marchas of Niti valley (which is also called western Dhauli valley
and is to the east of the Mana valley) inhabit the village of Niti. This is the
highest village in the valley (3600 m) and is situated only eighteen km
to the south of the pass also called Niti Pass (5800 m). This is an exclusively
Marcha village. The nonMarcha inhabitants of the villages are called
Duryal in Mana and Tolchas in Niti valley. The Duryals and Tolchas are perhaps an intermixture of the Marchas and the local nonMarcha populations.
Environment and Economy of the Niti and Mana Valleys
The Marchas of the Mana and Niti valleys also inhabithigh mountain regions
which are not suitable for agriculture for climatic and physiographic reasons.
The only crops that are grown by the Marchas during summer are barley,
amaranth, and buckwheat. However, the hi11s and mountains have excellent
pastures which have helped the Marchas to keep flocks of sheep and goats.
The high mountain regions are covered by snow during the winter months,
and the Marchas then migrate to the lower regions, completely deserting
their villages.
Environmental constraints have a determining effect on the economy
of the Marchas. Pastoralism and trade formed the major means of
livelihood. The Marchas of the Niti and the Mana valleys had trading
relations with the Tibetans until 1962, during which time they earned sizeable
profits by exporting Indian goods to the Tibetan market and importing
wool, salt and borax from Tibet. Dependence on sheep and goats was
secondary. But with disruption of trade, the major source of their income,
the Marchas have taken up new avenues of livelihood, like shops in the
developing towns of Chamoli, and also einployment in Government. Manufacturing items from the wool of their own sheep and goats is still very
common, but it is becoming less profitable due to the declining pasture lands.
TI-IE BHOTlYAS OF PITHORAGARH

Pithoragarh district was carved out of Alinora district in 1960. It illeludes
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such celebrated peaks as Trisul(7160 m), Nanda Kot (6850 m) and Panchachuli (6910 m). The district slopes abruptly towards the Nepal border which
is formed by the deep gorges of the Kali and Sarda rivers. The subdivisions
of Munsiari and Dharchula are predominantly inhabited by the Bhotiya
tribes.
The Munsiari and Dharchula subdivisions consist of four valleys, namely
Johar, Darma, Byans and Chaudans, which are the home of the Bhotiyas.
The Johar valley is in Munsiari subdivision while the other three are in
Dharchula. The Bhotiyas of Pithoragarh are known after the valleys they
inhabit, that is Joharis, Darmis, Byansis and Chaudansis. These subdivisions
do not merely demarcate administrative areas but also indicate some distinct
variations in the general Bhotiya culture.
Munsiari

Munsiari subdivision adjoins the Tibetan region of China to the north.
Didihat subdivision lies to its south while the Panchachuli range separates
it from Dharchula to the east. This great range, running north-soutb at an
elevation of about 5000 m, forms a kind of cultural, linguistic and social
divide between the Bhotiyas of Johar and those of Darma, Byans and
Chaudans. Munsiari comprises the three revenue circles of Malla Johar,
Talla Johar and Gauri Phat but can again be divided into two distinct zones.
The first includes the fifteen villages of Malla Jobar, all situated between
3300 m and 4500 m above sea level. The second zone illclucks the other
two revenue circles and lies between 1000 m and 2500 m. Both tbese zones
thus have very different climatic conditions which in turn have affected the
pattern of living of the inhabitants.
Of the fourteen villages of Malla Johar all but one lie along the Gauri
river which originated in the Milam glacier. The largest village, Milam,
takes its name from the glacier and is situated at a height of about 4000 m,
only three km from the source of the Gauri. The area is snowbound for five
months in the year and receives hardly any rain but plenty of snow. Due to
the high altitude, the only crops grown are barley, potatoes, mustard and
certain other local crops like phapar and ugal. These are insufficient to
sustain the population who have to depend on food supplies from the lower
regions. The main livestock consists of goats, sheep, horses and yaks.
Gauri Phat and Talla Johar

Gauri Phat is the area along the Gauri river between 1500 and 2500 m.
Talla Johar is in the Ramganga valley and most of its villages are between
1100 and 3000 m above sea level.
Both the Gauri Phat and Talla Johar areas have an average annual rainfall
of about 200 cm. The area below 2000 m receives seasonal rainfall as well.
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All the villages of this zone grow winter and summer crops, the main ones
being wheat, barley, paddy and maize, along with some other local crops.
Climatic conditions are also favourable for fruit cultivation.

Dharchula
The Bhotiyas in Dharchula subdivision inhabit the revenue circle of Darma
which occupies the extreme north-eastern corner of the district. It is bounded
on the north by high mountain ranges that separate it from Tibet, while
the river Kali separates it from Nepal in the east. On the west the high
Panchachuli range separates it from Johar.
The greater portion of Darma circle is a desolate region of inaccessible
glaciers, snow peaks and high mountain ranges which remain snow-bound
for about five months of the year. Habitation is confined to the river valleys.
The geographical and climatic conditions of Johar and Darma are more
or less the same, except for the Chaudans valley, which is situated in the
lower reaches. This has resulted in different economic and social responses
in the latter.
THE BHOTlYA S AND THEIR DISTRIBUTION

Geographically, the habitations of the Bhotiya can be divided into three
regions: (1) the high mountain ranges which remain snow-bound for about
six months; (2) lower mountain ranges with rich flora and ample rainfall;
and (3) the river valleys.
The first category consists of the villages of Malla Johar, Malla Darma
and Byans. These areas are snow-bound for five to six months in a year
during which the villagers
to lower habitations. The climate of the
two other regions is milder. They are therefore more densely populated
and the people are not migratory.
Ethnically and culturally the Bhotiyas of these valleys are fairly homogeneous and live in a common ecological environment. However, there are
major variations even among these seemingly homogeneous groups which
become apparent only after closer observation and understanding. It would,
therefore, be appropriate to consider the people of different valleys separately.
STRUCTURAL RESPONSE TO ENVIRONMENTAL CONSTRAINTS

The Blzotiyas of the Johar Valley
The Bhotiyas of Johar are composed of many iinmigrant strains, but are
mostly from the neighbouring district of Chamoli, where there is a sizeable
population of Bhotiyas known locally as Marcha. They were originally
settled in eighteen villages of Malla Johar. Each village is believed to have
been founded by a distinct family, which in course of time increased in size.
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Gradually the Bhotiyas of each village were i d e n t i m by their village
name and thus became a distinct group of agnatic descendants of the founding family, exhibiting the characteristics of exogamous patri-clan villaga.
Intermarriage between Bhotiyas of different villages bound the whole group
in a network of ramifying relationships.
In the past the population was severely restricted by ecological conditions.
It was not very easy to find suitable spouses in the group of villages comprising Malla Johar. It may therefore be assumed that immigrants were not
unwelcome. For the same reasons even the clans which were originally
strictly exogamous proved to be dysfunctional because of the low population.
Bhotiya society thus allowed clans to split into two or more subclans which
permitted intermarriage. When the clans became larger and generationally
more extended: the ties of clanship became tenuous. The elders of the clans
thereafter decided that various subclans should become intermarrying
groups. Thus, for example, the three subgroups of the Johari Bhotiya, namely
the Rawats, Pangteys and Dhamsaktus, are originally members of tbe same
Milamwal clan, having descended from the common ancestor Dhamo of
village Milam. Marriage is now allowed among these three subgroups.
Similarly in eaxlier days the Milamwal did not marry with Burfuwal and
Ralamwal, two other Bhotiya subgroups. These two groups were later immigrants and were not accepted as equals by the rest of the Johari Bhotiyas.
Attitudes changed gradually; there is now no such restriction and intermarriage among these subgroups has become common.
Demographic factors have thus clearly influenced the rules of mamage
among the Johari Bhotiyas. A society that is severely handicapped by its
physical and cultural isolation, and which is also small in size, cannot afford
to have marriage restrictions excluding a large segment of society.
By keeping the non-marriageable category to the minimum, such a
society would not deprive itself of potential spouses. While reviewing
the changes in marriage rules among the Johari Bhotiya. an appreciable
readjustment can be noticed among the various subgroups of the
Bhotiya as well as the clan segments that came into existence through
the process of fission in the clans. In the long run it resulted in the evolution
of Bhotiya society as one single endogamous community with smaller
exogamous groups. However, among the Johari Bhotiya cross-cousin
marriage is strictly prohibited.
The clans among the Bhotiya of Johar, as mentioned earlier, are named
after the village their ancestors inhabited. Later on the clans split into subclans, which are also termed groups. The original names of the clans, including the subclans: are however, still used to refer to the larger subgroups
within the Bhotiyas. Each of the subgroups is today settled in a few villages
scattered in different parts of Munsiari subdivisions.
Besides the Bhotiyas, there are certain other endogamous groups of a
lower category of which the wider Bhotiya society is comprised. They are
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Kunkia, Jethera and Anwal, who were originally servants and tenants of
the trading Bhotiyas. Another distinct Bhotiya group is that of the Nitwal,
who arc immigrants from the Niti Valley in Chamoli (Garhwal). The
Bhotiyas, however, do not marry with any of the other groups. Marriage
of the Johari Bhotiya with the Bhotiyas of Darma, Byans and Chaudans
is also vcry rare and is trcatcd as irregular. The total population of the
Johari Bhotiya was 6529 according to the census of 1971.

The Uhotiyas of Dharchuh
The Bhotiyas of Dharchula cliffor linguistically, culturally and socially and
thcrc is hardly any link bctwccn them and the Johari Bhotiyas. The Dharchula Bhotiyas idcntify themselves as Shauka. The 1971 census put their
population at 9520.
Thc subgroups of the Shauka arc also named on the basis of the villages
they inhabit. There arc a largo number of such divisions each subdivided
into clans and lincagcs. The clans are named groups.
Marriagc bctwcen the Darmis, Byansis and Chaudansis is common and
is socially approvcd. Howcver, marriagc betwcon the Joharis and the other
thrce groups is not approved, especially by the Johari Bhotiyas, who consider
thom diffcrcnt as wcll as lowcr in status. The valleys of Darma, Byans and
Chaudans arc scparatcd from each othcr by high mountain ranges and
dcep gorgcs with few facilities for transport and communication, and yct
thcrc is a high incidenco of intermarriage botweon the different subgroups
of thcsc valleys.
This phcnomcllon is a direct conscquencc of prevailing environmental
~onditions.Thc pcoplc of most high-altitudc villages in thcsc valleys migrate
to Dharchula in the lowcr hills during thc winter months and here they come
into close contact with cach othcr, although each subgroup occupies its
own earmarked place in the temporary oncampment. Such temporary
encampments have been a traditional practice for all the Bhotiya groups
of thc Dharchula region. Proximity during the winter months brings subgroups of different valleys into close contact with cach other, a situation
which has facilitated tho creation of marriagc relationships among them.
Many af the villages which do not migrate also lie on the migration routes,
and marriagc relationships arc established with such villages by the
migratory populations.
If such migrations werc not part of the Bhotiya way of life, each valley
of 13lzarchula would cxist in camplcto isolation from the others. As can bc
cxpectcd, thc n1arri;tgo scason is gcncrally confined to thc wintcr, when all
migrant groups arc cncampcd togcthcr. This cstablishcs a clear link between
cnviror~mctltalconditions and the institutional rcsponsos in the ~ h a r c h u l a
rcgion. An important conscqucncc of this has been that geographically
distant co~l~munitics
havc crcatcd n 11ctwork of afinily a ~ consanguillity
~ d
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among themselves and have thereby also solved the problem of demographic constraints by encompassing a large number of persons within the
affinal category. This structural relationship is directly related to the
ecological conditions of the region.
THE ECONOMIC STRUCTURE

The ecological influences on economic structure are clearly discernible
in Bhotiya society. Large portions of Munsiari and Dharchula subdivisions
are snow-bound for almost half the year and the mountainous terrain is
consequently unfit for agriculture. As one would expect, agriculture could
not therefore become the primary occupation of the Bhotiyas, although the
lower regions, especially river valleys, are utilized for this purpose. By and
large, however, the Bhotiyas could be categorized as nonagricultural and
this occupation has remained confined to the non-Bhotiya communities
living in the lower reaches. As a whole the area is deficient in food; consequently large quantities of foodgrains have to be imported from the plains.
The Bhotiya have therefore taken to other occupations moreappropriate
to tho regions they inhabit. Tho most important of thcse is trade, but sheep
and goat-rearing is an important supplement. Their flocks consist mostly
of sheep and goats, while weaving and the sale of woollcn items in local
markets aro significant adjuncts. The Bhotiyas have been traders for generations, developing a highly complex system which involved buying Tibetan
goods and selling Indian goods in Tibetan markets. The most important
items sold in this manner wcre foodgrains, cloth, sugar and miscellaneous
household articles. Goods imported from Tibet were wool, borax and salt.
The Bhotiyas established a monopoly of transborder tradc, developing a
kcen business sense and acquiring very considerable wealth. They bccame
the most prosperous and forward-looking community in the entire border
district.
The border trade was carried on in Tibctan mandis which could only bc
reached after several days of travel over high mountain passes. Ponies,
goats and yak were used as carriers. This trade was confincd to thc four
summer months, while during the rest of tho ycar the Bhotiyas desccndcd
to market centres in north India to sell Tibetan commodities and to buy
Indian goods for thc next summer's trading expedition to Ti bct. Climatic
conditions and the nature of their trading practices induced a high degree
of mobility.
The Bhotiyas of Johar maintain villages in three different cli~naticzolles,
one each for summer, winter and mid-winter. Each village consists of permanent dwellings which are occupied for only a few months at a time. During
the summer, the Johari Bhotiya live in the villages of Malla Johar at about
2500 m. Upto 1962 these villages bccame hives of activity on the eve of the
trading expeditions across the border to Tibet. During thcse three or four
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summer months, only women, children, old men and servants were left
behind in villages, the men folk driving their loaded animals over the passes
to Tibetan mandis. As the summer receded, they moved down to the intermediate villages where they spent both autumn and spring. Here the main
occupations were spinning and weavi ng, raising vegetables and tending
their fruit trees. I11 mid-winter they moved to the 1ow.est villages from where
the menfolk sallied forth again to buy goods in Indian markets for the next
summer's trading season. Thus the Bhotiyas completed three seasonal migrations from one permanent house to the next.
In Darma and Byans, the pattern was different. The villages moved down
to one or two camping grounds in Dharchula where temporary homes
were set up, each village occupying its own khera (encampment). The winter
camping season thus brought distant communities to the same camping
area resulting in a sense of community cohesion between the various groups.
Like the Joharis, the Darmis and Byansi did not own land in Dharchula
but differed in not having permanent summer houses. Trading and weaving
have been the main summer occupations in their case as well.
THE BHOTIYA AND OWNERSHIP OF LAND

Although the Bhotiyas are not agriculturists, they are hereditary owners
of most of the cultivable land in their four revenue circles. The fact of ownership gave the Bhotiyas a higher social status and enabled them to exert
political and economic pressure on the other communities of the area.
Socially they constituted the highest class, while the Brahmins, Rajputs and
Harijans were mostly their tenants. Their accepted dominance enabled
them to claim, and receive, a high ritual status. Thus the Bhotiyas are treated
as Rajputs, although they maintain their separate identity without intermarrying with local Rajputs. The local Brahmins are increasingly accepted
as priests of the Bhotiyas, while slrifpkars, or scheduled castes, have also
been incorporated as functional groups within the Bhotiya villages, being
treated in the same way as by any higher-caste Hindus of thc area.
Land and Proprietary Rights
The Bhotiyas do not constitute a peasant society; though they own land,
they do not cultivate it themselves. In Pithoragarh district, the land ownership and proprietory rights are of three types: Hissedar are the original
proprietors or cultivators of land when the British took possession of
Kumaun. At present they are the owners of the land that is in their possession.
The khaikar are those who cultivate land in a village owned by liissedars
or other villages. Khaikari has become a hereditary right? except that khaikars
have to pay a certain amount as rent to the owners, over and above the land
revenue payable to the Government. The sirtan are tenants. The sirtans
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may pay in cash or kind, e.g. half or one-third of the yield. A sirtan can be
the tenant of a hissedar or khaikar.
The Bhotiyas of Munsiari and Dharchula subdivisions are predominantly
hissedars. As long as they were engaged in the trans-border trade, they
remained absentee landlords, their land being tilled by the local Hindu
castes as tenants. The latter usually paid their rent in the form of grain
which was utilized by the Bhotiya landlords for domestic consumption as
well as for the Tibetan trade. Bhotiya families retained small pieces of land
on which they grew vegetables and some seasonal crops.
The dependence of local Rajputs, Brahmins and shilpkars on the Bhotiyas
as tenants implied an inferior-superior relationship which was both economic
and, as stated above, of ritual significance. As time passed these conditions
facilitated the incorporation of the Bhotiyas into the caste hierarchy, although
by-and-large they remained endogamous. While the Jadhs of Uttarkashi
district have been strongly influenced by the Buddhist religion and customs,
the Joharis and Marchas have been virtually absorbed in the Hindu caste
hierarchy. On the other hand the Bhotiyas of Dharchula, cut off by the
Panchachuli range, have not adopted the forms and beliefs of either Buddhism
or Hinduism to any appreciable extent. They have a distinct set of beliefs
and rituals of their own which are yielding slowly to the influence of
neighbouring Hinduism. Although the Bhotiyas as a whole have traditionally
traded with Tibet, they have abstained from developing marriage ties and
call the Tibetans Hunians, i.e. people of Hun Desh.
CHANGES

The Chinese occupation of Tibet did not immediately have an adverse
effect on the trans-border trade. The Bhotiyas persisted with it and adapted
themselves to the changed conditions. Though the volume diminished as
time passed, they failed to diversify their economic activities, partly because
the trans-border trade had become a confirmed way of life, and also because
there was no pressing need at the time. The Sino-Indian hostilities of 1962
brought the trans-border trade to a complete stop, and the border has
remained sealed since then.
The stoppage of the trans-border trade has had a traumatic effect on the
Bhotiya society of the entire region and has been the single most important
factor for change. The entire social organization of the Bhotiyas revolved
around it and radical changes in the pattern of life succeeded the stoppage.
The villages of Malla Johar, Malla Darma in Pithoragarh and Nelang and
Jadhang in Uttarkashi, and Niti and Mana which were all about 3500 m
above sea level, were abandoned altogether because they lost their utility
as trading outposts. As a result, the Bhotiyas were left with only the villages
in the lower rcgions, and the annual migration between mid-winter and
summer villages also became economically less meaningful after the loss of

216

The Himalaya

trade and business as the principal means of livelihood.
In the circumstances the only resource available to the Bhotiyas was
agriculture. This involved departure from a life style of which the central
feature was mobility, and adoption of the settled form of life which goes with
agriculture. Since environmental conditions in the higher regions were
unfavourable to this now principal occupation, the population was forced
to shift to more fertile lands in the lower regions.
While they were engaged in responding to the new conditions, they were
struck by a second calamity which made this adaptation immensely more
difficult. In 1962 the Hill Zarnindari Abolition Act of UP converted their
tenants in these fertile areas into landowners after payment of a factor of
the rent. The Bhotiyas, being hissedars, and seldom cultivators themselves,
were the worst hit because their lands passed into the hands of their tenants.
The marginal lands left to them in the upper reaches were insufficient to
meet their household needs, and this double tragedy reduced many of them
to virtual penury. Some of them have been forced into trades like carpet
weaving, while the educated amongst them have joined the police and military
forces and other government services. In course of time, this occupational
diversity is bound to stimulate the evolution of radical changes in the economic and social systems of the Bhotiya society. It is possible to speculate
that though they might retain their deep interest in trade as #away of life,
they are likely to be absorbed increasingly in the social systems of the people
of the lower Himalaya.
Based as it was on trade, money was central to the Bhotiya economy;
it enabled them to buy their necessities from outside the region and they
were only partly dependent on local resources. This dependence has been
greatly accentuated since the stoppage of the trans-border trade. The enforced
shift to agriculture and other nonagricultural occupations is likely, in time,
to deeply affect their own social structure and the relationships between
them and other local groups.
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CHAPTER 13

SIKKIM
J. S. LALL
Sikkim offers a pre-eminent example of the operation of the processes of
change in the Himalaya. Whether it is political structure, social organization,
economic life or manners and customs, this small state has witnessed an
unusual coilcentration of change in the past hundred years, and particularly
since 1947. Its unique situation has exposed it to influences from four different
quarters, playing upon an unusually diverse ethnic mix in its diminutive
size of barely 7,296 sq. metres.
Hemmed in on the west by Nepal, on the north by Tibet and to the east
by Bhutan and again by Tibet, the position of Sikkim is without parallel
in the Himalaya. Surrounded thus, Sikkim enjoyed and still retains unusual
distinctiveness. Though strongly influenced by Tibet in religion and customs,
politically and economically the major factors for change have resulted from
its close ties with India. It was a protectorate of India until 26 April 1975,
when it became the twenty-second state of the Union of India.
HISTORY

The fascinating history of Sikkim must be passed over very briefly. It is
only necessary to mention that the Lepchas are the indigenous inhabitants,
and people of Tibetan origin called Bhutias' took refuge in the country
The author has made extensive use of his own notes and is indebted to Shri R. N.
Haldipur (Principal Administrative Officer, 1963-9). for the loan of some of his. He
also had discussions with Shri V. H. Coelho, Political Officer (1967-S), and would like
to thank a number of un-named helpers without whose assistance this chapter could not
have been written.
lSee also the chapter on the Bhotiyas of Uttar Pradesh. The accepted difference in
spelling has been retained. The derivation of Bhutia is from Bhote or Bhot which is itself
derived from Bod, or Tibet. In a Sanskrit manuscript of the 7th century, Tibet is called
Bhote. People of Tibetan stock who migrated to the southern face of the Himalaya are
known as Bhotey or simply Bhutia. Corn~nunitiesof such people are found in a number
of areas from as far west,as Uttar Pradesh to Sikkim, even though their ethnic origins
may differ. The Bhutias of Sikkim, for instance, are of Tibetan origin but it is not quite
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after the schism in Tibet in the fifteenth and sixteenth centuries. One of
their chieftains was crowned Chogyal, or religious and secular ruler, in
1642. Sikkim was quite an extensive country but it lost large areas to Nepal
and Bhutan and finally to the British. It was the British presence in India
which brought Sikkirn into the arena of imperial interests in Asia.
Because of their concern with possible Russian ambitions in Tibet, the
British decided to check Tibetan inroads and compel the ruler to return to
Sikkim from the Chumbi valley in Tibet. A small expedition in 1888 achieved
these aims. Under the Anglo-Chinese convention of 1890 the boundary
between Sikkim and Tibet was fixed at the watershed of the river Tista.
The Chumbi valley was thus recognized as a part of Tibet and Sikkim became
a wholly Indian protectorate without any Tibetan attachment. The position
of Sikkim as a British protectorate was accepted by the Lhasa convention
of 1904.
Following the expedition of 1888, the British were virtually in control of
the administration for the next thirty years. They decided to attract large
numbers of Nepali immigrants to construct roads and extend agriculture.
White, the first British Political Officer, wrote, 'But the country was very
sparsely populated, and in order to bring more land under cultivation, it
was necessary to encourage immigration, and this was done by giving land
on favourable terms to Nepalis, who, since they knew it was to be had,
came freely in.'
The encouragement given to Nepali settlers completely altered the ethnic
composition of the country. When Sir Joseph Hooker visited Sjkkim in the
middle of the nineteenth century, he noted: 'Next to the Lepchas, the most
numerous tribe in Sikkim is that of the Limbus' (Hooker, 1854, p. 137).
By the time White left Sikkim he mentioned that there were about 6000
Lepchas, 6000 Bhutias and 50,000 Nepalis of an estimated population of
80,000. The Limbus were not even mentioned, though there are still a fair
number in western Sikkim. The cuinulative result of British policy was that
by 1947 the Nepalis outnumbered the local people 2:l in a total population
of about 1,50,000. In 1977 they constituted 75 per cent of the population of
about 2,03,000.
The strains inherent in this imbalanced ethnic mix stayed below the surface
until the end of British rule in India for two main reasons. The first was
the prestige of the protecting power and its representative in Sikkim to
whom the ruler deferred for advice in almost all matters of any importance.
In the second place, no one really questioned the benevolent rule of the
certain where the Bhotiyas of Uttar Pradesh originated. In Nepal, the name Sherpa means
'of the east' or 'people of the east'.
It should be mentioned that the name Tibet is of Tartar origin. Sherring explains: '111
the records of the Tarter Liaos in the 11th century the name is written T'u-pot'e, in which
the latter syllable represents Bod.' The word Tibet is a European corruption of T'u-pot'e.'
Sherring, 1906, p. 62.

Sikkim
Darbar, or Sikkim Government, which was essentially based on the personal
rule of the Maharaja. However, Sikkim could not insulate itself against
political forces originating from India. Political parties sprang up, one
demanding merger with India, another insisting on transfer of power to the
people and a third seeking to preserve Sikkim as a Bhutia-Lepcha homeland.
Initially, the party demanding transfer of power to the people was in the
ascendent. Its leaders were given office but the actual exercise of authority
exposed their immaturity and they had to be dismissed. In the ensuing
frustration they turned against the Darbar itself. The tension which had
been building up exploded in 1949; a small demonstration at the Palace,
a minor event in itself, was the turning point. The ruler sought the help of
the Government of India who lent a succession of officers to advise him
on the governance of the State. The authority of the Darbar was gradually
restored, and, in the changed mood, the ruler and the political leaders reached
a compromise on parity in representation between the Bhutias-Lepchas
and Nepalis. A constitution was framed on this basis which survived for
over twenty years, mainly because it was underwritten by the Government
of India which had a stake in the stability of Sikkim on account of its
importance to national security.
The arrangement had much to recommend it for it recognized the special
position of the Bhutia-Lepchas in Sikkim and the unique institution of
the Chogyal who was both religious and secular ruler of the country. Modern
political systems of election and responsible government wele successfully
grafted on to the traditional Sikkimese way of life. As such, it served as a
remarkable model for change in the high Himalaya. This pragmatic adaptation of political institutions to traditional forms could have continued but
for the general upheaval of 1974. Disorders in the State prompted the
Chogyal to request the Government of India for help once again. Elections were held on the basis of one-man one-vote; the party demanding
union with India and an end to the institution of Chogyal won a landslide
victory. Its demand for merger was accepted by the Indian Parliament and
on 26 April 1975, Sikkim became the 22nd State of the Indian Union.
It is uncertain whether the change represents an improvement on the
regime which held sway during the previous twenty-five years. An enormously cumbersome bureaucracy and procedures, developed in an entirely
different environment, have been superimposed on the older institutions
which had been found adequate in the past. It is doubtful whether these
changes have improved the quality of life. The experience only shows how
important it is to reconcile the imperatives of change in the Himalaya with
traditional institutions and the people's cultural values.
THE ETHNIC MIX

The census figures (based on Sinha, 1975, p. 10) for the last eighty years
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graphically illustrate demographic trends upto 1971:
TOTAL
Lepchas
Bhutias
Limbus
Nepalis
TOTAL
Nepalis
Lepchas, Rhutias and others
TOTAL
Lepchas
Bhutias
Nepalis

Census figures based on religious affiliations are (Indians and Tibetans
excluded) :
1951

1961
1971

TOTAL
Buddhists

137,725
39,395

Hindus including Limbus
TOTAL
Buddhists
Hindus
TOTAL

97,863
162,189
49,894 (Lepchas & Bhutias)
108,165
203,000

Lepchas 13,625
Bhutias 15,626

Allowance must be made for a number of factors. In the early years of
the census it must have been extremely difficult to cover the whole country
effectively, particularly the more inaccessible areas. Statistics have traditionally
been collected through village headmen or manduls. The vagaries of data
collection in such conditions need not be stressed. Lastly, the floating or
seasonal population, mostly of Nepali labourers and Tibetan muleteers,
was often indistinguishable from the local population, particularly the
former. Nonetheless it is possible to draw certain general conclusions. The
statistics bring out, in the first place, the phenomenal increase in the number
of Nepalis. In the forty years from 1891 to 1931 the increase was five-fold.
This trend reflects the encouragement given to Nepali settlers in the first
phase of the British protectorate. British attitudes changed after the first
World War; increasing interest was shown in the Tibetan connection and
the stream of new settlers diminished. Although it never totally stopped,
the increase was thereafter also attributable to the high fertility rate amongst
Nepali settlers and the practice of polygamy.
Figures for 1931 and 1951, which appear to be dependable, show a Jisturbing trend amongst the Lepchas of population stagnation; in certain
areas it actually dropped. The increase in the ten-year period 1951-61 in
respect of these two communities might be partly attributed to the presence
of Tibetan refugees.

Sikkim
The most startling fact that emerges during the eighty years covered is
the co nversion of Sikkim from a Bhutia-Lepcha country into a predominantly Nepali one. As we shall suggest in the succeeding section, while the
Bhutias and Lepchas, for all practical purposes, have become a single composite community, the Nepalis preserve their separate identity. Consequently,
the ethnic mix presents a picture at the present time of two broad heterogeneous groups in which the indigenous people are in the unhappy position
of being heavily outnumbered by the immigrant Nepalis. The situation
demands understanding and concern on the part of the Union and State
Governments, which should be expressed in measures to safeguard the
distinctive Sikkimese way of life which is threatened with extinction.

The Lepchas
The Lepchas are believed to be indigenous to Sikkim. They still call it Denjong or Land of Rice. According to Lepcha tradition they originated in
Mayel, a legendary valley in the vicinity of ~ a n c h e n j u n ~ aand
~ , have no
tradition of migration. However, certain ethnic and linguistic similarities
suggest that the Lepchas might have been part of the fifth century movement
of mountain people from south-east Asia through Burma into present-day
Arunachal Pradesh. Deflected by the Monpa areas at its western end, they
appear to have found a vacuum in the secluded hills of Sikkim (White, 1909,
p. 7; Coelho, p. 2; Sikkim Gazetteer, p. 27. The Lepchas, who were
known as Rong-pa or valley folk, were fairly widely distributed throughout
present-day Sikkim and Darjiling district in West Bengal; they seem to
have been left to themselves until about the fifteenth century when, as
stated earlier, the Bhutia influx from Tibet started.
The milder Lepchas gave way before the more assertive Bhutias. They
lost the best lands and retreated to remote valleys and forest-clad mountains.
About 2000 of them are now concentrated in Dzongu, an isolated tract in
north central Sikkim, but Lepcha families and place names can still be
found all over the state.
The economic relegation of the Lepchas was accentuated by Bhutia
cultural domination. The Lepchas, who were spirit worshippers, embraced
Lamaistic Buddhism somewhat half-heartedly; they never wholly lost their
extraordinary understanding of nature. The womenfolk for example, make
excellent nurses, and the men have been of immense help to botanists such
as Joseph Hooker in locating and identifying species.
It is relatively easy even today to make out a Lepcha from a Bhutia. In
1952, Jawaharlal Nehru told the author that mist is good for the complexion;
*Five treasuries of great snow, 8582 meters at its unconquered summit. In deference
to Sikkimese sentiment, tlle mountain being sacred, both the British expedition of 1955
and [lie Indian expedition of 1977 planted their flags a few metres below the summit.
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the aptness of this remark is proved by the Lepchas whose complexions
can best be described by comparison with the begonia, which is itself a shy
species thriving in shade and moisture.
Bhutia cultural dominance induced a process of what might be called
Tibetanization and the Lepchas generally sought assimilation, especially
in court circles. Today many of the educated elite cannot even speak the
Lepcha language. Intermarriage between the two communities is common
and instances of Lepchas marrying Nepalese and Indians are not unusual,
particularly amongst the Lepchas of western Sikkim and Darjiling. The
distinctive Lepcha dress is now worn commonly only in Dzongu. The
Governor's orderlies and the Palace guards have been put into Lepcha
uniforms, which are picturesque and uncommon.
Noticeable differences can be obsewed in the pace of assimilation. It has
hardly started in the Lepcha reserve of Dzongu while in eastern Sikkim it is
advancing rapidly. Assimilation is most marked in western Sikkim, borderipg
Darjiling district, and Lepcha distinctiveness has all but disappeared in
the older Indian district.
Special mention must be made of the Lepcha reserve of Dzongu. The area
is cut off from the rest of Sikkim by the Tista river on one side and on the
other by the Kanchenjunga massif. Nature, it seems, intended it as a refuge,
and its natural isolation was accentuated by the ruler's decision to keep
it as his private estate. Non-Lepchas were not allowed to settle there and
Nepalis and Indians could not visit it except with the ruler's special permission.
The Lepchas of Dzongu purchased their necessities from small bazaars at
Mangan and Dickhu across the river. Such cereals and fruit as they needed
were grown in their own fields. Paddy was grown in terraced fields but the
other crops were planted on open hillsides, jhuming or firing of undergrowth
being resorted to in cycles of eight years or even less. These practices have
continued right up to the present day.
In Dzongu the Lepchas still observe some of the practices of their preBuddhist mun religion, the principal feature of which is a belief in spirits,
combined with fairly elaborate rituals to control the evil ones and court
the benevolent. Lamaism is practised side by side with mun and is rapidly
replacing it.
The demographic consequence of the isolation of the Lepchas of Dzongu
is that they have been diminishing in number over the years. In 1937, Gorer
estimated that the populatioil was 2000 in all, out of about 13,000 in Sikkiin
as a whole and 25,780 in both Sikkirn and Darjiliilg distlict. Isolation has
also resulted in accentuation of certain Lepcha characteristics, the most
evident being non-aggressiveness. The forces making for change, for social
adaptation and even miniinal progress, were almost totally excluded. The
recent decision of the Sikkiin Governinent to open up Dzongu to outsiders
is likely to be traumatic because of its suddenness. Had there bzen morc
intermixture in the past, by gradual stages, the Lepchas of this tract inight
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have been able to adjust to outside society with less probability of damage
to their own psyche.

The Bhutias
True to their Tibetan origin, the Bhutias left the hot and humid lower valleys
to the Lepchas, and later to the Nepalis, devoting themselves more to trade
than agriculture, as well as the vastly more rewarding occupation of being
courtiers. Many of the leading Bhutia families followed the example of
their ruler and married Tibetan wives. They wore Tibetan-style clothes
and cultivated the refinements of their original home. The Bhutias never
took to the tongue of the Rong-pa. Their spoken language is called Sikkimese;
though it is regarded as a language on its own it is essentially a variant of
Tibetan.
Gorer described the Bhutias as Sikkimese-Tibetans, a name reflecting
their origin. It would, however, be truer to describe them as Sikkimese.
If the Lepchas were Tibetanized, the Bhutias are not unaffected by
three hundred years of separation from Tibet. To start with, the mild and
damp climate of Sikkim has induced certain adjustments in a life style
originally evolved to suit the severity of conditions in Tibet. Though at first
they aped their ruler and tried to find brides in Tibet, intermarriage has
become an increasingly frequent occurrence, particularly since the closure
of Tibet. Marriages are restricted to immigrant Tibetans who have found
homes in India and to the Bhutias and Lepchas of Sikkim.
The Sikkimese Bhutias have lost something of the swashbuckling manners
of Kham, which was the original home of the ruling dynasty, acquiring
inflections and nuances of dress, language and dance which are distinctively
Sikkimese. The new year is celebrated on a different day and the great festival
of Panglhapsol, accompanied by dancing and feasting, centres around
worship of the Sikkimese deity, Khangchendzonga. Lamaistic Buddhism,
it must be admitted, remained Tibetan in its religious essence. The great
foundations of Pemayangtse and Tashiding and the ten other principal
monasteries of Sikkim, are red sect institutions, with the usual complement
of resident lamas, novices and lay members.
The Bhutia nobility were given the title of Kazis, borrowed, it seems,
from India. Senior: members of the Sikkimese nobility were accorded by
consent the highest title of Athing, the last incumbents being the late respected Rhenock Kazi, and the learned Tashi Dahdul Densapa. The Kazis,
apart from their local administrative functions, were the ruler's hereditary
counsellors. Some of them held high office in the Darbar, or Sikkim Government, which derived its authority from the Chogyal. He was the fount
of all authority, and the focus of Sikkimese identity.
No one with long experience of the Sikkimese elite can have failed to relish
the sophistication and special flavour of their culture, which was reflected
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in varying degrees by all classes of Sikkimese. The composite Bhutia-Lepcha
society was flexible enough to make adjustments arising from the intermediate position of Sikkim between Tibet and India. Exposure to both
influences was an inevitable offshoot of the very considerable Indo-Tibetan
trade through the country. They had become proficient in both Hindi and
Nepali, although relatively few of them mastered the Hindi script. As already
pointed out, the Lepcha reserve of Dzongu was a case apart. With the exception of Dzongu, social and cultural absorption of the Bhutias and Lepchas
was virtually complete by the middle of the present century. Together, they
are Sikkimese. It had become customary, for instance, for the Chogyal
to refer to Sikkim as a Bhutia-Lepcha homeland. By and large the Sikkimese
were responding well to the changed cultural and economic environment
in the post-1950 period.

The Nepalis
It is the settlers from Nepal, coming in from the end of the nineteenth
century, who have retained a cultural identity distinct from the racial amalgam
which had become Sikkimese. The immigration policy of the British, and
particularly the first political officer, has already been mentioned. Apart
from the needs of road building and agricultural development, the British
attempted to counterbalance the Tibetan inclinations of the ruling house by
flooding the state with Nepali settlers. The writer of the Sikkim Gazetteer
(1894) made a statement of British imperial interest that is unmatched for
its sheer cynicism: 'Most of all will our positioil be strengthened by the
change which is insensibly but steadily taking place in the composition of
the population of Sikkim.. .. The influx of these hereditary enemies of Tibet
[the Newars and Gorkhas] is our surest guarantee against a revival of Tibetan
influence' (p. xxi).
The British had another motive. The predominantly Hindu Nepalis had
already entered the Indian army in large numbers. Nepal was a staunch
ally and the Nepali immigrants could thus be relied upon to create an interest
in the Indian connection which would both neutralize the Sikkimese preference for Tibet and be welcomed by the Kingdom of Nepal. In 1908,
when White left Sikkim, the Nepalis already outnumbered the Sikkimese. At
that time there were about 50,000 of them and they called themselves
Paharias, that is, of, Pahar or Nepal, a proclamation of identity which is still
widely prevalent.
Nepali immigration continued right up to about 1920, by which time the
situation had changed. The threat of Russian expailsioil had receded and
the British, through their political officers Sir Charles Bell and Sir Basil
Gould, had established close and friendly relations with the thirteenth
Dalai Lama. Thereafter there was a swing in the opposite direction-of
interest in the Tibetan connection and consequent encouragement to the
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Sikkimese. Nepali preponderance in Sikkim had, however, become an
accomplished fact, and it was not possible to actively discriminate against
Nepali immigration without damage to British relations with Nepal. Even
though immigration was no longer encouraged, the Paharias kept coming.
With the exception of the tribals of western Sikkim, such as the Limbus
and Tamangs, the Newars and a number of Nepali families who had settled
in Sikkim for several generations, there was hardly any cultural assimilation,
and ethnic assimilation none at all. The Nepalis remained a group apart
from the Sikkimese. They dressed differently and spoke Gurkhali and Hindi.
They never claimed to be Sikkimese, but if they resisted assimilation into a
composite Bhutia-Lepcha-Nepali society, it could not be gainsaid that the
prosperity of Sikkim rested to a large extent on their shoulders. They constituted the bulk of the peasantry and provided the administration and police
with most of their strength.
To some Nepalis it seemed that parity with the Bhutia-Lepchas deprived
them of their lawful rights under a democratic system of government. They
did not quite see the Darbar's point that most of them were not Sikkimese.
An attempt was made by the Sikkim State Congress to build a political
party, as well as a heterogeneous society, based on parity between the three
communities. This was a hopeful move for a people seeking to find a solution
to ethnic diversity, but the party lost its moorings in the turbulent events
of 1973-4. The Sikkim National Congress, which emerged victorious in
the 1974 elections, is also a party of all the major ethnic groups; with wise
management it could become the basis of a new all-embracing Sikkimese

id en tit^.^

The Northern Communities
Tucked away in northern Sikkim, at heights of nearly 3000 rn, are the two
highland communities of Lachen and Lachung. The Tista, which is par
excellence the river of Sikkim, flows through Lachen, being known in this
reach as the Lachenchhu. Thangu, the summer village, is at a height of about
4000 m and approximately 15 km upstream from Lachen. The stream
diminishes in its higher reaches, taking an abrupt turn through the Giagong
gap at the foot of Chomoyomo, one of Sikkim's most beautiful mountains,
and then up to its true source beyond Tsolhamo. Here it converges with
the head of the Lachung valley over the Donkya La pass at about 6000 m,
below which the plateau first descends and then rises towards the border
with Tibet.
On the Lachung side the valley descends to the pasture of Mome Samdong,
where there are hot springs, then to the summer pasture of Yumthang and
on to the main habitation at Lachung.
31t has since (1978) joined the Janata Party. In October 1979 the elections resulted in a
new political kaleidoscope but parity was once again the basis of the majority party.
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The two valleys are separated by high mountain features and lead more
or less independent existences. Lachen is more fortunately endowed with
pasturage. In addition to those a t Thangu, there is the vast natural amphitheatre of the Lhonak valley rising from about 5000 to 6000 m, just below
the Chorten Nyima Pass to Tibet and Jonsangla to Nepal. This secluded
highland valley, unsurpassed in beauty, is ringed by peaks averaging about
7000 m, with the sapphire-blue gem of the Pema Tso, named after the princess
of Sikkim, at its centre. The Lhonak valley was a favourite subject of the
artist Maharaja, Sir Tashi Namgyal, whose work, in its latter phase, assumed
a spirituality inspired by his fervent Buddhist beliefs.
Northern Sikkim commences at Dikchu in the middle Tista valley and
includes the reserve of Dzongu which has already been described. Northern
Sikkim thus comprises about a third of the territory of Sikkim, but the two
northern communities with which we are immediately concerned occupy
the valleys above Chungthang, the meeting-point of the Lachen chhu and
Lachung chhu. The people of these highland communities range freely in
this vast territory. Up to 1959 movement in the neighbouring areas of Tibet
was also unrestricted. Before the winter snowfall they moved their yaks and
sheep to safe pastures arld came and went freely to such trade marts as
Yatung in the Chumbi valley, Gyantse, Shekhar dzong and Tingkye dzong in
Tibet. This free movement made it possible for them to pursue their traditional occupations of trade and animal husbandry.
Restrictions on movement began to be imposed from 1959 and the border
was finally closed following the Sino-Indian hostilities of 1962. Since then
the people of the northern communities have had to adjust to changed
conditions both in their social habits and in their economic life. Marriage
in Tibet is now a thing of the past. Instead, partners are found from the
Bhutias of Sikkim and Tibetan refugees who have settled in India. In the
course of time the Lachenpa and Lachungpa are likely to be increasingly
Sikkimized but for the present they retain the characteristics which distinguish them from the other Bhutias of Sikkim.
NORTHERN ECONOMY

The people of Lachen and Lachung are essentially herdsmen and traders.
The transborder trade was their mainstay. In the summer they crossed over
into Tibet with textiles and a limited range of 'consumer goods' which found
a ready market at that time in Tibet. In return they brought back wool,
salt and borax. Many of them had traditional trading partners and, at the
time of the closure of the bordel, twenty-seven Lachenpa and twenty-eight
Lachungpa lost their investments in Tibet. Trade now occupies only a snlall
place in their economy which has come to be based mostly on agriculture
and horticulture, carriage of loads for government orgallizatiolls and even
labour on the roads. This has not entailed a perceptible change in their
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reliance on horse and mule transport and the breeding of these animals
continues as in the past.
Certain traditional handicrafts, such as carpet-making and the weaving
of blankets and tweeds, have had to be virtually abandoned because of the
scarcity of Tibetan wool. Their own herds of sheep, never large, just suffice
for their own needs. As a result reliance on agriculture and other occupations
has become more pronounced.
At the time of the closure of the transborder trade, the Lachenpa and
Lachungpa had fair-sized yak herds. Some were lost in Tibet and at the
present time they have 690 and 840 respectively. Losses of sheep were even
more severe; each of them lost over 4000 head. The two communities were
almost wholly dependent on Tibet for grazing. Animals from Lachen spent
seven months in Tibet and those from Lachung were seldom brought back
even in winter. The loss of grazing facilities, which were traditional and for
which levies were paid to the Tibetan authorities, is likely to result in serious
overgrazing of the pastures in northern Sikkim. Though the Lachenpa are
more favourably endowed in this respect, because of access to the Lhonak
valley, even they have begun to feel the loss. The switch from pastoralism
and transborder trade to more settled cultivation, mostly of buckwheat,
barley, potatoes, and small-scale horticulture, is bound eventually to affect
their life style.
Social Organization
There are 130 houses in Lachen and 150 in Lachung while the population
figures are 850 and 950 respectively. The valleys are therefore by no means
heavily populated and the people live in close proximity to each other in
the headquarter villages. The phenomenon of summer and winter villages,
which has been a feature of community organization amongst the Bhotivas
of Uttar Pradesh, is much less developed in Sikkim. While there are a few
houses in Thongu, there is hardly any habitation to speak of in the higher
reaches of the Lachung valley. There are at best some scattered sheep pens
and graziers' huts. In tbe past, when herdsmen moved their animals to
Tibet, they took their yak-hair tents with them and camped amongst their
animals.
It is in the organization of their community life that the people of northern
Si kkim are specially distinctive. Each community has an assembly called
Dzurnkha, composed of the heads of separate households. This assembly
meets in a public hall known as mong-klzyirn. Once a year the Dzurnkha
elects two pipons or headmen, and two gj9apons, who act as constables,
messengers and odd-job men. It is the function of the peons to call the
asseiiibly to conduct public business. Most important decisions are taken
in the village assembly, such as on grazing and cultivation programmes, seasonal iiloveilleilts of the co~nmunityand disbursal of government assistance.
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The Dzumkha is perhaps the most perfect form of democratic government
anywhere in the country. They elect the gen-me4, a body of respected elders
who assist the pipons, or executive heads, in settling disputes. Assisted by
the gyapons, the pipons also collect government levies such as land revenue
and forest tax, and generally represent the community in dealing with the
government.
The monastery is the focus of community life to a greater extent than
elsewhere in Sikkim. In this respect its importance resembles that of Tawang
monastery in Arunachal. The lamas perform suitable pujas on all important
occasions and the people have a genuine veneration for the forms of Mahayana Buddhism.
In the past the people of Lachen and Lachung lived very much their own
lives, absorbed in their cycle of herding and trading. Since the closure of
the border they have become much more dependent on the government at
Gangtok; consequently their focus, while it will always remain within their
community life, will be directed increasingly towards the assembly of the
people of Sikkim as a whole.
These northern communities have shown remarkable resourcefulness in
adapting to the cataclysmic change in their area, which differed from the
normal processes of social change because it was induced by events outside
their control and entirely external to them. Their strength lies in their community organization which has enabled them to face with conspicuous
success the far-reaching changes of the last two decades.
THE MONASTERlES

In the early years of this century, when Sidkeong Tulku was the Maharaja,
Sikkim was visited by an extraordinaiy French lady called Alexandra
David-Neel. She spent thirteen years in Tibet and her writings introduced
to the world much that is now known about lamaistic Buddhism in Tibet.
About Sikkim, she said: 'The monks of Sikkim are for the most part illiterate and have no desire to be enlightened, even about the Buddhism which
they profess. Nor, indeed, have they the necessary leisure. The gompas of
Sikkim are poor, they have but a very small income and no rich benefactors'
(p. 25).
Though lamaistic Buddhism continues to be the official religion, it is
professed inainly by the Bhutias, Lepchas and Newars, along with a few
of the other tribal groups such as Tamangs, and the Buddhistic overlay
wears thin in Dzongu where mun traditions survive. One of the deeper
changes that has taken place imperceptibly in the last fifty years or so is the
transition to conditions in which reverence for the Buddhist religion is both
genuine and widespread, even though it would now be incorrect to describe
contemporary Sikkim as a theocracy.
4Body of elders : gen--elder: me-man
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The twelve principal monasteries of Sikkim still receive government
grants and there is an ecclesiastical department in the Sikkim Darbar. The
influence of the monasteries has been diminishing, while fewer and fewer
young boys are being sent by their families as novices for the priesthood.
The last Chogyal, who is himself an incarnate lama deeply versed in Buddhist
philosophy, was greatly concerned at this loss of interest. He accordingly
set up a training school or cheda, where about forty novices and monks
are being given new insights into the philosophy and practice of Buddhism.
Fresh impetus in a different way is also being given to this Buddhist revival
through the presence at Rumtek of the renowned teacher and mystic from
Tibet, Karmapa Rimpoche. The small monastery on a spur facing Gangtok
has become a place of pilgrimage for the devout from all over the world.
The establishment of the Namgyal institute of Tibetology at Deorali,
a few miles from Gangtok, has also stimulated interest in Buddhist texts
and philosophy. Scholars from all over the world have benefited from the
resources of the institute and thc opportunities for fellowship and exchange.
Sikkim has consequently become an important centre for Buddhist studies.
THE ADMINISTRATION

Prior to 1949, a rudimentary form of government had been set up by the
British. The Ruler was tbe repository of all authority. Certain departments
had been set up in a secretariat in Gangtok, all of them answerable to the
Maharaja. Apart from a police force and minimal departments of forests
and public works, there was hardly anything resembling a local administration.
The British parcelled the country illto twenty-four estates which were
leased to the hereditary nobility, some early Nepali settlers and one Rihari.
A fixed amount of khazana, or lznd tax, was levied on each lessee. What
he himself collected through the village headmen, or tnandals, was left to
his own ingenuity. Though standard rates based on area and kind of land
(wet or dry) were laid down by the State, in practice the lessee could settle
as many newcomers as he wanted, from whom it was easy to extract initial
payments in the form of nazrana.
The lessee also exercised some revenue and criminal jurisdiction. Personal
differences were resolved by traditional courts and there was a chief magistrate in Gangtok to dispose of such cases as people took to him. The Ruler
acted as a court of final appeal. The Lepcha reserve of Dzongu was adrninistered directly by the Ruler's private office while the northern communities
enjoyed a kind of cantonal autonomy.
It suited the British to invest this feudalistic system with a spurious permanence, on the model of the squire on the hill and the toiling peasants below.
The latter were expected to render customary labour to their lessees and
also for the benefit of the Ruler and political officer while they were on
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tour. The system so established inhibited development ar.d had continutd
more or less unchanged until the mid 1940's. Jts obvious anachronisms
then led to resistance.
Opposition developed over jharlangi, or the hated impost of forced labour,
and it was ultimately abolished. The people also ceased to have any confidcnce in the lessee's courts and their jurisdiction was terminated. As a result
of the political ferment which was growing in the country, the peasantry
started withholding payment of khazana. The lessees in turn fell into arrears.
In 1949 it was found that the state's cofftrs were empty; hardly anything had
been paid into them for two or three years, and the Darbar was eking it
out on advances from the state bankers, a marwari firm in Gangtok bazaar.
The writ of the Darbar scarcely ran outside Gangtok. In the country at
large, the agrarian-cum-administrative system, if it can be called that at
a]!, had broken down. The country was clearly ripe for far-reaching
changes.
It was at this stage that the Maharaja asked the Government of India
for the services of a succession of Indian officers to advise him and to
administer the state. The secretariat presided over the negligible business
of the Darbar which amounted to theoretical management of various
departments ineffective in the country at large. One thing alone survivedthe excellent system of noting in filcs inherited from British times.
Jt was thus urgenily necessary to create some sort of administrative
structure and to establish the authority of the Darbar in the countryside.
Two tehsils, one for eastern and one for western Sikkim, were set up. Eventually a sub-tehsil was set up for northern Sikkiin. Tehsildars were appointed
who were given small police forces. Their first effort was to collect the outstanding khazana. Once this was done it could be said that an administrative
structure existed. The tehsildars were invested with magisterial and revenue
powers equivalent to those of an Assistant Collector in India. In earlier
days the Criminal Procedure Code and the Indian Penal Code were used
as guides; henceforth they were adopted. In civil matters the person21 and
customary laws of the parties were applied.
In 1950 the land leases were treated as having lapsed in consequence of
the failure of the lessees to pay their land revenue, and all of them were
abolished. The state thereupon entered into direct arrangements with the
peasantry for payment of khazana. The mandals were allowed to keep a
small proportion for the trouble of collection, but by and large the revenue
system as it emerged in 1950 closely resembled the ryotwari system in India.
In addition, two operations of considerable importance were initiated in
1950-a land revenue settlement and forest survey. Each holding was measured and mapped and rights were inscribed in a permanent record. The
sukumbashis, or holders without title, were classed as secondary holders.
The forest survey brought a vast potential source of wealth under planned
management.
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1966 saw the adoption of the Sikkimese Rural Indebtedness Act which
had a significant influence on the socioeconomic life of the people. The
traditional forms of indebtedness and pledging of land were made illegal
and punishable with fines and imprisonment. Striking at the very roots of
vested interests, the people burdened by debt and mortgage were released
to participate in the new era of development.
In short, a direct form of administration was established which in some
respects resembled the one which had prevailed in the non-regulation
provinces of India. Simple and flexible rules were issued, and most of the
administration was conducted through the nlandals and other traditional
agencies known to the people. The state government was taking steps to
set up panchayats elected by the householders on a regional basis so that
the panchayats would in turn elect representatives to the state assembly.
The Darbar's intention was that regional bodies would be based on the
local panchayats and that ultimately the State Council itself would be returned by the regional tiers. However, the representational system which
was eventually adopted for council elections was derived lock, stock and
barrel from the one prevailing in India. Universal adult franchise was imposed
on a traditional form of government for which it was not ready at that time.
Extreme politicization, and some of its disturbing consequences, might
have been avoided had institutions been built on traditional foundations.
The changes that were introduced in the representational system made
too great a break with the past. Cataclysmic rather than gradual change
became inevitable when competing interests endeavoured to manipulate
the levers of political power. It would not be an over-simplication to say that,
in the period 1940-70, the situation in Sikkim could be expressed in terms
of a double dilemma: on the one hand the immobility of a feudalistic system provoked resistance and hence cataclysmic change; on the other hand
the changes introduced were too extreme to be successfully grafted on to
traditional institutions. The resulting political and institutional instability
has yet to be resolved.
The administration has expanded considerably since the merger of the
state with India. There is now a Governor, an elected Chief Minister and
Council of Ministers and State Council. At the head of the secretariat is the
Chief Secretary, supported by secretaries in the major departments. The
tehsildnrs have become district officers, the police force has been expanded
and placed under an Inspector-General of Police; there is a Chief Conservator and conservators of forests, and a supporting array of subordinate
and field officers.
For a small state of just over 2,00,000 people, this administration is topheavy and overelaborate. Specialized planning activity might well call for
large numbers of technical and field personnel; but it is doubtful whether
the new leviathan is justified in terms of public welfare.
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THE ECONOMY

Present-day Sikkim consists almost entirely of the drainage of the river
Tista and its confluents. Bounded on the west by the Singalila range and on
the east by the Chola range, the lowest point is 246 m above sea level, at the
confluence of the Tista and Rangit. From here it sweeps upwards to the
summit of Kanchenjunga at 8582 m. Between these two altitudinal limits,
Sikkim presents all the varieties of change that one sees in the Himalaya.
Dense tropical rain-forests flourish up to about 1000 m. The species change
gradually up to about 2000 m, and a distinct belt of bamboos of various
kinds occurs between 2000 and 3000 n ~ merging
,
with oak. The fir and
rhododendron belt starts at about 3000 m, and continues up to just over
4000 m after which the mountains open into pastures, alpine flowers, dwarf
rhododendrons and juniperus squirt~~ata.
The soil cover throughout Sikkim, at least as far north as the Kanchenjunga massif, is generally unstable. Rainfall is heavy, being about 475 cm
a year in Gangtok and over 600 cm at Karponang, only 16 kin up the road
towards Nathu La. This heavy precipitation occasions constant landslips
u p to altitudes of about 3000 m.
As may be expected, the vegetation changes dramatically in this varied
scenario. Changes in the main flora have already been mentioned. Changes in
cultivation are also sharply defined. Paddy is grown up to about 1600 m
wherever water is available. Wet paddy is interspersed with maize in dry
fields and the latter is grown even up to heights of 3000 in. In the wet middlealtitude valleys cardanlonl is grown aiid oranges have been planted extensively up to about 1500 m. The Lepcha reserve of Dzongu is a special case.
Here .jhuming (slash and burn) has continued right to the present and the
main crops are cardamom, maize and millets. In the highlands, the traditional
crops are maize, millets and, at high altitudes, buckwheat aiid a little barley.
Apples were introduced in Lachen and Lachung by the British. Otherwise
there have been very few changes in agricultural and horticultural practices.
Oranges and cardamom constitute the two principal cash crops. State
revenue from them has risen from Rs 19,560 in 1950 to Rs 9,43,888.27 in
1975 without any appreciable extension of the planted area. The increase
is accounted for mainly by the phenomenal rise in market prices. As a result,
people growing these crops are now distinctly prosperous, even in the backward area of Dzongu. However, the Lepchas prefer to depend on Nepali
labourers and they have thus opened themselves to exploitation, particularly
in the sale of produce to Indian traders. The governn~eilthas taken measures
to restrict entry in order to protect them from the wiles of outsiders. The
recent prosperity combined with improved coinmunications, and establishment of schools and dispensaries, is rapidy changing the traditional life
of Dzongu.
By and large agricultu1;e in Sikkim is for subsistence. The average family-

Sik kim

233

holding area is 3.5 ha and there are not many that are very much larger
in size. Paddy yields are generally on the low side, averaging 14.25 maunds
an acre. Basfi rice, as it is called, may not appeal to the sophisticated but it
has a distinctive and pleasant flavour.
Sikkim suffers from an overall deficit of food, aggravated by the presence
of a large imported labour force for road construction. Rice has therefore
to be imported before the monsoon and distributed to various centres.
Oranges and cardamom are exported in the reverse direction. This purely
Sikkimese trade has been virtually monopolized by Indian merchants. The
overall picture is of an internal economy limited in scope and without much
prospect of improvement. It is wholly dependent on the rest of the country
for imported rice, sugar, oil, wheat, and the entire range of consumer
goods.
Weekly bazaars scattered all over the state attract people from neighbouring hills and valleys. They bring with them their farm produce such as
oianges, eggs, butter and cardamom. In need of money, the farmers generally
sell off their produce at low prices, buy their modest consumer requirements
and immediately repair to the liquor shops. They return home happy but not
exactly affluent. Obligatory death ceren~oiliesamongst Buddhists consume
a large part of their earnings and also plunge them into debt for generations.
What is called capital formation in advanced economies is practically nonexistent. Indian traders and certain Nepali groups such as the Newars are
probably the only people with ready money. Sikkim has a fairly typical
hill economy, Inore isolated than most, dependent on India for food, consumer goods and a market for its produce. It had no separate economic
existence even before merger and lacked the capacity to generate any significant economic advance.
But it is in respect of the Indo-Tibet trade which flourished from the
Lhasa Convention of 1904 up to its final closure in 1962 that Sikkim played
a major part as a channel of commerce. It would be no exaggeration to say
that this trade through Sikkiin was the most iinportant single factor affecting
the economy of the state. Under successive Indo-Sikkim treaties, Sikkim
did not enjoy the right to impose duties or other imposts on the movement
of goods. It was thus virtually incorporated in the Indian fiscal and economic
system, but the benefit from the trade through Sikkim accrued to the Darbar
and not to the people, from the monopoly enjoyed by the Sikkim State
Transport Service in the carriage of goods up to Gangtok. Thereafter Tibetan
muleteers took over the carriage business.
The trade itself was almost entirely in Indian hands. Though some Bhutias
traded on a small scale, the people of Sikkim generally lacked the resources
to compete with Indians from the plains, mostly of the Marwari community.
It is much to be regretted that the British government did little to reslrict
Indian traders and nothing to ensure that the trade should remain in Sikkimese hands. The situation in this respect improved hardly at all after 1947.
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With the closure of the Indo-Tibet trade, import-export and the transport
business rapidly adjusted themselves to the changed situation.
DEVELOPMENT

The annual state revenue of about Rs 6 lakhs, heavily in arrears, was raised
to about 40 lakhs in 1953-4 without any assistance from the Government of
India. Thereafter an era of planned development revolutionized the economy
of the state. The new emphasis on development was largely attributable
to the keen interest of the Chogyal. The first Plan, introduced from 1954,
resulted in an injection of about Rs 3.25 crores as aid from the Government
of India. The last Plan of 1971-6 provided for an outlay of Rs. 20 crores,
actual expenditure being as much as Rs 18.74 crores.
As may be expected, annual aid amounting to between Rs 3.25 and 4.5
crores has vastly strengthened the state's economy. Starting with projects
such as small hydel schemes, demonstration and seed farms, and handicraft
centres, it has been possible to provide for major schemes such as the Lagyap
hydel project, a proposed pulp industry at Melli, and tea plantations for
Tibetan settlers.
Soldiers returning home at the end of the 1940s gave a fresh impetus to
the demand for schools and communications; thus the impact of the outside
world was brought back to Sikkim by its own people. While those concerned
with their own areas thought of modest change, the horizons of the people
as a whole widened. The development strategy, however, advisedly concentrates on small-scale projects which benefit even relatively inaccessible
areas. Considering that demand in Sikkim itself is very limited, these schemes
will obviously have to be related to markets in the rest of India.
A start has also been made to preserve traditional skills such as carpet
and blanket weaving and wood carving.
CHALLENGE A N D RESPONSE

Most Himalayan communities are relatively coherent and occupy coinpact
areas. Sikkim presents a case that is unique in three major respects. Firstly,
though the territory is a clearly defined geographical unit, it extends through
all three latitudinal belts-foothills,
middle hills and high Himalaya.
Secondly, the ethnic composition of its population is highly diverse, reflecting,
partly, the diversity of its terrain, but more significantly the artificial
encouragement given by the British, for their own imperial purposes, to
settlers of a large group of outsiders. This group, the Nepali, has resisted
absorption, and now outnumbers the composite Sikkimese three to one.
The strains inherent in geographical diversity have been magnified by the
disparate character of the two main ethnic groups, calling for n high degree
of management skill by the state's administration.
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A third factor is the variations in exposure to the processes of change. At
one extreme is the constant movement of people, goods and services along
the main trade and travel routes, reflected by the adaptability induced by
these multiple processes. At the other, we see such secluded communities
as the Lepchas of Dzongu and the tough northern communities of Lachen
and Lachung, isolated, till recently, from the pressures which bring about
socioeconomic change.
Finally, the entire state, with the possible exception of Dzongu, has been
exposed to new phenomena resulting from the injection of very large development expenditure which is likely to accelerate the processes of change in
Sikkim. Such concentrated exposure to change ~ o u l dinduce unpredictable
side effects, but the resilience which its people have shown so far is the surest
guarantee of its future stability.
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CHAPTER 14

SIKKIM, BHUTAN A N D INDIA'S NORTHEASTERN BORDERLANDS
Problems of change
N. K. RUSTOMJI

