a land for centuries almost unknown to the outside
in the Past decade has been thrust into the foreground of the international scene, its strategic position between India and Chinese-occupied Tibet making it of
importance to both East and West. Since 1950,
its people have felt for the first time the impact of the
social and political movements which have swept Europe
and Asia during the past century, and their leaders have
embarked on the task of transforming a medieval kingdom
overnight into a modem democracy. Yet it has remained for
most of the world a land of mystery and romance, often
written about by the few travelers who have reached it, but
unexplored by modern scholarship.
This book, the first published geography of Nepal, undertakes to present in maps, text, and photographs the most
significant aspects of the physical and cultural geography of
the kingdom. Extensive field study in Nepal was necessary
to accomplish this, and most of the thirty-five plates published here represent either entirely new information or a
compilation of data not previously displayed in cartographic
form. T h e large-scale map of Nepal's administrative divisions, for example, is the first map ever made showing the
boundaries of the country's 491 thums (equivalent to counties in the United States). In addition to many miles of
travel by jeep and plane, Dr. Karan climbed on foot over
the mountainous Himalayan terrain a total distance equivalent to twenty ascents of Mt. Everest. T o secure information
for the maps of landforms, vegetation, rural settlements,
land use, and crop distribution, he photographed most of
the country from a light airplane with a 35-millimeter
camera. T h e information supplied by his maps and text is
supplemented by sixty photographs, most of them made by
the author, and the text is enriched by the intimate knowledge of the land and the people which Dr. Karan gained
during his extensive travels in Nepal.
A native of Bihar, India, Pradyumna Prasad Karan is a
graduate of Patna University, and holds the M.A. degree
from Benares Hindu University and the Ph.D. degree from
Indiana University. H e is the author of numerous scholarly
studies in geography and coauthor of the forthcoming
World Economic Geography. A former consultant to the
American Geographical Society of New York, Mr. Karan
taught a t Patna and Indiana universities before joining the
Univenity of Kentucky faculty in 1956-
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Preface
There is little available research material, especially statistical data, on Nepal. The topographical maps of the Survey of
India, though out of date, provide valuable information when
carefully interpreted. A census of population was completed
in 1955 and the Interim Report, ~ublishedin Nepali, gives
new data on the basis of which several maps in this book
have been prepared. The available materials were supplemented by field study and air reconnaissance over most of
Nepal. The American Philosophical Society, Philadelphia,
and The Population Council Inc., New York, provided research grants for field study.
During my stay in Nepal in 1957, Professor Jagat Bahadur
Burhathoki, head of the department of geography at TriChandra College, Katmandu, was especially helpful, as were
the many Nepalese who aided me during my travels. I wish
to acknowledge the help given by Harry B. Price, United
Nations economic adviser, and Howard J. Kumin, United
Nations statistical expert, both assigned to the Government
of Nepal; Paul W. Rose, director of the United States Operation Mission in Katmandu and his staff, and H. Lal, director
of the India Aid Program.
I am grateful to the Faculty Research Fund Committee of
the University of Kentucky, headed by Dr. Herman E.
Spivey, dean of the Graduate School, without whose generous
support on more than one occasion the work could not have
been brought to completion.
The initial idea for this book was suggested to me by my
friend William M. Jenkins, Jr., a political scientist, who has
collaborated with me in writing the text. H e prepared the
first drafts of chapters on historical growth, land use, and
diseases, and has critically read the entire manuscript, made
many excellent suggestions, and helped me to avoid numerous errors. He also designed the cover and general format
of the book. Without his initial idea and help at all stages,

this book could not have been written. His questions have
set the task and his learning has lightened it.
This book was written during the past two years in the
congenial and stimulating academic atmosphere of the
charming University of Kentucky campus at Lexington. It
has taken an unconscionably long time in writing and drafting the maps, for ever since I returned to Lexington from
Nepal in the fall of 1957 there has been a heavy burden of
teaching which could not conscientiously be shifted to make
room for authorship. I am most grateful to Bruce Denbo,
director of the University of Kentucky Press, for calmly and
patiently bearing with each successive postponement of the
completion date.
I wish to thank people who vcry kindly agreed to comment
upon portio~isof the manuscript: Dr. Nornian J. G . Pounds,
Indiana University, read and offered suggestioiis for improving chapters on historical growth and political geography
and re\liewcd the general outline of the book; Dr. James A.
Shear, University of Georgia, examined the climate section.
Profcssor J. R. Schwcndeman, chairman of the department
of gcography, and Drs. Thomas P. Field and William A.
Withington of the University of Kentucky were generous
with their time and knowledge, and offered valuable help
and advice. hly students Roy Mobbs, Jerry Wade, and William Adams assisted in processirig statistical data for several
maps. Roger Potts of the Kentucky Geological Survey
assisted in designing the maps and spent much time in
compiling and drafting the map of administrative units from
my field notes and sketches. T h e map of landforms has been
drawn by means of a system developed by Robinson,
Thrower, and Tanaka. T h e Geographical Press, a division
of C . S. Hammond and Company, kindly permitted use ot
A. K.Lobeck's physiographic diagram of Asia as base map for
plate 1.

My amateur photography. responsible for most of the illustrations in this book, has been supplemented from several
professional sources. I wish to acknowledge the courtesy of
the owners for permission to use photographs from the
United Nations Review, the Geographical Review, the New
York Times, Life (Time, Inc.), and Lowell Thomas and
Cinerama Theatres of California, Inc.
And, last but by no means least, I am greatly indebted to
Patricia Cornett, secretary in the department of geography,
who performed numerous chores and managed the typing
and retyping of the manuscript.
PRADYUMNA
P. KARAN
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In the Shadow
of the Throne
'Tlie land is the stage up011 which the people are the
players. For the Nepalese, the stage has a fantastic backdrop
-the towering peaks of the I-limalaya and the high, rugged
passes leading do\vrl into lush green valleys-an awe-inspiring
land which popular Hinduisn~regards as the dwelling place
of myriad gods and the site of the Great God's unapproachable throne.
The tiny Hiinalaj.an kingdom of Nepal is a land of
diversity. The hloilgoloid tribes of Tibet and the IndoAryan peoples of northern India, overflowing into the country from north and south since prehistoric times, have come
together to form a racial and cultural picture of great complexity. This is the home of fierce Gurkhas-Magars, Gurungs, Newars, Limbus, and Sunwars-and hardy Sherpas,
and of a number of other small ethnic groups (including the
yeti or "abominable snowman"!). Nepal is sacred to the
Buddhists as the birthplace of Buddha and to the Hindus as
the source of rivers flowing into the holy Ganga; Hinduism
and Buddhism are practiced here not only as separate religions but in many parts of the country, in a synthesized
form. The languages of the people are many an'd vary widely;
those spoken in the Terai and the lower Himalayan valleys
belong to the I n d o - A ~ a nfamily, those in the Great Himalaya are of Tibeto-Buman origin, and between these two
there is a zone of intermixture.
The physical setting is as rich in its diversity as the
population. Few areas of the world as small as this present
SO many contrasts of environment. Dense swampy jungles,
smiling rice-clad valleys, bleak alpine highlands, and fantastic
Snowpeaks all occur within the borders of Nepal. T h e mountainous northern interior has bitterly cold winters, whereas
the southern Terai has a hot subtropical climate. T h e effect
these environmental differences on soil, vegetation, and
production results in equally striking variations in POPU-

lation density. In the Terai, rice, sugarcane, and jute are
grown; in the north only potatoes and other hardy crops
can be produced.
Yet with all these, Nepal is a small country. ~t comprises
54,563 square miles-roughly the size of Florida-but extends
about 500 miles east to west in the shape of an elongated
rectangle. T h e northwestern section of the country lies in
the same latitude as northern Florida, the southeastern
extremity in the latitude of Fort Lauderdale, and Katmandu,
the capital, in the latitude of Tampa.
T h e country may be divided into three zones: the Terai
Plain, the Bhabar and Churia Hills (known in Nepal as the
Inner Terai), and the high Himalaya. The Terai, a low,
fertile, alluvial plain, in effect the northern extension of the
Ganga plain, is 20 miles wide at its broadest point and
extends over most of the southern boundary of Nepal. A belt
some 10 miles wide of rich agricultural land stretches along
its southern edge. North of this, bordering the forests of the
Bhabar and Churia Hills, the Terai is a marshy region in
which malaria is endemic.
green belt of excellent timber
parallels the hills, but the typical growth of this area is the
savanna or elephant grass, which grows to a height of 15
feet and so densely as to impede the progress of the animal
for which it was named.
For centuries the Terai has been feared for the wild
animals which inhabit it. Its northern part still remains thc
home of the tiger, elephant, rhinoceros, wild boar, chita, hogdeer, and swamp deer. Wading birds, wild ducks, and
cranes winter in the Terai, migrating from their summer
homes in the Himalaya.
Three regions can be distinguished in the Terai. The
eastern and midwestern areas are much alike, each containing thousands of acres of fertile land and having a yearround growing season in a fully tropical climate. The soil is

fine-grained and of good fertility; the yield of rice in the
early ripening paddies is from 1,200 to 1,500 pounds to the
acre for irrigated land, somewhat less in unirrigated areas.
Sugarcane, jute, corn, mustard, and onions are also grown
in these regions. The far western Terai is a dry area, its
rainfall amounting to only about 30 inches and subject to
rapid evaporation.
Rising above the Terai is a gravelly and fairly steep talus
slope known as the Bhabar. It is built of loose materials in
which the smaller streams lose themselves, sinking into the
ground to reappear in the marshes and jungles of the upper
Terai. Here great rivers swirl down from the Himalaya, and
during periods of heavy rain bring down from the ragged
contours of the higher mountains millions of tons of silt and
stone. Dense growths of trees flourish in the porous soil of
the Bhabar. There is a scrubby undergrowth in the forests,
and grasses in the deforested areas.
The Churia Hills are geologically a continuation of the
Siwalik Range of India. They are covered with timber,
savanna grass, and wild ginger whose branches hang like
weeping willow from the slopes. The butea (chiclira, dhak,
or palah), a flowering tree called in English "flame of the
forest," is native to the Churia Hills. Possibly the entirc
sub-Himalayan region was once covered with dhak forest
and subtropical pine. This entire Bhabar and Cliuria Ilills
section of Nepal, known as the Inner Terai, is sparsely populated, and large areas are almost uninhabited.
The third zone of Nepal, the high Himalaya countn;, is
one of the most mountainous areas in the world. Within it
are five of the world's highest peaks-Everest, Kinchinjunga,
Makalu, Dhaulagiri, and Annapurna, all above 26,400 feet.
T h e northern part of this region, mostly over 14,000 feet, is
uninhabited except for scattered settlements in the mountain
valleys. One of these villages, in Solo Khuinbu, was the
home of Tenzing, who with Ednlund Millary stood for 15
minutes on the summit of Everest in 1953.
Despite the rough and stony land and bitter cold climate,
the Bhotia and Sherpa inhabitants of this region grow potatoes, barley, and wheat. In summer the Himalayan people
take their hcrds of sheep, goats, and yak up to the higher
mountain pastures. Here along the Tibetan border life
continues much as it has for hundreds of years. Caravans
carrying cloth, spices, and small manufactured goods from
India and Nepal cross the mountain passes into Tibet, and
bring back salt, wool, and herds of yak.

In the southern part of this region, the outcr Ilimalayan
ranges enclose several fertile valleys, including the Katmandu
\'alley-the
hcart of the country, sometimes called simply
"the \'alley." The Katmandu Valley, with a population of
410,871, is the administrative, ecol~omic,and cultural center
of the kingdom. In Katmandu, as in other valleys of the
southern Elimalaya, rural communities have a subsistence
economy, and farming is intensive, characterized by small
terraced fields, primitive implements, and dependence on
rice as the leading crop.
The following chapters, with the aid of maps and photographs, describe the principal physical and cultural elements
of the geography of Nepal, giving special stress to the cartographic representation of resources, economic activity, and
demographic characteristics. Finally, an attempt is made
t o bring from this variety of geographic elements a regional
geography of Nepal, so that the diversity of the land and
the people may be better visuaIized and understood.

A Nepalese erl pauses at a well in Pokhara Valley. In the background is Annapurna, one of the sacred peaks of the Great
Himalaya. (Geographicd Review)
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A street scene in Katmandu, the ancient capital city of Nepal.

NEPAL
HISTORICAL GROWTH
Base m a p by Survey of l n d ~ a

Historical Setting
The earliest entrance of man into the land of Nepal is
shrouded in the mists of antiquity, and it is difficult to distinguish between m!.th and fact. The history of the Himala!,an kingdom is in many ways inseparable from that of
India, although the two great epics of early Indian literature,
the Ramayana and the Mahabharata, shed little light on the
subject.'
~t is all but impossible to establish an accurate chronology
for the early history of Nepal.* The chronologies of different
scholars disagree as to the names of dynasties and rulers, and
where they agree as to name, they frequently differ as to the
dates of the reign of a particular ruler. Even the date of the
movement of the Indo-Aryans into the area is uncertain, but
can be fixed as. sometime between the tenth and seventh
centuries B.C.
Historians are agreed that the Katmandu Valley and other
parts of modern Nepal were well populated at the time of
the birth of Gautama Buddha in 563 B.C. During the
hlauryan era of Indian history (c. 250 B.c.) Buddhist culture
flourished in Nepal, and Ashoka, the Indian king, built four
stupas at Patan in the Katmandu Valley and erected a pillar
to mark the birthplace of Buddha in the Terai.
The first recorded use of the name Nepal occurs in the
fourth century A.D.,when the country was under the suzereignty of the Gupta dynasty of India. In a panegyric to
Emperor Samudra Gupta, found on a pillar at Allahabad,
the "King of Nepal" is listed among those paying tribute to
and obeylng the Imperial Master.
The history of Nepal is the history of the Katmandu
Valley. Sometime in the distant past the \'alley was a
Swampy lake of about three hundred square miles; it vras
contained by the mountains until an earthquake released
the impounded waters, permitting them to drain off to the
south- Left behind was a fertile valley enriched by the

deposits of mountain streams, a valley of alluvial soil ready
to be tilled by the hardy settlers who trickled in through the
passes. n o s e who came found an easy living in a fever-free,
climate. T h e isolation of the area was a further
blessing, for it restricted the number of transients. T h e
time these unknown people came and their exact ethnic
and geographic origin are uncertain. T h e difficulty of entry
must have made migration into the area a slow process.
In the Katmandu Valley a highly developed culture was
established by the time of Buddha, and the region seems to
have been a center of art, religion, and learning in the ancient
world.
Historians speak of the Licliavi, the Kiranti, and other
ancient tribes, but all agree that the Valley was developed
by a people known as the Newars. T h e Newars may be
descendants of the earliest settlers, or a migrant tribe; a t
any rate they are supposed by many to be one of the oldest
living groups in Nepal and India, a people of peculiar culture
who were possessed of great artistic and organizational ability.
The Newars organized the agricultural system of the Valley
and contributed greatly to the early development of Nepalese
art and architecture. 'The religious monuments erected by
the Newars-stupas, pagodas, pillars, and Buddhist imagesare beautifully executed, cnhanced by rich carvings of wood
overlaid with gold and painted in rich hues. T h e artisans
worked with the materials at hand: the clays, the excellent
timber, and the plentiful stone.
Although the Nepalesc have been nominally autonomous,
for most of their history they have been, either directly or
indirectly, under some measure of foreign domination. T h e
early influence of the Gupta dynasty has been noted. Furlher
c\'idellce of Indian dolnination is offered by Bans in his work
Charita Ilarsha, which rccords that the Indian ruler Sri
llarslla invaded the country in 607 A.D. After the successful

These statues of giant wrestlers at the entrance to a Bhatgaon
temple are among the most famous of Newar monuments.
invasion Sri Harsha supposedly returned to India, leaving
the conquered state in the hands of a governor who was
driven out by Amsuvarman, one of the great rulers of early
Nepal.
Amsuvarman, who came to power about 620 AD., was
descended on one side from the Surajavansi, on the other
from the Rajputs. ( T h e line which he established has been
given the name Vaisya Thakur in recognition of his Rajput
blood.) Although authorities disagree as to the exact time
of his rule, both Chinese and Tibetan histories and legends
record his reign and his accomplishments. Amsuvarman
was the first of the Nepalese kings to assume the title
"Parama Bhattaraka Maharaja DhirajaV-King of Kings.
A m s u \ ~ a m a nhad no hereditary right to the throne, but
lic founded a new dynasty and brought Nepal to new heights
of acliievemcnt, perhaps to the greatest glory it has
known. Deeply interested in science and cultural matten,
the new king instigated the publication of the first Sanskrit
grammar in the country. H e established a new system of
coinage; the coins, bearing on the face the image of a flying
griffin with one paw raised and on the obverse a lunar
crescent with sun rays, bore testimony to the political prestige
of the new ruler.
About the first quarter of the seventh centuy, however,
Rod (Tibet) made its appearance as an Asian power.
strong king, Sroog-Dtsan, embarked with an army of 100,m
lnen upon an imperialistic campaign which carried his power
far south into India. Nepalese historians maintain that

*

~~~~~l became an ally rather than a subject of Tibct. TIley
basetheir contention upon the fortuituous circumsta~icct1lat
tllr daughter of A~iisii\~armanfound favor in tlie eyes of
srong-Dtsan Sgam Po, son of the founder of Tibct, alld
,-ontend that througll their marriage the two countries
elltered into friendship. 'The facts would seen1 to be other\\.ise, 2nd Chinese records indicate that as late as tlie eighth
,-entur!; A.D. Nepal was a vass;il of Tibet.
Amsuvarman diet1 ;irorind 610 A.D. and Po lived tcn years
longer. In the years \?~hiclif ~ l l o \ ~ ! ~Ncl~al
c I , pursued a some\\.llat intlepentlent course in its domestic affairs, althou:l~
\\,itllin the 'Tibelan sphere of influence. T h e rulcr \vho follo\fred ?rmsu\!arnian, Narendra Deva, brought a period of
prosperity to t l ~ ccor~ntr!. and restored many of tlic religious
and temples. In 650 A . D . Nepal was said to be comparable \\it11 tlie best administered sta tcs of India. Lcss
competent rulers follo\vcd, however, in a succession of
dynasties of both nativc and foreign origin, tlie throne
frequcntl!; being wrested from tlie incumbent by force or
intrigue.
Though the Katmandu Valley remained the political and
cultural core of the nation, during much of her history the
present territory of Nepal was divided into a large number of
principalities. During the thirteenth century, for instance,
some 24 small states surrounded the Katmandu Valley; during the seventeenth century the Valley itself was divided
inio three princedoms, one centered at Katmandu, another
two miles away at Patan, and the third six miles away at
Bhatgaon.
Around the thirteenth century the Hindus, fleeing from
the Moslem penetration of their own country, began to take
refuge in the hills of western Nepal, where they set up a
number of small kingdoms. It was the little western kingdom
of Gurkha, formed by some refugees of Rajput origin, which
in the eighteenth century consolidated this territory and
fomled the modern state of Nepal. Pritliwi Narayan, Prince
of the Gurkhas, in 1769 conquered the Katmandu Valley,
as one writer has it, "more perhaps by intrigue, terrorism,
and a ruthless blockade than by battle.03 Prithwi Narayan
elected to take the title of King of Nepal.
BY the end of the eighteenth century the new nation had
'"ended its territory to the Kangra Valley in Punjab, an
cxl)ansion which was checked by the Sikh leader, Ranjit
Sillgll (plate 2 ) . The warlike ~ e o p l ethen turned their
attention toward Tibet, only to be repulsed again. Their
H I S T O R I C A L S E T T I N G

tcrr*torial an1l)itions brought them into conflict with the
Britisll in the beginning of the nineteenth century and led
to the Anglo-Nepali War of 1814-15. The war was not one
of Britain's finer military efforts, but good fortulic and
superior armament finally won tlic day. By tlic terms of tllc
Treaty of Sugauli, which was signed on Noveinber 28, 1815,
Nepal lost Sikkim, Kumaon, Garhwal, and all of the Terai
west of the Kali River. This reduced the kingdom to approximately its present boundaries.
Nepal was also forced to accept a British Residcnt at
Katmandu, but this representative of the crown was, in
effect, an ambassador rather than a symbol of foreign
sovercignty. At this time tlie Nepalese correctly concluded
that "peaceful penetration" of the country, particularly by
Europeans, could have unsettling effects. T h e governments
of Nepal and of India, through which Europeaiis would
have to pass to enter Nepal, placed effective restrictions on
travel into the area. Perceval Landon estimated in 1928 that
only about 120 Englishmen and 10 other Europeans had set
foot in the Katmandu Valley.' H. W. Tilman, who visited
Nepal in 1948 with a British climbing party, notes that "froni
tlic time of Brian Hodgson (British Resident from 1833 to
1843) onwards, not even the British Resident has been
allowed to set foot outside the alley."^
In the seclusion of a land protected by treacherous mountain peaks to the north and malarial jungles to the south,
Nepal developed in its own way, preserving its feudal pattern
of life during the period when the western world was being
swept by radical new social doctrines. T h e Gurkha rulers,
having experienced at first hand the impact of western
militarism, organized their government along strictly military lines, even minor officials being given military titles.
Shortly after the conclusion of the Anglo-Nepali War,
Girbhan Juddha Vikrani Sahi died and tlie throne descended
to his infant son, Rahendra Vikram Sahi. This event was to
have a pofound effect upon the political future of the
country. T h e Prime Minister at tliis time was Bliini Sen,
and with the aid of the Queen h/lotlier, Tripari Sundari,
this ambitious man increased tlie power of his position at
the expense of that of the monarch. (The position of Prinic
Minister was established by Amsuvarman, but up to this
time had been of little importance.) Sen pushed through
reforms in taxation and gover~imentalstructure and i~icrcased
the emphasis upon the military.
Wit11 the death of the Queen Mother in April, 1832, the

who conquered Katmandu in 1769, passes the image of Kali
in tlie capital. (New York Times)
power of Sen was sharply reduced, and thc entry of his
ncphew, Matabar Sing, into an importa~itgovcrnmcnt position evoked the jealousy of Rliim Sen's hrotlier, Ra~ibirSing
'I'liapa, the commander-in-chief of tlic arniy. 'I'liis faniil?
quarrcl and thc simultaneous disputc between the King's
two wives were resolved b!. Bliim Sen's suicide in 1839. Tlic
Pancli or Brahman party, supported by the senior Queen,
now camc into power, but upon lier death two ycars later
the Tliapas wcrc restored at tlic insistence of tlie jeoungcr
Queen, who had supported Bliim Scn. Sen's nephew.
hlatabar Sing, was rcturnecl from cxilc in India to head the
governnicnt. 'I'he years which followcd wcrc marked by
inurdcr and intrigue, and hlatabar himself was assassinated
by thc King's ordcr in hclay, 1845. Thc King, Rahendra
Vikrani Sahi, was failing mc~itall!~,and Rlatabar's niurdcr
was reputedly instigated hy Gagan Sing, tlic lovcr and confidential attendant of tlie Quccn. 'I'lic dcatli of hlatabar
signaled a massacre in which 31 of tlic most influential
political leaders were sul)poscdly killcd.

In 1845 Jang Bal~i~cli~r,
thc talcntcd ~lcpllc\vof Rlatabar

S~ng,I>ccamc Prime Rli~listcr. 'I'his capablc man ~uickl!.
---.
clisl~owclof tlic troublcsonlc Queen, 1\~11o\vislicd to have thc
two sons of thc King's first \\rife put to death so that her
o\\.n son colll<l accede to polvcr. IVIicn her reqrlcst was
'
rcfusccl, this strong-willcd lady plotted thc death of Jang
.':.;.
y
' i , ,
Bahadur. but hcr intriguc \\'as u~lcovercdand shc, the King,
-. . ,
and the sons other than thc lleir apparcnt were cxilecl. ' 1 ' 1 1 ~
Iicrcditap princc, Surcndra \'ikraln Sahi, n-a5 p1:lccd O I I the,
throne as Rcgcllt and was clcvated to thc kingship w l ~ c ~ ~
the fomler King organized n conspimcy against Jang Bal~aclur.
Jang Bali;~durinstitutcd man!. rcforms and c\.idcncctl a
gcnuinc intcrct in thc \rclfarc of the peoplc of Nepal. IIc
\vas pro-British, ant1 under his administration rclatio~ls\\.it11
Britain, ivliich had bccn ulleas!r sincc tlic trca ty of 1815,
became more friencll!.. After 1848 Jang Baliadr~rfrequently
offered Gurkha troops to senrc the British undcr his pcrsonal
command. He visited England in 1850 for a pcrsonal audibyany monuments in Katmandu comnlemorate tnc rule ot the
ence with Queen Victoria, in which he assurcd her of the
Ranas, hereditary prime ministers of Nepal for Inore than a
friendship of Nepal for the British.
centur!..
In 1854 the Nepalese clashed with the Tibetans over
the treatment of Nepalese nationals in Lhasa. After a fierce
thc Bath and rcstorcd to Ncpal a tract of territory along the
struggle, fought under great hardships on the high plateau
Ottdh frorltier which had bccn ceded to the British tunder
of Tibet, the Tibetans in March, 1856, submitted to an
annual tribute of 10,000 rupees and agreed to abolish customs
the Treaty of Sugauli.
duties on Nepalese goods. An ancient situation was reversed
The first of Nepal's hereditary Prime Ministers died in
by this treaty, which further provided that a representative
1877. The cause of his death is not cxactly known, but
of the Nepalese govemment be stationed in Lhasa to assure
according to the legends which have grown up around the
Nepalese traders of fair treatment.
life of this man, the greatest of all Nepalese, he died as a
Jang Bahadur resigned in favor of his brother Bam Bahadur
result of a struggle with a wounded tiger. Fact or fancy, it is
in 1856, with the intention of retiring completely from public
an end in keeping with his exciting career.
life. In recognition of his service to Nepal, 'King Surendra
The unique institution of hereditary Prime Minister perVikram Sahi gave him the title of Maharaja and conferred
sisted until 1951, and during this period the Maharajahdhiraj,
upon his family hereditary title to the premiership of the
as the King was officially called, was only a nominal ruler-an
country. This excellent public servant's retirement was shortofficial whose name appeared on govemment documents but
lived, however. Bam Bahadur died in 1857 and Jang Bahadur
who had no real power.
was recalled to office.
Making the position of Prime Minister hereditary did
Shortly atter his return, in June, 1857, the Prime Minister
not entirely remove the ofice from the political intrigue
was able to fulfill his bold ambition of giving military
which had surrounded it since the time of Amsuvarman. In
assistance to the British. ?'he Mutiny had broken out in
1885, Ranaudip Singh, who followed Jang Bahadur, was
India, and this time his offer of troops under his personal
assassinated; Bir Shamsher Jang Bahadur survived two asleadership was accepted. During the campaigns of 1857
sassination attempts before his death from a broken blood
and 1858 he led 12,000 Gurkha troops against the India11
vessel in 1901. Deb Shamsher, who succeeded him, sewed
rebels. In recognition of his assistance the British Queen
only a few months bcfore being dismissed for m i s c o n d ~ c t ; ~
made Jang Bahadur a Grand Commander of the Order of
he was followed in the same year by Shri Chandra Shamsher.
1-
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In recent times, succession has been more orderly.
The Rana, as this hereditary line has been called, were
not, on the whole, progressive. They controlled great wealth,
and the continuance of their position seemed to them to
rcst on an econon~icallydepressed Nepal. The last two of
thc linc dicl attempt reforms, however. Before World War
11, Shri Juddha Shamshcr announced a 20-year plan for
~rogress,and in October, 1949, his successor, Shri R/Iohan
Shamsl~cr,set up a National Plan~lingComnlittec to develop
a 15-).car cconomic plan. Ilcspitc these efforts, and acknowledgillg the limited rcsourccs of thc countr!., one finds
littlc to praisc in the rulc of the Ranas; under tllcm the
nobility flourished, but thc masscs were lcft to their
dcviccs or starvation.