Until thirty years ago, when India attained Independence, there can have
been few areas in the world about which so little was known to the general
public as the Himalayan region along India's north-eastem borderlands.
The vast hill ranges, covering over 65,000 sq, km, that stretch between the
Brahmaputra valley of Assam and India's frontiers with Tibet and Burma
were, in 1947, not even dignified by a name. They have since been designated
as Arunachal Pradesh, but were then referred to, loosely, as Tribal Areas
and administered by a handful of officers from the remoteness of Assam's
capital in Shillong. The wheel had not yet made its entry into the tribal
areas and little more was expected of the Political Officers placed in charge
of these tracts beyond carrying out annual excursions from their Headquarters
in the foot-hills to the Tibet and Burma frontiers as a token that these areas
were included within the orbit of the Imperial Raj.
In 1948 there were practically no dispensaries or schools in these regions,
save in the foot-hills where there was some interflow of people between the
hills and plains, and there was need for at least a nucleus of essential institutions to serve the basic requirements of the administrative staff. In the absence
of communications in those early times, it was difficult even for Government
officers to move about in these areas and there could be no question of the
public at large paying visits and gaining any idea of their people or their
problems. The tribal people were, in any case, suspicious of outsiders. There
have been cases in the past when missionaries and Government officers,
though on goodwill visits, were killed by tribal people under the apprehension that their lands might be taken away or their traditional way of life
and beliefs disrupted. It was in the interests, therefore, of protecting visitors
from untoward incidents that an Inner Line was notified by Government
along the foot-hills, beyond which no person was allowed to proceed without
formal permission.
It was inevitable in the circumstances that the outside world remained
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ignorant about even the most elementary features of this vast area. It was
only after the serious earthquake that caused extensive damage in 1950,
and then the Chinese invasion of 1962, that these areas came fully into the
limelight. It was realized, at grave cost, what a vital part they had to play
in the country's defences.
What has been stated regarding public ignorance about the Tribal Areas
would apply, broadly, to Bhutan also, save that it was ten years later, during
Jawaharlal Nehru's historic visit to Bhutan in 1958, that the Kingdom of
the Dragon or Land of the Thunderbolt first appeared on the international
scene. Tibet is the country that has been popularly thought of as the Forbidden Land. It is not generally known that, in the past, far fewer foreigners
were permitted access to Bhutan than to Tibet. Throughout history the
Bhutanese have been fiercely jealous of their independence, and it is significant
that in inviting India's Prime Minister to their country, they fixed upon the
valley of Paro as the venue of the visit and not the capital, Thimphu. India's
accredited representative to Bhutan was, until recent years, their Political
Officer stationed at Gangtok in Sikkim. With such severe restrictions on
visits by outsiders to the heartland of their country, there was, until recent
years, less knowledge of Bhutan and her people than perhaps of any other
country in the world. There cannot have been many persons who, in 1947,
even knew of Thimphu as the name of Bhutan's capital. It was after Jawaharla1 Nehru's visit in 1958 and the tragic assassination of Bhutan's Prime
Minister, Jigmie Dorji, in 1964, that world-wide interest came at last to be
aroused in Bhutan, her people, and her problems.
Moving westwards from Arunachal Praaesh and Bhutan towards Sikkim,
we find a noticeable change. Sikkim is much smaller in area and population
than her neighbour Bhutan. As against Bhutan's area of approximately
20,000 sq. m, the area of Sikkim is only 3,000 sq. m, while the corresponding
figures for population are approximately one million and two hundred
thousand. (Sikkim has, however, received attention disproportionate to her
size for the reason that she constituted the main corridor for trade between
Tibet and India.)
Sikkim, which I have known continuously since I first visited it in 1942,
has been more exposed to the winds of change than either Bhutan or
Arunachal Pradesh. The ruler was Sir Tashi Namgyal, who, although modest,
retiring and unpretentious as a man, was deeply venerated by his people.
The Bhutias and Lepchas bowed low in his presence, even kneeling and
touching the dust with their foreheads as token of their respect. But for all the
outward display of reverence for custom and ancient institutions, change was
almost imperceptibly, but surely enough, sweeping over the country. Developments in Sikkim attracted public attention almost immediately after the withdrawal of the British from India in 1947. What had at first heen echoes of the
political movement in India against the princes quickly gathered strength.
The Palace became the focus of hostile demonstrations which culminated
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in the Ruler being constrained to call upon the Government of India to deputc:
an officer as his Dewan to assist in the slrengthening and streamlining of the
administration.
The Maharaja was a talented artist who spent much of his time in his
studio or else meditating in his private chapel. He left the affairs of the state
io be attended to mostly by his son. The Maharajkumar was inspired by a
strong sense of mission respecting the ruling family's responsibility and
worked tirelessly for effective implementation of the economic development
plan that had been drawn up with the help of experts of the Government of
India. His failing was that he nursed an ineradicable distrust of politicians,
and it was this, partly, that resulted in his ultimate downfall in 1974, together
with the end of his dynasty.
Sikkim provides the foremost example of the devastating effect of a policy
that takes insufficient account of the factors of change. The seeds of these
conditions were sown in the early years of the ctntury when the British
initiated their policy of encouraging settlement by Nepalese in areas that had
hitherto been predominantly inhabited by Bhutias and Lepchas. Until the
British established themselves as the protecting power in Sikkim in 1888,
Sikkim had strong cultural and religious affinities with Tibet. There was also
regular bordtr trade. As a result of the Indo-Tibet Treaty of 1904, Sikkim
bpcame the main route for a rapidly developing Indo-Tibet trade.
The British aim was to shift Sikkim's focus of interest from Tibet towards
India and they set about achieving this by settlement of the country with
Nepalese, construction of a motorable road between Gangtok and the Indian
railhead at Siliguri soon after 1920 and by attracting Sikkimese to schools
and colleges in Darjiling and Kalimpong. There was, consequently, a continuous flow of idzas from India, and Sikhim was thus caught up in the surge
of democratic forces in lndia. On the eve of Indian independence the situation
was that the Nepalese outnumbered the indigenous population and the
Gorkhali language became, for all practical purposes, the linguafrarzca of the
country. The original Bhutias and Lepchas became apprehensive that unless
they quickly built up their defences, they would eventually be swallowed up
together in the swelling waves of Nepalese immigration. On the other hand,
the political framework which was evolved, based on parity in the Assembly
between Nepalese on the oae hand and Bhutias and Lepchas on the other,
creat~da feeling of resentment amongst the Nepalese that they were not being
accorded their due share in the Assembly and public services. Attempts
to bring about an effective and permanent compromise betwecn Nepalese
and Bhutia-Lepchas were of no avail. The fear of the Bhutias and Lepchas
who had become a minority in their own land was allnost paranoid.
It will thus be seen that what was started as a political marloeuvre to get a
segment of population which had stronger affinities with India e~ltrenchcd
in a r e g i ~ nof strategic importance, resulted in creating conditions of instability that were very far from the intentio~lsof the policy-framers. The
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prime need in a frontier area is stability and contentment. A political measure
aimed at changing the population structur; of the country was set into
motion in Sikkim that took no account of the long-term impact on the
cultural life of the people and it is difficult to foresee how long it will take for
the disastrous effect to be remedied.
It has been mainly on account of Sikkim's strategic importance and her
providing the main channel of trade between Tibet and India that Sikkim has
been so much more in the public eye than her larger neighbour Bhutan or the
tribal areas farther east (Arunachal Pradesh). Again, in recognition of
Sikkim's importance, both strategically and for commerce, the British posted
a Political Officer at Gangtok, in the heart of Sikkim, where he was conveniently situated to keep a watchful eye also on Tibet and Bhutan.
The most important single factor that was the caus; of distinguishing
Sikkim from her neighbour Bhutan and the tribal areas of Arunachal
Pradesh was undoubtedly the construction, early in the century, of a motorable road from the Indian railhead at Siliguri in Bengal to Sikkim's capital
at Gangtok. If we study the history and development of these frontier
regions, we find that it is the introduction of the wheel that has always been
the most decisive factor in determining the progress and direction of events.
The construction of a motorable road to Gangtok as early as the 1920s
resulted in the importance not only of new-fangled articles that gradually
replaced the indigenous articles of traditional usage but, more importantly,
of new ideas that were at total variance with the ancient beliefs of the people.
The massive political movements in India were echoed in Sikkirn in a
fashion that was not possible in the isolated fastnesses of Bhutan and
Arunachal Pradesh; for it was the motorable road which carried to Sikkim
the ideas of another world. The Bhutanese authorities had, as has already
been pointed out, been ruthlessly strict in ensuring the isolation of their
country by restricting the entry of foreigners. The 'Inner Line' had similarly
acted as a check on outsiders visiting Arunachal Pradesh. It is true, villagers
from Bhutan and Arunachal Pradcsh had occasion to visit trade-centres in
India to purchase their essential requirements; but such visits were generally
brief and had little impact on their way of life, their attitudes, beliefs and
customs.
It has been mentioned that Bhutan first came to more prominent notice
during Jawaharlal Nehru's visit in 1958 and then again in 1964 on the assassination of her Prime Minister, Jigmie Dorji. It was the earthquakc of 1950
that first focussed attention briefly on Arunachal Pradesh, and twelve years
were to elapse before, thanks to the Chinese invasion of 1962, the outside
world took serious and more permanent interest in this area.
The extent to which these border regions had been affected by outside
influences at the time of India's independence in 1947 has been broadly
indicated. The Bhutanese had, throughout their history, been suspicious of
foreigners. When eventually it became clear that change must come, they
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had not been conditioned to accepting the concept of change and there was
dissension and tension among the people which culminated in 1964 in the
assassination of their Prime Minister, as the symbol and prime mover of the
forces of change and progress. The assassination was followed by a prolonged
period of tension, and it has only been in recent years that the country has
been able to achieve a state of comparative equilibrium. In Arunachal
Pradesh the processes of change have moved with comparative smoothness.
Unlike Bhutan, the tribal areas had no single identity or nomenclature in
1947. The people were largely governed by their own individual village
councils, and it was only in very serious cases such as murder that the ofticia1
administrative apparatus came into operation at all for the settlement of
their affairs. Communications were for all practical purposes non-existent
and differences of language were a further factor that kept the people apart
from each other. What is significant, however, is that throughout the thirty
years since independence, there has been no major dissension amongst the
people despite the fact that more fundamental changes have been carried out
throughout these vast areas than in Bhutan. There was inevitable disruption
when the Chinese invaded India in 1962 and the tribal areas became the
main battle-field of the two warring countries. The wonder is that, on conclusion of hostilities, the area so quickly r~turnedto normality.
The people of Bhutan and the northern regions of Arunachal Pradesh are
mainly Buddhists of originally Tibetan stock and have close affinities of
culture, language, religion and social habits. But in spite of these affinities,
there has been a distinct variance in their respective reactions to the forces of
change. No society remains perpetually static. Change is in the very nature
of things, inevitable. Tt will be interesting and instructive to examine the
circumstances in which change has been brought about in these border
regions and assess the degree to which their stability and peaceful progress
has been dependent on the foresight and sensitivity of the authorities responsible for regulating and shaping the processes of such change.
BHUTAN

While communications are the first necessity for the implementation of any
serious development programme in the hill regions, both Bhutan and
Arunachal were protected by their very isolation and lack of regular communications from the unhappy tensions and disturbances that have become
almost endemic in Sikkim. It was, in some ways, the misfortune of Sikkim
that her geographical location and physical contours rendered her the most
convenient entrepdt of trade between Tibet and India. The trade-route
through Sikkim focused attention upon the country and forced her, willynilly, out of her protective isolation. The serious repercussion of uncontrolled
foreign contacts was not anticipated or appreciated in all its implications by
the policy-framers, with the result that littlc care or thought was given to
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the vital question of determining the pace of development and change. There
was a period early in the century when the British considered it expedient to
remove the ruler from his country and take over the administration through
their Political Officer stationed at Gangtok. These developments in
neighbouring Sikkim could not have escaped the notice of the Bhutanese,
and it must have been abundantly clear to them that there was danger in
becoming too closely involved with foreign powers. Although their contacts
with India were limited, they could not have failed to note the manner in
which the British, starting as a trading community, had managed to spread
their tentacles as empire-builders over the entire Indian subcontinent. The
Bhutanese were firmly determined, therefore, to resist the British embrace.
As a consequence, communications with the outside world remained, until
twenty years ago, as primitive as they had been a thousand yeals ago. My
first visit to Bhutan was in 1955, when I received an invitation from the King
to attend the marriage of his sister in central Bhutan. It took our party over
a week to reach the capital, Thimphu, from Gangtok, after crossing mountain passes ranging from 3500m upwards. It was over three weeks before
we could reach the venue of the nuptials in Bumthang. The main access to
Bhutan was over the 4000 m Nathu La pass in Sikkim, while the southern
approaches from India were practically impassable on account of the dense,
leech-infested forests and the absence of an even rudimentary foot-track.
Bhutan had been traditionally a religious State with a high Reincarnate
Lama as Supreme Head, and it was only in 1907 that a hereditary monarch
was installed. The country had previously been administered by a variety of
officers of varying ranks, such as Penlops (Governors), Deb Zimpon (Chief
Minister), and with a nominal Head of State, the Shabdrung or Dharma
Raja as he was more commonly referred to in India. The British had always
experienced extreme difficulty in conducting relations with the Bhutanese, as
it was never clear as to who was the duly constituted authority competent to
speak for the country. Much depended on the individual personality of the
functionaries who happened to be holding the offices of the Shabdrung, Deb
Zimpon and Penlop; and, although the Shabdrung was theoretically the
Head of State, he would often evade responsibility for taking a decision on
the plea that his concern was with spiritual affairs and that secular problems
were the province of the Deb Zimpon or one or other of the Penlops, whoever might be holding the most dominant position at the time. Difficulties
also arose when the Shabdrung shed his earthly life and there was an interval
of several years before his successor could be located and trained to discharge
the responsibilities of his office.
The installation of a hereditary ruler was a more convenient arrangement
for the British, who henceforward knew positively whom to deal with, and
it was partly due to their subtle manoeuvrings that the first hereditary
king was installed in Bhutan in 1907. It became the policy of the Bhutan
authorities thenceforth to attach less and less importance to the institution
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of Shabdrung so that the dangers of dual control at the summit might be
avoided. There were elements in Bhutan, however, who were not prepa~edto
accept the summary extinct ion of the institution of Shabdrung. Such elements
would continue to locate a new Shabdrung on the death of the previous
incumbent in the hope that, when grown to maturity, their nominee might
once more wield influence and power, both religious and secular, as in
former times. Supporters of the monarchy, on the other hand, would, more
often than not, find ways and means of cutting short the Shabdrung's earthly
existence before he could grow to adulthood and consolidate his position as
supreme ruler.
With the withdrawal of the British in 1947 there arose a surge of sentiment
in India for the uplift of the hill areas along the frontier that had suffered so
much neglect under the past regime. The British had concentrated their
attention mainly upon areas that would yield profit from commerce. Roads
and railways were constructed in the Assam valley and Darjiling hills
because these were the areas most suitable for development of the highly
profitable tea industry. There seemed to be no immediate prospect for
developing industries profitably in the hills of Arunachal Pradesh or Bhutan,
and there was no point, therefore, in jncurriilg heavy expenditure on the
constructicn of roads in regions that would yield no financial return. The
new Indian Government, however, gave vent to an almost missionary mania to
uplift the hitherto neglected hill-people, however financially unremunerative
might be the investment. Tentative approaches were made to the Bhutan
Government with offers of aid for construction of roads and the setting into
motion of a welfare programme. For reasons that have already been indicated, the Bhutanese reaction was less than lukewarm. There was no enthusiasm to initiate processes that might lead to unpredictable results, as had
already been evidenced in neighbouring Sikkim.
The Prime Minister of Bhutan, Mr Jigmie Dorji, however, was a practical
man, who realized that Bhutan could not remain indefinitely isolated. It was
inevitable that pressures would sooner or later build up both on her northern
frontier with China and her southern frontier with India, and he was convinced that a beginning must be made in preparing and implementing at
least the fundamentals of a developmental programme. It was at his personal
request that, during my visit to Bhutan in 1955, I had prolonged discussions
with the King on the question of reshaping the attitude of his people to the
inevitability of change. Unlike his father and grandfather, the King had
travelled widely outside Bhutan and visited Britain and other European
countries. He appreciated, therefore, that with the revolutionary changes
taking place in the countries on her northern and southern borders, Bhutan
could no longer remain unaffected, and he agreed that a beginning should
be inade in the construction of motorable roads to link his country with the
outside world.
Having obtained the King's consent, we proceeded to have plans and esti-
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mates drawn up for the construction of three arterial roads to link the
interior provinces of western, central and eastern Bhutan with the plains of
India lying to the south of the Indo-Bhutanese frontier. Our plans were
discussed and examined during Jawaharlal Nehru's visit to Bhutan in 1958
and his meetings with the King. The heavy spade-work that had been carried
out during the years prior to this visit found fulfilment at last in the decision
taken during these meetings that these road projects should be implemented
under an aid programme, with technical personnel, equipment and finance
to be provided by the Government of India.
We had attached first priority to the development of roads, as we realized
that development in all fields, medical, educational, agricultural, and industrial, must necessarily depend upon a basic network of roads. It would be
difficult to transport cement and steel for building schools and hospitals
without motorable roads. Doctors, teachers, agricultural and forest officers
would also be unable to create any impact over an area of over 30,000 sq. km
of mountainous country unless quick transportation could be made available.
It was for this reason that we decided that, in the initial stages, our limited
resources in personnel and finance should be mainly concentrated on the construction of the three arterial roads leading to Thimphu, the capital in western
Bhukn, to Tongsa in central Bhutan and Tashigang in eastern Bhutan.
The long-term consequences, in terms of cultural conflicts, of the constructioil of motorable roads have been evident in other border areas. None
of us had realized, when planning the programme for road development in
Bhutan, that there would also be short-term consequences, in terms of
impact on the rural economy, which would be of no less significance. The
hill areas along the frontier are generally sparsely populated. In a traditionally rural economy, every individual has his fixed task, and there is little
room for diversion of labour from the allotted task for other purposes. All
~nembersof the household, men, women and children, are required in the
fields for sowing, weeding, protecting the crops by day and night against
depredations by wild animals and birds, for harvesting, for tending cattle
and keeping thein from damaging crops. The first problen~,therefore, in
taking up any road-development programme was the provision of labour.
The Bhutanese were averse to importing foreign labour for work in the
interior of their country. The import of such labour would inevitably result
in the infiltration of foreign ideas and foreign habits that they apprehended
would disturb their traditional. basically agricultural pattern of life. There
would be intermarriage with the local population and claims for permanent
settlement. Road labourers would most likely be Nepalese, and the Bhutanese
had already had warning enough of the dange~sinherent in Nepalese infiltration froin what they had observed in neighbouring Sikkim. The Bhutanese
were determined. therefore, that. as far as possible, the labour for co~lstructi~lg
roads should be found from zmongst their own countrymen, if necessary
even by conscription.
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An added difficulty in finding labour for road construction arose from the
decision to recruit and train villagers to constitute the nucleus of a Bhutanese
Army. Although, according to the terms of Bhutan's treaty with India, India
has assumed responsibility for Bhutan's defence, there was a growing
feeling in the hierarchies of the Bhutan Government that the country should
be made self-reliant as quickly as possible and shake off its dependence on
foreign powers. Until then, Bhutan had little more than a few rough-andready companies of militia deputed mainly for carrying out check-post
duties at their frontier outposts. There was reluctance on the part of villagers
to send out their young men for permanent service in the Army, as this would
result in shortage of manpower for agricultu~aloperations, and, if agriculture was left unattended to, there would be no alternative source for the
villagers for their basic food supplies. Discontent had already begun to
simmer; when pressure was applied upon families to release agricultural
workers for road construction, the discontent mounted beyond a mere
simmer and there was apprehensioil and suspicion at this growing interference of the State in the basic economy of the people.
Although 1 had been paying informal visits to Bhutan from as early as
1955, it was not until 2963 that, a t the request of the Prime Minister, I
proceeded to Bhutan in an official capacity as Adviser to the Government.
I looked forward to the assignment, as I was keenly interested in Bhutan
and felt that, with my experience of work in the basically similar hill areas
of Sikkim and the tribal areas bordering Assam, 1 should be able to make a
useful contribution to the development of the country. I was soon to find,
however, that the problem in Bhutan was far morL involved and complicated
than in the adjoining areas. Tn Sikkim, there had already been precedents of
foreigners functioning in the highest echelons of the Government. As has
been pointed out, the administration of the country had been entirely taken
over by the British Political Officer in the early years of the century, and,
even after the restoration of the ruler's powers, the Political Officer continued
to hold a watching brief and give guidance to the Sikkim Durbar whenever
he considered it fit. Again, after the political disturbances of 1947, the
Government of India had loaned to the Sikkim ruler, as his Dewan, a senior
officer who, for all practical purposes, ran the administration. For the
Sikkimese, therefore, there was nothing unusual or unprecedented in an
officer from outside functioning as a high executive of the Government.
In Bhutan, however, the situation was entirely different. I soon found that
there were reservations in many quarters about an Indian officer acting even
in an advisory capacity, let alone as an executive. I wished it to be clear,
however, that I had no career ambitions in Bhutan and that my sole purpose
in coming to the country was to serve the peopl~.I moved about simply,
without any ostentatious paraphernalia, living modestly in a single room in
the Palace Guest-House. I accustomed myself to w~aringBhutanese dress and
learnt something of the language so that I might be able to converse directly
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with the people instead of through an interpreter. I credit myself that I
succeeded in allaying suspicions and came to be accepted as a friend.
The prime mover in the framing and implementing of Bhutan's first plan
for economic development was my very dear friend and colleague, Jigmie
Dorji, the Prime Minister. Jigmie Dorji's father and grandfather had both
functioned as Agents of the Bhutan Government, with specific responsibility
for handling the country's foreign affairs. For this purpose. they had established their home at the trade entrep6t of Kalimpong, where they had ready
access to the Political Officer in Gangtok, whose responsibility it was to
handle India's relations with Tibet, Sikkim and Bhutan. Jigmie Dorji and his
family had been educated in western-style schools and were as familiar with
western customs as with the traditions of their own country. It was partly due
to his education that Jigmie Dorji could develop a more modern, forwardlooking outlook than most of his countrymen. Jigmie Dorji said what he felt
without weighing over-cautiously the implications and reactions of his words
upon others around him. In expressing his views regarding the need for developing his country, he was apt to give the impression that all that was traditional and held sacred by Bhutanese of the old school would be overthrown,
that the old-time officers in the army and civil administration would before
long have to be replaced by western-educated youngsters who had little
feeling or respect for the traditions of the land.
It has been pointed out already that Bhutan had, until comparatively
recent years, been regarded as a religious State, with a Reincarnate Lama as
its supreme head. Jigmie Dorji's loyalties were, first and foremost, to the
King, and he made it abundantly clear by his utterances that he would not
tolerate any other body, however exalted in the spiritual and religious field,
coming in the way of the King's authority. All this was well-intentioned. But
an unfortunate and entirely erroneous impression was created that he was
prejudiced against the religious order and the time-hallowed traditions of the
land, and that his continuance in office would see the end of all that was most
precious to the Bhutanese people.
This is not the placc to examine in detail the circumstances culminating in
the assassination of the Prime Minister on 5 April 1964. Clearly, his zeal in
bringing Bhutan out of her shell and setting into motion the processes for
building up the country so that it could take its rightful place in the comity
of nations, was causing apprehension amongst the traditionalists, who feared
that their vested interests, so long enjoyed and jealously guarded, would
surely be endangered. The assassination was, in effect, a desperate, lastminute attempt to set back the hands of the clock of progress. Jigmie Dorji
was aware that all was not well; there is evidence that there had been previous
attempts on his life and that he knew that certain officers who had been given
notice of retirement were ill-disposed towards him. But I do not think he had
any idea of the degree to which his well-intentioned endeavours to develop
his country were viewed askance by the lamas and other traditionalist
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elements of Bhutanese society.
With Jig~nieDorji's assassination, the traditionalists felt a sense of security
that the pace of change would be kept under stricter control. But when once
the processes of change have been set into motion, it is by no means easy to
stop them. History, it is said, repeats itself, and a gen-ration of young
Bhutanese has grown up since Jigmie Dorji's assassination that does not
have the same regard for the ancient institutions of the country as their
forefathers had. Bhutan was admitted, in 1966, as a member of the United
Nations and her young officers have been posted to New York and New
Delhi, where they have had ample opportunity to experience and understand
t h ~modern world. Bhutanese officers have also been deputed, under the
Colombo Plan, to undergo courses of technical training in Australia, Great
Britain, Japan and other countries, and their attitude in regard to their own
traditional institutions has been inevitably reshaped by their contact with
countries and people so different from their own. While, however, a thin
layer of the privileged classes of the country, situated ~nostlyin the capital,
finds itself happy and a t home in the new style of life and thinking that has
been imported into the country within the last ten years, the main bulk of
the population, spread over the rural areas, is still inspired by the faith and
ideals of a traditional Buddhist Statt whose people's lives I-evolve around
their day-to-day religious observances. Unless, therefore, a sense of security
and confidence is created among the people as a whole that the new forces
that they see fast coming up will not be a threat to the old order, there may
well be a further attempt on the part of traditionalists to revolt against th:
new dispensation in an attempt to set back once again the clock of
change.
TRIBAL AREAS (ARUNACHAL PRADESH)

The Tribal Areas differ from Sikkim and Bhutan in that, until recent years,
they were never regarded or felt themselves as a single entity. What we have
been referring to since 1947 as NEFA and Arunachal Pradesh is a vast
mountainous tract where habitation consisted mainly of sparsely-populated
villages, each a little republic of its own. There was little contact between the
villag~s,and the extreme diversity of language made communications difficult even between villages not very far distant from each other. The heavy
cost of building roads in these mountainous areas had deterred the British
from initiating any programme for development of communications. Unlike
the north-west frontier, all was comparatively quiet on India's north-eastern
borderlands, and it was not until more recent times that any serious attention
was paid to Chinese claims to territories extending as far south as the
Brahmaputra valley. The barest administrative structure was provided for
enabling officers to pay periodical visits to the border to show the flag. The
hill people were allowed to lun their own affairs, and it was only in serious
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cases such as murder that the governmental apparatus would come into
operation.
That the Chinese and Tibetans had claims on these tribal areas was of
course well understood, and it was for this reason that paramilitary outposts
were established at strategic points along the frontier so that there should be
no doubt as to who was in actual physical occupation. But beyond supplying
a few essential articles such as salt, iron and yarn to the tribal people, the
administration deliberately abstained from meddling in the politics of the
area and declined from interfering, even when invited to do so, lest they
should be drawn into committing themselves to tht administration of an
utterly unprofitable area.
The Chinese advance into Tibet in 1950 made it clear that the north-east
frontier could no longer be neglected as a low-priority area. It was vital
that the tribal people should understand that they were part and parcel of
India and that they should not be lured by blandishment from across the
northern borders to transfer their allegiance to the Chinese. There could,
however, be very little contact with the tribal people from the few administrative headquarters established by the British in the peripheral foot-hill
settlements of Sadiya, Pasighat, Kimin and Charduar. The first requirement
was to move the Political Officers in charge of these frontier tracts to central
points in the interior of their districts. The problem of finding labour for
road construction was, however, as serious in the tribal areas as in Bhutan.
We realized the serious consequences likely if, in the first approach of
independent India to the tribal people, they were to be compelled to turn
out for constructing roads for the government at the cost of attending to
their cultivation.
I had been appointed in 1948 Adviser for the Tribal Areas to the Governor
of Assam, and it was my responsibility to work out and implement measures
for bringing the tribal people into closer and more intimate contact with the
governmental apparatus. I was anxious to avoid the odium of conscripting
labour and felt that the sounder course would be to locate a few stations at
focal points in the interior of the hills where, after a little levelling, we could
land light aircraft for the movement of supplies essential for the maintenance of our staff and also for distribution to the tribal people. I have no
doubt that it was this determination to carry the tribal people with us in
whatever plans we might evolve for their welfare with the least possible
interference in their l i ~ e sthat
,
made possible the peaceful development of
this vast area during the entire period of thirty years since the Indian
Government took over the responsibility for their administration froin their
British predecessors.
If we study the history of the tribal areas, we find that the most damage
has often been caused by the wcll-intentioned do-gooder. Time and again,
people have ventured out into the hills with the purest of motives, to come to
grief through their very zeal to put things right and uplift the tribal people.
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There was an occasion, for instance, when a Government party was massacred by tribal villagers while distributing salt, the article so much prized by the
hill-man. The village had never been visited before by outsiders and no
advance party had been sent to explain to the people and their leaders the
purpose of the mission. This simple and obvious lapse on the part of our
officers resulted in a large-scale military operation having to be mounted to
capture and punish the wrongdoers. It should have required little imagination
to foresee the reaction of simple villagers to an armed party suddenly and
unexpectedly appearing in their midst, speaking a foreign language, dressed
in strange uniforms and generally behaving as they had never seen people
behave before. For the tribal people, land is their most precious possession
and they could not but infer that the entrancc of this foreign armed party
to their village boded no good. The distribution of salt was interpreted as a
cunning rusL to set at rest their suspicions, so that the party might more
easily accomplish their mission to take over their land and property.
It is difficult for us, with our highly-sophisticated mrterial civilization, to
accept that the tribal people in their remote fastnesses can find satisfaction
in the rude simplicity of their culture. This applies as much to the tribal
people in the plains as to the hill people, as is cogently brought out in an
account by an officer who recently visited one of the remotest tribal trzcts in
Madhya Pradesh.'
His account aptly points to the need for patience, tact and understanding
for effective work amongst the tribal people, and helps to drive home the
point that, in working amongst them, we have to discard all preconceived
notions and endeavour to enter into the pattern of thinking of the people
whom we wish to serve. Our success in these areas depends on the extent to
which we are able to win the confidence of the tribal people, so that they
themselves approach us when they feel the need for change instead cf their
having change thrust upon them, whether they like it or not.
Change in agricultura 1 practices must be introduced with particular care
and circumspection. As an example, one of the most knotty problems
throughout the Himalayan hill areas is the problem of shifting cultivation.
Enormous devastation is caused through the wasteful practice of annually
burning the undergrowth and cultivating in different regions instead of
practising permanent cultivation in a fixed area. It is only too easy, however, to talk glibly of 'banning shifting cultivation', for there are regions
where the slopes are so steep and the water supply so scarce that shifting
cultivation is the only possible means by which villagers can eke out their
scanty food supply. Unless, therefore, they can be persuaded to shift their
villages to an area more amenable to permanent cultivation, they have no
alternative but to continue the age-old practice, however primitive and
wasteful it may appear. Shifting cultivation has also become a way of life
IN.D. Sharrna, 'Abujhmad-the
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and an almost inalienable element of tribal culture; much of the folk-lore of
the tribal people centres around this agricultural ritual, and there is need to
be careful not to offend sentiment by a ruthless and arbitrary banning of its
practice.
Postings in the tribal areas along the north-eastern frontier had, in preIndependence times, been a special preserve for European administrators, for
security reasons. In any case, the European generally felt happier than his
Indian counterpart to be posted in the cool of the hills. As a result, with
the departure of the British from India, there were very few Indian officers
with much knowledge and experience of the tribal areas and their people.
It was realized by the successor Government that work amongst the tribal
people required specialized knowledge and experience and an approach was
therefore made to the noted anthropologist, Dr Verrier Elwin, to assist the
administration in an advisory capacity in the framing of policies for the
development of the tribal areas. Dr Verrier Elwin's main work had hitherto
been amongst the tribal people of Madhya Pradesh, but, as has already been
pointed out, the basic problems are by and large similar when dealing with
tribal people whether in the hills or in the plains. My own knowledge and
experience in 1948 was limited in the extreme. I had had no training in
anthropology or sociology, and what little I knew I had picked up by a study
of the reports of my predecessors and the notes of the officers of various
departments who had seen service in the tribal areas over the last century.
But if one thing was clear to me, it was that it would be folly to rush the
processes of change amongst a people who had, up to then, seen practically
nothing of the world outside the limits of their village surroundings.
From my visits to tribal villages, I found that the people, although poor
and lacking the material amenities that we take so for granted, were generally
contented. Suicide was comparatively rare, the attitude to sex was healthy
and uninhibited, with none of the ugly perversions that are an outgrowth of
the sophistication of an unnatural and artificial city life. Nervous breakdowns seemed to be rare, and although there was an almost complete absence
of modern medical facilities, the people seemed generally more capable of
endurance than the vitamin-dosed denizens of a modern city. That there was
need for change was, of course, obvious. There were barbaric practices, such
as head hunting, which were uncivilized and an affront to human dignity, but
even these practices are no more barbaric than the dropping of nuclear
bombs and the killing of millions in gas chambers by our so-called more
civilized societies. We did not wish the tribal people to have any feeling,
therefore, that we proposed to impose change upon them. We had, in fact,
no right to impose change upon others, when we had so much to do to put
our own house in order.
We were hoping that the tribal people would themselves start thinking in
terms of an ordered and smooth transition after they had been afforded an
opportunity of seeing more of the world outside the narrow limits of their
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villages. What was important, however, was that the choice should be theirs,
not only as to what to change, but how to change and at what pace. I was
happy that the rough ideas I had worked out were supported and reinforced
by Dr Verrier Elwin, whose book, A Philosophy for NEFA, came soon to be
accepted as the bible of every tribal administrator. The problem of change
and the pace of change was one that exercised us both most actively during
the years of our work together, and the unanimity of our approach is apparent
in what he has noted in his autobiography2 regarding our endeavour to forge
a policy that would offer a life of fulfilment and happiness for the tribal
people of India's nort h-eastern borderlands.
In most of tribal India the problems were comparatively simple. The
people needed protection, development and social justice. But in a few
places the problems were more complex. In the Saora hills and among
the Murias, for example, there was still a strong, vigorous and very
happy tribal life, and when I came to NEFA I found that here and in
other parts of the frontier the tribes had retained their ancient culture
and were developing their arts in a way that was rare elsewhere in India.
Tribal life was still vigorous. It still meant something. It was not a question of reviving anything: it was more a problem of introducing change
without being destructive of the best values of the old life.
It might appear that the approach as outlined above would delay the
processes of development in the tribal areas. It is a policy that has been
criticized as reactionary and outmoded, as paying over-much respect to the
traditions and customs of the tribal people. It has been represented that
what is required is a more dynamic outlook, a summary sweeping away of
the rubble of the past and the building up of a brand new edifice symbolic
of progress and the future. What is not realized is that the approach we have
adopted has in fact rendered the tribal people more receptive to change than
a policy of imposition could ever have achieved. The response to imposition
is resistance. It has been the folly and misfortune of administrators that they
have only too often achieved just the opposite of their intentions through
forcing the pace of their policies.
Of all the tribal areas along India's north-eastern borderlands, the areas
now known as Arunachal Pradesh were the least-touched, explored and
developed at the time of India's Independence. By contrast, the British had
been administering the Naga and Lushai (since designated Mizo) hills from
as early as the last century, and both these districts were also approachable
by motorable roads long before Independence. Although these latter districts
had an earlier start, their orderly progress was retarded by attempts, wellintentioned enough, to force the pace of integration in the national life of
the country. The reaction of the Nagas and Mizos was an attitude of withdrawal, suspicion, even hostility. Our approach in the tribal areas of
Arunachal Pradesh was one of patience and understanding, an almost
2The Tribal World of Verrier Elwin, Oxford University Press, Bombay.
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deliberate holding bzck. The result has been not. as critics had foretold, a
slowing-down of the processes of development, but on the contrary an
acceleration such as has been unparalleled elsewhere. In a broadcast talk
delivered on the conclusion of my tenure as Advisor to the Governor for
Tribal Areas in 1963, I spoke of both the phenomenal speed with which these
areas had developed and the complete absence of tensions in the tribal
people's adjustment to a strange and unfamiliar cultural impact owing to our
studied policy of 'hastening slowly'. I said that the pride I felt wzs not in the
number of schools, hospitals and roads that we had constructed, it was in
the remarkable spirit in which all this work had been carried out. The basic
problem of administration in NEFA has been the problem of change. When
we decided, in 1950, to shift our Divisional Headquarters into the interior
of NEFA: to build roads, and to embark on our first Five-Year Plan, it was
the symbol of a new conception in the administration of the hill areas, the
recognition of the necessity for change.
It was our good fortune, when we embarked upon our work. to have as a
guide the experience of other regions where similzr problems of chznge had
been tackled and we could avoid therefore many of the usual pitfalls. We
know of tribal communities elsewhere that have rejected hospitals and
schools, roads and bridges, that have been positively hostile to any suggestion of change. The measure of our success in NEFA can best be judged by
the eagerness with which our development programme is everywhere welcomed, even in the remotest villages. This is, I believe, becauce we have
respected their institutions, their values, their feeling for their langu~.geand
way of life, we have held their hand during the critical period of their coming
into closer contact with the wider and often harsher world without, and we
have tried, conscientiously, to help them in their adjustment to new and
unfamiliar ideas. That they stood by the country so bravely during the
Chinese invasion has been their unspoken acknowledgement of our work
amongst them since Independence. It is the finest, truest and most heartfelt
memorial of our achievement.
Since 1963, there have been further developments in Arunachal Pradesh.
The area was constituted, in 1972, as a Union Territory under a Lieutenant
Governor, with a Council of Minisiers, all tribal and of an average age of
thirty years. Each of the districts of the Territory is represented by a Minister
in the Cabinet, all decisions are taken by consensus, and the Arunachal
Pradesh Assembly has passed a resolution calling upon the Government
of India to raise the status of the Territory to a full State of the Union.
The fact that the Territory has, within the short space of thirty years since
Independence and in an atmosphere of peace and non-violence, come so
near to attaining the ultimate goal of Statehood, on terms of equality with
states of the size and population of Uttar Pradesh, is proof that the policy
of cautious change has been fully justified.
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CHAPTER 15

NEPAL HIMALAYA AND CHANGE
D. D. BHATT

The Nepal Himalaya stretch for over 800 km, forming one-third of the entire
chain which extends from Afghanistan in the west to Burma in the east.
They are broadly divided into four zones. The Sub-Himalayan or Siwalik
Zone is a mid-Miocene deposit, 5-50 km wide, composed of sandstone, shale
and boulders. The topography is rugged and its soils unstable. The Lesser
Himalayan Zone, with a width of 85 km and an altitude of 3500 m has, as
its most conspicuous feature, the Mahabharat lekh (mountain) with parent
rock composed mainly of limestone, dolomite and quartz. Again, the topography is very rugged, with many east-west valleys and hills carved out by
notable east-west alignments of three major groups of rivers- the Kosi,
Gandaki and Karnali. It is in this region that sixty-two per cent of the people
live. The Great Himalayan Zone has a width of 25 to 30 km and an average
altitude of 7000 m. The major peaks of the Nepal Himalaya are found here,
including Mount Everest (8814 m) called Chomolungma (Mother Goddess
of Earth) in Tibetan. It is significant that of the 14 major peaks in the
world, nine peaks belong to the Nepal Himalaya. They include, apart
from Mount Everest, Kanchenjunga (8598 m), Makalu (8481 m),
Cho Oyu (8153 m), Lhotse (8501 m), Gauri Shankar (7145 m), Dorje
Lakpa (6989 m), Ganesh Himal(7406 m), Langtang (7246 m), Annapurna I
(8090 m), Machhapuchhre (6997 m), Manaslu (8156 m), Dhaulagiri (81 67
m), Api (7132 m) and Saipal(7035 m). In fact, in the Nepal Himalaya, there
are 240 peaks of over 6500 m. Many major rivers cut V-shaped valleys
through the main Himalayan chain, with gorges as deep as 1500 to 2500 m.
Of these, the Kali Gandaki in Central Nepal is perhaps the deepest gorge in
the world, 30 m wide and 5600 m deep. The Trans-Himalayan zone is called
the Tibetan Marginal land and has an average width of 60 km and an altitude of 4500 nl. Geologically, it is a geo-synclinical basin of the Tethys in
which the sedimentation of the Palaeozoic era has accumulated.
-.

The views expressed are personal and in no way reflect official opinion.
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LAND USE AND DEMOGRAPHIC PATTERNS

Nepal is primarily an agricultural country, where the bulk of the population
lives mainly in rural areas and the primary sector contributes a large share
to the economy's GDP (6539 million rupees in 1969-70 a t 1964-5 constant
prices). There is hardly any urbanization or industrial growth. According to
the 1971 census, the population of the country was 11.5 million with an
annual growth rate of 2.07 per cent over the last decade. It is estimated that
by 1980 the population of Nepal will exceed 13 million.

Land Use Type
Land use fype

Area in sq. kni.

Percentage of
the total

I Agricultural
Hilly region
Tarai region
11 Forest land
Hilly region
Tarai region

111 Other Land
Land reclaimable
Land un-reclaimable
Land under perpetual snow
Land under river-beds, canals
and others
-

-

-

-

~p

Source: HMG, Ministry of Food and Agriculture.

Criteria

1. Land area

Molintains
arid I~ills

Tarui and
inner tarai

Kothmundrr
~~ollc
11

(7;)

2. Cultivated land (197011) (in %)

26.9

70.7

2.4

3. Population density (sq. km)

58

128

1039

-- - --- .--- .. -. ..

Source: HMG. Central Bureau of Statistics
Nearly 15 per cent of Ihc land is under l ~ e r p e ~ i ~snow
a l and anotllcr 19 pcr cent is
categorized as non-reclaimclblc. According to more reccnt stalislics, the forest area in
the rorai and bhnbhar has furtller shrunk to 22.2 pcr cent.

Nepal Himalaya and Change
VEGETATION

The vegetation of any land is a reflection of the climatic factors. In Nepal,
all principal climatic types and vegetation exist, from tropical, subtropical,
subalpine to alpine, as well as arid highlands. Raiofall, in general, is higher
in east Nepal than in the west while the southern flank of the Mahabharat
lekh receives the full force of the monsoon. The foot-hills get lnore rain than
the tarai; for example, at Dharan, which lies at the foot-hills, rainfall is
2336 mm (annually) while at Biratnagar, some 40 km away in the tarai, it is
1687 mm. Jumla, which lies in the rainshadow of the Himalaya, is comparatively dry; it receives a rainfall which varies between 491 mm to 926 mm.
In the south, which is an extension of the cis-Gangetic plain, the vegetation is typically tropical and subtropical. Formerly, this part was under
dense sal forest, often intermixed with Ternzinalia, Adina, Lagerstroernia,
Eugenia, etc. but much of this has been destroyed. Forest encroachment by
settlers from the hills as well as from across the border has been fairly heavy
in the eastern and western tarai districts. During the decade 1964-74, the
government officially distributed 77,000 ha of tarai forest land to settlers
from the hills. Encroachment in the bhabkar land, a narrow strip between
the Siwalik (churijva) and the tarai, has accentuated the flood problem in the
plains region below.
In the temperate forests, which lie between 2000 m and 3500 m, various
kinds of oak, rhododendron, laurel, maple, fir, spruce and hemlock forests
are found. Above 3500 m, kharsu oak (Quercus sengecarpifolia) is quite
dominant on south-facing slopes. This oak along with two other species,
Quercus incana and Querclrs lanuginosa, is widely used for fodder. Wherever
oak forests have been destroyed. secondary scrub of Symplocos, Vaccinium,
Litsaea, Camellia and Daphnipl~yllurn( D . hirnalayensis) makes its appearance.
In east Nepal, in the foot-hills and along shady banks of streams and rivers,
tree ferns, Pandanus and Cj~caspectinata grow profusely. Along the Sikkinl
border, up to about 2500 m, the Quercus Iamellosa belt is succeeded by
Acer-Ilex-Magnolia-Osmanthes association.
In the mixed broad-leaved forest, Rhododendron arboreunl (lali Iurans, the
National Flower of Nepal) is the dominant species. Often it forms part of
vegetation which includes Ljqonia ovalifblia, Iles dipyrena, Acer campbellii,
A . sterculiaceurn and Litsaea elongata. Daphne bholc~a,the tree from vvhich
paper is made, is common in these forests but greatly exploited.
Fir and hemlock forests extend up to 3500 m, beyond which birch (Bt7trrla
utilis) and several species of rhododendrons of many dwarf varieties, are
the dominant form of vegetation. In the dry Himalayan valleys, dwarf plants,
such as Rhododendron setosum, R. Iepidotlm~and several kinds of rosaceous
and leguminous plants along with Juniperus recrrrva, Ephedra gerardiarla,
Lonicera spinosa and Cotoneaster microphylla are the main scrub. The alpine
meadows during spring are covered with a myriad species of plants, viz.
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Pritnula, Meconopsis, Pedicularis, Iris, Artemesia, Saxtfraga, Anemone,
Allium, Fritillaria, Anaphalis, Potentifla, Gentiana, Fragaria, etc. The upper
limit of plant life in the Himalaya extends well beyond 6500 m ; Saussr~ren
gnaphaloides was reportedly collected by Eric Shipton at 6500 m. In the
bare morainic rocks and screes, at altitudes of 4500 to 5000 m, the
vegetation consists mostly of grasses, and such plants as Saussurea g0ss.ypiphora, Rheum nobile, Friophyton wallichianum, Potentilla cuneata
and some umbellifers. In Nepal more than three dozen rhododendrons
have been collected, but a great array of species are found in the east, viz.
Rhododendron campmulatum, R . cinnabarinum, R. Julgens, R. wightii, R.
thomsonii, along with deciduous species like Sorbus microphylla, Rosa sericea,
which cover extensive areas above the timber line.
According to forest statistics, in the hill region 27 per cent of the land is
under crop plant and 58 per cent under forest. However, due to adverse
topography, only 34 per cent has been categorized as commercial forest.
Of the forest species of the hills, which are economically important, champ
(Michelia champaca), walnut, chestnut, maple, magnolia, tooni (Cedrela
toona) and utis (Alnus nepalensis), are notable. In the Karnali basin,
in some pockets there are still good stands of cedar (Cedrus deodara). Blue
pine (Pinus wallichiana) is a common species between 1500 rn to 2500 m.
Larix is a species of the dry Himalayan valleys. Orchids are common in the
temperate forests; on mossy trunks of oak can he found species of Plione,
while from stone ledges hang sprays of Coelogyne. One of the most magnificent orchids of the temperate forests is Dendrobium densi/loruni. Another
orchid which appears in late spring is Rhynchostylis rettua, whose pinkishwhite racemes droop from Celtis trees in the Kathmandu Valley. Cymbidium
elegans, which flowers in late October, bears pale white flowers in lax
racemes.
Of the ground orchids, Arundina graminifolia, the bamboo orchid, Gymnadenia orchidis, Satyrium nepalense, Spiranthes sinensis, Calanthe tricarinata,
C . plantaginea and C . mucuoa, are all found growing in shady ravines or
underneath rocks.
Medicinal Plants

Nepal's rich resources of medicinal plants are being over-exploited, with
the result that production has declined over the years. Medicinal herbs,
according to Dobremez (1976) comprise 3 per cent of the total exports of
Nepal, valued at US $ 400,000 in 1974.
Nepalese herbs and drugs found a ready market not only in India but in
such commercial centres as Singapore, Bangkok and Hong Kong. According
to Dobremez, the Tibetan and Chinese pharmacopoeia have borrowed
many plants from Nepal. Even before the tenth century, a sizeable quantity
of them were exported to China.
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Medicinal plants find prominent mention in the Rigveda and Atharva
Veda. In the Hindu culture charak and susruta are identified with Ayurveda,
which is the science of medicine. Due to varied climates and altitudes, Nepal
produces a variety of medicinal plants. Nepalese herbal products are in
demand in India, Belgium, Canada, Japan, the USSR and West Germany.
Medicinal plants which are in considerable demand are: Rubia cordifolia,
Mahonia nepaulensis, Bergenia ligulata, Paris polj~phylla,Valerians wullichii,
1,ycopodium calvaturn, Swertia chairata, Aconitum napellus, Orchis latifolia, Rheum emodi, Picrorrhiza scropularise-folia, Ephedra gerardiana,
Acorus cnlamus, Allium wallichii, Nardostachys jatamansi (iatamansi), Betula
alnoides (Painyu). While the actual collectors are not adequately compensated for all the trouble with which they collect the plants, the supply has
dwindled, and the present regulatory measures are inadequate to control
over-exploitation of medicinal plants.
Spices and condiments are also exported from Nepal. Ginger, turmeric,
cardamom, cinnamon and chillies are exported and all these provide muchneeded cash to the hill farmers. Efforts are being made to intensify their
cultivation and use better methods of processing.
WILDLIFE

Nepal lies at the cross-roads of diverse faunal zones and there is very little
endemism in the Himalayan fauna. In the Nepal Himalaya, Palearctic
Mediterranean, Oriental and Sino-Japanese elements meet. According to
Caughley (1969), the Himalayan-Mediterranean fauna is a minority conflux of species among the far more numerous Pan-oriental Indian and
Indo-Chinese elements.
Wildlife throughout the midlands of Nepal has disappeared due to widespread deforestation. A visitor scarcely comes across wild animals between
2000 rn to 3500 m. The barking deer, the white-crested kalij pheasant
and the chir pheasant are scarcely seen. Between 2500 m and 4000 m, wherever
forests have been spared, typical Himalayan fauna, such as snow leopard
(Panthera uncia), blue sheep (Pseudois nayaur) bharal or tahr (Hemitragus
jemlaicus), goral (Nemorhaedus goral), serow (Capricornis sumatraensis)
musk deer (Moschus moschiferus), Tibetan wild dog (Coun alpinus), Pika
mouse (Ochotona roylei) may occasionally be sighted. Serow, a goat antelope,
and a shy animal, lives in dense bamboo jungles. Musk deer primarily inhabits birch-rhododendron forests at altitudes of 3500 to 4000 m. This
is by far the most endangered animal, for a pod of musk, weighing about
12 gm, is worth as much as Rs 1000. There is some poaching across the
borders into Tibet, where the Chinese are reported to be running a number
of musk-deer farms. The poachers lay traps across a large area and
both male and female deer are snared, a reprehensible practice, for it is only
the males which yield musk pods.
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Of Himalayan wildlife, the blue sheep, a protected animal, is widely found.
Perhaps Nayan (Ovis ammon hodgsoni) and wild yak (Bos grunniens) also
exist in the Nepal Himalaya, but there are no records to establish this.
In the Nepal Himalaya, ungulates can be seen grazing in the alpine meadows which extend up to the snowline. Bharal (Hemitragus jemlaicus)
is the most hunted animal. It is supposed to be, according to Schaller, somewhat of an evolutionary link between the sheep and goat. It is an excellent
climber and can be seen grazing on precipitous cliffs. During the winter it
may descend to 2000 m where it is hunted. In summer, it moves to about
4000 m. A more common animal in the hemlock-fir forest is the Red Panda
(Ailurus fulgens) which lives on bamboo. This animal is comparatively easy
to see and trap, and there is a great demand for it in zoos abroad. Martens,
weasels, civets and squirrels are other animals which inhabit the hilly regions
of Nepal.
As a result of the initiative from F A 0 and WWF (World Wildlife Fund),
Nepal has established a number of national parks and wildlife reserves in
the mountains and plains region, offering protection to such animals as the
one-horned rhino, tiger, wild buffalo, bison, black buck, swamp deer, pygmy
hog, Gangetic Dolphin and Hispid Hare-all in the warmer parts of the
country, the tarai and inner tarai. In the Himalayan region, there are the
Everest National Park and Langtang National Park. Nepal's Tourism Master
Plan lays considerable stress on the preservation of scenic areas as well as
protection to endangered animals in the country.
The proposal to create Himalayan Shikar Reserves merits some consideration. It is proposed to set aside an area covering 8000 sq. km in Myagdi
district (Dhorpatan) for blue sheep hunting. In this part of the country,
there is an unusually high density of animals, 2-3 animals per square metre,
and selective hunting in some areas where there is already some pressure
from grazing, would be beneficial for the herd. But this sort of selective
trophy hunting, where the hunter may have the choice of the biggest head,
may upset the sex ratio. At present, selected organizations are reaping a
rich profit from American hunters, who reportedly spend up to 10,000 dollars
for a single head.
However, in the great stretches of the Himalayan region, wildlife provides
the only source of animal protein, and is also as much a part of the economic
activity as raising livestock or potatoes. In Manang, for example, the population of Gyansumdo supplements its income through the sale of musk, which
Gurung (1976) says has helped to prevent a break-down of the local economy
following the drying up of the trans-Himalayan trade in the early 1960's.
Regarding the Yeti, the 'abominable snowman' of the Himalaya, fact
and fantasy intermingle. Claims have been made by inembers of mountaineering expeditions that very large foot-prints were sighted in the snow at altitudes above 6500 m, and a group of American naturalists recently asserted
categorically in a personal interview that the tracks belong to an animal
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which is still unknown to science. Whether it may prove to be an example
of an evolutionary link between the primates and homo sapiens, the Yeti
continues to be part of the mytholog of the Sherpas for whom it is as real
as the Chomolungma.
BIRD LIFE

Bird life in the Nepal Himalaya is considered very rich. There are reported
to be nearly 850 species of birds, both resident and migratory, which are
adapted to different ecozones. Bird life in the hilly region of the country
has, however, been depleted mainly due to deforestation. In the Mahabharat
lekh, babblers, laughing thrushes, sibias, barbets, drongos, orioles, koels and
yuhinas are easily spotted in the oak-laurel forest. The Spiny Babbler (Acanthoptila nipalensis) once considered rare, is a fairly common species in the
secondary scrub forest of Gaultheria. Symplocos, Myrsine and Camellia
are found between 1500 and 2000 m. The Red-billed Blue Magpie is a widelyfound bird in the midlands, while the cuckoo or koelf 'kaphal pako' call is
familiar to visitors during spring and early summer. This bird should not be
confused with the Himali Neuli, which is the Great Himalayan Barbet
(Megalainla virens). The Whistling Thrush, the kalchaunre (Myiophoneus
caeruleus) is a common bird of the streams in the hills. In the Langtang
National Park, more than 200 species of birds have been recorded. Besides
the Red Start, which is found along the streams, choughs, wild crows, wagtails and snow pigeons are frequently sighted in the Upper Langtang Valley.
I n the Nepal Himalaya different kinds of pheasants are seen. While the
Red Jungle Fowl is a bird of lower altitudes, the chilme, Blood Pheasant
(Ithaginis cruentus), is mainly a trans-Himalayan spzcies founds between
3000 to 4000 m. The monal, Satyra Tragopan (Tragopan satyra) lives in thick
jungles and is pre-eminently a Nepalese species. The Himalayan monal
(Lophophorus itnpejanus), also called danphe, which is the national bird of
Nepal, occurs right up to 4200 m. It is the highest-dwelling pheasant in
Nepal. Its many-splendoured plumage makes it very attractive to poachers
and it is an endangered species. When disturbed, it glides very gracefully
down the slope, displaying its beautiful plumage. Also worth mentioning
a western species, found in scrub
is the chir pheasant (Calreus ~~allichii),
jungles at altitudes of 1800 m to 2800 m. At one time it was reported to be
of wider occurrence but now is found in a small area around Jumla. The
Nepal kalij (Lophura leucomelana) a bird frequenting low altitudes (700 to
2600 m), has suffered most from hunters, but it still survives in small
pockets in the foot-hills and in slightly larger numbers on the lower Himalayan slopes. This species is found throughout Nepal, but in the west interhantiltorri) and in the east with the
grades with the Whitecrested kalij (Lophzi~.a
Blackbacked talij (L. n~elanola).Besides shooting, which is often done at
night with the help of torch lights. snares and traps are also used. A dozen
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small boys with snares can soon clear up all the kalij within range of a
Gurung village (Roberts, 1977, p. 45).
Bird movements across the Himalaya is an annual feature; their routes
lie along the river valleys, such as the Kosi and its tributaries. Fleming, Jr.
and Sr., well-known ornithologists, have studied this phenomenon in Nepal.
Their observations are worth mentioning here: 'Passing migrants include
ducks, as reported by Hodgson, of which we have listed thirteen. Geese, cranes
and even a pair of White Pelicans are on our list (Fleming, 1977, pp. 40-3).
In central Nepal, in the vicinity of the Annapurna range, one can see hundreds and hundreds of eagles taking part in an annual migration. These include
the Greater and Lesser Spotted Eagles and some Imperial Eagles. The
Kosi River, behind the barrage a t Hanuman Nagar, has turned into a huge
mud flat, providing an ideal habitat for migratory and resident birds. In
early spring, a visitor can observe thousands of Brahminy ducks and Barheaded geese in flight. Besides these, there are many residential birds such as
storks, cranes, darters and cormorants. A suggestion has been made to turn
this into a bird reserve, which would be ideal for tourists. The area adjoins
the Kosi Tappu Wildlife Reserve, of about 31.08 sq. km, which has been
created for preserving a small herd of wild buffaloes.
Any change in the forest ecology also affects the bird population. Edward
Cronin (1977, pp. 82-3) for example, noted in Dabhlay forest in east Nepal,
that deforestation opened up the canopy, and dried the moist mat of mosses
and other ground herbaceous vegetation. This adversely affected the Scimitar
Babbler, whose long curved bill is designed to feed upon insects among moss.
Preservation of bird life is inextricably linked with the protection of forests
in the hills and mountains of Nepal. The lack of enforcement of protective
measures has adversely affected wildlife.
DEFORESTATION

In the past few decades in Nepal there has been heavy deforestation, both
in the hills and in the tarai, which has brought about irreversible ecological
changes. In the hills, the density of population is quite high-94 per sq. km,
and as much as 92 per cent of agricultural households have less than one
hectare of land. Due to population pressure, there has been loss in productivity, soil erosion, and poor management of farms, and forests of up to
3000 m have been cleared for cultivation throughout the midlands; only
patches of scrub forest which are subjected to lopping and grazing remain.
In Baitadi, which adjoins Pithoragarh district in Kurnaun, India, a fine oak
forest near Garhi has now been turned into a maize field.
Deforestation has progressed at an accelerated rate in the last three decades.
According to Harka Guring, of the 638,300 acres of forest land in 1928, only
205,000 acres have been left in the eastern tarai. The rate of depletion has
increased from 28 per cent during 1954-64 to 34 per cent during 1964-72.

Nepal Himalaya and Change

261

In the last decade alone, nearly 30,000 acres of land have been cleared to
make room for settlers in the two tarai districts of Kanchanpur and Bardiya.
SOIL EROSION

With limited cultivable land (16 per cent), any further expansion in the
cultivable area has to take place at the expense of forest. In the hills and
mountainous region, steep terrain and heavy rainfall during the monsoon,
especially in the Mahabharat lekh, lead to the loss of top soil and hasten the
process of soil erosion. As Erik Eckholm (1976, p. 78) has said: 'Topsoil
washing down into India and Bangladesh is now Nepal's most precious
export, but one for which it receives no compensation.'
In Nepal, Eckholm correctly points out, villagers must roam farther and
farther from their homes to gather fodder and firewood, thus surrounding
most villages with a widening circle of denuded hill sides.
Landslides in the hills of Nepal are as much due to the misuse of land by
man, as to the general instability of the fractured and displaced rock formation. In the Trisuli watershed region, where a UNDP surveyldemonstration project was oarried out in the sixties, Tautsher reported that widespread
erosion and deeply cut-in torrents have washed down large areas of newlycultivated land, and greatly increased the gravel and silt load of the rivers
several times. When silt load exceeds the transport capacity of the river and
its tributaries, the excess water floods over and buries fertile tracts under silt.
As the rainfall is mainly confined to the monsoon period, the run-off is
much greater than the carrying capacity of the streams and rivers. In Nepal,
a predominantly rice culture also encourages floods: on steep hill-sides
where the dipping of the rock formation favours sliding, or where faults and
cracks lead to deep penetration of the water, hill irrigation canals cross along
counter-lines of very steep slopes, bringing the water to terraces. These
canals channelize the flood water, which flows along the steepest slopes
often causing deep gully erosion and landslides.
River beds in the tarai are rising several centimetres in a year due to silting. Much of this silt is washed down the Ganga to the Bay of Bengal, so
much so that 'an immense new island' surfaced in the Bay of Bengal in 1974,
all on account of 100,000 square metres of silt. One Nepalese expert,
Dr G.L. Amatya, has estimated that Nepal is losing 164,000 cu. in. of top
soil a year. The Karnali River is reported to move some 75 million cu. m
of silt and debris every year, an amount that corresponds to 1.7 m soil cover
of the whole Karnali Watershed (IBRD Report). Another problem associated with landslides is the damming of rivers. The Burhi Gandaki River
was blocked for 29 hours in August 1968, resulting in the complete inundation of Arughat Bazaar. ~imilar>ncidents
occurred at Kasauli Daretol caused
by the Tinau River.
The rivers in Nepal, when they leave the foot-hills, change their course.

The Kosi river is gl-adually shifting its course westward, while the western
rivers are being pushed eastward. Several riverz-Babai,
Kankai 2nd
Narayani-have shifted their courses several kilometres in the past decades,
a situation which may affect flood control and irrigation schemes in Nepal
and also across the bcrder in India.
HYDRO-ELECTRICAL POTENTIAL

Nepal's hydroelectric potential is estimated to be around 83 million kW,
of which only 45,000 kW has been made use of. Several hydroelectric power
stations have been planned, including Karnali which has a discharge of
9880 m3/second at Chisapani. Two big hydroelectric projects, Kankai
(32,000 kW) and Kulekhani (60,000 kW) are under construction. Several
microhydel schemes (up to 150 kW) are being constructed in the hill regions.
These schemes have distir.ct advantages in Nepal where wood for fuel has
become scarce, and in order to save forests from further denudation, alternative sources of fuel and fodder have to be found. Watershed management
is the key to the future prosperity of the Nepalese midlands, but present
human and capital resources make it impossible t o tackle this problem.
ENERGY SITUATION

Wood is the principal source of energy in Nepal and comprises as much as
87 per cent of the total energy consumption. In the mountainous regions,
intense solar radiation can be tapped for heating and running small power
units. Experts believe that solar heating could satisfy 60-70 per cent of the
heating requirements of many mountainous regions.
Though the energy requirement of hill farmers is limited to half-a-ton of
dried wood per person per year-this itself puts pressure on the forest and
creates energy shortages. In Nepal, the per capita energy consumption (kg
of coal equivalent) in 1973 was 14, compared to 188 in India, 20 in Afghanistan and 29 in Bangladesh. There is more consumption of fuel in the hills
(600/kg/man) than in the tarai (398/kg/man). The acute shortage of fuel in
the hills is emphasised in the Energy Report, which points out that if the present rate of consumption continues, the whole of the coinmercial forest which
comprises 12 per cent of the total, will be exhausted within twelve to fourteen
years. I n order to meet the high demand, a production forest area is needed
of about 3.38 m. ha on which the best growing varieties with 8-10 years
rotation will be planted. But at the present rate of effort and investment,
this will take 135 plan periods.
The Energy Group has looked into the alternative energy sources, including cow dung, and has come to the conclusion that bio-gas could supply
fuel for cooking to 50 per cent of the population of Nepal in 1975 (Table
15.3).

Nepal Himalaya and Change

263

Though Nepal has a large number of cattle, each farmer has merely one
or two, so that 60 per cent of the families do not have the economic potential
for bio-gas. So far about 28 bio-gas plants have been installed in Kathmandu,
Lalitpur, Bhaktapur, Palpa, Kaski and Sidhuli. Besides the scanty supply of
substrate, which mainly consists of farm manure, as human faeces are not
utilized, the low temperatures at high altitudes makes these plants comparatively unproductive. When the temperature falls below 12" C, fermentation
does not take place. Furthermore, the initial cost of installing a plantroughly Rs 400-600-is beyond the ordinary farmer. Community or cooperative bio-gas plants are not feasible in the Nepali social context. As
regards heating fermenting vessels, this could be done by solar cookers,
but again installation and maintenance would present difficulties.

Theoretical Potential of Cattle Dung
Stock

Number

Fresh dung

(loa)

(1066 x MT)

Dung available for
gas and fertilizer on
dry basis

10.010

27.724

4.1586

Adult cattle
Adult buffalo
Young cattle
Young buffalo
Total

Source: 'Nepal-The Energy Sector'. T.U. Institute of Science.
FODDER

The question of fodder supply also requires consideration. The straw from
paddy, wheat, millets, and other by-products, grass and leaves, form the
fodder base in Nepal. Next to wood, husk, dung cake and vegetable waste
form the bulk of the non-commercial fuel in the country (Table 15.4). In
the hills, the use of dung as fuel is rather rare, though in the mountainous
region, especially in the trans-Himalayan zone, yak dung cakes are used
as fuel, which reflects the scarcity of wood for fuel in these areas. In the
midlands, however, dung, guintho, is collected from the grazing grounds,
fired into ash and then mixed thoroughly with grain before the latter is stored
in bins. This is done to keep away the insects.
Of the several factors which trigger off large-scale migration to the plains,
scarcity of fuelwood and fodder are the principal ones. Lekhs which used to
provide fuelwood and fodder, have been exploited and now have little apart
from Ribes, Berberis, Crataegus and Sarcococca. If it were not for the planted
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fodder trees, such as Ficus, Celtis, Grewia, Rhus, Prunus, Melia, Morus,
etc., which sustain livestock during the lean months, life in the midlands would
be impossible. In winter the farmers prepare a special gruel for: cattle by
boiling nettles with rice husk and a little salt and serve it every morning.
It is called kholvo and is considered very nutritious.

Non-commercial Energy Consumption by Type of Fuels
(1974/5)
Non-commercial
fuels

coal tonne

replacement

%
Fuelwood
Husk
Dung cake
Total
Source: T.U. Institute of Science, 'Nepal-The

Energy Sector'.