In February, 1951, the 104-year-old Rana oligarchy was
brought to an end by an almost bloodless revolution under
the leaclcrship of tlic late King l'ribhuvana Bir Vikram
Shah Deva, called "the Father of h,Iodcrn Nepal." Tne
peoplc and thc crown joined in overthrowing the Prime
Minister's regime and, on February 18, King Tribhuvana
proclaimed Nepal a constitutional monarchy and abolished
the liercditar): rule of the Ranas.
Under this enlightened monarch Ncpal reentered the
world community and for the first tirnc in centuries Europcalis were welcomed to the country as official guests and
tourism was encouraged to some extent. Tlie coronation of
King Mahendra Bir Vikram Shah De\.a in 1956 was a
lavish evcnt to which many foreign diplomats and dignitaries
were invited.
Reforms begun by his father have bcen vigorously pursued
by King Mahendra, and in 1959, on the eighth anniversary
of Tribhuvana's historic proclamation, Nepal's first general
election began.
Tlie period between 1951 and 1959 was marked by ~olitical
instability and a rapid succession of governments, but it was
also a period of achievement and of persistent efforts by the
King and some of the political leaders for the development
of democratic institutions, culminating in the recent general
election. In June of 1954 an Advisory Assembly of representatives from important elements of the population was
established with a view to instituting more democratic governmental procedures. Questions of judicial reform, social
welfare, and economic development became the concern of
the government on a scale never befoie equaled in the
country.
N E P A L

Before the politically unsophisticated and almost entirely
illiterate masses of Nepal could be prepared to elect a government, enormous obstacles had to be overcome. But on
February 12, 1959, a new constitution for Nepal was proclaimed by King Mahendra. Drafted by a commission
advised by British constitutionalist Sir Ivor Jennings, the
constitution provides for a bicameral legislature with a representative lower house. During the following week the
arduous process of polling Nepal's scattered population was
begun, and in May the country's first elected government
took office. The success of the first election is a tribute to
the hardy and disciplined people of Nepal who, with so
little experience in democracy, have displayed in a practical
way their faith in its principles.

--

"'"8 hldhtlidra and Qum Ratna Devi a t their coronation ln 1956, when many foreign visitor~were welcomed to Katmandu.
Tllorrla, a n d Cincrama 'Iqhcatrcs)
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Political-Administrative Divisions

Political Setting
Isolated until recently by mountains, the little-known
Himalayan kingdom of Nepal is today the scene of a
struggle between democracy and communism-foreign ideas
which, though they are little understood by the general
masses of Nepal, are bringing forth major changes in
Nepalese ways of life and thought. This conflict is in part
a reflection of Nepal's location between Communist-occupied
Tibet and democratic India, and in this respect it continues
a pattern which has always been prominent in Nepalese
history. Hemmed in by two major Asian powers, each of
them vitally interested in this strategically located country,
Nepal has been profoundly influenced throughout its history
by both India and the Tibetan region of China (plate 1) .
The boundaries of Nepal to the south, west, and east were
established approximately as they stand today by the Treaty
of Sugauli, which ended the Anglo-Nepali War of 1814-15
(plate 2 ) . The northern boundary coincides more or less
with the high peaks of the Great Himalaya, along the
frontiers of Tibet and the Communist empire. Nepal's
northern border is undemarcated, and large parts of her territory are shown within the borders of Tibet on Chinese
and Soviet maps. As with other mountain boundaries, it is
not clear whether the boundary line is to follow the highest
crests or the watershed. In the Great Himalaya some southward-flowing rivers have eroded their valleys headward to a
p l n t where they drain areas well to the north of the line
connecting the highest crests. The location of the northern
boundar); of Nepal has caused occasional friction between
Nepal and China.
The boundaries between Nepal and India are completely
unfortified and no passports are required of citizens of the
adjoining countries. Thousands of persons cross the border

each year as agricultural workers, tourists, and tcmporarj
inhabitants. hlost of Nepal's boundary wit11 India is clearly
demarcated,' and there has been no boundary disputc
between Nepal and its southern neighbor. T h e uw of
Himalavan streams flowing from Nepal into India for power
and irrigation calls for the cooperation of thc t~t.0countries,
and they havc agreed, as in the case of Kosi, to coopcratc in
utilizing tlic water resources.
The Constitution of 1959
Nepal's new constitution, proclaimed by King hlahendra
in February, 1959, took effect on June 30 of the same year,
after the newly elected parliament had been sworn in under
the interim constitution of 1951. Under the 1959 constitution the executive power is retained by the King, who may
veto any act of the legislature, and who has extensive discretionary and emergency powers. Civil rights, however, are
guaranteed, and a Supreme Court is established. T h e upper
house of the legislature consists of 36 members, one-third
retiring every second year, half of whom are elected by the
lower house and the other half appointed by the King. T h e
lower house consists of one member from each of 109
constituencies, elected for a term of five years by the people.
All citizens over the age of 21, regardless of race, sex, creed,
or caste, are entitled to vote (only criminals and lunatics
being excepted). T h e cabinet, consisting of eleven ministers
and eight assistant ministers, is an advisory body appointed
by the Prime Minister and responsible to the lower house
of the parliament. The King may remove any Prime
Minister who fails to retain the confidence of the lower
house, and he may call or dismiss the parliament at will.'

Within Nepal, administrative divisions have changed with
every dynasty to suit the whims, conveniences, or strategic
ideas of the court. In many instances, administrative boundaries have followed water partings, or provincial units have
been formed on the logical bases of drainage basins. However, as late as 1924 no modern maps (or maps of any
accuracy) for the entire country were available. T h e various
political divisions existed, but no one knew their extent
and boundaries. In thc three seasons of 1924-1927, staff
members of the Sur\.cy of India (European surveyors were
not allowed inside the country) mapped the entire 54,345
scluarc miles of Ncpal from the l'erai to Tibet, and excellent
maps ( I inch to 3 nlilcs) sliou~ingthe political divisions
and physical features of thc country were made available for
the first tinic. 'I'he divisions sliown in the Survey of India
map slicets have bcen used by the government of Nepal;
though tlierc havc been a few minor changes, the basic
political units shown on these sheets are regarded as correct.
However, the Nepal government is considering the revision
of these units of administration.
At present, Nepal has 38 districts (some of them further
divided into subdistricts) (plate 3). These districts are
divided into a total of 491 counties (thums). Each of the 38
districts is administered by a Bara Hakim (governor) a p
pointed by the King.3 T h e Nepal government has made no
effort to produce a map of the thums, and in fact very few
Nepalese know the number and boundaries of these county
divisions. T h e official census report, however, gives the population figures by thums. W i t h the aid of notes, sketches,
and information supplied by the local officials in various
parts of the country and a t Katmandu, a map of Nepal
showing all the thums has been prepared for the first time
(back pocket). This thum map does not claim to be entirely
accurate, because there are certain areas which the author
has not visited, and in a number of instances precise information was not made available t o him.
Although the thum boundaries cannot be seen in Nepal
(there are no markers), they nevertheless represent sharp
lines of control separating one county from its neighbors as
hr PS payment of taxes and police jurisdiction are concerned.
In many cases the county boundaries follow the natural
features, but in others they exist independently of p h ~ i a l
or cultural boundaries.
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The Functioning of Political Control
The state of Nepal had its beginnings in the Katmandu
Valley district, and from this core area has extended into
the outlying regions. For the most part, the national territory beyond the core area has remained undeveloped and
imperfectly controlled. Vast stretches in the Terai and along
the Great Himalaya are but little integrated into Nepal's
cultural and economic life.
The ecumene, or economic heart of any political area,
which is not in itself political but generates political power,
appears on the map as the region of densest population, the
greatest commercial and economic activity, and the most
closely spaced transportation network. The ecumene of
Nepal is the eastern half of the country, the Himalayan
valleys and the eastern Terai, where more than half of the
population lives and where economic activities are most
concentrated.
The national capital of Nepal, like those of many other
states, exerts an influence far above that implied in its role
as the administrative center. Not infrequently, as in news
broadcasts, Katmandu is used symbolically in preference to
the name of the country as a whole. The largest city of
Nepal, it is also the cultural and commercial center of the
nation as well as the focal point for transportation routes
and a functional link with other nations.
The actual degree of control which the Government of
Nepal exercises over the territory within its boundaries varies
widely from place to place. In the remote Himalayan valleys,
for example, there are groups of people who are untouched
by the laws and requirements of the national government;
Katmandu exercises de jure, but not de facto, control over
these areas. A map of Nepal showing areas of de fdcto political control by the central government-although difficult
to compile-might have more meaning than those showing
the familiar de jure pattern of sovereignty.
- .
The distribution of population, the diverse relief, climate,
and vegetation, and the lack of adequate transportation
facilities, represent major forces of disunity in Nepal. The
government has recognized the difficulty of maintaining
political control over a national territory with such a poor
circulatory system, and has attempted to remedy this by the
construction of routes leading out from the capital city of
Katmandu. Katmandu has been the hub of air and land
transportation from India, with connectio~lsto many out-

formation Service, is actively used by residents of Katmandu,
especially students. (New York Times)
lying sections of eastern and central Nepal. T h e result has
been a marked concentration of political and economic affairs
in the Nepalese capital.
T h e problem of tying such a mountainous country together
is aggravated by the great distances and by the lack of
natural travel routcs. T h e southern Terai is completely cut
off physically from other sections of Nepal by a series of
complex mountains. Each of the high Himalayan valleys is
effectively separated from neighboring valleys by mountain
barriers. T h e result is development of a large number of
isolated population groups without a strong sense of national
unity T h e state idea, consequently, is weakly developed in
Nepal. Such raison d'itre as has existed for the state in
historic periods has been based largely on the military power
of the Gurkha rulers of the eighteenth and nineteenth
centuries; among the chief factors today is the determination
of the dominant political groups to prevent any breakup of
their country. T h e Nepalese have, in fact, no common
concept of nation, and the lack of a common language and
of mass communication media has prevented the development of a national culture. T h e fact that nearby powers
have tended to attract segments of Nepal away from Kat-

mandu's control has also contributed to the disunity of the
country.
These massive obstacles were surmounted in a spectacular
way in the conduct of the first general election in 1959.
energetic program of education to prepare the people for
voting was carried to the most isolated areas. Though the
people of the capital and other important towns had been
increasingly aware of public issues since the upheaval of
1951, among the people of the interior, political consciousness was undeveloped. T h e Nepalese people, though uneducated, are inquisitive. T o explain the significance of the
election and the rights and duties of citizens, and to demonstrate electoral procedures, mock elections were held, pamphlets and posters distributed, and lectures and exhibitions
organized a t many places. T h e various political parties also
contributed to the education of the voters and the develop
ment of public interest by organizing local units and conducting an active campaign in all parts of the country.'
Because of the enormous difficulties of communication
and transportation, as well as the shortage of trained personnel to administer the polling, the election was spread
over the period of February 18 to April 8. T h e staff of the
election commission had previously observed the conduct
of the election in India, an experience which proved of great
practical value. T o receive instructions radioed from Katmandu in outlying districts and to transmit returns to the
capital, communications detachments of the British and
Indian armies were placed at the disposal of the Nepal
government. T h e polling stations were so distributed that no
voter would have to walk more than two miles from his home
to the polling booth. In sparsely populated districts, this
meant that one polling place had to be provided for every
six or seven hundred electors. Each of the 109 constituencies,
which were determined with regard to existing administrative
limits, communication facilities, population, and uniformity
of culture, contains about 78,000 people.
T h e polling places were designed on the Indian model,
one ballot box, marked with a party symbol, being assigned
to each of the nine political parties which contested the
election.
T h e election was carried out with no disorder whatever,
and 43 percent of the electorate-in some constituencies as
much as 90 percent-cast votes.= T h e success of this difficult
undertaking is a tribute t o the discipline of the Nepale'se
people and t o the efficiency of the government's election
N E P A L

political position, and its leaders have shown a sincere interest
in coping with the nation's problems. But the realities of
Nepal remain: the stark contrast between wealth and
poverty, the lack of a solid middle class to hold the balance
between upper and lower groups, the gap between high living
costs and low wages, and the resistance of the landowning
class to fundamental economic and social reforms.
If democracy is to be established in Nepal, the gctternment
must raise economic standards and reduce illiteracy among
the masses through a widespread educational program.

conlmission. The response of the electorate $wests that a
of their common interests and of the opportunities offered the people by the new constitution may have
given rise to a new spirit of nationalism among the Nepalese
urhich may sene to overcome some of the disruptive influences inherent in Nepal's situation. The long history of
Nepal as a nation, and the unifying influence of common
religion, may operate also to strengthen the sense of national
unity.
Internal Political Problems
~
h political
~ developments
~
~
during
h
1959 in Nepal have
been encouraging, the country's uncertain ~oliticalstability
is
threatened by economic distress and poverty,
the political immaturity of a nation with no past history of
democracy, and the shortage of trained ~ersonnelfor government. The conflicting interests among the people are
reflected in the existence of some dozen national political
parties, and there has been a tendency for political movements to oscillate between the extreme right and the extreme
left. In the recent election, however, there was little to
distinguish the nine parties which entered the contest, as
far as their announced programs and promises were concerned.
All promised land reform, development of unexploited
resources, hydroelectric power, industry, improvement of
health, education, and communication, and so on. In foreign
affairs all professed a neutral policy of nonalignment with
power blocs, friendly relations with other countries, and
promotion of international peace. But in the leadership
and support of the parties and in the details*of their programs, the differences between them are clear.
The Nepali Congress, led by B. P. Koirala, lays great
emphasis on socialist aims, to be realized gradually through
democratic means. It gives high priority to redistribution
of land and improvement of agriculture, village development,
cottage industry, and improvements in health, education, and
communication; it also favors protection of forest resources,
promotion of heavy industry, security of foreign capital, and
labor legislation. The United Democratic Party, led by former Prime Minister K. I. Singh, is more radical, proposing
to liquidate landed aristocracy. Though frequently accused
of alignment with the Communists, Singh has been critical
of China and opposed the Communists in the election cam) O L I T I C A L
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World Relations

At a polling- place in the courtyard of a temple to siva, a
Nepalese woman prepares to cast her ballot in Nepal's first
election. (New York Times)
paign. T h e Com~nunistParty itself is weak, being confined
to the Katmandu Valley and to young labor movements in
the Terai. The rightwing Gurkha Parishad Party is supported
mostly by the Ranas and aristocrats. T h e oldest political
party, the Praja Parishad, was formed in 1936, but has been
weakened by a conflict between its leaders which in 1958
resulted in a split of the party.
A total of 864 candidates entered the contest for the 109
seats in the lower house of the parliament, 339 independents
having qualified in addition to the candidates nominated by
the various parties. Prior to the election it was predicted
that no party would be able to secure a working majority,
and that weak and unstable coalition governments would be
the result. Despite these predictions, two-thirds (73) of the
seats were won by the Nepali Congress Party, which contested all of the seats. T h e conservative Gurkha Parishad
won only 19 seats, the United Democratic Party 5, and the
Communists 4. Every party president except B. P. Koirala
of the Nepali Congress was defeated. Koirala, who heads
the government sworn in on May 27, appointed a cabinet in
which he was careful to include representatives of all castes,
classes, and regions, one post going to the parliament's only
woman representative.
T h e new government thus appears to have a sound

Isolated in the Himalaya, Nepal has tended to ignore or
resist the impact of the sociopolitical movements which have
swept most of Asia in recent times. Since the revolution of
1950, by which the Prime Minister's dictatorship was overthrown and a constitutional monarchy inaugurated, the
isolation of Nepal has been broken, and in 1955 Nepal
became a member of the United Natiome T h e subjects of
foreign policy and international affairs have captured the
imagination of thousands of Nepalese youths and politicians
who a few years ago would have been hard put to it to locate
foreign countries on a world map. T h e Himalaya is no
longer an impassable barrier, and the recent political developments in Tibet and the creation of independent India have
brought Nepal out of s e c l ~ s i o n . ~
Until recently, Nepal's foreign relations were strictly
limited to the British government in India. T h e Rana rulers
were dominated by Great Britain and, strictly speaking,
Nepal's independence was formal. T o prevent the extension
of Chinese influence from Tibet, imperial policy kept Nepal
an isolated buffer state under British influence. After 1947,
relations between Nepal and independent India were established as between two sovereign states, but India is vitally
interested in building in N c p ~ la n ~ndepcnclcntand progressive democracy with the > treilgth to resist Cnlnln u111\ t
expansion from the north.8 Speaking in parlianlcnt of tllc
Indian attitude toward N e p ~ l ,the Indian Prrme Minister
has said: "Geographically Nep'll is almost a p ~ r tof Indi;~,
although she is an ~rldcperrcle~it
country. , It is n d possib1~for the Indian Government to tolerate an invasion of Nepal
from anywhere, even tliollgh them is no military afEi;mcc
between the two countries. .Illy possible invasion of Nepril
. . . would inevitably ~ n i ~ othe
l ~ ~safety
e
of India." On a hb

..

occasion he said: "Our interest in the internal conditions
of Nepal has become still more acute and personal, becausc
of the developments across our bordersrlto be fraok, especially those in China and Tibet. Besides our sympathetic
interest in Nepal, we were also interested in the security of
our own country. From time immemorial, the Himalayas
have provided us with a magnificent frontier. Of course,
they are no longer as impassable as they used to be but are
still fairly effective. The Himalayas lie mostly on the northern border of Nepal. W e cannot allow that barrier to be
penetrated because it is also the principal barrier to India.
Therefore, much as we appreciate the independence of Nepal,
we cannot allow anything to go wrong in Nepal or permit
that barrier to be crossed or weakened because that would
be a risk to our own sec~rity."~
Thus Nepal continues in her traditional role as a buffer
state. Though she herself plays a minor role in geopolitics,
her location gives her immense geopolitical significance, and
the Himalayan kingdom has become the stage of a longrange and delicately intricate contest between India and
China for political influence.1° Successful political subversion
in Nepal would bring Chinese power well to the south of
the Himalaya and down to the edge of the Gangetic plain.
India's declaration that she would defend Nepal against any
aggression, received in Katmandu as a friendly gesture, may
be taken as a warning not only to China but to Nepal."
Geographic proximity and cultural affinities have thus far
kept India's influence dominant. Nepal's communication
and trade with the outside world are carried on through
India, and a large part of Nepal's foreign aid and technical
assistance comes from India. Indian army patrols, by
Nepalese request, help guard the Nepal-Tibet border, and
India has helped train the Nepalese army. Most of Nepal's
political leaders received their education and their political
apprenticeship in India.
This dominance of Indian influence has given rise to the
fear of Indian "imperialism" among the Nepalese, and this
fear operates to the advantage of the enemies of democracy.12
Since the introduction of parliamentary government Nepal's
internal politics have shown great instability, and there is a
tendency for pro-Indian and proChinese factions to emerge.
A postelection group of opposition parties described the IndoNepalese agreement on the Kosi project as another instance
of India's "colonial policy." However, China's territorial
claims on Nepal and the recent threats of Chinese aggression

on the frontier have forced the Nepalese government to lean
even more heavily on India.
The emergence in 1947 of independent India, whose
leaders had denounced the autocratic government in Nepal,
forced the Ranas to widen the range of their international
contacts. In 1948 the first formal relations were established
with the United States. In the fall of 1950 the advance of
Chinese Communists in Tibet greatly increased the strategic
value of Nepal.13 In this respect the United States' interests
parallel those of India, and in 1951 economic aid under the
Point Four Program was extended to Nepal. This program
has since been greatly expanded (under the new name of
International Cooperation Administration) and a United
States Operations Mission has been established in Katmandu
to supervise and administer economic aid to Nepal. T h e
U.S.O.M. is housed in Rabi Bhawan, one of the stately
palaces of the hated Rana rulers.
The operations of the United States and India in Nepal
offer an unusual example of international cooperation. Technical assistance projects under the American aid program are
planned in consultation with Indian officials. In such enterprises as road building, the development of air travel, and
health and education services there is joint Indian-American
participation. For example, Indians, with Nepalese help, are
building landing strips, and Americans are installing navigational aids at the new airfields. One of these strips, a t
Mustang in the Great Himalaya, is within a few miles of
the Tibetan border. Among the important American aid
programs being carried out now are an antimalaria campaign
in the Terai, mineral exploration and development, and the
Rapti Valley Development Project. T h e United States is
also building a 28-mile aerial ropeway, costing three million
dollars, to haul 20 tons of freight an hour in buckets over the
mountains, and 'constructing roads between jungle towns that
noy are linked to Katmandu only by runners, who take as
long as 22 days to reach the more remote valleys. A major
program is construction of an improved telephone system
within Katmandu, a radio-telephone network extending to
all the districts of Nepal and New Delhi and Calcutta in
India.
The United States has won the spending race in Nepal by
pouring in millions of dollar~~~-more
than the total income
of the Nepalese government-but the program has not
aroused great local enthusiasm. Most of the American aid
has gone into projects far from Katmandu; for example,
.

.

development in the remote Pokhara Valley, where conditions
are so backward that the first wheel anybody ever saw was on
an airplane bringing in supplies. In the malarial Rapti Valley
in south Nepal, the United States has helped build an allweather road. Previously, the valley was used mainly as a
hunting reserve for the Ranas, who would move their entire
government, along with their wives and elephants, to the
valley for a few months of hunting each year. The new road,
together with the DDT-spraying program, is opening up new
land for settlement of thousands of homeless and landless
farmers. But it is hard to convince certain local politicians
in Katmandu of the value of all this aid. T h e presence of
a group of nearly 50 American technicians and administrators
and their families living in Rana palaces in luxury (according
to Nepalese standards), spending evenings at the bar of
International Club with the Third Prince or some Rana
playboy, engenders criticism from the Nepalese and obscures
the value of United States efforts even, at times, among the
better informed citizens.
Since the withdrawal of British power from India in 1947
and the assumption by India of the dominating role in
Nepalese politics, the principal interest of the United Kingdom in Nepal has been the retention of the right to recruit
Gurkha soldiers for the British army in Southeast Asia. Under
a 1947 agreement Britain continued to recruit Gurkhas up to
twelve battalions and maintained recruitment depots in
Uttar Pradesh in India, but in 1952 India withdrew Britain's
privilege of recruiting Gurkhas in Indian territory. A new
agreement, therefore, was signed with Nepal in 1953, permitting Britain to operate recruitment depots near Jaleshwar
and Biratnagar in the Terai.
Because of popular Nepalese sentiment against recruitment
of Gurkhas, the 1953 agreement is subject to termination
a t any time, although fighting manpower is still Nepal's
most profitable export. The rise of nationalism is a factor
in the present sentiment against the mercenaries. Educated
Nepalese today are not flattered when a foreign visitor recalls
the gallantry of Gurkha regiments in two world wars. They
appear to regard it as faintly disreputable that so many
thousands of their countrymen found their livelihood fighting
distant wars under alien flags. During the 1959 election
campaign the Communist party made a public issue of
Gurkha recruitment, contending that it was an affront to
Nepalese dignity for Gurkha regiments t o d o the "dirty work''
of "foreign imperialists." Other political parties ignored the
N E P A L

isruc, but agreed that Ncpalesc should not be allowed to
],ire t h c m s ~ l ~out
~ S as fighting mell. Ho\vever, they conceded
that ilnti] Nepnl could provide jobs at home for these men,
,lothing ~muldbc gained b!. forbidding further recruitment.
Nepal's o\v11arnmy of 10.000 Illell is to0 slnall to absorb the
7 5 000 Gurkhas sening abroad ( 15,000 men in the Indian
alld 10,000 mcn in thc British army). 'I'he pensions
upon retirement and the remittances
the'Gorkhas
thev send to their families while on active duty have long
of foreign exchange and a
bee" ~ ~ ~ ~ ] source
' s
sigllificant contribution to its national income. As a concession to rising scntiment in Nepal, the United Kingdom
is now somewhatclosemouthed about her recruiting activities,
and the Gurkha tradition of soldiering in foreign armies
appears to be on the way out.
contact with China dates back to the seventh
centuy; the Imperial, Nationalist, and Communist Chinese
governments have frequently talked, and sometimes tried t o
act, as if parts of Nepal were their feudatories. Between 640
and 703 AD., Nepal was regarded as a vassal state of the
vast Tibetan Empire, and as late as 1730 the small principalities of Nepal paid tribute to the Manchu Emperors.15
The Gurkha Kings who conquered Katmandu Valley in
1769 ceased to pay tribute and even invaded Tibet, but they
lost, and under 'the provisions of the Treaty of 1792 they
continued to pay tribute to China.16 In 1854 the Gurkhas
succeeded in launching an attack on Tibet, and in the peace
negotiations of 1856 Tibet agreed to pay an annual tribute
to Nepal, which appeared on schedule until 1953.17 Communist China's control in Tibet led to a change in this
relationship. The annual Tibetan tribute mission was stopped in 1954, and in mid-1955 China succeeded in negotiating
a treaty for exchange of ambassadors. Realizing the strategic
value of Nepal, China has sought her friendship by "peace
missions," "cultural delegations," and an aid p m g n m of
th'el~emillion dollars spread over a period of three yean.
And in accepting the economic aid of China, Nepalese
politial leaders have sought to take advantage of Nepal's
positionbetween India and China to balance her relations
W'th the two great Asian countries. In addition t o regular
aid, the Chinese have made token gifts from time
to time; for example, in 1957 Premier Chou En-Lai, on a
visit to Katmandu, donated $4,000 for a Buddhist
shrine'18 and the Nepalese Premier received a lump sum
Ontduring his official exchange visit to Peking.
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China's overtures of friendship and economic aid
the 500-mile undemarcated boundary between the
two countries collstitutes a major problem. Chinese maps
to show large parts of Nepal as well as adjoining
India within China.lD The circulation of these maps showing
Chinese territory extending far to the south of the Great
Himalayan Range suggests that Communist China would
one day formally challenge the Nepalese frontier just as they
are claiming parts of Indian territory. Since the flight of the
Dalai Lama from Lhasa in the spring of 1959 and the
Chinese military operations in 'Tibet, the northern border
of Nepal has become very unstable. Members of the Nepalese parliament touring the border areas have reported that
Communist China is making large-scale military preparations
close to Nepal's frontier, and active Communist agents are
working among the border people.20 A member of the
parliament from western Nepal reported that the Chinese
have constructed roads cutting through Nepalese territory
in the northwest, joining the military depot in Taklakot in
Tibet with another place near the border, and a large number of Chinese were cutting timber from the Jumla district
of northwest Nepal. According to the Nepali newspapers,
Chinese troops were reported to have crossed the border in
large numbers in Doti and D a n d e l d h ~ r a . ~ ~
There is very little which Nepal can do by herself to check
the Chinese penetration. The immense height of the passes
across the Great Himalaya is no longer an effective deterrent.
In 1954 Nepal planned to establish border patrols along
the Nepal-Tibet border, and India is helping man about
twenty guard posts, but guarding the rugged Himalayan
border is difficult and reports of the movement of Chinese
troops across the border have continued to appear from time
t o time.22
In the event of a Chinese invasion, Nepal cannot defend
herself without external assistance. Terrain, communications,
and numbers all favor Communist China along one of the
most rugged frontiers. From Katmandu to the border
area there are only trails and the going is uphill, through
steep, narrow defiles or over mountains. The Chinese, on
the other hand, are in possession of the high ground. They
can opente from the relatively level Tibetan plateau to
support their troops in the Himalaya. Their supply line
back hundreds of miles through Tibet into China
proper, but the Communists are reported to have built one
or more main highways into Tibet, one of them a lateral

road paralleling the Nepal frontier. They have completed,
or are working on, several roads that lead toward the frontier. Two or more Chinese airstrips near the border also
have been completed. Supply difficulties for both sides are
immense, but much greater for the Nepalese than for the
Chinese.
It seems that there is little possibility of a major conflict
between China and Nepal because of the difficult terrain.
But recent developments along the India-China border have
put Nepal on guard against Communist ambitions in the
strategic Himalayan region, and this realization is likely to
color Nepal's attitude toward China.
Chinese Communist propaganda in Nepal has been supplemented by the Soviet Union's overtures of friendship.