PALLACHAUNDLY VILLAGE : A MICROCOSM OF CHANGE

The typical nature of the problems facing the hills of Nepal can be illustrated
from a village in the far west, Pallachaundly, which lies in Baitadi district.
In 1973 the general economic condition was deteriorating, the whole
of Baitadi district was in the grip of famine, the reasons being manifold:
drought, low yield due to soil exhaustion, deforestation, and a rising population which in the past decade had grown at the rate of 1.7 per cent per
annum. Meanwhile the size of farms had shrunk,' and so the only alternative
for eking out a living was cultivating an gar2, and planting lentils and millet,
usually, kodo (Eleusine coracana Gaertn.)
In Pallachaundly village, people complained that the productivity of land
had gone down by as much as 50 per cent, and there was hardly a family
which did not buy foodgrains. Earlier, only a few of the ma110 jat (upper
caste), families went for besya, the custom of buying foodgrains, often
reflecting on the poor status of a farmer. Maize was plentiful in the lekh
and so was gur (raw sugar). In fact Baitadi had a surplus for export through
Jhulaghat to the neighbouring Indian district of Almorah. During World
'In Nepal, population has grown at the rate of 2.07 per cent, between 1961 to 1971,
while in the hills and mountains by about 17 per cent. Meanwhile, the size of farm has
shrunk to 0.65 acres per family.
2Former forest land, often marginal land. Farmers do not even bother to make terraces
on these lands.
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War 11, there was as much demand for able-bodied men for the army as
for the foodgrains from Baitadi. Baitadi now has a chronic deficit in food
and much of this deficit is being met through imports from Kanchanpur, a
tarai district in the far-western tip of Nepal. Most people live below the
subsistence level.
The biggest problem confronting the inhabitants of Baitadi is the supply
of fodder and fuelwood. Traditionally some of the villages on the NepalIndia border have depended upon the Indian side for forage, and it is not
unusual for women to spend the entire day in the journey, which involves
going up and down steep trails. In fact the need for forage is so pressing that
occasionally women clamber down to the boundary bank of Mahakali River
to fetch grass.
A change in this 'symbiotic' relationship between people on the two sides
of the border is discernible, and there are restrictions on the free movement
of people, which the border people find difficult to adjust to.
Nearly three decades ago, there were still good forests of oak and rhododendron in Baitadi and wildlife was plentiful. Pheasant, partridge, thrush,
chukor partridge and dhukur (dove) could be had readily. In the author's
house there was always bharal sukti3 and fresh meat of barking deer. But
wildlife has become rare: and the scarcity of fuelwood and fodder is further
aggravated by the demand from dozens of new offices, and army and police
establishments which can pay a high price for fuelwood. Few people plant
trees such as chir pine and tooni (Cedrela toona) on waste land, or for that
matter even such wild plants as dhungio (Woodfordia fructicosa) and raindail
(Rhus parviflora). Only some affluent families maintain a piece of land
exclusively for growing forage.
As in the past, a sizeable number of people from this district continue to
become soldiers of fortune; they enlist mainly in the Kumaun regiment in
India, as they are not welcome in the regular Gorkha regiments. These soldiers come from distinct castes-thakuris and chettris mostly: others go to
Bombay to serve as watchmen. A large number of people from Baitadi, as
well as from the adjoining districts of Dharchula and Dandeldhura, have
moved down to Mahendranagar, the new township in the tarai district of
Kaachanpur. Initially, they become squatters on eilani land, an acre or two
of partially-cleared forest land, which after a couple of years becomes permanent farmland. Some bought a couple of bighas of marginal land
which their owners sold cheaply when the Land Reform Act was introduced in 1964. Some moved lock,stock and barrel and after living under near
famine conditions in the hills for decades, found the tarai like heaven. They
could now have two square meals a day-a luxury which they had never
enjoyed before. Government service is another source of employment and
during the Rana regime, petty officers exploited poor peasants by conniving
3Meat dried slowly over fire; venison and fish is also turned into sukri.
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with the local thalus4, who had their own patrons in the government offices.
Thus, hunger and exploitation compelled many families to move out from
their villages and go to India oreven to Burma where they worked in the
silver and lead mines. A sizable population emigrates to India in search
of seasonal employment as members of road gangs or as porters in hillresorts such as Naini Tal, Mussoori and Simla. The new regulations about
movemeilt in the border districts of India may deprive the people from farwestern districts of an opportunity to earn some money during the winter.
Official circles in Kathmandu are aware of the situation, and development
projects are now being sanctioned to provide employment to these
people.
When the author was last in Baitadi, he enquired of a group of people
from Purchaundi, a backward area, suffering from chronic food shortage,
as to their purpose in coming to Jhulaghat. They replied that they had come
to buy maize which had arrived at Jhulaghat under the American Aid programme. Unfortunately it was flint maize, and could not be milled by the
local ghattas (water mills). Some had come to earn enough money to pay off
debts which they had incurred in buying girls for marriage.
Gobadi didi, the pujarin of the temple at Urugao, was both feared and respected, though a deoki5. She was specially invited to every house whenever
a religious ceremony took place, and had lived a life, if not of splendour,
at least of affluence. But now a frail figure well past seventy, she was literally
on her death bed. In a way she symbolized the village. Apart from the fact
that she had to face economic hardship, what troubled her most was the
thought that there might not be enough hands around to carry her corpse to
Sera, the cremation ground, a good eight kilometres away at the junction
of Mahakali and Chamaliya. At Pallachaundly, time seemed to have frozen;
the village presented a picture of decay and deprivation.
SOCIAL CHANGE

In the past decade or so, the border trade has undergone ups and downs.
Besides ghee, which is the principal commodity for export, and wheat and
forest products, railway sleepers, medicinal plants, bamboo products, etc.,
there is very little to sell. All the daily necessities, such as salt, gur, sugar, tea,
kerosene, textiles, shoes, thread, batteries and ready-made garments are
imported through Jhulaghat. The saukas (Bhotiyas) still bring salt but it is
no longer economical to buy it from them. The patuwa (thread-man) still
4Local elite who handle local litigation and settle problems involving land, intercaste
marriages, community service, etc .
5A female worshipper, who is 'presented' to the deity for looking after the needs of
the temple, such as fetching water, cleaning, etc. She remains unmarried, but engages in
prostitution freely.
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brings braids, binclis, bangles, etc. during the month of Bhadra (July/August)
at about the time Gora6 is celebrated.
Though many of the traditional rituals, festivals and customs are still
followed in the hills of Nepal, the younger generation considers these littlk
else than social occasions. The traditional social ties are fzst disappearing
and the dependency of the client class on the thalus, small or big, is almost
(plough-men, usually
gone. In this process, the hardest hit are the hali~*as
untouchable) and the landless peasants, whose patrons have either moved to
Kathmandu or to some other part of the tarai. It is this collapse of the old
economic order which is at the root of the widespread poverty in the hilly regions of Nepal. In adjusting to the changing times, however, the untouchables
have fared better than the 'upper caste' people, whose options to engage
themselves in gainful employment or some sort of enterprise, are limited.
Taking the example of Pallachaundly again, inhabited as it is by the 'upper'
and 'lower' castes living a life of interdependence, the upad/1aya Brahmins
exerted a feudal power over the latter, reminiscent of the middle ages. A
haliya, for example, not only ploughed the land but served as a porter, woodcutter or as a sort of handyman. He was often bought from some other
person and hence was not free to engage in independent jobs. Recently
however, the haliya seems to have achieved some freedom. To cite one
specific example, our own hali).a refused to bring fuelwood, in spite of the fact
that our caretaker wanted him to bring a full load. Before 1951, except for
the top administrative officers who were deputed from 'Nepal', i.e. Kathmandu, the rest of the positions in the civil, police and militia were occupied
by Brahmins and Thakuris. There was m u ~ hfeuding between these two
groups, who competed for influence at different levels. These thalus were in
effect the political agents of the erstwhile Ranas, who often acted also in
liaison with the British Indian authorities across the border. They had bonded
labour as well, though this was officially abolished during the rule of Prime
Minister Chandra Shumsher: Jung Bahadur Rana in the thirties. Forced
labour was the rule I ather than the exception in those days, but such customs
by and large have disappeared. One can now discern certain egalitarian
trends, which are a reflection of the growing literacy (19 per cent according
to the latest estimates), from almost zero at the beginning of 1950, when the
despotic regime was shaken off. District headquarters, many now connected
with STOL airstrips, are becoming more and more urbanized; they have
modern amenities such as roads, schools, electricity and piped water. If,
however, the tempo of developmental activities has quickened, in great
part due to King Birendra's periodic visits, the people's aspirations f o ~a
better life are also proportionately increasing. It is also equally true that the
great majority of the people in the hilly region live below the poverty line,
"A festival for women marked by singing and dancing around a basket containing
fresh cereal plants.
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a thing which forces them to migrate to India every year.
The decline of cottage industry in the hills and mountains has contributed
towards the deteriorating economic conditions in these parts. Goldsmiths,
blacksmiths, shoemakers, carpenters, etc., are either without work or there is
so little that they have to turn to other professions. They have also migrated
to the tarai-in the Resettlement Projects, most of the applicants are from
the professional groups.
There has been a similar decline of traditional social, religious and cultural
institutions in the hills of Nepal. Old skills in wood-craft, bronze, stone
carving, weaving, printing, painting, etc. are being lost. Even classical music,
dance, and drama have been replaced by the$lmi music and dance. A new
cultural nexus is developing between the hill people and the urban population which is symbolic of the new social situation. The trends towards modernization are discernible throughout the hills as is evidenced by the widespread
use of synthetic materials, transistors, watches, and acquisition of a new
idiom. Two decades ago, in the far western district of Nepal, Nepali caps were
rarely worn by people, but now these have become popular. The national
dress along with the new textbooks which have now been uniformly introduced under the National Education System Plan, are part of a conscious
effort to reinforce nationalism in the educational institutions of the country.
It is, however, a paradox that while tourists have been waiting eagerly to
visit the trans-Himalayan district of Manang bhot which lies on the north
face of the Annapurna range, the Manangis7 themselves display a material
prosperity coinparable to those living in the big metropolises, such as Kathmandu, Bangkok, Hongkong or Singapore, where they traded in medicinal
plants. In the past when trade between Tibet and Nepal flourished, the
inhabitants of Nyesyangba, an area within Manang district, traded through
Mustang, or Nar Phu or Ghyasumdo, and on the basis of a lalmohar8 obtained around A.D. 1789 they acquired special privileges in matters of trade
with overseas countries, which still continue. Before 1962, these Manangis travelled on Indian passports and their trade was confined to India and Burma.
But now having a full right to a Nepalese passport, they roam throughout the
south Asian countries and in exchange for yak tails, skins, herbs and musk,
they import manufactured goods-watches, nylons, transistors, etc., for
which there is a ready market in Kathmandu. Of course, these luxury goods
are smuggled across to India also. As this sort of trade is quite profitable,
even those who had no right to a passport have now claimed and secured
these documents, and agriculture and animal husbandry, the traditional
way of life, have been relegated to a position of secondary importance.
'~nhabitantsof Manang district, whose total population, according to the 1971 Census, does not exceed 7436. The inhabitants are Gurung, and Bhotiya or Tibetans who
immigrated less than 80 years ago.
'A royal seal authorizing a person to a land or office.
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Development of communications, particularly roads, is bringing the vast
hinterland districts of Nepal into contact with the Indian culture and emnomy, resulting in changes in the life styles of the people. Christoph von Ftirer
Haimendorf (19731, has illustrated this point by saying that the loss of Tibetan
trade has been offset by the improvement in communications linking the
middle ranges of Nepal with India. India now provides cheap salt, which
threatens the traditional saltlgrain barter trade which used to provide the
Bhotiyas with a large part of their income.
HILL MIGRATION

Due to shortage of food and underemployment of farmers during winter,
migratory movements take place to the tarai districts or to the warmer valleys
where winter pasturage is available. Some communities, such as the Sherpas
or the thakalis engage in this seasonal migration, as do the hill people, such
as the dotiyals from Dandeldhura and Doti districts. A majority of these
are what have been described as reversible migrants, or people who shuttle
between their village of origin and the lower areas, either seasonally or for
specific purposes. In all such cases, social ties are maintained. Another type
is the 'Lahure migrants', who meet their necessities through seasonal employment as agricultural labourers, skilled artisans, and long-term migrants
-lahures, durvans and chowkidars.
Extended Farms
Some of these farm owners buy land in regions different from that of their
village of origin; for example, people of Baitadi district now consider it a
matter of prestige to buy land in the tarai, in Mahendranagar or anywhere in
Kanchanpur district. But they still maintain links with their original home for
participating in festivals, religious ceremonies, marriages, etc. As this tenuous
link has no economic base, perhaps it will cease after some time.
A change in the life style of people who migrate from the hills to the
plains is noticeable. 'All change to cotton mill-made cloth and men reported
giving up their hill style bhoto (waist coat) and kachhar (short towel-like
dhoti) and adopting the more characteristic shirt (often short-sleeved), shorts,
dhoti or trousers of the plains (Elder, 1976, p. 96).
Ethnic identities are maintained even after having been in the taraifor long
periods and most resettlers marry their daughters at the age of 15-16 and
within their own community. Another significant thing which was found in
one of the resettlement villages was the high per capita wealth of the Brahmins, followed by the Chettris and Magars. The kami (blacksmith) had considerably less per capita wealth than the other three groups and there was a
marked difference in literacy levels within the different ethnic groups as is
indicated by Table 15.5.
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Ethnic Difference as Reflected in the Level of Education in a
Resettlement Village
Level o f education

Brahmin
school, 110 literacy
N o school, some literacy
Some school

NO

Ethnic Grorip
Chettri
M a gar

Kanri

30 %

64 %
28 %

54 %
38 %

81 %
15%

38 %

8%

8%

4%

32 %

Source: Joseph W. Elder et al.. Plantied Resettlennnt in Nepal's Terai, Institute of Nepal
and Asiatic Studies.

Ethrlic Diversity and Change
Throughout the central highlands, there is a multi-ethnic and polyglot
population. The Chepangs, whom Hodgson called the Lords of Unredeemed
Waste, had no other hunting implements than bows and arrows. However,
they are now settled communities living in villages and are engaged in agricultural labour for the high-caste Hindus. In Pandrong village, where Newars,
Nagarkoti, Magars, Kamis, Darnias and Brahmins also live along with the
Chepangs, the latter form an indigenous majority (462 families). The
Tamangs, who have 55 families, still undertake share-cropping for the Brahmins. As the Chepangs fall into debt, the Brahmins take their land.
Upreti has studied the socio-cultural changes in the Limbuan, a vast area
in the eastern hills primarily inhabited by the Limbu tribe. In Brahmin
society, secularization of values has been progressing steadily. Onions,
garlic and tomatoes, once considered taboo, are now freely eaten, and an
overwhelming majority of Brahmin boys born after 1950 consume chicken
and eggs. However, in deference to the sentiments of older people, such food
is not cooked in the main kitchen. Liquor is now generally considered an
acceptable drink among educated Brahmins. Brahmins still do not keep poultry. Another new custo~nis cutting the hair in the Western style and weal-ing
a sal-i-instead of phariya-a printed cloth 9 to 13 metres in length.
Hindu culture has made steady inroads into the Limbu society itself.
This is particularly related to what M.N. Srinivas calls 'sanskritization',
which is the drawing into the Hindu fold of a non-Hindu tribe or immigrant.
Changes in. Limbua~isociety include the acceptance of caste hierarchy and
Hindu religious and communal practices. Most Limbus have stopped sacrificing buffaloes at religious ceremonies ; they have resorted to the practice
of cremirting their dead instead of burying them; and they offer cows' milk
instead of blood and r.aksi to the local deities.
Hinduism has affected even such quasi-Tibetan tribes as the Byansis, which
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are closely related to other Tibeto-Burman speaking groups, referred to
locally as the saukas. They claim kinship with the Chettris and speak a TibetoBurman language. These Byansis living in the far-western part of Nepal
have two major settlements at Tinker and Changru, with a total population
of two thousand. They trade in salt, cloth and grain, and travel as far down in
the tarai as Mahendranagar. Their religious practices are a combination of
Tibetan Buddhism, hill animism and Hinduism. They claim the famous
chronicler of the epic Mahabharata, Vyas Rishi, as their guru. Many are
rich enough to send their children to schools in Pithoragarh, Askote or even
to Kathmandu. Education has led to some Byansis working as overseers,
school teachers, officers in the Nepalese army, employees in travel agencies in Kathmandu, and even as ministers. As border trade with Tibet
has shrunk, these people have been forced to seek alternative sources of
income.
Of the tribal groups inhabiting the forest, the ban rajas (King of forest)
or the Kusundas, are a vanishing tribe. Reinhard (1977) has been able to
locate a few families in central and western Nepal after much difficulty.
Hodgson wrote in 1848: 'These people are as near to what is usually called the
state of nature as anything in human shape can well be . . . . They were nomads, who lived in lean-tos and hunted with bows and arrows.' Reinhard
found that none of the people he encountered 'knew much about the customs
of their forefathers or spoke the ban raja language.' These remnants, who are
descendants of mixed marriages, are now settled agriculturists. He found
only one person who spoke the kusunda language and lived by hunting.
Another vanishing tribe-the Rautes, claim that the Kusundas are headhunters, a thing stoutly denied by the latter.
In common with other Himalayan tribes, the ban rajas claim ancestry
from the high caste (twice born) Thakuri, so much so that some have even
changed their caste and call themselves Magar. According to Reinhard:
'Only a few hunt today and even they are dependent on odd jobs and working in fields for a part of their subsistence.' Rejection of nomadic life is due
to the loss of the habitat-the forests, and hence they were forced to settle
on farms. Now for all practical purposes, they have been absorbed in one
or other of the organized tribes, such as the Magars.
Marpha is a small village in the central trans-Himalayan region. A significant new development is the new horticulture station where crops entirely
new to the area, such as grapes, peaches, apricots, plums, almonds. cabbages, etc., have been grown successfully. Instead of chang (beer made from
barley), fruit wine is becoming popular. The opening up cf parts of Manang
and Mustang to trekkers has created fresh economic opportunities for the
local people. Trade will soon become secondary to tourism, as has happened
with the Sherpas in Solokhumbu, a point which has been well emphasised
by Christoph von Fiirer-Haimendorf in his Hiniola~~a~l
Traders: 'Only
twenty years have elapsed since I first visited Khumbu, but so great has been
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the change that it seems doubtful whether the traditional economic and
social order which I then observed could be reconstructed by a study of the
Sherpas as they are today. The complicated system of barter trade with
Tibet, for instance, will soon vanish from the memory of the Sherpas now
more and more drawn into a monetary economy subject to the inflationary
trends characteristic in Nepal as well as India. Modern developments, such
as shortage of agricultural labour, become explicable when seen against the
background of the changes in the earning potential of landless men within
the past sixteen years, and the contraction of the Sherpa's pastoral activities
finds its explanation in the diminished opportunities for the cattle trade with
Tibet which in 1957 was still flou~ishing.'
Be that as it may in that part of the country, in the border areas of
Dolpo, trade has been resumed to a greater extent, largely because of the
requirements of the Chinese administration in Tibet, especially for rice and
sugar.
The highest settlement in Dolpo is at Charka (4350 m). The main economic
activities are agriculture, cattle breeding and trade. Yak breeding is another
important economic activity which has compensated to some extent for the
loss of trade with Tibet. The houses are adapted to the local climate which
is characterized by meagre rainfall and a high degree of insolation. The
houses are made of rough uncut stone and mud mortar and have few windows. The roofs are flat and very little wood is used because it is so scarce.
Only 'living rooms of especially wealthy people have a wooden flooring. In
comparison to other areas of the Inner Nepal Himalaya, the interior furnishing with wooden cupboards and shelves is poor' (Kleinert, 1977). Around
Dolpo there are abandoned fields and numbers of ruined houses which
indicate that agriculture and the population are decreasing. Perhaps
there could be no better proof than this of the fragility of the mountain
ecosystem and that any sudden increase in local population such as through
the demands of mass tourism is sufficient to tilt the balance against
nature.
Langtang village, situated at an altitude of about 4000 m, is primarily
inhabited by Lama Tamangs. In May 1974, a group of Khampas at Ghora
Tabela had been encroaching upon a forest of pure hemlock. They were
refugees who had been allowed to settle there but had become troublesome
to the local residents. It was not unusual for a Khampa to abduct a married
woman. The local inhabitants were also worried about the setting up of the
National Park, for this meant loss of freedom to glaze cattle. An old woman
who seemed to be the spokesman of the villagers asked the Minister who
was investigating the Khampa problem, 'What is it that the white men find
so attractive here that we are being driven away from our own place?' Obviously, the people were agitated and also misinformed. Since then, however, the Khampas have been resettled elsewhere and there has been no
major problem between the villagers and the Park authorities.
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Sl~erpasof Rolwaling

Secherer (1977) in discussing the life pattern of the Sherpas has observed
that the potato was introduced into this area nearly one hundred years ago.
It is the major crop, and is bartered for lowland grains, and yak hybrids are
sold for cash. A11 other items of consumption, including salt, teak, chillies,
sheep fat and manufactured goods have to be imported. Secherer asserts that
'certainly, their demographic expansion, present-day food surpluses and
general joie de vivre indicate a highly successful adaptation.'
The Sherpas have followed an efficient system of nature conservation; the
yaks are never grazed for more than five years at one spot, and the herdsmen
move continuously upwards until the cold weather forces them to make the
retunl journey. In these high-altitude pastures which extend to above 4800 nl,
temporary shelters of stone and wooden planks have been erected. Their fear
of being deprived of these traditional grazing grounds is aggravated because
their other traditional grazing grounds across the border into Tibet are now
inaccessible to them.
Another group of Sherpas live in Helambu, on the southern face of the
Gosainkund range. They are different from those living in Solokhumbu.
For one thing, they arc not engaged as high-altitude porters and they are
mainly agriculturists. Recently they have started fruit farming, although the
quality of the fruit is not as good as in Kashmir or Kumaun. In 1975, according to Manandhar and Veerland (1976), a total of 48 tonnes of apples were
produced, of which 18 per cent were sold to tourists.
Tourism

There has been a phenomenal increase in the tourist trade. While only
12,000 visitors came to Nepal in 1966, in 1975 there were 92,440, apart from
17,881 from India. In 1975, tourism contributed US $9,692,000 in foreign
exchange, which was an increase of 20 per cent over the preceding year.
Nearly a fourth of the visitors to Nepal are trekkers who visit Namche Bazaar, Helambu, Pokhara, Jomosom, including Annapurna Base
Camp and the Langtang-Gosainkund area. Tourism, besides bringing employment to the dwellers in the high altitudes has also had profound sociological
effects. Nepal's tourist spots are in the timberline zone, which is characterized by rough terrain and harsh climate. Vegetation is very sparse and whatever crop grows takes long to mature. Despite the increase of tourism there
has been no increase in the production of foodgrains, poultry, dairy products and fuelwood. Certain areas have borne the brunt of the effects of mass
tourism; in 1970, more than twenty expeditions were mounted in different
parts of the country and some of the peaks were booked as far in advance
as 1980! Large expeditions mount their operations with the same zeal
as for a war operation-thousands of porters, helicopters and ski-planes
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take part in the assault. Trekkers to the region of the Everest Base Camp
now cannot expect to find milk, poultry or meat on the way. They
mostly live on potatoes, dal and rice which has to be brought from the
plains. Fuel is in short supply and yak dung, instead of being used to manure
the fields, is burnt. Besides, during the peak tourist season, local inhabitants
have little or no time to attend to their farms or socio-cultural activities,
and commercial attitudes have led to a decline in moral values. Mass tourism
in the mountainous regions of Nepal 'may result in a negative approach to
the development of tourism. Tourism is not only the goose that lays golden
eggs but it also fouls its own nest' (Shreshtha, 1976, pp. 85-95). Food, firewood and other articles of daily use are no longer within the reach of the
local people. The trekking routes are littered with all sorts of garbage-such
as plastic containers, toilet paper, beer cans. The Lamosangu-Everest route,
which lured more than four thousand trekkers in 1976 has become so polluted that drinking water is not considered safe, and the breath-taking scenery
and solitude of these parts is being despoiled.
Tourism undoubtedly has a positive aspect as well. Inn-keeping has become
a very 1ucra.tive business; the bhattis (inns) of the thakalis are a picture of
neatness. A Sherpa has used an old discarded aircraft-a Dakota-as a
restaurant in Lukla. Also, prospects for popularization of the local handicrafts have brightened. The establishment of National Parks and Wildlife
Reserves in the Himalayan region has added a new dimension to its development. Undeniably, the future of tourism is linked with protection of the
environment.
PROSPECTS

Nepal's development strategy is to put special emphasis on programmes
which are aimed at removing regional imbalances between the hills and the
tarai on the one hand, and between the various hilly regions on the other. The
country has been divided into four development zones, each with a centre
and growth corridor along a north-south axis. Depending upon the geographical situation, livestock in the mountainou.~region, horticulture in the
hilly region and cereals in the plains (tarai) are being developed. Furthermore,
through the Integrated Hill Development Project and Special Area Development Programme, special developmental programmes are being implemented in the hilly and mountainous regions of the country. Special attention
is being given to village-level programmes in developing local weaningfoods, on nutrition and child care, education, food-preparation demonstrations, vegetable and fruit cultivation and school gardens and orchards. These
activities in which the assistance of UNICEF has been secured, are part of
an integrated hill-development programme designed particularly to improve
the lot of rural women.
G. Toffin calls attention to the unprecedented degradation of the mom-
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tain environment in the last thirty years. Particularly noteworthy is the increasing numbers who have settled away from home; in 1951, 3.5
per cent of the population left their homes, and by 1971 the rate had
roughly doubled. It is estimated that about 50 per cent go abroad-to
India, Bhutan or Sikkim (Toffin, 1976, pp. 31-2). In spite of the large
number of people serving in the Indian or British armies, a lahure after returning from the army readjusts himself to the village community life: as Toffin
remarks, 'He begins to wear his traditional clothes again, keeping only one
shirt or a pair of' socks as a souvenir of his former status. The hygienic habits
learnt in the army are forgotten. He soon goes back to the fields with his
swing plough and basket on his back. Gradually, the village takes over.'
Those returning from Bombay for a while wear fine Finlay dhotis and round
felt caps. They bring back such status symbols as radios or gramophones,
which they soon sell to the local landlord. Their material prosperity does
not last more than a couple of years and then they return once again to
Bombay to serve as durvans or watchmen.
The radio plays a key role, especially in popularizing Nepali music
and songs, but the only constraints are that few people possess wireless sets
and the programmes of Radio Nepal are not clearly heard in all parts of the
country. On the other hand, the powerful Indian radio can be heard everywhere. So in a remote part such as Achham, one can hear Indian film music
on a transistor, which has become a status symbol in the rural areas now.
In an attempt to bring the Tibetan-speaking community into the mainstream of national life, every year groups of lamas from border areas are
brought to Kathmandu under the Desh Darshan programme. King Birendra
spends a good deal of time outside the capital visiting remote parts of the
country. In order to decentralize administration, regional centres have been
established at Surkhet, Pokhara and Dhankuta in the far-western, western,
and far-eastern development zones. The Mahendra Rajmarg, a six-hundred
kilometre long highway extending from one end of the country to the
other-from Mechi to Mahakali in the tarai; and north-south roads, such
as the Pokhara-Sunauli road, and the proposed Pokhara-Surkhet road, to be
built with Chinese assistance, are all measures which will strengthen developmental infra-structure in the hilly parts of Nepal. It is hoped that with the
construction of the Dolalgha-Dhankuta road-a 322 km stretch running
across the eastern midlands, Nepal will have an effective communication
network between the hills and the tarai . This, besides integrating the economies of these parts, would also hasten the process of acculturation. The
question of political leadership, which at the moment is vested with the
'Back to the Village National Campaign' has to be tested on the anvil of
time. The panchayat polity has yet to mobilize the vast majority of the masses
who live in the hills and mountainous regions. Therefore the future of the
Nepalese midlands and the trans-Himalayan region can be viewed with only
cautious optimism.
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CHAPTER 16

LADAKH: DEVELOPMENT WITHOUT
DESTRUCTION
HELENA NORBERG-HODGE

Ladakh, or 'Little Tibet', is a harsh and mountainous desert of wild beauty,
set among the jagged peaks of the western Himalaya. Lying north of the
main Himalayan watershed, beyand the reach of tho summer monsoon,
it is an exceptionally cold and dry area, with an annual rainfall of less than
12 cm and temperatures dropping to as low as - 50°C. Its long winters are
as severe as those of almost any inhabited region of the world.
Yet, despite these conditions, the Ladakhi people not only manage to
survive, but are able to enjoy a life of greater prosperity than that of many
other Himalayan peoples whose natural resources are more abundant. By
the standards of the developed world, it is far from being a comfortable
life-small fires of dried animal dung, for instance, make little impression
against the extreme cold of winter-but everyone is at least able to cover
his basic needs, and no one suffers the terrible poverty and misery that are
found in so many parts of the Third World.
With the exception of the capital, Leh, a town of 10,000 inhabitants,
which has always been predominantly a trading centre, the vast majority
of the 100,000 Ladakhis live by subsistence farming in small village communities, working plots of between two and four acres. Until recently, this
traditional way of life had seen little change over centuries; in the last
fifteen years, however, Ladakh has become more and more exposed to
outside influences, to the extent that its culture is now severely threatened.
Since 1962, when trouble with the Chinese first flared up, a large contingent
of the Indian Army has been stationed in Ladakh, and convoys of trucks
can be seen every day bringing in supplies to Leh and beyond. Their presence,
without causing devastating effects, has gradually corroded the local culture.
The money economy, which had previously operated only among a few
traders within Leh, is now much more widespread, and an ever-increasing
range of imported goods is available in Leh's bazaar. Slowly but noticeably,
the offshoots of the consumer world are penetrating Ladakhi society: corruption is increasing; theft is no longer quite the rarity it used to be; dis-
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parities in the standard of living are gradually appearing. Moreover, young
men are being lured away from their traditional work in the fields by attractive financial rewards, so that it is now the common practice for one son
from each household to enlist in the army.
The army presence has not yet, however, endangered the foundations
on which traditional Ladakhi society is built; in fact, in the remoter villages,
even its superficial effects have been slight. It is two further influences that
could, if not carefully controlled, prove to be more destructive: India's own
development programmes, which, especially since the arrival of the army,
have come to include Ladakh and, less directly though equally potently,
tourism, which in three years has already become a major industry.
This chapter is not directly concerned with change that has already
occurred in Ladakh. Instead, it looks at the traditional society that,
outside Leh at least, still exists virtually intact, and discusses how that
society can continue to survive in the face of the considerable pressures
that are now being exerted on it.
The success of traditional Ladakhi life is the result of the most
prudent and frugal use of the very limited natural resources. The almost
total lack of precipitation means that irrigation is a major problem, and is
in fact largely responsible for determining the location of each village. In
the absence of pumps, the many rivers that run through Ladakh's deep,
barren valleys cannot be used for irrigation purposes, and so the farmer
has to rely instead on melt-water from the snow-capped mountains far
above. This water is led down through a wonderfully ingenious series of
channels (yura) up to five kilometres long, to small patchworks of fields
which have been painstakingly constructed out of the very dust and rocks
of the desert. Every last square patch of irrigated land is used, since the
severe climate allows cultivation for only five or six months out of twelve.
In this time, the Ladakhis have not only to meet their day-to-day needs,
but also to provide enough food for themselves for the long winter months.
Altitude and topography determine the choice of crop but barley, which is
roasted and ground to form the staple ngamplle, is by far the most important.
Ngamphe does not require cooking, and is therefore particularly suitable
for consumption in winter, when fuel is extremely scarce. Many types of
fruit and vegetables are also grown, and are dried in the sun before being
stored away for winter. Peas (shanma), of which there are four varieties, are
the most common vegetable, and can be easily preserved ; apples and apricots
are the main fruits, the latter being a valuable source of Vitamin C.
Although the land is used to the utmost, no attempt is made to work
it beyond its capacity, and the Ladakhis are scrupulously careful to ensure
that what is taken from the land is returned. Human nightsoil as well as
animal dung is used as fertilizer so that, even without fallowing or crop
rotation, good yields are rendered possible year after year. The trees that
are grown-the poplar and the willow-are reforested, and not lopped
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indiscriminately, as elsewhere in the Himalaya.
The Ladakhis' frugality is remarkable. Nothing is wzsted that could
possibly serve a useful purpose. The same barley that has been fermented
to make chang is then dried and roasted for eating; the water in which
dirty plates are washed is specially kept to supplement animal fodder; clothes
that have been worn until they are literally in tatters are used to dam up
irrigation canals; even the crushed remains of apricot kernels, from which
oil has already been extracted, are used-either to form a base on which
wool spindles are rotated, or added to animal fodder to cure digestive
disorders. Every form of tree and bush is also put to good use: poplar and
willow to make furniture with and in the construction of houses, the finer
apricot and walnut woods for musical instruments, wild juniper bushes
for use in religious ceremonies, thorn bushes for building fences, and other
bushes for baskets, fuel and medicine.
Next to agriculture, animal husbandry is the most important activity of
the Ladakhi farmer, since dairy products are an essential part of his diet,
and wool is needed to make clothes and blankets. As every piece of irrigated
land around the villages is cultivated, and unirrigated land is effectively
desert, the shepherds take their animals to the high mountain pastures,
where there is more land available for grazing than at lower altitudes. This
often requires a trek of several days up difficult gorges, zfter which the
shepherds spend the summer in simple stone huts, tending sheep, goats
and yaks at elevations of 4000 m and above. The shepherds send milk
products, dung and wood down to the villages on the backs of donkeys
and mules. These animals then return with supplies of food.
This combination of sheer hard work and an economic use of natural
resources is the immediate reason behind Ladakh's relative prosperity,
but the real roots of this prosperity are to be found in the traditional social
structure. A look at a number of specific social institutions will show how
fundamental this structure is to the success of Ladakh today.
One of the great strengths of Ladakhi society is that over the centuries
a tight control has been kept on population. At least partly responsible
for this has been the practice of fraternal polyandry which, although technically banned in 1941, is still to be found in the remoter villages. By this
system, a woman marries into a household and becomes the wife of all the
sons; population growth is thus strictly regulated since, although the numbers
of men and women are equal, relatively few women marry and bear children.
The practice of polyandry is now gradually dying out since not only is it
illegal but it also deprives many women of what is now being seen as their
right to marry and raise a family. Its role in controlling population, however,
has been enormous, and it is a matter of some concern that, as a result of
its decline, a noticeable, though so h r not alarming, increase in population
has already occurred.
Co-operative labour (bes) is an important feature of traditional life and
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encourages the full use of human resources. Although each household
farms its own land, and each member of the household does his own daily
work on that land, the community also works as a unit. Farm instruments
and draught animals, for instance, are often shared, and individuals will
take turns in watching over the animals. Irrigation, too, a matter of the
utmost importance, is a communal activity. At harvest time the whole
village will join in and each man lend assistance to the other. Indeed, such is
the spirit of co-operation that the times of harvesting even of different
villages will sometimes be deliberately staggered, to enable each village to
help the other in its work.
Mutual support is in fact seen in all arees of Ladakhi life. The paspun
is a good example. This is a brotherhood of between four and ten households
who provide special assistance at the time of the three great events of lifebirth, marriage and death. At births and marriages, for instance, they provide
and prepare food for the celebrations; after a death, they arrange the funeral
and relieve the close relations of the unpleasant task of handling the body.
Each man offers his assistance spontaneously and voluntarily, and can be
sure that, when he in turn is in need, the szme help will be forthcoming.
On a broader scale, individuals in each village are appointed to a variety
of posts which iilvolve the well-being of the community as a whole. The
churpon, for example, supervises the irrigation process, dividing the water
out equally among the fields; the lorapa rounds up stray animals in order to
prevent crop damage. These posts are normally held for a period of one year,
but there is considerable flexibility in the system, and terms of appointment
can be lengthened or shortened as required.
Ladakh's social traditions, in other words, work in the people's favour.
Population is kept at a level at which it is possible to satisfy everyone's
basic needs, and the communal nature of the social structure allows that
possibility to be realized. A comparison with the lives of the neighbouring
Baltis, whose resources are identical to those of Ladakh but whose standard
of living is appreciably lower, underlines the significance of this point.
It is not strictly true to say that every farming household in Ladakh is
self-sufficient; special skills-weaving
and tailoring, for instance-are
practised by only a few. But the further needs that the individual does not
satisfy for himself will almost always be met from within the village in which
he lives, so that reliance rarely has to be placed on anyone outside the immediate community of which he is a part. Salt and tea have traditionally been
almost the only imported commodities. It is true that, as a result of the
army's presence, more and more products have become available-kerosene
for cooking purposes, and sugar, are two of the most popular-and bartering
is also carried on with the nomads, but this trade merely provides what are
considered luxuries, and is in no way depended upon for survival.
Besides being relatively prosperous in material terms, Ladakhis are an
exceptionally good-natured, contented people . Their faces are lightened

282

The Himalaya

by almost constant smiles and even the most routine work is carried out to
the accompaniment of song. Visitors are always astonished to find that a
people who lead such a hard and physically uncomfortable life should appear
to derive so much satisfaction from it. Moreover, those Ladakhis who
have experienced the greater comfort of life elsewhere have almost invariably
chosen to return to Ladakh. There is still virtually no crime, and disputes
of any kind are rare. Even critical operations such as the sharing of water
for irligation, where friction between one farmer and the next might be
expected, are conducted in a spirit of friendliness and mutual trust.
They are a healthy people too. Medical services are provided by local
doctors (amchi), who will usually have received many years' training in
Tibetan medicine. There is little serious illness-though tuberculosis and
cataracts are both relatively common-and everyday ailments are treated
with herbs. Alternative treatment of a less physical nature can be obtained
from a laba, who achieves inspiration through self-hypnosis. His principal
role, however, is that of an oracle, and he is consulted about the auspices
of a wide range of matters of day-to-day importance.
The monasteries which form such a conspicuous part of the landscape,
traditionally held great power in Ladakh. Today they are no longer: the
centres of administration, and the previous links with Tibet have been
severed since the closure of the border in 1959. Nevertheless, they continue
to serve the spilitual needs of the people and to hold a valuable place in the
community. It is important to remember that Tibetan Buddhism is not
the only religion found in Ladakh; substantial communities of Muslims
exist in certain areas and there are also some Christians. A significant feature
of Ladakhi society is that all these different groups live in complete harmony,
each respecting the beliefs of the other.
Traditional Ladakhi life, even as it is today, is strikingly similar to Gandhi's
Utopia, the ideal he believed had existed only in the agra~ianvillages of
ancient India. Gandhi envisaged a republic of small village communities,
each one self-sufficient. A man would do his 'bread-labour'-daily manual
labour sufficient to provide for his own primary physical needs-and, at
the same time, work as part of the community in order to satisfy the needs
of the village as a whole. There would be a minimum of laws and other
restraints, and decisions would be truly democratic, since communities
would be small enough for each man to have a say in how his should be run.
There would be no crime, nor discrimination in terms of caste, religion or
sex. Disparity of wealth would not exist. Each man and woman would have
an equally valuable role to play in society; no one would benefit at the
expense of another.
Ladakhi society, which contains so many parallels with that ideal, is,
as we have already seen, now being threatened. How, then, is it possible
to prevent that threat from being realized ? How can Ladakh be developed
without thereby being destroyed?
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Conventional development theories have always stressed the importance
of material growth, and have used purely economic yardsticks as measures
of progress. A country's GNP, for instance, has been used as an indicator
of its well-being. Bigger has always meant better. Giant organizations have
sprung up throughout the industrialized world, making necessary giant
cities and therefore still more giant organizations. Production has escalated
as processes become ever more mechanized. Complex and increasingly
rapid systems of communications have been established; promotion and
sales networks spread worldwide.
But to what avail? The truth, which is forever becoming more apparent,
is that economic growth in itself is not necessarily followed by an implovement in the conditions of life, in terms of the welfare and contentment of
the people. Far from it. As the British economist, E.F. Schumacher, points
out, the consequences of development based purely on the pursuit of material
growth, are squalid urbanization, pollution, waste and dehumanization of
work and community life. All these are the inevitable results of a system
that thinks first of ploduction and only then of Man himself.
Development in Ladakh should be rurally based and preserve, to the
greatest possible extent, the Ladakhis' self-sufficiency. Each man should
still be able to do his bread-labour and thus continue to provide the necessities of life for himself. This would not preclude the introduction of new
skills and techniques which might help to increase his efficiency. Indeed,
so long as it can be adapted to meet Ladakh's particular needs, modern
technology could play an important part in its development; simple machinery, that could be made and maintained locally, could obviously provide
considerable benefits. Cottage industries, which have already received the
support of the Indian government, could be further encouraged. Operations,
however, should always be on a small scale, allowing the individual to be
personally involved in his work and giving him the satisfaction of seeing
that the end product and the quality of that end product are the results of
his own efforts. Fortunately, centralization of labour would be difficult
in Ladakh since villages are scattered far and wide throughout the region.
Development should also be gradual. Any sudden change in working
systems must be avoided even if it means, as it inevitably will, that material
progress is thereby slowed down. A major contributory factor in the social
decline that followed industrialization in the 'developed' countries of the
world was that people were just not capable of keeping pace with the enormously rapid advances of scientific achievement. In a society such as Ladakh's,
which has seen so little change over centuries, this is particularly important.
Moreover, it is practicable since, in contrast with many other areas of India
where extreme poverty dictates that material improvements be as rapid as
possible, Ladakh can afford the greater time required to ensure that full
consideration is given to the crucial matter of long-term social welfare.
All forms of development should be aimed at helping the ~ a d a k h i sto
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help themselves, so that their lives remain essentially in their own hands
and not subject to the whims of other bodies beyond their control. Local
resources, for instance, should be used wherever possible and local people
trained to exercise any necessary new skills. Reliance on large-scale importing,
of either goods or services, should be discouraged.
Development based on the lines set out above may be less attractive
politically than the traditional alternatives; after all, new towns, factories
and power plants can all be offered as immediate 'proof' of progress, while
to pinpoint human contentment is a rather more difficult task. Nevertheless,
there is some hope. In Ladakh, there is an exceptional opportunity to prove
that Gandhi's teachings, which some would argue are intrinsically unsuited
to the demands of modern living, can still be most effectively applied.
Finally, mention must be made of tourism since, of all the threats to the
local culture, this may well be the most dangerous. Ladakh was opened to
foreigners in 1974 and in that year only 200 tourists visited the region. In
1977, the figure was 15,000. If that figure is allowed to escalate still further,
it will not be long before the economy is very significantly altered and the
traditional culture debased. In Leh, in fact, that process is already under
way. The government of Bhutan limits the number of tourists as well as
the areas open to them, and requires a minimum daily expenditure. Such a
policy in Ladakh, which has already been urged upon the Indian government,
would lessen the negative impact of tourism and bring money into the region
in a controlled way, so as to benefit not only a few entrepreneurs but the
entire community.
Gandhi once said, in reference to development, 'The supreme consideration is Man.' If these words can be remembered and the happiness of the
Ladakhi people thus maintained, not only Ladakh itself but the whole of
India will reap huge rewards.
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CHAPTER 17

LOST VISION:
ART IN THE HIMALAYAN REGION TODAY
B.N. GOSWAMY
For one used to looking at its art, the Himalayan areas in the seventies
present a depressing contrast to the situation of not more than two hundred
years ago when the entire region seemed to be alive with creativity, when
it was possible to go to the tiniest principality in the hills and come upon
works of art that were products of a chaste, integrated vision. There is none
of that faith with which a world-view was once presented in its art. little of
the warmth and the richness of human elements it once possessed. In the late
seventies one is greeted by an arid spectacle of mechanical repetitiveness in
the arts, a living on the past, as it were. And no one is troubled by this. It
appears as if art does not really matter to anyone any more.
Perhaps some attempt at understanding the complex causes of this phenomenon would not be pointless. The vast geographical extent of the areas
in which Himalayan art once flourished, and the time-span which is covered
by it, are such that it is possible to approach the subject here only in terms of
very broad generalizations. And yet even these may be of some use: the
many valuable studies of the art of the Himalaya by many very distinguished
scholars, centre round specific areas and deal with 'their own' problems of
art-history; possibly an overview, however quick, would be of value.
It would be legitimate to divide the art of the Himalaya into two brcad
but clear categories: the hieratic and the non-hieratic. In the former category
would easily fall sculpture and painting which self-consciously served not
only religious but clearly defined monastic ends. In the very high Himadri
ranges, areas like Tibet, or in the upper Himalayan areas like Ladakh, Lahul,
Spiti, Nepal and Sikkim, work of great intensity was once being done.
Religion was putting art to its own use, but in a resolute and inspired manner.
There were here, as in all hieratic art, attempts to portray a closed but selfconsistent world which kept some kind of pace with developments within the
faith, alike in the folds of Lan~aisticBuddhism and of Hinduism. The icon is
what is most typical of this art: whether it is a Prajnaparamita or a Tara, a
Bl~airavaor sl Yomantaka, the images have a sense of inimediacy about them.
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They represent with singular force what the artist saw within himselfand what
a devotee, monk or layman, wanted to look at. For centuries together, in
sculpture or murals, miniatures or ritual objects, it was religion which served
almost exclusively as subject matter.' There were some influences that came
in from outside, impulses that were registered with varying degrees of understanding, such as the art of the Chinese or the Mongols, the styles of Western
Asia or India, and there was a certain amount of interaction between different
expressions. Artists travelled both into and out of the area. We find Pala
artists going to Nepal, Nepalese artists going to Tibet, Kashmiri artists
working at Alchi, monks on the move all the time. But what remained
dhruva, unchanging, was the nature of the vision even as it was being expanded and deepened. The repertoire of the artist was occasionally enlarged;
his skill was marginally affected; his technique underwent some change;
but his world-view remained clear in its essence. The painter and the sculptor
drew sustenance from given subjects with their given iconography; the
patrons earned merit from commissioning works on the same themes; heaven
was important, and so was hell. The demons were very real, the powers of
good truly beneficent.
This was more or less the situation for something like a thousand years.
One can obviously overstate the fact of continuity, or overstress the static
nature of the work,2 but at least two other points can be made: one, about
the enormous quantity and the high level of work done in the region, and the
other about the affinity between the art and the culture in which it was
produced. Today, much of this is changed. In a sense, the quantity of work
being turned out is still impressive: apart from the renovation of old murals
in places like Likir, Tikste, and Hemis in Ladakh, the thangkas that refugee
Tibetan artists produce today in Sikkim or in D h a r m ~ a l a ,or
~ the countless
'bronzes' being cast in workshops in Nepal or Delhi (and sold for the most
part to tourists) are to be seen everywhere. And not all of it is inconsiderable
in terms of quality; in fact, some of it has been taken somewhat seriously by
collectors and museum curators alike. But what is really lacking in it is the
sap, that vitality which coursed through the earlier work. For most of it is
the product of an ossified vision; the repetitiveness palls; the artist no longer
]This would appear to be a general statement to which exceptions can be cited. But it
does represent the truth about this art in substantial measure.
21n the Himalaya, as in Tibet, it is no longer feasible after about the eleventh century
A.D. to assign a work of art to a period, school or artist on the basis merely of distinguishing
their manners and styles. Nor did geographical vicinity determine the style because the
monastic studies entirely depended on models sometimes procured from distant centres
of Buddhist learning and copied for hundreds of years. Thus, Madan Jeet Singh in
Hirnalavarr Art, (Greenwich, 1968).
3There are, in fact, regular workshops where these rhangkas are being produced and
sometimes sold as antiques by dealers to unsuspecting buyers. Jt is also possible to pick
up for petty sums wood-cuts based on old ~nanddasdesigns, copied exactly from very old
works.
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seems to reflect the urges of the society which in itself has changed, for he
is at a considerable distance from it, certainly psychological, quite often
physical. His samadhi has become shithila (slack), so to speak : art is no longer
a matter of spirit, but of money. One has come a long way from the times
in which the art of these regions, with all its hieratic insistence, was alive,
and created areas of dazzling beauty.
In the non-hieratic category of art in the Himalaya, the issues are different,
and it might be interesting to trace these developments that take a radically
different course.
One could take, as most typical of this kind of art, painting in the Pahari
region, for it is one of the most intensively r e s e a ~ h e dof Indian art expressions.' Here, as an illustration of the many changes which came about
in non-hieratic art, one is able to sense a perceptible and quicker degree
of responsiveness to changes of various kinds; political, religious, social
and economic. To the layman, mostly because he sees the glossy volumes
that are reasonably priced and aim at a given public, most of this art might
appear to be predominantly 'religious' in its subject. Much is omitted from
this popular coffee-table book view: the portraits, the satirical themes, the
references to historical events, the caricature^,^ the recording of pilgrimages.6
But even if, in terms of quantity, it is demonstrated that religious-poetic
themes take a precedence, the approach of the artist remains, foi the most
part, non-hieratic. He was interested in producing intensely moving human
images, mythological figures cast in every human situation. Inter-penetrated
with illustrations of religious works, the Ramayana, the Mahabharata, the
Bhagavata Purana, the Markandeya Purana, the Sivamahimna Stotra,
are themes which lean upon works of poetic literature that were avidly
read in the hills. The archetypal figures in these works may have been religious or mythological, Krishna and Radha, Rama or Siva, but the appeal
really is that of the poetry that inheres in the subject. The great sets that we
know of: the Rasamanjari of Bhanudatta, the Gita Govinda, the Sat Sai of
Bihari, the Rasikapriya of Keshava Dasa, the Sundara Sringara of Sundara
Dasa, the Naisadhacarita of Sriharsa, are all works in which legendary and
religious figures occur repeatedly, but the main concern is a lyrical depiction
of such themes and the archetypal figu~esare used to enrich the content, to
evoke associations which broaden the impact of the verses, and conjure up
'Prominent scholars are W.G.Archer, Karl Khandalavala, and M.S. Randhawa. There
are several others of course who have also taken serious notice of Pahari painting in recent
years.
%ome of the most delightful of these caricatures make fun of Vaishnava saints and their
activities. S.S. Gupta reproduced some of these in his 'Catalogue of Paintings in the Central
Museum, Lahore', and in Modern Redew, Calcutta, 1922.
OSeveral drawings showing pilgrimages or journeys are found in public and private
collections. The artists attempt to show both the pleasure of these visits and the difficulties
inherent in them.
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images that are universal in their reach.'
There is a great deal more to Pahari painting than this, to be sure. But even
if one confines oneself to a study of these religious and poetic works from
the area, i t is possible to assert that the character of the art in general is by
no means static, unchanging in quality. The active period within which
Pahari painting flourished is about 250 years. In this period, short as it is
compared to the nlillennium or so of which we speak in relationship to
the hieratic category of art in the Himalaya, there are not only numerous
expressions of it; within each there are significant changes which are clearly
visible, not merely subtle and imperceptible.
The changes occur for several reasons. The Pahari areas were, for one
thing, not as isolated and cut off from the rest of the world as is sometimes
believed. Impulses from the major centres of culture in the plains of northern
India were received with surprising swiftness through different channels.
Not only do we know of frequent incursions into the hills by adventurers,
we also know of the hills serving as a refuge to princes and generals fleeing
from pursuing a~mies.There were also more peaceful channels of communication between the hills and the plains, like for instance, the great Indian
institution of pilgrimages. The regularity with which rulers of the hill states,
their families, and the people in general, went out to the plains for earning
merit by bathing at Hardwar or Kurukshetra, or securing darshana at Gaya
or Jagannath Puri, was singular. A painting in the hand of the great Pahari
painter Nainsukh, showing an idol at Allahabad,' a temple with the three
Jagannath images in the tiny Pahari principality of J a ~ r o t a a, ~charming
drawing showing pilgriins bathing in the nearly dry bed of the river at Gaya,"
are among the more obvious results of this travel. The large number of entries
by Pahari visitors one finds in the records of the pandas (priests) at centres
of pilgrimage in the plains indicates the extent of such traffic." At the same
time there were people from the plains visiting the great hill shrines of Jwalamukhi or Kangra Bhavan. These must have acted as equally effective channels
through which influences travelled. The long series of pattas (records) and
letters that are still maintained by the pandas of these temples are a fair
indication of this. It is only geographically that the Pahari areas were removed
from the plains. The quiet flow of men and ideas went on even while there
was bloodshed between rulers and armies marched up and downthe Panjab.
'It is unnecessary to refer to this body of work in any detail, because it i~ much too well
known. Almost always, it is a poetic simile or conceit that the painter draws attention
to.
8TIiis painting showing the idol of Beni Madho is in thc Bharat Ksla Bhavan at Banaras.
gSee Karuna Goswamy, ',A Pahari Painting of Ja~annnlhTemple', Chlra1.i.B.K.B. Golden
Jubilee Vol.
1°This very attractive large drawing was once in the collection of the art dealer,
Mohan Lal Bharany of Amritsar.
llFor more information on this, see B.N. Goswamy. 'The records kept by priests at
centres of pilgriniagc, etc.', Tlrc India11 Social o11dEconotnic his lor.^^ Review vol. 111 NO. 2.
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Yet another channel of communication between the hills and the plains
was established during the period of Mughal sovereignty from the beginning
of the seventeenth century till the middle of the eighteenth. This is when the
rulers of the Pahari areas were frequently commissioned by their overlords,
the Mughals, to take charge of campaigns in different parts of India. Man
Singh of Guler serving in the Northwest Provinces,I2 Raja Basu of Nurpur
going out to ~ajasthan,"or Ajmer Chand of Bilaspur moving down to the
Deccan under Imperial orders,14are typical cases. Thus when we find Mughal
costumes appearing in the hills very soon after they had been adopted at
Agra or Delhi or Lahore, or Mughal and Rajasthani architecture affecting
building styles all over the hills or when a great work like Bihari's Sat Sai
comes to the hills within a decade of its having been composed in the plains,I5
it is symptomatic of the situation. Understandably, the initial impact was
felt in the outer hills, but it travelled fairly quickly, in ever-widening ripples,
further into the interior. What was registered in the states of Nurpur or
Bilaspur or Basohli often reached states which were contiguous very quickly,
and became evident all over the hills the next day at an unprecedented speed.
In terms of stylistic development, in the field of Pahari painting it may be
possible to see three major waves of influence from the plains.
The appearance of Pahari painting in the first half of the seventeenth
century coincides roughly with the coming of what has been called 'ardent
Vaishnavism' to the hills. In Kulu, Mandi, Kangra, Nurpur, Chamba,
Jammu, missionary activity through Vaishnava saints spread quickly, bringing inspiring new subject matter, and inevitably affecting the modes of
thought and expression in the entire area. The impact on painting was deep
and pervasive.
The next major development in style in the Pahari area came at the beginning of the eighteenth century, apparently as a result of Mughal influence.
The Mughal presence in the hills had been felt earlier but it is at this point
of time that the painters of the Pahari area seem to have responded to
Mughal works most warmly. This may have been due to Mughal paintings
in large numbers reaching the hills, and not due to refugee artists from the
Mughal court going into the hills, as is sometimes believed.I6 Whatever
the circumstances, the shift towards a fluent, naturalistic style from the
I2The Diliparanjani, manuscript history of Guler, makes prominent mention of this
commission to Raja Man Singh.
lSThe Emperor Jahangir, in his Tuzrrk (Indian Reprint, 1968) vol. 1, p. 200, makes
mention of Raja Basu campaigning against the Rana of Udaipur.
14M.A. Macauliffe, The Sikh Religion (Indian Reprint, S. Chnnd, 1963) tol. V, p. 165,
draws attention to this visit of the Raja to the Deccan
16This copy of the Sot Sai was at one time in !he co!ection of Sh. Bhu Dev Shastri of
Sujanp~lrTira in the Kangra Hills.
16The date often given for this 'migration* is 1739, the year of Nadir Snah's sack of
Delhi. But I have tried to show in my 'Pahari Painting: The Family as the Basis of st~lz",
Marg, Sept. 1968, that this assumption is questionable.
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earlier, highly mannered and intense style linked with the name of Basohli
can be assigned to the period that we are speaking of. The change is by no
means sudden, the artist explores various possibilities, makes adjustments,
engages in experiment, and takes from Mughal painting what agrees with
his own temperament to incorporate it into his own style." Change is
effected most intelligently, brought about apparently as a result of a warm
understanding between patron and painter. The process can be seen in
the work of gifted artists like Manak of Guler, or his younger brother Nainsukh who worked for Balwant Singh of Jasrota. By the middle of the
eighteenth century, the style had become significantly different from what
it was in the seventeenth century. Responses to the new situation had been
slow but extremely cultivated.
The next major change in the Pahari area came about in the nineteenth
century, first as a result of the political and econon~icdecline of the hill
states and the corresponding rise of the Sikh kingdom in the Panjab, and
then, from the middle of the century onwards, due to European impact
when the area passed under British supremacy. The first part of this change
had more than merely political consequences. The artist had now the clear
option either to look for patrons other than rulers in the Pahari area, or to
move in search of patronage towards the new centres where money and
power now resided. A series of remarkable documents that have fortunately
s u ~ i v e d tell
' ~ us about the decision made by at least one major family of
Pahari painters. They decided to move to serve the new masters at Lahore.
Among the people they were attached to were not only the Maharaja himself
but nobles closely related to the Maharaja, like the Sandhanwalia Sardars.
This group of documents clearly shows painters moving to the plains and
becoming attached to new patrons, while retaining their little jagirs in the
hills where their small houses and plots of land were. These muaJis had
sustained them and their families over generations, and these they were
allowed to enjoy through royal orders given to the local Sikh Governors of
the hill areas.
The political situation in Lahore changed once again, however, with the
fall of the Sikh Kingdom. The new masters, the British, were not interested
in the art or themes of the Pahari painters, and the painters had to fend for
themselves yet again. They turned to royalty for patronage once more,
because royal houses had survived in some of the cis-sutlej states like Patiala,
Kapurthala, Nabha and Jind. We have remarkable evidence of this kind of
migration in the movements of an artist like Devi Ditta of Basohli who
moved first from the hills to Lahore, and then from Lahore to Patiala after
the fall of the Sikh kingdom.lg A painter needed both appreciation and
17See my Pahari Painting for an analysis of the style of Manak at this point of time.
l e ~ h i group
s
of documents, mostly in Persian, has been published by me under the title
Pair~rersat the Sikh Court, from the University of Heidelberg (Wiesbadei~,1975).
lgSee, for further details, my Pahari Painting o n this family and its style.
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financial support, and it was natural for him to attach himself to the entourage of a prince or great noble.
There is thus a marked degree of mobility and adaptation, which the
painter displays. Quite clearly some of the painters stayed on in their own
homes, and suffered a decline in prosperity. Others preferred to move to
the Jammu area where the Dogras had founded a kingdom of their own
under Maharaja Gulab Singh and his s u c c e s s ~ r s .Many
~ ~ of them moved
to the plains, as we have seen, in ~ r d e rto be able to survive. Some of
them apparently took to doing mural work for the mahants (abbots) of
the various religious establishments that lay at the foot-hills, places like
Pindori, Damthal and Ram Tatwali.'' Artists became absorbed in the
struggle for a livelihood in which art itself just managed to survive.
The frequent changes in his situation vis-a-vis new patrons made several
demands upon the painter. Among them was continuous adjustment to a
new range of subjects : the Sikhs for instance were avidly interested in portraits, for these reflected their newly-won glory; their splendour was for them
a substitute for dynastic pride. The painter was even earlier wholly capable
of good portraiture, which he had done at different periods, and in different
styles in the Pahari area: some remarkable work in portraiture belongs to
the seventeenth and the eighteenth centuries.22 But portraiture received new
emphasis in the plains, for the Sikh patrons were far less interested in conventional mythological-lyrical themes. Thus the painter, drawing on reserves
of skill, concentrated on the task of producing these splendid portraits,
some of which are brilliant by any standard. The decline in other works of
standard subject-matter was almost made up for by the quality of portraiture
at this time. During this period it is not only the formal portraits of the
Maharaja and his entourage that impress; the informal, half-finished studies
show nearly as much observation and p e n e t r a t i ~ n . ~ ~
Whatever notice was taken by the British of Indian art is marked by
a sense of superiority. Ridicule of 'the local Raphaels' is ~ornrnon.~'Tbey
did not understand the conventions of this art, and, fortified with political
20Names of Kangra artists like Ruldu and Kanchanu are mentioned at Jammu. There is
a drawing with small portrait heads of these artists in the Chandigarh Museum, mentioning them as being mulazinis of the Maharaja of Jarnmu.
21Attention to this aspect of patronage of painting by the nlahants has been drawn by
Karuna Goswamy in her doctoral dissertation, 'Vaishnavism in the Panjab Hill and Pahari
Painting' (1968) and, more recently, by Usha Bhatia in her dissertation, 'Painting in the
Hindu monastic establishmcnts in the Punjab plains' (1977).
*%erne very distinguished portraiture was done at Basohli, Mankot and Mandi in the
seventeenth century and at Guler, Jasrota and Kangra in the eighteenth.
231n fact, some of the informal studies have even greater power than the formal portraiture. Many of them came from family collections of Pahari painters and are now scattered.
*%.T. Vigne and von Ujfalvy, who both travelled in the hills in the nineteenth century,
make caustic comments of this kind. These are then echoed also in the casual notice that
is taken of the work of the Indian painters by the British in the Punjab Hills.

292

The Himalaya

power, made fun whenever they could of these clumsy products of the natives.
Worse still, the small jagirs which painters had enjoyed as part of traditional
payments made to them, were confiscated. The land was returned to them for
cultivation but on payment of the usual land revenue. But, for a short while,
the British also decided to make some use of the painter's skill. This was
for the production of whole series of drawings or coloured sketches showing
'the curiosities of the east', the trades and professions, and the innumerable
types of ascetics and holy men, that generally go under the name of 'Company
Painting' in India.2s But this interest was really the product of curiosity
and these sets which were often mass produced for the British civil servants
could, strangely from the Indian point of view, be bought and sold in the
open market. Much of the work was uninspired and only a small part of it
was aesthetically valid. Truly speaking, the Pahari painter whether working
in the hills or in the plains of the Punjab did not feel comfortable with this
distortion of his talent.
In the British period, however, there was yet another, and more serious,
complication. The patron's frame of reference, and thus his taste, was very
different. Even the rulers of the Indian States, like their English masters,
began to favour the more realistic kind of work that had come in with the
B r i t i ~ hThe
. ~ ~grandiose oil painting, reflecting all the glory and some of the
'savage splendour' of an eastern potentate's court, was dramatic in its appeal
and far more impressive than the tiny miniatures which could neither be
displayed ta advantage in a darbar hall nor portray photographically the
ruler with this debased taste.
The surviving sketchbooks belonging to the artists working in the Sikh states
in the second half of the nineteenth century are revealing. The patrons put
them to the task of copying elegant designs from European fashion magazines, pioducing in their own technique the effect of oils and etching, and
performing tricks of a similar kind. Some of the painters did make an effort."
The move in the direction of realism produced, occasionally, very telling
work. But the experiment as a whole did not succeed. The emulation of
Eurbpean painting was beyond their capacity, at least in the short time
given them to adjust. The technique was vastly different, the scale of work
much larger, the entire outlook radically changed. It is not unlikely that the
artist might have risen to the task if other forces had not been simultaneously
militating against him. It was the combination of circumstances which led
2"or a distinguished study of this subject, see M. Archer, Company Drawings in the
India Ofice Library, London, HMSO, 1972.
'6This is one of the saddest chapters in the history of Indian taste. Nearly all Rajas in
the nineteenth century preferred these theatrical works to the works done in the earlier
tradition by old artists.
27A collection of drawings belonging to an old family of artists settled at Patiala, or
the remainder of the collections with the Rajol family of artists gives clear indication of
the rulers expecting them to do this kind of work.
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to his failure. What is of interest to us is that he made a valiant attempt.
He took cognizance of a changed situation, produced able and considered
responses, and tried to move with the times by enlarging the range of his
subject matter and adapting to a new technique and style.
A point which emerges with some clarity from what has been said is the
firmness of relationship between patronage and painting in the Pahari area.
As soon as patronage shifted, the artist moved; when the level of discernment
in the patron declines, art declines. And whatever else this may prove, this
firm link between patronage and painting worked both to the painter's
advantage and disadvantage. It became a source of strength for him at one
time, and, at another, the cause of his decline.
This then appears to be the basic flaw in the system. The common man
was very rarely a patron of the art produced in the Pahari area. The ordinary
man and woman possessed a feeling for nature, a keen sense of beauty in
general, but these manifested themselves in other ways, not in their appreciation of 'high' art, or pride in its ownership. Art was confined to a small
circle, restricted within a narrow area.
One of the options that the artist could have taken in the period when
princely patronage was on the decline and the artist was being asked to
make far too many compromises in his work, was to go to the people and
produce work for the people. But this is an option which the painter never
took, and possibly it did not even occur to him to do so. Ritualistic paintings
had always been done by inferior artists; symbolic drawings on the occasion
of marriages in ordinary households or sketches for goldsmiths and
embroiderers had always existed. But sophisticated art had never really been
brought to the people by court painters.
By the twentieth century, the painters from traditional families had very
little work. In order to survive, to begin with many of them tried to make
use of their inherited skill and worked as draughtsmen or cartographers
in government departments. But this also could not go on for very long.
Their skill rapidly declined, and such jobs were in any case comparatively
scarce. Within a generation we hear of members of the old painters' families
joining the police, the railways and even taking clerical jobs. When I located
, ~ was
~ working as a petty silversmith
the artist Chandu La1 of ~ a j o 1 he
in his tiny hut using worn instruments and barely making enough to keep
his considerable family alive. One of his sons was a mechanic in a road
transport company.
A consideration of the developments in the nineteenth century points
forcefully in another direction: for good or ill, in the matter of formation
of taste, the general populace in the Pahari area took its cue from above.
*'Chandu La1 belongs to the distinguished family of Pahari painters that was headed
by Pt. Seu, and is thus a direct descendant of the great Nainsukh. The copies that he makes
today based on works by his ancestors contain only faint echoes of the brilliant work of
the eighteenth century.

The taste displayed by a ruler and his family communicated itself to the
nobility; then to the lower officials, and through them to the people in general.
Occasionally this also resulted in bad taste percolating to the lowest level,
but fortunately most of the time the taste that was handed down to the
people from above was refined and mellow. In any case, the sense of direction
in matters of art and taste was not developed by the people themselves but
was 'received' by them. The situation has changed very considerably today
in other respects but somehow the general public still depends for its values
in the matter of taste upon those that are 'above'. The old Sanskrit adage,
'yathd Raja', tatha praj;' (like king, like subject'), is wholly applicable also
in the matter of art. There are no Rajas any more, but the prajcl' still looks
for guidance in taste, and much is left to be desired. Not only is there a
general lack of sensitivity, a want of purposeful direction, but there is also
bad taste, and patronage without any discrimination.
The vulgarity that one sees becoming increasingly a part of public life
in the Pahari area today, especially in the small urban centres, the woeful
dulling of sensibilities, is at least in part a general reflection of the fact that
good taste is no longer established for people. Such a need for guidance
places far greater responsibility upon informed art lovers than is elsewhere
the case. In fact, the problem is especially acute in the Himalayan regions
where the ald kind of art has not yet been replaced either by a new aesthetics
which has come in from outside, or by a new response to the changed
candition from within the soil itself.
In the Pdhari regions as we know them today, thus, there is no visible native
impulse in the arts. In the vacuum created by the decay and disappearance
of the old art, and in the confusion created by indiscriminate patronage,
the whole area seems to be succumbing to philistinism, encouraged by a
new-found love of money, the forces of unthinking urbanization, and the
industry called tourism which seems bent on sacrificing everything at its
own altar.
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CHAPTER 18

ARCHITECTURE IN BHUTAN A N D LADAKH
CORNEILLE JEST and JOSEPH ALLEN STEIN

The architecture and settlements of the as yet intact Buddhist cultures of
the Himalaya, and especially those of Bhutan and Ladakh, are a rich portion
of the cultural heritage of inankind and, so being, should become widely
known and protected. The intent of this paper is to make more widely
known these unique and vital cultures, the survival of which is now endangered by new means of access, tourism and incipient industrialization.
Bhutan and Ladakh, at the twc extremes of the great Himalayan range,
have many features in common. Both regions, although difficult of access,
constitute links between the Indian subcontinent and Central Asia. Over
the centuries, their inhabitants, mostly of the same stock, have evolved
similar c~llturesand, in some respects, very similar ways of life. They also
were linked by historical ties.
Our intention is not to give a diachronic account of the cultures of these
areas. A brief description, however, may be useful before we introduce the
questions raised by the tide of modern development, including tourism,
which is now reaching into these remote places.
Bhutan occupies an area of 46,000 sq. km with three distinct climatic
zones-sub-tropical, ternpelate, and alpine-arctic-and contains five northto-south flowing rivers that descend abruptly from the eternal snows to the
tropics in a distance of little more than 100 km. In the south and southeastern regions, Bhutan is relatively low-lying, with well-forested mountains
enjoying adequate rainfall. The temperate, central portion of Bhutan occupies
altitudes of 1600 rn to 2600 rn, and is the location of the p~incipalvalleys
and largest settlements. The northern region of Bhutan rises to the
watershed of the Himalayan range and is sparsely inhabited by shepherds
in summer.
Bhutan comprises perhaps the largest fertile portion of the world where
a highly 'medieval' type of culture exists in almost undisturbed integration
with nature. In Bhutan, social and religious customs and dress, buildings
and landscape still remain in forms evolved centuries ago. The intrusions
of modernity have been few and limited to the occasional developments
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in areas adjoining roads built mainly within the past decade. The intrusions of the industrialized world are still too few to disrupt the ancient
equilibrium of a hierarchical, well-ordered agricultural society under which
was evolved an architecture and art firmly rooted in the philosophy of
Buddhism, and exceptionally well-related to its natural surroundings.
Ladakh at the extreme west is one of the driest regions of the entire
Himalayan range. The joint effects of insolation and altitude produce an
extreme climate-warmth and high insolation by day, cold at night. Ladakh
is bounded on the north and east by China, and on the north-west by the
province of Skardu. The principal geographic characteristic of Ladakh is
that it is a high mountain desert, through which thread three main rivers
fed by melting snow from the adjoining Himalayan and Karakorum
ranges. These great mountains enclose a high (approximately 3500 m) and
very rugged plateau which contains the major population of Ladakh. The
Indus river and its major tributaries, the Dras and the Shyok, make possible
the cultivation of irrigated terraces and accompanying villages in a few
widely-separated places to which water can be led by means of long channels.
These have been constructed to tap the rivers at a sufficient distance upstream
so that water can be brought by gravity to the fields. The construction and
maintenance of these channels, cut into steep, unstable mountain slopes,
require the effort and vigilance of the entire community, and their disruption
by frequent landslides often endangers the well-being and even the continuity
of affected villages. Community life is a 'must', as is necessary wherever
water is scarce, and the yearly round of activities is organized in such a way
that all hands are needed for ploughing, weeding, herding, repairing of water
channels and building of houses.'
While both the religion and the building styles of Bhutan and Ladakh
have many similarities, social customs and settlement patterns are markedly
different. In Bhutan, the characteristic population is in the fertile valleys
enjoying mild climates and sufficient rainfall. Consequently, the pattern of
habitation often consists of dispersed farmhouse groups of substantial
prosperity, where the inhabitants have large, well-maintained homes scattered
through valleys surrounded by partly de-forested but still verdant mountain
slopes. Built on a commanding site in relation to the valley, the Dzong,
a large, fine, well-maintained structure, part fort, part temple, serves as the
religious, administrative and social centre of the region. In Ladakh, people
live in compact villages near irrigated terraces created by great effort and
maintained at much risk.
'Our observations in Ladakh are related mainly to the zone from the 4200 m pass at
Fatu la, to the monastery at Hemis in the upper or Buddhist portion of Ladakh, 30'40'
latitude, 77'71' east. The lower portion of Ladakh, from Fatu la to the Zoji la pass into
the valley of Kashmir is largely settled by people of Dardish stock. It is predominantly
Muslim and is not described in this paper, which is concerned with the related Buddhist
cultures of Bhutan and Ladakh.