111 the summer of 1958 the King of Nepal paid an official
visit to the Soviet Union following the presentation of
credentials by the Soviet Ambasador in 1957. In the summer
of 1959 a Russian embassy was opened in Katmandu. The
Soviet Union has agreed to provide economic aid worth thirty
million rubles to
It will be used to construct a
fifty-bed hospital, a small sugar factory, a hydroelectric plant,
and a s a ~ r n i l l . ' ~In addition, the Soviet Union has promised
to make a sunfey for an east-west highway across the country.
T11e Soviet experts, who began thcir job in thc fall of 1959,
have completed aerial and ground surveys for the alignment
of this road. None of the other projects have begun as yet.
In the near future neithcr the Communist nations nor
India and the United States arc likely to push forward too
hard in Nepal. India must maintain its present political
influence in Nepal for its own security, and the United
States has tacitljl backed India's security conccrn. At present,
China does not seem to plan military aggression-which
would mean war-in Nepal. But the Conln~unistswill continue their long-range plan of infiltration, excrt pressure on
the government, and promote dissension among the masses
in order to gain influence. Until the new government takes
effective measures for social and econolnic advancement,
Nepal will continue to be a target of world Communist
expansion.

1 According to Spate, the "boundaries between India and independent Nepal . . . lie for the most part in the jungly and malarial terai,
a negative tract." W. Gordon East and 0. H. K. Spate, eds., The
Changing Map of Asia, 2d ed., rev. (New York: E. P. Dutton & Co.;
London: Methuen & Co. Ltd., 1953). p. 130. It is hardly accurate to
refer to the Indo-Nepal boundary as running through a "negative tract,"
since it passes through densely populated agricultural and commercial
areas in eastern, midwestern, and far western Terai (see land use and
population maps, below).
2 Werner Levi, "Nepal's New Era," Far E a t e r n Survey, XXVIII
(1959), 150-56.
3 Ram Chand Malhotra, "Public Administration in Nepal," Indian
lour. Public Adntinistration. IV (1958), 451-64. Up to the present, no
fundamental changes in divisional administration havd been reported.
4 Angur Baba Joshi, "The First General Election In Nepal," Parliamentary Affairs, XI1 (1959). 311-19. This section is based primarily on
Mrs. Joshi's report.
6 Although no figures are available for the exact number of people
voting in the election, it has been estimated that 4,226,000 were eligible.
Statesman's Yearbook, 1959 (London : Macmillan and Co. ) .
Osee Patrick C. Young, "Nepal Re-opened," Asian Review, LI1
(1956). 20-41; A. M. Rosenthal, "Grim Shadows Over the Cobra
Throne." New York Times Magazine, May 27, 1956, p. 14.
7 For an evaluation of the defensive role of the Himalaya witn ~ , l e
growth of air power, see K. M. Panikkar, "The Himalayas and Indian
Defense," India Quarterly, 111, 2, 3 (April-June, JulySeptember, 1947).
127-35, 233-38.
8 Cf. Kotta P. Karunakaran, India in World Affairs (Calcutta: u x ford Univ. Press, 1958), p. 189.
0 \awaharlal Nehru's Speeches 1949-53 (Delhi: Pub. Div., Govt. of
India, 1954). Speeches in parliament on March 17, 1950 (p. 147)
and on December 6, 1950 (p. 176).
10 Cf. Werner Levi, "Nepal in World Politics," Pacific Afiairs, XXX,
3 (September, 1957), 236-48; "Wooing Nepal Enters New Phase,
India Sees Gain Over Red China," New York Times, October 14, 1956.
11 For a short text of Nehru's foreign policy speech in parliament
promising to defend Nepal against aggression, see New York Times,
November 28, 1959. For details see The Statesman (Calcutta), November 28, 1959. For reaction of B. P. Koirala, the Nepalese Prime
Minister, see The Statesman, November 30, 1959.
'2 Mark C. Feer, "India's Himalayan Frontier," Far Eastern Sunley,
XXII (1953), 137-40. In part the criticism of India and the United
States in Nepal is Conlmunist-instigated. See Werner Levi, "Political
Rivalries in Nepal," Far Eastern Survey, XXIII (1954), 102-107.
13 Roy Mellor, "The Changing Geographical Value of Tibet", Scottish Geographical Magazine, LXXV, 2 (September, 1959), 1 13-15.
1 4 Between July 1, 1953, and June 30, 1959, Nepal received nineteen
million dollars in econoinic aid from the United States alone, whereas
thc combined aid from Soviet Union and China amounted to twenty
million dollars. See llenry C.Aubrey, "Sino-Soviet Aid to South and
Southeast Asia," World Politics, XII, 1 (1959), 63.
1Gyl\,ain Levi, LR Nepal (Paris: Ernest Leroux, 1905), pp. 239-61.
Ifi'lt should be understood that the institution of paying tribute was
often not so much a means of recognizing suzerainty or overlordship as
a pretext for the tribute-bearing mission (sometimes comprising a
hundred or more people) for doing business, being feasted, and otherwise profiting greatly from the excursion. Nepal has paid tribute to
China, and Tibet to Nepal. At one time or another all had some

spccial relationship wit11 Rritain. If today Nepal and China want to
base their claims on historical grounds (especially as far as Tibet is
concerned), each can do so easily by selecting the historical period
inost favorable to her cause.
17 For details of the treaty, see Perceval Landon, Nepal, 2 vols.
(London: Constable and Company, Ltd., 1928). 11, 282-88.
IRThis small amount made such a big splash in Nepal that an
American foreign-aid official in Katmandu who supervised expenditure
of millions of United States dollars for development projects declared
in exasperation: "I think we should cut out everything else and gi~re
then1 money to build the biggest damned tower you ever saw, right in
the middle of Katmandu. It woii't mean anything, but they'll see it
and talk about it. May be they'll even begin to worship it!"
'"ee
maps in thc new Atlas of Chinese Peoples' Republic (Peking,
1953). This is done possibly on the basis of the Sino-Nepal Treaty of
1792 under which certain territories to the south of the Himalayan
passes were presumed to be given to Tibet. However, the provisions
of this treaty are somewhat confused. The British. Chinese, and
Nepalesc each have their own interpretation. For the Nepalese-British
view, which does not recognize Chinese territorial claims over Nepal,
see Landon, Nepal, 11, 1). 102. Dr. Tulsi Giri, Nepal's Minister for
Village Development, reported after a visit to China in October, 1959,
that China will not define her borders with Nepal easily. See The
Statesman (Calcutta), November 23, 1959.
' 0 New York Tinies, December 28, 1959.
f l The report from Nepali Congress Daily, published in Katmandu,
is quoted in New York 'l'irnes, December 23, 1959.
92 The first report appeared in New York 'l'irnes, April 22, 1959.
Since then, there have been frequent reports of Chinese troops moving
into Nepal, and the Nepalese government has denied the presence of
Red Chii~esetroops in the country. New York Times, December 3, 16,
1959.
23 New York Times, February 15, 1959.
24 Hamilton Fish Armstrong, "Where India Faces China," Foreign
Affairs, XXXVII, 4 (July, 1959), 622.

Physiography
until a comparatively recent date in geological historythe middle Tertiary epoch-all of Nepal and probably the
,I,hole of Tibet were covered by the great geosynclinal Tethys
Sea. In this sea, deposition of sediments continued for a
long pefiod, until at length, oaring to forces of unknown
origin, a pied of crust movement set in and the floor of
the Tethys Sea began gradually to rise and be thrown into a
seriesof long, parallel, wavelike folds.
As the crests of the earth waves rose from the waters of
the Tethys Sea, they were eroded by rain and wind, and
the rising land became broken and irregular. Drainage
basins were carved out of the flanks of the ranges and a river
system of transverse valleys gradually developed. As elevation
continued, the troughs of the folds emerged and a series of
longitudinal valleys was established. From a combination
of the concurrent processes of elevation and erosion, the
mountain systems of Nepal evolved. As denudation proceeded, deeper and deeper parts of the crust were laid bare,
but the forms of many folds can still be traced and the trend
of their longitudinal axes can be followed for considerable
btances. As a result of earth movements, folds have been
superimposed on folds and arches have been distorted and
crumpled or overturned until they are almost horizontal. T h e
details of mountain structure in Nepal can be unraveled.
therefore, only with extreme difficulty. Where the stress has
exceeded the breaking strength of rock, the structure has
k e n complicated by fractures; parts of the crust have moved
horizontally,forming nappes. Nor are these the only causes
cOm~lcuty,for along many of the planes of weakness and
hacture, molten material has been forced up from below
and ha5 partly absorbed the original sediments.'
orogenic activity which transformed the Tethys gee')'n'line illto the present Nepal Himalaya appears to have
place in three phases.'
first phase of ~ p h u v a l ,

at the end of the Eocene period and in the Oligocene, ridged
up the ancient crystalline and sedimentary rocks which make
up the central axis of the Nepal Himalaya. A second movement of great intensity in the Miocene period folded the
sediments. The third and last main upheaval, which took
place in the post-Pliocene period, raised the central part of
the range, together with the foothills, into the vast range
of mountains which have since been reduced to form the
present Himalaya. Geologists believe that the post-Pliocene
elevatory movement continued for a long time, and there is
some evidence that it has not as yet entirely ceased.
Landforms are the surface expression of geologic structures
as modified by the processes of erosion. In Nepal, broadly
speaking, there are two major surface features, the Himalaya
in the north and the Terai plains of the south (plate 4
and inset). Within this general framework there are mall!'
varieties and complexities of landforill (plate 5 )
Physiography of the Himalaya
Geologically, the Himalaya is roughly divisible into three
zones from south to north: the sub-Himalaya, the Middle
Ranges and the Inner or Great Himalaya, and the Tibetan
zone (plates 6 and 7).

The Sub-Himalaya or Outermost Ranges. The foothills
of the Nepal Himalaya rise gently from the Terai plains to
about 2,000 feet, and then abruptly in steep, almost perpendicular escarpments. A succession of narrow parallel
ridges whose strike is almost northwest-southeast follows,
semirated by more or less broad longitudinal valleys. These
longitudinal valleys, known as "duns," are a prominent
feature of certain sections of Nepal. The extensive, picturesque duns behind the Churia Hills in the Chitawan,
-
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Nawalpur, and Butwal districts are quite typical of the
Nepalese landscape.
These outer hills, formed entirely of the younger Tertiary
rocks, rarely attain an altitude of more than 4,000 feet. The
Churia Mills of Nepal have the same general structural and
lithological charactcristics as the Siwaliks, the outer hills of
the sub-I-Iiinala,yan zone in India. These outer sub-Himalayaii ranges are made up of a series of broad anticlines and
synclines, dissected into escarpments and separated by the
narrow, longituclinal valleys or duns noted earlier. Overthrust faults are a characteristic and highly significant feature
of the outer Himalaya. Wherever the younger Tertiary rocks
(the Siwalik system of Indian geology) are found in contact
with the older formations, the plane of junction is a reverse
fault. This plane of contact is known as the Main Boundary
Fauk3
The Churia Hills, like the outermost ranges of the
Himalaya in India, consist of a great thickness of detrital
rocks, such as coarsely bedded sandstones, clays, conglomerates, and sandy limestones. The composition and character
of the Siwalik rocks indicates that they were derived from
the weathering of the granitic core of the central Himalaya.
These deposits have been folded and elevated in the most
recent Himalayan upheavals.
The Middle Ranges and the lnner Himalaya. The middle
ranges (or Lesser Himalaya) consist of higher mountains
(5,000-15,000 feet) cut into deep ravines and precipitous
defiles. These ranges contrast in form with the outer foothills
dcscribed above, being ridges of irregular direction which
branch again and again. The intricate system of ranges which
lies between the Great Himalaya and the Churia Hills averages 50 miles in width. The Mahabharat Lekh, a singularly
well defined range of mountains extending from the Mahakali to beyond Kosi Valley, may be taken as a type of the
mountains of the Middle Himalaya. Its ridges present generally a steep escarpment toward the south and a relatively
gentle slope toward Tibet. The northern and northeastern
slopes are clad in dense forest, the glory of Middle Himalaya,
succeeded higher up by a capping of snows; the southern
slopes, except in protected valleys, are bare, being too steep
to maintain a soil cap for the growth of forests or to allow
the winter snows to accumulate.
Geologically the Middle Himalaya is composed of highly
compressed and altered rocks of various ages. The structure

of this zone is only vaguely known, but it is characterized bj*
overfolds of the recumbent type, severed by revcrse faults
that have passed into thrust planes along which large sliccs
of the mountains haire moved bodily southward. The
tectonic sequence of eastern and central Nepal worked out
by Hagen and Lombard reveals a number of nappes (plates
6 and 7 ) .
To the north of thc Mahabharat and associated ranges of
the Middle Himalaya, and enclosing between them the
Valley of Katmandu, are the more lofty mountain ranges of
the inner zone of the Himalaya, rising into peaks of perpetual
snow. Beyond this Inner Himalaya the country, with the
exception of the deep gorge of the Arun, is a high desert
plateau (Tibet), utterly devoid of all kinds of vegetation.
The structure of the Inner Himalaya has not yet been the
subject of intensive study. A great deal of investigation in
the central ranges, especially in the zone of most complex
folding and intrusion, remains to be done before the structure
of these mountains can be described in other than very
general terms. The evidence so far obtained from the works
of Hagen, Bordet, and Lombard, tends to show that large
areas of the Inner Himalaya in Nepal are built of piles of
nappes.'
Lombard and Bordet distinguish three structural elements
in the Everest massif. The first unit, including Lobujc,
Pumori, Loh peak, the northwest ridge of Everest, and
Lhotse consists of fossiliferous geosynclinal sediments ranging from Teritary in the north to upper Permian in the
south. The second unit, forming the Nuptse mass, is an
anticlinal thrust slice with a granitic core and a partially
preserved sedimentary cover of paragneiss. This slice truncates the underlying third element, the Khumbu nappes,
which forms the area east and west of Khumbu glacier and
consists of crystalline schists and paragneisses folded by
movement from the north. Along the Dudh Kosi between
Namche Bazaar and Jubing the Khumbu nappes are thrust
over the roots of the Katmandu nappes.
According to Hagen, the structural relations of the thrust
arcs which form the Himalayan range show that the height
of the ranges was attained during a relatively late phase of
horizontal compression, rather than as a result of isostatic
adjustment. Lake deposits and salt formation are cited by
Hagen as evidence that the uplift of the main range was so
rapid that it dammed antecedent south-flowing rivers, all of
which subsequently cut deep valleys between the thrust arcs.&

The Great Himalaya is one of the most formidable mountain barriers in the world. There are few passes, most of them abo1. 16,000 feet. (United Nations)
The Tibetan Zone. North of the Great Himalaya, at
elevations of 15,000 feet or more, the rocks dip gently northward and are overlain by fossiliferous marine sediments of.
more recent origin. Almost invariably these marine sediments
occur only north of the Great Himalayan axis.
The Nafifie Zone
In the Himalaya compressive forces have produced thrust
faulting, with resulting complexities of geologic structure
and related topographic forms. One of the most striking
examples of thrust faulting is found in the Middle and
Inner Himalaya of Nepal, where great rock sheets have
moved at low angles for many miles and created such complicated geologic structures that their I I I . I J ) ~ I I I lg '11 l c l interpretation have been among the most clrficult ploljlcnir in
Himalayan geology. The thrust sheets ( I \ l i o \ t - ~dl'; clcckcl~
or nappes) are particularly associated tt rth r e c u ~ ~ ~ h or
c~it
inverted folds. Two main nappe ilr ,4 hive hcc;n notctl 111

central Nepal, each consisting of several nappes. The lowcr
one was called by Hagen the Nawakot nappe system, and the
~ is possible
overlying one the Katmandu nappe ~ y s t e m .It
that these two correspond to the Garhwal and Krol nappes
in the Garhwal Himalaya to the west.7
The Nawakot nappe system consists of two main sheets,
one thrust over the other, and composed of quartzites,
phyllites, coaly phyllites, sandstones, large boulder beds
(Permian and Carboniferous), dolomite (Triassic), limestone,
and breccias. The root zone of this nappe system occurs
along a line running from about 10 miles northeast of
Gurkha to a point about 27 miles north of Katmandu in
the Trisuli Valley. From this line to the south, the S,i\vLikol
nappes form the large Gosainkund anticline.
'nrt11e1
south is the vast Katmandu s)~ilclirtc.. - q
;
tllc I I I . J ~ I Irdlio,t
The roots of tllc li;~tri~ar!~ly.
.~ . :.~ ".; i.? ~ c 'foiln
ilrc,l, t h ~ \ arc.
, oi i'rtllilic?
from rior t11 tn;
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of Katmandu nappes are overthrust. These masses
,n~;,t of pllyllites (Daling), sandstones, scl~istsof different
Jprrr~es of metamorphism, glleiss (Darjelling) , quartzites,
and limestones of Ordovician age. The lower parts of the
Katmandu nappes are intruded by granites, pegrnatites, and
aplites, which have caused metamorphism. The Katmandu
nappe system consists of four major sheets. The root zone,
near Rasua Garhi, exhibits a higher degree of metamorphism
than that south of Katmandu. Hagen has pointed out many
similarities between the crystalline zone of the northern root
part of the nappe and the root zone of the Swiss Alps.9 The
Katmandu nappes are lying more or less conformably on the
~awakotnappes. The southern parts are, however, thrust
supplementarilyand contorted by movements of a late phase.
u-,,----

Glaciation in the Himalaya
At the higher elevations the landscape of the Great Himalaya is characterized by the lofty serrate ridges, cirqueindented slopes, and sharp peaks produced by glacial action.
Some of the glaciers of the Nepal Himalaya have distinctive features. For instance, the pinnacles of ice known as
penitentes, which develop on the tongue of the Khumbu
glacier, are not found in the Alps, except in embryonic form.
These ice pinnacles attain heights up to 30 meters; they
develop especially on the southeast sides of convexities in
the glacier, with their tips tilted toward the sun a t its
zenith.ll The origin of this interesting formation is uncertain.
The present glaciers of the Nepal Himalaya, some of them
among the largest in the world, are merely the shrunken
remnants of those which flourished in the Pleistocene age.''
Heaps of terminal moraines, now grass-covered and in some
cases forested, ice-transported blocks, smooth and striated
hummocky surfaces, and other indications of the work of
glaciers are observed at elevations several thousand feet below
the present tongues of the glaciers. Grooved and polished
rock surfaces have been found in most of the Himalayan
valleys. The mountains have a characteristic glaciated aspect,
and the valleys are filled with moraines and fluvioglacial
drift. A more detailed geomorphic survey of Nepal will bring
more convincing proofs of ice action in the Himalaya.
The mnges of the Middle Himalaya support no glaciers
Present, but some of their summits and upper slopes are
'Overed with moraines. ~t numerous places glacial terraces
are ~'islblestrung along the sides of the valleys.
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The Katmandu Valley, enclosed by the Mahabharat and associated ranges of the Middle Himalaya, is a tectonic valley
modified by deep alluvium which extends up the bordering
slopes.

Geomorfihic Features of the Himalayan Valleys
The outstanding geomorphic phenomenon encountered in
the Himalaya is the intimate way in which geologic structure
has controlled the details of the 'topography. This is most
excellently illustrated in the configuration of the valleys in
Nepal Himalaya.
Although a great majority of the valleys in Nepal are
erosion valleys, there are a few examples of tectonic valleyssynclinal troughs enclosed between two contiguous anticlinal
flexures. The Katmandu Valley and the many duns in the
sub-Himalaya (Churia Hills) are examples of these synclinal
troughs, though the Katmandu Valley has been modified
by the deep alluvium which fills its bottom and rests on the
slopes of the bordering mountains.
The most distinctive characteristic of the Himalayan
valleys in Nepal is their transverse course. They cut the
geologic structures and run across the strike of the Himalayan
ranges. These transverse valleys follow the deep gorges which
the rivers have cut by the slow process of vertical corrasion
of their beds. In some cases these transverse gorges of the
Nepal Himalaya, particularly those of Kosi and Gandak, are
several thousand feet in depth from the crest of the bordering
ranges. Even the zone of highest, snow-capped ranges is
deeply entrenched by rivers. The origin of these transverse
gorges of the Himalaya has been the subject of much dis-

cussion among geologists. There is no doubt, however, that
some of the great Himalayan rivers, among them the Kosi,
are older than the mountains they traverse. During the
formation of the mountains by folding, contortion, and upheaval of rock beds, the old rivers kept to their own channels,
eroding their beds at an accelerated rate because of the uplift
of the regions near their sources. Thus the elevation of the
Himalayas and the erosion of the river valleys proceeded at
the same time, the two processes keeping pace with each
other with the result that a completely developed valley
system with transverse gorges emerged with the rise of the
Himalaya.
The deep, precipitous gorges of the Nepal Himalaya,
cutting across the highest elevations of the mountains, indicate that most of the Himalayan valleys antedate the
mountain structure across which they cut. The fact that
Himalayan rivers such as the Kosi, Gandak, Kali, and Karnali
drain not only the southern slopes but also to a large extent
the Tibetan slopes of the Himalaya is explained by their
antecedent character. The watersheds of the Nepalese rivers
lie, not along the line of highest peaks in the Himalaya, but
far to the north of it, usually in Tibet.
Some rivers in the Everest area of Nepal, the Arun, for
example, have captured the streams belonging to the Tibetan
drainage system on the northern slopes of the Himalaya
through the rapid head erosion of their main transverse
courses. Detailed study of the geologic and geomorphic history of the Himalaya will be required before examples of
river capture by head erosion in other parts of Nepal can be
cited with assurance.
Some tributary valleys in the Great Himalaya of Nepal
join the main troughs discordantly. Although in some cases
the hanging valleys are a result of glaciation, in most instances they result from rapid erosion of the main valley.
The elevation of the Himalaya steepened the gradient and
accelerated the downcutting of the main valleys without a
corresponding effect on the tributaries, which produced
discordant junctions marked by cascades and waterfalls.
In the eastern part of the Nepal Himalaya, valley courses
are uniformly broad, with gently sloping sides, because the
heavy rainfall of this region subjects the valley sides to
erosion. In the drier western part, however, river erosion is
the chief agent of denudation and deep defiles are cut out
of the hard crystalline rocks without much lateral erosion
of the valley sides.
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From the viewpoint of geomorphic cycle most of the
Himalayan valleys are in an early stage of development. They
have been rejuvenated again and again by the rise of the
inner ranges of the Himalaya. The topographic evidence of
rejuvenation is found in cascades and rapids marking the
nickpoints along the valleys.

Physiography of the Terai
The Terai plain forms the northern extension of the
Gangetic plain, and varies in width from 16 to 20 miles,
narrowing considerably in the Deokhori and Chitawan districts. This plain is the result of filling up by long-continued
alluviation of a tectonic basin formed when the strata of
the Tethys Sea were folded and raised into the Himalaya
Mountains. Nepal Terai, therefore, represents a foredeep
in front of the advancing earth waves of the Himalaya. This
sunken tract has a basement of ancient crystalline rocks
whose uneven surface, traversed by faults, indicates that it
sank by a series of block faults. It is believed that the frequent earthquakes in the Terai are due to movement along
a fault or series of faults below the alluvium. The northern
boundary of the trough is marked by a series uf parallel
reverse faults, the boundary of the outermost Himalaya. The
trough is deepest in Nepal Terai and the adjacent area of
north Bihar and Uttar Pradesh, and its floor gradually rises
towards the south. In India, south of the Ganga, the cover
of alluvium is shallow and the hills and ranges of gneiss,
quartzites, and slates in south Bihar give a clue to the continuation of the gneissic highlands further south beneath the
Ganga alluvium. Recent gravity surveys in India indicate a
maximum of about 6,500 feet of alluvium near the IndoNepal border. Probably this deep trough has sunk further
under the load of accumulating sediments.
In this northern part of the Ganga plain, the alluvium
contains more clay than the recent alluvium in the flood
plain of the Ganga tributaries, where the soil is fertile loam.
The older alluvium, known as Bhangr, is of a pale reddishbrown and is somewhat gravelly here and there, particularly
near the foothills. The rivers here tend to scour their beds
and therefore, except for the Kosi, are less liable to flooding
than further south, in the areas of newer alluvium.
Small areas along the Indo-Nepal border fall into the zone
of recent alluvium, but most of this zone lies in India.

River Geography
The Terai region of Nepal is a land of rivers (plate 8 ) .
Nearly three million Nepalese living in the valleys of the
Kosi, Bagmati, Gandak, and their tributaries continually
face the danger of floods and consequent crop failures.
Throughout recorded history, man has toiled unceasingly in
this area of Nepal and adjoining India to protect his land,
his home, and his family.
I11 the upper courses all of the rivers run through hilIy
regions where there is little or no flood problem. It is in the
low lying areas of newer alluvium in the Terai and the plains
lower down in India that floods are especially serious. Here
the majority of the people live in large compact villages and
towns. The river alluvium makes the soil particularly fertile,
and the flat or rolling topography lends itself admirably to
farming. The most suitable time for planting is soon after
the beginning of the rainy southwest monsoon. But this is
also the time when floods occur, and strenuous efforts have
to be made to provide just enough water for the crops and
at the same time protect those who work in the fields and the
communications which are necessary for moving the produce.
Physiographic features are of great importance in understanding the frequency of floods on these rivers. South of
the Churia IIills, which consist of sandstones, sandy limestones, and gravel beds of the Siwalik system of Indian
geology, is the Bhabar area described above, a zone of hill
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wash and alluvial fans1* composed of highly porous gravels.
Further to the south is the Terai area, forming a strip from
northwest to southeast along the southern border of Nepal.
This is a typical piedmont or sub-Himalayan plain. The
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The glacial cirque, an amphitheaterlike basin cawed by
lating ice, is a characteristic feature of the Himalayan
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along it; bed. The coarse silt deposited by the flood waters
of the Kosi turns arable land and orchards into barren fields,
where only thorny shrubs and wild grass grow. In its movements the river has laid waste large tracts of land, estimated
at between 300 and 500 square miles in the Saptari and
Morang districts of Nepal, and a much larger area in India.
The flood menace is now gradually shifting away from the
hjorang district and is concentrated in Saptari.
Above the Chatra gorge, the Kosi flows in a steeply sloped
boulder bed. As the bed gradient is reduced in the Terai
plain, the river tends to form shoals and split itself, and
from late autumn to early summer the Kosi is seen in the
delightful garb of innumerable and unending channels,
interlaced like the meshes of a net, on which elephant grass
throws down a "steely gray mantle of useless flowers.'' Some
of the channels are so swift and dangerous that even the
"stateliest elephants may be swept off their feet."
In the monsoon months, when about 80 percent of the
annual rainfall occurs (precipitation in the Himalavan catchment is about 70 inches in the foothills and about 140 inches
on the southern slopes of the Great Himalava) the Kosi
emerges from the Chatra gorge into the alluvial plain with a
very large volume of water. The freshets begin in June,
giving the milky water of the river a reddish tinge, and often
mising its level as much as 30 feet in 24 hours. From June
to September the Kosi is a rolling mass of water, carrying
the heaviest charge of detritus known in a tropical river. In
flood the Kosi currents carry death in their wake, and when
they retreat, the land is but a wilderness of sand.

The Bagmati River leaves the
narrow gorge in the Mahabharat Range at Chobar.

a
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Climate, Vegetation,

climate, vegetation, and soils are intimately related to
one another, and together n~akeUP most of the physical
~ h o u g hit is often necessary to separate them
from one another for purposes of description, it must be
remembered that it is the totality which matters. Soils, for
example, derive in part from the parent rock, but their depth
and composition vary with relief and climate, and their
texture with the nature and distribution of the plants that
contribute humus.
In Nepal, a moderate climate particularly well suited to
man is found only in the mountain valleys of about 5,000
feet altitude. The rest of the country suffers from extreme
heat, as in the Terai, or extreme cold, as in the mountainous
areas of the north. The climate changes markedly with
elevation. In the Himalaya the variations of exposure to
sunlight and to rain-bearing winds have the effect of producing very intricate patterns of local climate; but there are also
broad climatic areas based chiefly on the decrease of temperature with increasing elevation. These high-altitude climates
are not similar to the climates of the middle latitudes, for
with increasing elevation the seasonal variation of temperature becomes smaller and smaller until it ~racticallydisappears.
n e Terai area of south Nepal, like the adjoining part of
India, is a land of tropical monsoon climate. The monsoonal
expressed in seasonal rainfall associated with the
Southwest winds of the summer monsoon and practically
"inlas winters, extends into the mountain valleys. The
Himalaya protects the southern part of the country
*lornthe bitterly cold winter ~inds-air masses generated in
the Central Asian source regions. The winter high pressure
weaker and produces much lighter winds (winter
monmn)
than in Mongolia or Tibet. O n the other hand,
the i n t r n ~hating
i~
of the Terai (along with northem

and Soil
India) in the summer produces steep low-pressure gradients
and the southwest wind (summer monsoon) is generally
much stronger in Nepal than it is in China or Mongolia.

of the Himalaya, at elevations of 4,000 to 5,000 feet. Fog
and frosts are frequent, and in certain hollows night temperatures sometimes may be below freezing. In the Katmandu
Valley, average temperatures range from 50" F in January to
78" F in July, and the lowest and highest temperatures
recorded in the last 30 years have been 27" and 99" F.
In the humid, subtropical Terai the range of temperature
between the average of the warmest month and the average
of the coldest month varies from about 20" F in the east
to 35" F in the west. The range of temperature increases
westward in the Terai, but becomes narrower as one ascends
the mountains. At Katmandu (27"42' N ) , 4,500 feet, the
difference between the averages of the warmest and the
coldest month is 28" F, the same as the difference at
Sacramento, California (38'35' N ) , 25 feet above sea level.

Insolation and Temperature
No figures are available on the insolation received in
Nepal, but it is supposed that the amount of insolation
decreases from south to north. The insolation received in
the southeast is greater than in the rest of the country. The
surface cover of the earth reflects insolation in varying degrees: reflected radiation from the surface of fresh snow is
85 percent, that from bare ground is 10 to 25 percent, from
cultivated fields 20 to 30 percent, and from forests 10 to 18
percent. 'l'he average landscape in Nepal, with a predominance of vegetation-covered mountains and cultivated valleys,
therefore, may be expected to reflect about 10 to 20 percent
of the insolation. It is reasonable to suppose that the insolation received is greater in the early part of the summer before
the "break" of the monsoon and its accompanying cloudiness.
?'he temperature conditions in Nepal are of an extremely
complex pattern. Temperatures decrease, in general, with
increasing altitudes, and averages of less than 50" F during
the coldest month begin about 4,500 feet above sea level.
There is a marked winter season even in the Terai, where
January temperatures average from 60" F in the eastern district of Morang to 50"-55" F in the western districts of
Kanchanpur and Kailali. During June the averagc temperature varies from about 80" F in eastern to 90" F in western
Terai.
In the high mountains, altitude and degree of exposure to
the sun are responsible for local temperature conditions.
For instance, in the still conditions of winter, the cold night
air flows into hollows and valleys even in the lower ranges

Precipitation
Most of the rainfall in Nepal is associated with the southwest monsoon, which breaks about mid-June and spreads
10 to 15 days later over nearly all of Nepal. The southwest
monsoon usually lasts from June to September (2Y2 to 3
months) and in this period accounts for approximately 80
percent of the precipitation. There is fairly steady east to
west decrease in amount of rainfall; in the Terai, the
decrease is from 70-75 inches in the Morang district to
30-35 inches in Kanchanpur. The Himalayan slopes show a
comparable decrease from east to west; total rainfall is
naturally higher in the Himalaya than in the Terai plains.
Measurements taken in connection with the building of a
dam on the Kosi River show the rainfall is roughly 50 inches
in the Terai plains of Biratnagar district, rising to 70 inches
in the foothills and still higher on the southern slopes of
the Himalaya.
In the lnner Himalayan valleys the amount of precipitation
varies with the extent of exposure to the rain-bearing monsoon winds. Several high valleys located in well-marked rain
shadow of the mountains are extremely dry. In Katmandu
Valley the average annual rainfall is about 58 inches, most
of which falls in the period from June to September.
During the winter (December-January) the northwest
wind brings some precipitation, usually about 5 to 10 inches
in western Terai and about 20 inches in the western
mountains. Although adequate data is lacking, the winter
rains are said to be produced by depressions originating over
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& hlediterranean Sea and traveling over Iran and lands to
&west. In this period western Nepal gets more rain than
astern. It snows above 6,000 feet in the Mahabharat, and
\ralle\,sof the main Himalayan range snow is very comlnon.

Climatic Regions
In such a mountainous country as Nepal the climatic
conditions present a most intricate pattern. Variations in
exposure to the sun, variations in hours of sunlight, and
sharp differences in rainfall within small areas are characteristic. In general, however, all this intricacy of detail
resolves itself into broad climatic zones whose limits are
determined by altitude. W h e n one of the mountain ranges
viewed from the air, the outlines of these climatic zones
quite visible in the contrasts of vegetation.
At least three major climatic regions can be recognized
Nepal: the hot and humid subtropical area of t h e Terai
the foothills, the cooler (microthermal) region of the
hllahabharat and Inner Himalaya, and the tundra region of
Great Himalaya (plate 9 ) . Although each of the four
basic weather elements-temperature, pressure, precipitation,
and winds-\varies with altitude, temperature is the primary
criterion for dividing Nepal into these three broad vertically
arranged zones.
A very common error among Nepalese is to think of their
It.efEtihde climates as similar to climates with the same
temperatures which are found at sea level in the
latitudes. Many Nepalese writers have stated that
ascending to the mountain valleys (7,000 to 8,000 feet)
le reaches temperatures comparable to those of climates
much farther from the equator. This is true only if we consider average annual temperatures; it is far from true if we
consider seasonal variation of temperature or variety of
weather. As one ascends the mountains, the range of temPeratwe becomes smaller, but there is none of the weather
characteristic of a middle latitude climate.
The humid subtropical zone reaches approximately 4,000
to 5,000 feet above sea level. It is, in effect, an upward proIstion of the humid subtropical climate of northern India,
from which it is difficult to differentiate it satisfactorily.
With a rainfall of 80 inches in the east, decreasing to about
40 indles in the west, it is the environment of nature's rainlorat o r 5avanna and man's rice, sugarcane, and jute. T h e
IS the zone of the truly tropical plantation crops.

valleys; in July the high peaks surrounding the Katmandu
Valley are hidden by clouds.

North of this the climate changes markedly with elevation.
T h e Mahabharat Range and Inner Himalayan chains have
microthermal climates difficult to classify for purposes of
mapping. T h e winters range from moderately cool to severe,
and summers are warm and rainy. Although rice, sugarcane,
bananas, oranges, and other lowland products reach their
respective uppermost limits at some point in the higher part
of this climatic zone, in the lower sections and valleys are
the areas of the most intensive farming in Nepal. Approximately 10,000 feet above sea level moderately cold winters
and short cool summers tend to place an upper limit on successful grain farming. This lower zone includes the narrow
Ilimalayan valleys and skirts the rugged slopes of the Great
Himalayan Range. T h e broad-leaved trees of its moister,
warmer section tend to resemble those of the humid subtropical climate. This is especially true of the southern flanks
of the high mountains. In its higher margins, however,
bmad-leaved trees are replaced by coniferous evergreens. In
some places, as in the valleys where there is less moisture,
scrub forest or short grasses appear. Urban as well as rural
settlement is very much in evidence in this climatic zone.
Three of Nepal's large urban centers-Katmandu, Patan, and
Bhatgaon-are in or near this zone.
In the upper part of this climatic zone, above 10,000 feet,
winters are severe and summers short and cool. This zone
may be distinguished from the lower zone by two criteria.
First and perhaps most important in an agricultural country,
it is a zone of frost, only occasional in the zone's lower

reaches but common above 10,000 feet. Second, it tends to
be the habitat of native tribal economy. This zone extends
to about 14,000-15,000 feet, which is the upper limit of
agriculture as represented by such hardy crops as potatoes
and barley, and the upper limit of natural tree growth. The
relative positions of the tree line and snow line vary with the
rainfall. Snow lines are generally higher in dry regions,
whereas the tree lines are lower; the zone of high grasslands
is, therefore, widest in dry areas and narrowest in the wet
areas of the east.
This land of severe winters and cool summers is the last
retreat and the major home of native Nepalese tribes such as
the Sherpas and Bhotias, and is characterized by small
permanent settlement and by rather primitive ways of life.
It is wholly rural with a good deal of transhumance. T h e
population density seldom exceeds 50 persons per square mile
except in a few favored places. T h e local inhabitants continue to live as their ancestors have done-grazing their
yak and sheep, and growing their meager crops of potatoes
and barley. Throughout the year the temperatures remain
surprisingly uniform-usually between 35" F and 45" F.
Precipitation varies greatly from valley to valley, with a
rough average of 20 to 25 inches annually. It is a dreary life
in a dreary land.
At elevations over 15,000 feet, the climate is that of a true
alpine tundra.

Natural Vegetation
Rock and soil vary within short distances in Nepal, and
there are sharp variations of slope, altitude, and drainage.
Despite the strongly marked and often abrupt changes in
flora which result from local soil and climatic conditions,
there is a degree of uniformity in the vegetation of large
areas which allows the country to be divided into four
distinct vegetation belts (plate 10).
The zone of tropical moist deciduous vegetation occurs in
southern Nepal, in the Terai and the Churia Hills.
In the deciduous forests of the lowland Terai, new riverine
species are found abundantly in the main river beds and on
islands; old riverine species are found further away from
river beds where the soil is no longer subject to flooding.'
The new riverine forests, which hold together the gravel,
boulders, and sand brought down by the rivers from the
Churia Hills and the hIahabharat, cover an area estimated at
800 square miles, or less than 2 percent of the country.
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grasses. Sissoo is a valuable tree used in furniture making.
From Khail, catechu is extracted for "pan," a mixture of

betel nut, betel leaves, and catechu chewed habitually by the
I\'epalese.
riverine forests cover a larger area, extending
fie
the country in a zone lying between the new rivcrine
forests and the sal forests of the foothills. Semal (Bombax
,,&baricum), karma (Adina cordifolia), siris (Albizzia spp.),
hot dongero (Lagerstroemia spp.), latikarma (Hyrne11od~cto11
pp,), and many other trees occur in these forests. Sema],
,---- can be used for plywood, matches, and even paper,
been extensively worked in the Bardia, Kailali, and
bchanpur districts; it is less abundant in the eastern part
the country. Karn~a is potentially of high commercial
slue for furniture and veneer. There is little market for the
&er species.
~ ~ of dthe hold riverine forests, as the land starts to rise,
d (Shored robusta) appears, frequently constituting Over 45
nt of the stand in western Nepal but less dominant in
east, where humidity is higher. The sal forest, extending
r about 3,500 square miles in the Bhabar, is economically
e most valuable forest of Nepal. Sal is used for house
uilding and railroad ties, and has a vast market in India.
1 the readily accessible parts of this forest have been
astated by overcutting and depletive practices. Annual
urnings and grazing tend to prevent the establishment and
l evelopment of the seedlings. Healthy and extensive stands
main in only two areas, Chitawan in central Nepal and
dorang in the east.
On the Churia Hills sal, associated with pine, is found
h e e n 1,000 and 4,000 feet. The sal of this area is inferior
quality, and because of the distance from road or rail
minals the stands have not been exploited. Chir (Pinus
@@folk)
grows in the driest part of the Churia Hills. There
other species of little commercial value, but the ground
O v a of sabai grass, sold in India as a raw material for paper
nlanufacture, is an important resource.
Pine predominates, with some oaks, in a long belt along
the Himalayanslopes, mostly at 3,000 to 7,000 feet. Sal may
be foundill suitable sites on the lower margins. In this zone
cu't'"ation of the land is so iotensive, especially in central
Nepal, that very little of the natural vegetation
remama.
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and the vegetation consists of subtropical moist hill pine and
deciduous trees.
O n the Mahabharat Range, in a broad stretch of country
running along the whole length of Nepal at elevations of
5,000 to 10,000 feet, the forests consist of a mixture of many
species, chiefly pines, oaks, rhododendrons, poplars, walnuts,
alders, magnolias, and, in some areas, conifers. These forests
are of great importance for soil conservation and for the
supply of fuel, forage, and material for poles and farm
implements.
In the eastern part of the Mahabharat the forests consist
mainly of oak, magnolia, larch, and pine. Here a fairly dense
population practicing shifting cultivation has cleared all but
the inaccessible and remote parts of the forest, and practically
nothing remains but a stand near Okhaldunga in Chinsankhu
(East No. 3), and some inferior clusters on steep slopes and
rocky terrain.
111 the western part of this area the population is less
dense and some fairly extensive forests still exist, chiefly of
khail (Pinus excelsa), chir, and deodar. In the upper basins
of the h~lahakaliand Karnali rivers there are almost virgin
stands of khail and deodar mixed with walnut. T h e deodar
is found as far east as the Gandak River (Narayani). In the
lower basins of these rivers the chir and deodar have been
logged on a small scale in the last fcw years.
Northward the subtropical vegetation passes into temperate
coniferous forest, which can be subdivided into two zones
according to elevation."n
the upper part (approximately
ll,OQO to 12,000 feet) the forest consists of fir (Abies
spectabilis) mixed with birch (Betula utilis). Rhododendrons
arc abundal~tin this subalpi~ic zone. In the lower part

(approximately 7,000 to 11,000 feet) various species of oak
are dominant but larch, bamboos, and some hardy deciduous
trees
appear. There is a significant difference in vegetation between the northern and southern slopes of the
Himalaya. O n the southern side conifers do ~ o o d yand are
being replaced by oak forests.
In certain sections of the Inner Himalayan ranges, as on
the northern flanks of the Dhaulagiri Range, the moist
temperate is replaced by rather open xerophytic forest. This
dry temperate forest consists mainly of junipers with scattered
oak and ash. O n the more arid hillsides and terraces, junipers
are replaced by thorny bushes (Caragam spp.).
The vast area of the Great Himalaya bears some of the
most valuable forests in Nepal. From 9,000 to 10,000 feet
are magnificent forests of khail mixed with spruce (Picea
morinda) and fir (Abies pindrow); above that khail gradually
gives way to cypress (Cupressus torulosa) and junipers. Of
the hardwoods, oak and maple occur up to 9,500 feet, and
from there to the timber line (13,000 to 14,000 feet), birch.
Alpine vegetation occupies the extreme north-the higher
parts of the Great Himalayan range. Winters are very cold
and summers short and cool. Precipitation is slight and
occurs chiefly as snow in winter and as light rain in summer.
The plants are adapted to the extreme cold, to conditions of
drought which exist in winter and even in summer, and to
the very short growing season. Trees, except dwarfed varieties growing in particularly sheltered spots, are lacking. Most
plants are low and stunted; in some areas, moss or lichen
predominates over a land surface that is devoid of soil. O n
slopes, short woody plants appear, often with thick leaves.
Some of these bear an abundance of brilliant flowers in summer. The vegetation conforms closely with the aspect of the
land. A southerly slope may have stunted bushes and grass,
while a northern one has chiefly lichens and bare rock. In
certain parts of this zone stretches of arid vegetation produce
a brown l a n d ~ c a p e . ~
T h e upper part of the alpine zone (14,000 to 15,000 feet)
has a sort of grassy vegetation just below the snow line which
affords favorable grazing ground in summer. T h e lower part
of the alpine vegetation zone (approximately 13,000 feet)
consists of an abundance of low bushes of rhododendron (on
well-drained and humus-rich soils) and scaly junipers (on
sunny and dry sites).

Extent of Forest Cover
It is commonly asserted by Nepalese writers that threefourths of the country is under forests. But any flight over
the country will prove that this is not true. According to
the Forest Department of the Nepal Government, the extent
of forest is approximately 25,000 square miles: sal, 12,000
square miles; conifers (softwood), 2,000 square miles; and
oak, 11,000 square miles. The examination of maps and air
photos and considerable air reconnaissance have revealed
that this figure is excessive and that forest covers only about
17,500 square miles, or roughly one-third of the ~ o u n t r y . ~
Much of this forest area is unproductive because of overfelling, and annual burning.
The forest area may be classified as follows:
area under forest is very limited, however, as most of the
lands in the Terai must continue to be used for cultivation.
800 square miles
New riverine forests
The
people in the Terai must remain dependent on adjacent
1,200 square miles
Old riverine forests
hill areas for a large part of their requirements of forest
3,500 square miles
Sal forest of the Bhabar
produce. Their needs can be met to some extent (to a large
2,000 square miles
Foothills forest
extent
in areas where the density of population is not high.)
8,000 square miles
Oak forest
by the creation and efficient management of small planta2,000 square miles
Coniferous (softwood)
tions of trees near the villages. The importance of such
17,500 square miles
village tree plantations has not yet been realized. But in
Roughly the forest cover (plate 10, inset) in the four
many densely populated parts of Nepal these plantations
physiographic regions of Nepal is as follows:
cannot be large enough to meet the fuel needs: use of such
alternative fuels as soft coke is essential for supplying fuel
Terai
700 square miles
needs
and to stop the burning of cowdung.
Bhabar and Churia Hills
6,500 square miles
Mahabharat
Himalaya

9,500 square miles
800 square miles
17,500 square miles

T h e Terai forests are practically all ruined and can no
longer contribute to the country's economy. The Bhabar
forests are the country's main productive forest resource.
The Mahabharat forests are dwindling, and throughout the
area the problem of soil erosion urgently demands solution.
The Himayalan forests are rich in timber but unworkable
at present.
In the Terai plains proper, areas under forest are very
small indeed because most of the land is taken for agriculture. The shortage of forest produce, especially fuel, which is
encountered over large parts of India is seen in acute form in
the plains. The demand for forest produce is very large
because of the dense population, but the supply is limited,
especially for village consumers, and the practice of burning
cowdung SI widespread. The possibility of increasing the

Soils
Soils are, next to water, Nepal's most vital natural resource.
Geographically, soils are significant not only as an economic
resource, but also because they reflect to some extent the
geomorphic history of the region. It is now commonly
agreed that five major factors-climate, topography, soil
biota, geological foundation, and age-condition the development of soils. Climate acts directly through temperature and
indirectly through its influence upon the amount and kind
of vegetation. The soils of Nepal6 reflect the mesothermal,
microthermal, and tundra climatic zones and the tropical
(including the subtropical), temperate, and alpine zones of
vegetation. Azonal lithosols exist on the steepst and highest
Himalayan slopes, but on the gentler
of the Mahiahharat Range and Churia Hills &allow zonal soils prevail
where the vegetative cover remains man oz ICSS intact. Rec
or yellow soils occur under tropical decidww~a d subtaopical
moist forest cover on the 1 ~ e ralop~e, b m of' gray

~~

podzolic forest soils and mountain meadow soils a p w r
successively higher altitudes under temperate coniferousand
alpine vegetation.
Alluvial soil crosses the whole length of southem Nepal,
from Morang in the east to Kanchanpur in the west. Covering approximately 9,000 squaw miles, it supports nearly 30
percent of Nepal's population and provides the largest share
of agricultural income. These soils are easily cultivated and
respond rapidly to irrigation and manuring. So long as the
water supply is assured, there are few soils which are more
suited to intensive agriculture.
In so large a region there are naturally many local variations in the character of the soils, but the alluvial soils of the
Terai possess a common origin in their derivation from
materials transported and deposited in relatively recent times
by the numerous tributaries of the Ganga River system rising
in Nepal. They are immature azonal soils with weak profiles,
undifferentiated into defined zones. Geolo~stsdivide the
alluviun~into two age groups, the older represented by the
higher land rising above the flood level of the present rivers.
Here the soils are brown, argillaceous loams, more or less
permeated with nodular kankar (limestone). The newer
alluvium is chiefly confined to the existing flood plains. It
has to a great extent been derived from the older alluvium
by the rivers, which constantly change their courses. The
trpical soils of the newer alluvium are pale brown clays and
loams with considerably more sand than the older alluvium,
lcss clay, and usually no kankar.
Fringing the alluvial soil of the Terai is the tract known
as Bhabar. This is the slope of gravel and shingle along the
foot of the Himalaya, in which the water of the mountain
streams disappears to reissue again in the form of springs in
the Terai. The porous soils of the Bhabar support dense
sal forests. Coarse gravels and torrent boulders, generally
mixed with ferruginous sand and clay, cover great P*ions
of the duns.
Scanty soils prevail in the mountainous region of 't'~.''-'
where sandstones, clays, and limestones, mainly of l c r t l ~ l r '
age, form the fundamental parent material. 1 Ilt'se
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~ a rsal
d forests lose their depth and vastlless,
and their tropical characteris tics disappear. T h e country is
,h
barer. rl'lic liillsides become colrered with small
allap,each with a little plot of terraced fields enclosed by
\voods.
Important though geological causes have been in influencingsoil conditions in the Himalaya, their role is subordinate to that of increasing altitude and the concomitant
development of a temperate climate in the zone ranging
from about 5,000 to 11,000 feet. Here the sal forests of the
subHimalaya give way to forests of pine mixed with other
conifers and with magnolias, oaks, laurels, and rhododendrons. Shrubby varieties of rhododendron, as well as a few
birches and junipers, even cross the normal edge of the tree
line into the alpjne zone. Paralleling this change in vegetation, tlic red or yellow soils of the pine forests are succeeded
bv brown or gray podzolic forest soils and mountain meadow
soils at higher altitudes. T h e limit of forest vegetation is
from 12,000 to 13,000 feet, above which the soils are frozen
for the greater part of the year.
At present very little is known of the genetic relationships,
composition, and physical properties of t h e soils of Nepal
Himalaya. Systematic soil surveys will reveal a great diversity,
from the highly fertile soils of such broad lateral valleys as
Pokham and Katmandu, to those of the higher Himalaya
on which a very specialized flora struggles t o maintain an
existence; from those of mountain forest t o mountain
madow types. Podzolic soits of a characteristic grayishwhite color caused by excessive leaching are common under
the higher coniferous forests. I t is believed that in Middle
Himalaya the soils are generally scanty, that the southern
'lopes of the rnoui~tai~ls
usually consist of naked rock, and
lhat glacial, fluvioglacial talus, and rainwash soils, often intermingled by surface creep, ma" clothe the northern slopes
and support grasslands and meadows which can be used for
agricultureon a small scale at elevations over 7,000 feet-'
C ' ' M * ~ ~V ,E G E T A T I O N , A N D S O I L

I h e valleys of this zoiw are choked with drift gravels and
smaller debris, often the residue of morainic material from
above the snow line. O n terraces where any finer alluvium
has accumulated the scanty population manages to cultivate
small strips of land.
Extent of Soil Erosion
In the main Ilimalayan range the granite and limestone
subsoil is little susceptible to erosion, although the rock is
oftcn 11arc and the sloyes are pronounced. Erosion by water
is of geological character and uncontrollable. Erosion by
glacier is intensc and considerable in this zone, with some
8,500 squarc milcs of glacier gnawing away at the higher
peaks of the Himalaya (plate 11). In the west, north of
the main Himalayan chain, there are Tibetan geologic formations that are extremely erodable by ice and water.
T h e rivers in this zone are clear, their banks consisting of
practically unimpaired solid rock, and their beds are strewn
with huge boulders. Even where the rivers broaden out,
gravel and alluvium deposits are slight.
Away from the parallel folds of the main Himalayan
chain, erosion immediately makes its appearance. An excellent example is the torrent one mile south of Mipra in the
Mars yandi Khola Valley (Lamjung, West No. 3 ) . Between
Thonje and Mipra the river flows south through the main
Himalayan range in a series of steep gorges. T h e tributaries,
lacking the erosive force of the main stream, enter it in a
series of cascades. No cropping is possible in this valley
north of Jagat, about one mile north of Mipra, because of
the precipitous slopes and the rocky soil. Below Jagat, the
valley widens and cultivation begins. T h e village of Mipra
is set on the last spur of the main range. A mile to the south
an enormous alluvial cone has been formed of the eroded
materials dumped by the river as its velocity diminishes.
This sort of phenomenon is common in the Middle Himalaya.
Between 3,000 feet, the average upper limit of the endemic
malaria zone, and 10,000 feet, the average upper limit of
cultivation, soil erosion is widespread and severe, having been
considerably accelerated by improper land use practices.8
This situation raises vital problems for almost three-fourths
of Nepal's population.
In eastern Nepal, over large parts of the Sun Kosi, Arun,
and Tamur river valleys, not more than 10 percent of thc

land is under forest, and the forest, as in other parts ot the
Mahabharat, is so situated that it has little influence on
checking erosion in the drainage basins. Standing on abrupt
slopes which are undermined at their bases by runoff channels, the forest is gradually disappearing under the impact
of landslides and riverbank excavations. As a result the Terai
plain and the northern part of Bihar (India) have long
suffered from floods.
For the most part the Churia Hills are forest clad and the
soil, though consisting of highly erodable boulder, gravel, and
sand, is safeguarded against erosion. Here the least exposure
of soil, even on fairly gradual slopes, starts erosion, but
fortunately, because of the porosity of the soil and the
unhealthy climate, there is very little farming.
The Bhabar consists of boulders, gravel, and sand deposited
from the Mahabharat and Churia Hills. Along a belt eight
miles wide, the porous soil and unhealthy climate prevent
land settlement and efforts at cultivation have failed. The
whole area is under forest and there is little erosion. ?he
Bhabar forest is of particular importance, for it acts as a
depository for the material brought down from the mountains
and thus protects the Terai farmlands, which would othcn\.ise
be covered with sterile alluvium.
The Terai is a cultivated plain with moderate erosion, but
some croplands are lost yearly as a result of the floods
described in the preceding chapter.
Man and Soil
In Nepal, as in other long-inhabited countries, man's use
of the land has considerably altered soil characteristics.
All too commonly, the Nepalese farmer has exhausted thc
fertility of the soil, or by continuous grazing and cultivation
has subjected it to accelerated erosion. When natural forces
are unhampered, soil exhaustion usually does not occur
rapidly, although in certain parts of the Himalaya, chemical
elements are lost from the soil through heavy leaching. But
the alluvial soils of the lowlands and mountain valleys have
been exhausted through centuries of cultivation without
replenishment of the chemical elements removed by the
crops. Even at present low standards of consumption, agricultural production in Nepal is inadequate to meet the needs
of the population, and one of the nation's most pressing
needs is to incrcase crop yields through bettcr soil management. It should be emphasized that in the long-settled sec-
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Excessive grazing and other destructive practices have led to
se\lere and widespread erosion in the Middle Himala!,n.

tions of the country increased production must be brought
about mainly by improved agricultural practices, since the
pressure of population has already brought into cultivation
most of the usable'land.
To halt the decline of fertility, destruction of organic
matter by such practices as the burning of forests and grazing
grounds must be stopped, and the introduction of crop
rotation is also of paramount importance both for conservation and improvement of the soil. In many irrigated areas
rice is grown year after year on the same land, or in simple
rotation with wheat or maize. Clovers, alfalfa, and other
forage legumes should be included in the rotation system in
areas where they can be grown.
It is estimated that more than 20,000 square miles of
cwpland are burned over each year to get rid of weeds, insect
larvae, and pests.O Systematic annual burning of land where
Crop rotation is practiced undoubtedly does harm and
accelerates soil erosion.
The grazing lands above the timber line offer excellent
Protectionto the soil, for they are grazed only in the summer
lndare not overtaxed. In the highlands (between 3,000 and
10fiOO
feet) grazing prevails in hill forests and on slopes too
Steep for farming; on the plain, in woodlands and on lands
'W pwr to be cropped. Most of this land is range, rather
than pasture, for in many parts of Nepal the livestock have
in finding enough to eat. The range is burned
OV"r
Year to produce tender grass for the stock; but
Lelarge
of animals makes for overgrazing in certain
Particularly around villages and watering places.

These factors greatly increase the danger and rate of erosion.
As
grazing lands are either on the mountain tops or on
steel] slopes alld in drainage basins, there is growing danger
for the cropland below.
The Poor range, increasing livestock numben, and length
of the dry season are mainly responsible for the practice of
using the leaves of certain trees for animal feed. Overindulgence in this practice, frequently including the cutting
of whole branches and so weakening the trees, has greatly
contributed to the disappearance of the forests and consequent soil erosion.