During our short visits wc have not becn ablc to mcasurc thc efforts
being made in the matter of prcservntion. Although in general, the important
buildings of Bhutan arc well-maintained, it is upon these almost pristine
cnvironmcnts and i~nprcssivclyintcgrated culturcs that developtncnt, tourism
and linally, industrialization arc convcrgitig. Fortunately, the urgency of
thcsc problems is now recognized, and in both Bhutan and Ladakh officials
arc i~lcrcasinglyscnsiblc of the need to conscrve thcir environmental heritage.
Bhutan and Ladrlkh arc among thc rarc placcs in the world wherc a highly
dcvcloped and consistent traditional arcliitecture has come down intact
into modcrn times, and still functions in harmony with naturc. Not only
arc Hl~utancsc;uld Ladakhi villages and buildings in finc ecological balance
with thcir cnvironmcnt, thcy are acsthctic and appropriate, and add an
elcmcnt of interest and a climax to thc landscapc. It is into such a context
that commercialism and mass tourism moving in on hastily-constructed
stratcgic roads hrrvc arrivcd. As a result, new nccds and ncw types of constructions arc cntcring in, and arc about to bccome widespread.
Until rcccntly, through cxtcnsivc systcrns of comnlunal obligations,
buildings in Bhutan and Ladakh wcre constructcd by oftcn virtually free
labour, out of i>racticallyfrec materials. Such a system resulted in the majority
of Fanlilies having spacious ho~ncscarefully built and handsomely decorated.
Howevcr, to build in the traditional stylc today, with authentic materials
and the old lcvels of skillcci workmanship, is generally too costly in thc
co~nrncrcialcconomy which is now replacing thc prcviously socially-ordaincd
co~nnlunity self-hclp arrangcmcnts. Unfortunately, the f rst attempts to
makc chcap, safc, comfortable buildings usually cnd in constructions that
arc both ugly and inappropriate. Convcniencc and economy arc now the
major, and ~ n o r cand morc, thc sole considerations. This change is resulting
in rapid dcgraclation of tlic cultural tradition and violcnt destruction of the
cnvironnicn t
In thc past, patterns of human settlclncnts and the siting of buildings were
controlled by what may bc callcd 'natural' laws or by necessity. Buildings
wcrc oftcn grouped togcthcr for protcction, or oricntcd to rclatc favourably
to the sun and wind, or placcd according to somc agricultural logic. For
example, in Ladi~khwhcrc l'crtilc land was scarce, buildings wcrc usually
placcd ncar thc ficlds, clustcrcd together for protcction on land that could
not be irrigatcd and was close to a ncarby fort on a dominating height.
Howevcr, today considerations that arc often irrclcvant and accidental,
from thc cnvironmcntal point of vicw, dctcrminc the ~ ~ l a c c m cof
n t buildings.
Ownership patterns, what is available for salc, acccss to roads and clcctricity
that ]nay hirvc becn laid out for cntirely difTerent purposes, rcsult in new
dcvclopments that arc ol'tcn scattered in chaotic fashion without organic
rclationsliip to the land or to cach othcr. Thimpu, thc capital of Bhutan, is
iln cxaniplc ol'such development, wherc a niaximu~naniount of land has beell
consurncd in random, formless dcvclopmcnt that will ultimately involve
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excessive cost in providing future municipal services. Lch in Ladakh also
presents a similar situation, with scattered developments stimulated by the
construction of new schools, hospitals, institutional and commercial
structures. Perhaps most unfortunate of all is the flood of un-coordinated
new buildings to serve the rapidly developing tourism industry. Failure to
assess the environmental impact of large engirecring works, such as dani
construction, is resulting in engineering o~eratiorsthat cawe f i r more
harm to sparsely settled land than such works need produce. In the end, it
appears that most 11cw constructions, whether in the form of human settlements or in the form of engineering works, have tended to produce a
maximum disruption of the environment.
Personal dress might be said to represent the other pole of environmental
control. Like buildings, dress is significant both as form and as symbol.
In Bhutan the cl~aractcristicdress is attractive, practical for acthe outdoor
life, and nicely related to the forms and colours of the built environment.
There is a clear tendency to retain thc national costume for most purposcs,
including official and formal occasions. This is given force by a regulation
that Bhutanese must wear the Baku, the traditional costumc of the men,
when entering the Dzong. In Ladakh, European styles and mili tary-sty le
clothing is often seen, but in both regions, members of the monastic orderswhich still involve a substantial percentage of the men-wear the traditional
robes of deep red. In both Bhutan and Ladakh, women invariably dress in
traditional style, and on ce~emonialoccasions wear fabrics of fabulous richness and beauty. A sinple garment of traditional hand-woven fabric may
represcnt a year's labour at the loom. In Ladakh, much wealth and ingenuity
arc displayed in the remarkable head-dresses worn by the women on ceremonial occasions.
In both Bhutan and Ladakh the exemplary, functional directness of
construction is notable. Walls of buildings are rnassive and plain, logically
made heavy at the basc, rising upward with decreasing thickness and
increasing openness. In the very dry climate of Ladakh, these massive walls
are simply terminated under a flat roof and an entablature composed of
skilfully-stacked winter supplies of wood and fodder. In Bhutan, where there
is lnore generous rainfall, similar earthen-walled structures are capped and
protected by a sloping wooden roof which appears lightly perched over the
building and provides protected storage for fuel and fodder. There, the
entablature that was originally of stacked firewood, has become formalized
as a wide painted band.
Perhaps the most characteristic feature of both Bhutanese and Ladakh
architccturc is the finely-proportioned relationship between elaborately
carved and painted window details, and plain massive earth walls. Thesc
tapcring walls, pierced by increasingly larger openings on each higher floor,
recall the mountains that arc never far from sight. The windows and balconies
achieve a counterpoilit to the massive structure and an effect of lightness,
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balance and proportion. The combination of plain wall and decorated windows and balconies which become wider and more ornamental as they ascend
toward the roof, is extremely effective. Such elaborations, however, are
entirely dependent upon the earlier societal system in which neighbours
helped and served each other through communal construction practices
wherein the rich store of indigenous craftsmanship was shared and preserved.
Labour was exchanged as needed and the extra time involved in carving and
painting what was built, was not a commercial consideration.
In Bhutan, important sacred and ceremonial buildings, temples and
palaces are frequently white-washed, accented with richly-elaborated polychromed woodwork and climaxed with gilded finials and other: decorations,
producing a combination of contrast and harmony with the village houses
which are often composed of earthen walls and untreated wooden members
weathered to a rich dark brown.
In Ladakh the villages in their present form may date back to the time
of the early Buddhist culture of Ladakh and they have come down to today
unchanged, except for a certain amount of dilapidation. As they now appear,
they are jewel-like cases, consisting of terraced fields of barley, bordered by
a darker green edging of fodder grasses growing on the paths and dykes that
separate the small, contour-following terraces. Located slightly above these
fields, where irrigation cannot be conveniently introduced, the village is
built in a compact grouping of well-disposed earthen houses with orderly
decorative elements. Almost invariably these decorative elements have
functional origins. For example, the projecting b e a r ends are painted,
sometimes carved and painted, and the decorative corbelling over the door
and window lintels helps to support the heavy earthen wall above.
Above the village the temples and cells that comprised the original
monastery, which sometimes dated back to the eleventh century, have been
expanded over the centuries by additional structures whose spacing and
relationships were determined by the requirements and limitations of their
rocky sites. The result is a casual yet organic accretion. Finally, high above
both village and its monastery, on a yet higher rocky outcropping, rise the
geometric ruins of an abandoned fort whose roofless earthen walls may
last for centuries in the dry, clear air of this high desert climate.
Differing from the Ladakhi village-temple-monastery complex, the landscape of Bhutan is dominated by the Dzong, an imposing structure combining
administrative offices, monastery and fort. The Dzong is a remarkable
construction, very massive, yet intricate. Strategically placed, it stands
in isolation, while the population lives in family-scale farm houses dispersed
among the cultivated fields.
In both Bhutan and Ladakh the natural colours (of earth, stone and
weathered wood) of the private buildings, and the white and gold and vivid
polychromed treatment of important and official religious structures, are
harmonious and well-balanced. They comprise a socially-accepted hierarchy
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in which the sacred and noble are expressed against a background of vast
mountains, while the common and ordinary relate to their source--tbe
sustaining earth.
Besides combining simplicity and complexity in construction with an
impeccable ability to relate buildings to each other and to the land, the
ancient architecture of Bhutan and Ladakh was undisturbed by inappropriate
structures and facilities such as visually pollute modem environments.
Today, there still remains the serenity of an architectural-agricultural scene
that is all of a piece, without interruptions by commercial and grossly pragmatic factors, and the frequently shabby materials and practices pertaining
to them.
It would indeed be outrageous irony if, after having survived intact down
to our time, the cultures of Bhutan and Ladakh should be submerged by the
often inappropriate, and least skilful types of Westernized construction, just
when the more advanced and thoughtful minds of both East and West are
turning with increasing concern to finding the means of integrating modem
technology with a new-found understanding of and respect for environment.
If the natural and man-made heritage of these mountain regions is to be
protected, it becomes necessary to explore, first, how to protect these fine,
nearly unspoiled environments from unseemly change ; and secondly how to
aid and encourage development that is conservation-oriented and appropriate.
Perhaps the way to finding more functional, appropriate forms for regions
like Bhutan and Ladakh lies in paying attention to working with nature,
being conservative of natural resources and respectful toward the
surroundings. Among various design principles and technologies, the most
promising directions appear to be increasing use and further refinement
of those technologies that 'work with nature'. It is of significance that this
is the direction urged by the late King of Bhutan, His Majesty Jigmie Dorje
Wangchuk.
It may be observed that the vitality and practicality of the more enterprising among mountain peoples tend toward impatience with traditions
which do not accommodate to modem materials and improvements,
regardless of the point of view of the tourist, or tradition-conscious official.
As a result, corrugated sheet-metal roofing-being fireproof (an important
consideration), more water-proof, much more durable and easier to transport
-is rapidly replacing the picturesque but less efficient traditional roofing
systems. Likewise, cement-block construction permits thinner, more waterproof walls than can be made with earth or rough stone in eanh mortar.
However, these materials, being newly introduced, are used without tradition
or standards, often with brutal disregard for the principles of good form or
neighbourly concern for the quality of the existing environment.
Except in a few instances, as the Thimpu Bazar-where conformity has
been imposed by Royal order and regulation-newly-built structures are
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often poorly designed and poorly executed by imported, unskilled labour,
or labour that has had no training for the type of work in hand. Almost
invariably, these constructions are sited without regard for their relation
to earlier buildings. The result tends to be a scattered hotch-potch of old
and new, and a disorder of unrelated materials and irrelevant forms, representing what might be termed 'first generation' effort. Fortunately, neither in
Bhutan nor in Ladakh have these new constructions penetrated deeply into
the countryside, but only far enough to demonstrate what can happen if more
sensitive and more appropriate technologies do not become available. Good
architectural solutioils mature, usually, from awareness of possible choices
and capacity to frame programmes that invite good solutions.
Generally those villages in which all the buildings are of the same or
closely-related materials: zchieve a 'unity' that is characteristic of natural
things and thereby becomes at tractive to both observers and users. It would
seem only sensible to use the most appropriate material or materials
consistently, and thus re-establish the basis for unity so that entile constructions, no matter how varied, would tend to become unified. When new
constructions are consistent in themselves, concentrated, separated from the
traditional buildings, and carefully and respectfully related to theii site and
to the landscape around, there is a good chance that there will be an appropriate and respectful relationship with the traditional buildings already existing. Such discipline will assist in inhibiting extravagance, which in today's
context generally produces ugly, wasteful results.
The abundant winter sunshine and predictable wind power available in
many Himalayan areas suggest that the use of solar energy may become an
important aspect of 'working with nature', thereby reducing the pressures
against the forest resources of these fine mountain environments. An effort
to develop culturally, aesthetically and economically appropriate solarheated houses could well be the first step toward the developnlent of a viable,
architecturally worthy mountain style. In this regard it is interesting to note
the strong similarities between traditional mountain houses in different parts
of the world, undoubtedly in response to similar conditions of climate,
availability of materials, etc. and to speculate that a well-thought-out solarheated house might become similarly appropriate and adaptable to widelydifferent economic and cultural milieus.
Change is now being forced by the shifting ratios between old and new,
especially in regard to cost and availability. Already wood is scarce and
costly in Ladakh; likewise, labour is scarce in many parts of Bhutan. There
will be increasing demand, also, that new constructions incorporate higher
standards of comfort, more contemporary-use requirements and new
technical possibilities such as heating and insulation, as well as the use of
new materials. All these factors will generate new forms and require standards of efficiency that were not a part of the traditional patterns of design
and work. Much study is needed to develop appropriate modern building
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elements and forms that are efficient, yet harmonious, which while expressing
honestly what they are, relate to the landscape and thereby to all that is part
of the landscape, including structures from the past. In the end, only designs
that demonstrate sufficient utility and economy to stimulate emulation and
further development will be carried along.
Unfortunately, experience has amply shown that innovations need not be
aesthetic nor appropriate to either land or culture in order to become
popular, as long as they serve a pragmatic purpose. The survival of the fine
traditional architecture seen in Ladakh and Bhutan, and in a few other
places in the world, is an invitation and a challenge to the development of
professional capabilities that can truthfully serve new needs without grossly
upsetting the ancient indigenous rhythms and harmonies that have almost
miraculously come down to modern times.
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CHAPTER 19

THE ROMANCE OF SURVEYING IN
THE HIMALAYA
K. L. KHOSLA

While the conquerors of the highest Himalayan peaks have achieved deserved
renown, few people know anything about the surveyors who mapped the
Himalaya, often in conditions of incredible difficulty. They went about their
work without any fanfare, giving geographical locations, determining
heights and graphically depicting the entire range in easily comprehensible
maps. The work of men like George Everest, whose name is commemorated
in the highest peak in the world, opened the door to the explorers and
climbers who followed.
The earliest surveyors, men like Nain Singh, Kishen Singh and Kinthup,
ventured into the unknown with little more than beads to tell their paces.
Methods of survey progressed to chaining and the use of the plane table, and,
in the latest phase precise theodolites, aircraft and earth satellites mounted
with aerial cameras, photogrammetry and computers. Despite the development of such techniques, surveyors still have to climb and explore ranges
above 6000 m. These achievements of the surveyors will endure as long as
the Himalaya.
EXPLORATORY SURVEYS IN THE HIMALAYA

The development of surveying and cartography is graphically illustrated by
two maps. One is a map attributed to Ptolemy (about second century
A.D.) where the high Himalaya and some of the major rivers are shown.
India as we know it today is hardly recognizable. In a seventeenth-century
map attributed to Gerard Mercator (1 612), the peninsula is clearly recognizable, but very little information about the hinterland was known to map
makers-for the rivers are shown running north to south from a vast lake.
The modern physical maps of India are the outcome of two centuries of
tireless work.
r
In 1765, Lord Clive, then Governor of Bengal, deputed ~ a j o James
Rennell to prepare a map of Bengal. He did it so well that he was appointed
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the Surveyor General of Bengal in 1767. Surveying for the preparation of
maps and charts thereafter became a normal feature of the administration
of India. These surveys were mainly confined to the plains, though the
Surveyors could not resist making observations of the snowclad mountains
in the far distance. They were astounded by the results of their calculations,
for they were getting heights far beyond their expectations.
They were also curious to ascertain the sources of great rivers such as the
Ganga, Brahmaputra and Indus, which travellers' tales had hitherto described as lakes in the high mountains. Colonel Colsbrooke was anxious to
send expeditions to the sources, but all they could do with the funds then
available was to make short excursions up the Ganga and Yamuna early
in the nineteenth century. After their victorious war with the Gurkhas in
1814, the East India Company annexed present-day Kumaun, Garhwal and
Himachal Pradesh. British administration went up into the mountains and
the Surveyors followed closely.
Till then, the Andes of South America had been believed to be the highest
mountains in the world, but Lambton's Great Trigonometric Series (G.T.S.)
described in the next section, had made sufficient progress to prove that the
Himalayan peaks were higher. This technique was essentially a series of
chains of large imaginary geometric space figures formed by well-chosen
peaks and other observation stations all over the country. Measurement
of the angles and selected sides of these figures helped to fix the position
of the peaks and other stations. The Great Trigonometric Series thus became
the framework for the survey of the subcontinent, including the Himalaya.
Webb had already measured Dhaulagiri in 1808-9 in the course of his
survey up the Ganga to Gaumukh, and found its height to be over 8000 m.
At first this was not believed by western geographers but eventually they
had to accept the findings. G.T.S. observations revealed many more peaks
of about 8000 m, likc Nandrr Devi, Annapurna, Makalu, Kanchenjunga,
Namcha Banva, etc. Mount Everest was initially observed merely as a peak.
Its computed height led to enquiries being made about its local name. None
being found, it was named in 1865 after Everest-the Surveyor General of
India from 1830 to 1843-who laid the basis of the Meridional Series and
whose work still provides a firm base for present-day surveys. Webb's
n-tissioil up the Ganga in 1808 raised the question as to whether the Ganga
rose from across the great Himalayan Range from the lake Mansarovar.
Later Hodgson, who was appointed to survey the former North-West
Province (west of Nepal), surveyed up to the source of the Ganga and established that it did not cut through the great Himalayan barrier. In 1811-12
Moorcroft, a veterinary surgeon, and Hearsey made a trip to Mansarovar
Lake and discovered that the Satluj actually rose from Rakas-Tal Lake.
In 1814, it was decided to undertake a regular survey of the ~ i m a l a y a ,
and the surveys of Crawford and others were extended by surveyors such as
Hodgson, Mackenzie, Herbert, Webb and Alexander Gerard, who, with his
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brother, travelled up the Satluj into Kinnaur and Spiti. In 1821, Moorcroft,
Gerard and Trebeck passed through Kangra, Kulu, Lahul and over the Bara
Lacha La to Leh. Finally, the three of them pushed across the Karakorams
to Bukhara. Tragically, all three lost their lives on the way back.
In this period, survey parties carried instruments like the great theodolite
weighing 458.6 kg. (the modem theodolite weighs 18.3 kg) and other camping equipment, up steep and snow-covered mountains without the aid of
crampons, ice axes, ropes and oiher routine mountaineering equipment
known today. Kenneth Mason noted in 1860 that a survey khalasi (peon)
carried a signal pole to the top of Shilla Peak in the Zaskar Range, east of
Spiti, at an altitude of 7092 m. 'He did not know its height and we do not
know his name.' Such amazing feats were performed by surveyors as a
matter of course. Montgomerie, Shelverton and Godwin-Austen were
amongst the surveyors who worked in this area and mapped many of its
immense glaciers and valleys. It was Montgomerie who made observations on
K2, the second-highest peak in the world. Godwin-Austen surveyed the
Baltoro Glacier and other approaches to K2, and the glacier at the base
was fittingly named after him.
Great changes followed the assumption of control by the British
Government in 1857. The Government wanted to know the extent of its
territories and the neighbouring states. Thus, from 1865 to the close of the
nineteenth century, numerous expeditions were organized in the Himalaya
to determine the course of the Indus and the Brahmaputra in their upper
reaches. At that time Europeans were not allowed in Nepal and Tibet and
other adjacent areas, where Indians otherwise could travel more freely.
General Walker, the then Surveyor General of India, therefore decided to
train Indians to undertake exploratory surveys in such areas. Captain
Montgomerie was in charge of this training and amongst the first to be
trained were the now well-known Pandit brothers-Nain Singh and Kishen
Singh. They went to Lhasa through Nepal Tibet, and traversed the country
between Mongolia in the north-west and Assam in the east, travelling through
Ladakh and Towang. They were followed by a host of others like Hari
Ram, Kalian Singh,Lal Singh, Mani Singh, Ala Mohammad, Kinthup,Lama
Ugen Gyatso, Rinzim Nimgyl, Nem Singh and Atma Ram and Lala; a
map showing the extent of some of their travels is illustrated here.
Today, when many of us thoughtlessly pass judgement on maps based
on these expeditions, we forget the handicaps the earlier surveyors worked
under and the great privations and hardships they suffered. Because of
their efforts great gaps in our knowledge of the geography of the region
have been filled and for many years little more will be added to this
knowledge.
It may be interesting to recall that Kishen Singh was equipped with a
9 inch sextant which was used with the aid of reflections from mercury, a
prismatic compass for bearings, and thermometers to measure the boiling
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point of water to determine heights. He measured distances by paces and
trudged along the Roof of the World without even the luxury of a horse or
a pony. When fear of bandits forced Kishen Singh to mount a horse, he first
worked out the measure between his own steps and the horse's paces so that
he could continue to measure the distance and measurements of the traverse.
For passers-by he was a rider dressed like a lama, in deep meditation,
counting his prayer beads. But the surveyor was actually counting paces and
recording them on his hundred-bead rosary which was different from the usual
Tibetan rosary of one hundred and eight beads. The Buddhist prayer wheel,
which he kept turning, was the repository for the beads he set aside to keep
track of every thousand paces. In the prayer wheel were also kept other notes
on bearings, distances and descriptions. In this manner were recorded the
journeys of Kishen Singh in western Tibet and Mongolia as also those of
Nain Singh between 1865-75 through Nepal and Lhasa, and from Leh
across Tibet to Assam through Lhasa and Towang. Montgomerie, Harrnan
and others who trained the Indian explorers found that their surveys were
absolutely accurate.
Kinthup perhaps was the only illiterate amongst them. He actually accompanied a lama who changed his loyalties in the course of their journey, and
sold him into slavery. Finally managing to escape, this Sikkimese travelled
down the Tsang-po into north Assam's Dihang. When he was only three to
four days' march from the plains, he was turned back by hostile tribes. He
had unfortunately not thrown any of the marked logs into the Tsang-po, as
instructed, and for which Harman's observers waited in vain at Dibrugarh.
As a result, the narrative of his travels, despite its being so vivid, was not
accepted. Harman himself had died in these four years. However, Colonel
Tanner, showing greater faith and perception, recorded it. Thirty years later
the expeditionary surveys of Morshead and Bailey, and the Abor expedition
of Trenchard, confirmed that the narrative from memory of this illiterate
explorer accurately depicted the course of the Tsang-po into the Dihang.
Kinthup finally received due recognition and the awards he so richly deserved.
The trans-frontier explorations of Indian surveyors showed that very
little was known of our north-eastern frontier. The beginning of the twentieth
century saw the organization of a number of expeditions into the unadministered frontier: tracts of Assam. Surveyors accompanying these ~oliticalor
military missions were always hard pressed for time in a most difficult terrain,
and thus surveying could be done accurately only at a few places and along
a few routes.
The expeditions up the Dibang and Dihang valleys clearly established
that the Tsang-po enters India as the Dihang (also called Siang) before becoming the Brahinaputra, and that the Dibang does not cross the watershed.
The discovery of the Namcha Barwa peak (7829 m) took geographers by
surprise as nothing higher than 6154 m was anticipated east of
Kanchenjunga, Chornolhari and Kulakangri, thus bearing out an interesting

308

The Himalaya

suggestion of Colonel S.G. Burrard's in 1903: 'The Satluj in issuing from
Tibet pierces the border range of mountains within 49 miles of Leopargial,
the highest peak of this region; the Indus when turning the great Himalayan
region passes within 14 miles of Nanga Parbat, the highest point of Punjab
Himalayas; Hunza River cuts through the Kailas Range within 9 miles of
Rakaposhi, the supreme point of the range. It will form an interesting problem
for investigation whether the Brahmaputra of Tibet has cut its passage across
the Assam Himalayas near a point of maximum elevation.' Thus, the Tsangpo from Tibet was finally determined to have curled round the base of a
point of supreme altitude, namely Namcha Barwa, to cut through the Assam
Himalaya !
The expeditions lcd by British officers were mainly conlposed of Indian
surveyors. Lieutenant Lewis' expedition into the Miri areas of the Subansiri
Valley included surveyors like Yamuna Prasad and Mohammad Nabi besides
the khalasis. The expedition was greatly impressed by the Apatanis who had
terraced rice fields in an area otherwise subject to jhum cultivation. They
determined that the Kamla and Khru rivers did not cut through the high
range visible as the watershed. In 191 3, Captain Morshead established
that the Subansiri did cut through the high range and had its origin further
north in a stream, Charchu, which Pandit Nain Singh had discovered inore
than thirty years earlier. Much scientific work was carried out by survey
parties under Major Osmoston to map the great Himalayan and Zaskar
Ranges and the high glaciers and mountains. Eric Shiptoil in 1936 helped
him to reach the Nanda Devi Basin to complete the survey fully by Terrestrial
Photogrammetry.'
THE SURVEY OF INDIA AND THE GREAT TRIGONOMETRIC SURVEYS

The story of the Himalayan surveys would be incomplete without a brief
account of the agency which carried out these surveys and the story of its
achievements is synonymous with the successful exploration of the Himalaya.

Survey of India

A brief account of the techniques of the Su~veyof India, which is the oldest
scientific department of the Government of India-it was first set up
by Lord Clive in 1767 as the Survey of Bengal-is relevant to the story of
Himalayan surveys. The spread of its activity across the subcontinent from
Kanyakumari to the great mountains of the north is fittingly embodied in
its motto 'A Setu Himachalam'.
The great trigonornetrical survey already mentioned provided a framework of precise geodetic control points on which our total illappi~~g
is based.
'Technique of mapping from photographs taken from the ground.
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These points are the vertices of a set of triangles, quadrilaterals and polygons
along meridional (north-south) or longitudinal (east-west) axes. 7he calculations are relatively less complex operations (in geometry) but the laying
of the chains and determination of the control points is a work of immense
magnitude, first started at the time when the science of geodesy was in its
infancy and the instruments often very cumbersome. The year 1830 marked a
further development when a north-south chain of triangles, called the great
rneridional arc, was measured to evaluate the size and shape of the earth.
This work was a major achievement during Colonel Everest's tenure of
office as Surveyor General.
The great Himalayan peaks are visible from the principal trigonometrical
stations of North Eastern Longitudinal series, and were fixed by measurement
with the great 36 inch theodolite. The primary difficulty of the computers who
calculated the heights of these peaks was the identification of numerous
points, the positions of each of which had been observed from different view
points. The series was carefully projected on a scale of f ~ u miles
r
to an inch,
the rays emanating from the stations of observation exactly drawn. Their
intersection defined the points sought.
In 1868, the Superintendent of the Great Trigonometrical Survey decided
to extend the triangulation through the Province of Assam. It followed the
course of the Brahmaputra for a distance of over 480 km, right through the
Assam valley to a distance of about 24 km beyond Sadiya, east of the confluence of the three main heads of the Brahmaputra, which here takes an
abrupt bend to the south-west. This triangulation is known as the Assam
Valley series; it was begun in 1868-9 and completed in 1877-8.
This triangulation has determined the position of a considerable number
of peaks in the great snowy ranges of the eastern Himalaya and the mountains
to the east of India's extreme north-east frontier. It has also fixed several
peaks in the Garo, Khasi, Jaintia, Naga and Singpho Abor Hills which form
the southern watershed of the Brahmaputra.
Some of the great surveyors who superintended the most difficult and
important work of the Great Trigonometrical Survey were Lambton, Everest,
Waugh and Walker.
Mount Everest

Observations to Mount Everest require special mention. The surveyors of
the Survey of India Department have observed vertical angles to many high
Himalayan peaks. The highest peak of the world, initially designated as Peak
H and then Peak XV and finally named Mount Everest, was first observed by
a Survey of India officer named Nicholson in 1849-50. The observations
were carried out from stations in the plains of Bihar with an average height
of 70 m above mean sea level and using towers about 6 to 10 m high built for
observations. The observation stations were about 176 km away from the
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mountain. At the time of observations, the observer had not the slightest
idea that it was the highest peak of the world. It was not till 1852 that the
computations were sufficiently advanced to indicate that Peak XV possessed
a height greater than that of any other known mountain. The peak was
neither observed by Colonel Everest himself nor was it observed at the time
when he was the Surveyor General of India. Finding a name for this peak
then became a matter of paramount importance. From 1852 to 1856 much
thought was given to the question, but none of the suggested local names
was found acceptable. Consequently, Colonel Waugh, the Surveyor General
of India, with the concurrence of Colonel Henry Thullier, Deputy Surveyor
General and Radhanath Sikdhar, the Chief Computer, and in consultation
with the Royal Geographical Society, finally decided to name it after Sir
George Everest (who had actually retired in 1843) to commemorate his contribution to the Geodetic Survey of India. The policy of the Survey of India has
always been to adopt local names for all geographical features rather than
give them any personal names. Mount Everest is the only exception as no
local name was known at the time of its discovery.
Mount Everest was re-observed by officers of the Survey of India during
1952-4 from stations close by at distances varying from 50 to 65 km,
using Wild T2 theodolites. The heights of these stations from which Mount
Everest was re-observed vary from 2643 to 4499 m. The height of Mount
Everest was deduced as 8848 m, and this height has been accepted and
published in all the latest maps published by the Survey of India.

Heights of High Himalayan Peaks
The exact heights of the celebrated Himalayan peaks, all over 7000 m, may
be of interest :
Height

Peak
Feet

Mount Everest
K'
Kanchenjunga I
Lhotse
Kanchenjunga I1
Makalu I
Dhaulagiri I
Manaslu I
Cho Oyo
Nanga Parbat I
Annapurna I
Gasherbrum I
Broad Peak I

Metres
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Peak
Feet

31 1

Height

Metres

Gasherbrum I1
Gosainthan I
Gasherbrum III
Annapurna I1
Broad Peak I1
Gasherbrum IV
Gyachung Kang
Disteghil Sar I
Himal Chuli
Kangbachan
Ngojumba Kang
Nuptse
Manaslu I1
Masherbrum E
Nanda Devi
Kamet

MODERN GEODETIC A N D GEOPHYSICAL SURVEYS

Modern surveying activities go well beyond the explorations and the Great
Trignometric surveys described earlier. The rapid development of modem
surveying instruments and techniques of observation and analyses of data
have played an important role in the evolutionary process and have made
their impact on the progress of survey operations in India. Modem surveying
activities in the Himalaya are of two distinct kinds.
The geodetic and geophysical surveys in the Himalaya cover the following
activities with the highest precision: (a) Horizontal control surveys; (b)
Vertical control surveys; (c) Astronomical surveys; (d) Gravity surveys;
(e) Geomagnetic surveys.
Horizontal Control Surveys

Horizontal control surveys aim at fixing the latitude and longitude of some
pre-selected points (called stations) which form the basis of further surveys.
Observation of series of triangulation chains, described earlier, was the main
procedure used for this purpose in the Himalayan region.
The bulk of the triangulation series had been completed during the nineteenth century and these provided a network of strong chains of triangles
covering the entire length and breadth of the Indian subcontinent. The
only extension of this work in the Himalaya was the north-west Himalaya
series ; Kashmir Principal ; Kumaun and Garhwal and Assam longitudinal
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series, to mention a few. Subsequently, Geodetic Triangulation has also been
executed for the Chittagong Series and Assam Longitudinal series extending
to the Burma border.
Although geodetic triangulation has not been extended in the interior
of the Himalaya, excepting Ladakh, geodetic control in the foot-hills
has been utilized for execution of large-scale topographical triangulation,
notably in Nepal, Bhutan and Arunachal Prades h, for mapping requirements
during the 1960s and the early 1970s.
The theodolites used for measuring angles in this triangulation (up to 1930)
were the 12, 18, 24, and 36 inch models2 which were very bulky and cumbersome. However, by evolving an elaborate system of observational drills, the
accuracy of work was not allowed to suffer. The sophisticated glass arc
Geodetic Theodolite Wild T3 was introduced for the first time in 1930 and
used for work on the Chittagong Series. Thereafter this type of theodolite
has been used exclusively for all geodetic triangulation. The most sophisticated Universal theodolite (WILD T4) was acquired by the Department in
1958 and this has also been used where triangulation had to be combined
with astronomical determination of longitude and latitude. After the last
war there was a revolutionary change in geodetic instrumentation as a
result of the development of electronics. Distance-measuring devices using
microwaves and laserlinfra red propagation of energy, are now available.
New ptocedures for fixing Geodetic Control called '~rilateration~
and High
Precision Traverse' were developed and greatly facilitated rapid work. The
instruments used in such procedures are tellurometers, distomats and
geodimeters. Geodimeters are now exclusively used for base measurement^.^
The latest technique for provision of control is now available with us in
the form of Doppler receivers. In a matter of a few days the position of
any point in the Himalaya terrain can be obtained by receiving transmissions
from earth satellites.
Vertical Confro1 Surveys

Vertical control surveys aim at fixing the elevations of some pre-selected
points (called bench marks) above the sea level. This is achieved by observations with a spirit level which gives a horizontal line of sight and can determine the relative elevation difference between any two points at which
graduated staves are held vertically for observation. This procedure called
levelling was used to establish a network of bench marks.
The first level net carried out between 1858-1909 was adjusted in 1909.
2The sizes indicate the size of the horizontal circles on the theodolite on which
engravings for measurement of horizontal angles are marked.
3The three sides of the triangle are measured directly.
'There are the selected sides for which most precise linear measurements are carried
out for triangulation computations and adjustments.
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Although a fair amount of coverage was provided, all the levelling was confined to areas outside the Himalayan belt except the line Dehra Dun to
Mussoorie observed in 1861-2. Later, a few levelling lines were extended
into the Himalaya, such as Bareilly-Naini Tal, Siliguri-Darjiling and
Rawalpindi-Srinagar. Srinagar was again connected with Jammu, and Dehra
Dun was connected to Mussoorie via Chakrata.
With the development of communications into the inner reaches of the
Himalaya, and development of the water resources of the region, intensive
levelling work has been carried out during the five-year plans. Repeat
observatiolls cf levelling have also provided clues about relative earth-surface
movements in fault and thrust areas.
Astronomical Srrr veys

Astronomical surveys aim to determine the latitude and longitude of some
pre-selected points by observations to celestial bodies like stars.
During the earlier surveys, a few latitude stations were established in
Kashmir south of the Indus and a few north of Dehra Dun and around
Darjiling. During 1952-77, stations were established by astronomical
observations in the Himalaya and its foot-hills in connection with the new
determination of the height of Mount Everest and adjoining peaks.
With the acquisition of the Wild T4 Universal theodolite, the T3 astrolabe
attachment and portable dry battery wireless sets during the late fifties,
field operations for astronomical work have been greatly facilitated. It is
now possible to cover hitherto inaccessible high-altitude areas with ease,
thus speeding up astronomical work in Himalayan regions.
Gra vimetrj)

The gravity force of the earth is essentially the sum total of the attracting
force due to its mass and the centrifugal force due to its rotational motion,
which it exerts on any particle coming within its sphere of influence. All
the measurements of the surveys, be it with a level or a theodolite, are
carried out in relation to the direction of the vertical which is none other
than the direction of gravity. The study of the earth's gravity field has been
a fascinating task for surveyors. Gravity observations are conducted for
the determination of the shape of the earth and other geodetic studies.
They also provide valuable data for prospecting for minerals including oil.
Prior to 1947, the determination of gravity was done by means of the
usual pendulum obsetvations. This method was slow and cumbersome and
was snagged by uncertainties. Accuracy was of a low order. Out of a total
of over 400 pendulum stations only about 22 were located in the Himalaya,
mostly in Kashmir and a few around Darjiling. During 1947, portable
instruments called gravimeters, compensated for pressure and temperature
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changes, were developed and one such instrument, namely the Frost gravimeter, was acquired by the Department. Later there was further improvement in the design of these instruments and much more precise and light
models were acquired. It is now possible to establish a 15 km-mesh of gravity
stations all over the country. Gravity studies combined with the astronomical studies made by surveyors, particularly in Himalayan areas, have
helped to establish the existence of isostatic compensation. India is known
as the birth place of isostacy, a theory accord.ing to which the earth's crustal
elements (whether hills or valleys) are so constituted that they exert the
same pressure at a depth not too far below the sea level.
Geomagnetism

It is common knowledge that the earth behaves as a magnet, and magnetic
compasses have helped explorers to obtain directions. But the directions
given by the compass vary from true north, and magnetic surveys are necessary to study such variations for help in accurate navigation and other
scientific investigations.
The immediate aim of modern magnetic surveys is to determine the earth's
magnetic force in magnitude and direction in every portion of the area
involved and to measure the changes in this field. These surveys also reveal
areas of magnetic anomalies or disturbances and enable further investigation of such areas to be made. For data for compilation of charts to be
obtained, a number of permanent 'Repeat Stations' are established all over
the country at intervals of 50-80 krn where periodic observations are
conducted.
Prior to 1962, there were no magnetic repeat stations located in the
Himalaya except one at Darjiling, which left a big void in the north. However, after 1962, 29 magnetic repeat stations have been established in the
Himalayan region, where periodic observations are conducted as a regular
feature. Permanent magnetic observatories are functioning at Sabawala,
Shillong and Gulmarg in the Himalaya and their foot-hills.
MODERN METHODS OF SURVEYING AND MAPPING

The geodetic surveys described so far provide the basic framework for the
detailed surveying and mapping of hills and valleys, lakes, forests and other
natural and man-made features.
A topographic map is a graphical representation of selected natural and
man-made features of a part of the earth's surface on a definite scale. The
features are depicted in their correct geographic positions and elevations.
Symbols and colour differentiations and contours help to show the physical
features, mountains, valleys and plains in their true relationship to the
surrounding man-made and other natural features; in a way, they are an
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inventory of the physical features on the surface of the earth.
Earlier topographic surveys necessitated work being done wholly on the
ground, using theodolites and plane tables. This was however possible only
in areas where man could function. Peaks over 6150 m were extensively
climbed and surveyors moved and lived for long periods in the most difficult
terrain and inhospitable environment, away from civilization, family and
friends. The process was also time consuming.
The advent of aerial photography and photogrammetry revolutionized
surveying. It enabled surveyors to carry out the larger part of survey work
from the cosy comfort of their offices. Though the romance with the
Himalaya has not ended-surveyors still have to go to the field to carry
out the minimal survey work-a very large part of agonising effort has been
eliminated.
Of the various types of photographs used in surveying, aerial photographs, taken with the axis of the air-borne camera vertically downwards
or nearly vertical, are now mainly relied upon for topographical mapping.
Photogrammetric Procedure
Topography constitutes a three-dimensional physical model. If aerial photographs of this model are taken with a camera carried in an aircraft, with
suitable overlaps between successive pictures (usually 60 per cent), it is
possible with the help of these photographs and suitable photogrammetric
machines to recreate a measurable visual model of topography, on a smaller
scale, in our offices.
The overlapping pictures enable the same ground to be recorded as
observed from two viewpoints along the flight path. These images would
correspond to the two images formed by the two eyes on our retina, which
are 65 mm apart, to provide a single three-dimensional image of all that
we see. Viewing the two recorded aerial pictures of the same area by our
two eyes (one picture by one eye at a time) recreates in a way the two ground
images on our retina, which are physiologically merged by 'stereoscopic'
vision to form a three-dimensional view of the ground. This makes it
possible to bring the terrain to the table of the surveyor in its three-dimensional form-seen as it would appear to a giant-as tall as the height of the
aircraft from which the photographs were taken and with eyes as far apart
as the two successive positions of the aircraft from which the two consecutive
pictures were taken.
Having thus brought a faithful model of the Himalaya to the office we
can carry out our surveys in cushioned comfort, though we may miss the
thrill of glimpses of snow peaks, which would appear only as a dull grey
or white patch on the model recreated from the photographs.
It is analogous to viewing a reduced model of ground from very near, and
we can now measure accurately, vertically and horizontally. We can deter-
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mine the relative heights of objects and their relative plan positions.
One can appreciate the convenience of carrying out Himalayan surveys
of lofty peaks like Mount Everest, K2, Kanchenjunga, steep gorges, deep
valleys and forbidding glaciers in such a way. Today photogrammetry is
recognized as a basic procedure in all types of terrain mapping and is being
increasingly used in numerous other fields.
Plzotogrammetry in the Survey of India

Starting as early as 1899, the Survey of India lost no time in picking up
this new technique. At first, photographs were taken from the ground and
a number of creditable surveys were made using terrestrial photography.
Eventually, however, because of unfavourable terrain, this method was
superseded by aerial photography.
A beginning with aerial photography was actually made by the Survey
of India in 1916 on the Mesopotamian front in the First World War. Encouraged by the results, the Indian Air Survey Committee was formed in
March 1927 and air surveys were greatly extended during the Second World
War, for revision of existing maps as well as the preparation of new ones.
The next major departure was in 1948 when Brigadier Heaney, Surveyor
General, with the assistance of Colonel Wilson and the advice of Dr Hart,
initiated a period of training development. Since 1964, the Survey of India
has used the latest highly-sophisticated instruments for aerial photography,
a development that has greatly facilitated survey and mapping, particularly
of mountainous regions.
Modern Trends

The department now has 14 fully-equipped pho togrammetric units with a
large complement of technicians and engineers, with a wide variety of the
latest instrumentation. Further sophistication has resulted from the introduction of computers in 1970.
Aerial photographs are now being increasingly used in the survey for
evaluation of our natural resources in the Himalaya--a region which has
remained largely untapped. Mapping of the extent and depth of snows,
the movement of glaciers, and scientific studies for the conservation of soil
and forest resources, and of flora and fauna for the maintenance of ecological balance, are being increasingly undertaken using aerial photographs.
Satellite technology has now made it possible for us to study land and water
resources and other features even beyond national frontiers. Detailed mapping of inaccessible regions which would have earlier taken perhaps a
hundred years, can now be completed in the relatively short span of a
decade.
While this advanced technology has changed the whole character of
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Himalayan surveying, it should not be forgotten that the foundations were
laid as early as 1814 by devoted men who often endured extreme privation
to enable us to grasp the majesty of the Himalaya from the safety of our
rooms. So long as man's quest for knowledge remains, the present can at
best be viewed only as a phase in the continuing story of 'The Romance of
Himalayan Surveys'.
BIBLIOGRAPHY
AGGARWALA,
R.K. 1971. 'Deputation Report on the 1st International Worksbop on
Earth Resources and Survey Systems'. VII International Symposium on Remote
Sensing. Ann Arbor, Michigan, USA.
BRUCE,C.G. 1934. Himalayan Wonderer. London : Alexander Markhouse.
BURRARD,
S.G. 1915. Records of the Survey of India, vol. VIII.
-- and HAYDEN,H.R. 1933. A Sketch of rhe Geography and Geology of the Himalayan
Mounrai~~s
nnd Tibet.
BURRARD,
S.G. Survey of India, Professional Paper, No. 9 (1905).
DAS,S.C. 1904. Journey to Lhasa and Central Tibet. London: John Murray.
DREW,F. 1975. Jurnrnu & Kashnzir Territories: A Geographical Account. London: Edward
Stanford.
--- . 1912. Panoramas Maps & Index. London, Constable and Co. Ltd.
GULATEE,
B.L. 1954. Survey of India. Technical Paper Nos. 4 (1950), 8.
CUNNINGHAM,
A. 1871. Ancient Geography of India. London: Trubner.
HEDIN, SVEN. 1909-13. TransHimalayas: Discovering Adventirres in Tibet. London:
Macmillan.
HENNESSEY,
J.B.N. 1891. Report on the Exploratiotu in Greater Tibet and Mongolia, Made
by A-k in 1879-82.
HOOKER,
J.D. 1854. Hooker's Himalayan Journal. London: John Murray.
KARAN,P. P. 1963. Hirnalayatl Kingdom: Bhutan, Sikkitn & Nepal. Toronto : D. Van
Nostrand.
LONDON,P. 1928. Ne,qal vols. I & 11.
MARKHAM,
C.R. 1978. A Memoir on rhe Indian S1rrvey.s.
MASON,KENNETH,1955. Abode o f Snow. London: Rupert Hart-Davis.
MOORCRAFT
and TREBECK
1841. Trarels in the Hintalaj.an Province. London : John
Murray.

CHAPTER 20

MOUNTAINEERING IN THE HIMALAYA
H. C. SARIN and GYAN SINGH

EARLY TRAVELLERS

Since the dawn of civilization Indians have been drawn to the Himalaya.
Many holy men crossed high and hazardous ranges and established places of
pilgrimage far from cities and villages at places like Kailash, Badrinath,
Kedarnath, Gangotri, Jamnotri, Amarnath, and Hemkund. Though the
mountains were remote, pilgrims journeyed in numbers, with no special aids,
seeking religious fulfilment. The harder the journey and more austere the
food, the nearer it brought them to Divinity and Moksha or salvation. To
treat these journeys lightly was considered sacrilege. Perhaps the most
notable pilgrim of all was Sankaracharya who a thousand years ago came
from south Kerala to revitalize Hinduism and establish a shrine at Badrinath
near the source of at Alaknanda.
It was primarily economic compulsions which, much later, drove people
living in the foot-hills of the Himalayan range to accept travelling in the
mountains as a way of life. As traders, hunters, shepherds and porters
they had to cross mountain passes as high as 5538 or 5846 m, and the need
for designing and fabricating indigenous equipment for negotiating snow and
ice slopes became apparent to them. Some of these items are still in use, e.g.
Iharn, all-wool thickly woven boots which reach up to the knees and are
warmer and more comfortable on ice and snow than ordinary leather boots;
a walking stick with a ferrule which helped maintain balance on tricky slopes;
yak hair rope for climbing, used mostly as fixed rope; jackets made of lambskin, and long bamboo poles for negotiating crevassed glaciers; strands of
their long hair we1.e drawn across their eyes to protect them from glare
and snow blindness. Several thousand traders would wait every year for the
snaw to melt on border passes, and then proceed with goats, sheep and yak
laden with foodgrains and other products from India and return from Tibet
with wool, salt, horses, hides and skins before the passes closed.
'The world's altitude record as far as we know', wrote Kenneth Mason,
'was held for about twenty years by one such Khalasi engaged by the Survey
of India, on a salary of six rupees a month (about 12 shillings) who carried a
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signal pole in 1860 to the top of Shilla, in the Zaskar range east of Spiti,
23,950 feet above the sea. He did not know his height and we do not know
his name.' We now know that the height is actually 6191 m.
The most famous of the Indian explorers of the time in the Survey of
India (1865-85) were the Pandit Brothers-Nain Singh and Kishen Singh.
They were sent by the British to the cold desert of Tibet and adjacent
countries. Nain Singh's 2400 km long journey from Ladakh to Lhasa via
Changthang in 1865-7, and Ki shen Singh's four-year journey (1878-82) from
Darjiling to Outer Mongolia and back, involving several thousand kilometres of strenuous trekking over the mountains, is a saga of mountain travel.
Hari Ram was the first to make a circuit of the Everest group in 1871. He
was arrested for suspicious activities, but secured his release by curing the
ailing wife of a local notable, though he was not a doctor. Das in the East
crossed the Jonsang La (6154 m) into Tibet in the eighties of the nineteenth
century. The surveys made by these pundits were based on the counting of
steps through prayer beads, and were amazingly accurate. They earned great
praise from those that followed them, including the then Surveyor-General,
who referred to Kishen Singh as 'accurate, truthful, brave, and highly
efficient'.
THE BEGINNING OF MOUNTAINEERING IN THE HIMALAYA

Mountaineering as a sport started in the Himalaya in 1883, with the climber
W.W. Graham, who was the first European to come for the sole purpose of
climbing for sport. Other Europeans had indeed visited these mountains
much earlier with a variety of objectives. In 1624 two Portuguese priests,
Father Antonio de Andrade and Brother Manuel Marques, started on a
missionary assignment from Agra ar d went to Tsaparang on the upper
Satluj in Tibet. Travelling up the Alaknanda Valley and moving north via
Badrinath, they crossed over the 5661 m Mana Pass. Nineteenth
century Himalayan adventurers in pursuit of political objectives, were
William Moorcroft, Victor Jacquemont, Joseph Wolff, Baron Carl von Hugel,
G.T. Vigne, Colonel Alexander Gardiner, Alexander Burness, and George
Hayward. Most of them worked for the East India Company and journeyed
from Ranjit Singh's dominions in Panjab to Himalayan regions covering
Gilgit, Ladakh, Afghanistan, and even dared to venture into Tibet, crossing
high ranges, facing mountain hazards, often suffering imprisonment and even
making the supreme sacrifice in the name of the 'Great Game'-a euphemism
for the expansion and consolidation of British power.
One of the most valuable scientific explorations was undertaken towards
the middle of the nineteenth century by the famous botanist and naturalist,
Joseph Dalton Hooker. He spent two years, in 1848 and 1849, in the Sikkim
Himalaya and gave detailed accounts of the flora of Sikkim, and of his travels
in what he called 'Himalayan Journals'. These accounts were instrumental in
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focussing the attention of the western world on the richness of the Himalayan
flora.
To revert to W.W. Graham; he went first to the Sikkim Himalaya with
two Swiss guides in the spring of 1883, and after some reconnaissance in this
region, went to Kumaun in July, where he tried to approach Nanda Devi but
failed to negotiate the Rishi Gorge. He attempted Dunagiri (7134 m) and
later claimed to have climbed Changabang (6929 m). Graham returned to
Sikkim where he claimed that he had climbed Kabru (7385 m). His claims
were critically examined by experts in later years and were generally not
accepted. He did not have any instruments and was, at best, an indifferent
map reader. His exploits, however, attracted much attention among
European alpinists.
At the turn of the century three areas attracted western mountaineers,
namely the Karakoram, Kumaun and Sikkim Himalaya. In the Karakoram,
this period saw a large number of mountaineering explorations even though
nopeak worth the name was climbed. The Duke of Abruzzi and Filippo Da
Filippi reconnoitred the approaches to K2 and extensively explored many
glaciers in the region. In Kumaun Himalaya, Dr Longstaff explored the
approaches to Nanda Devi in 1905. Later, in 1907 he made the first ascent
of Trisul(7188 m), the highest summit reached till then. Another rnountaineer, C.F. Meade, made three determined attempts on Kamet (7830 m) in
1910, 1912 and 1913, but could not climb higher than a pass which was
later named Meade's Col (7203 rn).
Some very valuable mountaineering explorations were carried out in the
Sikkim Himalaya by Major L.A. Waddell, Claude White, and Freshfield in
the last years of the nineteenth centuiy. These eminent mountaineers climbed
extensively around Kanchenjunga and its satellites. They also wrote informative books which are still of interest to mountaineers who wish to climb
in the region. Two Norwegians, C.W. Rubenson and Monrad Aas, made a
gallant attempt to climb Kabru in 1907, but devastatingly cold winds
robbed them of success when they were barely a few metres short of
their goal.
Dr A.M. Kellas of Glasgow first came to Sikkim in 1907. He seemed to
have enjoyed his climbs in this region as he returned in 1909, 1910, 1912
and, after the First World War, in 1920 and 1921. He climbed in Kumaun in
1911 and 1914. His visit in 1910 was particularly rewarding; he scaled Langpo
Peak (6923 m), Sentinel Peak (6902 m), Paunhri (7132 rn) and Chomiomo
(6902 m). Apart from his mountaineering achievements, Dr Kellas was perhaps the first expert to carry out studies on the physiological problems at
high altitudes.
In the more leisurely and carefree days of the nineteenth century and the
years before the First World War, practically the entire Himalaya lay unexplored and hundred of peaks of 6154 m and above were yet to be attempted.
The influx of explorers, surveyors and mountaineers had no real effect on the
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resources or the ecology of the Himalaya. The local population which always
had the right to forest wealth were allowed to clear as much forest as they
needed. Government authorities were generous in recognizing such rights.
It is not surprising that an educated and enlightened man like Joseph Hooker
watched forest fires with the same excitement and delight as a child witnesses
a display of fireworks. In one of his Journals of 1848 he wrote, 'At this
season the firing of the jungle is a frequent practice, and the effect by night is
exceedingly fine; a forest so dry and full of bamboo, extending over such
steep hills afforded grand blazing spectacles. The voices of birds and insects
being hushed, nothing is audible but the harsh roar of the rivers and
occasionally, rising far above it, that of the forest fires.'
BETWEEN THE WORLD WARS

In the two decades after the First World War, continental climbers made
headway not only in some notable ascents in the Alps, but also in the development of mountaineering techniques. About this time the Himalaya began
to attract more and more western alpinists. Some nations, however, stuck to
the mountains they had originally selected as their objectives: for example,
while the Germans concentrated mainly on Nanga Parbat and Kanchenjunga,
the British seemed to have made Everest a national challenge. The Americans,
on the other hand, considered K2 as their mountain. A notable and healthy
departure from the pattern was the joint British-American expedition led
by T. Graham Brown which climbed Nanda Devi in 1936.
Evercst

Everest has always held a spell for mountaineers. Since the ascent in 1953 by
Tenzing and Hillary, it has been climbed many times, yet it remains the
biggest challeilge of all Himalayan giants. Our knowledge of Everest is popularly believed to have started dramatically in 1852, when the computer of the
Survey of India, Radhanath Sikdhar, rushed into the office of his SurveyorGeneral in Calcutta and announced breathlessly: 'I have discovered the
highest mountain in the world.'
The height of Everest, 8924 m (later, allowing for atmospheric refraction,
8848 m) was computed from a mass of figures representing triangulation
survey observations carried out from the plains of India in 1848, three years
earlier. Its humble name, Peak XV, was changed to Mount Everest, after
Sir George Everest, a distinguished Surveyor-General who was largely responsible for the trigonometric surveys of the Himalaya. The Tibetans, however, continued to call it Chomolungma (Mother Goddess of the winds).
The Nepalese call it Sagar Matha (Forehead of the Seas).
Nepal and Tibet, the two countries through which Everest could be
approached, were closed to foreigners. No organized party could, therefore,
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go near this great mountain for nearly seven decades after its discovery.
However, there were a few surreptitious attempts at reconnaissance of the
base of Mount Everest through Tibct as wcll as Ncpal, but thc First World
War ended all climbing for sport.
After thc war, rclcntlcss prcssurc on the Dalai Lama, through British
diplomatic sourccs in Lhasa, yicldcd rcsults and pcrmission was at lust
granted to foreigners to cxplorc thc Evcrcst rcgion. Exploratiolis started in
earncst in 1921. Thc first expedition organizcd in 1921 undcr the auspiccs of
the Royal Gcographicill Socicty and thc Alpinc Clu,b was led by Coloncl
Howard Bury. Mcmbcrs of thc cxpcdition survcycd ovcr 38,000 sq. km in
thrcc months and produccd rcnsonably clcar niups of thc region. On this
tcdious rccol~nuisslrricctrip, Mallory was the soul of thc rnountainccring
group which rcnchcd thc North Col (about 7880 m). Scalirig Evcrcst becamc
an obsession Tor him, which tragicillly cndcd his lifc in 1924.
Thc second Evercst cxpcdition in 1922, brilliantly lcd by Goncral Brucc,
madc a rcmarkablc ndvancc. Onc cannot but admirc thc enthusiasm and
tcnacity of tho members of this vcnturc. Mallory, Norton and Soliicrvillc
rcachcd il hcight of 8307 m without oxygcn. L-uter, two other climbers, Finch
and Brucc (Gcncral's cousin) rcachcd an altitildo of 83110 m using rathcr
indiffcrcnt oxygcn cquipmcnt. Thc cxpcdition had to bc callcd ofT whcn, on
7 Junc 1922, Mallory's party was caught in an avalanche which killcd scvcn
Sherpas.
Thc historic third cxpcdition (1924) was lcd by Nortoti and gcncrally
followcd thc samo plan and pattcrn as thc 1922 attempt. Norton and
Somcrvillc wcrc able to iisccnd to u licight ol' about 8646 m without oxygcn.
On 8 Junc Mallory and lrvinc, using oxygcn, climbccl towards thc summit.
Tliis intrcpid pair was last sccn at about 861 5 m.'Tlicy could conccivnbly havc
attuincd thoir objcctivc but they never rcturncd to tcll their story. Ninc ycars
later, the cli~nbcrsof thc fourth cxpcdition found one icc axc in a statc of
pcrfcct prcsclrvation at a hcight below thc point whcrc the two rnountainccrs
wcrc lrist socn by Odcll.
ATtcr this trrtgcdy, for cight ycars the Ilalai Lama forbaclc filrtl~ercxpcditions. Tliis was a tcrriblc blow for thc 13ritish bcciiusc Evcrcut hrrd bccomc
idmost a national challcngc. Sincc the Ilalni 1,:rmn was adamant, thcy madc
an oficial rcqucst to the Maliaru.ja of Ncpal to Ict thcm nttcmpt the mountain from thc Ncpalcsc rizcc. Failing in Ncpal, thcy wcnt back to thc Dalai
Lamn and through cliplo~naticl3crsuasion obtilincd permission fhr 1933.
Thc liftccn-~nancxpcdition o f 1933 Icd by I lugh Ruttlcdgo inclurlcd two
fumous rnountainccrs, Frank Smythc. untl tkic Shipton. Sincc the cxpctlition
was doggod by bat1 wcrltlicr froni the very beginning, it could mnkc no
headway beyond i bout 861 5 m. In 1935, Shipton's lightwcighl (lil'tli) tcr~mof
six climbers and lil'tccn 'Tigcr' Sherpas w;ls only a tail11 l i ~ '~.cconn:~issr\ncc
r
in
Ibrcc'. Altliough Ihcy rcacliccl 1hc Nor111 Col in rccord limc, tlic wcalllcr hrirl
alrcacly dctcriorutcd, prcvcnti~igthorn l'rotn going I'urthcr. DcTorc returning
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to Darjiling, however, they climbed a number of lesser peaks in the araa.
Shipton also climbed up to Lhola and had a peep into the K humbu Basin on
the southern side of Evcrest. Like Mallory, he declared the southern approach
to Evercst to be impractiable. The next year's attempt by practi&lly tho
same group was lcd by Ruttledge. Bad weather combined with avalancheprone conditions thwarted all attempts to climb to any significant height.
It was not for tho first time that mountaineers were made to realitc that it is
not only physical strength and climbing skill and experience which count;
the weather holds thc trump card.
After his success on Nanda Devi, Tilman was chosen to lead the scventh
attempt in 1938. By tempcramcnt an ascetic, Tilman sacriiiccd everything
hc considercd superfluous, and his highly streamlined expedition had only
seven climbsrs and forty-iivo Sherpas. He permitted r.0 rcscrves in manpowor or logistics. Howcver, despite very heavy snow, Shipton and Smythe
climbed up to 8400 m. One more abortive. attcmpt, and the oxpedition had to
rctrerrt.
-

.

The Himalayan Club

Thc Himalayan Club, founded in India in 1927-8, bccarne a symbol of the
dcvelopmcnt of mountaineering in the Himalaya. Field Marshal Sir William
Birdwood, the British Cornmandcr-in-Chief in India, was thc Founder Presidcnt, and thc club prospered under thc patronage of the Viceroy, Governors,
and other high officials, and the fino traditions establishcd by the leading
clinlbers of thc time.
Thc Himalayan Club's aim, bascd on that of thc British Alpine Club, was
dcclarcd to be 'To cncouragc and assist Himalayan travel and exploration
and to cxtcnd knowledge of the Himaliiya and adjoining mountain ranges
through scicncc, art, literaturc and sports.' I n 1929, the Club started publishing Thc Himalayan Journal which in format and other details was
nlodcllcd on the Alpint! Journal. Thc Club hclpcd expeditions from abroad,
and latcr evcn hired out mountainecrir~g clothing and equipment to its
~ncmbcrsat reasonable rates. Thc Club also compilcd n list of cxpericnced
Shcrpau and instituted thc award of thc 'Tiger Badgc' for outstanding pcrformancc by Shcrpas. It took moasurcs for thc wclfrrrc of Shcrpas like laying
down rates of paymont, scalcs of rations, and cquipmcnt, as well as the
clucstion of compc~lsationin the cvcnt of disability or dcath. Thc Himalayan
Club actcd as a focus for a widc rangc of activitics in thc Himalayan range,
till t hc mid-li ftics, whcn largc-scalc international cxpcditions bcgan to take
placc.

111 1929,

Paul Hnucr brought to tlic I-lin~alayaa strong tcam ol'r~irleclirnbcrs
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in quest of a really demanding challenge. With the advice and help of the
newly-formed Himalayan Club, they decided to attempt Kanchenj unga, the
third-highest mountain in the world. This post-monsoon maiden attempt from
the Sikkim side eventually proved to be only an elaborate reconnaissance.
The team established ten camps, the highest being at 7100 m. They reconnoitred the route up to a height of 7400 m. A very strong blizzard and bad
weather for more than three days pinned them down to the ridge; consequently, they had to withdraw and were lucky to come off the mountain
without any casualty.
The 1930 Kanchenjunga expedition organized by Professor G.O. Dyhrenfurth was originally meant to be a German venture, but finally developed
into an International Expedition with Germans, British, Swiss, and Austrian
participants. They approached the mountain by a much longer north-west
route in the pre-monsoon period. Regrettably, this expedition could not make
much headway. They had established three camps when their most experienced Sherpa, Chetan, was killed in an ice avalanche from a hanging glacier.
After this mishap, the team abandoned the route, but reconnoitred another
route which also proved unfeasible, and eventually they had to call off the
attempt. Nevertheless, before returning they climbed peaks ranging from
6154 to about 7385 m.
In 1931 Bauer returned to his mountain with a strong team of nine, five
from his 1929 party, with four new and younger alpinists. His familiarity with
the Zemu approach enabled him to cover the ground fast. Seven weeks after
leaving Munich, they were a t camp IV, but it was already July and the
monsoon was in full swing in the eastern Himalaya. On 9 August, tragedy
struck the party: Hermann Schaller and Sherpa Pasang were killed when
snow gave way under them on the ridge. This mishap cost them fifteen
valuable days. In any case, they were able to establish camp XI at 7431 m
and climb to a height of 8000 m. Beyond this there was a stretch of powder
snow on hard ice, so movement on this part of the route was not only difficult but positively dangerous. They could not risk waiting for the snow to
stabilize because one heavy snowfall would have meant disaster. Besides,
they had also been at heights in the deterioration zone for over six weeks
with hardly any reserves of strength. Bauer wisely decided to withdraw. For
most of the group the descent was a harrowing experience. They eventually
got back to their advance base on 24 September.
Nanga Parbat

The first expedition to Nanga Parbat in 1932 was led by Willy Merkl who
was considered to be the greatest mountaineer of the period. While he had
great knowledge of the Alps, Merkl had no experience of Himalayan heights,
particularly of the magnitude of logistics, or the problems of weather conditions at heights of 7000 m and above. Merkl had a strong team but the
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expedition could not go far without any experienced high-al ti tude porters, and
only three out of the eight members could reach 7077 m. The expedition
ended as a reasonably successful reconnaissance trip during which a practicable route was found.
Merkl returned to Nanga Parbat in 1934 a much wiser man, but one who
still underestimated the physiological problems of high altitudes. In his team,
there were nine climbers in all, every one of whom was technically highly
competent. This time they had recruited thirty-five experienced Sherpas and
Bhotiya high-altitude porters. After they had established the first three camps,
one of the members died of pneumonia. Despite some delay on this account
the determined climbers went ahead. Camp VII was established at a height
of 7105 m. Then Merkl with four climbers and two porters reached the Silver
Saddle, 745 1 rn, and set up camp VIII at 7480 m. That night a raging storm
broke out on the mountain, and only two climbers and five Sherpas could
reach safety in the higher camps. For five days climbers and Sherpas at camp
IV made repeated attempts to reach camp VI, but the blizzards and heavy
snow thwarted all rescue efforts. In the nightmarish retreat, Merkl, his two
companions and six Sherpas perished. This great tragedy was redeemed by
many acts of great heroism and valour. Of "it" Paul Bauer has written:
'Nature, which had marked out Merkl to be a leader, had also endowed him
with the physical stamina to hold out to the last in storm and cold. It had
been his fate to drain the cup to the bitter dregs. On July 9 he was witness to
the death of kind Uli Wieland; four days later, his trusted friend and ropemate Willo Welzenbach expired by his side; and at the end, he the organizer
of a big and well-equipped undertaking, was reduced to a single blanket
shared with Gaylay, who might have saved himself by joining Ang Tsering,
but who preferred to stay with his master, faithful even to death.'
Thus ended one of the most poignant, though not the greatest mountain
disasters of the time: that was to follow. Paul Bauer who was by now a
father-figure among German mountaineers, took three younger men to
Sikkim in 1936. His aim was not Kanchenjunga; he wanted to train fresh
material. They niade the dificult first ascents of Siniolchu (6891 m) and
Simvu (6607 m).
Wien, one of these three climbers, organized an eight-man team to go back
to Nanga Parbat with twelve Sherpas from Darjiling in 1937. The first mishap
of the expedition took place at an early stage when camp I1 was overtaken
by an avalanche. There was some damage to the equipment but fortunately
no serious casualty. A few days later the team continued and stocked higher
camps. They established camp IV in an ice cave a t 6240 m. This became
their Advance Base and was fully stocked and occupied by climbers and nine
porters by 1 1 July. During the next three days there were spells of heavy
snow. They tried unsuccessfully to push forward, but then the pitiless Nanga
Parbat struck again. When a ferry of five porters carrying stores led by Luft
reached the site, the whole camp was found buried under two-day-old frozen
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snow. Rescue parties had to come from distant places. But by then Nanga
Parbat had taken a toll of sixteen men-seven members and nine porters.
Luft was the only survivor from the German team.
Undaunted, Bauer decided to avenge the death of his friends and organized
a meticulously-planned expedition to Nanga Parbat in 1938. Their first
attempt was frustrated by bad weather just short of the Silver Saddle. The
second push could not go even that far. Bauer decided to call off the expedition; the weather was unfavourable all over the Karakoram and would have
led to risking lives again.
A very small party under Aufschnaiter reconnoitred the route through the
Diamirai gorge in 1939. They reported that a compact party of technicallyskilled climbers with a small administrative tail had a good chance of making
the summit along this route. However, the Second World War put a stop to
all serious climbing in the Himalaya.

Mountaineering in Kurnal~n
In 1931 Frank Smythe, the famous mountaineer, naturalist, writer and
photographer, led a strong team including Eric Shipton and R.L. Holdsworth
to climb Kamet (7756 m). The first ascent was made by Smythe, Shipton,
Holdsworth and Sherpa Lewa on 21 June 1931. Two days later, threemore
reached the sunlmit. Holdsworth created a record for high-altitude skiing: he
used his skis between camps IV and V at about 7231 m.

Nanda Devi
Hugh Ruttledge in 1926 and 1932, and the Shipton-Tilnlan team in 1934,
had tried to find a suitable approach to Nanda Devi. The exploration and
break-through into the Nanda Devi basin by Shipton and Tilman and their
Sherpa companions in 1934, was not only the culmination of half-a-century
of attempts to do so, but it was also one of the finest exploits of Himalayan
exploration and adventure. And it was done on a shoestring budget, thus
showing what could be achieved without heavy expenditure and large expeditions. Finally in 1936 a compact eight-man team of four Americans and four
British under the leadership of T. Graham Brown determined to force their
way up to the peak. Their porters deserted them, but the team had six very
experienced and reliable Sherpas; after considerable difficulty they were able
to reach the Nanda Devi sanctuary. On the mountain the Sherpa strength
dwindled further, due to sickness. Nevertheless, on 29 August, from the
bivouac at 7385 m, Tilman and Odell were able to reach the peak of Nanda
Devi (7891 m) after a nine-hour climb. This excellent performance was due
to the very good teamwork of all the eight members of whom T. Graham
Brown, N.E. Odell, H.W. Tilman and Peter Lloyd were British, and W.E.
Loomies, Charles Houston, Arthur Emmons and Adams Carter were
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American.
Other expeditions in the latter half of the thirties were by a Japanese team
which climbed Nanda Kot (6926 m) in 1936, their first in the Himalaya;
and Spencer Chapman's and Pasang Dawa Lama's ascent of Chomolhari
(7385 m) in Bhutan. In Sikkim, C.R. Cooke made the first ascent of Kabru,
a 7385 m high mountain.
AFTER THE SECOND WORLD WAR

The Second World War had put a stop to all serious climbing in the Himalaya. Young Indian climbers, however, made their debut on the mountaineering scene in 1942, when three fifteen-year-old boys of the Doon School
led by their British masters, Holdsworth and Martyn, set up camp at a
height of about 5846 m on one of the glaciers above Badrinath.
The ascent of the first 'eight thousander' (more than 8000 m), Annapurna,
by a French expedition led by Maurice Herzog in 1950 was the most spectacular and talked-about mountaineering event in the next few years. During
their descent from the peak, the summit party comprising Maurice Herzog
and Louis Lachenal, and their support team, were overtaken by one calamity
after another. Frost-bite, snow blindness, falling into crevasses, being
buried in soft snow, and avalanches, were the kind of ordeals the party
survived. The credit for the success of this epoch-making achievement must
go to every member of the team and the accompanying Sherpas. Nonetheless,
Herzog's determination and 'do or die' spirit played a vital part in the
final outcome.
The same year (1950), the Norwegians climbed the 7700 m Tirich Mir in
the Hindu Kush range.