Under existing regulations mountain people are permitted
to gather only dead wood in the forest. But there is no
effective enforcement of these regulations, and deforestation
is the rule, particularly in heavily populated areas where more
cropland, grazing land, lumber, and fuel are needed.
The practice of shifting cultivation prevails mainly in parts
of the Kosi River Basin, particularly the Arun Valley; in the
pine stands of the Mahakali and Karnali Valleys in the west;
and in certain softwood forests of the Himalaya.
In the Arun Valley region, the rainfall is approximately 80
to 100 inches annually, spread over a period of five to six
months. Forest remnants in Okhaldhunga region (East No.
3 ) show that the natural stands in the area are dense, hardwood associations. Population density is fairly high, and in
the Dhankuta and Bhojpur districts averages 200 persons per
square mile. This area is now nearly deforested. This is not
surprising in view of the density of population and the
practice of short crop rotation in forest clearings. The substantial and frequent exposure of the instable soil, coupled
with the high rainfall, has resulted in maximum erosion.
Crop farming on terraces is possible and frequently practiced,
as in the upper part of the Dudh Kosi River valley. Only
the inertia of certain tribes and the lack of wise counsel are
responsible for the continuance of uneconomical Shifting
cultivation.
In the Mahakali and Karnali Valleys the climate is drier,
with an annual rainfall of 30 to 45 inches spread over three
to four months. The nahral vegetation is forest of Pinus
longifolia and Pinus excelsa in the uplands. The forest is
open, with range, except in the more humid parts, where
there is denser forest of hardwood species. Population density
is low and in the districts of Baitadi and Dandeldhura
averages 40 persons per square mile. In this region the
Tibetan tribes burn the forest after having tapped the pine,

and at the beginning of the monsoon rains sow mountain
rice, barley, or buckwheat. They then completely abandon
the crops, to return after the monsoon to gather what wild
animals have not eaten. Yields are extremely low and the
size of areas burned for cropping is out of all proportion to
the needs of the sparse population. Every year shifting cultivation destroys large areas of valuable pine forest to little or
no purpose.
In the Himalayan region to the north of the main range
(western and central Nepal as far east as the Himal Chul
Mountain), shifting cultivation is not a regular practice and
the extent of land so utilized varies from year to year. North
of the main Himalayan range the climate is dry and cold,
and the population is extremely sparse. The natural vegetation (varying with altitude, soil, and exposure) is either hardwood (oak, maple, birch), dense softwood (pines), or
xerophytic trees. In the northern part of the Baglung and
Jumla districts, in September of the year before cropping,
the trees (preferably pines) are tapped at the base to allow
the sap to flow. In March, fire is set to the forest and pines
burn like torches. Then the natives sow millet or buckwheat
between the stems for only one year. This method has been
used over fairly small areas in Jumla and Baglung, but has
not been very destructive i11 this region because there is
quick renewal of pine stands at between 8,000 and 10,000
feet. Higher up the practice is more dangerous, for the
species is no longer in its optimum habitat and regeneration
is slow and difficult.

Land Use and

1 This section is based on Ernest Robbe, Report to the Government
of Nepal on Forestry, United Nations Food and Agriculture Organization Report No. 209 (Rome,'l954).
2 Hitoshi Kihara, ed., Fauna and Flora of Nepal hi ma lay^ (Kyoto:
Fauna and Flora Research Society, 1955), p. 284.
3 Kihara, p. 287.
4 All figures in this section are from Robbe, Report to the Governinent of Nepal on Forestry. .
6 Modern studies of Nepalese soils are entirely lacking. The following rather general account of the soils is based on field reconnaissance
during which representative soil samples were analyzed from vario~is
parts of Nepal. The analysis indicated high iron content, adequate
calcium and potassium, but insufficient nitrogen, phosphate, and humus.
The U. S. Operation Mission plans to undertake soil studies under
the Technical Assistance Program.
6 For an interesting correlation between relief, forest, and soils in
western Nepal see the sketches in 0 . H. K. Spate, India and Pakistan,
2nd ed. (London: Methuen & Co. Ltd.; New York: E. P. Dutton &
Co., 1957), p. 86.
7 D. N. Wadia et al., "Introductory Note on the Geological Foundations of the Soils of India," Records Geological Survey of India,
LXVIIl ( 193 5 ) , 363-91 ; Z. J. Schokalskaya, "The Natural Conditions
of Soil Formation in India," Contributions to the Knowledge of the
Soils of Asia, NO. 2 (Leningrad: Acad. Sci., 1932), pp. 53-155.
8 M. L. Banerji, "Botanical Exploration in East Nepal," lour. Bombay Natural History Soc., LV (1958). 243-68, reference on pp. 248.49.
This section is baxd on Robbe. Report to the Government of Nepal
on Forestry.

'I'llc economy of Nepal is predominantly agricultural, and
\\*it11 increasing population there has been a tendency to
bring as much land as possible into cultivation. As in other
old a11d dc~lsclypopulated countries, the area of cultivation
now conies vcry close L O the limitations imposed by climate,
topography, and other physical factors (plate 12) .l Most
of northcrn Nepal, where the lofty and rugged ranges of the
Great Himalaya rise into peaks of perpetual snow, is barren
and uscless. Most of western Nepal, the Middle Himalayan
ranges, and the foothills remain under forest. ( T h e forested
area, described in Chapter 5, is about one-third of the total
area of the country.) Though patches of cultivated land
have been carved out of the forest in the west, agriculture
is localized to a marked degree in a relatively narrow band
of the 7'erai and in the major river valleys of the central
and eastern parts of the country.'
Grazing areas are not shown separately on the land utilization map, because grazing in Nepal takes place wherever
pasture is available, mostly in forests and on other uncultivated lands (including currently fallow lands). T h e pastures
of the high Himalaya are good, but difficult of access, and
there is little alpine pasture, for the ground is too steep for
grazing above the timberline. T h e pasture available is insufficient for the large cattle population; fodder crops are
seidom grown, however, and the sparse pasture is supplemented by the stubble of harvested millet, wheat, and rice,
and by straw." In addition t o the cattle population, the
grazing lands must support a large number of sheep and
goats for which there is practically no other feed available.
'I'he consequent overgrazing is one of the chief causes of the
destruction of natural vegetation and of soil erosion in
Nepal. 111 some forest areas managed by the state, grazing
is regulated, but in most of the forests, it is practically
unrestricted.

Slightly over 10 percent, or 6,476 square miles, of Nepal's
total area is under cultivation.' T h e highest percentages
cultivated land are in the warm, humid plains at the tout
of the mountains. T h e Terai plain contains nearly t\\ o t I ~ l r ( l ,
of the cultivated land, and in the southeastern Terai 70 to
percent of the land is cropped.
In almost all cultivable parts of Nepal, temperatures,
high enough for plant growth the year around, but b c ~ a u , ~
of moisture deficiency, only 20 percent of the arable 1,1!l(
produces more than one crop annually. Rainfall in 111ojR
of the country is concentrated in a short period of three (d
four months; for the rest of the year there is very little rain.'
Other areas lie in the rain shadow of mountains and receive
almost no rainfall. T h e western Terai is a semiarid region
dependent upon irrigation for agricultural use.

1

During the long dry season between September and june in
western Nepal, fields arc fallow and thc stubble is grazcd o\tr
by cattle
>
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E X PLANATION
IRRIGATED AREAS

A R E A S P R O ~ O S E DTO
BE IRRIGATED

under c~llti\'ationinclude considerable land
for ecological and t o ~ o g r a ~ h i c areasons,
l
s11ould be
other halid, vast areas which
grass or forest. 011
u.ell suited for farming are uncultivated
in these
Of
lack of irrigation facilities.
\\'here ph!3ical conditio~lspermit, land use is highly intensive and the soil is cultivated thoroughly and deeply; in
those parts of the c ~ u n t r !where
~
water is scarce and soil is
the farmillg is extensive. An estimated 55 percent of
P
the banrested land is in rice, 20 percent in corn and millet,
and 10 percent in wheat. Smaller proportions of the arable
lands are devoted to the production of potatoes, oil seeds,
tobacco,jute, sugarcane, buckwheat, and vegetables.
,~pproximatelyone-fifth of Nepal's cultivated land is irrigated.s The most common type of irrigation consists of
tapping water from the rivers by means of dams three t o five
feet in height and conveying the water to the fields in canals.
There are, however, three larger irrigation projects in operation, and others of a more extensive nature are planned
l late 13). The Chandra Canal, which has its headworks
at Fatehpur, is on the Trijuga, a tributary of t h e Kosi River.
In operation since 1958, this canal is 58 miles long and
irrigates 37,000 acres of paddy. T h e Judha Canal dates from
1946 and irrigates an area of 6,010 acres. Its headworks are
at Baswari in Rautahat on the Manusmara, which empties
into the Bagmati River.
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Agricultural Regions
So one can travel across Nepal without being impressed
by the contrasts in crops and farm practices. Crops in the
\.icinities of Biratnagar and Dandeldhura have little in COmmon. The mountain valleys of central Nepal are very different from the more humid and deiisely settled areas of southeast Terai. Taken together, the contrasting forms of @cultural land use form a mosaic having broadly regional
c~~cteristics.
The agricultural regions shown on plate 14,
which is not statistically exact but is believed t o give a
"liable impression, are areas of essential unity in land use
with distinctive farming characteristics. Considerable air
recO1lnaissanccand field mapping in elected agricultural
'7' have contributed to the establishment of final definitions.

gastcm Terai Rcgioll ( I ) lies in subtropical Nepal,
' ling largely within the districts of Parsa, Bara, Rautahat?
U S E AND A G R I C U L T U R E

Sarlahi, hlahotari, Saptari, and Morang. 'I'his is the outstanding agricultural area of Nepa1,Vorrming the northern extension of the Ganga plain of Bihar (India). It varies in width
from 16 to 20 miles and consists mainly of alluvium, which
is rather gravelly in the north. This hot and humid area,
with a rai~lfallof more than 80 inches, is the environment of
nature's dense forest and man's rice, jute, and sugarcane. An
extended monsoon and heavy rainfall permits the cultivation
of two or three crops per year. Over three-fourths of thc
lalid is double-cropped. Two crops of rice are common.
There are considerable areas of sugarcane and iute. The
region has good access to markets in India and exports a
sizable surplus of rice and jute.?
?'he portion of central Nepal cxtcnding from Katmandu
Valley to Pokhara Valley, comprising the districts of Katmandu Valley, West No. 1, 2, 3, and 4, is the second most
important agricultural area of Nepal, the Central Hill
Farming Region ( 2 ) . Here the Mahabharat Range and the
mountains of Inner Himalaya eiiclose several fertile valleys,
including the famed Katmandu Valley-the heart of thc
country. Most of these broad, well-watered mountain valleys
are at altitudes of 4,000 to 5,000 feet; they have deep, rich
soils and support a dense population. The fields are small,
and the hillsides, which often have a slope of 50 percent, are
carefully terraced. Rice is the leading crop, and subsistencc
farming is the basis of the econolny.
In the Eastern Hill Farming Region ( 3 ) , which i~~cludes
the districts of East No. 1, 2, 3, and 4, Dhankuta and Ilam,
a~[riculture
is concentrated in mountain valleys and along
terraced slopes of the Inner Himalaya. The climates here
are niicrothermal, and vary with elevation. In the high
mountain valleys, though the land is rough and stony and
the weather bitter cold much of the year, agriculture is
practiced by the Sherpas and other Himalayan peoples.
Potatoes and barley grow in Khunlbu (Chisankhu, East No.
3), mostly at between 8,000 and 10,000 feet;8 potatoes, the
Sherpas' biggest crop, grow at altitudes up to 14,000 feet and
occasionally even higher.@ In summer the Sherpas take their
herds of sheep, goats, and yak to the higher mountain
In the lowcr regions the Limbus, Sunwars, and
Rais, who are predominantly subsistence farmers, grow
rnaillly rice, potatoes, and com. Where there are transportation facilities, potatoes are exported to India.
In the Midwestern Terai ( 4 ) , comprisi~lgthe districts of
Siurai, Khajahani, Maihkha~lda,and Palhi, rainfall decreases
-

to about 40 inches and is uncertain. The soils and the
marketing position arc good, but the deficiency of moisture
limits the intensive use of cultivated land, and harvests are
often poor.
West of the Kali Gaiidak River, both in the mountains
and in the sub-Himalayan Terai plains, areas of cultivated
land are widely scattered. This is largely because of drier
conditions (estimated rainfall of about 30 inches). Two
agricultural areas may be distinguished in this part of West
Nepal: the warm-dry Far Western Terai ( 5 ) and the Western Hill Farming Region (6).
The Far western Terai Region spreads over the low-lying
areas of Kanchanpur, Kailali, Bardia, and Banke. Although
soils are fertile, rainfall is inadequate for successful agriculture. Normal cultivation is unsafe without irrigation, but
available water is limited to the Gogra, the Sarda, and their
tributaries. Elsewhere, dry farming techniques may be used.
Considerable areas are left fallow. The area of cultivated
land per pcrson is the largest in all Nepal. Draft animals are
more iiunlerous than elsewhere. Crops include wheat, barley,
corn, and some summer rice.
The Western Mill Farming Region extends from Piuthan
to Danclcldl-lura. It is characterized by fertile soils, steep
slopes, excessive erosion, and marginal rainfall. The chief
level areas are along the rivers. hlost of the crop land is on
stecl~,tcrraced hillsides. Wheat, millet, potatoes, and corn
are thc main crops. Dissected topography and mile-high
elevations introduce regional contrasts. Rice is growl? in
the lowcr vallc). bottoms in the summer, followfed by wheat
A low dam diverts the water of a snlall strean1 in
Nepalese irrigation system.
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AGRICULTURAL
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Area in
Acres

% of
Total
Area

Area in
Acres

% of
Total
Area

Area in
Acres

% of
Total
Area

Area in
Acres

% of
Total
Am

bce
Wheat
Mlllet
Maize
~ o h cereals
l

9.75
8.13
.59
7.54
26.01

32.48
27.08
1.96
25.12
86.64

22.82
21.06
2.99
3.1 2
49.99

45.65
42.13
5.98
6.24
100.00

42.64
37.44
2.67
1.82
84.57

46.89
41.17
2.93
2.00
92.99

-

5.79
5.88
5.94
6.36
23.97

24.02
24.40
24.65
26.39
99.46

Legumes ........................... 1.63
potatoes . . . . . . . . . . . . . . . . . . . . . . . . . . . none
Green
.............. none
Other crops . . . . . . . . . . . . . . . . . ..... 2.38
Total cropped area . . . . . . . . 30.02

5.43
none
none
7.93
100.00

none
none
none
none
49.99

none
none
none
none
100.00

2.47
3.67
.13
.lo
90.94

2.72
4.04
.14

none
none
.13

none
none

Totalarableland ............ 18.95
Multiple-croppedt . . . . . . . 8.12
Irrigated . . . . . . . . . . . . . . . . . . . . . . . 6.73

100.00
42.87
35.51

25.94
21.06
17.50

-

- -

-

-

-

100.00
81.20
67.46

-

46.94
37.44
none

-

100.00

none
24.10

100.00
79.76
none

11.49
5.46
.85

_

I

.54
none
100.00

.

.

Nakadesa
% of
Area in
Total
Acres
Area

Total
Area in
Acres

Total
%
of
Area

38.42
30.55
none

51.83
41.22
none

119.42
103.06
12.19

44.36
38.29
4.53

.59
69.56

.80
93.85

19.43
254.10

7.22
94.40

none
none
.98
1.32
3.58+
4.83
none
none
74.12 100.00

4.10

- - - 1.52

4..-,
65

3.84
2.48
269.17

1
7 3>
-.,

1.43
.92
100.00

100.00
47.51
7.40

40.17 100.00 143.49 100.00
30.55
76.05 102.63 - 71.52
5.20
12.94
30.28
21.10
* The nearness of this village to the Katmandu market accounts for the comparatively large area under green vegetables.
t The close coincidence of multiplecropped acreage with acreage under wheat reflects the fact that wheat is generally a winter crop. The acreage
gained by multiple cropping is, of course, larger than the area multiple-cropped, since some parts of the arable land are sown three or more times.

TABLE I1

YIELDOF PRINCIPAL
CROPS(BUSHELS
PER ACRE)

tile winter, and

and corn grow on the higher and
drier hillsides. Excellent fruit is -grown in some regionsl'his is the largest of the agricultural regions. but the proI'ortion of land in cultivation is the lowest.

ill

Distributiot~of Crops
I

,

1 he distribution of Nepal's lcadiog crops was mapped with

the aid of field reconnaissance and available publislled mab u t in the
terial." 'l'hesc "laps (plate 15) are
'')sc~~cc
d ,g,icultural
give a reliable impression of
the distributioo of various crops.

crops

Pharping
High
Low

~i~~
wheat
~~i~~
~ i l l ~

92.31
18.46
30.83
t12.37

Avg.

18.46 50.03
6.84 14.77
15.88 23.08
12-37 12.37

Sundariial
High
LOW Avg.

Budanilkantha
High Lou1 Avg.

92.31
14.78
14.77
7.39

69.14
21.42
18.46
18.46

31.48
7.38
6.10
4.62

44.31
10.34
11.09
6.10

36.93
6.10
12.37
1.99

50.13
9.98
14.22
13.67

High

Halchok
Low
Avg.

Nakadesa
High
Low
Avg.

86.04
18.46
30.65
18.45

18.46
2.59
6.10
4.62

55.39
18.46
6.09
none

44.68
6.65
13.11
10.39

24.01
4.62
6.09
none

40.25
11.09
6.09
none

Overall
Average

45.88
10.57
13.52
8.51

A farm wife uses a noodcn mallet to break up the largc lumps
of soil turned b!. a primiti\.c hand plow.

Rice is the most inlpcrtant crop in Nepal, occupying an
cstimated ten million acres. This staple food grows very
well at altitudes up to 5,000 or 6,000 feet; above this, other
grains, such as millet and maize, give higher yields.
Rice culture is similar to that in other Asian countries, but
there are interesting variations. Rice is grown in water as a
measure of weed control, and although some land is irrigated,
the majority of the rice growers of Nepal depend upon the
monsoon rains for water. In these areas the following pattern
is fairly typical. Approximately one month bcfore the monsoon, the land, which has become hard and dry during thc
\\linter, is broken with a wooden plow with a small metal
blade, leaving large hard clods which are then powdered
with a crude, long-handled, wooden mallet. Then; when
the rains comc and the paddy fields are flooded, the soil is
puddled by bullock teams drawing wooden harro\vs. The
rice shoots, previously gro\jln in seed beds, are transplanted
in the manner of all southeast Asian countries. T h e women
plant the crop with ritual and prayers for a good harvest.
Weeding is a family chore, and each weed is pulled by hand.
Though at every season of the year the predominant
colors of the fields change, the painstaking precise pattern
of parallel rows of paddy plants on terraced hillsides always
seems the same. Such intensive cultivation exacts an immense amount of hand labor from the farmer, for long
experience has taught him that plants must stand at certain
optimum intervals in the rows and the rows must bc consistently the right distance apart. Even the paths that run
through the open, cultivated areas or end at the edges of

rice straw at the time of hamest for use as cattle feed in
the winter. Rice yields, however, rcmain low in much of
Nepal. Improvement of strains and, in somc instances, the
substitution of crops of higher yield may be required for
better utilization of Nepal's limited arable land.
Wheat and barley arc more important to the people of
the higher altitudes than rice. Farming methods are primitit-c
here. 'I'he grain is cut with scythes, threshed with flails, and
milled with large vertical water wheels. I'he resulting flour,
and
frequently contains
tsampa, is generally of low quality
- .
sand or soil introduccd during the tliresh~ngprocess.
Wheat and barley are also grown in the lower areas, particularly in the Katmandu \'alley, but yields are very low
and as much as 40 pcrcent of the crop may be lost to smut
and rust. Barley suffers less than wheat from smut and rust,
and it \\rould seem advisable to extend the growing of barley
at the expense of wheat. There is also a need for morc
general use of fungicides for the control of smut.
Corn is commonly grown in all agricultural areas of Nepal
from the lowest valleys of the 'I'erai to the plant production
limit at approximately 13,000 feet. It occupies drier lands
which are not suitable for rice farming. It is a poor land's
crop and a poor man's food in Nepal.
In respect to all cereal .crops, there is tremendous scope
for improvement in traditional methods of threshing, cleaning, and grading. hlodern techniques should result not only
in greater output but also in higher quality.

Weeds, the greatest cncmy of ricc, are rcniovcd by hand from
the paddy field.

-

Rice paddies in a Himalayan valley lowland. Note the rows of

soybeans marking the boundaries of the tiny plots.

Leguminous crops are raised in great variety for food, and
in a few cases to provide fodder. They are beneficial to the
soil and to the other crops that follow them in rotation.
A number of pulses are grown for food, most of the beans,
peas, or lentils being preserved by drying.
Edible soybeans appear to be of great importance, and
indigenous black, brown, and white seeded varieties give high
yields of good quality at all altitudes from 4,000 feet to the
plant production limit. Soybeans are often grown with
millet, potatoes, or corn. In areas where millet is grown
under irrigation, soybeans are frequently successfully grown
on the irrigation ridges.
T h e most important oil crop in Nepal is mustard, raised
principally in the south and east. Its production was greatly
reduced and almost abandoned shortly before World War 11,
because of the importation of cheaper oils from India, but
it has regained its importance recently. At present, yields
are low and methods of oil extraction are crude and inefficient. In the Terai, groundnut (peanut) and rape can be
grown for oil.
T h e remarkable adaptation of the potato to almost wery
soil and altitude in Nepal has affected the diet of a vast
population. In the mountain districts, notably in ~ h a n k u t a ,
Lamjung, Kaski, Syanja, and Baglung, potatoes of very good
quality are produced. This American plant has become the
predominant staple food in the high H i m a h p n valleys. BY
control of disease the yield could be considenbly increased.
NEPAL

~ 1 gro\\.ing
, ~
of sugarcane is highly concentrated in the
Soullleasterll 'lkrai, for Sugarcane is essentially a tropical
,Ilich r e q u i r ~ple11t~
~
of rainfall and is exacting as to
crop
climate a" soil. hlorcoI-er, as sugarcaiie must be factory
protcssed,it "lust be groa.11 principally in districts where
tile sugar i~idustnis organized. l h e great bulk of the crop
raised in the hlorang- district, and most of the cane moves
to the sugar factory at Blratnagar.
the vegetable fibers, jute alone is important in Nepal.

,

I

jute area lies in the hlorang district in eastem
[he
~ ~ ~ the
~ crop
i is, of great importance and supplies
the jute factoryat Biratnagar. Some raw jute is also exported
to India. The qualiQ of the fiber is good, and the fact that
the jute
grorvs spontaneously in many areas in the
indicates good possibilities for expanded production.
In the development of the Rapti Valley, consideration should
be gircn to introducing jute and establishing a jute factorv.
Ilemp grows \vild in Nepal and is cultivated mainly for
tile drug marijuana, which is obtained from the seed. Flas
is grown mostlj, for seed production, but there is a possib~lit\of obtaining a good quality fiber.
A \vide variet! of fruits are grown for local consumption.
In subtropical J'erai, particularly in the east, mangoes and
bananas are raised. In the mountain valleys, peaches, oranges,
apples, plums, and pears are gro\jrn in small orchards. In
the Pokhara \'alle!c (Kaski, Tanhu) citrus fruits, especially
oranges, are important. Oranges gronPn in Pokhara are of
excellent qualit! and niuch superior to thosc gron.1, clscR here.

famil! holding,, like this onc in the Katnlandu \'illle),
sn~allto slipport the f a i i ~ i l \ .in possession or utilize its
labor ~ t e n t l a l .
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There are good possibilities for expanded production of
peaches, apricots, apples, and pears in many Himalayan
valleys. All are being successfully grown on a very small
scale at present. Expanded production of fruit would depend
on improvement in transportation facilities, and i11 due
course would call for improved methods of fruit preservation.
Extensive planting of fruit trees on the mountain slopes
and also in the valleys would greatly assist in soil conservation, which is of vital inlportance in many parts of Nepal.

These painstakingly tcrraced hill slopes in the ccntral hill
farming region reflect tlic prcssurc of thc population on the
available land.
Vegetahlcs are \.er! little grown csccpt in tlic Katmaildu
\'alley. Sincc t11c diet of tllc population in man!. arcas ih
rather nionotonous and not \veil balanced, gro\\ing of sucl~
\~getablesas pcas, carrots, cal~hagc,tomatoes, radishcs, and
beans slioulcl be encouraged.

U11ti1\.cry rcceiltly there has bcen little dcnland for far111
produce in Ncpal. hlost of the farming is 011 a sul)sistciicc
le~rel,and thc oi~l! internal nlarkct worthy of thc namc is
Katmandu, \vhcrc some of the populace depciitl ilpoll
markets for food. 'I'his market is mainly supplicd from thc
I'allc!. hccausc transportation difficulties makc thc iml>ort;~tion of foodstuffs from other regions impractical, if not
impossiblt.
Protluctio~~
for cxport is largcl! restricted to thc 'I'crai.
Alorig the pilgrimage routes by \vhicli thc hill pcoplc bring
tllcir products oncc a ycar to the Indian frontier, therc arc
U

~

~

small market towns ~vhcrccotton goods and salt are bartered
for rice and oilseeds from the Terai, or for ghee (Nepalese
cheese), or wool and medicinal herbs from northern Nepal
and Tibet.
Lund Tenure, Tuxatio~z,and Debt

'I'he complex and burdellsome systcnis of land tenure and
the almost total lack of official land records hamper agricultural progress in Nepal and limit tar revenue from the
lalid, which is the cliief sourcc of governmellt income.'"
There is no uniform basis for tax assessment; the land tas
varies from region to rcgion. It is not possible here to give
a detailed account of the various tas systems, but it is
important to note the ,vide discrepancies. According to
Nepalese law, all lalid belongs to the state, and the taxes
are rents assesscd by the government. Until quite recently,
thesc rcnts \vcre Icvied without regard to the size or productivity of the landholding. This, together with the privileged
status of certain lands, placed the tax burden almost entirely
011 the small holdcr and tenant. About two-thirds of the
actual cultivators of the land are tenants.
?'here arc three main systems of land tenure, but each
of these has a number of variations, and details of the tenure
systcm in some regions arc unknown. About a fourth of the
cultivable land is held under the birta system, of which
there arc about sixteen variations. Birta lands were granted
unclcr the old regime, rent-free, to Ranas and other members
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of the Nlillg class. Some birta holders have over 100,000
-one of them nearly a million. This land, rented by
acres
the holderr to tenants-at-will, was untaxed until 1955, when
imposed taxes on birta holders and prothe
hibited their taking more than 50 Percent of the total yield
from the tenant. The taxes on birta land are still much
,"..-- than on comparable land, and it is estimated that if
the birta lands were subject to the Same tax rate as the
land underthe zamindari system, the government would gain
,;ah+ to ten million rupees of revenue.

Farmers from nearby villages sell vegetables in Katmandu's
marketplace, the only large produce market in Nepal.

The urnindari system, which prevails in most of the Terai
region, is also of feudal origin, but the government has
modifiedand made use of it for the purpose of tax collection.
The zamindar, a local official whose position is hereditary,
is now in theory a commission agent who rents the land
under his supervision on behalf of the government and collects the rental, for which he receives a commission of about
I percent. For practical purposes, the zamindar is in many
respects still a feudal landlord. O n the land in his charge
he pays the same rates as an ordinary landholder, and in
Some cases he cultivates the bulk of this land himself. In
the western Terai especially, farming operations are on a
h e r scale than in other regions, and the zamindar may
cultivate a large tract himself. In the eastern Terai the
are small and are rented under the batai system,
which is similar to the sharecropping system. T h e produce
shared between the zamindar and the tenant, either half
lndhalf or five-ninths and four-ninths. No information is
ava'lable
on the numerous other variations of the zamindari

'

system.