The Conquest of Everest
While in the past the Germans had concentrated on Kanchenjunga and
Nanga Parbat, the British had jealously kept the 'Conquest of the Third
Pole' (Everest) as their aim. However, during the six years of war, the main
contenders in the battle of the peaks were too preoccupied killing one another
to raise their eyes towards the sublime heights, and the Goddess Chomolungma remained in her splendid isolation for more than a decade.
After the war, the first thrust into the Everest region from the Nepal side
was made by Charles Houston and Tilman in 1950. This was a very small
expedition. After establishing their firm base in Thyangboche, the two
climbers and four Sherpas, with provisions for six days, left the monastery on
16 November. Their reconnaissance of a possible route to the summit was
mainly a visual one from the eastern slope of Pumori. Tilman's report only
confirmed the pessimism expressed by Mallory thirty years earlier on this
approach to Everest.
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Despite Tilman's discouraging report, the British refused to give up. In
1951, a strong reconnaissance party set out under Eric Shipton. From the
Pumori face they were thrilled to find that after the icefall, a t least up to the
South Col (8000 m), the going did not appear to be as impracticable as
feared earlier; but they could not observe the Summit Ridge from there. The
immediate obstacle was the Khumbu icefall and the first three attempts to
negotiate it were unsuccessful. Ultimately they reached the top of the icefall
on 28 October but the party did not venture beyond. To quote W.H. Murray,
'Our ascent therefore was particularly useful not only in proving the icefall
climbable, but in breaking a psychological barrier and showing that the sense
of heavy menace was illusory.' Shipton submitted the report of his successful
reconnaissance on his return to London, and preparations for the next
expedition were started at once.
The Swiss Foundation for Alpine Research had already obtained permission to climb Everest both in the spring and the autumn of 1952 which made
the British somewhat unhappy. The Swiss suggested a joint Anglo-Swiss
expedition and two members of the Swiss Foundation went to London to
negotiate on the leadership issue, but no settlement was reached. The British
abandoned their plan for 1952. For the Swiss, it was their first acquaintance
with Everest, and for most of the members of the expedition their first
experience of the Himalaya. They tackled one obstacle after another with
skill and dogged determination, with exemplary team spirit and uncanny
mountain sense. The star performers were Raymond Lambert and Tenzing
Norgay. On 27 May 1952 they reached their final camp at a height of nearly
8400 m. Lambert describes the experience thus:
A dreadful night began. Nothing as it were to eat, a little cheese. a sausage, a candle
to melt a little snow and that was all. In that little tent clinging to the ridge of Everest
there commenced a terrible struggle against the cold. We thumped each other throughout the night rubbing our limbs which were gradually going numb.

If there had been some previous experience and better logistical support,
the spearhead of the expedition would have been adequately fortified for the
task ahead. Next morning Lambert and Tenzing started early. Preparation
took very little time as they had slept with all their clothes on and had nothing
to eat or drink. In their state of exhaustion and dehydration, after five-and-ahalf hours' struggle they had climbed only 200 m and at 11.30 a.m.they
decided to return. The post-monsoon expedition fared worse. In the middle
of November, the extreme cold and strong winds forced climbers to retreat
from a height of 8600 m.
Nevertheless, the Lanibert-Tenzing team's performance in the spring was
remarkable. Given better oxygen equipment and more favourable weather
co~lditions,they might have climbed Everest. However, they did show the
way and of this they are justifiably proud-even more than of their success in
reaching the summit in 1956.
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At 11.30 a.m. on 29 May 1953, two men for the first time stood on the highest
point on earth. The two men were Edmund Hillary, a New Zealander, and
the same Tenzing who a year earlier had reached a height of 8600 m with the
Swiss by the same route. It was fitting that a British expedition was the first
to be crowned with success on this mountain. From 1921 to 1938 they had
returned again and again, suffering set-backs and casualties, but never giving
up, never accepting defeat.
Mountaineers everywhere applauded it as a great event. India, not yet a
mountaineering nation, gave a hero's welconle to the team. Special gold
medals were struck to be awarded to the leader, John (now Lord) Hunt,
and to the two climbers. The British achievement coincided with the coronation of Queen Elizabeth, and the British understandably celebrated it as a
great victory and an auspicious start to the second Elizabethan era.
BIRTH OF INDIAN MOUNTAINEERING

Success on Everest was an event of great significance for India. To
commemorate Tenzing's great achievement, Jawaharlal Nehru and Dr B.C.
Roy decided to set up a mountaineering school in Tenzing's home town,
Darjiling. Thus in 1954, with the late Major Nandu Jayal as its first Principal,
Tenzing as the Director of Field Training, and a band of half-a-dozen veteran
Sherpas as instructors, the Himalayan Mountaineering Institute came into
existence. It was organized on a plan prepared by the Swiss Foundation for Alpine Research with the help of the Mountaineering School at
Rosenlui.
With his youthful spirits and consuming passion for mountains and
mountaineering, Jayal not only organized carefully planned training programmes, but had the Institute functioning in a very short time. Tenzing
trained the youth of the country in mountaineering and inspired in them a
spirit of adventure. In the first ten years, in addition to a number of basic
courses, the Institute's advanced courses had students climb high Himalayan
peaks like Kamet, Abi Gamin and Sekang, and attempt Saser Kangri and
Nanda Devi. In 1958, barely four years after the Institute started, a n
Indian team successfully climbed Cho Oyu in Nepal, the seventh-highest
mountain in the world. Tragically, Nandu Jayal lost his life in this
expedition.
In 1956 the Swiss Foundation for Alpine Research organized a strong
team composed mainly of Bernese climbers under the able leadership of
Albert Eggler. Without much difficulty, two climbers made the first ascent of
Lhotse, the fourth highest mountain, on 18 May. Then on two successive
days, 23 and 24 May, two climbers each climbed Everest. True mountaineers,
the modest Swiss came to the Himalaya, achieved all this, and returned to
their native land without any fanfare or publicity. Not many knew about
these achievements until much later.
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Nanga Parbat (8126 nz)
Five weeks after the first ascent of Everest, Nanga Parbat, the 'Killer
Mountain', which had already taken thirty-one lives was climbed by a lone
mountaineer, Herman Buhl. This Austro-German expedition was led by Dr
Hcrrligkofer, the stepbrother of Willy Merkl. They established five camps
above base camp. Herman Buhl and Kempter were to make the first attempt
from camp V (approximately 7000 m). There was a storm at night; at 1 a.m.
Buhl woke up Kempter, and left alone at 2.30 a.m. expecting Kempter to
follow. Kempter tried to catch up with Buhl but could not and after reaching
a height of 7692 m he returned.
With frequent rests, Buhl kept plodding on; he was three hours behind his
schedule. Climbing with great caution and using the last reserves of his
strength and endurance, he crawled the last lap on all fours, and reached
the summit just before 7 p.m., after sixteen hours of climbing. During the
return journey Buhl had to bivouac on the exposed ridge, standing the whole
night above 8000 m. At 4 a.m. he started his descent, a great struggle in his
dehydrated and weak state, when he was met by Ertl who helped him to
reach safety. Even though Buhl's going alone was a subject of much criticism,
his remarkable determination and endurance created a deep impression on
the mountaineering community.

In 1953, fourteen years after his first attempt, Charles Houston brought a
young team to his old enemy, K2. The expedition established eight camps,
the highest being at a height of 7846 m. It was planned to set up camp IX
for the final bid. By 2 August eight climbers, all well acclimatized, strong and
confident, had assembled in camp VIII. Logistically they were well placed;
they had rations and fuel for ten days. All they needed was three or four
days of good weather, but their luck was out. The weather turned inclement
the very first night, and a blizzard raged for five days; in the meanwhile
Gilkey fell very ill and collapsed with thrombophlebitis. Priority was given
to bringing the stricken climber down to safety without loss of time.
On 10 August on the way down, one of the frostbitten members fell and
nearly dragged the whole party down with him. Fortunately, Schoening was
able to hold the five climbers of the two ropes on his belay. While this rescue
drama was on, Gilkey who had earlier been lowered down the steep ridge,
was swept away by an avalanche. Thus ended Houston's second attempt. It
was a miracle that the whole party did not meet Gilkey's fate.
K2 was finally climbed in 1954 by a strong Italian team under the leadership of Ardito Desio, Professor of Geology at Milan University. Like their
predecessors, this expedition was also dogged by atrocious weather which
lasted for more than five weeks. The Italian summiters Achille Compagnoni
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and Lino Lacedelli completed the ascent despite the fact that their oxygen
equipment failed nearly 246 m below the summit. On the return journey, in
darkness, they encountered a small avalanche, had a twenty-metre fall from
an ice wall, and faced extreme wind-chill conditions, but were able to
come through without too much damage to themselves.
Kanchenjunga (8598 ni)

'There is no doubt', wrote John Hunt, 'that those who first climb
Kanchenjunga will achieve the greatest feat of mountaineering, for it is a
mountain which combines in its defences not only severe handicaps of wind,
weather and very high altitude, but technical climbing problems and objective
dangers of an order even higher than we found on Everest.' The British
team which climbed Kanchenjunga in 1955 from Nepal was led by Dr
Charles Evans who in 1953 was a member of John Hunt's successful Everest
expedition. With Tom Bourdillon, he was on the first rope that preceded
Tenzing and Hillary.
Two teams of two men each reached a point some metres below the
summit. The climbers stopped short of the highest point, in deference to
the religious sentiments of the Sikkimese, who consider Kanchenjunga a
sacred mountain whose summit must not be desecrated by human feet.
Makalu (8481 nr)

In 1954, the French explored the Makalu region during which they climbed a
nearby mountain Chomo Lonzo (7797 m). The next year Jean Franco
planned his expedition to Makalu meticulously and good teamwork resulted
in all nine climbing members reaching the summit on three successive days,
15, 16 and 17 May. The team's performance on Makalu was a great achievement but compared to Herzog's Amapurna story which attracted worldwide
attention, it lacked drama because everything went very smoothly. 'Expeditions in which nothing goes wrong', remarked Franco, 'are as lacking in
history as nations which are happy.'

Cho Oyu which was first climbed in 1954 by Herbert Tichy, an Austrian,
with Pasang Dawa Lama, was the Indian maiden attempt at a major
peak. The Indian team, composed of fairly inexperienced mountaineers,
was led by a Bombay solicitor, K.F. Bunshah. While leaving to join the
expedition after handing over as Principal of the Darjeeling Institute, Nandu
Jayal had remarked, 'After climbing Cho Oyu, my next destination is Everest.'
But that was not to be. Cho Oyu was climbed by Sonam Gyatso and Sherpa
Pasang Dawa Lama on 15 May 1958, but Nandu Jayal who died of pul-
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nlonary oedema, had to be left behind.
Though marred by tragedy, this success spurred the Indian Sponsoring
Committee to book Everest for 1960. Only the loftiest mountain seemed to
be a worthwhile goal for the Indians now.
Indians on Everest

By the time the necessary decisions were taken, adequate funds provided,
and the leader selected, it was already August 1959. Within a period of five
or six months, manufacture and procurement of clothing, equipment and
other stores were arranged, including the import of oxygen cylinders and
masks; prototypes had to be made for some of the items, and their field
trials held before manufacture. After the selection of the team a pre-Everest
training course was held which gave an opportunity to members of the team
to go through their paces and get to know one another. With the leader's
organizational capacity and the fullest co-operation of everyone, the task
was conlpleted on schedule. The expedition was able to set up a summit
camp at 8492 m. At 3 a.m. on 25 May 1960, Sonam Gyatso, Nawang Gombu
and Narinder Kumar got out of their sleeping bags and some hours later
were on their way to the summit. The weather was none too good and was
deteriorating fast. Strong winds and powder snow made visibility poor and
the going very tough. It took them many hours to reach the foot of South
Summit (8754 m). Further progress became very slow and extremely hazardous, and they reluctantly retreated when they were less than 215 m from
their goal. Soon the monsoon struck with all its fury, and the expedition
had to withdraw hoping for another date with the mountain.
With two special expeditions in 1961 (to the virgin peaks of Annapurna
I11 and Nilkanth), both successful, the second Indian expedition in 1962 had
a more experienced team and Major John Dias was selected to be its leader.
The summit team consisting of Kohli, Sonam Gyatso and Hari Dang, reached a height of 8846 m before they were beaten back by impossible weather
conditions. The team, however, set up some records in human endurance.
The summit team spent three consecutive nights at the last camp at 8615 m,
more than half the time without oxygen, having spent the preceding two
nights at South Col; Gurdial Singh and one Sherpa were at South Col(8000
m) for six days, most of the time without oxygen. The team's doctor,
Captain M.A. Soares, spent forty-five consecutive days at camp 111
(6523 m).

Other Expeditions to Everest
In 1963 Norman G. Dyhrenfurth led a very strong American teani to Everest.
On 1 May, James Whittaker and Nawang Gombu (Tenzing's nephew)
reached the summit. For the next two weeks the weather led all to a standstill.
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For the subsequent effort, Dyhrenfurth had planned a two-pronged simultaneous ascent of Everest. Finally on 22 May, Barry Bishop and Luke Jerstad
climbed by the conventional South-East Ridge route and reached the summit
at 3.30 p.m. William Unsoeld and Thomas Hornbein went by the new West
Ridge route and reached the top after a tiring and difficult ascent, but too
late, at 6.15 p.m., to meet the first party on the summit as planned. They
came down by the South-East Ridge route, thus completing the first high
traverse of Everest. At the foot of the South Summit, Barry Bishop and
Jerstad were waiting for the West Ridge team. By the time Unsoeld and
Hornbein came down, it was completely dark but fortunately they were able
to make contact with the waiting pair. All thc; four members were forced to
bivouac in the open at a height of 9500 m. The weather gods were
kind, there was no strong wind at night and the party escaped without
too much damage. However, all except Hornbein suffered from severe
frostbite.
Meanwhile the Indians were preparing for their third attempt in 1965.
They organized expeditions to Trisul, Nanda Devi, and Panchuli in 1964,
of which the last two were successful. Twenty-six climbers were selected for
a pre-Everest expedition to Rathong Peak in western Sikkim. M.S. Kohli
had already been chosen as the leader with Major Narinder Kumar as his
deputy. A team of fifteen was selected on 14 November 1964. This team left
for Everest on 25 February 1965 and made the first successful ascent 85 days
later. In between the expedition had to face several setbzcks, the worst of
all, as usual, on account of the weather. After an early start and encouraging
progress on the mountain, bad weather forced the party back to the Base
Camp. 'There had not been a single day from 25 April to 11 May when the
wind's roar could not be heard at the Base Camp', wrote Kohli in one of his
despatches. When the weather improved Kohli again moved up his mountaineers. On 20 May at 9.30 a.m. the first summit team of A.S. Cheema and
Nawang Gombu reached the summit. That made Gombu the only man in
the world ta have made two successful ascents of Everest. Sonarn Gyatso and
Soilam Wangyal made the second ascent on 22 May. Two days later the hattrick was performed by C.P. Vohra and Ang Kami who were the third pair
on the summit. On 29 May, the twelfth anniversary of the first attempt on
Everest, the fourth team of three climbers, H.P.S. Ahluwalia, N.C.S. Rawat
and Assistant Sardar Phu Dorji reached the coveted peak. Never before had
three men stood on the summit together, nor had four parties successively
reached the peak. The record of nine men on top remained unbroken until
the Franco-German expedition of autumn 1979. To Indian mountaineering
it gave a tremendous boost. From one or two expeditions a year to peaks of
6000 in and above, within five years the number became fourteen or fifteen
and in the mid-seventies it rose to thirty-five or so a year. Many difficult
peaks have been climbed by the Indians, including Hathi Parbat, Shivling,
Changabang, Sakang and Sasar Kangri.
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Development of' Advanced Techniques
1965 became a significant milestone in the history of mountaineering in the
Himalaya. A century earlier climbers had made the first ascent of Matterhorn and thereafter Alpinists turned their attention from conventional
ascents to more difficult routes, first of ridges and then of Great Walls. The
spirit of man found new and more difficult wavs of getting to the top and
used increasingly sophisticated equipment. Even so, progress was painfully
slow: it took almost 66 years for the Matterhorn to be climbed by the hazardous North Face. The techniques and equipment which had been perfected
in the Alps were now brought into play in the Himalaya.
From 1965, Nepal had remained closed to foreign expeditions for four years.
When the ban was lifted in 1969, it became possible for experienced climbers
to telescope developments in the Himalaya into the seventeen years from the
first ascent of Everest, to the attack of equivalents of the Eiger North Wall
and the North Face of the Matterhorn, at Himalayan altitudes. The British
were the first to make a bid on the South Face of Annapurna, a formidable
mountain wall with 4000 m of steep rock and ice leading up to its 8000 m
summit.

Attempts on Everest South- West Face

A new generation of mountaineers now started looking for more difficult
routes up major mountains that had already been climbed. Perhaps the most
challenging and certainly the most glamorous prize was the South-West
Face of Everest. In the short period from 1969 to 1978 after the Nepalese
Government relaxed its restrictions on entry, five expeditions tried the Face
and failed, defeated by a combination of strong winds, intense cold, and
problems of high altitude, in addition to severe climbing conditions.
The Japanese made a light reconnaissance in the spring of 1969 followed
by a reconnaissance in force in autumn the same year. They were able to
establish camp V at 6500 m before winding up the exploratory plan. A
massive Japanese attempt the following spring failed because of a couple
of mishaps in which the team lost six Sherpas, and considerable time, thus
delaying the build-up.
Since 1970 there have been two expeditions from the Nepal side every year
from several countries. The Japanese reserved Everest in 1970 for both
spring and autumn. Four climbers gained the summit in the first expedition,
including the famous Naomi Uemura in the first party. In the second expedition Y Miura skied down from the South Col (7880 m) to the Western cwm
using a parachute to break his speed on the precipitous slopes. A film of this
daring exploit has thrilled audiences throughout the world.
In 1971 Norman Dyhrenfurth had organized a nlultinatio~lalgroup of
individually strong climbers representing six countries. Even the lure of
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Everest failed to bind this motley collection of mountaineers into a well-knit
team, and the expedition broke up. India paid a heavy price in this experiment in international mountaineering. Major Harsha Bahuguna, a fine
gentleman and mountaineer, died on this expedition under tragic circumstances. Even after the virtual break-up of the expedition some members
attempted to force their way up the South-West Face, but failed for want of
adequate support.
In the latter half of 1971, a large Argentinian expedition failed, as did Dr
Herrligkoffer's European team in the spring of 1972 and Chris Bonington's
team in the autumn of the same year. In 1973, a Japanese expedition placed
four men on top, while a rather extravagantly organized Italian Army group
succeeded in sending six members and two Sherpas to the summit.
Chris Bonington returned to the South-West Face in the autumn of 1975.
The team, consisting of eighteen strong climbers supported by sixty highaltitude Sherpas, was equipped with protective clothing and special ironmongery to withstand the extremely severe climatic conditions. Doug Scott
and Dougal Haston reached the summit on 24 September, to be followed
two days later by Boardman and Sherpa Pertemba. This was actually the
first occasion o n which the summit of Everest was reached by British mountaineers. The achievement was marred by the disappearance of Mick Burke,
the BBC cameraman who climbed the last stretch alone. and failed to return.
Both parties climbed the last few hundred metres from the South Summit
onwards along the South-East Ridge. The true ascent has still to be made
the whole way up the South-West Face.

Women on Everest
In 1975, as many as fifteen climbers from three expeditions reached the
summit. It was also the international Women's Year and so, fittingly, the
Goddess Chomolungma welcomed a Japanese housewife in the company of
Sherpa Ang Tsering on the top of the world. Later, another woman, this
time a Tibetan, made it to the top along with eight other climbers in a
Chinese expedition. It was the first ascent of the mountain from the North,
recalling the heroic attempts of the British in the years before the war.
In 1976, two climbers of a British team reached the summit. Both of them
were badly frost-bitten, and five inen lost their livcs on this fateful venture.
The Alnerican Bicentenary Expedition also completed its mission in the
post-monsoon period of 1976, with two climbers hoisting the American
Stars and Stripes on the top of Everest.

Everest ~'ithoutOxygen
'Will Everest ever be climbed without oxygen?' Climbers had reached 8615
ni without oxygen, and many people considered this the limit of human
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endurance, but Messner and Habeler proved otherwise in 1978. These intrepid
Alpinists braved the physiological 'Death Zone' and reached the highest
peak on earth without oxygen. In the post-monsoon season of 1978, three
members of a joint European expedition, one German and two Sherpas, also
made the summit of Everest without oxygen. If there were any doubts about
the first claim by Messner and Habeler, they have been put to rest by the
repeat performance.
From 1921 to 1978 there have been forty-five attempts at scaling Everest.
In fifteen successful expeditions eighty-one climbers (five men without
oxygen) including three women have stepped on the coveted pinnacle: of
these, twenty-five did so in 1978! But these achievements have not been
possible without much loss of life. Over forty-eight climbers have lost their
lives in enabling others to attain the highest point on earth.

,

The development of modern techniques employing the latest artificial aids,
encouraged mountaineers to take on technically more demanding peaks in
the Himalaya. The South Face of Annapurna and the South-West Face of
Everest entailed going the harder way up major peaks already climbed.
Some mountaineers, however, started looking for smaller mountains of
between 6000 and 8000 m which had no obvious or easy way to the top.
The first objective was the 6864 m high Changabang which was described by
Longstaff as 'the most superbly beautiful mountain I have ever seen, its
North-West Face a sheer precipice of 5000 feet'.
An Indo-British expedition jointly led by Chris Bonington and Balwant
Sandhu climbed this difficult peak in the spring of 1974. Six climbers, four
British and two Indians, reached the summit.
The success of the Indo-British expedition focussed the attention of other
Alpinists on this challenge and in four years as many expeditions reached its
summit by different routes. The three expeditions that climbed in 1976 alone,
were the Japanese expeditions by the South Face in June 1976; the two-man
British team by the West Face in October 1976, and in the same month
another British expedition by the East Ridge. Finally an Anglo-Polish party
succeeded on the extremely difficult South buttress in the autumn of 1978.

Indians on Kanche??jurzga
In 1977 an Indian Army team led by Colonel Narinder Kumar climbed
Kanchenjunga for the first time by the more difficult and hazardous SouthEast Ridge. They followed Paul Bauer's route from the Zernu glacier. Major
Prem Chand and Naik N.D. Sherpa were the summiters. Like Charles
E V ~ S 'team earlier, they also left the last few metres untrodden, honouring
the sentiments of the Sikkimese who hold Kanchenjunga sacred. Paul Bauer
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paid high tribute to this climb. Dr Nishibori, President of the Japanese
Alpine Club considered it 'one of the greatest achievements in mountaineering history.'

The Tiger of the Snows
It has been said that if God had not created the Sherpa, Everest might be yet
unclimbed. 'The man from the East' which is what Sherpa stands for, is so
inextricably a part of mountaineering in the Himalaya that there is hardly
any incident or adventure in the last fifty years which has not included him.
Like a strong mountain goat, humble, sturdy and swift, he climbs, ferrying
loads up the precipitous and treacherous ice, rock and snow slopes, through
inclement weather, biting winds and many other serious mountain hazards
until the leader of the expedition prevents him. The fantastic endurance and
equanimity of the Sherpa, his friendship that never fails, company that
always cheers, his assurance born of skill and courage, have few parallels in
mountaineering history. He is the true Tiger of the Snows, and without him
so much by so many could not have been achieved, certainly not at such
little cost in money and life.
MOUNTAIN ENVIRONMENT

Considering the magnitude of the Himalaya, the impact of the increasing
number of mountaineering expeditions on the environment might not appear
to be of too great consequence. Nevertheless it is also not insignificant.
The Nanda Devi sanctuary, which has only one entrance, has been severely
affected by more than two dozen expeditions a year in recent times. With
the opening of fresh trails, hunters, poachers, trappers and other exploiters of
forest wealth have followed and as a result, there has been unchecked and
indiscriminate destruction of flora and fauna. The expeditions themselves
have been guilty of denuding the higher slopes of juniper, rhododendrons
and other bushes for fuel. With the disappearance of trees and other vegetation, the rate of erosion and landslides has increased, exposing bare rocks
on which nothing call grow. It is not surprising, therefore, that large areas
and innumerable slopes on popular expedition routes, and the grounds
frequently used for base camps, are being converted into barren patches.
Man's thoughtlessness has adversely affected the unspoilt beauty of places
like Kishtwar, Solu Khumbu, Nanda Devi Sanctuary, Manali and many
sites in hitherto unpolluted places in the high mountains. It has become
fashionable to visit places like Thyangboche, Khumbu glacier or the base
camps of other major mountains, leaving behind, not only wanton destruction but trails of garbage.
In the decade ending 1974, the traffic to Solu Khumbu increased from
300 a year to 3400-an example of the new human invasion of the higher
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Himalayan areas. Gone are the days when a few surveyors quietly roamed
about, and when there were less than a dozen expeditions in the whole
Himalaya. The present is an era of organized recreation with hundreds of
mountaineers, trekkers and tourists visiting the Himalayan region each year.
Their presence makes heavy demands on scarce resources such as fuel, water
and space in these limited areas. The destruction of vegetation here is
almost irreversible since at elevations above 2500 m regeneration is difficult.
This influx has unfortunately now spread to Ladakh, which for centuries
had maintained a delicate ecological balance between limited numbers of
huinan beings and very limited natural resources.

PART 111

INTERRELATIONSHIPS

CHAPTER 21

HIMALAYAN ENVIRONMENT
A. D. MODDIE

The earth has cancer, and the cancer is man: this is one of the most telling
sentences of our time. The cancer of man's pollution and poverty is fast
extending itself over the face of the earth. It has been steadily creeping over
the Himalaya, unspectacularly but relentlessly. Once beautiful, forested
hills are becoming bare, ugly landscapes. Ecological degradation is setting
in across the whole range. 'The Himalayan arc', says Eric Eckholm 'forms
an ecological Gibraltar whose fate looms over the well-being of hundreds
of millions'-about 50 million in the mountains, and about another 300
million in the Indus, Ganges, and Brahmaputra valley systems. The
ecological clock is ticking away. The deserts of Afghanistan are in the late
evening; Bhutan and Arunachal Pradesh may still be in the early morning;
and the Central Himalaya is in the late afternoon of the Himalayan day.
Wildlife is being fast exterminated, and both nlan and mountain are becoming
poorer.
GLOBAL CONCERN

Since Stockholm, 1972, and the spread of environmental consciousness, an
awareness has been dawning that the mountain ranges of the world, the
Himalaya and Andes in particular, are in a state of jeopardy, and that their
biospheric problems begin with the impact of man on the mountains.
UNESCO-sponsored conferences have been held in the European Alps,
then in the Andes, and latterly for the Himalaya-Hindu Kush area a t
Kathmandu in September 1975. Earlier, in December 1974, a conference
of over forty scientists and mountain experts from many countries assembled
in Munich to take stock of this problem. At the end of the conference, they
issued the following Statement of Concern:
STATEMENT O F CONCERN
Mountains and the Human Future
I . Man has been the maker of deserts in past ages, even with his bare hands, and often
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in the name of progress. Now that he is multiplying fast, and has more powerful technology, his capacity to endanger the balance between Man and Nature ('Only One Earth')
has been enhanced many times.
About a third of the earth's land surface, the mountain regions, seemingly permanent,
are anlong the most fragile once deforestation and soil erosion begin. Yet their potential
for human well-being, for agriculture, forestry, water and power systems, and recreation,
can affect half the human race, for better or for worse. In many places the misuse of
mountain land causes economic losses far in excess of any gains from development
endeavours.
Eco-stress in the mountains has widening destructive impact in the plains with floods;
the siltation of dams, reservoirs and ports; the loss of agricultural produce, and of
homesteads; leading to irreplaceable human and economic losses.
The combined eco-stress on mountains and plains affects the world's two major problems,
food and energy, especially in the developing world. Eco-stress undermines national
and international efforts in economic development.
Yet, there is hope, and there is vast potential for human benefit, given awareness of
the problem; and if conservation-oriented development techniques are explored. Many
are already known. They need implementation. In the developed mountain countries
there are many useful examples of timely economic and ecological development to
serve as a guide to prevent an avalanche of disastrous consequences.
Eco-development also needs new levers for resource and employment generation,
especially in poor developing mountain lands, which are in both an ecological and a
resource trap. In many areas important possibilities exist especially where recreational
potential and hydrological resources exist but are unavailed of.
New sources of energy for mountain peoples are the key to the problem of saving and
spreading forest cover, the shield of agriculture in both mountains and plains. There
is promising potential for such new sources of energy from hydro-power, fuel forestry,
and even solar energy.
Urbanization and population increase are driving millions of plainsmen to seek
recreation and peace in the hills. This is a mounting environmnetal threat, but one which
can be turned into potential benefit if ecol~gicallyplanned tourism, which can respect
landscapes and cultures, could provide alternative employment for populations whose
subsistence technology is rapidly depleting their resources of land and forest.
We who are concerned with the implications of ecological degradation of mountain
environments, believe that the dimensions of this problem call for an immediate transnational, multidisciplinary response including the joint use of all available scientific,
technical, economic and political possibilities.

PAST ATTITUDES

In bygone ages the Himalaya, seemed etcrnal; man's onslaught has rendered
them among the most fragile eco-systems of the earth. Most people still
have the hangover of past attitudes to the Himalaya: they treat the Himalaya
as some kind of Shangrila, or as the Abode of Gods; of little economic use
to man and with limited geophysical in~plicationsfor the lands and peoples
around it. True, the Himalaya being the highest and most majestic mountain
, an aesthetic and spiritual quality which calls to the
range of the ~ o r l d has
spirit of Man, and makes it almost a symbol of the Super Conscious; but it
is more than an altar to worship at, an arena for human sublimation by
yogi or mountaineer. It is the weather-maker of Asia. The interaction of
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the annual monsoon and the eternal Himalaya makes the wcather for the
whole of South Asia, and it also influences the continental climate of the
whole of Central Asia. Without the Himalaya there would be major climatic
changes in most Asian countries. They are also the source of rivers-and
of hydroelectric power, actual and potential-of the Indian subcontinent;
watering Pakistan, India, Nepal, Bangladesh and Bhutan. The whole range
is like Bhagiratha's bent bow which strikes arrows at glacier and snow slope,
and releases hundreds of streams of water down to the subcontinent below.
The hydroelectric potential is incalculable and only partially tapped: the
potential of a single valley-the Karnali valley in Nepal-is expected to be
the same as the entire installed capacity of India or about 18 million kW.
There is fabulous hydroelectric potential in the 70-km Brahmaputra bend,
in which its waters come crashing down nearly 3000 m in so short a distance. Its estimated hydroelectric potential is about 30 million kW. K. L. Rao
in India's Water Wealth has estimated the hydel power potential of
the Indus basin to be 4630 rnw at 60 per cent load factor; that of
the Ganges at 2395 mw, and that of the Brahmaputra at 1315 rnw. The
Himalaya could also be the source of much wealth in the shape of timber,
forest produce, minerals, and a major source of fruits and wool. But all
this calls for environment-oriented planning, not blind exploitation.
The tragedy is that the Himalaya have not been looked upon as reservoirs
of resources, but as remote retreats, barren, wild, and resourceless. The
people of the subcontinent have turned their backs on the Himalaya for
centuries, except for spiritual purposes. They have turned to them as places
of pilgrimage. People in other parts of the world have responded to them as
challenges to adventure upon the world's highest mountains; and names
like Everest, Annapurna, Kanchenjunga, Nanda Devi, and Nanga Parbat
have beckoned heroic hearts from every continent.

Demographic Threat
Much of the western Himalayan region from Afghanistan through Ladakh
to Lahul and Spiti has been mountain desert for centuries; but the cancer
is spreading eastward fast, and the carrier is man, both Himalayan and
non-Himalayan man. Mounting populations in the inhabited hill regions
up to 3000 m have in many cases multiplied as fast or faster than the population of the Gangetic plain or the coastal plain of India. In the 50 years
since 1921, a comparative study of 18 sample districts has shown that the
populations of districts below 3000 m elevation in the Himalaya have risen
170 per cent, whilst those of selected districts in the Gangetic plain have
risen 127 per cent, and those in the coastal plain only 99 per cent. These
mounting numbers of poor hill peasants are pushing up the valleys to the
last rocky slopes which can be tilled for the most meagre subsistence farming.
Before the plough and the axe, fine forests have fallen over thousands of
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square kilometres in the last thirty years. The denudation of vital forest cover,
which should be 60 per cent of the land area i n hill regions for ecological
stability, has led to disastrous consequences in the shape of soil erosion, the
siltation of dams, and the scourge of annual floods. The hillman has very
limited arable land, and on an average he can barely produce 50 per cent of
his food. For example, there are 17.6 people per ha of cultivated land in
the UP hills; the figure ranges from 2.3 to 5.8 for the rest of the state. The
apparent population densities of 75 per sq. km in the UP hills, and 370 psr
sq. km in the UP plains is deceptive and misleading. With erosion fast
removing the hills' thin irreplaceable top soil and its nutrients, there will be
diminishing food production per capita. Actual population increase and
projections of four Himalayan districts in Himachal Pradesh and UP, point
to the most dangerous phenomenon of the halving of per capita landlrnan
ratios by 1991, from what are already small holdings of about 0.2 to 0.25 ha
per capita in 1951; and even these may be fragmented into pocket-handkerchief holdings in five to ten parts.
There will be widespread consequences of this deleterious impact of
multiplying man and his n~ultiplyinglivestock on the Central Himalaya, in
Garhwal, Kumaun and Nepal, in the next stage of the extension of the
western mountain desert, unless immediate and massive remedial steps are
taken. Nepal provides the most dramatic example of the speed of desertification of the most beautiful part of the range, the Central Himalaya,
which Frank Smythe described only thirty years ago as its 'cream'. In a
flash, within the decade ending 1971, Nepal has lost 50 per cent of its forest
cover. Two-thirds of its people live in the hills, and they cannot feed themselves on spreading aridity. Its people have, therefore, had to flow down
with the silt and the water, and spread themselves over the entire rarai
belt, extending into the hills of Garhwal, Kumaun, Darjiling, Sikkim and
Bhutan; and into the plains of India. This disastrous phenomenon is not
confined to the Central Himalaya alone. Everywhere the treeline is receding
and the hills are browning. The brown disease is spreading fast within one
generation.
TECHNOLOGICAL THREAT

Over-exploitation and denudation grows not only with the growth in numbers
of the hill peasant; man from the plains equipped with higher technology
and larger resources, is fast invading these remote and serene highlands.
In their pursuit of the glittering summits, mountaineers need to pause, and
ask themselves how well-founded their love of mountains is; how long those
beautiful environments below the snowline will remain beautiful; and whether
their purity is now lost for ever.
There are already alarming reports of the impact of mountaineers and
trekkers on the very scarce natural vegetation above 3000 m in many parts
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of the Himalaya. Two examples may suffice to illustrate. The first is in Sola
Kho~nbuin Nepal, and the second in the Nanda Devi sanctuary which has
only one approach. When expeditions destroy vegetation at these altitudes,
it may take generations for the regeneration of plants. Nature ccnservancy
experiments in such high-altitude regions as Snowdonia in North Wales
have shown that when mountain lands are preserved from human beings,
it takes over 20 years just for grass to grow about 30 cm. Nature must be
given time, if man is to replenish intelligently what nature so sedulously
creates in such harsh conditions.
Huge dams have been built in India, Nepal and Pakistan at enormous costaveraging between Rs 1000 to Rs 2000 million each-with life expectancies
of between a hundred and two hundred years. Within ten years of the construction of these-dams, their life expectancies have shrunk to a half or a
quarter; and this has been caused by enormous siltation in the treeless catchment areas behind the dams. This has led to an enormous waste of resources.
The mere erection of concrete walls in narrow defiles cannot produce irrigation water and hydroelectric power for long, if the cancer behind the dam
is ignored.
Sedimentation rates of the reservoirs of such Himalayan dams as Bhakra
and Ramganga are given below, in years :
Balance life
Number of
Revised
estimated
years needed to fill live
storage
life to fill dead ro fill 50 %
st orage
of live storage

Year of fist
imporrnding
of water

Originally
estimated
life to fill dead
st orage

Bhakra

1959

88

47

147

105

Ramganga

1973

185

45

223

177

Whilst there has been enormous expenditure on major dams, the benefits
of irrigation have gone entirely to the downstream command areas. There
has been an almost total neglect of the hydrology of springs, which sustains
most of the vegetation and human life of the hills, and the survival of which
is seriously threatened by the increasing denudation of forests. The preservation of hill springs is a matter of the first priority in any ecological planning
of the hill areas. When they dry up, the organic life around them will perish;
and it is beyond the combined resources of governments and international
agencies to bring water back to the plant and human communities in the
mountains.
Forestry practices have been a major ecological threat to Himalayan
environments, and forestry policies have not yet been able to cope with the
situation. Widespread deforestation, either because of felling by the organi-
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zed sector, or the random felling of the local peasant, has far exceeded thc
very small areas covered by the afforestation plans of the governments of
the Himalayan states. It is probable that actual afforestation has not ex.
ceeded 2 per cent of the area deforested; and when we recall that it takes
minutes to fell a tree, but 50 to 100 years for it to mature a t these altitudes,
it does not require great imagination to visualize that devastation is upon us
already, between the infinitely slow vegetative process of afforestation, and
the rapid mechanical sweep of deforestation. The difference in time scales is
almost that of the movement of a glacier compared to that of an avalanche.
On the one hand, this rapid deforestation has created a serious firewood crisis
for Himalayan populations, and, on the other, it has led to massive depletion
of the scarce top soils upon which human populations and organic life
depend. R. Hoegger has drawn our attention to the astounding figures
of soil depletion in the Himalaya as compared with the Alps. It was calculated that the Karnali river is moving some 75 million cu. m of silt and
dCbris every year, an amount that corresponds to a 1.7 mm soil cover of
the whole Karnali Watershed.' As a comparison: these 75 million cu. rn of
solid material are two and half times more than the Kander, a river in the
Swiss Alps, has deposited in the lake of Thun during the last 250 odd
years, since 1713 (Kander Delta).
In the same publication S.P. Mauch has shown the ecological deficit of a
region in Nepal, as a result of losses of energy and food arising from land
erosion. The table below shows that the region's deficit in energy is 65 per
cent, and in food 30 per cent.

Ecological Deficit of the Region
Energy fuel
in 106 kcall
caplv

Food (~~tetabolic
elrergy)

Region's demand at present level of population
and material needs
Region's reproductive capacity, in % of needs
Region's ecological deficit, in % of present
needs

If present trends continue, these increasing deficits will make it impossible
for mounting human populations to survive in such regions; not to speak
l'Mountain Environment and Development', Swiss Association for Technical Assistance
in Nepal, Tribhuvan University, Kathmandu, 1976.
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of the radical transformations of entire eco-systems for the rest of organic
life. This depletion of soil and energy potentials is absolutely basic to all
developn~entalplanning in such regions.
Himalayan forestry has, by and large, suffered from a century of mistakes,
neglect, and shortsightedness. Today we stand at a critical point in Himalayan forestry policy; many past assumptions both explicit and implicit, no
longer hold good. When forestry policies were framed more than 50 years
ago in India and Pakistan, the assumptions then were of low populations,
low demand, and limitless forests. Nature's bounty was all around for man
to seize at imprudently. As we have shown earlier, we now have high
population densities per unit of arable land, and limited forest resources.
The second earlier policy assumption was that it was enough for governments to give priority to corninercial forestry in heavily-forested areas yielding the maximum revenue for the department. There was little or no regard
for the ecology of the region, or for soil conservation. The policy in earlier
years also led to a relatively low plough-back of revenues into afforestation
measures to match deforestation.
The third policy assumption was that, if the forest department relinquished
proper forestry management responsibility for the class I1 forests (not the
best commercial forests) these, and the civil forests. could be suitably
managed by local pancltayats. In the UP, there was even a hope that forestry
education might be given to the local people, though, of course, the forestry
department took no responsibility for it. As a result, 8000 sq. km of civil
forest lands in the UP hill areas are now virtually treeless.
There is need for a total revision of forestry policy in the Himalaya on
the basis of changed factors. The first of these is that there are very few
forests left, and that the forest-produce needs of mounting local populations
for firewood, fodder, agricultural implements, and house construction
should be met as a first priority. In Nepal it has been computed that the
wood needs of the average hill family amounts to between 1 and 1.5 tons a
year. The second priority, concurrent with meeting the immediate needs
of the population, is for soil conservation, widespread afforestation, and
ecology-based land-use planning. The revenue needs of the forestry department must now come third, after having enjoyed first priority for over fifty
years. Only such drastic reorientation of forestry-policy objectives can
help the hills and the people of the hills.
Inadequate technology in road building has led to similar results, less
dramatic but as widespread. In 1947, Karponang, 15 km up the track
from Gangtok to the Nathu la on the Tibet border was dense with one of
the world's finest rhododendron forests, dripping with 500 cm of rainfall a
year. It was a shock to discover ten years later, that not one tree stood there.
Authority and its contractors were the carriers of this cancer. Even in
economic terms, the recurring maintenance cost of the new road in an eroded
landscape would amount to more than the capital cost of the construction
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of the road, quite apart froin the biospheric and aesthetic loss to Sikkim of
such a treasure as a rich rhododendron forest. Such road-building technology
has led to serious damage to the hills in the Alakananda Valley in Garhwal,
and in the upper Satluj Valley in Kinnaur, to quote just two examples. Soil
conservation needs to be the handmaiden of road building, as it should be
of forestry too; but, unfortunately: this has not happened and a very heavy
ecological and economic price has been paid for it.
The traditional nomad communities, gujjars, gaddis and so on have overgrazed vast tracts of the Himalaya with mounting livestock, to keep pace
with human population. Then there are new 'nomads'-the tourists, trekkers
and mountaineers. Even the first phase of this new nomadism in the last
fifteen years has shown its destructive potential for both landscapes and cultures. New tourist resorts have been built without any serious thought on
alternative sources of energy, and trees, the only source of local energy.
have been cut down thoughtlessly. This is the pattern from Gulmarg to
Kulu to Sola Khombu, with tourism fouling its own nest. The classic example
is that of Sola Khombu, the land of the Sherpas. Ironically, the attraction
of the Everest region is proving to be Sola Khombu's ecological and perhaps
cultural undoing. The number of trekkers and climbers rose from only
20 in 1964 to 3400 a year in 1974. The destructive potential of unplanned
tourism of even these limited numbers is apparent. The Singalila ridge
dividing Darjiling district and Sikkim from Nepal was denuded of its forest
cover long ago. In Kulu, the tree-line has been visibly receding in the last
thirty years, and it is now near the ridges. The Alakananda valley, dividing
Garhwal and Kumaun, is in an advanced state of ecological degradation.
These are only a few illustrative examples of the blight creeping over the
Himalaya.
Climbers and trekkers need to acquire an ethic of respect for their natural
environments; the planning of tourism, mountaineering and trekking needs
appropriate ecological guidelines. Especially at altitudes above 3000 m
numbers need to be kept low so as not to overburden the limited carrying
capacities of the fragile eco-system; and parties of over six persons need to
carry their own fuel, until alternative sources of energy are made available.
INTERNATIONAL EXPERIENCE

Two earlier and interesting models of conservation and development of
mountain regions present themselves in the European Alps and the Japan
mountains. In central Europe in places like Switzerland, Bavaria and
Austria, similar conditions prevailed a hundred and fifty years ago as in the
Himalaya today: poor peasantry, deforestation, soil erosion, floods, and a
weak economy. In the early phase of the industrial revolution, central
Europe almost lost its forests ; fortunately coal, and later hydel energy
came to its rescue. In the following century and a half, mainly three factors
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have accounted for the present state of conservation and development. The
first was land-use planning, with the help of land-tenure systems which, in
some cases, originated in the fourteenth and fifteenth centuries. These
were not always enforced, but at least there was a structure of law and
public opinion, around which land use systems could evolve. There was
none such in the Himalaya. In bygone times the Himalaya and their resources
seemed limitless for the very small populations sprinkled among them.
The second factor in Europe was the development of hydroelectric power
as a major alternative source of local energy for development, preventing the
destruction of forest cover. The third was the development of planned
tourism. These three made possible a happy blend of conservation and
development, providing a useful model to other mountain regions of the
world.
In Japan there is the remarkable phenomenon of only 2 per cent of the
large population of over 100 millions living in the mountains, which cover
75 per cent of the land area. This has been achieved, partly, by a policy of
conserving the mountain regions as reservoirs of resources of forestry, hydroelectric power, and tourism, and partly, by the attraction of economic
development in the plains, especially in the last thirty years. A price has
admittedly been paid for this in the acute congestion and pollutio~lof the
remaining 25 per cent of the land area in the plains where 98 per cent of the
population lives. Perhaps the Japanese model has swung too far in one direction; but the same basic principle of treating mountains as reservoirs of
natural resources, with the same combination of conservation-oriented
development factors has been applied here, as in central Europe. Both these
are useful models for the Himalaya too, despite the difference in climate,
terrain and people.
A macro survey of this nature of the Himalayan environment calls for
some conclusions as to the nature of the response to the enormous and
complex problems it presents. Firstly, there is not enough hard data upon
which to base a sound planning response. One of the first requirements is
data from aerial photography, or from remote-sensing techniques, to present
a clear picture of both land-use and land-misuse patterns, the actual forest
cover, and the extent of denudation and degradation. Only when such a
survey has been made, will it be pcssible to assess the magnitude of the
problem and the adequacy of our response to it. This may call for an international effort, as well as national and bilateral efforts.
International experience in mountain regions needs to be utilized. A brie.f
reference has been made earlier to the success in the central European and
the Japanese highlands, which point to solutions from three major directions:
(1) land-use planning; (2) alternative energy sources; and (3) environmentoriented planning for the development potential of hill regions. But, to be
able to do this in practice, it would be necessary to design and implement
exemplary interdisciplinary micro-projects for representative catchment or
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sub-catchment areas, in the three major agro-climatic regions which have
most felt the impact of mounting human and livestock populations. These
three regions may be described as the tropical and subtropical regions up to
about 1000 m elevation; the lower temperate and higher temperate between
1000 and 3000 m, and the tundra or subarctic region between 3000 m and
4500 m; above which would be the permanent snow line with arctic
conditions.
Interdisciplinary study and planning is easy to suggest, hard to plan and
accomplish, and very rarely found in practice, especially in these complex
areas with variables of climate, terrain, and man, apart from the social and
political problems which often bedevil development. One thing is certainwe can no longer look at developmental problems enclosed in the bureaucratic boxes of agriculture, animal husbandry, forestry, roads, power, etc.
The fundamental problem of planned land-use demands an understanding
of land capabilities and an analysis of the trade-offs between its major uses,
e.g. cultivation, livestock rearing, forestry-and now tourism and industry.
The interdependencies of land, energy, food, water, man and livestock are
a basic factor.
The days of the extension of plains development concepts to the hill regions
are also over. The physical features of the hill areas and their problems
demand their own peculiar responses, be it in soil conservation, or in road
construction, or in tourism, and all these have to take into account the
ecological consequences which operate on a vastly different scale from
the plains. In many cases, the problems of man and his livestock are also
qualitatively different in the hills, and therefore require different responses
too.
Hans Rieger's remark, 'There is only one Himalaya to lose' is a major
reality, not only for the 50 million people living in the Hindu Kush-Himalayan
system, but also for the hundreds of millions living around that system in
Asia, in the hills and in the plains. The lands in the plains of three major river
systems south of the Himalaya, those of the Indus, the Ganga and the
Brahmaputra, are the most directly affected. There are certainly similar
problems in other parts of the world, especially in the Andean region in
South America and in the Central African highlands. The Himalaya are,
therefore, the most spectacular manifestation of what is a global problem
demanding global attention. It is not just a matter of science or organization or money. We need to care.

CHAPTER 22

MAN VERSUS MOUNTAIN
The Destruction of the Himalayan Ecosystem
HANS CHRISTOPH RIEGER

Environmental problems in the Himalaya have received attention from
scientists of varying fields-botanists, zoologists, geographers, geologists,
anthropologists-for
quite some time, and the literature on mountain
ecosystems is now quite copious. However, most of it is highly specialized
and consequently narrow in scope. Attempts to link the different aspects
of mountain ecosystems together into a more general picture of the Himalayan environment suffer from the fact that empirical research up to now
has been sporadic, and whatever data is available does not fit together
very well. The result is that the available attempts at a more general view
of the Himalayan environment are rather journalistic.'
In this chapter we will employ a rather more systematic approach in our
attempt to describe the process of environmental destruction in the central
Himalaya. We intend to classify the main variables of the macro-ecological
ecosystems involved and to determine the relationships existing between
them and the processes involved in the present rapid degradation of the
environment. Although our approach is likely to apply on a wider scale,
we will be restricting ourselves to the central Himalaya, i.e. to that part
of the mountain chain belonging to the Ganga catchment (essentially
Kumaun to east Nepal). At the same time our analysis will take into account
not only the processes in the mountains themselves but also of their impact
on the Gangetic plain.
We will first deal with the natural factors, and then introduce man and
study his influence on the ecological system in the hills. Third, we will
describe the effects of ecological disturbances in the hills on the plains, and
finally look at some additional factors that aggravate the situation.
lFor an example of this journalistic approach, see Claire Sterling, 'Nepal', AfIantic
Monthly vol. 238, no. 4, October 1976, pp., 14-25. For a notable exception see Erik P.
Eckholm, 'Losing Ground', Environmental Stress and World Food Prospecfs, New York,
1976.
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NATURAL EROSION

Water flows downhill. This is also true in the Himalaya, where massive
downpours occur during the monsoon season (July to September). The
south-west monsoon winds cross the Arabian Sea and the Bay of Bengal,
picking up large quantities of moisture on the way, turn north-westwards
at the head of the Bay of Bengal and then advance along the Himalaya
from east to west. Here the moisture-bearing winds strike the longest,
highest and one of the youngest mountain ranges of the world, causing
precipitation-levels unequalled elsewhere. In some cross-sections of the
mountain range there are differences of elevation of almost 9000 m over a
distance of only 150 km. The steepness of the terrain, the tectonic instability
of the area, as well as the relatively young age of the mountain, all contribute
to the erodability of the slopes, and a natural weathering process results.
In the high mountains of perpetual snow and ice, glaciers scour the mountain slopes and transport rocks and boulders to the lower valleys. The huge
amount of water run-off caused by precipitation and snow melt, and the
considerable speed of run-off result in a natural erosion process. It has
been estimated that if heavy rains double the water flow, 'scouring capacity
is increased four times, ca.rrying capacity thirty-two times and the size of
particle carried sixty-four times.' (Tempany and Grist, 1958, p. 88).
The main causative factors of the natural erosion process are summarised
in Figure 22. 1. The given climatic, topographic and geological conditions
of the Himalayan mountain range lead to large water run-off quantities
and speeds which in turn result in natural erosion. Without such a natural
weathering process there would be no fertile river valleys or plains, or,
for that matter, a fertile delta area in Bangladesh. In Figure 22.1 we have
added the cultivable land, which does not contribute to natural soil
erosion, but which is a natural factor connecting with the anthropogenic
system which is discussed in the next section.
MAN-MADE EROSION

Systems generally become inore complex when man interferes in natural
processes, and erosion in the Himalaya is no exception. There are two quite
distinct processes which need to be distinguished. The mountains serve
as a source of resources for the population of the plains. This applies particularly to the extraction of timber for construction of railway sleepers, of
resin for turpentine production, or of other forest products. Where this
commercial exploitation of the mountain environment is carried on excessively-as seems to be the case in some areas of Kumaun-the forest
is decimated or destroyed. Although this form of environmental degradation is probably quite extensive, it is, paradoxically, a less serious problem
with regard to finding solutions. The number of decision-makers is limited

and with growing awareness of the forest's importance for the mountain
environment, practices could be fairly well controlled in the future. There
are hopeful signs that the authorities in UP are realizing their responsibilities
in this area of the Himalaya.
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The second process, which happens to be widespread in the Nepal
Himalaya, concerns the destruction of mountain ecosystems by the resident
population. The more important relationships are depicted in Figure 22.2.

4
to Fig. 3

4
to Fig. 3

Figurc 22.2. Subsystem man-made erosion.

to Fig, 4
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To facilitate an understanding of the processes involved, the main components can be summarised as follows: as the human population expands
in the hills, forests are depleted or degraded. The water-retaining capacity
of the natural vegetation is reduced and run-off is increased, both in quantity
and speed. This fact, deforestation itself, and the use of inappropriate agricultural techniques on unsuitable land leads to different forms of soil
erosion and, ultimately, to the loss of cultivable land. Man's presence in
the Himalaya makes itself felt in two ways : first, by large and increasing
numbers, and second, by his behaviour. To survive, man needs food, clothing and shelter as well as fuel for cooking and, according to location and
climate, heating. The way in which he fulfils these needs depends on the
traditional and culture-bound techniques as well as the norms and mores
of the society in which he lives.
Cultivation

Cultivation requires land. Population growth results in pressure to expand
the cultivable area by clearing forest lands. The land requirement of a given
population depends, among other things, on the productivity of the soil,
and this can be considerably enhanced-or reduced-by the agricultural
techniques applied. Increasing population pressure also results in marginal
land, i.e. less suitable and mostly steeper slopes, being brought under
cultivation, thus leading to a reduction of overall productivity of the land.
The quality of terracing is subject to local variation. The classic rice
terrace has an outer bund of about 30 cm height to retain the water, and
generally provides good resistance to erosion. Maize terraces, on the other
hand, are more susceptible to erosion, having no bund and being generally
inclined outwards to prevent water retention.
Irrigation of terraces can increase the yield of the available land, but
entails certain dangers. As the main rivers usually flow far below the terraces,
the steeply flowing side-streams are tapped for irrigation at a level high
enough to permit a flow along the slope of the side valley to the fields in
the main valley. There are usually no facilities for limiting flow, so that
floods caused by excessive rainfall may enter the canal and overflow at the
point where the steepest slopes are traversed and where the canal is generally
smallest, often causing big gully erosion (Tautscher, 1974, p. 8).
Livestock

Livestock is usually held in excessive numbers in the Himalaya, partly for
religious reasons, partly on account of the low yields of cattle, and partly
because of the need for animal manure. Livestock makes demands on the
forests in two ways. First, the forest is used for grazing all the year round,
and the cattle feed on young plants, and the leaves and twigs of small trees.
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Second, the leaves and twigs are lopped for cattle feed by the population.
Where this practice is overdone, whole branches are amputated and the
trees are consequently considerably weakened. The thinning of the leaf
cover reduces the protection of the forest soil, and induces the growth of
grasses and thus poses a fire hazard for the forest. Lopping also leads to
stunting and finally the death of trees and thus to an impoverishment of
the range of species, as only the trees which can survive such brutal treatment remain.
The destruction of forests by fire is at least partly affected by the existence
of livestock. Many peasants set fire to the dry cover of grass and pine needles
in order to improve the growth of fresh grass and to destroy the slippery pine
needles which pose a danger to livestock grazing on the slopes. In areas
where the burning of forest grass is practised regularly, a characteristic
open forest of old pines without any young trees has resulted. Of course,
self-incendiary fires also occur, but according to Donner (1972, p. 355),
purposely-laid or carelessly-caused forest fires are the rule.
Finally, mention must be made of shifting cultivation which is still being
practised in some parts of the Himalaya. Since yields on the primitivelycleared and cultivated land are low, the area burnt is correspondingly large.

Firewood and Timber
In the absence of alternatives the fuel needs of the population in the Himalaya
are met by firewood. Trees are robbed of all their branches except for the
top crown. According to Robbe, 1954, annual firewood consumption is of the
order of 0.6 cu. m per family or well over one million cu. m for the whole of
Nepal. However, this figure seems to be a gross underestimate, for F A 0
calculates the production of wood for fuel purposes in Nepal to be no less
than 6.6 million cu. m in 1967 (Donner, 1972, p. 354). In a study by Mauch,
1974, it is estimated that over 90 per cent of wood extraction from the
forests in the Kalinchowk area is for fuel purposes.
The forests also have to meet the population's need for construction
timber. This varies considerably according to climate and local building
styles. As far back as 1931, Heske (1931, p. 571), criticised the wasteful
use of timber in constructing houses in Tehri-Garhwal and concluded that
an average family of five persons requires one tree trunk annually for construction purposes. Mauch (1974, p. 9), confirms that in the central Himalaya
(eastern Nepal) about 70 cu. m of valuable wood is logged per house, although less than 20 cu. m would suffice if properly and efficiently utilized.
Timber and firewood extraction, forest clearance for cultivation, grazing,
lopping for fodder and burning of the undergrowth, in conjunction with
inefficient timber utilization are causing a general degradation of the forests
by thinning, over-ageing and finally local destruction. It is evident that the
destruction of the forests is progressing more rapidly every year and that
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Nepal, for instance, is likely to be all but totally denuded by the end of
the century. Without alternative sources of energy this process cannot be
stopped (Mauch, 1974, p. 5). On the other hand, Donner (1972, p. 354),
considers the provision of alternative fuel resources in the near future an
unrealistic proposition.

The Forest's Eflects on Soil and Water
The state of the forest and vegetation cover has decisive effects on the water
household of a given area. A good forest will provide relatively high infiltration-rates and a correspondingly low run-off of water, because of the
relatively stable and porous condition of the soil and the protective layer of
leaves and other organic substances. Numerous experiments in Europe,
America and Japan have confirmed the absorptive capacity of the forest.
However, the application of these results to Himalayan conditions is not
without problems. Where rainfall is of long duration and intensive, as is
frequently the case during the monsoon period, saturation may occur and the
run-off-retarding effect of the forest may decrease rapidly.
On the other hand, it has been proved that denuded soil soon becomes
compacted to such an extent that run-off is accelerated and soil erosion
results. The high kinetic energy of raindrops falling on the naked ground
breaks up the soil and carries it away down the slope. The progressive drying
out of the soil through overheating leads to a destruction of organic matter,
reduced water-holding capacity, and increased evaporation of moisture.
To complete the picture of man-made erosion in the Himalaya, a number of
additional factors, which are not contained in Figure 22.2 may be mentioned
in passing. The cultivation of wheat in winter, propagated by several development assistance programmes, reduces the grazing area available to cattle,
so that forest grazing is on the increase. Recently, several authors have
noted the fact that the increasing distance of the receding forests have made
firewood procurement difficult so that cattle dung is being dried for fuel.
This deprives the soil of valuable manure, so that productivity drops
(Eckholm, 1975; Hogger, 1975). Finally, road construction also contributes
to erosion. While some roads are aligned along the river valleys and are
relatively secure, others are aligned higher up, thus changing the run-off
of the slopes. Gully erosion results on a large scale. The roads frequently
have to cross geologically unstable slopes and thus cause numerous landslides. Where hill-side cutting is practised, the soil is simply dumped into
the rivers, thus enhancing the sedimentation problems of the rivers for
several years (Tautscher, 1974, p. 9).
EFFECTS ON THE RIVER VALLEYS AND PLAINS

The main interrelationship between natural and man-made erosion on the
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Figure 22.3. Subsystem of downstream effects.
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one hand and their effects downstream and in the plains on the other are
depicted in Figure 22.3. Increased run-off makes itself felt in two ways:
in terms of run-off quantity and in terms of run-off speed. To begin with,
increased run-off quantities may temporarily exceed the capacity of downstream river beds and thus directly result in floods. In addition, reduced
infiltration of water into the soil may reduce the groundwater level and thus
lead to the drying-up of springs. Mountain springs are important supplies
of drinking water and irrigation. According to Jahn ( I 975, p. 5), there seems
little room for doubt that many springs have reduced their flow or dried
up completely in the last decades because of the destruction of forests. In
many villages visited by Donner the villagers confirmed that water now has
to be fetched from farther off than a generation ago.
Heske (1931, p. 586), posited a direct connection between the regularity
of water flow of rivers originating in forested areas and those from areas in
which. deforestation was widespread. He prophesied that detailed analyses
would prove the relationship to be more pronounced in India with her long
dry periods. However, such detailed analyses do not seem to have been made
up to now. In any case, they would require long-time series of measurements,
which are not available at present.
The increased speed of water flow intensifies the digging of torrents into
their bed material. The continuous erosion of the bedrock reduces the support
of the slopes, thus causing landslides. Slope portions right above the gorge,
which are kept in place only by friction but have no support at the foot, slide
into the gorge, removing the support for higher areas and increasing infiltration into the formations behind the steep rock face (Tautscher, 1974,
p. 3). This type of erosion not only extends uphill but can also lead to the
collapse of the steep face, causing the very dangerous damming up of big
rivers.
Sheet erosion, gully erosion and landslide erosion, together with the
scouring effect of'torrents and streams, produce sand and silt in huge quantities which is transported to the Gangetic plain. Thus the Karnali shifts
75 million cu. m of solid material annually, equivalent to a 1.7 mm layer
for the whole catchment area (IBRD, Nepal Agricultural Sector Survey,
vol. 111, annex. 6, p. 2). The sand and silt are deposited when the rivers
reduce their speed, i.e. when they break into the plains, thus constantly
raising the river bed. According to Nepali observers the beds of the tarai
rivers are rising by 15 to 30 cm annually (HMG, Draft Proposals of Task
Force on Land Use and Erosion Control, 1974). This leads to flooding as
well as to quite considelable shifts in the courses of rivers. The Kosi in Bihar,
for instance, has shifted its course 115 km westwards within two centuries,
leaving 15,000 sq. km of once fertile land buried under a mass of sand and
rubble, and displacing 6.5 million persons.
In addition to these effects, excessive sedimentation silts up dams and
irrigation canals, thus rendering such construction works useless after a
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short period of operation. It is interesting to note that this problem is in no
wav new, as quotations from engineering reports from the turn of the century prove (Heske, 1931, p. 581).
It should not be overlooked, of course, that flooding in the Gangetic plain
and in the delta also serves to spread fertile soil in these areas. According to
IBRD, Nepal Agricultural Survey, vol. 111, Annex 6, p. 2, 240 million cu.
rn of soil are 'exported' from Nepal every year. Newby (Ganga, 1974, p. 44)
locates the end of the Ganga under the sea a hundred kilometres to the
south, where the long tails of sand run down towards the deeps of the Bay
of Bengal, or even further, 'Four hundred miles out in the Indian Ocean the
sea is discoloured by the silt brought down by her.'
MIGRATION

Population pressure in the hills has led to deforestation and erosion, and
the situation is becoming more critical every year. Many have no other
choice than to look for alternative means of livelihood. The tarai at the foot
of the Himalaya now presents such an opportunity since the main reason
for the low density of population there has been removed by the eradication
of malaria. In fact, the tarai belt is gradually filling up. Generally the more
enterprising members of a group will take this drastic step first, leaving
behind an aged, dispirited population incapable of reversing the negative
spiral (Eckholrn, 1975, p. 764).
Migration is creating new problems. The more important factors and
relationships are depicted in Figure 22.4. There are two types of settlement
in the tarai. The Government of Nepal, together with international organizations like F A 0 and IBRD, is implementing organized resettlement schemes
in various places. By far the largest group of settlers is constituted by illegal
and uncontrolled settling or 'squatting'. The World Bank estimates that
400,000 settlers migrated to the tarai, accounting for 180,000 ha of which
130,000 were illegally settled on. F A 0 quotes an even higher figure and
estimates that about 36,000 ha of good forest land are lost annually
through squatting (UNDPIFAO, Forest Development, Nepal, Land Use,
1974, p.7). On the basis of ERTS-satellite imagery, F A 0 estimates that no
more than 818,600 ha of forest area remain in the tarai (Nepal, Land Use,
1974, p.7), and Eckholm (1975, p.765), points out that less than half of
this will be suitable for cultivation. If migration into the tarai continues
at the pace of the last ten years, all the good farmland will be occupied in
little more than a decade.
It is clear that the destruction of the forests in the hills, through the
destruction of the previously balanced ecology, is indirectly resulting in the
destruction of the forests in the tarai. Both squatting and legal settlement are
dependent on forest clearance, while a growing population is placing increasing demands on the dwindling forests for firewood and construction
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timber. In addition, the felling of trees for the Indian lumber market takes
its toll. This is not easy to stop, since Nepal depends on the export earnings
for the import of essential items to meet the needs of a growing population.
Deforestation in the tarai does not have the same destructive effects as
in the hills. However, another form of erosion, i.e. wind erosion, is induced
where adequate precautions are not taken. The sandstorms in UP during
June, for instance, bear adequate witness to this fact.
THE DYNAMICS OF ECOSYSTEM DESTRUCTION

In the foregoing sections we have depicted four subsystems of the ecological
system of the Himalaya and the Gangctic plain. In the first, a natural weathering process in the hills and the transportation of fertile sediments to the
plains constitute the natural erosion which cannot be curbed even by the
complete restoration of the Himalayan forests. In the second subsystem
we focussed on the effects of population pressure on the existing forests,
the soil and the water household. This was followed by an analysis of the
downstream effects in the river valleys and the plains, which are likely to
cause increases of floods and droughts both in terms of intensity and frequency. In the fourth subsystem we have depicted the effects on migration
of a destruction of the mountain environment and the way in which migration, a stopgap solution in any case, is likely to pose new ecological problems
in the tarai. The four systems are linked together in Figure 22.5 which depicts
the cause-and-effect relationships of the total system in schematic form.
Two points warrant special mention. First, several of the processes
described are practically irreversible. Afforestation-or better, reforestation
is a lengthy process thwart with difficulties and setbacks. Where the soil
has been eroded down to the naked rock, afforestation is impossible Once
the soil is washed away it is no longer usable except at lower levels Second,
particularly in the subsystem of man-made erosion, there are a number of
positive feedback loops which have the effect of accelerating the shift towards
imbalance. Thus, for example, loss of soil through erosion leads to a more
vigorous attack on the remaining forests, which only serves to further erosion
and loss of soil.
The latter aspect introduces the time dimension. Uptil now, nearly all
studies of Himalayan ecosystems have contented themselves with examining
causal relationships of the type we have tried to integrate in the foregoing
analysis. In general, these relationships take the form of the statement 'if
event A occurs, event B will follow'. There is no indication of the time periods
involved, which alone would give us an idea of the magnitude of the pro- - .- it- -is- in
- _this area that more detailed research is required.
blems. Obviously,
To demonstrate the kind cf integrated dynamic model required, consider
the process of deforestation in the middle hill-region of the central Himalaya.
Population growth is of the order of 2 per cent per annum, taking
.
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Figure 22.5. The ecological system of the Himalaya and the Gangetic Plain.

into account a slightly higher natural growth-rate and the migration to the
rarai. If the average size of households is five persons, and the average size
of agricultural holding is 0.5 ha, the amount of purely agricultural land
required per capita is 0.1 ha. However, additional areas are required for
housing, common grazing land, tracks, etc. so that a land requirement of
about 0.2 ha per capita would seem fairly realistic. The extraction of firewood, construction timber, and leaves and twigs for cattle fodder, etc. is
about 1400 kg per capita per year according to estimates made by Mauch
(1976). The natural forest density is about 360 tons per ha of timber, twigs

The Himalaya

3 64

and leaves, while natural forest growth, given sufficient space, is about 5 per
cent per decade. On the basis of these assumptions, a simple ecological model
of the deforestation process in the Himalaya can be set up. The interlinkages
are given in systems dynamics notation in Figure 22.6 and the assumptions
and glossary are presented below.
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Figure 22.6. A simple ecological model of the deforestation process in the Himalaya.

A Assumptions :
1. Population P grows at a constant rate of 2 % p.a., i.e. :

P, = (1

b
+ -100
)

tr-1,

and b

=2

2. To feed the population with given technology, agricultural land of
0.2 ha per capita is required. The total requirement of agricultural land Fa,
in year t is given by
Fa, aP, (ha), where a 0.2

-

-
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3. The extraction of firewood, construction timber, leaves and twigs for
cattle fodder, etc. is 1400 kg per capita per year. The total extraction Hi
from the forest in year t is given by
Ht -- hPt (tons), where h = 1.4
4. All land not under cultivation is forested. The foiest area Fwt in year t
is given by
Ffilt F - Fai (ha), where F -- constant
5. The forest stock W;in year t depends on the forested area and the forest
1:
density as measured in the previous period, rt
Wt rt,, Fwt (tons)
6. The forest density r; is defined as the forest stock, adjusted for natural
growth and extraction during the period, in relation to the forest area:

-

-

-

rt

-

Wt (360 (tonslha)
Fwt
7. The net change offorest stock per period is determined by natural forest
growth and extraction during that period:
dW, -- Zt Ht (tons)
8. Natural forest growth is 5 % of forest stock per decade. Calculated on
an annual basis, natural growth 2,in year t is given by:
Wt

-

Zt

-

(1 $.

&)

Wt (tonslyear), where z = 0.4891,

-

9. Initially, there are 1000 persons settled in an area of 100 km2 (=10,000
ha), i.e. PO--1000 and F 10,000. All other values of the simulation are
determined by the assumptions 1-8. (N.B. The simulation is calculated for
10-year intervals).
10. In an alternative run of the model population growth is reduced to
zero after 150 years.

B Glossary:
= Population in year t
Pt
= Agricultural area in year t, measured in ha
Fat
FIY
= Forest area in year t, measured in ha
Forest stock in year t, measured in tons
Wt
=
Extraction of wood, timber and fodder from the forest in
Ht
t, in tons
= Natural growth of forest stock in year t, mezsured in tons
2,
-- Extraction of wood, timber and fodder, from the forest in t,
Ht
in tons
=
Natural growth of forest stock in year t, measured in tons
Zt
= Net change of forest stock (growth minus extraction) in year
dWt
t, in tons
= Forest density, measured in tons per ha
ri

-
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C Parameters
b

-- Growth rate of population in % p.a.

a

=

-

It
L

Po
F

Agricultural land required per capita in ha per capita
= Forest product requirement per capita per year in tons
= Natural growth rate of forest in % p.a.
= Initial population
= Total area available in ha

The results of the simulation are contained in Table 22.1. They are shown
graphically in Figures 22.7 and 22,8. Figure 22.7 depicts the development of
population and forest stock for the first century after the model is set in
motion under the initial conditions. The extraction of timber, firewood,
twigs and leaves for fodder is also shown. As is to be expected, this curve
has a close similarity to the population curve. The natural growth of the
existing forests is also presented, and since this lies well above the extraction
rate throughout the time period depicted in Figure 22.7, the ecological
system is in balance. A policy-maker in year 100 looking back on past
developnlents would have no cause for alarm if he assumes-as most politicians do-that the future is most likely to be like the past. However, a glance
at Figure 22.8, in which the same curves have been projected for
a further century, shows that this complacency is ill-founded. Because of the
exponential growth of population, extraction from the forest increases so
rapidly that before the year 120 is reached it exceeds the natural regeneration
of the forests. Within a few decades, the remaining forests are depleted to the
point of complete destruction.

Figure 22.7. Simulation of the deforestation process in the Himalaya (first
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Figure 22.8. Simulation of the deforestation process in Himalaya (second century).

The gravity of the situation becomes evident when we examine the effect
of remedial measures taken after the year 120, i.e. after the deterioration
of the ecological balance has reached an advanced stage. Let us assume that
the powers in government could succeed in halting population growth
abruptly in year 150 of our simulation. From then on, population would
be stable at close to 200 persons per square kilometre, i.e. the population
curve would be horizontal as indicated by the dotted line P, in Figure 22.8.
In spite of this drastic change in the model, forest stock W t would continue
to decrease due to the fact that extraction exceeds natural growth at this
population level. The final destruction of the forest would merely be deferred
for a number of decades, i.e. up to about the year 255. A similar result would
be obtained in principle for any date of introduction of zero population
growth after year 120.
There are indications that in some areas of Nepal, particularly in the
eastern middle-hills, the point has already been reached where the extraction from the forest is greater than natural regeneration. Mauch has calculated for an area of some 840 sq. km with some 160.000 inhabitants
between the Sun Khosi and the Khimti Khola that, from the stock of some
9 nlillion tons of timber, about 170,000 tons are withdrawn per year, but
only about 60,000 tons are reproduced (Mauch, 1976. p. 127). It is hard to
see how a catastrophe can be averted.
The model sinlulation, of course, should not be taken as a statement or
pre$iction of what will happen in the future, but rather as an indication
of what is happening in the present. It should also be borne in mind that
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the model is simplistic in that it ignores many of the relationships discussed
earlier in the paper. Thus techniques of agriculture and forestry are looked
upon as constant in the model although they are bound to change with the
deterioration of the environment. The purpose of the model, however, is to
indicate the dangers inherent in a static view of the ecological system and to
show the way in which future research could be geared to the construction
of a more realistic model. Such a model could provide specific guidelines
for policy-makers by indicating the ecological carrying capacity of a given
area, e.g. a river catchment. It is in this direction that efforts to analyse the
Himalayan ecosystems can eventually ensure that man and mountain come
to terms for their mutual future benefit.

TABLE22.1
Simulation of Deforestation Process in the Himalaya
Year

t

Population
Pt

Agricul- Extrac- Forest
tural
tion
area
area
Fat

Ht

Fwt
~

(ha)

160
170
180
190
200

19,500
19,500
19,500
19,500
19,500

3900
3900
3900
3900
3900

('000 t)

273
273
273
273
273

Forest
stock

(ha)

6100
6100
6100
6100
6100

Wt

Natural Net
growth change
of
stock
Zt
Dwt

Actual Forest
stock density
reduction
At
rt

--

('000 t) ('000 t) ('000 t) ('000t) (t/ha)

1882
1703
1515
1318
1111

94
85
76

-179
-188
-197

Alternative
development for
zero poprrlation
growth ofter

r -150
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HOW CAN WE TACKLE THE PROBLEM?

The existence of a problem does not necessarily guarantee the existence of
its solution. It is quite possible--even highly likely-that the degradation
of the environment in the central Himalaya cannot be s t o p ~ e dand that the
area will gradually but inevitably deteriorate into a mountain desert. However, this is a question we cannot answer at this stage. Before we resign ourselves to the fact that the Himalayan hills are going to be lost for human
habitation once and for all, we must make all possible efforts to see whether
and under what circumstances a solution might be possible. After all, there
is only one Himalaya to lose.
The Instrument Variables

The first step is to examine the individual factors of the ecosystem with
a view to pinpointing those variables that are capable of being influenced
by policy measures of the government, i.e. the 'instrument variables'. At
this stage it is neither necessary nor profitable to enquire into the practical
feasibility of individual policy measures. The purpose is rather to identify
those paints of the system that by a stretch of imagination and from a longrun point of view can be influenced by man in some way; for instance,
while it is impossible to influence the monsoon precipitation, it is not impossible in principle to influence population pressure in a given region, even though
the prospect of achieving this may look slim when examined in the light
of present realities.
It is clear that within the sutsystern of natural erosion depicted in
Figure 22.1 there is very little scope for influencing the course of events,
since the forces of nature at work in the Himalaya are literally gigantic.
However, there are a number of marginal possibilities for reducing the
run-off speed of water in some torrents and streams by man-made structures,
such as check dams, river-bank consolidation etc., and these should not
be overlooked in the integrated approach. On their own, of course, they
pale into insignificance.
In the subsystem of man-made erosion depicted in Figure 22.2 there are
a number of factors worth considering as instrument variables. Perhaps
the most important in the long nm is man's number, i.e. the pressure of
population. Any measures to decrease the population or even to merely
reduce its rate of growth must obviously have a beneficial effect a n the
ecological balance. Besides efforts to effectively reduce the overall birth rate
of the country's population, this can also include measures to draw a proportion of the existing population into alternative employment and habitat
outside the Himalayan ecosystem. Turning to the right-band side of
Figure 22.2, it is obviously fessible to influence man's behaviour as expressed in the techniques of forestry, construction, irrigation, terracing,
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etc. he employs, in order to mitigate its negative effects on the environment.
Further, livestock is obviously a central variable of the system. The number,
type and praductivity of the cattle and other livestock population can be
influenced by policy measures in order to bring it more into line with
ecological requirements. The provision of alternative sources of fuel for
cooking could reduce the demand fcr firewood, while a reduction of' demand
for agricultuzal land could result from the provision of food from outside
the system, or from an intensificztion of agriculture on the more suitable
cultivable land.
In the subsystem of downstream effects again (Figure 22.3), some technical
measures such as river training works, check dams, etc. are feasible to mitigate the efl'ects of excessive run-off speeds, while in the subsystem of migration depicted by Figure 22.4, an increase of controlled settlement would
reduce the negative effects of illegal squatting. Finally, the preservation of
bcrder: lines of forest trees in areas cleared for settlement (or the plantation
of hedges) could reduce the dangers of wind erosion to a great extent.
The examination of a system's variables fcr those that are capable of being
influenced directly is not the only approach to controlling the system. It may
be feasible to introduce new elements into the system that permit its control.
An example of this is afforestation. This is not an element of the system as it
has been described in a previous section, but, if introduced, can offset the
decimation of the forests to some extent. The same applies to erosioncontrol works such as gully plugging, etc. which can have an important place
in a comprehensive strategy.
THE SYSTEMS ASPECT AND MULTIDISCIPLINARY APPROACH

The emphasis in describing the problem has been on its integrated 'system'
aspect. Rather than listing a number of individual, isolated problems connected with the mountain environment, we described the system as a whole
along with its various subsystems. All the problems are interlinked, and this
has obvious implications for their solution: it is unfeasible to tackle analytically isolated variables of the system which, in reality, are not isolated but
closely linked with other elements of the whole system. Most attempts to
tackle the problems of mountain environments have suffered from a too
narrow approach in that they have focused on one or two variables only,
e.g. afforestation programmes; erosion control works; river training works,
etc. If our view of the Himalayan ecosystem is correct, it would follow that
the approach to restore its balance must be multi-pronged and on a broad
front, and must co-ordinate, integrate dnd properly phase a number oi
quite different but interrelated measures. This requires not only an intricate
plan of action for a given area and a particular time, but also a sensitive and
flexible controlling agency capable of adjusting quickly and smoothly to
changes of the system with which it interacts.
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Closely linked with the systems aspect is the multi-disciplinary character
of the problem of the Himalayan environment. Reality seldom does us the
favour of falling into the neat compartments we make for it at our universities, and the Himalayan ecosystem is no exception. An examination of
the available literature shows that there is no dearth of specialized works
on or about the ecology of the Himalaya by botanists, hydrologists, foresters,
economists and anthropologists. The Himalaya do not, however, consist
merely of a set of plant species arranged horizontally or vertically, or of
ethnic groups scattered more or less at random among the hills. At the risk
of leaving much to be desired for each individual discipline, we must try to
cover all aspects sufficiently to do justice to reality. This means that we must
combine the expertise of many different sch.olare from many different fields
in order to tackle the problem on a sufficiently broad front.
The Social Nature of the Problem

One fact clearly emerges from our analysis of the Himalayan ecosystem:
the problem we are dealing with is in many respects a social one. It is essentially man's influence that has upset the natural balance, and it is in the
adaptation of his interaction with the environment that we must seek for
ways to restore it. As has been shown, the system within which man operates
has biological, hydrological, technical and clin~atologicalfacets also: but
unless it becomes possible to influence the behaviour of the population in
the hills, all hopes of saving the rapidly-deteriorating ecosystem will be
disappointed.
In order to avoid proposing unrealistic solutions, it is important to have
a clear understanding of some of the mechanisms of social behaviour
operative in the hills. First of all, it is probably true to say that nowhere
else is the knowledge of the ecosystem and its rapid deterioration more
widespread than among the hill population itself. It is fallacious to suppose
that the forests are being degraded and decimated merely because of the
ignorance of the mountain dwellers vis-a-vis their environment. On the
contrary, destruction of the ecosystem is taking place despite the population's
ki~owledgeof the situation, and this constitutes the particular tragedy of the
hills.
The phenomenon can be explained by the divergence of individual
rationality from collective rationality. This occurs in a number of variants,
the most important of which are discussed below.
FUTURE IGNORING BEHAVIOUR (FIB)

Hill people frequently act with seeming disregard for the future effects of
their actions. Thus steep slopes are taken under cultivation, although the
cultivator knows that he may thereby endanger the future of a whole hillside.
Or slopes are denuded, although the villagers know that the water house-

l7ie Himalaya
hold on which they depend for their very life may be disturbed.
There seem to be two distinct causes for such future-ignoring behaviour,
one involving long-run considerations, the other of a short-range nature.
The long run-FIB refers to actions whose future repercussions will be felt
only by the next generation. Donner (p. 351) reports that when he asked
Nepalese hill dwellers why they did not plant trees for firewood, the answer
was: 'Trees grow slowly, and we will not live to see the day on which they
can supply us with firewood.' His reference to the gains of the next generation met with smiles of incomprehension. This attitude seems to be closely
bound to a cultural and religious philosophy that accepts the environment
as given and looks upon developments within it as an expression of
an external being's will. In this view of the world the next generation will
be supplied with its own resources and cannot depend on those available to
this one.
The short-run variant of FIB has a completely different background.
Whenever an individual is in acute distress with regard to the fulfilment of
his primeval needs, his actions will be directed towards sheer survival, even
if this entails new and perhaps greater dangers for himself in the immediate
future, should he survive. This priority of the present over the future expiesses
itself, for instance, in the cultivation of marginal land although it endangers
the surrounding area, for the simple reason that no feasible alternative to
starvation exists.
SOCIAL COST IGNORlNG PRACTICES (sCIP)

Costs which do not enter the cost calculations of those individuals who
incur them but which have to be borne by society are known as social costs.
Production or technology decisions which ignore the costs to society are
individually rational although they may be socially irrational. An example
of this SCIP-phenomenon is the burning of valuable tree trunks in some
areas of eastern Nepal in order to speed the drying process in the production
of Nepali paper. Were the value of the timber computed in the costs of
production of the paper, the sales price of paper would be so high as to
prohibit its sale (and consequently its production by these means) altogethei.
But the fact that the producers look upon and utilize trees as a free good with
no market value, leads them to continue the wasteful practice. T ~ e e sat one
time were so plentiful that they could be looked on as free; now decimation
has reached a point where each additional tree felled represents a high price
to society, and society must pay in the absence of methods to recover it
from the feller.
THE LACK OF COLLECTIVE ORGANIZATION (LOCO)

There are two variants of this phenomenon that are best explained by simple
examples. In the Green Apple Picking phenomenon (GAP), consider an
apple tree whose apples ale not yet ripe. If the tree is privately owned, the
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owner will certainly wait until the apples are ripe before harvesting them.
But if the tiee is commonly owned, the apples will most likely be picked
when still green, because any hesitation to do so increases the danger of
another individual doing so first. Since it is better to have green apples than
a high plobability of none at all (and in some cases preferable for nobody
to have apples rather than for the opponent to have some) it is individually
rational to pick the fruit at an unripe stage. Moreover the apples will be
picked all the earlier, the greater the competition is. The GAP-phenomenon
is evident in the lopping to death of nearby trees rather than walking a
greater distance to an area where the trees are in a better state and able to
be lopped without danger to their regenerative powers. If the tiee nearby
is spared by one man, another may come and cut its leaves. This very expectation makes it rational for the first man to take the first step.
The second variant is the Collective Action Dilemma (CAD), perhaps
best explained by the spectator-seating problem. In a crowded stadium or
sports arena spectators watching a sports event generally stand, although
if everybody sat down, all would be better off and see equally well. However,
even if all spectators realize this, no change takes place. The first individual
to sit down would not see anything at all so it is rational for him to remain
standing. The system is stable at a non-optimal positicn. An example of the
CAD-phenomenon is the persistence of indiscriminate grazing in forest
desperately in need of a regeneration period. Nobody makes the first move
by restricting his own cattle from grazing in the area, because by doing so
he would lose a grazing opportunity while his neighbouis profit from the
reduced grazing density.
Both GAP and CAD are positive and negative expressions of the same
principle. In the first, one does what nobody wants him to do for fear that
somebody else will. In the second, one does not do what everybody wants
him to do for fear that nobody else will. In both cases it requires some form
of collective organization to bridge the gap from a stable equilibrium at a
sub-optimal level to another (perhaps rather less stable) equilibrium at a
higher level of optimality. This collective organization can take the form
of mutual agreement or coercion or a mixtu~eof both.'
LACK OF IDENTIFICATION WITH PUBLIC PROPERTY

(LLPP)

Where such forms of social organization have been created at a higher, e.g.
at the national level, there is danger of a lack of identification by the rural
population with the public purpose. This is caused by the fact that at the
village level the national state and its central government appear as anony'It is interesting that the voluntary co-operation of each individual participant may be
gained by assuring him that all others will be coerced to co-operate. This reduces the actual
amount of force used in transition to zero. However, to make the threat of force effective,
the availability of power must be credible to the participants.
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mous agents rather than as an expr.ession of the individual's own efforts
to further the welfare of society. This danger is by no mezns limited to
developing societies or to Nepal. It is common in all societies in which the
central government assumes powers to further the public good and exercises
these powers through legislation, administration of justice, bureaucratic
procedures, and the institution of public property. In Nepal, where the
villagers have always made use of the forests around them, the institution
of reserved forests, created in the national interest, is frequently viewed
as an unwarranted restriction on their traditional rights, brought about by
an alien power. Efforts to preserve and protect these national forests are
often thwarted by the actions of the local population, precisely because their
individual rationality diverges from collective rationality or, in this case,
national rationality.
The foul behaviour phenomena sketched above (FIB, SCIP, LOCO
and LIPP) all have one common characteristic: individual and collective
rationality are at variance. To conclude that where socially irrational or
seemingly irresponsible behaviour is observed, the individuals concerned
are irrational is incorrect. Precisely because they act in an individually
rational manner, socially irrational behaviour results. It is important to bear
these principles in mind when designing a project strategy with the intention
of influencing human behaviour.
There is perhaps no need to stress that there are many other important
determining factors of human behaviour, deeply imbedded in the indigenous
culture and the political order, or reflecting the economic forces of tlze
social environment. For this reason, a detailed analysis of the social determinants of individual behaviour observed in a given area is obviously vital,
before any concerted attack on man's destruction of the ecosystem can be
made with any hope of success.
The Pilot Project Approach anti Interrzational Co-operation
The problem outlined is obviously tremendous in several ways; in terllls
of its pervasiveness throughout the length and breadth of the Himalaya,
in terms of the many facets of the environmental system of which the problem is a part; and in terms of the many aspects of the problem which must
be taken into account in tackling it. It is clearly not feasible to propose and
implement a programme to tackle the problem in all regions of the Himalaya
simultaneously. On the one hand, the inputs-both in terms of finance
and expertise-that can be mustered are negligible with regard to the geographical magnitude of the problem; and on the other, there is no fool-proof
methodology available to tackle the problem at present, so that any project
proposed is to some extent experimental in nature.
For these reasons, it is appropriate to begin with a set of pilot projects i n
which initial experience with an integrated approach can be gained. If
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successful, the approach can be adopted in similar areas and adapted to
others. The areas to be covered by initial pilot projects should be small
enough to permit an intensive input of all the inputs required for controlling
the ecosystem. This will permit a certain variation of input intensities so that
conclusions on the best mix of policy measures can eventually be drawn.
This can have important cost-saving implications for future projects in
other areas.
If the learning process with regard to the control of such large and complex ecosystems as those with which we are dealing here is to be efficient,
international co-operation should play an important role in it. This has two
advantages. First and foremost, such co-operation would ensure the availability of the experience gained in other countries in the control of mountain
ecosystems, and could bring to bear on the problem of the Himalayan
ecosystem the best expertise available in the co-operating countries. Secondly,
the knowledge gained in the Himalaya could be disseminated on a wider
international scale, thus stimulating world-wide interest in the Himalayan
problems as well as increasing the search potential for novel problem-solving
methods. In this way, world-wide readiness to fund the large-scale
programmes that may emanate from the initial pilot projects could be
greatly enhanced.
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CHAPTER 23

APPLIED MOUNTAIN GEOECOLOGY
Can the Scientist Assist in the Preservation of
the Mountains?
J.D. IVES

The problems of increased population pressures and environmental
degradation facing the world's great mountain regions are no more, and
indeed no less, than those facing the entire planet. But in the mountains
there is one great difference, if only a difference of magnitude, which is
induced by the basic topographic characteristics of mountains-high altitude
and slope! In effect, soil degradation, infertility, and abuse of forest and
grazing lands by destructive over-use will have drastic consequences anywhere. On mountain slopes, however, they cause a rapid increase of slope
instability, which is a euphemism for: soil erosion, gullying, landslides,
increased irregularity in the hydrological cycle. If this was all, the problem
would be severe enough, but perhaps not of earth-shattering consequence;
mountain lands would suffer damage, perhaps irreparable damage, and the
people who live there, a tiny fraction of the total world population, would
suffer, and an elitist group of mountaineers, trekkers and tourists would
be upset and would have to seek their pleasures elsewhere.
In writing this chapter I have drawn heavily from my involvement with the UNESCO
Man and the Biosphere (MAB) Programme: Project 6-study of the impact of human
activities on mountain and tundra environments and the work of the International Geographical Union Commission on Mountain Geoecology. The section on the Andes has been
virtually borrowed from a special report prepared for the United States National MAB
Committee (Ives and Stites, ed., 1975) and written by Paul T. Baker, Thomas Brooke, and
Jere D. Haas; likewise the section on the Obergurgl model has been derived from the same
work. Studies of natural hazards in Colorado were supported by the United States National
Aeronautical and Space Administration (NASA), Office of University Affairs (grant no.
NGL--0f&OO3-200
to J. D. Ives as principal investigator). I am greatly indebted to
many colleagues for stimulating discussions and encouragement including: Paul Baker,
Francesco di Castri, Herbert Franz, Giskrt Glaser, James M. Harrison, Corneille Jest,
Donald Kind, Bruno Messerli, Walter Moser, and Thomas Brooke. Time for the writing
was provided by research leave from the University of Colorado and a John Simon
Guggenheim Memorial Fellowship held as a guest professor at the Geographischen Institut,
Universitat Bern.

Coi~siderfurther, however: geomorphologists use the expression 'high
energy environment' when discussing geomorphic processes-an academic
expression, related to the terms 'soil erosion' and so on, used above. Now
a high-energy environment is defined as an area possessing high relief, where
processes, natural, or man-made, or man-augmented, are rapid-in other
words, these processes are influenced by a combination of elevation, slope
angle, and gravity. And the geomorphic equation includes :source-erosiontransport-deposition. Usually the point of deposition is the lowlands,
plains and valleys, and embayments of the ocean, beyond the mountains,
precisely those areas that provide the life-support base for hundreds of
millions of people. Thus the tragedy of the mountains is the tragedy of the
plains, and of the entire world.
From this purely practical viewpoint, those people devoted to preservation
of some semblance of man-environment balance in the mountain lands are
facing a task of the greatest imaginable magnitude. Politics, religion, husbandry, technology, land-ownership, social relations, economics, and high
finance, are all involved, as well as natural science research. The problem
cannot be discussed in a single chapter-it can hardly be conceived of by a
single author. Here an attempt will be made to examine basic research needs
in the natural and human sciences, needs that must be at least partially
fulfilled before adequate long-range planning, reconstruction, resettlement,
reafforestation, and preservation of much of that which is still viable, or
partly so, can be provided for. Nor is it intended to argue the needs solely
along the practical lines emphasised so far. What of the aesthetics of mountains? What of the inspirational values, perhaps intangible, yet surely of
inestimable worth?
Gustav Mahler had the habit of retreating to his beloved Alps, where he
composed much of his great music. In an infinitely more humble mode,
this writing is taking shape on a ridge crest looking onto the Bernese Oberland, coral pink as the sun sets on the new snow of early winter. The Psalmists
immortalized the process of lifting up one's eyes to the hills and the Puranas
glorify the mountains:
As the sun dries the morning dew,
So are the sins of man dissipated
At the sight of Himalaya.

And it is the Himalaya, that greatest, noblest, most varied and rich of the
world's mountain ranges, with which we are here concerned, whose beauty
can only be preserved in the fullest sense by the achievement of a functioning
balance between man and mountains.
The problem of the Himalaya can be stated very simply: upon an already
high-energy environment-inducing the massive and rapid transfer of large
volumes of material downslope, and overcoming at least in part Nature's
counteracting forces of slope afforestation-rapid increase in human pres-
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sures over the last fifty years, and at an accelerating rate, is augmenting
this downslope transfer of material exponentially. The counteracting forces
of Nature, the natural-plant associations, and also the hitherto reasonably
well-balanced agricultural associations, are being disrupted, soil fertility is
being reduced, and whole hillsides are being lost to productive human
endeavour. Thus we have a human element imposed upon a natural system.
We cannot begin to quantify the human element and thereafter move on
to develop long-range planning and other countermeasures, without understanding more clearly the natural system, or the natural-human balance
that existed prior to the middle of this century. Nor can we call a halt to the
devastating human process, even if governments and planners possessed
absolute dictatorial powers. Nor can we delay the necessary decisionmaking until all the research needed has been completed.
Examples of environment-management problems from three different
mountain regions will now be outlined. They are deliberately selected from
strongly contrasting areas, with the contrast arising from differences in
culture, length of human occupation, and physical geography. Thus I will
discuss out-migration from the Altiplano of the Tropical Andes; advanced
two-season tourism in the Austrian Alps; and construction of second homes
and resorts in the path of natural hazards in the Colorado Rocky Mountains.
These are intended to illustrate that mountain-landscape deterioration is
not unique to tropical and subtropical high mountains, nor is it concentrated
in heavily-populated areas, nor in those that have a long history of human
occupation. It is a world-wide phenomenon equally rampant in rich countries
and poor, that has only been recognized during the past decade. Indeed, the
magnitude of the problem has hardly been identified.
Thus it may be of some value for Himalayan planners to understand how
widespread and complex the phenomenon is, and how vital it is for efforts
to be made to share growing experience from different areas. The awareness
of a slowly-growing international mountain effort will hopefully prove of
both practical and moral assistance for those shouldering the task of saving
and repairing the world's greatest mountain system, both for the peoples
living there, and for the growing number of visitors, and especially for the
hundreds of millions living downslope whose fields and homes are being
inundated with silt and water.
THE TROPICAL HIGH ANDES

The Andes stretch over 70 degrees of latitude along the western margin of
South America, making up one of the most uniquely varied ecological
structures of the biosphere. Two themes are central to this mountain system:
its youth and massiveness, both vertically and geographically. Immature
soils and recent biogeographical development are given added complexity
by rugged topography and close proxinlity of diverse ecologicsrl zones that
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range from tropical forest to desert, and from coastal to alpine. The individual
mountain ranges and intermontane valleys comprise a patchwork of habitats
that combine to form an environment that is heterogeneous in time and
space. This diversity and three-dimensional extent provides many comparisons with the Himalayan system.
Any summary of the highland climate of the Tropical Andes, for instance,
must emphasise scale and environmental pattern. For each of the major
climatic elements, attention must be paid to the general pattern as well as
the sources of variability that introduce regular and non-regular alterations.
Such sources include altitude and topography, and meteorological changes
which occur from day to day, monthly, and annually. When these elements
are superimposed and interacting, a finely-scaled mosaic of environmental
conditions emerges. One valley has different weather from the next, the
valley floor contrasts with the surrounding slopes, and on a single slope
the banks of a small stream, or shelter of a rock outcrop, produce unique
microclimates or microecosystems. The availability of moisture and protection from frost make these minute changes critical to plants and animals,
and to the human groups depending upon them. Thus care must be taken in
classifying Andean environments into the broad altitudinal belts of selva,
montana and sierra, or else there is the risk of overlooking significant
environmental constraints and effective responses to them.
One way of organizing our perception of the tropical high Andean
envircnment is to consider ils influence on plants and animals. Specially,
we can delineate those conditions in the highlands to which any population
of the biotic community must make some kind of adjustment in order to
function and reproduce effectively. In biological terms we speak of environmental constraints which are identified as either stressors, or limiting factors,
and of adaptions, or the variety of genetic and non-genetic responses that
plants and animals use to mitigate the constraints. Potential environmental
constraints of the Altiplanc can be grouped into five categories :
1. reduced partial pressure of oxygen and carbon dioxide as a function
of altitude, low absolute vapour pressure; high background radiation;
2. rugged topography and poorly-developed soils with marginal availability of certain nutrients;
3. low temperatures with pronounced diurnal variation, and frequent and
intense frosts which can occur in any season;
4. a lengthy dry season and irregular distribution of precipitation;
droughts which may last several years and are unpredictable; and
5. a biotic community with limited productivity spread over wide
regions.
Different properties of a stress will influence the degree and kind of
adaptation made. These properties can be categorized as: frequency, inten-
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sity, duration and regularity. The first three are self-explanatory; regularity
means that the stress varies according to a predictable and repeated pattern.
Thus lowered partial pressure of oxygen and carbon dioxide, and low barometric pressure, are examples of stresses which are constant (rfgular and
of infinite duration) and which vary in intensity uniformly with altitude.
Topography and soils change over centuries and have their predominant
variability in space; their intensity, frequency, duration (extent), and regularity can be judged from soil maps. Climatic stressors can be characterized
by the seasonal or daily rhythms of moderate intensity, and by the sporadic
and intense instances of stresses which vary in duration and which are
generally irregular. The interruption of a diurnal temperature variation
by an airmass (black) frost (helada negra) is an example of the distinction
between a frequent, moderate and regular stress of short duration, and
an infrequent, non-regular and intense stress that can last for several days.
Finally, all of the above physical stressors exert an influence on the spatial
and temporal pl-oductivity of the biotic communities, and on the flow of
energy and materials between populations. While the lengthy dry season,
soil conditions and diurnal temperature variations impose fairly constant
limits on biota, it is the irregular stressors, such as the dynamic frosts and
droughts, which are primarily responsible for fluctuations in productivity
from year to year. Organisms face a variety of stressors and stress characteristics, and their response is a complex interplay between various kinds
of adaptations. Plants and animals must be capable of surviving the infrequent and rigorous environmental conditions as well as the more common,
regular ones. These then are the broad environmental constraints of the
Altiplaco to which resident human groups dependent upon herding a ~ d
farming must adjust. They have been discussed in some detail because any
environmental planning that does not take them into consideration will be
courting disaster. Also, while environmental constraints of this nature will
vary in intensity and relative importance between different mountain regions,
the same general understanding is required.
Human Utilization of the Altiplano
Unlike most other animal population, human groups have the capacity to
extensively modify their biotic environment. This has permitted some groups
to achieve a relative balance with the ecosystems upon which they rely, while
for others it has allowed levels of exploitation which ultimatrly lead to the
impairment of the ecosystem functioning, thus reducing future capacity for
human utilization. In the late seventies, changes have occurred that
are increasingly destroying many of these balances as a new set of valuts, and
often external pressures, overtake the traditional forms of occupation, or
as improved health care upsets the population balance. Yet we cannot categorically condemn all modification that leads to environmental degradation,
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especially since human groups are becoming increasingly dependent upon
this mode of utilization. What is possible, however, is to identify ecosystems
which are more or less resilient to degradation in the sense that they are
able to recover rapidly. Similarly, it is important to determine how different
forms of degradation influence ecosystem function, and which of these lead
to very long lasting, or irreversible damage. Examples include excessive
erosion from overgrazing, air and waterborne toxic waste products, strip
mining, and deforestation.
In addition, the consequences of such degradation on human groups must
be thoroughly examined and land-use alternatives for these groups must be
recognized. In areas where abundant land is available, permitting the group
to 'move on', and where recovery is rapid, the consequences of degradation
are less serious. Unfortunately this option is rapidly being exhausted. A
further consideration is the extent to which degradation can be reversed or
its consequences mitigated through support from national governments,
This is frequently a costly option which will interfere with other national
priorities, or be completely beyond the financial capacity of a developing
country. Thus, if the biosocial consequences of degradation are severe, and if
alternative ways of utilizing the environment are unavailable, outside support
would be necessary if a group was to remain intact. Emigration from the
ecosystem would be expected under such circumstances. The capacity for a
nation to extend long-term support and absorb migrants, therefore, becomes
an important consideration in initiating changes where the environmental
consequences remain uncertain.
In the tropical Andes, we are confronted with a diversity of huinan utilization-patterns that parallels the natural patterns in complexity and interrelationships. Human settlements span the range from small isolated rural
communities to large urban centres. Cultural affinities likewise range from
the traditional values of the Andean native to multiple aspects of the national
culture. The outconle of this niix has produced considerable variation in
attitudes and in patterns of environmental utilization, affording an excellent
opportunity to assess their relative merits. Despite such diversity, general
patterns of resource utilization do emerge. Environmental fluctuation and
perturbation in the high Andes is marked compared with many other regions.
As a consequence, the environment is less predictable, necessitating a wider
range of adaptive strategies for those groups dependent upon it. This suggests
that programmes which advocate the production of a single crop or domestic
animal will be met with continued resistance, unless they can demonstrate
that the risks involved are considerably below existing ones, or that the
profits compensate for frequent losses.
Possibly the most predominant resource-utilization pattern in the Andes
is related to the vertical arrangement of ecozones. This creates a situation
whereby a wide variety of resources are available within a relatively short
vertical distance. Since any one zone usually does not produce all essential
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resources, some form of exchange is necessary. In the highest ecozones, for
instance, where herding is the principal economic activity, it appears that the
production of food energy is insufficient. This condition is mitigated through
the exchange of animal products to lower zones and to the national market
in return for high-calorie foods. Should such an exchange be terminated,
or the price of the animal products become significantly devalued, these
herding groups could probably not persist. Pre-conquest patterns in the
Andes indicate that access to essential iesources was obtained by group
land-rights in more than one zone. Such a system has been largely replaced
by exchange between groups residing at different altitudes, and by markets.
While construction of roads facilitates the flow of resources between areas,
it also isolates communities formerly served by foot or animal trade and
hastens their collapse.
The question of community collapse or abandonment poses a potentially
serious problem with regard to environmental utilization. A substantial
portion of the highland population is composed of indigenous or peasant
groups which are to a varying degree dependent upon their immediate
environment for subsistence. As such, they are only marginally connected
to their respective national economies and cultures, although this is rapidly
changing. Many groups are altering the manner in which they interact with
their environments through the adoption of new technology; others are
giving up their traditional way of life, not because it is less adaptive, but
because it is perceived by themselves or others as less 'progressive'. Thus,
exposure to an alternative social system is sufficient to cause the abandonment of adaptive strategies which have operated in approximate balance
with the productive potential of the environment, and have supported a
substantial number of human groups apart from the national economy and
independent of government services.
Such abandonment is viewed with concern for several reasons. The most
pressing consideration depends on the ability of other human settlements
or urban areas to effectively absorb and support migrants, and to continue
to do so for the duration of the migration period. A second and more longterm concern, focuses on the consequences of abandonment which result in
a reduced capacity to utilize large areas of the ecosystem for human support.
Knowledge regarding the environment has been accumulated by these
populations for centuries and it will not be easily re-acquired or duplicated
through a short period of scientific research. Information concerning adaptive strategies in these ecosystems is especially important since these are
areas where the introduction of more modern production techniques have
not been, in inany cases, overly successful.
In tropical mountain areas above 2500 m, for instance, altitude-related
factors influence the species of plants and animals which man can utilize.
Traditional lowland crops and domestic animals are of deci-easinp utility
above this altitude so that a t elevations above 3500 ni, lowland forms are
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almost entirely replaced by high-altitude species. Likewise, as sloping terrain
increases and flat areas suitable for agriculture become less frequent, mechanized farming practices become less feasible.
It is therefole important to realize that traditional groups are not corning to more 'developed' settlements with empty cups. These are people
who have coilsiderable understanding of the environment and how it can
be effectively used to support human groups. Thus information on adaptive
strategies employed in the past and present can provide valuable input
regarding alternative land-use practices. While we can anticipate that traditional groups will become less frequent in some areas, many will remain
intact in somewhat altered form. Alternatives which they adopt will depend
upon how they view the environment, their values and goals, and the efficacy
of new alternatives in meeting these. By being able to assess a group's adjustment to its environment, we are in a position to identify less successful
strategies and possibly recommend acceptable alternatives in overcoming
environmental constraints. The value of this would be to maintain viable
traditional groups under conditions where further abandonment could not
be accommodated.
In contrast to more traditional groups which attempt to produce most
of their essential resources, increasing piessure on these Andean ecosystems
is being exerted by groups utilizing specific resources who are directly connected with national or international distribution networks. Mining, oil
and gas exploration, power and storage dams, tourism, and recreation,
provide examples. Because material support for these groups is largely
from outside the ecosystem, and their purpose in utilizing it is rather singular,
their impact on the environment can be serious. Many of these inputs arc
magnified by ecological problems which arise due to the need to use a labour
force in isolated areas. If the labour force is drawn from the traditional
groups mentioned above, this in turn impairs the ability of these groups to
function in a more traditional way, hastening their break-up. If the labour
force comes from the 'outside', the lack of long-term commitment to the
area will lessen the concern for human or environmental damage since it
can simply be left behind when the job is completed. In addition, the transportation networks set up to service these installations will become routes
of migration for more traditional groups. While such alteration is inevitable,
information is sorely needed as to how change can be conducted more
effectively. Migratory routes, for instance, allow for prediction of areas
where rapid population growth can be anticipated. This suggests that such
roads should be located so that they pass through areas that can withstand
and support heavy population pressure.
One of the overall objectives of man-environment research in the Andes
is the optimization of human welfare, while at the same time lnaintaining
the integrity and balance of ecosystems, and minimizing irreversible environmental perturbation. Human welfare in this context is to be understood as
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referring to the fulfilment of biological requirements, as well as psychological and social needs. Optimization of human welfare, of course, is a
complex and difficult goal since it is dependent upon having sufficient
knowledge in a variety of areas, including land-use alternatives, indicators
of disruption, values and goals of local groups, and national priorities.
An example of this point is an environment which has a number of landuse alternatives. It is expected that some of these would be unacceptable
in terms of the goals and values of local groups. Likewise, the best alternative for local groups may not be considered in the national interest. Thus
a balance must be struck between local and national interests that is at the
same time environmentally sound. Unfortunately, our knowledge on the
integration of these data is rudimentary. Thus in attempting to achieve this
general objective, it will be necessary to establish a base line of data which
can be applied to a wide range of problems, and which will allow comparison
between various settlement and land-use patterns. This is viewed as a core
of information applicable to the analysis of most human groups. The following, therefore, is a brief statement of what are considered to be realistic
research objectives which can be applied to the tropical Andes, and which
will analytically lead to the aforementioned goal.

Objective 1 Assessment of the impact of human activities on the environment.
This programme entails the detailed description of ecosystem structure
and function, especially those aspects which are affected by human activities. General categories of information required are outlined below:
A. Inventory of the System
Geology, soils, meteorology and climatology, biota, human population
B. Structure of the System
Patterns of horizontal and vertical distributions of organisms
Levels of species diversity and physiological adaptations of dominants
Population dynamics of dominant species
Genecology and evolutionary speed of native and crop species
Phenology
Biologioal and social structure of human populations
C. Function of the System
Primary production (biomass structure and growth)
Secondary production
Decomposition processes
Nutrient cycling
Optimum use-agriculture or watershed
Man's interaction with the environment
It must be emphasised that if environmental description and prediction
is to be accurate, it must be derived from a complete, extensive and long-
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term data base which will yield intensity, frequency, duration and regularity
of common and rare environmental events. Without this our ability to
identify environmental deterioration, or constraints on human groups,
will be limited.
Objective 11 Evaluation of the ability of human groups to meet their
biological, physiological and social needs.
Evaluation of the biological, physiological and social well-being is an
extremely valuable measure since it provides an indication of a group's
success or failure in interacting with its environment. Especially important
in this respect is the identification of groups that are unable to adjust to
some aspect of their environment. A slow and prolonged individual growthpattern, for instance, may be advantageous in an environment where nutritional intake is low and inconsistent from year to year.There is a list of
demographic, biological and socioeconomic indicators, comparable in
detail to those listed under Objective I.
Objective 111 Prediction of the consequences of change on both the environment and human groups.
Andean human populations and the environment are undergoing unprecedented change which is both positive and negative in its effect. Attempts
are being made to increase and improve resource use, and to extend health
delivery systems and education to larger segments of' the population. At
the same time, human groups are experiencing increasing populationpressure, large and extensive migration, socioeconomic and technological
upheaval, changin~political and economic expectations, and abandonment of traditional resource practices. Evidence from practically all the
Andean republics suggests accelerating damage to basic life-support
systems, both in the highlands and adjacent downslope areas. These factors
in turn are causing an ever-increasing concern for man's biosocial well-being.
It is therefore extremely urgent to understand the extent and long-term
impact of these changes. Objectives I and I1 provide approaches for assessing man's impact on the environment and its biosocial consequences before,
in the course of, and after a change has occurred. Additional information
needed in order to determine the characteristics of a change is listed below.

1. Identification of different types of change capable of producing serious
disruption;
2. condition causing or contributing to change;
3. rate at which a change occurs;
4. short and long-term consequences of a change;
5. environmental and human conditions existing before the change;
6. early indicators of disruption; and
7. rehabilitation actions which are feasible and acceptable to local groups
as well as the national government.
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ing communities as well as to the environments in all areas. It was, therefore, decided that the most urgent research need was to concentrate on
the migratory phenomenon. Figure 23.1 provides a schematic framework
for investigating the impacts of this migration on the man-environment
interactions. In addition, it was realized that because the research needs
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Figure 23.1 General framework for investigating the effects of migration on man1
environment interactions.

were vast, it was beyond the limits of likely available resources and manpower to tackle them on a broad scale. Thus the approach was recommended
of selecting a latitudinal transect across the Bolivian-Peruvian Altiplano,
from the Anlazon lowlands to the desert of the Pacific coast. This would
provide a basis for intensive inventory, human and biotic eneru-flow studies
and applications in the form of an action-oriented pilot project.
When successes from the pilot project become apparent, the approach
could then more readily gather momentum and be applied to other critical
areas. Similarly, the transect approach is recommended for the southern
and northern Andes where problems other than migration are emphasised.
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THE AUSTRIAN ALPS : HUMAN IMPACT IN A TWO-SEASON TOURIST ENVIRONMENT

This example is the product of the impact of tourism accelerating since
about 1950 on a traditional farming community in the Eastern Alps. The
environmental problem is complex despite the very small size of the settlement under consideration-Obergurgl, in the Austrian Tyrol. The objective
was to devise an applied research model that would help to achieve
a drastic change in land-use policy which appeared destined to destroy
itself-to eliminate tourism through overdevelopment and environmlntal
degradation. Because an early research design resulted in construction of
an ingenious predictive model, now known as the 'Obergurgl Model', this
will be described in some detail.
In its broadest connotation, the Obergurgl Model can provide a vital
unifying theme for many aspects of mountain research. It also symbolises
the progress that can be made through international collaboration and
workshop experience. Its author, Dr Walter Moser, introduced it initially
as a very simple concept at the UNESCO MAB-6 Salzburg panel of expcrts'
meeting, derived in part from a combination of International Biological
Programme (IBP) ecosystem-modelling experience, and in part from a
long personal involvement with the landscapes and people of Obergurgl
itself, a type example of tourist impact in the Austrian Tyrol. The initial
concept was further developed at Lillehammer and then systematized
and put into working order at Schloss Laxenburg, May 1974, during an
Alpine Areas Workshop held in conjunction with the International Institute
for Applied Systems Analysis (IIASA). It remains to bc seen whether such
a model based upon an essentially small, simple Alpine tourist village with
an unusual amount of available relevant data, can be successfully developed
and applied to larger, more complex tourist situations, or used to halp
resolve other research problems, such as those involving technological
impacts or combinations of competing land-use alternatives both in Europ:
and in other parts of the world. Nevertheless, the names Walter Moser and
Obergurgl will remain an integral part of UNSECO MAB Project 6.
The village of Obergurgl, at the head of the Oetztal at an altitude of
nearly 20GO m in the Tyrolean Alps, faccs problems similar to those of
many of the world's mountain areas. Beginning about 1950, the village
entered a period of economic growth driven by an apparently unlimited
demand for tourism. This growth expressed largely in terms of hotel construction, is beginning to have serious environmental consequences and
further growth will soon be limited by lack of available building sites, if
by nothing else. There is a key simplificaticn in the system: land ownership
is tightly coiltrolled by a few families (originally farmers) and the economic
development rate is limited by the rate of human population growth sincz
this rate determines the number of young people willing to invest in new
hotels. Because hotels can be built most readily on valley bottom land,
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land which is most important for agriculture, an important land-use alternative is being lost to the villagers. Obergurgl, therefore, can be seen as a
microcosm, albeit with some elements missing and others exaggerated, of
a major world-wide problem: populatioll and economic growth in relation
to diminishing resources-a problem especially critical in the mountain
world of steep slopes and limited level land that is safe from natural hazards.
The focus of the Schloss Laxenburg Workshop was to develop a preliminary model of human impact on a simple alpinc ecosystem and identify
policy options through a combination of the knowledge and insights of
businessmen, villagers, government officials, and scientists. A prime purpose
became the use of the model as a device to identify the potential areas of
conflict and the missing critical information, so that rational priorities could
be set for further descriptive and prescriptive analysis:
1. to promote communication among the various inteiest groups involved in Obergurgl studies, by using the simulation model to provide
a common language and focus for attention;
2. to define, through data requirements for the model, critical research
areas for MAB Project 6;
3. to provide tentative long-range (20-40 years) alternative forecasts
for the p e o p l ~ of Obergurgl, concerning likcly impact of various
development strategies that they consider practical.

A diagrammatic outline of the first steps in the Obergurgl Model is shown
in Figure 23.2. The intention is to interrelate the physical and human elements within the spatial framework. For easc of exposition only a single
dimension is used in this figure; there are also regulating mechanisms which
unite elements in different frameworks.
Elements of the system, as shown in Figure 23.2, are also greatly affected
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Figure 23.2 A schematic framework for tourism research: internal sector.
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by external influences and Figure 23.3 indicates some of these. The elements
are generalized and will need to be modified to suit particular studies without affecting general ~omparability.
External sector

Private capital

General urban

Official capital
Internal sector

I
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Market~nginstitutions
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Religious
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agencies

Figure 23.3 Main elements of external sector impinging on internal sector.

In the Schloss Laxenburg refinement of the model the basic components
and interactions were identified as the minimum set needed to make reasonable predictions for the next 30 to 40 years, and fall into four major classes:
1 . recreational demand,
2. population and economic development,
3. farming and ecological change, and
4. land-use and development control.
Each class or sub-model was then elaborated and further developed and
finally u-ed for production of thirty 50-year scenarios.

General Predictions
Though the model was developed to represent a rich variety of interactions
and feedback mechanisms, its final predictions depand largely on a few
key relationships. These can be summarised very simply:
1. In the face of essentially infinite potential demand, growth of the
recreation industry has been limited by the rate of local population
growth.
2. The amount of safe land for development is disappearing rapidly,
while the local demand for building sites is continuing to grow.
3. As land is developed, prime agricultural land is lost and environmental quality decreases.
4. Recreational demand may begin to decrease if environmental quality
deteriorates further.
Thus, the village may soon be caught in a painful trap, as its growing population and economy collide with declining resources and demand. This
collision may be felt by the older, established hotel owners as well as the
younger people if Illore hotels are forced to share a declining number of
tourists.
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An alternative future, again generated without development control, but
assuming that recreational demand will remain a t 1973-4 levels (e.g., continued energy and monetary crisis throughout Europe), predicts that stabilization of demand will not immediately stop growth. It is assumed here that
over-investment in hotels will occur until no owners are doing very well.
On the positive side, a continued demand crisis should help to spread the
inevitable emigration pulse over a longer period of time, so that widespread
social dissatisfaction would not develop all at once.
Other scenarios included assumptions of a government subsidy to assist
the young to build hotels; government taxes to make building more difficult;
limitation of services (ski lifts, water) provided for tourists; land zoning;
and so on.
From the variety of scenarios that were tried, some most likely and
some most extreme predictions can be drawn:
1. Even if meadow land for building were not limited, the village would
probably not grow to more than 150 hotels (double its present size)
by the year 2000, based on the number of young people who are
likely to reach the house-building age. The most likely prediction is
80-90 hotels present when the village reaches its safe land limits in
about 20 years.
2. Hotel building will not significantly alter the amount of valley grazingmeadow in the near future; only about 20 per cent more of this land
is ever likely to be developed.
3. With no land limits, the local population could reach 700 persons
bq the year 2000, with a tourist use of about 600,000 nightslyear. The
mo5t likely estimate for population is that equilibrium will be reached
near the turn of the century, at 500-600 persons with a tourist use
of about 350,000 nightslyear. The most likely population-growth
rate for the next decade or two is 2.6 per cent per year, considering
the increases that are likely in emigration rates.
The ecological implications of these predictions were not made clear by
the modelling work, since the ecological data base is still very poor. Present
recreational use may already be more than the sensitivz alpine meadows
can tolerate; doubling of recreational use is not unlikely and may be
disastrous.

Recommendations for Research on Obergurgl
Rank
Project Recommended
1. Sociology of villagers in relation to attitudes about land ownership,
emigration and economic opportunities.
2. Perception of environmental quality by villagers and by tourists,
initially by means of photographic scenarios of future possibilities.
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3. Basic mapping of ecological conditions in the area, especially in relation to ski development and soil erosion.
4. Determination of primary production of pastures and alpine meadows
in relation to grazing by wild and domestic animals.
5. Projection of potential recreational demands in relation to changing
transportation systems and public attitudes across Europe.
6 . Continued 'policy analysis' of alternative development schemes and
research priorities.
7. Experimental ecological studies involving manipulation of grazing
patterns, trampling of meadows by people, and construction activities.
8. Economic analysis of the village in terms of employment structure,
savings patterns, and cost problems in hotel construction.
In retrospect, it appears that the model described in this section can, after
some relatively minor refinement, provide a solid basis for predictions about
the human aspects of environmental change in Obergurgl. It remains for
future modelling work to develop the ecological side of the story more
fully, so a truly balanced picture of the overall system can eventually emerge.
Conclusions
It is obvious that the great contrasts in land ownership, federal and state
laws and behavioural patterns, to mention only a few, between the Austrian
Alps and other mountain areas suffering from tourist impact, will necessitate
significant modifications and adaptations if the Obergurgl Model is to be
applied extensively. In addition alternate approaches may be used parallel
with, or instead of, replications of the model. Nevertheless, it is maintained
that the Obergurgl Model should facilitate comparative international
mountain research. In many ways its most important function is less of an
explanatory device and more of a catalyst, or a set of more-or-less common
operational principles. A major recommendation, therefore, is to seek to
replicate the mod61 by using as examples other areas. For further details
on the model the reader is referred to Himanowa (1974).
THE COLORADO ROCKY MOUNTAINS: LEGISLATIVE RESPONSE TO CONSTRUCTION
IN HAZARDOUS AREAS

The mountain areas of Colorado have experienced accelerating pressures
from rapid development of the recreation industry, principally the construction of second homes and the development of winter sports. The population
explosion along the Front Range urban corridor since 1965 has induced the
completion of the Eisenhower motor-car tunnel under the Continental
Divide, bringing large sections of the mountain ski areas within two to
three hours' driving tim. of Denver; the twinning of the auto-freeway (1-70);
and the creation of a new type of boom town, the ski resort, as exemplified
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by Vail and Aspen. The inflow of population has placed large numbers of
people with little or no mountail1 experience in high mountain terrain.
Land values exceed $ 70,000 per acre in some of the more attractive sites,
and land speculation developed rapidly. Since only a limited amount of
land is suitable for construction, the inevitable result-a combination of
speculation, ignorance, and the very speed of the development itself-has
been land sales, and actual construction, in areas subject to a variety of
natural hazards, including avalanche, landslide, mudflow, rockfall and
mountain flood.
Initial avalanche and mudflow hazard mapping in the vicinity of Vail and
the northern San Juan Mountains by staff of the Institute of Arctic and
Alpine Research (Ives et al; 1976; Armstrong and Ives, 1976; Bovis and Ives
in press) and a vigorous public campaign by the Colorado Geological Survey,
amongst others, brought before the public the rapidly-growing danger of
uncontrolled construction in mountain areas. This produced a definite legirlative response w ~ t hthe passage of Colorado State House Rill 1041 which,
in part, requires each county to prepare maps of land subject to natural
hazards. This in turn permits the county planners to require the applicant,
for a construction permit, to produce acceptable evidence that the proposed
construction site is free of hazard. Some counties produced their own
avalanche-zoning ordinances, the town of Vail changed its building code and
annexed a large tract of neighbouring land (Ives and Krebs, 1977) and
an extensive move began to develop a scheme for systematic mapping of
natural hazards at a scale of 1 :24 000 (Bovis and Ives, in press). In the process of all this activity, some construction companies have gone bankrupt and
a half-complete hotel has been dismantled and it3 site returned to parkland.
The process so far is in its early stages and has served to emphasise how little
we know about precise definition of degree of natural hazard, and even our
inadequacy in being able to produce meaningful hazard maps that can be
used effectively by the planner. At least the first important legislative step
has been taken, giving a good measure of constraint to uncontrolled development, and allowing breathing space so that applied and basic research can
begin to catch up and match mounting demands.
Assessment of our actual response to the problems facing these three
mountain areas, of course, contrasts sharply. For the tropical Andes the
situation is very complex and more nearly comparable to the Himalaya;
thus more detailed discussion was devoted to this area than to the Alps and
the Rocky Mountains. First, large amounts of international money will
be needed, b ~ t hfor the development of the research programme as well as
for the initiation of applied pilot projects. In addition, close collaboration
between local scientists and extra-regional specialists will be necessary,
both for carrying out the research and for training young scieiitists to bridge
the gap between the natural and human sciences. It has become a principal
aim of the UNESCO Man and the Biosphere (MAB) Programme, in colla-
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boration with the United Nations Environment Programme (UNEP) to
assist the group of Andean nations involved. A first step will be the publication of a State-of-Knowledge report on the Andean System as a whole so
that the precise nature and nlagnitude of the problems can be more clearly
defined, existing knowledge identified and critical gaps in knowledge delineated; finally, research strategies will be developed. Obergurgl is a useful, if
miniscule, example of the Alpine situation at large. Here Austrian scientists,
federal and local governnlent officials, and local hoteliers and farmers, are
working together to ensure amelioration of current destructive trends. Similar studies are being developed in other areas of the Alps, including the
Grossglockner massif, Grindelwald, Aletschwald, Brian-Connais. In these
cases, including Obergurgl, the involvement of UNESCO MAB has been the
provision of leadership, incentive, and moral support, rather than direct
financial assistance, but a delicate balance must be kept and research and
planning monlentum maintained. In this respect, further support for the development cf the Centre for Mountain Research and Documentation located
at Obergurgl is needed (Gesellschaft fiir Gebirgsforschung und Dokumentation, Obergurgl). A resolution for development of such an international
system was acclaimed during the Munich Workshop on Mountain Environments held in December 1974. Finally, the example from the Colorado
Rocky Mountains is a much more local affair. In this instance a variety of
local groups, including State government scientists, university and private
groups and individuals, were able to recognize a growing problem and to
produce a sufficiently effective public campaign to induce passage of new
legislation. This provides a good first step in arresting the more serious aspects of construction in mountain areas threatened by a variety of natural
hazards. Nevertheless, a large segment of the public and scientific pressure,
essential for this partial success, received inspiration from the UNESCO
Man and the Biosphere Programme.
What practical lessons can we draw from these examples of problems,
partial solutions, and initial responses, from other parts of the world that
can assist the heavy tasks facing us in the Himalaya? First, I think that the
UNESCO MAB reports provide a source of outline research-design and inspiration. Also, while the MAB-6 regional meeting, held in Kathmandu in
September 1975, certainly did not solve any problems, it assisted with the
further identification of research needs, provided better outline methodologies, and brought together specialists from many countries with a common
interest. It also identified the pressing need for establishment of a mountain
research institute within the Himalayan region.
It is perhaps presun~ptuousfor someone with no Himalayan experience to
propose a research approach and a list of requirements. Nevertheless, some
suggestions will be made in all humility, and as an excuse for presumption,
I believe that there is some common ground amongst all the world's mountain systems, that experience can be shared, and that serious concern is more
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important than the fear of research from one's more learned and experienced
colleagues. Above all, the need for an international mountain research
community is emphasised. The total available experience is so sadly inadequate for the tasks ahead, that we must share every idea, every practical
result, and every item of moral and spiritual support. Thus any attempt to
improve international communications amongst mountain scientists and
planners is worthy of consideration.
In a more direct sense, it is worth emphasising that many of the practical
problems involved in our response to social and environmental deterioration
in the Andes also face us in the Himalaya. Thus the magnitude and complexity
of the problem and the fragmented and inadequate data base cannot be
adjusted all at once. It would seem appropriate, therefore, to identify suitable
mountain transects so that cross-sections of the major east-west divisions
of the Himalayan system are represented, from the lowest altitudinal belt to
the highest. Then those should be used as the bases for inventory, research
undertakings, and development of applied pilot projects of a highly practical
nature. A system of biosphere reserves and national parks could be fitted
into such a scheme with great effect, and further support given for maintaining the gene pool, such as assistance, for instance, for the impressive work
being performed by Dr Dilip Dey a t the Himalayan Zoological Park,
Darjiling, in breeding musk-deer and other threatened mountain species.
Furthermore, this approach should be used to provide an incentive for
collection and analysis of all existing data, hopefully to be centralized in a
mountain research institute with its major task being one of service to the
entire region, regard!ess of international frontiers.
Within this fiamework four interrelated planning plocesses are involved:
inventory, basic research, application in the form of pilot projects, and longrange political decision-making. It must be emphasised that these four processes are parts of a continuum, all of equal importance, and that they merge
into one another, since inventory for its own sake, for instance, is of little
value. Thus some forms of inventory would automatically include compilation of maps of actual vegetation, soils, bedrock, surficial materials, climatic
elements, land occupation and practices, stream flow, silt content, extent of
glaciers and snowline, talus slopes, areas most susceptible to landslides,
and so on. Much of this type of inventory is already available for certain
areas and in certain forms, but it must be collated and standardized. This
material can then be used for deriving another series of maps, such as: assumed natural vegetation, slope instability, and land capacity.
When the work progresses into the basic research phase, human biology
must be carefully integrated as has been proposed in the Andean strategy.
Then there is a further element that I would like to stress. I think it very
important that a serious effort be made to assess the actual impact of post1950 man on the Himalayan ecosystems, and I would like to illustrate this
by a short digression, since it has been common practice to refer increased
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soil erosion in mountain areas to the accelerating impact of human activities,
and this carries with it the danger of oversimplification. The argument proceeds in the following manner: rapid increase in mountain populations since
the end of World War I1 has forced tbe conversion of forested hillslopes
into grazing and arable land; with continued dependency on local timber for
fuel and construction needs, all forested area within easy walking-gathering
distance of many settlements has been depleted; a third sector of this vicious
circle is that animal excrement, the basic source of fertilizer, is then used
increasingly for fuel, which in turn reduces soil fertility and so makes the
hillsides even more susceptible to erosion; the final sector, closing the circle,
is that soil erosion causes further loss of good agricultural land which in turn
induces additional deforestation for planting crops.
In mountain lands, high altitudes and steep slopes combine to form, in a
geomorpllic sense, a high energy environment as outlined in the introduction.
The already great potential for very effective geomorphic activity, including
a range of processes from soil creep, through landslides, to dtbris flows
and associated catastrophic events, already exists in nature. The human
impacts, setting in motion the vicious circle outlined above, when imposed
upon this natural high energy system, may augment mass movements to
a degree sevcral orders of magnitude greater than those occurring under
natural conditions.
While it is eminently correct to apply this reasoning to one of the most
serious complex of causes that drives the alarming loss of fertile agricultural
land and forest on the mountain slopes of the Himalaya. the question of
'how much' must be answered if intelligent long-term responses are to be
developed. Thus it is not sufficient to argue that soil losses in the mountains,
with their attendant and perhaps more serious downstream effects of flooding and siltation on the Indo-Gangetic Plain, are enormously higher, for
instance, than prior to World War 11. We need to know by how much.
Without a quantitative answer short-term policies, themselves of a very expensive nature, could be piit into effect without any certain prospects for
being viable in the long term. This position can be supported by recently
accumulating information in the broad fields of climatic geomorphology and
palaeoecology. A gross simplification is to state that climate changes through
time and that catastrophic geomorphic events are often related to weather
phenomena, themselves of a catastrophic nature with a long recurrence
interval (very low frequency).
In recent years geomorphologists have been directing increasing energy
to the catastropbic event- landslide, mudflow, ddbris flow that has a very
long recurrence interval and hence is extremely difficult, if not impossible, to
predict. Because of this difficulty in prediction, of course, it is not yet possible
to provide quantitative assessments of the amount of work (movement
of unit mass through unit vertical distance in unit time) accomplished by
such catastrophic events, nor to fully understand their importance in relation
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to the work accomplished by slow-moving, continuous processes, such as
soil creep and frost creep. Nevertheless, realization is growing that the rare,
catastrophic event will account for a high proportion of the total energy
expended in mountain slope development. A recent issue of the quarterly
journal Geografisker Annaler (Vol. 58 A, No. 3, 1976, edited by Anders
Rapp and Lennart Stromquist) has been devoted entirely to the question of
rapid mass movement in different climates. It includes papers that provide
case studies supporting the general principles outlined above, and indicates
its importance in such contrasting climatic regions as Hong Kong, New
Zealand, Central Japan, New South Wales, the Carpathians, Appalachia and
Swedish Lappland.
Let us now consider a specific example in the eastern Himalaya near
Darjiling. In 1968, at the end of the monsoon season when mountain
soils would have been well-saturated, 63 cm of rain fell during a threeday period. In the closing hours of the rainstorm some thousand of mudflows
and dCbris flows were released, directly or indirectly causing the loss of at
least 20,000 lives and untold damage to roads, railways, houses and crops.
A measure of the intensity of the event is that the 50 km mountain road
that connects Darjiling with Siliguri on the Ganges Plain, was cut in 92
places. As a very much concerned visitor to the area within four weeks
of the occurrence of the disaster, I was told that the authorities had assumed
that the basic cause was extensive deforestation, and that the solution,
therefore, was a programme of reafforestation. The climatological officer
in Darjiling informed me that such a quantity of rain, at such a critical
time of year, had only occurred once before1 since records were first maintained in the latter part of the nineteenth century. This may mean that we are
dealing with a catastrophic event that has a recurrence interval of between
100 and 501) years. In practical terms this would indicate that deforestation
may well have heightened the magnitude of the event, but it may not have
been the primary cause. Thus we must assume that a large number of dCbris
flows and mudflows would have occurred even if the mountain slopes had
been protected by a cover of untouched forest. It must also be pointed out,
however, that a significant number of slides began a t the bends in the mountain roads and trails, so that these ephemeral and artificial stream beds contribu ted significantly to the total number of individual releases.
The lesson to be learned from this example is that catastrophic events are
complex in nature and that their magnitude and frequency will be influenced
by a variety of human and natural conditions. A case study of landslide activity in the Razorback area of New South Wales in the volume of Geografisker Annaler referred to above (Blong and Dunkerley, 1976, p. 145),
'During the writing of this chapter, Mr J.S. Lall kindly brought to my attention a
comparable event in the Darjiling area that occurred in 1950. This does not weaken the
argument, but it does serve to emphasise the need to collect all available data on these
catastrophic occurrences.
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even raises the possibility that there deforestation by man may have reduced
the susceptibility of the area to landeliding. They go on to a slightly more
cautious conclusion: 'During the last few decades it has become fashionable
to promulgate the influence of human activity on landslide incidence. The
literature on Razorback proves no exception although Hanlon (1958)
Can~bage(1924) and Dunkerley (1974) indicate either that landslides would
have occurred anyway or that some evidence suggests that landsliding
pre-dates clearing of the natural vegetation.'
I certainly do not wish to infer any degree of similarity between New South
Wales and the Himalaya. The purpose of introducing the two examples is
to argue that the problem in general is highly complex and that simple
assumptions and simple responses are potentially dangerous. It is upon this
basis that a case can be made for the importance of assessing the actual impact of human activities on slope processes in the Himalaya, and that one of
the best approaches is a combination of palaeoecological investigations
and study of extant geomorphic processes. However, it is also stressed that
such an approach is not considered as an alternative to a short-term crisis
response. If soil erosion, in any area, can be checked, even temporarily, by
any means whatsoever, then those means should be put into effect provided
that they do not merely achieve a very short-term gain at the cost of a slightly
delayed catastrophe.
Palaeoecological research, therefore, is conceived as a long-term research
goal that should help to provide long-term applied results. It should also be
carried out in conjunction with the collection of all available data of a historic nature on the past occurrence of catastrophic events; ideally this would
involve collection of data from historic geomorphic studies, analysis of all
forms of available documentation, and application of anthropological
techniques. Stratigraphy, in its broadest sense, should form the basis of any
applied palaeoecological research programme. Thus it would include palynol o a , palaeontology (study of macrofossils in peat and lake sediments),
historical geomorphology, dendrochronology, and archaeology, together
with the application of climatic transfer functions so that stratigraphic
interpretations can be converted into a picture of changing climate through
time. Rates of natural siltation of Himalayan lakes could be obtained from
the study of deposits of former lakes, dammed, for instance by landslides
and drained catastrophically several thousand years ago.
Radiocarbon dating of upper and lower horizons in such a sequence of
lake sediments should permit the calculation of siltation rates, while pollen
and macrofossil analysis would indicate the prevailing vegetation-climate
types and enable analogies to be developed with comparable situations of
today. By selecting former lakes of different ages and in different climatic
zones of the Himalayan system, the pool of data and interpretation, of
course, could be greatly enlarged.
This, only one of many possible lines of approach, should provide however
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a better means of estimating the useful life, for instance, of any proposed

future reservoir. It would also provide a much fuller understanding of the
actual increase in rates of soil erosion due to human impact as compared
to naturally high rates characteristic of steep mountain slopes. Similarly,
it has bLen argued that detailed knowledge of climatic change through the
last 10,000 years, and especially the last 1000 years, will provide a much
better basis for estimating magnitude and direction of future change. One
very effective method for determining former vegetation covers is through
analysis of soil micro and macrofauna which remain long after their associated vegetation structures have changed (Franz, H. and Kral, F., 1975). It
will, of course, be equally important to attempt to separate out anthropogenic
processes from the natural processes that have occurred and fluctuated over
the last several thousand years.
Knowledge of the recurrence interval of specific types of catastrophic
event, while difficult to obtain, would also prove of great practical value.
In terms of any natural-hazard reduction policy development it is desirable
to understand the magnitude of the impact and its frequency of occurrence
better. This is because defenc,: structures, or strategies, must be designed to a
specific probability of danger, defined as the product of individual-event
magnitude and recurrence interval. With large-impact events occurring above
a certain recurrence interval (i.e., less frequent), an intelligent decision must
be made between enormously expensive response and no response at all.
Similarly, grezt advantages can accrue from bcing able to assess the ratio
between mass movement induced by human impact and that which would
have occurred on the same site prior to the current population explosion.
These two problems, therefore, are represented as the core of any programme
in applied palaeoecological research in mountain regions.
In summary, the applied research required to tackle a problem as immense
as environmental and social deterioration in the Himalaya requires an integrated interdisciplinary and international approach that will study current
processes along a series of transects together with examination of changes
in process through time. It will be very difficult to mount successfully and
will not yield short-term results, but life on this planet is, hopefully, a longterm problem, and long-term programmes must be developed. This is not
enough, however, since the current rate of despoliation is so severe that a
crisis response is also required. Here the role of national governments and
international agencies must be co-ordinated. Immediate engineering, agricultural, social and reafforestation responses must be taken. Some critical
areas are emphasised. Road construction needs careful attention in the
light of the implications of the Darjiling floods and mudflows; the upper
timber line is especially vulnerable and all possible steps should be taken to
protect it; some technological breakthrough is required to provide an
alternative source of fuel; major engineering works should cnly be undertaken when, say, 5 per cent of their budget has been used for environmental
w
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and sociological assessment of their potential impact, and incorporation of
the results into design criteria. Land-use alternatives and their potential
social and environmental consequences must be explored. The list is endless.
The problems are further exacerbated by the bald realization that human
and environmental scientists are not presently capable of proposing a series
of changes that will lead to the optimization of human welfare in an environmentally-balanced system. This point must be made very clear at the onset
of any research programme. In taking a more realistic and cautious approach,
however, it should be possible to set up guidelines from which the consequences of land-use alternatives could be anticipated, and actions leading
to the degradation of either the environment or the human system avoided.
Thus two points of view must be balanced; the impact of human activities
on the environment, and the impact of environmental processes on individuals
and societies.
CONCLUSION

Assuming that we have all the inventory material and all the research results
needed the task will have barely begun. Thus we will need concerted action
by government departments, universities, and private organizations within
individual countries, and extensive international collaboration. But this also
will not be enough unless we can achieve the active and enthusiastic participation of the people who, day-by-day, year-by-year, use the mountain lands.
This is perhaps the most difficult phase. Finally, we cannot await the orderly
completion of all of these tasks. The battle must be joined immediately on
many fronts; short-term crisis-solving, case studies, small-scale pilot projects, all are necessary for various reasons, and the public-relations reason
not the least. Thus ideally, all these should begin while the more ambitious
research monitoring, and long-range planning, is being undertaken.
The task may seem so large and complex that we should all despair. Such
shunning of responsibility is intolerable. Some of the more serious threats to
world civilization and environment are lethargy, complacency, despair,
convictioi~that the problems are too great, the time too short, and that the
damage already accomplished is irreversible. A great deal can be done, given
the inspiration, determination and commitment, provided a proper focussing
can be achieved.
BIBLIOGRAPHY
ARMSTRONG,
RICHARD,
L., and JACK D. IVES (eds). 1976. 'Avalanche Release and Snow
Characteristics, San Juan Mountains, Colorado'. Occasional Paper No. 19, Institute
of Arctic and Alpine Research. Boulder, Colorado.
BAKER,
PAULT., and MICHAEL
A. LIITLE(eds). 1976. Man irt the Atides: A Multidiscipli~ i a r yStl~dj)of Higli-altitude Quechua. US/IBP Synthesis Series 1. Stroudsburg, Penn
USA. Dowden, Hutcl~insonand Ross.