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During the Rana regime, zamindars frequently exacted
feudal dues, and ejection of tenants was quite common.
Since the advent of the new government the interpretation
and enforcement of the laws have been more favorable to
tenants. In the case of land owned outright by zamindars
(some own tracts of as much as 10,000 acres) tenants have
few rights and, because of the local influence of the
zamindars, have little hope of enforcing those which they
may theoretically have. The zamindar also collects the
annual payments on raiyatan, which is land assigned by the
government to peasant cultivators for a small down payment,
with an additional sum to be paid annually.
In the eastern mountain regions the system of tenure is
known as kipat. The Limbu and Rai tribes, who are in
possession of the land, may sell or distribute it as they see
fit. Taxes are collected by a tribal official known as the
subba, whose powers and functions appear to vary from one
area to another. The subbas theoretically pay a part of the
land revenue to the central government, but revenue from
the kipat lands is low, because government control in the
area is not sufficient to enforce collection, and income from
these farms is in any case small.
Nc~aleselcascs arc not written and are normally for short
terms. 'rhough the practice is to renew, and frequently the
teilancy agreement continues throughout the lifetime of the
tenant, therc arc no standard or recognized terms of tenancy.
Buildings and other fistures are generally provided and kept
up by the tenant. Rents may be paid in kind or in cash,
and the agreement frequently includes provision for the
tenant to work at least some time for the landlord. With
the increase in population in recent years, there is an increased demand for farms and rents are high. The tenant,
or even the farmer who cultivates his own land and operates
other holdings as a tenant, may find himself heavily indebted
as the result of a bad crop year.
Surveys conducted in eastern Nepal and in the Katmandu
Valley reveal that two-thirds of the farmers are in debt, the
most commo~llycited causes of indebtedness being years of
low
and the expenses of traditional ceremonies such
as rnarriages.14 The debts in most cases are no larger than
300 rupees, but this is approximately the annual income of
most tenants. Rates of interest higher than 10 percent are
forbidden by law, but in practice much higher interest rates
prevail, and it is very difficult for the average farmer to
repay h$ loan. He lives out his time in debt and his son

inherits it, perhaps to increase it and pass on a heavier
debt to his heirs. On birta lands especially, a kind of serfdom
exists arising from debts incurred with the landlords by the
ancestors of the present tillers.
As a consequence of the tax and tenure systems, about
two-thirds of the arable land of Nepal is in the control of
large landowners; the actual cultivation of the land is in the
hands of tenants and the holdings are excessively subdivided.
A survey made by the writer in the summer of 1957 indicates
that the size of farms varies regionally, not in relation to the
fertility of the soil or the full utilization of labor, but in
response to the pressure of population. Part-time farms of
0.1 to 0.5 acres predominate in the high mountain valleys.
'Tenants on these small holdings must have other means of
income, and unemployed members of the family seek work
elsewhere as soldiers or laborers, or emigrate to India. Selfsufficient farms of 0.5 to 2.0 acres, which will support a
family but on which no additional produce is grown for
market, are fewer, and in the main limited to the Terai.
Farms of 5.0 to 10.0 acres which produce marketable surpluses are limited in number and are generally found only in
the Terai. In heavily populated areas the system does not
permit full employment or production for market..

-

Though humans may go hungry, sacred cattle are
grazing in the paddy fields.

seen

Changing Aspects of Rural Life
While in most of Nepal, rural life continues much as it
has for centuries past, in the villages of the Katmandu
Valley striking changes are discernible. It is quite clear,
for example, that ready-made consumer goods are slowly

TABLE I11

Survey Data
hTo.of famlly holdings surveyed
Total area
Total arable area
Arable land owned by farmersg
Arable land rented to farmers
S u e of holdlngs
Under 1.24 acres
1.25' to 2.50 acres
Over 2.50 acres
Total no. of parcels In holdings
Average stii of parcels

Pharping

23
20.35 acres
18.95 ,,
16.03 ,,
2.92 ,,
19
3
1

49
.40 acres

Sundariial

Budanilkantha

Halchok

Nakadesa

Total

20
27.05 acres
25.94 ,,
22.94 ,,
3.00 ,,

30
5 1.29 acres
46.94 ,,
38.30 ,,
8.64 ,,

12.80 acres
11.49 ,,
no data
no data

40
40.76 acres
40.17 ,,
34.06 ,,
6.11 ,,

143
152.25 acrcs
143.49 ,,
111.33 ,,
20.67 ,,

15
4
1
64
.40 acres

18
6
6
90
.52 acres

27
3
none
102
. I 1 acres

35
3
2
166
.24 acres

114
19
10
471
.30 acrcs

30

* T h e large proportion of arable land owned by farmers in these Katmandu Valley villages is not representative of the country.

replacing the products of local craftsmen; people now are
beginning to buy things which they once made for themselvcs. This includes goods
such as readymade clothing,
kitchen utensils. some new foods. and other items which
may bc had for cash. 'The existence of a cash market in
Katmandu for vegetables and other farm produce makes

other forms of entertainment, now available in nearby towns,
have made serious inroads into the social life formerly centering on the activities of the family and the shrine or temple.
- - - .
. .
Young people, particularly, seem to preter being entertained
rather than to adhere to the older pattern of participating in
group recreational activities. T h e shift is somewhat less

mAdities. .rhe decline in tile kllowledee of traditional home
remedies has come about partly bccause of the astonishing
\.ariet!. of patent medicines and other drugs dispensed by
the drugstores in Katmandu. T h e amount of home industry
in the villages, in varying degrees, has decreased over the
past fi\*eycars in respect to clothing, footgear, and headgear,
whicli were formerly manufactured in these communities.
T h e process of change also has affected patterns of family
relationship and community social organization. T h e extended family, operating as a relatively independent economic unit in which a major proportion of the things
required for living were made, is giving way to small families
whose members now purchase some of the things they need.
Furthermore, there are signs that the social life which used
to center in the kinship group or local area is shifting gradually to nonkin groups, or even t o the nearby towns of
Katmandu, Bhatgaon, and Patan. Perhaps one of the most
important changes which has affected the rural community
has been the introduction of public education. T h e hold of
the extended family on individual members has weakened,
and this deempliasis seems to be related to broad social and
economic changes such as increased mobility and the availability of a wide variety of goods for cash. Movies and

one takcs the interest he once did in local festivals and
other entertainment.

u

- -

.

Laird Reform

In 1955 King hlalicndra announced the first program of
larld rcform in Nepal's history, which included taxation of
birta land and a tax scale based on the income of holdings.
Holdings which yield less than 3,000 rupees are exempt
from taxes; the tax on more productive holdings varies from
5 to 27Y2 percent, the maximuni ratc applying to holdings
on which the annual income exceeds 35,000 rupees. T h e lack
of land rccords and of an efficient tax collection system
makes tlicsc laws difficult to enforce.
Any program of land reform which is to bc of permanent
value will have to include redistribution of land and provision against cxcessivc subdivision. Considering thc wiclc
variations in local conditions, and even in languagc and
customs, and thc lack of effective governnicnt control in
many areas, it seems I~kelythat such a program would have
to bc administered locally. Technical assistance from the
central govcrnmcnt, in the form of land surveys, for example,
might stimulate local initiative in carrying out land reforms.

Greater security of tenure for cultivating tenants iq how.
ever, even more important than a redistribution of llolding
~ ' h o u ~this
h reform is an announced go\rernmel~tpolicy, it
has ~ . e to
t be iniplcmented. Also among the recommendations of the government Land Reforms Commission in 1953
mras abolition of the birta system, and a Birta Abolition
Committee was appointed early in the new regime to drr
up appropriate measures for this purpose, but nothing has
hcen done as yet to carry out this important reform.
Improvement of Land Utilization
Mritll present methods of land use the available land in
Nepal is quite insufficient for the needs of the people,
Eve11 though as much as 10 percent of the land is croppeda fairly high pcrccntage in comparison with other mountaiiious countries-crop land per capita is only about half
an acre. As most of it is of low productivity, production is
inadequate e\7e11 at the present very low standards of consumption. For example, although 80 percent of the farm
land is devoted to food grains, production falls short of consumption by an estimated ten million tons. The available
pasture is insufficient and most of it is heavily overgrazed.
Supply of forest produce also is far below the demand,
and most of the forests are ovcrexploited. Demands on
thc agricultural, forest, and pastoral lands, moreover, arc
likely to increasc greatly in the future, since the population
of the country is increasing at a rate estimated at little less
than one-half million persons annually. The possibility of
increasing the area under cultivation, therefore, requires
serious considerati~n.'~
T h e land classification map (plate 11, inset) shows fotlr
classes of land-wasteland, poor-q~ialityland, medium-qualit!
land, and good-quality land. The wastelands are alpille
uplands unsuited to cultivation; thc poor-quality land illcludes steep forested mountains, wherc c~dtivationis limited
by relief and poor soils, and lorn mountains susceptible
scvere erosion, in which small arcas are suitable for cultlvation and grazing with consenration practices. 'fie mediumquality lalid i~icludesdeforested mo~i~itain
areas, sllitahle
grazing with conservation practices, and t ~ ~ l l - ~ t e fertile
red
river valleys suitable for intensive farming. I'he goodquality arable land consists of the rolling to nearly flat
plains, suitable for a wide range of crops, where rainfall is
s~~fficient
or irrigation available. Illis highly genenlizcd
lreoi
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is based upon a\.ailable information, but a more detailed
map
sun.esu.i]] be necessar!. to provide a basis for scientific land

utilizati~ll.
Rarren
lands in the mountainous areas offer limited, if
-possibilities for extending cultivation. In forest areas
are undo~lbtedlysome lands which could be cultivated,
but there are much larger areas of cultivated land which
should be returned to forest in order to afford protection
from soil erosion, desiccation, and floods. The total area
,f forest must be i~~creased,
rather than decreased.
Falloar lands in the Terai, especially in the dry western
area, offersome opportu~lityfor the extension of agriculture.
Extension of irrigation facilities, improvement of dry farming
and use of manure and fertilizers would be necessteps in reducing the acreage of fallow lands.
Though precise figures cannot be determined without
more detailed surveys, it is clear that the total land available
for increasing the area of cultivation cannot be more than a
small fraction of the area already cultivated. Farmers in
most parts of Nepal have pushed the limits of cultivation
as far as they can with the technological resources at their
command. Extension of cultivation, therefore, will be a
slow and expensive process, and at best limited in scope.
Major increases in production can be achieved only by increasing the productivity of the land already in cultivation.
Only radical jmprovement in the techniques of land
utilization, including more intensive farming as well as a
pattern of land use in which all lands are used according to
their potentialities, can make up Nepal's current shortages,
meet the increased needs of the future, and halt the destruction of the country's natural resources. The misuse of land
results in destruction of natural vegetation with consequent
severe erosion of the soil, increasingly frequent and destructive floods, covering of large areas in the foothills with
coarse sand and gravels, silting up of rivers, lakes, and
resen'oirs,fall in ground water levels, and gradual desiccation
lands. The damage of these to Nepal's economv everv
YQr, in terms of reduced ~roductivityand of physical destruction of life and property, is staggering.
To secure a pattern of land use ~rovidingfor the greatest
possible ii~creasein productivity and for the conservation of
and water will require reclamation and improvement of
'dlc- lands, retirement of certain marginal and highly erodlal~dsfrom cultivation, scientific management of forest
grazing lands, and permanent settlement of groups now

tl ere
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practicing shifting cultivation. These measures should be
combined in an overall plan which will provide suitable
alternative opportunities for the persons affected by the
alterations.
The improvement of land usc techniques-including provision for irrigation, the use of improved seeds, application
of manures and fertilizers, scientific crop rotation, control
of pests and plant diseases, and efficient forest and pasture
management-constitutes an even larger problem than improving the pattern of land use. Some of these are receiving
the attention of national leaders.
Foreign Aid

Improvements in Nepalese agriculture, especially the extension of irrigation, are being carried out with the aid of
India and the United States. Under the Nepal-U.S.A.
Irrigation Fund, one large multipurpose development has
been begun in the Rapti Valley, and irrigation projects are
under construction in the Bara and Parsa districts (plate 13).
The project in Bara involves the harnessing of three small
streams, the Dodhara, the Sirsia, and the Kyasote, and will
bring water to 11,600 acres through a canal system some 44
miles in length. Masonry weirs will be used to impound the
waters of the Sirsia and the Dodhara; the Sirsia Weir is
8,200 feet east of the Panvanipur railway station, and the
Dodhara Weir about two miles to the northeast. The
carthen weir on the Kyasote is east of Chorni Village, a mile
and a half north of the Panvanipur railway station.
In the Parsa District, the Tilawe River is to be harnessed
approximately four and one-half miles northeast of Parwanipur, and two canals will carry water from the headworks
to 13,060 acres of land along 55 miles of canals. This project
is of particular significance because it will add at least twelve
million pounds of grain to the production of this area. This
grain will be used for export to India or be supplied to the
deficit areas of Nepal.
The Simra-Jitpur Tube Well is an exploratory scheme in
the Bara District to test the feasibility of exploiting underground water resources in areas where there is no alternative.
'fhe pioneer project is in an area which is presently thinly
populated, but which could support a larger populace if
irrigated.
By far the most ambitious project being carried out with
United States aid is the Rapti Valley Multipurpose Develop-

ment, modeled on the Tennessee Valley Authority- This
program, a part of the Nepalese government's Five-Year
Plan, involves a complete transformatioil of the social and
economic life of the Rapti Valley area, a region in which
arable land has been useless because of the prevalence
of malaria."'
In the period from 1956 to 1958, soil surveys and mapping
for an area of 10,000 acres in the Rapti
were
valley. Malaria was brought almost entirely under control
by the spraying of 465 villages. Training and information
for farmers in the area and for new settlers are ~ r o v i d e dby
sixteen village workers and three specialists, working in 200
villages. Twenty-two primary schools and fourteen high
schools with trained teachers have been opened in the area.
A 40-acre denlollstration farm is in operation, and a second
farm of 1,600 acres has been set up for the production of
improved crop strains. Seventeen cooperative credit societies
have been established.
The program also calls for forest preservation, wildlife
control, irrigation, road construction, and the development
of small industry. By 1958, construction of sixteen miles of
all-weather road had been completed. In January, 1959,
King Maheildra opened the 68-square-mile Mahendra National Park, a wildlife preserve which is accessible by new
roads from Katmandu.
?'he Rapti Valley project will affect the lives of the people
in a wide area, not only by increasing the opportunities in
the area itself but by producing a food surplus which will
help relieve the shortage in the Katmandu Valley, and by
providing employment for settlers from overcrowded areas.
India is constructing the Kosi multipurpose project (further described in Chapter 9 ) , and the Indian aid program
is concerned with two projects in Pokhara, West No. 3, and
two in the Katmandu Valley (plate 13).
The Kosi project will irrigate a total of four million acres,
of which approximately one million are in Nepal. The
Pokhara projects will result in the irrigation and reclamation
of nearly 5,000 acres of land. One, at Vijayapur Lower, will
irrigate Arghun Tar and should greatly increase the yields.
The other will reclaim cultivable land and irrigate approximately 1,500 acres of dry farming land on the Vijlyapur
Khola about two miles northeast of the town of Pokhara.
These projects should help make up the deficiency of food
grains in the Valley.
The Katmandu Valley projects are the Mahadeo Khola

and the Tika-Bhairab. T h e first will irrigate about 3,100
acres, practically the entire area under cultivation west of
Mahadeo Khola, south of Hanumante Khola, and east of
Godawari Khola. The Tika-Bhairab development involves
the harnessing of the Lele and Naldu Kholas. Some falls
will be available to permit the setting up of water mills
and small electric generators without interfering with irrigation. l'his project \!rill help promote exterisive vegetable
cultivation in the Patan area in addition to increasing grain
yield.

The land use map was compiled on the basis of aerial reconnaissance with a 35-mil]inleter camera from a light airplane. For a detailed
description of the method used, see P. P. Karan, "Land Use Reconnaissance of Nepal with Aero-field Techniques and Photograljll~,"
Proc. Am. Philosophical SOC.,CIV, 2 (April, 1960).
2 or a general sllrvey of agriculture see Emile Rauch, "L'agriculture
du Nepal," Le Globe, XCIV (1955). 63-77.
3 George V. Bowers, Agricultural Development in Nepal ( U . S.
Dept. of Agric., Foreign Agricultural Serv., 1953). P. 27- The cattle
has been estimated at 7 million (including 2.1 million cows
and 1.2
buffaloes), sheep and goats at 1.75 million, hogs at
0.14 million, and poultry at 14 niillion. Statesman's Yearbook 1959
(London: Macmillan and CO.).
4 The estimate of cultivated area is based on E. Rauch, Report to the
Government of Nepal on Farm Enterfirises. United Nations Food and
Agriculture Organization Report No. 260 (Rome, 1954).
6 Information in this chapter on irrigation is based on S. Theuvenet,
Report to the Government of Nepal on Irrigation, United Nations Food
and Agriculture Organization Report NO. 162 (Rome, 1953 ) .
6 Emile Rauch, "Eindriicke eines Fluges uber Nepal," Geographica
Helvetica, VIII (1953), p. 317.
7 Y. p. Pant, Planning in Underdeveloped Economies (Allahabad,
1955), p. 88.
8 An interesting description of this area is given by Charles Stonor in
The Sherpa and the Snowman (London: Hollis and Carter. 1955),
p. 170.
Q Tom Weir, East of Katmandu (Fair Lawn, N. J.: Essential Books,
Inc., 1956), p. 103.
l o Ella Maillart, The Land of the Sherpas (London: Hodder and
Stoughton, 1955). p. 15.
11 Bowers, Agricultural Developnzent in Nepal, pp. 24-28, gives a
short account of the chief crops of Nepal. T h e publications by Kihara
and Rauch cited above also give some information on crop distribution.
According to more recent estimates, rice occupies 9.6 million acres,
millet and maize 2.9 million, and wheat 0.8 million. Statesman's Yearbook 1959.
I* The tables in this chapter were abstracted from the results of the
writer's 1957 survey (below, note 14). Locations of the ten villages
are shown in the sketch map. Data for only five villages are given here.
It is well to cast a critical glance at the figures in these tables.
They do not profess to be entirely accurate, although they do give a
good idea of thc land use pattern. The writer was not allowed, in some
villages, to make measurements of land by chain and tape, and had to
be content with estimates arrived at by pacing. ( A field geogtapher in
Nepal always runs the risk of being equated with the tax assessor,
especially if he asks questions about land, crops, and productivity!)
Some figtires were gathered from farmers in ropanis. This local unit of
land meawIrement varies from one part of the Valley to another.
Generally, one ro1)ani equals 0.12 acres, but in some areas it may be as
large as 0.1 5, and in others, as small as 0.10. Moreover, a gre;lt deal
of dependence had to be placed on the accuracy of answers given by
the farmers, even thollgh these statements were checked canfu]ly.
l3
complete accollnt of Nepalese land tenure and tax systems is
available- For somc discussion of land tenure see Y. P. Pant, Planning
for ProsNrit~in Nepal (Katmandu, 1957), p. 47; hviS. shorn
et 01.1 The Economy of Nepal (New Haven, Con".: Human Rehtjoas
Area Files Inc., 1956), pp. 12-17; and Bowers, AgricJwd
ment in Nepal.
1

1 4 A survey of ten villages in the Katmandu Valley was conducted by
the writer in 1957. Resl~ltsof an earlier unpublished survey in eastern
Nepal by Director Chandra Gurung of the Department of Agriculture
in the Nepal Government were consulted in this study.
15 Pradyumna P. Karan, "The Pattern of Land Utilization and pas.
sible Expansion of Cultivated Area in Nepal," Ann. Assn. Am. Geog.
raphers, LXIX (1959). 191.
Ivnformation on the progress of the Rapti Valley Development
comes from The Colombo Plan, Sixth Annual Report of the Consulta.
tive Committee (London. 1957), p. 87, and from the Seventh Annual
Report. p. 100.

Population and
Settlement
More than any other factor, it is human occupancy which
gives character and significance to geographic areas, and the
processes behind the distribution of population reveal the
essence of geography and history. Even in the rugged landscape of Nepal, the areas which have not been fundamentally
altered by man's occupancy are few and remote. Inaccessibility is not a barrier; the agricultural terraces of the high
Himalaya attest to this. One may travel for days through
inhospitable country, encountering negligible evidence of
human lifc, only to arrivc at a tiny fcrtile valley teeming
with people. Nepal is an old land. Centuries of population
increases and frequent invasions have given rise to migrations penetrating to every corner of the country capable of
supporting life.

poor. T h e enumeration was taken in 1952 in eastern Nepal
and in 1954 in western Nepal. Though this census, thc
first ever taken in Nepal, represents a great achieveme~it
when one considers the nature of the terrain and the man!.
other obstacles cncountered, the population data is meager
in detail and relati\lely unreliable as compared to the ccnsus
material published in India or Pakistan. Some officials bclicve that the census failed to list as many as 15 percent of
the inhabitants in some areas, and that the enumeration
was incomplete in all areas. Thus it is possible that 10 or
even 20 percent of the total population is unaccoulltcd for,
and that the true population is between ten and twelvc
million.
Population Distribution

The Present Size of Population
Nepal is one of the smallest and most densely populated
nations in South Asia. T h e nation's total population of
8,473,478' is approximately equal to that of Texas or Ohio.
Only four American states-New York, California, Illinois,
and Pennsylvania-have larger populations. T h e average of
over 151 persons per square mile, nearly half the average
density of population in India, is almost three times that
of the United States and approximately three times thc
estimated world average.
T h e validity of the total population figure is highly
dubious. In theory, the technique uscd for enumerating
Nepal's population should provide a nearly pcrfect census,
but in practice the achievement of a detailed and systematic
enumeration was rendered all but impossible by thc prevalence of illiteracy and by the lack of proper training tor thc
enumerators.' 'T'he motives of the census workers were mistrusted by the people, and the public responsc was generally

In making population maps of Nepal, the geographer is
handicapped not only by the scope and quality of the available census data but by the lack of base maps. Nepal's Dcpartrnent of Statistics has published it1 the Nepali language
the population totals for small administrative units (thums),
but no official map delineating the boundaries of thc
thums has bcen issued. It was necessary to construct a basc
map (back pocket) with the help of information obtained
from officials in the Department of Statistics at Katmandu,
and to measure the areas of the units by planimeter. 'l'hc
choropleth technique was then employed to produce a map
of population densities (plate 17) in eleven categories for
the smallest mappable administrative division^.^ T h e dot
map (plate 18) presents a more nearly accurate impression
of population distribution from the standpoint of absolu tc
numbers.*
According to the 1952-1954 census data, thc averagc
density of population in Nepal was about 154 per squarc
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milr. O1,l\.about 10 pcrccnt of the total land area, ho\rrevcr,
devoted intc~~sivclyto the support of the population.
qltl,oughthe data on land cultivated in Nepal is unrcliablc,
figures indicate that 6.476 square miles of land was
culti,ratedfor food, which means there were 1,272 persons
mile of cultieated land (0.503 acre per persol)).
Pe
populatioll distribution in Nepal, as in other nations of
~ ~ ~Asia,
t ] is, estremcly irregular.Few parts of the world
are more empt!. than the snow-covered ranges of northern
Nepal; few parts are morc crowded than tlie K a t m a n d ~ ~
\Talley. More than three-quarters of the land area has a
population density higher than the national average, but
some areas have fewer than 50 persons per square mile. In
the major areas of concentration the average population
densities range from 500 to 700 per square mile, and there
are rural densities in a few small areas of more than 800
per square mile. Such density of rural population is hardly
approached in Western Europe or North America; it is
equaled only in monsoon Asia and in a few small areas of
Africa and the Caribbean. Despite the many empty areas,
virtually all of Nepal's space is fully used in terms of the
number of people it can support with its present technology.
In the mountainous northwestern province of Jumla, thc
population per square mile (31) is slightly more than in the
mountainous areas of Norway (28).
The river valleys of eastern hepal, with their moist climate,
are heavily populated; the west, with a drier climate, is
thinly settled. West of a line running southwest-northeast
from Siuraj to Lamjung is a region of dry mountains and
valleys that represents little less than half the total area of
the country, but contains only 30 to 35 percent of the total
population. The humid region east of the line, with a little
more than half of the area, supports more than 60 percent
of the population. (The major irregularity in this line is
\\'here it crosses Gulmi. Here the fertile valleys of the upper
Rapti and Babai rivers carry moderate densities of population westward into Piuthan.)
Densely populated areas are concentrated in two areas:
an allnost continuous zone extending along the southeastern
Terai from hlorang to Parsa, and a band of mountainous
coulltry stretching from Dhankuta and Ilam on the eastern
border to west-central Nepal, in which populous valleys,
peopled slopes, and empty ridge tops form a complex
Pattern of distribution.
In a more detailed view, five major clusters of population
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Katmandu's urDan arca is onc of the world's most dcnsely
populated places. (Life photograph by Jim Burke; copyright
Time, Inc.)
can be distinguished, the densest of which lies in the mountain valleys, from Kabhre Palchok to Syanja. Within this
region, which has an average density of about 300 to 500
per square mile, are tlie Katmandu Valley with merc than
1,900 and the Pokhara Valley with more than 700 persons
per square mile. At tlie political, economic, and cultural
heart of the nation, a mere 209 square miles in the Katmandu
Valley-0.4 percent of the total area of the country-contains somc 5 perccnt of Ncpal's population, resulting in a
density of 1,966 pcr square mile, which is comparable to the
density of popillation in the Piedmont Plain of New jersey.
T h e population of Katmandu's urban area attains a density
of 47,783 per square mile, almost twice that of New York
City (26,000 per square mile). Outside the Katmandu and
Pokhara valleys the complex population pattern of this
area includes fairly dense settlements in the valleys of the
Bagrnati and of the Narayani and its tributaries, some broad
zones of relatively light settlement, and several small tracts
of virtually uninhabited land; in gcneral, the population
thins out to the north and south of the mountain valleys,
toward the Great Himalaya and the Churia Hilis.
In the othcr four major population clusters, the average

densities range from 200 to 300 persons per square mile,
though in certain sections there are complex alternations of
high and low densities. These more moderate concentrations appear in the mountain valleys east of Khabre Palchok,
from Ilam to Dolakha; in the eastern Terai, from Biratnagar
to Parsa; in the midwestern Terai; and in the west-central
provinces of Piuthan and Culmi, along the valleys of the
Rapti and Babai rivers.
T h e remainder of the population is scattered among the
countless smaller valleys and basins of the interior; the fourfifths of the country that is too high or too steep for the
traditional system of agriculture is virtually unoccupied and
used only for its pastoral and forest resources. But even in
the most inhospitable mountain areas every patch of arable
land has been searched out and settled, so that the most
thinly peopled thums have gross densities of 40-50 per
square mile. Lightly settled tracts occur within the areas
of denser population, b u t most of the sparsely populated
areas occur in four regions: the Great Himalaya, the Inner
Terai, the far western Terai (particularly Kanchanpur and
Kailali), and Doti and parts of Dailekh and Baitadi. These
regions contain sizable tracts of virtually unoccupied territory, and have a population density generally of below 50
persons per square mile.
TABLE lV

Area
Geographic Regions
sq, mi.
A. HIMALAYA
MOUNTAINS
I. Eastern Mountains 10,483
11. Western Mountains 29,604
111. Katmandu Valley
209
B. INNER TERAI
I. East Inner Terai
1,650
11. Central Inner Terai 2,399
111. West Inner Terai
700
C. TERAI
I. Eastern Terai
5,528
11. Midwestern Terai
1,176
111. Far Western Terai 2,814
NEPAL
54,563

% of
Total
Area

Popula- Total Density
tion Popula- per
tion sq. mi.
1955

19.2
54.3
.4
3.0
4.4
1.3
10.1
2.1
5.2

T h e regional distribbtion of Nepal's population, in terms
of the geographic divisioils outlined on the regional map
(plate 35), is shown in Table IV. T h e most thinly settled
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of the three grand divisions is the Inner 'l'erai, in wthich an
almost continuous belt of empty land follows the crest of
the Siwalik and Churia Hills. 'I'he Terai, with a fairly
u~iiforrnlow relief generally about 300 feet above sea level,
is the home of more than 30 percent of Nepal's people, but
the population is concentrated in the moist eastern and
niidu.estern divisions, \\,liere conditions favor the cultivation
of rice, sugarcane, and jute. The far western T'erai, with its
dry climate, is even more sparsely populated than the Inner
'I'erai. In the Himalaya, a niountainous region about 70 to
100 miles in width, the rich alluvial soils of the river valleys
favor intcnsivc rice farming, 2nd the empty land occupies
the ridge tops and the barren northern ranges. Except for
concentration in the Katmandu Valley, the
the u~~paralleled
average density of population in the Himalaya is much less
than in the Terai, but it presses no less heavily upon the
resources of the soil; the population per square mile of cultivated land is almost as high as in the most crowded parts
of the Terai plain.
The distribution of Nepalese population is intimately
related to the agricultural potential of the land; the most
important single factor is not water supply but relief, whicli
determines the extent and the productivity of the land
available.
Population lncrease
'11e history of population numbers in Nepal is one of the
most perplexing problems in its historical geography. Only
the roughest sort of speculation call be offered for any time
before the twentieth century. There is no way of estimating
the population in ancient times, but the gradual absorption
and displacement of the older native groups by migrations
from India and Tibet, which proceeded for many centuries,
may have brought about a slow rise in population.
Estimates as to the size of population on the eve of the
twentieth century at best are based on flimsy data, and at
worst are fantastic guesses. Around 1901 the population
~ this estimate
was believed not to exceed four m i l l i ~ n ,but
can be accepted only with great caution. The period since
1900, with relatively stable political and economic conditions,
has been one of upward trend in population. In 1920 the
population was estimated at 5,537,765, and in 1941 at
6,283,715. The census of 1954 showed a population of
about 8,400,000. According to these figures, the population

of Ncpa] liar llcarly doubled since 1900; though it is difficult
to determine how ~ n u c hof this apparent increase is real, it
is evident that the improvement in social and ecollomic
conditions during this period has been reflected in a considerable population increase.
The increase in population for the period 1920 to 19521954 has been plotted in both absolute and relative terms
(plates 19 and 20). In general, the absolute increases are
small in districts which have low average densities of population, whereas striking gains are recorded in the densely
settled eastern mountain districts. In the populous Terai,
however, absolute growth and percentile increases have been
small except in the eastern districts of Parsa, Bara, Rautahat,
and hIorang, and in Kanchanpur and Kailali in the west.
The eastern Terai districts show high absolute growth, but
this represents gains of only 15 to 25 percent in these
populous districts. The greatest increases, absolute or relative, occurred in Chisapani, Dandeldhura, Baitadi, Doti, and
Dailckh. ?'he increase in Chisapani appears to be due to
tlie grouing commercial importar~ceof the district, which is
located on the ne\v highway leading into the Katmandu
I'allcy from India. The map of percentile change shows
that, in gcncral, the more thinly populated areas have the
liiglicr percentile increases.
In order to explain the regional pattern of Nepal's populati011 growth during this period, we would need to know to
lvhat cxtent it has been influenced by regional differences in
ratcs of natural increase and by migrations into areas of new
employment opportunities. 'The available evidence is not
sufficient for a detailed analysis. Similarly, it is difficult to
project population trends in the absence of birth and death
statistics. However, there is little doubt that the Nepalese
population is increasing. Some observers estimate this increase to be about 150,000 to 200,000 per year, or a r ~ c t
annual increase of about 2 percent.

absent, the puerperal death rate, for instance, certain]* ap
pears to be very high. It is possible, also, that the actual sex
ratio is not as high as the figures show, since social and
cultural factors might tend to cause underenumeration of
females throughout the country.
Neither of these explanations, however, will account for
the remarkable regional variations in the sex ratio, which
ranges from 95 to 138. In India, also, where the average ratio
is approximately the same as in Nepal, there are striking
regional differences (in the villages of northwest India
there are 895 females per 1,000 males, but in South India,
women outnumber men). Regional differences in mortality
are too poorly understood to be invoked as a factor in the
sex ratio pattern; but regional variations in the outmigration
of young males have decidedly accentuated the pattern. Men
in Nepal, as in India, find it cheaper and more convenient
to leave their families in the countryside to carry on the
traditional occupations, while they themselves live in small
towns and cities as factory workers and, in some cases, in
villages as agricultural laborers. The higher proportion of
females in the population of the eastern mountains may be
partially explained by the flow of male migrants to India
for work or as recruits in the British or Indian army. In
pioneering areas of the western mountains the lower proportion of females is related to a heavy migration of men. With
the exception of Saptari, Mahotari, and Rautahat, there is a
high percentage of males throughout the Terai, which may
be explained by the large number of men coming into this
area as traders and merchants from adjoining parts of India
and from northern Nepal. It is difficult, however, to explain
the contrast between Sarlahi, which has the highest sex ratio
in the country (138), and the adjoining districts of Saptan,
Mahotari, and Rautahat, which have a very high proportion
of females. It is possible that the presence of trading centers
in Sarlahi has caused a concentration there of male population from the surrounding area.

Sex Ratio

Whatever the inadequacies of tlie data may bc, it is
evident that Nepal, like most Himalayan lands, has a deficit
of females (platc 21 ) . This phenomenon is apparently most
pronounced in the adult population, and it may be best
explained by the assumption that in Nepal, as in many areas
of high death rate, mortality is markedly higher among
females throughout the lifespan. Though vital statistics are

Rural Settlements
T h e details of population distribution in a geographic area
are reflected in the form and arrangement of settlements, and
the architecture of dwellings reveals the influence of climate
and local resources.
Most Nepalese live in rural settlements. The Interim Report of the Census lists a total of 19,819 "villages," but no
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definition of this term is given, and such settlements vary
&idel! in both size ancl morpliolog!~, from thc compact
group of 500 or more houses in the 'I'erai to the scattered
grouping of separate farms in the R4iddle Himalaya.
In the Great Himalaya the topography has strongly influenced the de\relopment of the agglomerated settlement;
villages are small, consisting of riot more than 25 houses
built on the more or less level ground of the valle!.s close
to the small plots of cultivated land.s Houses and fields are
protected from the danger of avalanches and landslides by
wooden or stone fences or by forested slopes. 'This need for
protection, the scarcity of land level enough for building
and cultivation, and (in the central and western mountains)
the limited water supply encourage the clustering of dwellings and at the same time limit the size of the settlenient.
Houses in the western ~nountainvillages are of piled local
slate, with flat roofs constructed of timbers covered with
slate or thick boards (plate 2 3 ) . They are built close 'together, frequently with common walls, and attached houses
may be built around a central courtyard to form a multifamily dwelling, each family's quarters remaining separate.
T h e houses are usually of two stories, with stables and
storage area on the ground floor and living quarters above,
reached in the multifamily buildings by ladders from the
courtyard. \Vheii an inside hearth is used, smoke escapes
through an opening near tlie roof, but most cooking is donc
out of doors. Dwellings are built 011 the soutlierii slopes of
the mountains, and oriented to receive as much sunlight as
possible, a factor of importance in this region of bitter cold.
In,\vinter the flat roof holds a thick covering of snow which
insillates against thc cold; when tlie sliow melts in spring,
dripping is not concentrated at thc corners and developnient
of gulleys at the base of the ~rallis mininiized. In the morc
humid eastern mountains the roofs are gabled but lo\\r
enough in pitch to hold a snow cover in winter, and havc
oj~erhangsto protect tlic walls from heavy rains.
A peculiarity of the settlemcnt pattern in this region is
the "t\vin settlciiient" uscd by some small con~niunities. A
sccond villagc, similar in architecture and plan to the home
\'illage, is occupied by all or part of the group at certain
scasms, sul~plemcntiilgtlie land available for cultivation and
1)asture. 'Ille two villages, though perhaps not very distant
each other, may havc a difference of some weeks in
grow'illg scasolls if 011cis on a slope with ilortherll cxposurc
illld the other has a soothern cxl~osore;after the planting
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Dwellings in the dispersed settleiilcnt may stand at some distance from each other or in small groups.

This thatched two-storicd h o u s e - w a n
farmer near Katmandu.

season has cnded at tlic southcrn scttlcnicnt, a part of thc
group may go to thc northern scttlcmei~tto plant a sccond
crop. 'I'his arrangcinciit also pro\.idcs some protection against
the dcca!, of \vatcr\\.a!.s, for \\.atel may be availablc at one
site when the suppl! has failcd at thc otlicr.
'I'he dispersed scttlcmcnt, consisti~igof a group of more
or less isolatcd farinsteads, is characteristic of thc RIiddlc
Himalaya and tlie Inner l'erai."l'he
land is liinitcd in
productivity, and the distribution of available watcr is uneven. ?'he farmer usually builds his house on the liillsidc
above the land he is cultivating, and about a dozen dwellings
may be scattered over an area of 25 to 35 acres. This type
of scttlement is most common in tlic ruggccl and forested
western mountains, where clcariiigs arc sniall.
'I'hc characteristic dwelling in tlic Inner Himalaya aiid
the hlahabharat Range is the double-roofed housc with
\valls of piled slate chinked with mud and finished with a
plaster of the red lateritic soil common in tlie ri\.cr vallc!.s.
'I'he roof is usually hipped and thatchcd with rice stra\jl, but
in some scctions ma!, be of slate \\lit11 a simple gable. Iithcr
style of roof has an overhang to protect the walls during
tlic nionsoon rains. In the rain!, castern region thc roofs
often havc a pitch of 45 degrees or more, but are less steeply
sloped in the drier areas. Window frames are of wood. As
in the Great Himalaya, the houses are usually of two stories,
with the lower floor given over to storage and stable.
111 a survey of 133 farms in five villages of the Katmandu
Valley, about three-fourths of tlie family dwellings wcrc

found to be coiistructed of mud, and the remainder of brick.
Two-story houses were most commoil except in the villagc
nearcst the capital, where three-story dwellings were thc
prevailing typc ancl sevcral four-story houscs were also
found. Each of thc villages had a few one-story dwellings.
In the central and eastern sections of thc Inncr Himalaya,
cspeciall!. in the Katmandu and Pokhara valle~s,wider land
areas arc a\*ailablc, and dwcllings ma! I)e partly scattered in
separate fields and partl! grouped. fIere a hamlet of five or
six houscs ma! bc siirroundcd b!. scattcrcd farmsteads. In and
near the Katmandu j'allc! tlie cliinatc is niildcr and timber
Inore abundant; tlic older houscs arc 1)iiilt of \vood on stone
ll
foundations, and nc\vcr construction is of brick, t l ~ o l ~ g tllc

L~~~:rLig~

tltc stow l~uubc\rlucrilcd ~ b u i c .
.4t devathns a h i c 5,000. feet, a reQth1y i t M~ f *
may acmmnwbh a mare wmpso) villqp, but in tbe k*
and &try lorm valkvr so& flat had n n wne pow^ g.
nsed for rice fields
Between Pokh~raand thc mail1 stream d the Kali Ga*
the pfarmers-ill this area mostly &dl-0
gm~m
living in thc \?allcs bottorns-build "round h m n
of piled stom with thatcllcd roofs. These hours, which are
actually d1iplial in plan, arc less expensive to construct
than the rectangular ones.
nK compact village, with all of the dwellings concentmted
m 8 central site, is the characteristic rural settlement of the
Tea&
termin is c ~ r n p n t i v e l ylevel and the land
to

*
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more uniform in productivity.1° In the eastern Terai the
villages are comparatively large; the area of 25 to 35 acres
which in the Himalaya might be occupied by a dozen families
on scattered farms here might contain more than 500 closely
built houses. T h e elevated areas lying above the flooded
fields must accommodate a large number of cultivators, each
of whom may be working a number of tiny holdings scattered
in the expanse of low-lying rice paddies.
In the drier regions of the Terai-the midwestern and far
western divisions-the villages are smaller and less widely
separated than in the east. In an area with few sources of
water, houses may be clustered about a village pond; a higher
water table with more numerous wells may permit the
development of scattered outlying hamlets apart from the
compact village.
T h e developmeilt of compact settlements is encouraged
in some sections of the Terai by the presence of wild
carnivorous animals in the thick sal forests. Social and cultural factors, among them the strong superstitions among
Hindus concerning new sites for housing, also play a part
in the tendency toward nucleation.
In the Terai the dominant house type is rectangular and
gabled, constructed of wooden posts supporting beams upon
which the bamboo framework of the roof rests." Walls are
of wattle-grass fastened to the external wall braces and
plastered with mud mixed with straw. T h e roof is steep,
particularly in the rainier eastern Terai, and is covered with
a tightly woven grass thatch which may be a foot in thickness. T h e wealthier class build houses of a similar plan with
mud walls and tiled roofs. Thatch, however, is the more
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Thatched "round houses" are occupied by the poorer farmers
of a Pokhara Valley settlement. (Geographical Review)
practical material, because it is easier to apply to a steep
roof and, having no channels to funnel the rainwater, allows
it to trickle gently to the ground.

.
In the Katmandu Valley the dwellings are often clustered into
a hamlet.

Urban Settlements

Nepal is a nation of more or less self-sufficient villages.
T h e need for urban services is not great, and there are few
urban places. T h e Interim Report of the Census lists only
Katmandu, Lalitpur (Patan), and Bhatgaon (Bhaktpur) as
urban centers, but there are several settlements in the Terai
which should be classified as small towns because of their
characteristically urban functions. Among these are Biratnagar, Birganj, and Bhairawa (Simra). T h e growth of commercial towns in the Terai is inhibited by the presence of
several Indian towns at roadheads or railheads near the
border.
Unlike American cities, which are of comparatively recent
development, Nepalese towns are quite complex in origin,
function, and morphology. T h e Katmandu Valley townsKatmandu, Patan, and Bhatgaon-grew as politicoeconomic
centers of the kingdoms or principalities of local chiefs and
were therefore surrounded by walls, withill which the houses
are huddled close together. Their original function was to
control the neighboring territory, but the obvious advantages
of security drew to these fortified centers other functions
like handicrafts, trade, and commerce.
T h e settlement usually grew up around the temples; thc
locatioil of Katmandu on the holy river Bagmati
gave
it
added religious importaiice. T h e annual visits of pilgrims
to its Hindu temples and Buddhist shrines have provided

commercial opportunities and today continue as in ancient
times to contribute to the growth of Katmandu.
T h e Terai towns-Biratnagar, Birganj, and Bhairawa-are
more recent in development and differ from the older
classical towns of Katmandu Valley not only in architecture,
morphology, and street layout, but in origin as well. These
Terai towns are essentially overgrown villages whose growth
has been fostered by active commerce between India and
Nepal, and during the past half century by the development
of factory industry. These three Terai towns are served by
airlines, and Rirganj lies on the main railroad and highway
link connecting Katmandu Valley with India. Biratnagar,
an important industrial center, lies but six miles from
Jogbani, a railhead in India, and Bhairawa is about five miles
from the Indian railhead of Nautanwa. These Terai towns
resemble the small towns of the Ganga Valley in morpholom
and layout.12 For instance, they are characterized by the
absence of clear-cut fuilctional zones, although a business section may be distinguished in the central part of the town.
This central business district goes by the name of b a ~ r .
T h e bazaar of Birganj and Biratnagar are greater in size and
commercial importance than that of Bhairawa. Surrounding
the bazaar are residential zones with retail shops scattered
among them. Industrial a r m are not distinct. Thae
Nepalese towns have no "civil lines" (settlements added to
old Indian towns during the British rule) with broad, plVed
tree-shaded roads and the bungalows of officials.

SOME RURAL HOUSE TYPES
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Stone walls, slate roof
(Humid Eastern Himalaya)

Two-storied, stone, stone slab flat roof
(Arid Western Himalaya)

MIDDLE HIMALAYA
WELL-TO-DO
Two-storied, stone, hipped roof

POOR
Stone wal1,thatched-roof. Round house

C. TERAI
WELL-TO-DO
Mud walls, tiled ridge-roof
_I

POOR
~ u ord wattle, thatch roof
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Katmandu
~

~ ~the ~classical
~ city
~ of
d ancient
u , Nepal, provides a
,,nous pmfile of Nepal's cultural history. It represents the
heroic and medieval ages of Newar civilization, typifies the
Hindu influence in Katmandu Valley, and is a relic of the
Rana heyday. In certain functions, too, it reflects the modern
institutions of the twentieth century.
The ongins of Katmandu are unknown but very a n ~ i e ~ t . 1 3
The Hanuman Dhoka or Temple Square with the old palace
and the surrounding temples forms the nucleus of the town
(plate 24). In this central area there are more temples than
homes, more gods than humans. T h e temples and pagodas
rise roof upon roof to the sky, and there are countless shrines,
each with a Iingam inside and an adoring bull lying before
it, large Garudas-bird gods-with collars of snakes and
beautiful folded wings, and elephant gods-the wise Ganeshas
-with their trunks worn smooth by fondling human hands.

sacred hill where the holiest and largest Hindu temple in
Nepal is located. At Pashupatinath the curving bank of the
Bagmati is lined with ghats-great flights of steps leading
down to the sacred stream from the massive gilt-towered
temple of Lord Pashupatinath. The cobbled lanes approaching the temple are crowded with priests, mendicants, and
cows, with touts who offer to "guide" the visitor to the
city's most sacred places, and with their pilgrim clientele.
T h e children of the priests play among the crowds, lambs
trot about in the lanes, and mingling with them all are
the sacred bulls of Lord Pashupatinath.

Brilliantly painted carvings on the roof beams of a medieval
temple in Katmandu.

Details from temple carvings. The elephant god is Ganesh, a
son of Siva. He is a wise god and a bringer of good luck.
The temple roofs are supported by slanted beams sculptured into many-armed and many-headed deities, painted in
luminous blue and vermilion, ocher and yellow and white.
Each beam is held in place by a sloping member carved
with minute care to depict the rites of procreation. These
motifs are everywhere in Katmandu, in each pagoda and
temple. They were designed t o frighten away the goddess
of lightning, a virgin, and to strengthen the holy in rejecting
temptation. They render Kinsey and Freud superfluous, and
banish prude~yand smut!"
Like many other sacred Hindu sites, Katmandu lies on a
sacred river, the Bagmati, which a t Pashupatinath (on the
northeast edge of the town) narrows and curves around the
) ~ ? U L A T I O NAND SETTLEMENT

T o the northwest is the Buddhist temple of Swoyambliunatll, and all around the city are Buddhist shrines visited
by votaries from various parts of Nepal. In its urban landscape and architecture, Katmandu shows a curious blend of
Hinduism and Buddhism.
T h e business section is roughly coincident with New Road
(Judha Sadak), including the adjacent older sections. T h e
statue of Judh Shamshere Rana stands in the central place.
In this business section the low-ceilinged ground floor is
usually a retail shop, the upper floor residential, with elaborate lattice-work balconies and windows. T o the north and
east, near Hanuman Dhoka, the business section declines
in importance-the retail shops are replaced by grocers and
small merchants, squatting 011 the steps between the stone
an~malsof the temples, selling cloth, grain, salt, rice, flour,
and green vegetables.
T o the southcast is Singha Durbar, the enormous palace
maze in which all government departments operate. A little

to the north of Singha Durbar is the Tri Chandra College,
and across the Rani Pokhari (lake) from the college is
Durbar School. Southwest of this educational-administrative
section is the Parade Ground, which separates it from the
older part of the town. The local topography has favored
the spread of the city in all directions but the south, where
the wide Bagrnati forms a barrier to further expansion. T h e
town has expanded considerably to the east, especially along
the road leading to the airport. T h e comparatively modern
. residential-business section of the east side is known as Delhi
Bazar.
Quite distinct but adjacent to the town proper is "King's
Wayv-a grand street lined with shade trees and large
palaces in separate gardens. This section contains the Royal
Palace (Narayan-Hiti), palaces of princes and wealthy Ranas,
and clubs. T h e Royal Hotel, a converted Rana palace with
minarets and cupolas, a marble terrace with a fountain, and
bathroom fixtures flown in from abroad, is the rendezvous
of Katmandu's diplomatic corps, the Ranas, and the International Club. Half a mile from this oasis of excellent food
and witty talk the streets become narrow and crooked, and
in the heart of the slum degenerate into dirty bylanes with
courtyards serving as public sewers.
Katmandu lies like a gleanling sword along the north bank
of the Bagmati. Among the pink houses and narrow lanes
where 105,000 people live in medieval squalor rise 40-odd
palaces of the Ranas with their Versailles-Buckingham architecture and gardens, and the countless tired pagodas, like a
Hollywood dream of far Cathay.
For centuries the administrative and cultural heart of the
Himalayan kingdom, a goal of both Hindu and Buddhist
pilgrims, a Hindu capital built upon the remains of the
ancient Newari civilization, Katmandu presents an urban
landscape of tremendous complexity and innumerable contrasts.

'l'he King and p i e e n ride through t h e H a n u m a n UhOka, t h e
heart of t h e old city. (Life photograph by Jim Burke; copyright
Time, Inc.)

-.

1 This figure is fro111 the 81-pagc mimeographed report, Census of
Population (edited by Howard J. Kumin, United Nations statistical
expert), which was published by the Nepal Government in late 1958.
This final report was not available in the United States at the time of
writing, and other popillation figures used in this chapter and in the
preparation of the maps are from The Interim Report of the Censusf,
Nepal (Katmandu: Dept. of Statistics, 1955).
2 According to the Interim Report, 15,000 operators visited a total
of 1,755,546 houses in Nepal and the entire nation from "Teraito the
Himalaya on the Tibet borders and from Mechi to Mahaka]i was
visited during the specified time, and the census was taken by going
from home to home and from village to village." The difficulties
encountered, howcver, are also described, and the resulting errors in
the census are explicitly admitted.
3 Much experimentation preceded the adoption of the specific density
categories employed. Nepal, with its extreme variation in population
density, presents a difficult problem in categorization. The final selection was based on thc conclusion that the choropleth map should
delimit important natural and cultural areas and emphasize certain
critical population areas.
4 In the constructio~iof the dot map the best guide to the location
of population within a thum was the topographic sheet (1 inch to 4
miles) and acrial photographs. Outline maps of the individual districts
and their thums were first prepared on tracing paper. These outlines,
of the same scale as the sheets, were superimposed upon them and trial
dot maps were made to work out preliminary distribution patterns.
6 For general discussio~lsee Toni Magen, "Regions and Populations
of Nepal," Geographica Helvetica, XII, 4 ( 1957). 22-33.
6 Compiled from the Interim Report of the Census. See plate 35 for
boundaries of these divisions.
7 \Yilliam Wilson Hunter, ed., ?'he Imperial Gazetteer of India, new
[3rd] ed., 26 vols. (Oxford: Clarendon Press, 1907-09), XIX, p. 40.
8 Information on the settlement types and dwellings of this region is
drawn chiefly from the reports of Jiro Kawakita in H. Kihara, ed.,
Peoples of Nepal Himaluya (Kyoto: Flora and Fauna Research Society,
1957), pp. 26-42.
9 Enayat Ahmad, "Rural Settlement Types in the Uttar Pradesh,"
Ann. Assn. Am. Geographers, XLII (1952), 243-46.
10 For a good discussion of the compact Terai settlement in the
adjacent part of India see R. L. Singh, "Evolution of Settlements in
the hfiddle Ganga Valley," National Geographical lour. of I n d k I
(1955), 69-114.
11 R. L. Singh, "Typical Rural Dwelli~lgsill the Umland of Banaras
(India) ," National Geographical lour. of India, 111 (1957). 62.
12 For a fuller discussion of the morphology and layot~tof Indian
towns see P. P. Karan, "Thc Pattern of Indian Towns: A study in
Urban hforphology," lour. Am. Inst. of Planners, XXIII (1957), 70-75.
13 Probably as early as sixth or seventh century B.C. According to
legend, it was founded by King Gunakamdeva.
14 This element in the religious art of Katniandu is an ~ l l d l k ' : l t l ~ ' ('I
~'
the dominance of the Tantric clilts (see C l i ~ p t c r8 ) . ''The (:ar\ lixS 'lt
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Road, in Katmandu's business section. The m o n u m e n t in
the foreground mmmemoratcs a n earthquake.
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Cultural Diversity
Nepal appareiltly was populated mainly by large-scale migrations, over a period of many centuries, from all of the
surrounding areas. T h e intermixture of h/longoloid groups
from Tibet with Indo-Aryan people from northern India
has gone far to break down homogeneity of race, and has
produced an extremely complex cultural, linguistic, and religious history. Nepal has no distinct races, in the strict
sense; on the other hand, the great variations of environment
in this country of contrasts and the difficulty of communication between different regions have preserved distinctions of
language, culture, and even of physical characteristics between population groups. Though the unification of the
kingdom took place late in the eighteenth century, some
of the tribal organizations have remained more or less intact.
Some ten or twelve major ethnic groups, and a number of
smaller ones, are represented in the population. This situation raises many questions of interest to the geographer
which cannot at present be answered even in part, so scattered and inadequate is our knowledge of the Nepalese
population.'
As a basis for studying the process of acculturation in
Nepal, it would be valuable to map ethnic groups in areas of
extensive acculturation; this would require a detailed survey
of cultural characteristics, and criteria for distinguishing between ethnic groups should be developed on the basis of
statements of members of the dominant group and of the
minor groups. T h e role of pilgrimage to holy places in culture contact and culture change might also be a fruitful
subject of study in Nepal.
A number of questions, some of which were pointed out
in the preceding chapter, are raised by the Nepalese population pattern, and the study of Nepal's cultural geography is
relevant here also. Regional and ethnic differences in natural
increase should be determined, and the causes of any sig-

nificant differences investigated. For example, the role of
polygamy in bringing about differences in the rate of population increase should probably be studied.
A comprehensive description of Nepalese pastoral life and
movements is
as are other studies of the ecOnomic and social life of the people.
W i t h the information now available, we can only survey
briefly the major ethnic groups distinguishable in the population, and their regional distribution. A11 of these groups are
of more or less mixed origin, and the lack of information on
their history, customs, and social organization makes clear
distinctions difficult.

Race, Caste, and Tribe
Certain regional characteristics of physical appearance may
be distinguished in the Nepalese population, probably corresponding roughly to the areas of Tibetan and Indian migration and the degree of intermixture between these peoples.
People with dark skin and hair and brown eyes tend to predominate in south en^ Nepal, and fair (yellowish) coloring is
regarded as characteristic of more northerly lands. Stature is,
in general, greater in the sooth than in the north. T h e prevaili~igbrunetteness of the south includes many small groups
of medium-colored and fair people; in the predominantly
yellowish-white region of the north there are many who display brunette qualities. In general, the Mongolian element
is domilla~ltio the Great Himalayan area, and the IndoAryan is indigenous in the southern area along the border of
Indiam In between, there has been considerable intermingling
of the hllongolian and Indo-Ar~~an
strains. In addition, there
remnants of the Dravidian group which may have
are
formed the original population of Nepal.
The Nepalese tribes vary ill the extent to which they have

The Sherpas, fanlolls as mountaineers, are the best known of the
tribes in the Great Himalaya. Above, the wife and daughters
of Tenzing, who dimbed E~~~~~~
with ~ , , l ~ ~ ~ .

maintained their distinctness of language and culture and
their unity of social organization. Though each has its
home district where most of its people live (plate 2 5 ) , most
of them are also to a greater or lesser extent dispersed over
the country. This dispersion and mixturc of the tribes apparently has facilitated the spread of the caste system, which,
with the penetration of the country by Hindu culture, has
been gaining in influence in Nepal for several hundred !.ears.
A curious example of this phenomenon may be obsen,ed in
the Himalayan region. Here the caste systcm at present is
loose and ill defined and apparently foreign to the social
tradition of the native tribes, but appears nevertheless
to be gaining ground; with the physical isolation of this
region it seems quite possible that the caste system will gal11
strength in the Nepal Himalaya as it weakens in the Ga1lg:l
Valley of India.