402

The Himalaya

BLONG.R. J., and D. L. DUNKERLY.
1976. 'Landslides in the Razorback Area, New South
Wales, Australia'. Geografisker Annaler vol. 58 A, No. 3.
Bov~s,MICHAEL
J., and JACKD. IVES.
(in press). 'Natural Hazard Mapping in the Sari
Juan Mountains, Colorado, USA'. Arctic and Alpine Research.
FRANZ,H., and F. KRAL.1975. 'Pollenanalyse and Radiokarbondatierung einiger Proben
aus dem Kathmandubecken und aus dem Raurn von Jumla in West Nepal'. Akad.
Wissenschaften, Math.-Nafurrvissensch. K1, Abt. I, 184.
HIMAMOWA,
B. 1974. The Obergurgl Model: a Microcosm of Econontic Growth in Relation
to Limited Ecological Resources. Conference proceedings from Alpine Areas Workshop, Coordinators, H. Franz and C. S. Holling. Laxenburg: International Institute
for Applied Systems Analysis.
IVES,JACKD. and ANNS ~ T E(eds).
S
1975. Programme on Man and the Biosphere (MAB).
Project 6: Proceedings of the Boulder Workshop, July 1974, Colorado. INSTAAR
Special Publication.
IVES,JACKD., ARTHUR
I. MEARS,PAULE. CARRARA,
and MICHAEL
J. BOWS.1976. 'Natural
Hazards in Mountain Colorado'. Annals Assoc. Amer. Geogr. vol. 66, No. 1, March
1976.
IVES,JACKD. and PAULAV. KREBS.1977. 'Natural Hazard Research and Landuse
Planning Responses in Mountainous Terrain: The Township of Vail, Colorado
Rocky Mountains'. Arctic and Alpine Research.
RAPP, ANDERS,and LENNART
STROMQUIST
(eds). 1976. 'Case Studies of Rapid Mass
Movements in Different Climates. GeograJsker Annaler vol. 58 A, No. 3.

CHAPTER 24

POPULATION A N D SOCIETY IN THE HIMALAYA
B.K. ROY BURMAN
The Himalaya is the youngest mountain range of the world, and attained its
full growth only in the lower Pleistocene period. It is suspected to be the
primeval cradle of mankind; the Siwalik system, starting from near Dehra
Dun, contains fifteen genera of anthropoid apes, the highest mammals in the
then world, some of which are believed to form links in the line of human
ancestors (Wadia, 1965, p. 146). There are in any case prehistoric relics which
suggest the presence of man in the western Himalaya during the middle
Pleistocene period. This age is marked by three glacial advances and retreats.
In the boulder conglomerate of the second glacial period, split pebbles of
quartzite are found on the bed of the river Sohan. As opinion is divided on
whether these are the results of man's deliberate action, they are described as
pre-Sohan specimens. From the close of the second ice age, chopper-chopping
and flake and blade industries began to occur on the foot-hills of the southwest Himalaya. Thus even at the beginning of human history, two stonemaking traditions seem to have existed in the area, but so far no remains of
the man who made these tools have been found. It is therefore difficult to say
whether these different traditions belong to two racial groups or not. There is
however evidence to show that some sort of fusion, either of races or of tool
traditions, took place in the later phase of the stone age (Sankhalia, 1973,
p. 38). Here it is interesting to note that floristically also the Himalayan belt
has been a meeting point of Euro-Mediterranean and Western Chinese
affinities. Further, though it has served as a bridge, it has also been a barrier,
excluding much of the Tibeto-Chinese component and facilitating both
derelict and endemic elements (Seth, 1978, p. 9). In contrast to the western
Himalaya, the eastern Himalaya is a relatively unexplored area as regards
pre-historic and proto-historic periods (Sankhalia, 1973, p. 38).
The Himalaya can be divided into two regions-the western Himalaya,
reaching up to the eastern border of Nepal; with the eastern Himalaya
covering Sikkim, Darjiling in West Rengal and Arunachal. As a lateral extension of the eastern Himalaya, the hill ranges of Nagaland and Meghalaya
will also be discussed here.
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The western Himalaya has a greater representation of conifers. There are a
few primeval forests left, but scrub and grass lands have invaded erstwhile
forest territory, wherever it has not been put to organized human use for
agriculture and settlement. This region can be divided into a number of
phyto-geographical sectors as follows: north-west sector (Karakoram in the
north to Ladakh); Punjab sector (Kangra to Bushahr, west of Satlaj); east
sector (Tehri Garhwal to Kumaun in India and western Nepal up to KarnaliGandaki). In the north-west sector the vegetation is semi-desert, with a few
juniperous macropoda reaching tree dimensions, with poplars and willows
along water ways. Here alpine meadows are characteristic with herbaceous
elements predominating. In the Punjab sector, con~merciallyvaluable deodar
and chir forests along with blue pine are the most important, but oaks are
also widespread. In the eastern Kumaun forests deodar gradually becomes infrequent and hemlock (Tsuga) appears in the extreme end (Seth, 1978).
The eastern Himalaya subregion with a. lower altitude, higher snowlines
and higher precipitation has its own botanical identity. Conifers are far less
important although some pines of east Asian affinity and fir and birch occur;
oaks and chestnuts are characteristic of the temperate zone. Sub-Alpine
birch and fir mixed with junipers, rhododendrons and hemlock occupy the
drier ridges (Seth, 1978).
This variegated landscape has on the one hand contributed to the nlaking
of man and human institutions, and, on the other, bears the mark of man's
capacity to make and unmake his environment. The Himalaya and humanity
have been confronting and negotiating with one another through the ages.
LAND AND MAN IN THE HIMALAYA

As already noted there are evidences of the presence of man in the western
Himalaya, even at the dawn of human life on earth; the er stern Hirnalaya
seems to have been populated much later. Today one comes across humar?
settlements almost all over the Himalaya, but the density of population per
unit of land ia much less than that in the plains of India.
The density of population varies from 1.09 per km in Ladakh to 274.70
per km in Srinagar, both in the western Himalaya. If the eastern Himalaya is
considered separately it varies from 2.57 per km in Lohit to 254.23 per knl
in Darjiling.
Density of population figures for the total area do not however represent
the density of population for the actually habitable or cultivabli area. For
instance, in the sector falling within Uttar Pradesh, the higher ranges snpporting scanty to little forest growth accoutlt for more than one fifth of the area.
While considering population density such areas as well as ravines, deep
gcrges and waterways will have to be left out.
Another indicator of the level of techno-economic adaptation is the settlement pattern in diverse ecological settings.
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Settlenrent Pattern
Bose (1972, p. 96-7) gives an admirable account of the distribution of rural
and urban settlements in various altitudinal zones, which is summarised here:
1. 0 to 1000 metres: There are deep gorgcs and sharp water partings, and
the area is covered with tropical forests infested with wild animals. The
climate is also warm and humid. There are few settlements of any importance.
2. 1000 to 2500 metres: This may be called the optimum belt in the
Himalaya and the majority of people live in this belt. Here the climate is
cool and the river terraces well developed.
3. 2500 to 3000 metres: Here the river gorges are deep and one often
comes across U-shaped cliffs and thundering waterfalls. The climate is cool
and the land covered with coniferous forests. There are only some villages
with cultivation in favourable places.
4. 3000 to 5000 metres: There are alpine meadows and much grazing.
One frequently comes across semi-nomadic shepherds and traders. There are
also seine temporary summer dwellings.
5. 4000 to 5000 metres: This belt is cold, rocky and snowy. There are
some pastures on favourable spots which semi-nomads visit now and then.
6. Above 5000 metres: There are rugged empty regions of rock, ice and
glaciers.
This account brings out the capacity of the people of the Himalayan highlands to take advantage of the endowments of naturc to a remarkable extent.
But it also suggests that man continues to depend on nature more at the
primary level of extraction and processing than at the secondary level of
processing. This point will become evident when distribution of population
in rural and urban are'as, urban dcnsity and participation of workers in
diverse occupations and industrial categories are considered.
Density of Population irl the Urban Areas
Density of population in the urban areas gives a better basis of comparison
than when total areas are considered, as it can be assumed that within urban
areas there will not be many uninhabitable places. The relevant data are
furnished in Table 1 in the Appendix, which shows a wide range of variation
of urban density. As against all-India urban density of 2504.45 per km2, it
varies from 183.72 (in Garhwal district) to 4097.31 (in Srinagar district) in
the western Himalaya, and 999.42 (in North Cachar Hills) to 4516.59 (in
Darjiling district in the eastern Himalaya).
It would be interesting to examine to what extent the low urban density
i n Garhwal and the North Cachar Hills district reflect constraints of physiography, and to what extent failure of mobilization of the productive forces
which exist within reach of the towns. Similarly, the high urban densities in
Srinagar and Darjiling districts have to be examined in terms of thu interplay
of endogenous and exogenous forcer, such as the endogenous growth o f
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productive forces, on the one hand, and the fleeting attraction of tourist
interests on the other. Systematic studies in this matter are not known to
have been done.

Distribution of Population in Rural and Urban Areas
Population distribution in the rural and urban areas of the states and Union
Territories, the bulk of whose areas lie in the Himalaya region, is as follows:

Rural

Urban

Jamrnu & Kashrnir
Himachal Pradesh
Sikkirn
Arunachal
Meghalaya
Nagaland
India

18.59
6.99
9.23
3.70
14.55
9.95
19.91

The statement shows that except for Jammu and Kashmir and to a certain
extent Meghalaya, in all the states and Union Territories of the Himalaya
region, urbanization has been much below the national average. In Jammu
and Kashmir and Meghalaya again, urban growth possibly reflects the
functioning of extraneous factors like tourism or location of administrative
offices more tban the develcpment of endogenous productive forces.
A clear picture emerges when the distributioil of the rural and urban
population is examined at the district level. A synoptic view of the distribution of districts with reference to the percentage group of urban population can be obtained from the following statement:
~

State/ Union
Territory

Jammu & Kashmir
Hinlachal Pradesh
U ttar Pradesh
West Bengal
Sikkim
Assam
Arunachal
Nagaland
Meghalaya
Total

Total
Number
number
of districts
of districts in without
the Hima- urban
laya
POPUlation

-

-

-

Number of districts with percentage of
urban poplation to total population
less
than
5%

5-9

10-14

15-19

%

%

%

20%
&

above
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The statement shows that out of 45 districts in the Himalaya region, there
are five without any urban population. Two of the latter are in Himachal
Pradesh and Arunachal each and one is in Nagaland. At the other end there are
seven districts with more than 20 per cent urban population in each. Interestingly enough, one of them-Simla-is
in Himachal. In fact in Simla district
31.84 per cent of the population live in the urban area. There are two other
districts in the Himalaya region, namely, Dehradun (47.08 per cent) and
Srinagar (51.14 per cent) where more than 30 per cent of the population are
town-dwellers. These figures bring out not only the extreme disparities of
development in different regions of the Himalaya, but also the discontinuities
of development.
A further confirmation of this is obtained when the distribution of the
towns by size-classes of population living in them is considered (Table 2).
It shows that as with the extent of urbanization a t the district level, there is
no continuum in the distribution of individual urban settlements either. In
Jarnmu and Kashmir particularly, two cities seem to tower over the rest of
the region. In Arunachal and Nagaland, however, one can see new formations in the process of taking shape through the interplay of both internal
and external factors.
Distribution of Villages by Size-Classes

Table 3 gives the distribution of villages by size-classes. It shows that compared to India as a whole, small villages predominate in the Himalaya region,
except in Jammu and Kashmir and in Darjiling district. Meghalaya
and Nainital district, and to a certain extent Nagaland, however provide a
picture of a continuum from small to medium and large villages in tzrms of
population.
The predominance of villages with small populations is obviously related
to the constraints of the physical environment to a large extent. But the
possible role of techno-economic factors, injected from outside, in determining the size of rural settlements should not be ignored. For instance in
Jammu and Kashmir, Darjiling and Nainital, the emergence of big towns
in the wake of tourism and the proliferation of administrative and servicing
agencies has probably been an important factor for the presence of medium
and large-sized villages.
The meagre urbanization and predominance of villages with small-size
population may now be seen in the context of the pattern of participation of
the population in the working force.
Participation Rates in the Working Force

Participation rates of males and females in the working force show that
exccpt for Jammu and Kashmir and Uttarakhand, in all the states and

Union Territories and subregions of the Himalaya region, participation
rates are higher than the all-India average. The pattern of participation of
niales in the rural and urban areas of Nagaland however deserves special
mention. Unlike in other states, here males participate in the working force
at a much higher rate in the urban area than in the rural area. Again, the
extremely low participation of females in the working force in Jammu and
Kashmir and Uttarakhand, on the one hand, and the very high participation
rates of females in Arunachal and Nagaland and fairly high participation
of all these are clearer when the data are examined at the district level, and
also when the distribution of workers by industrial categories is examined.
At the district level a very significant deviation from the state average is
found in Ladakh where 29.24 per cent of the females are workers as against
the state average of 3.90 per cent. In Himachal Pradesh the participation of
females in the working force is found to vary from 11.72 per cent in Simla to
61.35 per cent in Lahul and Spiti as against the state average of 24.20 per
cent. The only other district where the female participation rate is more than
50 per cent is Kinnaur (54.88 per cent). In Uttarakhand female participation
rates represent a much wider spectrum, starting from 7.72 per cent in Nainital (followed by 8.52 per cent in Dehradun) to 61.53 per cent in Uttarkashi
(followed by 60.59 per cent in Chamoli). In contrast in the whole of eastern
Himalaya, if the Mikir Hills are left out, the spectrum is much narrower,
starting with 21.61 per cent in Darjiling district and going up to 59.54 per cent
in Subansiri district.
The inter-district differences in the subregions of western Himalaya and
the broad pattern of difference between the western and eastern Himalaya
represent cultural differences more than differences in physical environment.
In the western Himalaya the districts with high male and female participation
rates in the working force are the ones where the influence of Tibetan Buddhism is strong. Again, districts with very low participation of females in the
working force are the ones where urbanization has been the highest.
The high participation rates of females in area3 under the influence of
Tibetan Buddhism in the western Himalaya and in the different districts of
the eastern Himalaya do not appear to be related to the same factors. Tn
areas influenced by Tibetan Buddhism in the western Himalaya, the high
participation is linked up with the pursuit of traditional household industries,
trade and commerce and cultivation under conditions of semi-scrfdom. In
the eastern Himalaya it is more related to the survival of communal ownership of' resources which ensures the continuous employment of males and
females, although with low economic returns. A study of the distribution of
the workers by industrial categories will throw further light on this.

Distribution of Workers by Industrial Categories
Except for Darjiling district in Wert Bengal, cultivation is the predominant
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occupation everywhere. But whereas in Sikkiln as many as 81 per cent of the
workers are cultivators, in Darjiling district the corresponding figure is only
30 per cent, followed by 65 per cent in Jammu and Kashmir. But what is
more significant is that whereas in India as a whole 43 per cent of workers
are cultivators and 26 per cent are agricultural labourers, nowhere in the
Himalaya region excepting Uttarakhand do agricultural labourers constitute
more than 10 per cent of the workers. In Uttarakhand 20 per cent of workers
are agricultural labourers, but in Arunachal and Nagaland only 2 per cent
belong-to this category. In fact unlike in many other parts of the country,
in the Himalayan region most of the agricultural population consists of
owner cultivators. (It is a sequel to the development activities that they are
progressively losing their lands.) There is another side to the story as well:
as against the all-India average of 3 per cent, in the Himalayan region 6-19
per cent of the workers are engaged in 'other services'. This is a mixed category, ranging from domestic ,ervants under the bonded system or otherwise,
to persons engaged in administrative, re,earch and other services. The high
percentage of 'other services' in some sections of the Himalaya seem to reflect
the presence of bonded labour and village servants practically under the
conditions of serfdom.
The low percentage of cultivators (30 per cent) of Darjiling district deserves
special mention. It goes along with the fact that 26 per ccnt of the workers
are engaged in livestock rearing, forestry, plantations, etc, In fact the majority
of persons returned under this industrial category are employees in tea
plantations. One wonders why, despite the presence of tea plantations with
their potential of generating employment in several directions, landless agricultural labourers should exist in this district to such a large extent. One of
the reasons seems to be that the profit generated in tea plantations is not
ploughed back to develop linked productive activities; as a result, the multiplier effect of employment on plantation work is minimal. But there is also
another important reason. In this district much cultivation is done on terraced
land, which requirLs a very heavy input of labour and capital. This leads to
the concentration of ownership of land on the one hand, and a growing
army of landless labour on the other. The prevalence of landless agricultural
labour in a high proportion in Uttarakhand might also be related to the same
c a w . Similar social problems, though in different forms, are found almost
everywhere in the Himalaya where terraced cultivation is practised. The
matter requires a systematic in-depth study.
Some attention should also be given to the pr~senceof workers engaged in
livestock and forestry at a percentage twice as high as the national
average in Jammu and Kashmir. This is related to the functioning of
pastoral semi-nomads in this state as well as in the adjoining state of
Hin~achal,where as many as 3 per cent of the workers have been enumerated
in the composite industrial category of livestock breeding, forestry, etc. The
presence of the household industry sector at the same level as the national
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average in Jammu and Kashmir and at a slightly lower level in Himachal
Pradesh is also a matter of some importance. What is however of great
significance is that in these two states there has been some growth of manufacturing other than household industry. In the other states neither household industry nor non-household industry has been returned as the main
occupation by any significant number of people, which does not however
mean that household industry is not important in those states. In fact, all
over the Himalayan region, household production of cotton and woollen
textiles and bamboo and wood crafts continues quite vigorously. But in the
pre-feudal social formations of the eastern Himalaya, they are generally
practised as part-time occupations along with other productive activities and
domestic chores. In the feudal setting of Himachal and the national, and
international-market oriented production system of Jammu and Kashmir,
these crafts have emerged as the specialized occupations of part-time craftsmen. Census data reflect differences in the social organization of crafts, rather
than the magnitude of production and survival potential of the crafts.
The present set of census data provide another interesting sociological
indicator which should not go unnoticed. At the national level, whereas
21 per cent of male workers are agricultural labourers, for females the colresponding figure is 50 per cent. This implies that women of the socio-economically weaker households participate in the work force more frequently. But
in the rural areas of the Himalaya region, the proportion of women working
as agricultural labourers is nowhere higher than that in the case of males except
in Uttarakhand; at the same time, unlike in the country as a whole, the
proportion of women workers as owner cultivators everywhere outnumbers
the male workers of the same category. Uttarakhand is however an exception; perhaps the deviant pattern there has resulted from the large-scale
out-migration of males belonging to agricultural labour households to the
plains to eke out a living.
There are several possible explanations for the general pattern in the
Himalaya: the most plausible one is that through the mechanism of sharp
sex-wise division of labour, females have been able to hold their ground in
the social organization of production in land-holding households. Hence
they can participate in the working force as a way of life and not as a forced
necessity. One may ask whether the specificity of the social organization of
labour in the Himalaya is accounted for with reference to any aspect of
Himalayan ecoloa, or whether one should seek for explanation elsewhere.
A comparative study of the ethnographic literature for different parts of
India shows that in the pre-feudal tribal communities sex-wise division of
labour persists even now. In the areas where a feudal political economy
prevailed, the general tendency had been to divest the women of their pro.
ductive role and cover up this deprival by projecting an ornamental and
mystic image in a non-productive sector. Where however feudalistic consolidation had combined with military adventurism, sex-wise division of labour
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could not be expunged to the disadvantage of females. In those areas the
cognitive process tendtd to be blurred by a discordance between the desired
image and the facts; while it was prestigious to project females as nonworkers, as an empirical reality their contribution to the economy of the
household was quite substantial.
With the spread of education and deep infiltration of market forces, the
process of sex-wise non-recognition of labour is involuted. Male monopoly
of the employment market is disrupted, and a new pattern emerges in the
social organization of labour. The diversified pattern of participation of
females in the working force in Meghalaya and Jammu and Kashmir suggests
that this process is also takins place there. But in other areas the pre-feudal
features persist, as among most of the tribal communities elsewhere in India.
Hence rather than physical environment, it is political economy which seems
to have played the more important role.
From this viewpoint, the future rests largely on the spread of education.
EDUCATION

Table 4 in the Appendix gives the percentage literacy of males and females
in the rural and urban areas.
Except for Jarnmu and Kashmir, Uttarakhand, Sikkim and Arunachal,
other states and Union Territories and subregions in the Himalaya are more
or less at par with the national average in the spread of literacy. But when
sex-wise literacy figures are considered, female literacy in some states of
Himalaya is found to be far ahead of the national average. For instance,
even in the rural areas of Himachal Pradesh, Nagaland and Meghalaya the
females are 25-50 per cent more literate than females all over the country.
Again if the urban and rural areas are considered separately, urban literacy
in Meghalaya, Nagaland, Darjiling and Himachal is considerably higher
than the national average. What is however more significant is the fact that
the difference in the levels of literacy between the rural and urban areas
differs considerably in the various subregions of the Himalaya. Thus whereas
rural literacy in both Nagaland and Meghalaya is around 23 per cent, urban
literacy is 60.79 per cent in Nagaland and 65.22 per cent in Meghalaya. The
corresponding figures at the all-India level are 23.74 per cent and 52.44 per
cent respectively. Again whereas rural literacy is around 14 per cent in both
Sikkim and Jammu and Kashmir, urban literacy in Sikkim is 46.17 per cent
and in Jammu and Kashmir is only 38.17 per cent. With a rural literacy rate
of 18.30 per cent, Uttarakhand has an urban literacy of 43.63 per cent; on
the other hand Arunachal with a rural literacy of 9.79 per cent has an urban
literacy of 50.46 per cent. It is obvious that these variant patterns cannot be
explained only in terms of the physical environment of the different subregions of the Himalaya. It is equally obvious that urban literacy has not
grown by drawing upon the rural base, or the reverse, urban literacy has not

influenced the surrounding rural area in the same manner everywhere. In
Janlmu and Kashmir, Himachal, Uttarakhand and Darjiling district, there
appears to exist some amount of continuity in the educational process of
rural and urban areas; in contrast, in Sikkim and Arunachal particularly,
the educational process is marked by sharp discontinuity.
When the sex-wise literacy differentials are examined, another interesting
picture emerges. Compared to the national average, both male and female
literacy is higher in Himachal Pradesh and Darjiling district; in no other
area is male literacy higher than the national average. Female literacy is
higher than the national average in Meghalaya, but male literacy is much
below the national average. In Nagaland female literacy is more or less at
par with the national average but male literacy is at a lower level. It is
obvious that educational opportunities have not been used in a uniform
manner by males and females all over the Himalaya. In addition to such
factors as difference in access to or control of productive resources, sociocultural (including religious) differeilces must have played an important
role. In this matter it should be possible to gain additional insights if a
comparative study of the progress of literacy in different districts of the
Himalaya is made. Information about any such study is not readily available,
but after a cursory glance at the data, a few brief observations are made here.
In Jammu and Kashmir, the level of female literacy is higher in districts
where Hindus are numerically predominant than ones where Buddhists or
Muslims predominate. In Himachal as well, low female literacy seems to be
partly related to the prevalence of Buddhism. In contrast, in parts of
Arunachal, Buddhism has played some, though a very limited, part in the
spread of literacy. In fact, the only tribe in the Himalaya that have an ageold script and written literature cf their own are the Khampti of Lohit district
in Arunachal, who follow the Hinayana for111 of Buddhism. In Meghalaya
the higher rate of literacy among females and lower rate among males compared to the national average, is perhaps related to the matricentric social
organization among the Garo and the Khasi. The spread of Christianity
again has been an important factor affecting the level of literacy particularly
in Nagaland, and partially in Meghalaya. In view of the importance of religion in several spheres of life in the Himalaya, a rapid appraisal of population distribution by religious affiliation would be useful.
DISTRIBUTION OF POPULATION BY RELIGION

A statement giving the percentage distribution of the population by religion
up to the state level is furnished below.
The statement brings out the fact that except for Himachal and Uttarakhand, the pattern of population distribution by religion is entirely different
from that in the rest of the country. Again, within the Himalaya region
intersectoral differences are also quite considerable. While in India as a
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Percentage of population professing to be
Statel Union
Territory

Hindu Muslim

Chris- Sikh
tian

Buddhist

Join

O~hersReligion
not stated

Jammu & Kashmir
Himachal
Uttarakhand (UP)
Sikkim
Arunachal
Nagaland
Meghalaya
India

whole, Muslims constitute 11.21 per cent of the population, they constitute
66.85 per cent in Jammu and Kashmir and 0.18 per cent in Arunachal.
Similarly Christians constitute 2.60 per cent of the population at the national
level, 0.10 per cent in Himachal, 46.98 per cent in Meghalaya and 66.76
per cent in Nagaland.
The process through which these diverse patterns of the incidence of various
faiths have come into existence in the Himalaya is by itself an important
aspect of the cultural dynamics. of India. It may however be stated in a
general way that except among migrants during the last one or two generations, the various all-India or universal religions have been adopted by the
indigenous population as alternative identities for facilitating their corninul~icationwith the external world. Hence frequently the different religions
exist as outer covers for the core faiths, which show a remarkable continuity
with ancestral faiths. This is true particularly in the case of Hinduism,
Christianity and Buddhism. But even Islam, in areas like Jammu and
Kashmir, has a flavour of its own, different from that of the rest of the
country. In Kargil tehsil, a sect called the Nur Buxia flourishes which seems
to be an amalgain of Shia and Sunni denominations. In the Kashmir valley
Muslim saints, called baba rishis, provide a spiritual umbrella to Muslims
and Hindus alike. Again many Muslim communities not only retain Hindu
gotra names, but also refrain from marrying within the same gotra.
The large percentage of p ~ o p l ereturning their religion as other than the
religions of national importance in Arunachal, Nagaland and Meghalaya is
a matter of great interest. These are indigenous faiths, mainly centering
around natural phenomena, uncanny events and ancestor worship, which
have been described by early ethnologists as animism or spirit worship. But
this does not appear to be a correct appraisal of the religious mores. In the
cognitive-affective process of people, belief in a supreme being is also universal with varying degrees of involvement in human affairs; besides one
occasionally finds an inkling of the sublime in them. Perhaps what marks out
the indigenous faiths from the religions practised all over India and the world
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is the relative absence of systematization and formalization and relatively
greater emphasis on the affective than on reflective aspects.
The presence of special features in religious beliefs and practices should
net, however, suggest that the basic tenets of the different religions do not
have any bearing on the social demography of the population concerned.
For instance the low participation rate of feinales in the working force in
Jammu and Kashmir is, along with other factors, linked up with the Muslin1
practice of purdah or seclusion of women.
MIGRATION

As already stated, the cultural drives and imperatives of social organization
are different in the case of migrants. The 1971 census data on migration are
not yet available at various levels; the 1961 census data show that the extent
of in-migration varies from 1.30 per cent in Baramula to 48.78 per cent in
Nainital in the western Himalaya and from 3.24 per cent in Tuensang to
27.10 per cent in Darjiling district in the eastern Himalaya. Broadly, these
figures represent two different processts. In some areas, Nainital for instance, in-migration of a large amount of the agricultural population has
taken place as a result of clearing vast tracts of land in the tarai for agricultural purposes. In a district like Dehradun again, in-migration is more
related to urban growth as a result of the expansion of administrative agencies, educational facilities and other servicing organizations.
Some districts like Garhwal and Tchri Gal hwal are known for large-scale
outmigration of population, side by side with a small amount of in-migration.
A good number of the migrants serve in the army, but a sizeable proportion
also move 011 to Dclhi, Lucknow, Bareilly and other cities in the plains and
take up menial and semi-mcnial jobs. It seems that lecently there has been
some decline in the volume of migration of this order. But a consolidated
picture of migration from the different districts of Himalaya to places outside thcir respective states is not available from the Census. In the eastern
Hilnalaya as well, a tendency to movc from the hill-tops to the foot-hills is
noticeable. This is almost invariably related to the expansion of settled cultivation by clearing the forcsts. Tn scveral cases it has led to inter-statc tension,
particularly involving Assam and the neighbourinp states. Along with local
migrations and interstate migration, there is another stream of migration i n
the Himalaya, namcly slow and continuous migration of Nepali cultivators,
graziers and artisans. The exact numbcr of such migrants is not known, but
thcir prcsence influences the cconomic and political processes in scvcral
districts, both in westcrn and castern Himalaya. A dctailcd and systemalic
study of the various facets of migration in the Himalaya is callcd for. As
part of it and of course cvcn as n n~attcr of gencral intcrcst, a short
survcy will bc taken of the cthnic coinposition of thc population in tllc
I4 irnalaya.

Population and Society in the Himalaya

415

SCHEDULED TRIBES AND SCHEDULED CASTES

Notionally, tribal communities are identified with reference to the stage of
development in technological complexity and the scale of social and economic
interaction. Intensity of interaction as well as sources of social control and
management are also taken into account in the characterization of the tribal
communities. The concept of the scheduled tribe is however slightly different
-it is a constitutional device to enable the state to take special measures in
respect of communities who have remained aloof from the main economic
and political currents and cross-currents in the country, particularly during
colonial rule. While in a general way the communities who notionally come
within the conceptual orbit of tribals are recognized as scheduled tribes,
political and administrative factors also intervene. Hence there are some
tribes who are not scheduled tribes and there are many scheduled tribes who
are not tribals; most cf these are however marginal cases. Another important
politico-cultural phenomenon is the position held by diverse hereditary groups
in a system of ranking of the society in terms of ritual privileges and disabilities. This criterion has led to the identification of a large number of
communities as untouchable castes or depressed classes, with a politico-legal
counterpart in the recognition of communities as scheduled castes. Table 5
in the Appendix gives the distribution of scheduled castes and scheduled
tribes up to the district levels, as in the 1971 Census. A synoptic picture at
the state level is furnished below:
Statel Union
Territory

Scheduled caste as % of
total population

Jammu & Kashmir
Himachal
Sikkim
Arunachal
Meghalaya
Nagaland
India

Scheduled tribe as %
of total popularion

Nil
4.09

-

79.02
80.48
88.61
6.94

The statement shows that there are few or no ritually disabled castes or
scheduled castes in areas where the tribals are predominant. Further, it is
noteworthy that in those areas, a good number of non-tribals are found,
obviously many of them migrants. The position becomes clearer with an
examination of the distribution of scheduled castes and scheduled tribes in
the rural and urban areas.
SCHEDULED TRIBES IN RURAL AND URBAN AREAS

The state~nentbelow gives the distribution of scheduled tribes in the rural
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and urban areas (up to the state level) :
State! Union
Territory

Rural

Urban

Jndia
Himachal
Arunachal
Nagaland
Meghalaya

The statement shows that in the countiy as a whole, as well as in the
tribal areas, the proportion of tribals living in urban areas is a small fraction
of the proportion of those living in rural aleas. But a slightly different picture
emerges when the proportion of scheduled tribes living in the urban areas to
the total population living in those areas is examined. A synoptic picture at
the state and Union Territory level is given below:
Scheduled tribes in urban area as % of total
population in urban area
Statel Union
Territory
~

--

India
Himachal
Arunachal
Nagaland
Meghalaya

Person
--

Male

Female

-

1.19

1.16

1.21

0.23

0.24

0.21

20.07

16.57

27.72

37.72

29.36

55.42

45.61

40.58

51.50

The statement shows that in states like Meghalaya and Nagaland, the
tribals have not been completely swamped by migrants even in the urban
areas.
The proportion of urban tribal males and females to the total males and
females living in urban areas brings out another interesting point: except in
Himachal, everywhere (including a t the all-India level) the proportion of
tribal females is higher than that of tribal males to the total population of
the same sex living in the urban areas. This indicates that proportionately
there are ]nore non-tribals in the urban areas in the Himalaya region without their families; they are more frequently sojourners than permanent
migrants in these areas.
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SCHEDULED CASTES IN THE RURAL AND URBAN AREAS

A statement giving the data is furnished below.
Scheduled caste population as percentage oftotal popularion (1971)

--

Statel Union
Territory

India
Jammu & Kashmir
Hilllacha1
Arunachal
Nagaland
Meghalaya

Rural

Urban

Person

Male

Female

Person

Male

Female

16.05
9.30
22.81
0.07

16.10
9.00
23.01
0.08

16.00
9.54
23.60
0.08

8.76
3.68
14.67
0.02

8.85
3.59
14.36
0.02

8.89
3.78
15.09
0.02

0.20

1.50

1.54

-

Nil

0.19

0.19

-

1.46

When the proportion of scheduled castes to the total population in the
rural and urban areas respectively is considered, it is found that the ratio
between the two sets of figures is much higher than that for scheduled tribes.
In fact, in one state, Meghalaya, the percentage of scheduled castes to the
total population is much higher in the urban areas than in the rural. This
implies that urbanization in the Himalayan region has not made the specialized services of the socially disabled caste dispensable. In fact, in Meghalaya,
urbanization seems to have augmented the need for it.

Ethnic Diversities in the Himalaya
The predominance of scheduled tribes in the eastern Himalaya and the
presence of scheduled castes in significant numbers in the western Himalaya,
give only a glimpse of the ethnic diversity in the Himalaya. In reality the
ethnic scene is highly diversified in this region. In the western sector, an
extremely interesting ethnic group is the Gujar. They profess Islam; possess
gotra names; their huts are scattered' all over the high valleys of Kashmir.
They live in these huts in summer and go down to the lower regions and even
to the plains in winter with large herds of buffaloes (Bose, 1972).
In the Kargil sector of Ladakh, three distinct ethnic groups professing Islam
are found. These are the Balti, Sina and Dardi, and they have a considerable
number of agnates living across the border in Pakistan. In this sector, there
is also a small number of Buddhists. While in the past marriage between
Muslims and Buddhists occurred fairly frequently, it has now practically
disappeared. It seems that such marriages were a demographic adjustment
to the fluctuating needs of capital accumulation and circulation of social
goods on the international borders. Ladakh proper is predominantly inhabited by Buddhists among whom polyandry prevails. In fact, all along the
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Himalayan belt a number of polyandrous people are found to exist, such as
the Lahulis and Kinnauras of Himachal Pradesh, Jaunsaries of Uttarakhand
and Galong of Arunachal. Various explanations have been 2-dvanced by
different scholars for the practice of polyandry. It seems generally to be a
demographic solution for a difficult economic problem, where many households have to depend simultaneously on sheep and goat rearing, trade across
the border, and upland cultivation, as sources of livelihood. In their specific
ecological niche, each of these is hedged with a number of uncertainties,
hence notwithstanding occupational diversities it is attempted to retain the
unity of the household economy. A family based a n polyandrous marriage
serves such a purpose. Berremen (1977) elaborates on this line of approach.
He suggests that in this region monogamy, polygamy, fraternal polyandry
and fraternal polygynandry, ar'e adaptive mechanisms by which households
try to optimize the ratio of people to the resources available.
Among the other people of the Himalaya region, some of the seminomadic tribes deserve special mention. On the slopes of the snowy ranges
of Dhaula Dhar and Pir Panjal live the Gaddis. They are Hindu and have
permanent villages in the valley bottoms, where they engage in agriculture.
The womenfolk remain in the villages, while their men roam with their sheep
and goats in the higher meadows during summer (Bose, 1972, p. 79). The
Jadhs live in the basin of Jadh Ganga or Janhavi. They mainly tend flocks
of sheep and goats; but they do not live in a scattered fashion like the Gujars.
They cultivate barley, wheat, phabra and potatoes. Another group very
similar to the Jadhs who are found near Badrinath are the Bhotias of Mana.
There are extensive high-level meadows around Mana where the menfolk are
engaged in grazing sheep, goat, yak and cross-breeds. The Johris of Midan
Valley also belong to the same category (Bose, p. 86). Inthe easternHimalaya,
distinct semi-nomadic pastoral groups are not found except for a few Nepali
castes. On the other hand almost permanently-settled cattle rearers, belonging
to various Nepali castes, have now spread all over the eastern Himalaya
and the adjoining hills. They foim the single majority-language speakers of
Arunachal; a considerable number are also found in Nagaland and
Meghalaya. In fact their rapid spread has caused political tension in some
aleas. Some of the indigenous people of the eastern Himalaya, like the
Sherdukpens and Monpas, rear sheep and goats in large numbers, and have
ritualized exchange relationships for the products of animal husbandry
against those of agriculture with the people of the plains.
Apart from the communities already mentioned, the other important ones
in eastern India are the Lepcha, Bhotia and Nepali castes of Darjiling and
Sikkim, Bungni, Miri, Khamti, Singpho, Tangsa, Nocte and Wancho of
Arunachal, the Naga group of tribes of Nagaland (including the Kanyak, Ao,
Angami, Lota, Rengma), Khasi, Jaintia and Garo of Meghalaya, ~ a c h a r i
of North Kachar Hills and Arleng (Mikir) of the Mikir Hills. These diverse
ethnic groups have distinct traditions and ways of life of their own. But at
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the same time a trend towards expansion of their identities by selective
emphasis on particular aspects of traditions and cultures is also noticeable
among them.

Appendix
Table 1
Density of population in the urban areas as in 1971 Census
Statel Union Territory/
District

Urban area in
sq. km

.rammu & Kashmir
Anantnag
Srinagar
Baramula
Ladakh
Doda
Udhampur
Jammu
Katnua
Rajauri
Punch
Himachal Prcdesh
Chamba
Kaogra
Mandi
Kulu
Lahul & Spiti
Rilaspur
Mahasu
Simla
Sirmur
Kinnaur
Uttar Pradesh (Uftavakhand)
Uttar Kashi
Chandi
Tehri Garhwal
Garhwal
Pithoragarh
Almora
Nainital
Dehradun
West Berlgnl
Darjiling

155
16
35
18
9

Nil
12
16
30
15

Nil

Urban population

Urban population
per sq. km o f
urban area
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Urban area in
sq. km

Urban population

N.A.
N.A.
N.A.
N.A.

17,288
3172

Urban population
per sq. km of
urban area

Sikkim
Gangtok
Mangon
Gyalsing
Namchi
Nagaland
Kohima
Mokokchung
Tuensang
Mvghalaya
Garo Hills
United Khasi and
Jaintia Hills
Arunachal
Kameng
Subansiri
Siang
Lohit
Tirap

-

9934
4182

-

N.A.

Assam

Mikir Hills
North Cachar Hills

Table 2
Towns by size in Himalayan region, 1971
Population
StarelDistrict

Name of to wn

Area
insq. km

Jamrnrc & Kashmir
Doda

Anantnag

Batote
Bhaderwah
Doda
Ramban
Kishtwar
Banihal
Anant nag
Tral
Shupiyan
Pampore

Persons

Males

Females

Population and Society in the Himalaya

42 1
-

--

Population
~tatelDlstrict

Kathua

Jammu & Kashmir
Ladakh
Srinagar
Rajauri
Udharnpur

Punch

Himachal Pradesh
Chamba
Kangra

Narne. of town

Pahalgam
Mattan
Kukernag
Kulgani
Bijbehara
Uri
Sopore
Handwara
Gulmarg
Baramula
Jammu
Jammu Cantt.
Rambirsingpara
Samba
Arnia
Bashohil
Kathua
Hiranagar
Lakhan pur

Leh
Kargil
Srinagar
Badamihagh Cantt.
Rajauri
Nowshehra
Udhampur
Reasi
Ramnagar
Kiltra
Chenani
Surankote
Punch
Dalhousie
Dalhousie Cantt.
Bakloh
Kangra
Dharmsala
Hamirpur
Nagrota Bagwan
Nurpur
Palampur
Santokhgarh
Una
Yo1 Cantt.

Area
in sq. km

Persons

Males

Females
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Popularion
State /District

Kulu
Mahasu
Himachal Pradesh
Mahasu
Simla

Bilaspur
Mandi

Sirmur

Name of town

Sultanpore
Manali
Dhalli
Rampur
Solan
Theog
Simla
Dagshai
Jotogh Cantt.
Subathee
Kasauli
Nalagarh
Bilaspur
Ghamarwin
Shri Naina Deviji
Jagindar Nagar
Mandi
Pandoh
Sundarnagar
Paonta Sahib
Sarahan

Uttar Pradesh (Uttarakhand)
Chamoli
Joshimath
Tehri Garhwal
Narendranagar
Devaprayag
Muni-ki-Reti
Tehri
Garhwal
Kotdwara
Bah Bazar
Dogadda
Pithoragarh
Pithoragarh
Almora
Almora
Bageshwar
Ranikhet Cantt.
Nainital
Nainital
Nainital Cantt.
Ranmagar
Rudrapur
Tanakpur
Rishikesh
Chakrata Cant t.
Clement town
Cantt.
Vikashnagar
Dehradun

Area
in sq. km

Persons

Males

Females
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Population

Smtel District
Union Territory

Name oftown

Area
in sq. krn

Persons

Maks

Females

Uttar Pradcsh

West Bengal
Darjiling

Sikkim
Gyalshing
Gyalshing Namchi

Gangtok
Mangon
Assam
Mikir Hills
North Cachar Hills
Megha1a.v~
United Kashi and
Jaintia Hills

Garo Hills
Nugaland
Kohima

Dchradun Cantt.
Landour Cantt.
Lansdowne Cantt.

20.98
2.90
6.09

33,637
2351
6670

20,018
1373
4675

13,619
978
1995

Darjiling
Siliguri
Kalimpong
Kurseong

10.57
15.54
8.68
5.05

42,873
97,484
23,430
16,425

22,986
56,139
12,678
8705

19,887
41,345
10,752
7720

Gyalshing
Jorthang &
Namchi Razar
Gangtok
Rangphu
Sington
Maneon
Namchi

N. A.
N.A.

445
1413

270
833

175
580

13,308
1785
1926
331

460

7767
1175
1161
22 1
276

5511
610
765
110
184

10,200
5197

6526
f 088

3674
2109

Diphu
Haflong

, .

N.A.
N.A.

N.A.
N.A.
N. A.
5.00
5.18

Nangthymanai
Shillong
Shillong Cantt.
Jawai
Mawlai
Tura

Kokokchung

Kohima
Dimapur
Mokokchung

Arunachol Prndeslt
Kameng
Siang
Lohit

Bomdila
Pasighat
Tezu

N.A.
N.A.
N. A.

,
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Table 3
Distribution of villages by size classes
Total
Stor el Union
Territory

Number of villages in size-class

numberLess
in- than
habited 200

200459

500999

10001999

20004'999

India
576,936 150,072 168,561 132,990 81,973 36,005
Jammu & Kashmir 6503
1748
2200
1556
764
226
Himachal Pradesh 16,916 12,020
3723
861
260
50
7
Sikkim
215
31
114
63
1
Arunachal
2973
2405
413
32
19
7
Meghalaya
4583
3192
1093
237
54
Nagaland
960
334
325
169
114
17

U.P. (Uttarakhand)
Uttar Kashi
Charnoli
Tehri Garhwal
Garhwal
Pithoragarh
Almora
Nainital
Dehradun
West Bcngal
Darjiling
Assam
Mikir Hills
North Cachar Hills

672
1488
1958
3236
1542
3576
1771
767

398
968
1212
2374
1026
2255
906
420

23 1
440
647
765
412
1078
515
209

40
73
94
88
87
219
246
71

507

74

125

118

112

62

1451
480

895
381

377
86

132
10

40
3

-

6

50009999

1000*

4974
9
2

1358

1

14

-

-

-

-

2

-

1

-

-

*As in U.P.,the W. Bengal and Assam sub-Hima!ayan region constitutes only a small
portion of the total area of the state. District level data are furnished in respect of them.

Table 4
Literacy as percentage of total population
Srare/Disrrict/
Union Territory

Janrmic & Kashnrir

Torall
Rural/
Urban
Total
Rural
Urban

Persons

Males

Females

%

%

%

18.58
14.1 1
38.17

26.75
22.17
46.60

9.28
4.98
28.28
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StatelDistrictl
Union Territory
Anant nag
Srinagar
Baramula
Ladakh
Doda
Udhampur
Jammu
Kathua
Rajaouri

Totall Ruroll
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban

Jammu & Kashmir

Punch
Himachal Pradesh
Chamba
Kangra
Mandi
Kulu
Lahul and Spiti

Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban

Persons

Moles

Females

%

%

o/
/O

426
State/District/
Union Terrilory
Bilaspur
Mahasu
Simla
Sirrnur
Kinnaur

Utfar Pradesh
(Uttarakhand)

Chamoli
Tehri Garbwal
Garhwal
Pithoragarh
Aln~ora
Nainital
Dehradun

West Bengal
Darjiling

The Himalaya
TotallRural/
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rura!
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban

'

Persons

Males

Females

%

%

%
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StatelDis trier/
Union Territory
Sikkim
Gangtok District

Mangon District
Gyalshing District
Namchi District

Total/Rural/
Urban

Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban

Sikkim

Total
Rural
Urban

Arunachal

Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Tctal
Rural
Urban

Kameng
Subansiri
Siang
Lohit
Tirap

Assam

Mikir Hills
North Cachar Hills

Nagaland

Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
Total
Rural
Urban
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Persons

Males

Females

%

%

%
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StatelDistrictl
Union Territory

Total/Rural/
Urban

Persons

Males

Females

%

%

%

Kohima

Total
Rural
Urban
Mokokchung
Total
Rural
Urban
Tuensang
Total
Rural
Urban
Meghalaya
Total
Rural
Urban
United Khasi & Jaintia Hills Total
Rural
Urban
Garo Hills
Total
Rural
Urban
INDIA
Total
Rural
Urban

Table 5
Percentuge distribution of scheduled castes and scheduled tribes
-

StatelDi.rt.1U.T.

Jamrnu & Kashmir

T
R
U

S. castes as % of total S . tribes as % of total
population
population
Persons Males Females Persons Males Females

T
R

u

Anantnag

T
R

u
Srinagar

Baramula

0.01
0.02

0.03
0.03

N.A.

N.A.

0.01

0.02

N.A.

N.A.

0.02

0.04

N.A.
N.A.
X

x
x
X
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State/Dist./U.T.

Ladakh

Doda

Udhampur

Jammu

Kathua

Rajauri

Punch

Himachal Pradesh

Chhamba

Kangra

Maildi

Kulu

T
R
U
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S. castes as % of total
S. tribes PI % of total
population
popula lion
Persons Males Females Persons Males Femaks

The Hirnakaya
S . tribes as % of total
poplrlation
population
Persons
Males Fernales
Persons Males Females
S . castes as % of total

Lahul & Spiti

Bilaspur

Mahasu

Simla

Sirmaur

Kinnaur

T
R

u

Uttar Pradesh (Uttarakhand)
Uttar Kashi
T
R

u

Chamoli

T
R

u

Tehri Garhwal

T
R

u

Garhwal

Pithoragarh

Almora
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Stare/Disr./ U.T.

T
R

U
Nainital

Dehradun

West Bengal

Darjiling

Sikkim

Gangtok District

Mangan District

Gyalshing District

Namchi District
Arunachal

Kameng

Subansiri

S. castes as % of rotal
population
Persons Males Females

43 1

S. tribes as % of rotal
popular ion
Persons Males Females

The Himalaya

432

Stare/Disr.l U.T.

Siang

Lohit

Tirap

Assam

Mikir Hills

N. Cachar Hills

Meghalaya

United Khasi & G. Hills

Garo Hills

Nagaland

Kohima

.

Mokokchung

T
R
U

S. castes as % of total
S. tribe as % of total
population
popularion
Persons Males Females Persons Males Females
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State1Dist.l U.T.

T
R
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S. castes as % of total
S. tribes as % of total
population
population
Persons Males Fenrales Persons Males Females

U
Tuinsung

INDIA
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CHAPTER 25

THE DYNAMICS OF A CHANGING
AGRICULTURE IN A MICRO WATERSHED IN
THE KUMAUN HILLS OF UTTAR PRADESH
S.L.SHAH
In the early days of district gazetteers and from district officers' personal
writings, one got an intimate, personal and, what is now called a micro
view of life and conditions in Himalayan districts, fifty to a hundred years
ago; apart from the valuable information contained in the early books on
travel and adventure. Then came S.D. Pant's Socio-Economy of the
Himalayas in 1935-an excellent micro study of the Kumaun region, and a
mine of information on all aspects of land and society at that time. We then
plunged into a generation of macro planning and lost sight of the micro
conditions. This was a generation of profound change, when the earlier
static socio-economic conditions described by S.D. Pant were distinctly
changing with the impact of new political and developmental conditions,
principally after the northern border was closed to trade with the Tibet
region, and with the development thrust from the south focussing on roads,
power, education, horticulture and more developed agriculture.
After half a century of such macro planning, the Naurar project in the
Bhikiasen block of Almora district, a micro watershed in the Ramganga
catchment, assumed special significance as a micro attempt to assess developmental methodologies through a research and action programme. Such a
programme was launched by the Pantnagar University with support from
the Ford Foundation, New Delhi, in 1973. It was unique in focussing on the
characteristic problems of the Himalayan hill region on such a scale.
OBJECTIVES

The hill region of northern UP constitutes a distinct ecological area,
comprising 17.4 per cent of the state's total area and containing only 4.2
per cent of its population. The Naurar Catchment programme was initiated
with the following objectives :
1. To understand the present combinations and constraints on the full
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use of natural resources (soil, water, forests, climate and topography), and
human resources (knowledge, attitudes, skills, health and nutrition of
people) in the study area, and how these affect the present style and level of
living.
2. To identify constraints and strategic points for new inputs, infrastructures, institutions, etc. ; to stimulate the process of development and to
increase the per capita income of the people by actual involvement in the
development process through the various disciplines in the university.
3. To involve private and public developmental agencies working in the
project area in a programme of agricultural development in which the
University has expertise so that there is a meaningful exchange of experience,
and feedback of the results of tests. The methodology so developed should
become replicable for development of other areas in the hill region.
4. To devise practical approaches and concrete means for educating the
people and genuinely involving them in the development of their own area.
THE CONCEPT AND METHODOLOGY OF AGRICULTURAL DEVELOPMENT

Agricultural development envisages a multidisciplinary, inter-departmental
and organizational approach, where all disciplines and organizations work
in a co-ordinated way at every level, to develop better insights into the appraisal of human, animal, plant, soil, water and mineral resources. This is
necessary in order to understand the constraints prevailing, and to suggest
appropriate action plans for optimum use in increasing income, production
and employment with social justice in rural areas.
The first step in this process is the identification of a homogeneous geophysical area, which may be a district or one or more community
development blocks in a district with one or several watersheds-the watershed may be the ultimate planning and development unit. A resource inventory for the identified area is prepared for which new techniques of
surveying and mapping may be used. These may be supplemented by local
surveys of soil, ground water, meteorology, etc. Similarly, information on
human resources such as health, nutrition, education, and training of the
people may be needed.
The next step is to find the constraints in the optimal use of the natural
and human resources. The constraints to development may be lack of
technology, lack of proper extension of the known technology, lack of proper and adequate infrastructure, input and output markets, economic, political and social institutions, inter-regional markets and trade. The constraint
may be in human-resource development, such as health, nutrition, education
and training; or of incentives, attitudes, social structure, etc. So a multidisciplinary approach is needed to identify and remove the constraints and
to trigger off growth. Figure 25.1 explains the concept, methodology and
strategy of development.
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To understand and resolve the constraints on agricultural development,
several disciplines in the university such as soil science, agronomy, animal
husbandry, horticulture, .plant pathology, communication, apicultural
economics, rural sociology and political science were involved. Efforts

.

1. Survey for appraisal of natural and human resources

Surveying and mapping natural and human resources; preparation of
resource Inventory.

2. Operational research
r

A

ldent~ficatipnof constraints and key problem i n optimal resource-use
through primary and secondary sources.

3. Planning and meparation of Action Plan
Analysis of information collected, developing alternative action strategies to
alleviate the problems and t o exploit the development potential.

4. Extension and Education

*

Transfer of appropriate strategies to relevant administrative and social action
groups and training them i n implementing the action plan.
1

5. A c t ~ o nand Research
I

Action:

Researchs

Public and prlvate organizations
implement the actton plan.

Evaluating the effectiveness of the
strategies and feedlng back the
results to scientific adminlstratton
and social action groups.
*

t
I
t

t
I

6 . Consequences
b

a

Growth of income and employment opportunities and general improvement
I n the quality of life.
Figure 25.1

F l o w chart showing integration o f different disciplines and organization
f o r integrated rural area development.
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were made to involve and work in collaboration with the district development
departments of planning, agriculture, soil conservation, forests, etc. to help
overcome some of the constraints and accelerate growth in the catchment
areas. Agronomists, horticulturists, animal scientists and agricultural
engineers conducted base-line surveys to find out the existing situation in
the field, and to identify technical constraints on agricultural growth, and
then prepare operational research programmes to resolve them. Agricultural
economists and rural sociologists identified socio-economic and institutional
constraints on agricultural development by conducting a bench-mark survey,'
and developing economically feasible and socially-acceptable development
plans using the technology developed by agricultural scientists. Sociologists
and communication specialists covered agricultural-extension education
and training activities, and were responsible for creating a suitable social
climate for diffusion of change. Sociologists and political scientists carried
out surveys on the felt needs of the farming community, patterns of leadership, socio-psychological characteristics of rural families and the functioning
of political systems like the panchayat and the block samiti.
Appraisal of Natural and Human Resources
LAND RESOURCE AND ITS USE

Land Distribution and Capability Classijkation The total geographical area
of Bhikiasen block, a block in which agricultural development work has
now been launched, is 17,181 ha of which 788 ha (4.58 per cent) is under
forest, 7523.82 ha (43.82 per cent) is net area sown, 125.91 ha (0.75 per cent)
is under orchards, and the rest is cultivable and uncultivable waste, etc.
To test the suitability of the land for crop production, a land capability survey was conducted in two mini-catchments in the block (Dhanpo and Adbora
villages). It was revealed that there is no area which can be considered as
class I or I1 (land which can freely be used for a wide variety of cultivation
and which has no limitation on use and no erosion hazards.) About 44.3
per cent and 64.7 per cent respectively of the total area in the two minicatchments falls into classes 111, IV and V, in which cereal and vegetable
crops can be grown, with moderate conservation and management practices.
The land suitable for orchards, pastures and forest vegetation is 50.3 per
cent in the first, and 29.5 per cent in the second mini-catchment. Thus on a
rough estimate 50 per cent of the arable land may be suitable for crops and
'A con~prehensivesurvey of all natural resources such as land, water (plants, animals,
minerals, etc.) their use pattern and productivity, as well as that of hurnan resources, their
income, expenditure, education, employment, health, nutrition, etc. It also includes the
survey of the infrastructure for development such as markets, input supply systems, etc.
It is called a benchmark survey because it is conducted before a development programme is
launched and is used as a basis for evaluating the achievements of a development programme
in subsequent years.
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the rest only for orchards, pasture and forest.
These were significant findings suggesting the prospect of relatively
limited developed agriculture compared to the plains and relatively high
potential for horticulture, which is as yet not adequately developed.
Size of Holdings Land holdings are quite small and plot size even smaller,
making for an extremely low land-man ratio. The average size of the holdings
is only 0.47 ha in the project area. About 89 per cent of land holdings are
less than 1 ha in size, and these accounted for 57 per cent of the total area.
These small farms are scattered and fragmented. It was found that a farm
had, on an average, 8 locations with about 3 fields in each location. There
are about 25 fields in all per farm. The average size of a field is 3.41 sq. m
the minimum being 1.7 sq. m and maximum 6.55 sq. m. Consolidation
of land holdings is necessary for development of orchards, the most promising
enterprise for the area.
Crop Pattern, Crop Rotation and Yield Levels Paddy and mandua (a kind
of millet) are the two major khariffoodgrain crops, each accounting for about
39 per cent and about 40 per cent respectively of the net area sown in the
kharifseason. Chillies are the main kharij cash crop grown in the area, but
they account for only about 3 per cent of the net area sown in kharif. Paddy
is usually bordered with jhungra (another sma!l millet). Mandua is usually
intercropped with legumes-bhat (black soyabean), urd (black gram) and
gauhat.
In the rabi season, wheat is the only major foodgrain crop grown in the
area, accounting for 43 per cent of the net area sown. In S.D. Pant's time,
mandua was the major food crop of the hills, and rice, in the wet farming
areas. Wheat is sometimes intercropped with barley and/or gram or lentil.
Potato is the major rabi cash crop grown in small irrigated pockets in the
area, as in S.D. Pant's time, though then ginger and hemp were also important cash crops. In some areas lahi (a short-duration oil-seed crop) is also
grown in the rabi season. An important feature of the crop-pattern in the
area is leaving most of the mandua lands fallow during the rabi season, for
two reasons. First, the farmers believe that mandua is an extractive crop and,
therefore, the soil must be allowed to rest before the paddy crop in the
succeeding kharif season. Second, by the time the mandua is harvested in
November, not enough moisture is left in the fields to grow any rabi
crop.
Almost all farmers in the area follow a two-year crop rotation: paddywheat-mandua-fallow.
In some areas where some irrigation facilities are
available, farmers follow the mandua-fallow-potato-wheat
rotation.
Fertilizer use and yield rates of major crops grown in the area are presented
in Table 25.1. Fertilizer application is negligible and there seems to exist a
substantial potential for increasing per hectare yields through increased use
of chemical fertilizer. Dung is still the major source of fertilizer, as in
the past.
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TABLE25.1

Fertilizer Use and Yield Rates of Major Crops in Bhikiasen Block 1973 -4
Crop

Kbarff
Paddy
Mandua
Jhurlgra (sawa)
Bhat (black soyabean)
Garrhat
Urd
Chillies

Variety Expenditure
on fertilizer
Rslha

Yield
qtl/ha

Retnarks

Local
**
**
**
**

Rabi
Wheat
Barley
Lentil
Lahi
Potato

Intercropped with paddy
Intercropped with mandua
**

Intercropped with wheat
**

SOIL AND WATER RESOURCES

The average annual rainfall in the area is about 880 mm. 70 to 80 per cent
of the total annual precipitation is received during the period June to
September. The uneven distribution of rains over various months of the
year makes irrigation necessary to have assured and good crops in the area.
The cultivated and exposed soil in the area appears to be essentially
'Parent material', the top soil (A and B horizons) having been removed long
ago by water erosion. Soils have low capacity to hold nutrients and water.
A general survey of land use in the area revealed that the land was being
used without proper conservation practices. Cultivation is practised even
up to 30" (60 per cent) slopes. The fields are not properly terraced. The
terraces, in general, are outward-sloping without provision of shoulder
bunds at the outer edge. Only in areas where irrigation facilities are available,
have terraces been improved by the farmer.
Water is hardly available even for household consumption, let alone for
irrigation. There are numerous streams in the area, but very little use is made
of them for irrigation purposes, because of the undulating topography and
the high cost of lift irrigation.
LIVESTOCK RESOURCES

Animal husbandry rates next in importance to crop-farming in the economy
of the area. The scientific use of livestock resources is an essential ingredient
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of economic development. According to the 1972 livestock census, there
were about 9332 cows, 14,000 buffaloes, 4865 goats and sheep and 934 local
poultry birds in the development block. On the average, every household
keeps one cow, and one or two buffaloes for milk-buffalo milk is preferred
to cow's milk. The cows and buffaloes are of a local breed, and the yield
of milk is very low-two to three litres of milk per day per buffalo and about
one litre per day per cow. The buffaloes are all stall-fed, whereas the cows
are mainly pasture-fed.
Sheep and goat farming is not very common in the area, nor is poultry
farming, mainly because of the fear of Ranikhet and other epidemic diseases.
But there seems to be substantial scope for expansion of poultry production
in the area, if adequate arrangements are made for supply of feed and control
of diseases.
POPULATION DENSITIES PER GEOORAPHICAL AND ARABLE LAND UNIT AND THEIR IMPACT
ON HILL ENVIRONMENT AND DEVELOPMENT

Scanty food supply is a patent fact of mountain environments and there is
a persistent tendency to overpopulation, making it necessary to cultivate
marginal and submarginal lands for cereal production. The indiscriminate
use of forests causes soil erosion and other ecological hazards. A persistent
population-growth rate was observed even by S.D. Pant when he found
that mean densities per square mile in Kumaun had risen from 65 in 1872
to 108 in 1931. As density per square kilometre of the geographical area
is a poor indicator of population pressure in the hills, it is more relevant
to examine the population density per unit area of arable land. In UP the
net area sown is 58.79 per cent of the total land area, but in the UP hills
it is only 14.32 per cent. The average density per kilometre of the geographical
area is 300 in the state, whereas it is only 75 in the hills. If we consider the
density per square kilometre of net area sown, the density works out to
be 514 in the state, and 522 in the hill region of UP. On a per hectare basis,
it works out to be 5.14 and 5.22 respectively, In the Bhikiasen block the
density of population per square kilornetre of the geographical area was
220, ccmpared to only 75 in the entire UP hill region. The density per square
kilometie of net area sown was 502 or 5.02 persons per hectare, as compared
to 5.22 or 5.22 in the hills. Considering the poor soils and low productivity
in upland terrace agriculture, population pressure is very high in the hills,
an important and insufficiently known fact.
HUMAN RESOURCES

According to the 1971 census, the total population of the block was 37,779,
which was 13.65 per cent higher than the population of the area in 1961.
About 35 per cent of the total population was classified as workers in the 1971
census. Of the total workers, cultivators accounted for about 96 per cent,
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and the remaining were engaged in mining, trade and commerce, and
household industry.

Income, Emp/oyment and Migration
The annual family income in the area in 1973-4 was estimated at Rs 2792.
About 65 per cent of this income was contributed by agriculture and the
remaining 35 per cent by income received from other sources. Males actively
participated in off-farm employment, whereas the female labour did the farm
jobs. The off-farm sources of employn~entare mostly outside the region.
Non-agricultural work is either seasonal such as bamboo cutting, resin
tapping, road construction and repairs; or permanent jobs can be found in
domestic service, military service, and clerical employment.
Of the sample households, 50 per cent had family members working
outside the region. On an average each sample household had 0.8 migrants,
whereas each of the migrant households had 1.6 migrants. 22.5 per cent of
migrants were illiterate, 41.2 per cent had been to high school, and 31.2
per cent had higher-level education. The remaining 5 per cent had some
professional training. Income earned by migrants outside the region significantly contributed to the family income. It was found that as much as
60.36 per cent of the total income of migrant households is generated from
external sources, farm income accounting for only 39.64 per cent.
CONSTRAINTS IN AGRICULTURAL DEVELOPMENT

The multi-disciplinary team found the following constraints to agricultural
development.
1 . A poor and deteriorating land resource base, small and fragmented
landholdings, lack of irrigation facilities, an improper land use pattern,
lack of appropriate technology, and inadequate credit and marketing
facilities were the major constraints on increasing agricultural production.
2. There was lack of recognition of the role village-level workers, agricultural development officers, veterinarians, etc. could play due to lack of
awareness of their way of functioning. The workers themselves did not
have an adequate rapport with the farmers and their problems.
3. Poor and inadequate infrastructure and lack of arrangement for supply
of new inputs like improved seeds, fertilizers, plant-protection chemicals,
poultry feed, etc.
4. Lack of co-ordination among various action agencies located in
the area and involved in development work, such as the University, and
the Indo-German agricultural development agency.
5. Lack of credit agencies such as commercial banks or co-operatives.
The attitude of commercial banks was that the hill farmers were not credit
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worthy, while the co-operative credit societies which were supposed to
supplement this deficiency had died out.
6. Lack of proper arrangements for the marketing of seasonal vegetables
like tomatoes, potatoes, beans, capsicums, chillies, etc. which enjoy a comparative seasonal advantage over vegetable production in the plains.
7. The problem of soil erosion is very grave in this region. According
to rough estimates given in the Fifth Five Year Plan, about 6.40 lakh ha of
agricultural land in the hills, out of a total net area sown of 7.32 lakh ha,
suffers from severe erosion problems. Besides, land holdings are not only
very scattered, but a terrace of 0.02 ha may be owned by two or three
cultivators. This makes the whole farm ecosystem highly interdependent,
and thereby necessitates a watershed approach to resource-use planning
and development. An appropriate resource-use plan for a watershed should
consider all possible uses of all resources irrespective of whether they are
owned privately or publicly.
All these constituted serious environmental and developmental constraints
to development in the next generation. It was now a question of finding
adequate responses to these constraints.
Responses to Constraints through a Resource-Use Plan

To test the strategy of agricultural development in the hills, a resource-use
plan was worked out for the mini-catchments of Dhampo and Adbora.
Aggregate linear programming models were used to formulate resourceuse plans for the land suitable for cultivation of foodgrain crops and vegetables, and the partial budgeting technique was used for preparing plans for
use of other land (unfit for cultivation of foodgrain crops and vegetables). It
was assumed that the communities concerned are trying to maximize aggregate returns to fixed resources owned privately as well as publicly, subject
to certain constraints (including use of land according to its capability).
Thus the formulated alternative optimum-plans for use of privately and
community-owned land resources in the two sub-watersheds indicate that
farm income can be substantially increased by proper planning and management on a watershed basis. Plans prepared for the land fit for cultivation
and owned privately showed that return over variable cost (ROVC) could
be increased by as much as 89 per cent in Adbora and 92 per cent in Dhampo,
if improved technology were adopted and adequate credit at the required
levels was available as compared to a case when an optimum crop plan was
formulated using existing technology.
ROVC from community orchards and pastures amounted to Rs 800
per acre in Adbora and Rs 940 per acre in Dhampo, with the additional
benefit of protecting the soil from erosion losses.
The farmers' response was very encouraging. They allocated their land
to soyabean and vegetables and nearly doubled their agricultural income.
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It is hoped in the course of the next two or three years that the two villages
will be completely saturated. The same strategy was extended to other
villages in the block by the field staff, and it is gratifying to note that the
cropping system in the Bhikiasen Block is changing.

Main Findings and Suggestions f i r Alternative Strategies
Agricultural development in the hills presents a highly complex problem
because of lack of technology, insufficient data about hill society and
economy, and also because the natural resources and environment preclude
widespread and dramatic increase in production and productivity. However,
this project showed that much can be done even at the existing level of
technology. The main findings and some alternative strategies are presented
below :
1. The unit of development should be a watershed. The present planning
and development units are the districts and community development blocks,
but as a block consists of several watersheds it should be possible to follow
this approach.
2. To identify the agents of change and learn how change is taking
place, it is necessary to mobilize and direct local energies and help local
decision-making. The field staff should always be accessible to farmers.
The basic ingredients of the extension method were sincerity, accessibility
at all times, and ability to communicate in the local language. Research
was directed at specific problems. Whatever success was evident was propagated through the local school, folk media, exhibitions, etc.
3. The farmer innovators who came forward first to try the new methods
were those who had ~ervedin the army, had had some outside exposure,
and who were educated, or those whose sons told them about the good crops
in the school farm which had been temporarily taken over by the university.
Later on, there was widespread adoption of new techniques, particularly
in vegetable production and orchard management. To solve the marketing
problem an informal co-operative marketing society was set up. The local
market prices of tomato and other vegetables were from half to one-third
of the price in the Rarnnagar market, so the vegetable growers organized
themselves into an informal co-operative marketing society. Each of them
went by turn to sell the produce in the wholesale market at Ramnagar.
This increased their return and contributed greatly to boosting the vegetable
production programme.
4. Off-farm sources of income being an important element in family
incomes, there is need for creating and expanding alternative off-farm
employment opportunities in the area itself. Since manual labour is the
most important means of wage-earning in the area, progra&mes involving
intensive labour would be appropriate. Fruit and vegetable production
and processing, various types of soil-conservation works and animal hus-
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bandry are highly labour-intensive and therefore need to be encouraged
in the area.
5. Crop demonstrations in the watershed have revealed that cultivation
of soya bean (Bragg.) arhar (T-21) and rnandua (Ragi Pant-4) were found
to be profitable. Cultivation of wheat (Sonalika, Kalyan Sona, and VL-431)
was suitable. Paddy (Padma, and Bala) Maize (Ganga-5) and Triticale
(PC-419/Arm P.M.-1 05) look promising
6. It is possible to improve existing orchards by training orchardists to
adopt proper cultural practices, like the timely application of manure and
fertilizer, pruning, and plant protection measures to control stem brown,
pink and black disease and afford protection from woolly aphidian insects.
On elevations up to 1000 m above sea level, tropical and subtropical fruits
like mango, guava, papaya, ber and citrus fruits are grown. On elevations
between 1000 and 1600 m above mean sea level, stone fruits like peach, plum,
apricot, walnut, and citrus fruits can be grown. Apples (the Early Shanbury,
Fanny and Benoni varieties) can be grown successfully in areas over 1600 m
above sea level. Orchards have the potential of yielding a very high income
per unit of land, but need heavy investment and consolidated holdings.
(A generation ago S.D. Pant spoke of the introduction of mango by some
enterprising farmers, but-added: 'Nowhere has the art of fruit processing
or the canning industry been developed. It is so now in Naini Tal district,
but not in Almora or most of the hill districts.')
7. There is great scope for growing off-season vegetables. Clzilli (local,
NP-46 A and Pant A-lo), potato (monsoon) and rabi (Kupri Jyoti, Kufri
Chandramukhi and C-2524), tomato (S- 12, 63-VF-21-21, Pusa Ruby, Sioux
and 2466-27), capsicum (California wonder, Bull-nose) are suitable for
cultivation. French bean (VL-Bauni-I, Black Queen), pea (Arhal, Meteor,
IP-3, Ge-141), onion (Pusa Red, VL-67), and cabbage (Pride of India)
can be profitably grown.
8. So far as animal keeping is concerned, buffaloes and cows are
important. The existing animals are of poor quality, low producers, and
mature late. Cattle improvement through the introduction of the Murrah
breed of buffaloes, and Jersey Red Sindhi cows is important. Studies revealed
that the cattle suffered from common diseases and ailments such as fractures,
dislocation, dystokia, impaction, typany, poisoning by herbslshrubs, mange,
retained placenta, metritis, liverfluke, round worm infestations, mastitis
and pneumonia. To these may be added abortions, still births, vaginitis
and infantile genitalia. Poor feeding and mineral deficiencies in the soils
and plants are common causes of infertility in cattle.
Due to the fragmented nature of holdings, forage-crop production is
not at all common. The overall nutrition position is poor. Hill grasses should
also be mixed with tree leaves like bkirnal fox compensating protein requirements-paddy and mandua straw should not be the sole diet. Poultry farming is not common but could be a profitable enterprise in the area.
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9. Suitable bullock-drawn equipment designed for hill regions, such as
an improved plough, buck scraper, and bund formers should be popularized.
The use of the buck scraper is necessary for soil-conservation practices.
10. The soil in general is high in organic carbon, medium-to-low in phosphorus, medium-to-high in potassium. Nitrogenous fertilizers are, therefore,
necessary. There are patches of iron-deficient soils, for which iron fertilization through folier spray has been recommended.
11. Fertilizer consumption in the area is very low. Organic manures
are the only popular ones and their production can be improved upon.
Oak-leaf manure reinforced with nitrogen and phosphorus and prepared
in pits was superior to the normal manures prepared from dung.
12. There is great need to make education more relevant to the environment and to development. At present people think that migration to the
plains is the best source of employment; high priority is given to literacy and
education and many young people go to the plains and impoverish the hills.
The women have to bear the brunt of agricultural operations, performing
four-fifths of it, as they have done for generations. A generation ago, S.D.
Pant saw, 'the causes of the hard lot of the women are to be found partly in
the influence of the environment and, partly in the peculiar stage of social
development,' and he prophetically forecast that the future welfare of the
Himalaya would depend on the change in the role of women.
In any case, programmes that focus on improving the quality of human
resources through better nutrition, health care, education and training,
particularly of women, would also be highly desirable. These programmes
would also help ultimately in increasing family incomes and improving its
distribution.
In conclusion, we may say that the fatalism of the farmers in the Naurar
watershed is giving place to a new optimism with the changing farming
system, which had not altered for generations. The farmers themselves
relate several success stories, but the model needs further testing and implementation on a larger scale in the hills.
But that change will involve many things: the attitudes and involvement
of the people, and especially of hill women, new planning concepts and
strategies appropriate to hill regions, and heavier investments in financial
and human resources in hill regions than in the past three decades; hopefully,
with better land-use planning and land capability studies, as well as a reduction in population-growth rates. The Naurar catchment is a microcosm of
both the problem and the potential of most hill areas in the central Himalaya.
BIBLIOGRAPHY
District Gazetteer of Altnora District. 1911.
Gnzetteer of Nortlt Wester,tl Provirrces. 1882. The Hitrla:ayart Districts of Nortlr- Western
Provinces of India Parts I , I1 & 111, Volumes X, XI & Xll.

446

The Himalaya

Government of UP, Hill Development Department. 1974. Hill Region F i f l Five Year
Plan and Annual Plan 1974-5
Oficial Reports on the Province of Kumaon, including Statistical Sketch of Kumaon by
G. W. Trall, 1820 1851.
PANDE,S. P. and S. L. SHAH.1975. 'Agricultural Development in the Naurar Catchment
of Bhikiasen Block of Alnlora district'. Paper presented at the National Seminar
on the problems and potentials of hill areas, Vigyan Bhavan, New Delhi, April 25-8
1975. Sponsored by the All India Hill People's Association.
Rural Area Development Research. 'Planning & Action in Naurar Watershed in Bhikiasen
Block of Almora District, U.P.' 1976. Report by the Deptt. of Ag. Econ. G.B. Pant
Univ. of Agri. & Tech., Pantnagar.
SHAH,S. L. 'Economic Life in Kumaun Region'. Unpublished PhD thesis.
STOWELL,
V. A. A Manual on the Land Tenures of the Kiimaun Division (Hill Tracts).
Allahabad.

CHAPTER 26

SHIFTING CULTIVATION AND ECONOMIC
CHANGE IN THE NORTH-EASTERN
HIMALAYA
I. K. BARTHAKUR
Shifting cultivation seems to have originated around 7000 B.C. through
the urge of small human societies to supplement their hunting and foodgathering in the forests by the newly-discovered technique of raising food
crops by planting. It then represented a new, revolutionary and efficient
technology-the use of fire to clear the land of trees and undergrowth, to let
in the sun, and enrich the acidic soil with alkaline ash for its cultivation.
I t was a world-wide phenomenon and persisted in Europe until only a few
centuries ago; the burnt clearings were known in the English country-side as
swiddens. It is still practised under different names in several parts of the
world, particularly in the wet tropics, as it is the easiest, cheapest, and most
profitable technique available to the communities in question, until their
population multiplies beyond the capacity of the land to regenerate itself
for the carefully planned cultivatioil cycle.
'Slash and burn', the colloquial description of the practice, is misleading.
I t creates the impression of indiscriminate forest destruction, like that ascribed to the Indo-Aryan groups who laid waste the rich forests of the IndoGangetic plain in their drive towards the East. The tribal people, on the
contrary, were steeped in respect for nature and its harmony. Their priests
and leaders carefully regulated the cycle of burning on the hill slopes. By the
time the heavy rains came, the soil was covered with maize or hill millet or
jungle vegetables. The cycle of jhuming, as it has come to be known, in the
north-eastern hills of India enabled regeneration of the forests, before the
same land was cultivated again. Even as late as 1947, Charles Stonor, the
Agricultural Officer of the then North East Frontier Agency India (now
Arunachal Pradesh), concluded from his survey that the jhum cycle was as
long as 25 years.
It is only within the last 30 years that the ecological balance
in the north-eastern Himalaya has been shattered. The latest surveys
show that in a few areas of Arunachal Pradesh-fortunately, still few
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and still amenable to treatment-the jhum cycle has shrunk to four to
five years, well below the danger level. The practice is a great destroyer
of forests and has an adverse effect on the ecology since it not ollly
kills trees, but also a variety of flora and fauna, and leads to indiscriminate hunting and killing. Some animals do however manage to escape
and retreat to the deeper forests. The entire character and balance of the
ecosystem is changed; a totally new scheme of succession and evolution of
fauna and flora emerges. Usually it is an unhappy scheme for man. 'Widespread modification or destruction of tropical forests is of concern to
scientists because of their ecological diversity, complexity of structure and
richness in species. Within the tropical region, intimate relationships cxist
between the indigenous populations and the forest, and the forest is
important for soil and water conservation. Because of their extent, biomass
and dynamics, tropical forests also play an important yet little understood
role in the global ecological and atmospheric balance of the biosphere."
It therefore becomes necessary to examine the practice of shifting cultivation in depth. Exactly what the practice consists of, why it is followed
on the hills, and why it persists and what the need is to bring about a
change in this practice, are cardinal questions.
Hitherto, assessments of the ecological danger to the Himalaya have concentratcd almost exclusively on this traditional tribal practice of jl~urning.
It has been condemned and new agricultural tcchniques have been recommended as an alternative. Yet it persists stubbornly, largely becausc extension
workers with their new techniques make little effort to undcrstand the origin
of jhurning, and the advantages it bestows on shifting cultivators or the
farmer's involvement with local culture and rcligious beliefs.
MAJOR CONSTRAINTS-ISOLA'I

ED ECONOMIES

The hills are difficult t o live in. High hills offer low returns and restrict
alternatives. In the absence of road or any other transport, devcloprnent of
land, culture, tradition, and socicty takes place in utter isolation. In such
areas, specialization is unprofitable, as arcas segregated by high hills or nonnegotiable rivers become isolatcd cconoinic universes. The basic structure
of these economies develops all the characteristics of descrt island Robinson
Crusoe2 economics. But compared to thcse secluded hill economies, Robinson
Crusoe had a t least thc advantage of higher economic standards. His wants
belonged to a higher level, and he adoptcd bcttcr skills to achievc them.
As against higher wants and knowledge, the isolated and segrcgated economies of the high Himalayan hills wcrc tied to primiiivc standards and
Nl~tlrr-e,Vol. 256, p. 157.
=H. Speigllt, Tlie Scietice of A.incw nnd l~rcottie.
3Censrts of Itirlia, 1971.
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knowledge: they were restricted by limited know-how, skill levels, and
experience. The benefits of advancing technology and modem thought
did not reach these isolated economic units and this seriously inhibited
ecoilomic growth. Furthermore, contact with the adjoining and neighbouring
economies which could have been of mutual advantage was also not available.
Such isolation created economic constraints and established a psychological
barrier which wedded the groups of people to their own customs, practices
and traditions, and econonlic standards. They could not perceive the possibilities of broader development. All these factors influenced the general
economic pattern, income, consumption, savings and capital formation,
and regulated their life. The income matched what was consumed except
in the case of livestock, mainly Merhon (Bosjrontolis) which they used for
barter. Wood for the construction of a hut was extracted from the forests,
and the labour was provided by the community. In reciprocal labour they
stored labour. Of necessity many of their activities became community
based-collectively they could survive. The literal meaning of the Assamese
word 711urn' is 'collective'.
In such communities, everyone worked for self, family, and for a cohesive
village, clan or tribal community. The village economy was the centre of
econon~icand social life, each regulating the other. Thus for centuries the
technology had stayed in a frozen state. Neither did patterns of consumption
change over a long period. Trade and commerce were based on the scanty
surpluses and meagre needs and the barter system was prevalent. The prohibitive transport costs of carrying goods on headloads along the difficult to
non-negotiable paths, made trade unprofitable. Therefore, trade was restricted to essential items like salt or precious goods. The terrain coupled
wit11 absence of roads and transport facilities encouraged the formation of
small and isolated villages; the density of population adjusted itself to the
capacity of the difficult hilly terrain which does not sustain a high density.
In short, constraints like absence of basic economic infrastructure, lack
of contact with the outside world, lack of higher technology, difficult terrain,
lack of econon~icincentives, and above all, the absence of alternatives,
kept the economies of these ancient Himalayan people, underdeveloped and
poor. In the absence of more profitable alternatives there was no option but
rcliance on purely traditional methods of farming.
Sl~Vti~tg
Cultivation (Jltuming)
Cultivation on the hills means cultivation 011 slopes. To convert slopes into
flat lands requires heavy labour, know-how, and other inputs. Hill slopes
whcn cultivated are prone to soil erosion through rain and wind. Therefore,
they do not lend themselves easily to permanent cultivation of grain crops.
The difficult terrain rnakes it extremely expensive to carry inputs for slope
cultivation, and the surplus from one man's labour in the mountain cultiva-
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tion is obviously small. This phenomenon also leads to low concentrations
of wealth. Labour, capital and alternatives are all very scarce.
A suitable plot of hillslope is carefully selected. A number of factors like
type and growth of vegetation, the texture, colour and depth of the soil,
exposure of the slope to the sunshine, are taken into consideration in selection of a suitable plot. After the preliminary selection, a number of ceremonies and customs are observed to invoke divine and ancestral blessing, as
well as to test the infestation of insects, pests, fungi and depredations by
animals.
In many cases the services of a haruspex are also utilized for the final
selection of the jhunz site. Once the plot is finally selected, the entire village
community, or in slightly modernized areas, the entire family with or without the aid of hired hands or reciprocal labour, slashes down the vegetative
growth. The vegetation is cut and allowed to be dried before it is set on fire.
Big trees may not be felled. The fire supplements man's efforts and clears the
site for cultivation, kills fungi, insects, pests and their larvae and destroys
weeds and their seeds. The ashes provide saltpetre and manure. No animal
power is used by jhumins for preparation of the lalid t o be cultivated. Seeds
are either dibbled in with the help of a pointed stick or broadcast. As
little disturbance to the soil as possible is caused. A number of mixed
crops are usually grown. Grain crops, chillies, leafy vegetables, small
grains and other requirements are grown as mixed crops with a main
crop predominating. The crops are continually grown, intermixed, for a
number of months, and harvested whenever they mature. In this fashion
most of the consumption requirements of the family are met from the swidden
fields.
The method basically involves cultivating hilly tracts without terracing and
without permanent investments and inputs. The natural fertility of the land
is exploited. Long-rested jhum lands are usually fertile, and cultivation
can be done on the same plot for two to three years. When the soil loses its
fertility, the plots are abandoned after one cultivation and left to grow residual crops, and another slope for cultivation is opened. The cultivator may
return to the same plot of land after a number of years during which period
he has cultivated other plots by rotation; a number of patches of land are
thus locked under a jhum cycle.

Disadvantages of Jhuming
The destruction of soil caused by jhuming is so gradual and imperceptible
to the farmer that he does not feel the need to devise methods to retain its
fertility until it is too late.
Heavy rainfall washes away the exposed and tilled top soil of the hills,
causing a drastic fall in land fertility and the regenerative capacity of land,
upsetting the ecology of the area. The hills are denuded of forests and vege-
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the fact remains that they also rapidly wash down the top soil from the
hill slopes. Loss of topsoil makes the soil successively less generative, and
a vicious cycle gets established, changing the ecology very rapidly. Both
animals and edible plants become scarce in the forests. Yields from the
swidden fields dwindle, Due to the reduced output of food, the hillman
begins to lose his health and vitality. He no longer remains a chubby,
sturdy, well-nourished man. He is forced to open up larger areas for
cultivation in a bid to reap the basic minimum food for his growing family.
Every member works harder than ever before, but obtains diminishing
returns, and farmers are plunged into deep poverty.
At this stage, serious social and emotional disturbances take place,
and a vacuum is apparent. Many things attract the farmers but they
have no means to pay for them. This period of social and economic
change is crucial for them, and it is at this stage that new types
of cultivation are introduced. Sub-marginal jhum lands are pushed
out of cultivation, and wherever possible the bench terraces which have
over time gained in fertility and are more productive than the marginal
jhum lands, are drawn into cultivation; sedentary cultivation is finally practised. At this juncture, shifting cultivators need understanding and careful,
trained handling to conduct them across these confusing crossroads.
Farmers in hilly regions all over the world have passed through the jhuming stage. In certain areas the hills were completely denuded, whereas, in
other places the denudation process was halted midway and terraces were
built or alternatives were found and the ecology of the area protected. Horticulture trees replaced the natural forests. In the north-eastern Himalayan
ranges however, very serious damage has not yet occurred, compared to the
western Himalaya. But if the natural course of events is allowed unaltered,
the obvious results will ensue. To protect the ecology and to provide for the
growing needs of a growing family of man, a balance between the rights of
nature and the needs of man has to be struck. Therefore, it is imperative that
the reasons and the circumstances which encourage shifting cultivation
be understood in depth.
Advantages of Jhuming
The disadvantages mentioned are, however, not apparent to the man involved.
He is not aware of them and even if he were told that after a hundred years
his land would be impoverished, he might not change. What else can he do
'Now' to live? To him 'Now' is more important than a hundred years hence.
He continues to reap the advantages from the swidden type of cultivation,
because that is the only way open to him. He has not seen other denuded
hills and impoverished lands, and may not comprehend that the jhuming
done by people of the distant past had created the impoverished hill slopes
of many countries of the world.
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Jhum fires quickly render dense forests and foliage fit for growing crops.
Fire is thus a great labour-saving device. The ashes correct the soil acidity,
and the admixture of ashes with the soil makes the soil more fertile. The soils
of hill slopes of high rain zones are generally acidic, and are thus partly
neutralized by the alkali content of the ashes. Further, fire clears the area
of extensive preponderance of fungi, insects and pests. Not only are the
insects and pests of the jhum fields destroyed along with their larvae and eggs,
but the jhum fires which are usually lit at night and continue for a few days,
attract insects and pests from the surrounding forests and destroy them too.
This rids the surrounding area and the fields of these pests which would
have destroyed the crops. The clearance of insects and pests from the encompassing area of the jhum plot creates a protective belt and keeps the
crops safe from the heavy attacks of insects and pests. In many parts of the
country, it has been seen that stoppage of jhum fires has led to an enormous
increase in the incidence of insects and pests. In some areas, the attacks of
insects and pests have been so heavy that almost 50 per cent of the crops
were lost. Moreover, it is believed that burning also retards the growth of
weeds in the jhum clearing by destroying the roots of the tubers and seeds
of the weeds, and rendering them dormant for some time. This reduces the
problem of weeding to an extent.
Experience shows that the seeds start germinating when the cold hill soil is
warmed by the sun at the end of April or May. But when a particular patch of
hill slope, which has been cleared for jhum and has sustained the large jhum
fires, is sown after the ashes have just cooled, the seeds in the fire-warmed
soil sprout within a week or so, that is, in the early part of April or even
towards the end of March. This affords several clear advantages to hill cultivation. The crop has a longer maturing period and therefore, a greater
yield. The seedlings derive the benefit of pre-monsoon showers and become
well rooted in the heavy top-soil of the clearing. Otherwise, the monsoon
downpour washes away the ungerminated seeds along with the top soil,
leading to an extremely thin stand of crops.
The shifting cultivator thus reaps a number of very tangible technological
advantages like lower input of labour, elimination of pests, insects and fungi,
neutralization and fertilization of soil, less time and labour spent on weeding
and early cultivation of crops. Without firing, he would have laboured harder
and reaped less. No wonder that to the jhum cultivators the grains harvested
from jhum fields are the tastiest.
Also, the hill man finds it extremely uncomfortable to work on flat land
where he has to bend double. Perhaps due to this single factor, almost all
the tribes who practise shifting cultivation prefer to cultivate hill slopes
rather than valleys. It is only when the hills become unproductive that the
valleys are brought under cultivation, but before this has happened, when in
need, they tend to sell away the valley lands at nominal prices and realize
their -mistake rather belatedly.

Furthermore, an advantage of the jhum system which represents a compromise between pure hunting and food gathering on the part of the man and
the very limited kitchen-garden cultivation practical for the woman, is that
during the very process of movement to, and working of the jhum fields,
the trapping of animals, even smaller ones like squirrels, or birds, can
be carried on. The jungle inside the jhum clearance, both before and after its
burning, and the forest immediately surrounding the jhum fields, yield a
variety of vegetables, mushrooms, and tubers, not to mention the firewood
which can be conveniently collected by children, to provide a more varied
diet through diversified activity, contributing towards a happier and more
balanced mental make-up than single-minded concentration on cultivating
permanent terraced fields.
Shifting cultivators usually grow mixed crops on jl~unzfields. They harvest
continuously for a long period and obtain an admixture of crops one aftel
the other which provides them with almost everything they need for daily
use. Whatever extra is required is collected from the forests. They sell or
purchase very little, Moreover on jhums less labour input per day is required
over an extended period of time, compared to the intensive labour input
required in the case of settled cultivation, particularly of irrigated terraced
paddy fields. According to a study4 conducted in 1972 on the input-output
of plots under jhum cultivation vis-8-vis permanent bench terraces, in the
hills of Arunachal Pradesh, the soils have not yet reached the eroded
state. Similarly, the total yield from the jhum .plots was found to be higher
than the new permanent terraced fields cultivated without extraneous

input^.^
New jhums on virgin or long-rested lands are highly productive. In many
cases when terraces are built, the top soil is cut away or the generative soil
is buried too deep under the 'half-cut half-filled' terracing method, thereby
making the terraces less fertile or even unfit for cultivation. Such terraces
do not acquire the required fertility for a long time, but over time and with
inputs, do improve in fertility, while the reverse is the case with jhum lands.
In summary, it may be said that with reduction in the jhum cycle, soil
fertility quickly decreases, resulting in further reduction in the cycle. Leaching, erosion and loss of fertility takes place rapidly, and the yield per unit
of land becomes progressively lower. All this further aggravates the situation,
and makes the shifting cultivator increasingly poor in spite of his putting in
much greater labour. He is slowly forced to sell off or eat up his livestock.
He and his family begin to swarm in the unskilled daily-wage market. His
health level falls, and he learns the hard lessons of poverty and deprivation.
He succumbs easily to disease. Once the stage is reached where the jhurns
41.K.Barthakur,'The Problems of Agricultural Development in Arunachal Pradesh (with
special reference to Subansiri District)', Ph.D. thesis, unpublished.
%f. Villase survey, Agro-Economic Research Centre, Jorhat, Assam, India. Similar
results were found there too.
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are no longer productive, events follow so swiftly, that the cultivators are
taken unaware. Not understanding the reasons fully, as a defence they
begin to refuse to try anything 'new'. To their simple minds, it must be the
'new' which is causing pain. In the olden days they had plenty and their
life was a happy song.
At this stage shifting cultivators need understanding and careful handling
to make them understand the forces of change. Trade and commerce can
give added value to the otherwise free gifts of nature, and instil new life into
stagnant economies. The population may tend to form bigger villages, and
there is greater diversification of occupation. Migration, and such diversification can lengthen the rest period of jhum plots.
Wherever new roads are built, the forests immediately acquire economic
value, and the loggers promptly begin their activity. However, the overall trend
becomes favourable to permanent cultivation. Waste lands begin to be cultivated and hills are terraced. Agricultural and other permanent investments
are introduced. The cropping pattern undergoes a change and orchards and
other cash crops appear on the slopes. And in the areas beyond the direct
influence of roads, population pressures tend to lighten due to the emigration of population to the road points. There the forests begin to regenerate.
The growing villages. which had earlier due to their small size remained
unqualified for development aids like schools, medical aid, water supply,
and electricity, now receive these benefits, which in turn attract more settlers.
The very familiar process of development of townships begins to unfold.
The place no longer remains primitive.
This stage, of systematically developing the hills in a planned manner,
and constructing correct terraces with the use of inputs to enhance fertility
of the terraces is important. Even the partial shifting of pressures of food
requirements from the jhum lands to terraces and imports, would help in
safeguarding the ecology.
Cutting correct terraces is vital. Otherwise, the entire terracecutting programme may boomerang and cause untold hardship to the progressive
jkum cultivator. Wrong terrace-cutting either buries the top generative soil
too deep for the shallow roots of the grain crops to reach, or throws away
the top soil. In both situations the farmer would not receive any return
for his initiative, enthusiasm, labour, seeds and other meagre investments.
He and his family may face the risk of starvation. The neighbouring farmers
learning of his sad experience may shy away from the programme of terrace
cultivation.
There are many instances where wrongly-cut terraces built with the aid
of Government subsidy and persuasion were subsequently left uncultivated
by people for a number of years. This is because badlycut terraces, especially
those constructed on high slopes, displace fertile top soil and yield very low
returns. This encourages the cultivator to continue shifting cultivation
because the productivity of traditional jhum fields is relatively higher than

that of newly-cut terraces without a'ppropriate inputs in the initial years.
The terraces yield less return because the advantages of burning the
vegetative growth and application of ashes as fertilizer are not available
in terraced fields. In a study6 conducted in a district of Arunachal Pradesh
hills, the villagers complained that even after leaving a freshly constructed
terrace for the period equivalent to a local jhum cycle, the comparative
productivity remained low.
Water availability and water management for irrigating the terraces,
and preparing the soil fertility level for reaping more than one crop are
fundamental to successful terracing on eroding hill slopes. These are
usually not available. Many of the mixed crops which the jhunz cultivator
grew in his jhum fields cannot be grown in wet terraces. A number of new
problems such as the menace of insects, pests and fungi emerge because
these are no longer destroyed by the annual jhum fires. The building of
terraces and cultivation of terraces is comparatively labour-intensive and an
expensive process.
Therefore, before an attempt is made to encourage shifting cultivators
to adopt terrace cultivation, it is imperative to fully educate and involve
them in the reasons and correct method of doing so. Cutting the lowest
terrace first, and building an appropriate bund capable of holding
a colossal amount of soil (which seems to swell when the hill slopes
are cut for terraces), is likely to help in retaining the top soil. The top soil
of the second terrace can easily be thrown on to the first terrace. Similarly,
the top soil of the third terrace is received by the second terrace and so on.
However, the top-most terrace in this process is ultimately bereft of its top
soil.
The Indian Council of Agricultural Research have recently conducted
research into jhuming from their newly-established (1975) complex for the
North-Eastern Hill Region. In their paper, 'Shifting Cultivation in the N.E.
Region', the following reasons are suggested for the failure to attract jlrunt
cultivators into permanent cultivation:
1. The new settlement cuts into their traditional cultural life abruptly.
2. They are not used to cultivation on terraces, and the use of bullocks
and implements.
3. They find production low on the terraces in the first year, due to
removal of top soil while developing terraces.
4. The production technology for terraces, water management, water
conservation practices, etc., are also not properly developed for the
region.
This assessment however ignores the most important factor-the cultivator's own perception of reality, and the lesson taught by communities like
the Angamis, Aos, Tangkhuls and Apatanis, who long ago developed their
BBarthakur, 'Problems of Agricultural Development in Arunachal Pradesh'.
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own expertise in permanent terrace cultivation, but yet retain an element of
forest for jl~urning, hunting, trapping, and fuel-gathering to provide the
essential supplement to their diet and comn~unityneeds. All this indicates the
need for a practical compromise between jl~umingand terraced agriculture
on hill slopes, and recognition of the genuine difficulties for the communities
concerned.
Indigenous Methods of Enriching Terraces
In the absence of road and communication facilities in the far-flung
Himalayan hills of the north-eastern region, where inputs are difficult to
introduce, the indigenous methods of enriching the terraces followed by
some tribes appear attractive. In the Angami, Ao and Thangkhul artas of
Nagaland and Manipur states, livestock is tethered on the newly-cut
ttrrace and livestock droppings are used to improve the soil texture and
fertility. Terraces as a rule are submerged in water for as long a period as
possible before sowing and also after the harvest. This continuously enriches
them with deposits of the top soil carried from elsewhere and simultaneously
assists the process of decomposition that brings about a beneficial change in soil
composition. The submersion of the terraces for the greater part of the year
seems to help build a particular level of micro-organism that brings normally
insoluble plant nutrients into solution.' Further, at the time of the construction of the terraces on a high slope, the Naga tribes often keep the
original top soil in heaps and spread it back on the terrace after levelling is
completed. The Monpas of the western Kameng district of Arunachal
Pradesh decompose oak leaves in compost stacks with night soil and rubbish,
which they spread later.
It is significant that some more advanced tribes of the Naga areas, who
have adopted extensive permanently irrigated cultivation for centuries,
have yet not abandoned jhuming totally. They have sought to improve
upon their permanent cultivation by burning the undergrowth by a method
which resembles, but which is not totally identifiable, with the process of
jhurning.
In the Angami Naga area, where construction of permanent irrigated
fields is not immediately possible, certain hill slopes are gradually developed
into permanent rain-fed fields by the device of contour bunding, first with the
logs yielded by the jtlunz and sometimes by supplementary rough dry-stone
masonry where stones become available on the hill slopes. In such transitional
fields certain trees, notably the oak and alder, are left standing, as the fallen
leaves act as compost. The yield of these leaves is increased deliberately for
this purpose by cutting the upper portions of the trees for firewood, and by
pruning the new shoots annually under the proccss known as pollarding.
'Hunger Signs in Crops, American Society of Agronomy, p. 11.

The Approaclz to Clzange
In making a shift from jl~unt to permanent cultivation, the whole p~oblem
of land tenure and the rights of transfer cf land arise, leading to something
almost like a social revolution in the village. The very word jhurzr means
'collective'; an area which might be fit for perll~anznt irrigated terracing
map well have originally constituted an area whose cultivation was sanctified by tradition by a particular clan, commu~~ity
or family in rotation over
the years. If properly developed for permanent terraces, the trend towards
individual ownetship of irrigated terraces naturally becomes irresistible, and
a scramble may arise to buy such terraces even outside the traditional orbit
of ownelship. The new system of irrigated terraces may bring in its wake the
problems of conflict between operational and traditional ownership. A
special responsibility will devolve on the agents of change for preparing the
community to face, overcome, or sometimes to live with the stresses and
strains that such a transition produces. The abandoning of jhuming will
change the present way of life; what the new values will be has to be ascertained, and sociological changes must be ushered in alongside. This is indeed a vast
responsibility. The central theme remains. Any other type of agriculture has
to be economically more profitable than jhriming and socially mGre beneficial, to make the people change over fro111jhlrming. [t must not only bc
theoretically more profitable than jl~utningbut seen to be more profitable in
the fields by the villagers. To be successful, any programme of change must
be viewed through the eyes of the person who is to undergo the change. Let
us look at the practice from his point of view before suggesting a line of
action to restore the ecological balance without at the same time destroying
his own; for the human population of the environnient surely has an equal
right to consideration in the totality of the environment itself.
There is increasing awareness, education, and knowledge of the wider world
among the comn~unitiesinvolved. Their perceptions are already tending to
confront the orthodox planners, with a world of 'different realities'. They
see the prime cause of devastation of the ecology to be the organized denuding
of forests by 'intruders' from the plains, and of siltage of rivers on account
of the blasting for roads and co~zstructionsites. A reconnaissance largely
substantiates their perception that the main damage is along the roadside
belts and new townships and less in the interior jhum lands. In their perception, evcn the rapid reduction of the jlzum cycle is pal tly a t least attributable
to the shrinkage of their traditional land caused by forest reseivations and
restrictions. Their perception demands satisfaction that alternative techniques such as permanent terraces actually ~roduce'atleast an equal food yield
to their traditional jlzlmls; that thcir nutrition does not suffer from denial of
the produce which they used to collect from the forests; that cash crop programmes actually bring in cash and a bette~standard of living for themselves
and not merely to middlemen or corporations who in the name of 'cost
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efficiency' reduce them to daily wbge labourers, and above all, that their
quality of life is enriched and not impoverislled by change. At Darchai in
Tripura the people themselves, a generation ago, evolved a system of planting
abandoned jhunls cyclically with citrous trees. Similarly, P.D. Stracey, an
experienced and innovative forest officer, had evolved a scheme for replanting
abandoned jhunts with quick-growing high-yielding vegetation to provide cover
against erosicn and increase fertility for the nest cycle, pending an increase
in permanent irrigated terracing. Hill villagers are traditionally well aware of
the need to conserve forest cover near water bources and take well to horticultural programmes, prolvidcd such programmes have a built-in marketing
or processing component. Flat va.lley lands or gentle irrigable slopes have
to be carefully and systematically surveyed and identified and irrigation
facilities coordinated with terrace cuttirlg. The loss of crop while cutting
terraces has to be compeilsated through food for work prcgrammcs. Grazing
facilities for village herds at different altitudes in different aeasons and their
passage through the area needs to be carefully provided for. This requires
hard thinking and planning in detail down to village levels, if the hill people
are not to be impoverished by development programmes oriented purely towards coilimercial forestry. Above all, it is the day-to-day decision maker,
extension worker, the man on the spot, who is the pivotal agent for change.
Clearly, all this argues the need for considerable rethinking at policy
planning levels. and an abandonment of departmental approaches is required.
If in the modern world war is too serious a matter to be left to soldiers,
ecology is too important to be left to forest departments. The world trend is
towards the evolution of integrated land-use policies, described by Kenneth
King of the F A 0 as agro-silviculture or agro-pastorkl-silviculture.Traditional
jhunring is after all only cyclical agro-silviculture and the modern approach
to it should derive sustenance from the experience of communities who are
evolving beyond it, within a multi-package integrated programme of rural
development in the hills. Policy planning therefore has to be highly sensitive
to the new needs, provide correct leadership, thought, knowledge and involve
the people in bringing about a harnlonious development of Hiinalayan man
and his mountainous environment,
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CHAPTER 27

THE HIMALAYA: CRISIS IN THE EVOLUTION OF
POLICY A N D PROGRAMMES
NORMAN REYNOLDS

Earlier chapters have argued that the Himalaya represent a special case
deserving urgent attention. The conservation of the Himalaya's fragile ecosystem is vital to both those who live in the hills and to the millions who live
in one or another of the river valleys that the Himalaya have created. This
chapter argues that the crisis in the Himalaya is immediate because population growth and commercial expansion press upon the fragile resource base
6f the hills without the modulation suitably-developed institutions could
provide. Existing administrative measures and local institutions have been
somewhat less than successful in promoting the welfare of the region.
In this chapter we propose three elements, Catchment Authorities, Community Budgets and Community Forestry, as an integral package of administative reform. We argue that corrective measures are embodied in the
overall proposal, which run counter to some of the negative aspects of the
present social order and of the administrative culture. Once active, these
measures could help to combine optimum decisions made at the local level
with more appropriate technical services. They would also re-define the
boundaries between government and community roles and provide room for
some dynamic institutional development.
BACKGROUND TO CURRENT ADMINISTRATION

India's development administration has been built upon the revenue and law
and order functions inherited from and perfected by the British. Large
powerful agencies have arisen (the PWD, Agriculture, Irrigation, Forestry
Departments, etc.) under the aegis of a colonial regime. Organized in their
respective hierarchies, these agencies have been able to engage village communities independently of each other, and with a decreasing governance by
the 'co-ordinating' function of the district officer. Over time they have
developed their own patron-and-client relationships which are based on
activities and procedures that essentially disrupt cohesion amongst groups at
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the village level. A parallel, though more shifting influence at the village level,
has been the growth of organized political parties cach of which seeks its
share of village votes. They, too, usually manipulate through patronage.
Iti the hills the early move to separate the largest category of land, that is
forest land, into land to meet local requirements and the remainder to be
'reserved' for the state, illustrates both ;'once and for all' colonial approach
to land issues and an inability, perhaps an unwillingness, to see state and
local interests in Ihe round.
The decision of the founders of modern India to adopt a centralized
departmental model has marched and strengthened the inherited bureaucratic traditions. The decentralized political model has praven itself unequal
to the centralized administrative system. Local self-government, extended
formally under Panchayati Raj in the 1950s and early 1960s, came too late,
and without the resources needed under local control to revelse the disabilities
that were already hampering communities. Established client-and-patron
relationships were essentially unaffected. Instead, the levers of power held
by various agencies outside the village, often used for partisan purposes,
inhibited the emergence of cohesive local interests.
The long debate over the best unit fcr planning1 has concentrated essentially on the most appropriate administrative level for a given approachm2Of
greater current significance has been the creation in recent years of special
agencies to handle particular problems or areas. The Command Area and the
Drought Prone Areas Development Agencies (DPAD) are good examples.
The agency form has enabled a devolution of day-to-day administration and
financial powers to a governmental body at the field level. There have been
difficulties in sorting out line department differences, and the generalist
versus specialist controversy has impeded progress. Nonetheless, the short
history of agency functioning has demonstrated that more complex tasks can
be undertaken than before. Agency staff appear to prefer team work, even
tbough living outside of one's parental department produces some insecurity,
especially since promotions remain within departments, and the current
culture of administration places a premium upon departmental loyalty.
Under the DPAD, there is a ccrrent attempt to utilize the watershed 01
catchment concept to combine a natural resource area with a social unit for
development-administrative purposes. In the Deccan, Maharashtra has
demarcated 1752 watersheds3 outside of the major irrigation command
areas as the units for all future planning and implementation. Other states
IDistrict, block and gram panchayat under the Community Development Programme;
macro, micro and now mezo under the Tribal sub-plans; a renewed approval for Block
plans under the Sixth plan; and many others.
2The Growth Centres programme in the early 1970s which was experin~ental,failed to
find a solution to administrative and growth centre boundaries.
3The watersheds vary in size; mostly between 10,000 to 17,000 ha with from 10 to 20
villages in each.
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are beginning to explore the concept. Evidence to date, sparse as it is, has
demonstrated the difficulty of translating the concept into action if planning
and execution remain within the existing departmental hierarchies. Technically sound plans have been produced, emphasising soil and water conservation, that ignore individual and group choices so that they are far from
being optimum proposals on economic and social grounds.
In the next section we shall explore three ideas that begin with current
administrative innovation in India. They take the agcncy and the catchment
management concepts beyond their present contemporary subservience to
established administrative norms to a position of local responsibility. Agency
functioning is translated into service provision and accountability for the
use of public funds. In so doing, we sketch a body of administrative rules
and a sense of professional conduct. The boundaries of the relationship
between government and community, which have been rather blurred to date,
are briefly defined.
AN APPROACH TO ADMINISTRATION IN THE HILLS

Two characteristics of the Himalaya are of significance in the design of
administraticn in the hills : the nature of the topcgraphy and the significant
proportion of common land.4 The topography offers an opportunity to
redraw administrative units aiound natural resource areas, namely catchments. Because of tbe dramatic nature of the topography in the hills, catchments can be so selected that they also represent the boundaries of social
units. The large propcrtion of land that is common, not in private hands,
means that about half of the natural resources of the hills call work for the
common good if suitable institutions are created.

Catchment Authorities
Uttar Pradesh has created a separate department, the Hill Developn~ent
Department, to oversee development work in its eight hill districts. The
Department, at least on paper, has redrawn the eight districts into sixtyeight catchmentsS over which it is intended to place Catchment Authorities;
dgencies similar to the Command Area and the Drought Pione Area field
agencies. Two or three Regional Offices6 will be created in the hills, each to
serve thirty or so Catchment Authorities.
4 C o r n ~ o nland here includes all categories of forest land, wastelands not co~ltrolledby
individuals, and village commons.
=The actual members of catchments should be negotiated with the communities. Because
of the variety of topography, population densities and comnlunication difficulties, Catchment Authorities should be expected to differ considerably in area and population covered.
6There are distinct cultural and political regions in the UP hills, Tehri, Garhwal and
Kumaun, that require recognition.
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The plan offers exciting possibilities, some of which are sketched below.
Under the new administrative scheme, the emphasis should be on the service
relationship since the Catchment Authorities will enjoy day-to-day autonomy
over financial and administrative matters and, to a lesser extent, over technical issues. The Hill Developnlent Department, headquartered in the state
capital, Lucknow, would clear the annual plans and financial requirements
of the Catchment Authorities. It would also provide or arrange for the
provision of specialist services to the hill region as a whole: satellite materials
and their interpretation, major infrastructure planning, industrial promotion,
studies and staff development and personnel administration. The Regional
Offices would provide direct services to the Catchment Authorities-project
formulation, co-ordination with institutional finance, technical skills and
some administrative support. The Regional Offices, with the demise of the
District and Block boundaries, at least for development-administration purposes, may take charge of the management of growth centres and the ptovision of common infrastructure, for example, storage, power and transport.
Policy making at the state level would have to be structured so that representation upwards by administrators and by citizens from the Catchment
Authorities joined with a subcommittee or other body of the State Cabi~let
(the Chotanagpur: and Santhal Parganas Development Authority in Bihar
has a similar structure). The Hill Development Department would be the
natural secretariat for the same.
The above plan is an example of the best of current official administrative
thinking. The concept, although only on paper, has gone further: to fit the
different levels of administration into a whole, built up from the Catchment
Authority, than anything to date. Experience, meagre though it is in this
field, does not suggest that much confidence can be placed in the process of
implenlentation to carry the plan through to a dynamic set of relationships,
especially in the subjugation of line departments to field-agency functioning,
and in the evolution of agency relations to communities.
In order to implement the new administrative plan, it is essential that a
clear method be introduced by which communities gain the major decisionmaking power within their respective areas. There are two reasons for this.
The first is the need, argued above, to break the established hegemony of the
line departments. A shift of power away from the administration to representative groups would help to force the change. The second reason is
technical and underwrites the first. Efficiency under the present set of
administrative relations is far from optimum. The reasons are several.
Administrative scale has its own determinants. The historical neglect of
small irrigation schemes by the irrigation departments in favour of large
prestigious schemes is one example. So with catchments: if left to linedepartment prefcrences, it is unlikely that administrative boundaries will
coincide with local considerations. Official targets set above the field level
and administered sector by sector impede the establishment of a professional
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approach t o a complex of resources and a sense of service to or contract
with communities that contain diverse interests. Consequently, it is not
possible to produce comparable sets of choices, or opportunities foregone, if
one given choice is accepted. In the husbandry of natural resources the often
crucial sense of a sequence of decisions and investments across sectors is
denied; denied not to the cost of the department concerned but to the community and the wider society.
Three examples drawn from conservation, irrigation and pa~turemanagement illustrate the current administrative inefficiencies.
1. There are logical sequences in the conservation of hill-sides, essentially
treatment from top to bottom. They are sequences that may run counter to
the interest of more powerful groups who tend to control the better bottom
land and who tend to hold key positions in the patronlclient system. As
treatment proceeds so it alters the nature and magnitude of water run-off,
so that other possibilities arise that favour irrigation development higher in
the catchment which benefits the less powerful. Writ large, it is a conflict
between the hills and the plains.
2. It appears that in many upland areas a far greater irrigation potential
can be realized by the use of a larger number of smaller and varied structures,
with greater maintenance requirements slnd by the lifting of water by pumps
and from wells, than has been thought possible under departmental plans.
The reason is that the departmental plans usually simplify the institutional
management component by limiting design to a few large projects.
3. Fencing is a major cost component in current pasture and reforestation efforts. The users, particularly the villageis, are not involved in the
decision-making, yet agreement on their part to herd livestock in a parti~
cular way might enable cheaper systems and structures to be used f o fencing.
The weakness is their indifference to savings sin& the operation is a departmental affair.
A real advantage of the agency concept contained within the Catchment
Authorities is the ability to form project budgets as opposed to the line
budgets which dominate today. Fig. 27.1 shows the sole command of the
Catchment Authorities over projects and what have been termed Community Budgets (see below) and the shared control over line functions with
the higher levels of the administration. Projects help to define the respective
clientkle. Although an advance over line functioning, projects remain governmental. It seems that, for all their advantages, projects run up against one
of the reasons for the failure of the Community Development programme:
its inability to pass over significant funds to local representative bodies.
Public accountability in India has become particularly fierce, largely as a
public response to the 'private' workings of bureaucracy. Until today no welldeveloped instruments have existed that would allow funds to be passed
downwards across organizations with confidence. The rapid growth in
recent years of project preparation, analysis and evaluation for institutional
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finance and for special projects, provides a tool with which to professionalize
the judgements used in the devolution of resources. Well used, it can help
to elicit choices, to better understand the cost of conflicts of interest, and to
reveal optimum sequences of decisions. The pity is that under present
arrangements no forum exists in which project analysis can play such a
beneficial role. How to create such a forum is the point we turn to next.
Sub-committee of the State Cabinet

Hill Development Department

State Directorates
I

Co-ordinallon

I

I

Reg~onalOffice
C

Reg~onalOffice

Regional Office

Co-ord~nat~on

I

I

I
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I

Catchment Authority

b
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Figure 27.1 Development adminibtration: proposed organization for the hills
(as for Uttar Pradesh)

Community Budgets

Certain conditions must be met before project analysis can become a potent
tool in rural renewal. Decision making has to pass from government to
community. And the communities have to be governed in their decision making by practicable criteria that set social, technical and economic norms;
public accountability has to be maintained.
The device we propose is simple and radical. Under the Catchment
Authorities we propose that Community Budgets be introduced. A first
step would be for the Catchment Authorities and the communities to negotiate and demarcate community boundaries. These should be capable of
mutual alteration from time to time; perhaps every three years. It would be
necessary to establish norms or to create a formula, such as ~adgil's,' in
accordance with which Community Budgets would be framed. It is of some
interest that claims to community finance have not been institutionalized.
'Introduced to regulate state claims on Central funds for plan expenditures,
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Under the Indian budgetary system choices between capital creation and
asset maintenance are determined above the field level, through the elaborate
structures that define and apportion plan and non-plan funds. The result is
often an artificial dichotomy in field management.
A Community Budget would include all monies that would normally be
expected to be spent in a particular area on development work, on maintenance and on relief paid as income in a lump sum. It could include the cost
of services, such as veterinary, and even those of education and health. The
choice over services would depend on community initiative and on the
availability of other models. For instance if dairy development on the 'Amul'
pattern existed in the area, then the cost of departmental veterinary services
could be included with a proviso that services of a certain quality must be
secured.
The Catchment Authorities, being the agency that would manage the
Community Budgets, could extend the same financial powers that it enjoyed.
So Community Budgets need not lapse. Hence income would t e known for,
say, five years in advance against which expenditure. can be planned. Community officers, appointed and assisted by the Catchment Authorities, would
prepare development blueprints for each community against its respective
Coinmunity Budget. When prepared, the blueprint together with the forward
income and expenditure projections would be passed to the Community.
The community would make the decisions on the use of the budget. It
could accept the blueprint or request that it be reformulated. The Community
Officer's role would be to help identify opportunitieb and prepare proposals.
Once the community makes a decision, that proposal would be appraised
at the level of the Catchment Authority according to technical, social and
economic criteria set by the state. In tbat manner service provision and the
accountability for public funds are retained in the governmental agency, the
Catchment Authorities. Responsibility for the decisions made are passed to
tbe communities.
The process of decision-making involved in community budgeting should
become a n educational forum. Greater awareness could emerge about interdependencies within communities and the nature of assistance available
from o u t ~ i d e . ~
The use of Community Budgets would help to demarcate administrative
boundaries and to re-define line department function. That and the local
dynamics of the process should demand other and more appropriate technical
solutions than those that exist in the hierarchies today. The Community
Budget would become the dividing line-service
and accountability
(government) and responsibility (community)-behind which communities
can regain their strength. The style of administration too should foster the
s~xecutionwould be by agents jointly appointed by the Community and the Community
Officers. Execution by existing government departments, by contractors or by the community itself are the main choices available.
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demand for open information, discussion and decision-making in government
and in communities.
The Catchment Authorities would also have the task of identifying elements that go beyond individual communities (macro planning). These would
be financed (1) by a line budget, (2) by a separate project budget for the
particular purpose, or (3) by concerned communities voting to participate
using funds in their own budgets. Communities would have representation
on Catchment Authority Boards together with senior officials and locallyelected representatives (Assembly, Panchayat Sarniti, etc.)

Community Forestry
The final component of our suggested approach to the administration of the
hills tackles the area of the most serious breakdown in administration between
government and communities: forestry. Forestry, first organized in its
present form by the British about the middle of the last century, still lives
amidst legal boundaries that today denote little more than the police powers
conferred on the departments. They tell little or nothing of the quality, the
stock or of the pressures upon forests in any area.
In the century since forests were first demarcated, essentially into forests
to provide the subsistence needs of villages and forests reserved for the state
to provide revenue to the exchequer, so much else has changed. Population,
human and livestock, has increased and forest stock has dwindled with the
loss of land to other purposes and, usually illegally, to cultivation. Wanton
destruction by contractors, allegedly in collaboration with foresters, and by
villagers to whom forest lands have increasingly become an asset of the
last resort as poverty has afflicted greater numbers, has accelerated the
spread of degraded areas. India, still a predominantly rural society, has one
of the least acreages per person of any country. In Jhabua it is about 150,000
ha of forest, pasture and wasteland for a rural population of 610,000; or
roughly 1 ha of state or common land for four people. Some 20 per cent
of cultivated land and of fallow (i.e. private land) is unsuited to crop agriculture and could be included-64,000 ha); that would bring the total
area to an equivalent of 1 ha for three persons; or 2 ha per family. The
drastic nature of that fact is now compounded by the extremely low productivity of her forests.
The still predominant view of forests as sources of revenue has hindered
forest departments from seeing themselves, and from acting accordingly,
as development departments. Recently there has been greater recognition
of the place and role of forests in rural development. The difficulty now is
that money is not enough; for in no strategic forest area outside of the northeast, where tribal societies have retained control over forests, is it possible to
guarantee the protection of forests and hence the realization of the investment.
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Himachal Pradesh and Uttar Pradesh have adopted a programme termed
'3-D' forestry: it recognizes the villagers' interest in fodder and livestock and
firewood. It is a sensible departure and it seems to be achieving some success.
However, it tackles a mere fraction of the land p r ~ b l e m . ~
The need is to recognize the legal forest boundaries for what they are
today: historical accidents. Boundaries must be redrawn outwards from
community centres until there is sufficient land capable of allowing supply
to meet demand in terms of fodder, firewood and timber, or until a natural
or the legal boundary of another community is encountered. Reserve Forest
under Departmental Management would comprise the remaining land.
Private land use in the hills occupies from 20 per cent to 60 per cent of the
land. Consequently in any region the land available for community forestry
would form anywhere between 40 per cent to 80 per cent of the total area.
In other words, community forests could become the single largest category
of land use in the hills. It could then form the foundation for programmes
of employment and for conservation. In many cases, the asset it represents
could provide the basis for village reconstruction programmes. Forests
under departmental control have been developed to achieve revenue goals.
The result is species that are wanted in the plains. Processing, with little
exception, takes place in the plains. Forests designed to meet local needs for
products and for employment would use different species and the secondary
activities would be largely organized in the hills. There are ecological considerations that must be taken into account. Suffice it to say that local determinants of species fits better with an ecological view of forestry in the hills.
The suspicion with which villagers regard official moves on forestry, and
the forester's proper concern that forests left to village politics can only be
destroyed more quickly and certainly than otherwise, has grown and proven
to be a two-way road block to thought and action. The 'chipko' or 'embrace a tree' campaign begun in Garhwal in U t t a ~Pradesh a few years back
was a response by village women to the illicit felling of trees by contractors.
Women literally embraced trees to prevent them being felled. It has become
a powerful popular movement led by recognized social workers. Thus far
it has forced the Forest Department to exercise greater care in the mode of
forest exploitation. It does not yet hold within it any permanent solution,
and consequently it is degenerating too quickly into a slanging match over
people's versus departmental control of the forests.
There is an opportunity here to redirect the energy released from current
legalistic bickering into constructive programmes. Solutions could be offered
that provide constructive roles for villagers, social workers and foresters.
Under the aegis of the Ford Foundation, and in collaboration with state
officials and voluntary groups in Bihar and in Madhya Pradesh, we have
91he programme operates largely on village commons. It includes livestock improvement,
veterinary services and dairy marketing.
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conceived of an approach aimed to offer such a solution. It is termed Community Forestry. In each state it has received cabinet approval and field
work began in 1980.
Community Forestry, to distinguish it from Social Forestry which is a
largely departmental programme, offers a solution based on the joint
management of land by communities organized and supported for the
purpose and the Forest Department. Fig. 27.2 illustrates the new relationship.
The Forest Department retains its public accountability for the use of forest
land through the terms of its joint agreement with each c o m u n i t y , largely
embraced in technical sanctions. The agreements are prepared and serviced
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by a Community Forestry Organization (CF0)-to
be created, based
upon project documents that identify the land, the community, the proposed
forest; and related development, management techniques, expected costs and
benefits, and financial arrangements including government budgetary allocations and institutional finance where possible.
In order to join the programme, each community has to agree to a number
of key provisions :
(1) Each member household will receive an equal share in what is essentially
a land company. In this manner the present right to nistar, which has broken
down, is upgraded to control over a common asset, the land.1° This occurs
only under the rules of the programme and of the joint management agreement which, when signed by the community and the Forest Department,
creates the legal entity, that is the Community Forestry Company (CFC)
(2) Management decisions can be vetoed by either the community or the
Forest Department with provision for arbitration directly by the CFO.
(3) Forest land being treated as an asset to be managed and not as a right,
prices are to be established for forest produce by equal distribution to each
shareholder and subsequent voluntary redistribution tbrough the market,
or perhaps, by auctions overseen by the CFO. (4) Provision is to be made
for the creation of reserve funds, for the repayment of loans and for the
payment of agreed royalties as prior claims on the produce of the CFC.
The introduction of prices of forest produce would inform the membership
of the CFC of the management choices open to them in the control of the land
asset now jointly vested in them. Especially dramatic results can be expected
with crops that live on both private and public land. Livestock is the most
obvious example. A price on grazing that altered with fodder production.
animal efficiency and market development would be a major management
tool. Other crops that would alter common land use and improve family
welfare are the still largely underexploited forest crops such as essential oils,
tassar silk, medicinal plants, lac, etc.
The CFO's prime task is to develop its own capacity to service member
CFC's. Service would include initial survey and project preparation; comlOAn example of the seriousness of the breakdown of nistar arrangements comes from
Himachal Pradesh. Timber for home building is a right recognized under forest law. The
dSculty today is that the general conditions of forests and of the village economy having
deteriorated in many parts, villagers make extravagant demands for timber for house
building. Much of this timber is sold into the market, although illegaly. In other wordb, it
has become a source of illegal income. Foresters, some of whom are involved in the illegal
gains, cannot with any justice sort out honest from dishonest claims. A departmental proposal to give each family 1/10 of the timber needed for a standard house each year, on the
reasonable premise of rebuilding every ten years, had to be withdrawn from the Assembly
in Sirnla. It appears that no procedure within the nistar system will succeed while stronger
villagers continue to expect sizeable illegal incomes from the provision of house timber.
Control will only come when villagers are enabled to assume responsibility for the forests
as a common asset.
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munity organization, training, the supervision of auctions; produce distribution; the development of and support for specialized crops such as fodder
and livestock, oak and tassar, orchards, essential oils and medical plants.
Service would also include support for the development of cottage and small
industries, and for the marketing of produce originating from forest land;
the audit of accounts; the arbitration of within-community disputes and of
disputes between the joint management partners, the comn~unitiesand the
Forest Department.
The CFO will have to have capacities within itself that at present are
dist~ibutedacross a number of government departments which in turn are
not directly accountable to their clients. More than one CFO could exist
in any state. Control of the CFO would be vested in a Board which might
include members from the Forest, Finance and perhaps Planning Departments, the Hill Development Department in Uttar Pradesb, specialist agencies
such as the Central Silk Board (tassar), the National Dairy Development
Board, one or more representatives of bank, voluntary agency and public
or private corporations, and representatives of the member CFC's. The
Board's representation should delineate the boundary around the 'society
of actors' who form the CFO and who have a welfare or professional interest
in its performance.
Membership of the community forestry programme cannot be automatic.
The respective CFO would set the entrance standards for communities
depending on its ability to make the programme attractive in any region
(land availability, crop choices, existing forest stock, etc.) where valuable
crops can be produced such as tassar and essential oils; the CFO may well
decide to allow individual control of forest land for that purpose, perhaps on
a royalty basis adjusted to cover loan payments.
The boundaries of CFC's would clearly be a more intimate affair than that
of Catchment Authorities. The details are to be negotiated, and allowance
made for renegotiation, based on project documents and experience. Some
CFC functions, such as processing and marketing, may be best carried out
at a secondary level which can be developed over time. Administrators may
attempt to make the secondary level coincide with the Catchment Authority
though lack of experience suggests it is an open question. CFC's , if possible,
should coincide with Community Budget boundaries. The adjustment could
be both ways, depending on the locally more important variable. In both
cases, the service organization, the Catchment Authority, and the CFO,
have to adjust to the preferences of clients. They would~befree to alter their
own cost structure where applicable as part of the negotiation with clients
over boundaries.
The lack of employment opportunities is as great an issue in the hills as
anywhere else in India. The absence of a large proportion of able-bodied
persons has reduced the decision-making capacity of many families, and left
them unable to invest the leadership and manpower required to conserve
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and develop as well as to exploit the delicate natural-resource system. In the
implementation of proposals such as are contained in this paper it would be
sensible to consider how the offer of an employment guarantee can be included. Maharashtra's Employment Guarantee Scheme is a good model. It
has flexible programme rules so that it can be tailored to local conditions.
Linked to Community Budgets it should be possible to elicit greater local
resource raising in exchange for the security (certainly of greater employment
and therefore income) of an employment-guarantee scheme.
There are common elements of local control, local design and local responsibility in the programmes proposed, and in the employment guarantee
scheme. Well-organized service organizations could develop these elements
into a well-articulated social contract of responsibility and service between
communities and government. That, whatever the details, may be the key
condition to a re-ordering of social, economic and political contracts in the
countryside.
CONCLUSION

The nature of the proposed organizations, the Catchment Authorities and
the Community Forestry Organizations, lends them to outside assistance in
their creation and management. Today India has well developed commercial
and industrial sectors and established institutes of management and of related
social sciences. This wealth of academic and practical skills is only just
beginning to be tapped by government to do more than write reports. The
research, consultancy, training and management capacities available should
now be brought in long term and responsible relationships, perhaps as declared partners, in the building of new institutions and programmes.
The tax exemption provision included in the 1977 Budget to encourage
public and private corporations to enter rural development promises to be
important. In its present form, based upon company adoption of villages, it
provides a modest entry point. If the corporate sector is to play a role at the
top where a purer exchange of their skills is possible, then the provision
will have to be elaborated.
The paper proposes a change in the balance of powers in the hills so that
more complex decisions can be taken and implemented. Its strength lies in
mechanisms that offer to nurture group action in areas in which the bulk
of resources are community property. Imaginatively handled, the crisis in
the Himalaya could spark administrative reform that could be of significance
to India as a whole.

INDEX
Aas, Monrad, 320
Afghanistan, 4, 8, 22, 29, 58
Agricultural development: alternative strategies of, 443-5; concept and methodology
of, 435-7; constraints in, 441; response
to, 442-3; natural and human resources
for, 437-40
Airy, G.D., 78
Alpine Club, 322, 323
Alpine fohn, 6
Alpine region, 39, 41, 42
Alpine vegetation, 39
Altiplano, human utilization of, 381-5
Andes (mt), 64, 379-80, 394
Anglo-Chinese Convention, 1890, 218
Aravalli (int), 77
Art in the Himalaya, 285-94: Company
painting, 292; hieratic arid non-hieratic,
285-8 : Vaishnavism and Mughal influence
on, 289
Arunachal Pradesh, 17, 21, 22, 23, 30, 32,
33, 35, 37, 38, 39, 41, 42, 43, 44-6, 66,
250-1 ; Namdhapa sanctuary in, 75; population percentage of, 413; see also
Tribal areas
Assam, 14, 32, 158
Austrian Alps (mt), 389; and 'Obergurgl
Model', 389-91, 395; recommendation
for, 392-3

Badrinatl~,54, 154; and Sankaracharya, 318
Banihal, G
Bauer, Paul, 323, 325, 326
Baragaon, 188, 189, 192; Bhotias of, 190,
194; Bonpo religion in, 194
Batten, J. H., 138
Bell, Charles, 224
Bhakra reservoir, 11, 159
Bhakra-Nangal project, 159
Bhikiansen Block, 131; land holdings in,
132 (t)

Bhutan, 23, 30, 37, 65-7, 69, 240-6: architecture in, 296-303 ; before 1958, 2367;
British policy on, 241-2, 244; religion
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Bluebird, 30; Finfoots, 18; Flycatcher,
28; Frogmouth, 30; Great Pied Horn
Bill, 30; Hawk Eagle, 30; Himalayan
Pied Woodpecker, 18; Game birds, 28;
see also Pheasant family, Junglefowl,
partridges, quails; Geese, 25. 27; Grey
Partridge, 23 ; Golden Eagle, 19-20;
ljoney-guide, 18, 24; Grandala, 28 ;
Larnmergeier (Bearded Vulture), 19, 27;
Laughing Thrush, 29, 30; Magpie, 25;
migration of, 25-7, 30; Mountain Quail,
23; in Nepal, 259-60; Nilgiri Pine Martin,
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Nepalis, 198, 224-5, 232; influence of,
203; language, as medium of instruction, 198; also see under Nepal
Sherpas, 273
social changes in, 175-200; also see under
Communities and social study
Thakalis, 175, 176, 178-9, 181, 186-90,
191, 197, 200-1; social behaviour of,
180
Communities and social study: of Marpha,
181-6; of Mustang, 199-200; of Thakali
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concern about, 341-2, 348-50; monitoring of, 171; mountaineering expeditions,
impact of, 337-8; technological threat
towards, 344-8; and water resource development, 169-70; see also Erosion
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migration of, 3-2,
383, 388, 414-17,
441 ;scheduled tribes and scheduled castes,
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33; Lachung, 33; Manas, 33; Padma,
154; Ramganga, 120, 127; Satluj, 57;
Shyok, 139; Subansiri, 66, 75; Tsangpo,
26, 75, 88
River systems, 153 : Brahmaputra, 154,
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