Although tribal organizations are quite different in their
social structure and function from castes, the two s~stcnls
have tended to become f ~ ~ s c in
d Ncpalcse socict?'. A
Nepalese asked to name tllc inhabitants of his \'illagc ivill
the names of Nepalese tribcs and Ililldll
give a list in
castes are i~icxtricablymixed. All these groups arc P ~ P ~ ~ ~ ~ ~
spol;ell of as "castes" and the various tribes are considered
to havc differing status in the caste strllctllrc, though eyccl't
for the hiill caste grollps it is not possible to rank the tri1'cq
exactly AS to their ]losition ill the social

The NcWars, \\~hohave becn under the iiifluence of Hindu
culture for about fifteen centuries, have developed a comp1cx
and rigid syst~lnof occ~~pational
castes.* Outside the Katrnandu
however, individuals of a given tribe are
generally regarded as belonging to the same caste. In some
regions where a number of tribes live together in the same
communities, the occupational status and relationsllips of
persons of different tribes seem to justify referring to the
system as a caste society, but this is not true of all regions
where tribal groups are n ~ i n g l e d . ~
The social organization of the Nepalese tribes has rlot been
studied, but each tribe is divided into a number
of clans or "thars," many of which are exogamous. Each
clan is divided into kindreds or "gotras" which are strictly
exogamous. This tribal organization is a deterrent to the
growth of caste distillctiolls within the tribes, since endogamy
is essential to the development of a caste group.
The racial origin-real or imaginary-of a Nepalese social
group is of primary importance in determining its status;
Indo-Aryan ancestry has been a sourcc of prestige in Nepal
for centuries, Hinduism having been increasingly dominant
in religion and the ruling families having been of IndoAryan and Hindu background. As in India, the priestly caste
of Brahmans are theoretically at the summit of the caste
structure, and Brahmanic caste rules have tended to preserve
the integrity of this group, which is of predominantly IndoAryan origin. Just below the Brahmans in the social scale,
and considerably more powerful in the economic and political
life of Nepal, are two groups which may be regarded as both
tribes and castes-the Chetris and the Thakurs. The present
royal family and many of the noble families are members of
the Thakur group, who are less numerous than the Chetris
and claim descent from the Raiput dynasties who ruled
western Nepal prior to the unification of the country in the
eighteenth century.' The Thakurs are predominantly hlongolian in appearance and resemble the Magar and Gurung
people of central Nepal, whose ruling class they formed before the Brahman migration. The Chetris also assert the
Indian origin of their ancestors. Their physical characteristics,
though they differ somewhat from those of the hill tribesman,arc perhaps as much Mongolian as 1ndian.b Their name
is a corruption of the Sanskrit Kshatriya, meaning warrior,
which is applied to the second highest Hindu caste. The
ancestors of the Chetris are believed to have been two groups
who were gmnted status in this high caste by the early

Brahman immigrants: an ancient Indo-Aryan tribe of western
Nepal called the Khas, who intermarricd with the Raiput
refugees at the time of the Moslem coilquest; and the offspring of Brahman immigrants and the women of the.western
hill tribes.6 Though the original home of both Thakur and
Chetri tribesmen was in the hills of central and western
Nepal, both groups are widely scattered today. They have
beell granted extcnsive landholdings in all parts of the country, the Thakurs having been the political and the Chetris
the military leaders of the nation for five centuries. Both
groups are devoutly Hindu in religion and comparatively
strict in the observance of Hindu customs and caste rules.
Also iviclely scattered are the "menial tribes," including
the Damai (tailors and musicians), Kami (blacksmiths),
Sunnar (goldsmiths), Kumbhar (potters), Pore (sweepers),
and Sarkliai (shoemakers) . These low-caste occupational
groups correspond in status to their counterparts in India;
the people thcnlselves are closer to the Indians in appearance
than are thc Nepalese hill tribes, and may have retained the
marks of thcir Indian origin by virtue of their low caste, as
the Brahmans have rctained theirs for the opposite r e a ~ o n . ~
RIembers of thcsc groups are confined to their crafts and may
not be \varriors; men of the fighting classes do not eat in
their company.
The remainder of thc Nepalcsc tribcs are of intermcdiatc
caste status, and their prccise ranking, which in any case
caiinot be exactly dctcrniined, need not conccrn this discussion.
In general, the hill tribes of Ncpal arc of hlongoloid origin,
and probably are mainly immigrants from Tibet. T o varying
degrees these people have come into contact \\it11 Indian
immigrants. In the Katmandu \'alley and in southern Nepal,
the physical and cultural signs of such contact arc more
discernible than elsewhere; in the northern mountains close
to the Tibetan border, the Indian influcnce on physique,
language, religion, and customs is slight or absent.

urrnan

lguagcs

of Nepal. ?'heir cultural similarity to the pcople of India
inav be csplailled by the grcatcr accessibility of the Katmandu \'alley as comparcd to the rcst of Nepal. What is
kno\v~ias Ncpalcse art-inctalwork, paintiiig, sculpture, architecturc, and litcrature-from about the thirteenth to the
nineteenth ccntury was entirely the work of the Newars.
'I'hcir material culture \\,as archaic in some respects and of
rcnlarkablc maturity and accomplishment in others.0 To
those who have seen the Newar towns of Katmandu, Patan,
and Bhatga"on7it is ~asta;iishing that~so~advanced
a civiliza*?'-$.
b ~ 1 v ~ i b Y 7 a a iagf~cu~tureFwithb~tTP1o~
1f
or
Y
and entirely dependent on human lab
are co~lcentwtedin and near the KatmKnri
,

to some extent. Most:
have small Newari
trading communities.1o They arc divided into Buddhist and
Hindu groups and have a complex social orgariization.
?'he Gurkha soldiers of the Nepalese army, as well as of
the British and Indian armies, have for many years come
chiefly from the Gurung and Rlagar tribes of central Nepal,
the Gurungs being especially reiio\vned as \varriors." The
Gurungs, a pastoral pcople closely resembling the Tibetans,

,

Distribution of Tribal Ctlltures
'I'hc Newars, believed to be the original inhabitants of the
Katmandu Valley, are an ailcie~itpeople of unknown origin.
Though they are said to be related to the Nairs of ~out11er11
India, there is little evidence for this, and authorities tliffcr
as tb the degree of their kinship to Indo-Aryan p e o p l ~ s . ~
Their language is of thc Tibeto-Burman group, tliorig : t
A Gurkha trader of the hfiddle f-Ilrnalilya.
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'I'he Ne\r,ars are concentrated in and near the Katmandu
\'alley, \vliere they constitute a large proportion of tlic population, but l~eingthe principal indigenous niercantile group
in Nepal, they also are dispersed to some estent. hlost
villages in central Nepal, it is reported, have small Ncwari
trading coni~nunities.~~
?'hey are divided into Buddhist and
Hindu groups arid have a complex social organization.
The Gurkha soldiers of the Nepalese army, as well as of
tlie British and Indian armies, have for many years come
chiefly from the Gurung and Magar tribes of central Nepal,
the Gurungs being especially renowned as warriors.ll T h e
Gurungs, a pastoral people closely resembling the Tibetans,

are concentrated 011 the southern slopes of Annapurna, Mimal
Cliuli, and Ganesh Himal. Substantial colonies of both
Magars and Gurungs exist in all scctions of Nepal, however,
as Gurkha soldicrs settled in various parts of the country
Magars inhabit the areas
following the conquest.'"The
directly south and west of the Gurungs, in the Palpa district
and adjoining areas west of Katmandu Valley. A predominantly agricultural people, they formerly occupied the
nlidwestcrn Terai and the west Inner Terai, and were among
the first Nepalese to come into contact with Hindu immigrants from India. Less Mongoloid in appearance than the
Gurungs, Rais, and Limbus, they are more Hindu in culture,
and in their customs and ceremonies are very similar to the
Chetris.]"
'I'he major tribes of the eastern mountains are the Limbus
and Rais (known collectively as Kirantis), the Sunwars, and
tlie Tamangs. There has been considerable intermixture
between the Kirantis and the Sunwars. ' f i e Sunwars occupy
mainly the vallcys of the Likhu Khola and Tamba Kosi rivers;
the Limbus, the most easterly section of the Himalaya;
and the Rais, the region just west of the Arun River.14 T h e
'I'amangs, believed to be among the earliest settlers in Nepal,
are a smaller group living mostly on the southern slopes of
thc Great Himalaya to the north and east of Katmandu
\'alley.
A number of ethnic groups, of whom the Sherpas are the
bcst known, are lumped together under the name Bhotia.16
'I'he Bhotias constitute the most recent element in the
7'ibctan migration into Nepal, and live mainly close to the
Tibetan bordcr in the upper reaches of the river valleys.
'I'hey are very close both in their physical appearance and
in their culture to the Tibetans across the border.
T h e 'Tharus, widespread in the Terai area, are regarded as
an aboriginal race, possibly Dravidian, whose ancestors were
driven into the Terai by the Aryan and Mongolian invaders.l6
111 their appearance they are very different from the Mongoloid tribes of the Himalaya, but as a result of intermarriage have acquired some Mongolian features.
Religion

A Kumoani girl of western Nepal.

Religious differences, which are of great social, economic,
and political significance in Nepal, introduce another element
of complexity into the country's human geography. T h e
distribution of religious groups (plate 26) does not follow

The Bhotias ot the Great Himalaya. (United Nations)

the lines of tribal divisions; many of the tribes are divided
as t o religion.
' f i e division of the Newars into Buddhist and Hindu
groups with separate social organizations has already been
noted. These two groups occupy a common territory in the
Katmandu Valley. Among the hill tribes, on the other hand,
such religious divisions are related to locality and seem to be
the outgrowth of differences in the degree of contact with
Hindu influences from southern Nepal or the Katmandu
Valley. T h e Tamangs, for example, who occupy the lower
slopes near the Valley, are Hindus, but another group of
Tamangs who live in the high mountains of the Langtang
area are Lamaists.17 T h e Gurungs are similarly divided, those
living at higher elevations in the northern part of the Gurung
territory being known as Lama-Gurungs.18
N o sharp line can be drawn, however, between Hindu and
Buddhist groups in Nepal, for in many places the two faiths
have become more or less fused, the beliefs and practices as
well as the gods and shrines of both being equally honored
by the people. T h e fusion between Buddhism and Hinduism
in Nepal was facilitated by the early triumph of Tantrism, a
tradition common to both religions, which in its ~ o p u l a r
N E P A L
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form seellls to draiv upon soilrccs oldcr tlian either of thcsc
faiths-the cults of the phallus a ~ i dthc pri~iiordialmother,
alld
heritage of magic and charms from primiti1.e folk
religiolls. Jn Buddliist thollght tlie 'l'a~itric thcnie was associated\vitli the r i x of the \'ajra!,ana cult within hIaha)fana
~~dd]iism
in ; Ncpd and in northern India, the triumph of
jrajra\ana led to tlie s).nt!lesis of Buddhism with the l'antric
worshipof Hincluism, and in man). ccnters to the extinction
of Buddhism in nanic.'" 'T'hc outlines of this synthesis,
Mr]lichtook placc between the tenth and t\velfth centuries,
are
discernible in the religious art and customs of Ncpal,
particularly in the Katmandu \'alle!r.
Nepalese Hinduism is similar to that of northern India, thc
worship of Siva and the Tantric cults being its dominant
themes. The religion of the ruling class since the Gurkha
conquest of 1769, I-Jinduism claims more adherents in Nepal
than any other faith (plate 27). Its most devout practitioners
are the liigh-caste Brahmans, Chetris, and Thakurs.'"
hfahayana Buddhism, at one time the dominant religion
of Nepal, is now limited to the high Himalayan valleys near
the Tibetan border (plate 28). Within the area of Buddhism
two regions can be distinguished on the basis of ritual and
belief. The northcrn region is in general tlie zone of
Lamaistic Buddhism very similar to that practiced in Tibet.
To the soutli of the Great Himalaya, Buddhism is strongl!.
influenced by Hinduism, even to tlie point of synthesis. In
the Katmandu \'alle!, and adjacent areas to the north thcrc
is a complex blending of the two, and many deities arc
worshiped by IIindu and Buddhist alike.

The Hindu temple of Pashupatinath on the bank of the Bagmati,
an ancient place of pilgrimage dedicated to Siva.

From the bcginniiig of thc Christian era until thc fourtecrith centur); the Katrrtandu \'alley was a center of Budclllist learning and art. 'I'lie Aloslem invasion of India marked
the end of organized Buddhis~nin India, arid tllc Newars
of the Valley fell under the influence of Hinduism.
'I'he older centers of Buddhist culture faded, hut netsr
expansion came to tlie nurtli. From the seventeenth century,
Buddhism has flourished in the mountain region of Khumbu,
the homeland of the Sherpas (SoIu thuni, Chisankhu subdistrict, East No. 3)
Numerous i~onasteriesand nunneries
are to bc founcl here, many of them of comparatively recent
origin.
Lamaistic institutions and ritual play an important role
in resent-day Sherpa culturc, but, as in other areas marginal
to Tibetan Buddhism, there persist among the Sherpas customs and concepts alien t o Buddhism which represent almost
certainly the remnants of an older folk religion.*"
Prominent among such practices unconnectcd with orthodox Buddhism is the cult of mountain gods, regarded as the
lords of certain geographical regions. 'I'he Sherpas of the
Khr~mbuarea look upon a god known as Khumbila as the
highest and most po\verful deity in their pantheon, A mountain peak of 19,297 feet altitude, bearing the same name as
the god himself and located roughly in the center of the
Khumbu villages, is the principal seat of the god. His power
over tile region of Khumbu is believed to be great, and some
Sherpas dcscribe him as the "king" of Khumbu and Solu.
Within his realm the Sherpas comply fairly strictly with
what they consider to be his wishes and, as it is believed that
Khumbila has a distaste for fowls, poultry is normally not
kept in any of the Khumbu villages. 'Though convinced of
Khumbila's superiority over the other local gods, the Sherpas
of Khumbu cannot explain why a deity associated with a
comparatively minor mountain should be greater than Chomolungma, the goddess of Mount Everest.
There is a small hfoslcm population in Nepal, most of
whom are traders and merchants, although in the eastern
'Terai there are some Moslems engaged in agriculture. MosIems in Nepal are immigrants from India, and they are almost
entirely confined to the Terai (plate 29).
Christians are conspicuously absent from Nepal, which
since 1768 has banned Christian missionaries, but in 1951 a
Jesuit missionary was allowed to enter the country as an
educator.

Tlkt wife and daughter of the Chini Lama (so called because
his grandfather came from China), who is Lama of the
Bodhnath temple near Katmandu.

Language and Literacy
Illiteracy is almost universal in Nepal. Although no exact
figures are available, estimates of the literacy rate range from
2 to 9 percent. Moreover, the people speak a large number
of mutually unintelligible languages. ?'he principal language
of an ethnic group is further subdivided into numerous sublanguages and dialects, and most of these are spoken languages
T h e diversity of language creates serious barriers between peoples and plays a significant role in promoting
regional sentiment. The lack of a national language understood by all also makes the reduction of illiteracy far more
difficult than in a country with a common language, and
retards any government effort to improve public health and
economic welfare through educational programs.
T h e languages spoken in the Terai and lower Himalayan
valleys belong to a single language family, the Indo-Aryan
(inset, plate 2 5 ) . There are similarities in syntax and frequently in vocabulary throughout these languages, which appear to have a common origin. In the Himalayan region,
especially the northern section, the languages are of TibetoBurman origin. In a few areas there are scattered remnants
of the Munda languages (a division of the Austro-Asiatic
family), such as Khamba and Thami. Kawakita notes the
existence of a Thakali language, quite different from any
other Nepalesc tongue, spoken by people of the same name
in the upper Kali Gandak Valley of north-central
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Tri-Chandra College in Katmandu.
The Indo-Avan languages spoken in Nepal Himalaya are
These Indo-Aryan Iandesignated as the Pahari
guages were probably brought into Nepal from the west,
along the hills, and from the plains on the south. Today an
unbrokcn chain of Indo-Aryan dialects, showing certain common characteristics and merging by almost imperceptible
degrees one into the other, stretches from Ilam-Morang to
Kanchanpur-Dandeldhura. The Nepali (or Gurkhali) language, spoken in the lower Himalayan valleys, has certain
features in common with Hindi. Nepali, which is the language of the courts, has been officially adopted as the
national language. It has borrowed words from the TibetoBurman languages and now presents a mixed character, but
is derived from Sanskrit and written in the Dev Nagari
In the Terai area, Hindi similar to that spoken in Bihar
and Uttar Pradesh (India) is the chief tanghage. In the
eastern Terai, for instance, Maithili, a dialect of Hindi, is
widely spoken, as it is in adjacent parts of northern Bihar.
In the western Terai Bhojpuri, a Hindi dialect common in
eastern Uttar Pradesh, is spoken. There have been frequent
demands from Hindi-speaking Nepalese living in the Terai
to raise Hindi to the status of a national language, but so
far these attempts have failed.
O f the Tibeto-Burman languages spoken in Nepal Newari
is the most important, and has developed a considerable body
of writing in spite of the determined effort of the Gurkha
conquerors to suppress Newari literature.27
'Ihe Magar and Gurung people of central and western
Nepal speak closely related languages, Magarkura and Gur-

schools, of which more than a thousand were English schools,
ungkura, and the Murinis and Sunwars speak Tibeto-Burman
modeled on tllose of India. These schools had about 58,000
languages very similar to Gurungkura. A group of languages
pupils, and their graduates were qualified for clerical employwith a good deal of resemblance to each other, known as
ment with the government. Tri-Chandra College in KatKiranti, are spoken by the Limbus and Rais. A number of
mandu, affiliated with Patna Univenity, headed the English
Tibetan dialects are spoken by the Bhotias living along the
school system. Sa~lskntschools, in which instruction is given
northern frontier: the Sherpas speak Kangba, the people of
in the mother tongue but the chief emphasis is on the study
Tsumje speak Khim, and Bhotias living further west speak
of Sanskrit religious writings, numbered over 200 and had
the Nan dialect.
nearly 7,000 students. Graduates of these schools might
?'he Magar people, although settled in all parts of the
country, generally speak the tribal language Magarkura,
attend Nepal Sanskrit College, also in Katmandu. About
7,000 ~ u p i l swere enrolled in 49 Basic Education schools,
except for those Magars living in Gulmi and Piuthan.
which follow the Gandhian plan, with a curriculum designed
Gurungkura, on the other hand, seems to be confined to
for rural village life and centering on craft work. Schools of
the home districts of the Gurung tribe, and the many suball these types were receiving some government support.
stantial colonies of Gurungs in other parts of the country
speak the local dialects instead of their tribal l a i ~ g u a g e . ~ ~ In its report, delivered in 1955, the Planning Commission
recommended the establishment of a system of governmentNepali, spoken as a second language by many of the people,
supported National Schools whose curriculum would be uniseems to be gradually replacing the tribal languages in some
form, except that vocational training would be adapted to
areas.'"
local conditions. Instruction in Nepali (the official national
language) would begin in the first grade, and instruction
Educational Program
would be exclusively in Nepali by the end of the second
In 1953, the government appointed a National Education
even in areas where Nepali is not spoken. Universal
Planning Commission, charged with surveying the educaprimary education was emphasized as the most important
tional situation in Ncpal and making recommendations for
objective of the program, although establishment of high
government action.30
schools in each district and a National University were also
According to the commission's cstimate, 3.5 percent of
recommended. The goals suggested were voluntary universal
primary education by 1975 and compulsory universal primary
Nepalese school-age children were then enrolled in 1,320
education by 1985. Second in importance only to primav
Nepalese school children in their open-air classroom. (United
education in the commission's recommendations was uniNations)
versal literacy, the program calling for literacy classes for
100,000 adults per year by 1965.
Information available on the progress of the program 1'
fragmentary.31 By 1958, a College of Education had ~ ~ c
established, and 200 student teachers were in their second
year of the five-year degree course. Mobile training centers
had given eight-month courses to about 1,500 I?ri*Jrv
teachers. An adult Htemey pro(lmn h d
lau1&dd
over 400 adult sh00k dL
&@
p d m P ~s c h h
high schools k~Bi#n
'
a#laikcdiswbtm
on the n u m h d
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Disease and Diet
Nepal is one of the world's few remaining redoubts of
pestilcntial disease, and the incidence of dietary deficiency
diseases is also undoubtedly very high. hlalaria, smallpox,
cholera, tuberculosis, typhoid, dysentery, and diarrhea, as well
as beriberi and other diseases of vitamin deficiency, are
widespread throughout Nepal (plate 30). There is no medical sunrey for the whole of the country, and the regional
studies are limited in number and sc0pe.l In the past there
has been no system of collecting vital statistics, and practically none of the country's cloctors have the facilities for
modern diagnosis. Analysis of the geographical distribution
of disease is thereforc extremely difficult.
Ninety-nine percent of the population of Nepal, according
to one recent estimate, is without adequatc medical care. In
1953, there wcrc only fifty licensed medical practitioners, of
whom ten were cloctors of mcdicinc, in the entire country, and
most of these were conccntrated in the Katmandu Valley.
'I'herc are tcn inadequately staffed and cquipped hospitals,
with a total of 355 bcds, in the Katmandu Valley. In other
areas thc situation is still worse; much of the country is
without medical services of any kind, and there are but
twenty-four small medical establishments with a total of 305
heds along the Indian border."

hIalaria is thc ~ ~ u n i b one
c r killer in Nepal, and the rugged
inountair~sarc no barrier to this swiftly traveling disease.
'I'he co~lclitio~ls
undcr \vhicli thc diseasc-carrying mosquitocs
breed ar~clthrive liavc been created by man in some parts of
the c o u ~ ~ t r y\\fllcrc
,
irrigation canals, rice terraces, and embankmcnts inipc)und the stagnant water essential to mosquito
life. In other regions, particularly in tlie swampy l'erai,
natnre llaq favored thc vicious little insect.

hIalaria is chiefly a rural disease, and its greatest concentration is in thc Inner Terai, where it constitutes a major health
p r o b l e m . V a h c prevalence of the disease on the southern
border has had considerable political significance. "Sundown
in the l'erai," one writer says, "lias brought to an end more
attcnipted raids into Nepal and has buried more political
hopes than will ever be k n ~ w n . " It
~ lias bcen suggested that
tlic forni in which tlie disease appears in the Terai is particularly malignant, but awal, as it is called in that region,
seelrls to be no more severe in its effect than elswhere and
responds to quinine." O n e indigenous tribe of the Terai, the
'I'liarus, seem to bc immune to the disease, but it is said
that if they go elsewhere, they become as susceptible as
otlicrs."
T h e vast majority of the population are not immune, however, and tlic debilitating disease takes its toll not only in
ternis of human lives, but also in terms of reduced productio~i
of foodstuffs. Its presence makes much of the potentially
protluctive land of the Inner Terai uninhabitable, and reduccs the efficiency of all agricultural labor.? Dramatic evidence of this is found in the report that the rice harvest in
East Bcngal, Pakistan, increased by 5 4 3 pounds to the acre
after an intensive antimalaria c a m p a i g ~ i . ~
Under the auspices of the United Nations and thc Interilational Cooperation Administratio11 of the United States a
program of malaria control is currently being carried out in
Ncpal. If successful, it could greatly improve tlie health and
food situation of the country.
Tuberculosis
Iicspiritory discascs account for a great deal of illness
311d dcatli among the Nepalese. Asthma is qiiite common
and tubcrculosis is a major prohlem, second perhaps to

malaria. In contrast to the ordinarily rural ~iaturcof mlla,.ja,
tuberculosis is a disease which seems to flourish \vhen isolated
rural people are brought into towns and cities. Opinions
differ as to how much the low standard of living colltriblltes
to the prevalence of t~~berculosis.
No matter what the cause,
tuberculosis is most prevalent in the Katmandu \'alln, and
seems to be increasing alarmingly tliere.
'I'he climate of much of Nepal, particularly the low, \vet
tropical Terai, is ideal for tlie development and spread of
tuberculosis." T h e disease is lcss prevalent at higher altitudes,
Diagnosis is difficult, and treatment expensive. Preventive
measures such as improved living standards, improved me&.
cal care, and vaccination are needed. Poor living standards
and medical care are a part of the total economic picture,
and there would seem to be little hope of dramatic changc
in the near future.

Typhoid
'1'11~incidence of typhoid is not ncarly so great as the
unsanitary water supply and unhygienic living conditio~is
would lead one to expcct. It has been maintained that the
disease is so widespread that most Nepalese infants suffer
from it and so acquire an immunity which often lasts
througliout their lives. Adults do con tract the disease, however, and the rate tends to rise during seasons when the
water supply is bad. T h e means of controlling typhoid are
already known-chlorination and protection of water suppl!',
the hygienic disposal of excreta, the control of flies through
insecticidcs-but cultural and economic factors will dela!
concerted attack against the disease.

1
Intestinal Disease

I

t
T h e various intestinal disorders associated with the "feces
to mouth short circuit" are of general incidence in Nepal.
Dr. Taylor reports that of 785 patients examined in centnl
Nepal, 121 had amebiasis. H e concludes that "the principal
health problem of the hills of Nepal is amebiasis and .
there is a correspondingly high incidence of other i n t a t i ~ l
infections."lO
Diarrhea, dysentery, and similar diseases are to be expected
in Nepal. In the interior, the common place of defecation
is where paths cross streams, and although the water " t
usually quite clear and sparkling, it is Inore oftell th311 "t
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This government dispensary in Pokhara is operated by a medical
officer with two years training in nursing and pharmacy.
(Geogruphicd Review)
contaminated. There are no filtration systems to supply
water to the villages, and the Nepalese do not add chemicals
nor boil their water before consumption. There is no doubt
that these diseases kill on a gigantic scale in Nepal, and
that they contribute greatly to the high infant mortality.
Many of the same measures which prevent tuberculosis
apply equally to the control of intestinal diseases, but such
measures are hard to enforce in a poor country. D D T control of such insect carriers as the housefly would help in
prevention, and widespread distribution of sulfa drugs under
proper supervision would lead to control and cure.

'l'he highest rates of leprosy infection occur in warm and
humid places of dense populatioo; in Nepal, leprosy is most
cominon in the eastern Terai and the eastern mountain
valleys. The disease is sornea.hat less prevalent in the western half of the country. l'he epidenliology of leprosy is still
to some extent obscure. Ho\vever, it is believed that undernourisliment and dietary deficiencics may favor the onset of
the disease, and it also appcars that light-skinned peoples,
like the hlongoloid tribes of Nepal, are more susceptiblc to
leprosy than the dark-skinned races. T h e conditions surrounding the prevalence of leprosy in Nepal seem to be
similar to the pattern observed in other areas of the world
where the disease is common.12 Segregation of lepers, together with long-range improvements in nutrition and h p
giene, will be necessary to stamp out leprosy in Nepal.
Dietary Diseases
In common with the inhabitants of other tropical regions,
the Nepalese suffer from an insufficient and ill-balanced
diet.13 T h e reasons for this are manifold: besides climatic
factors, there are the very dense population, the inadequate
transportation system, illiteracy and a general lack of education, and food habits and custollls growing out of religious
taboos.
'The calorie content of the Nepalese diet is estimated to be

Cholera
Cholera is an epidemic disease which rapidly strikes down
an unprotected population. It has been all but banished
in many parts of the world, but in Asia it is still a menace.
The poor state of Nepal's medical services was clearly
revealed in 1958 when an outbreak of the disease in Calcutta
was accompanied by its appearance in Nepal.ll The government has a small building in Katmandu which senres as the
Cholera Hospital, and a few trained personnel. There was
a shortage of distilled water for the lifesaving intravenous
injections and no still for its production. Thousands are
reported to have died, but as a result of the epidemic, many
Nepalese have defied their superstitions and come forward
to receivc inoculation. Many more must receive it or
thc toll will be higher next time.

tap in Pokhara, but it is unfiltered and likely to be grossly
contaminated. (Ceoeruphical
Review)
" about 28 percent below the minimum requirement for good
health (2,800 calories per average man daily). A diet survey
d the Katmandu Valley, including urban and rural areas,
revealed that 40 percent of the families consunled insufficient
food t o provide the energy for daily activity.
T h e shortage of food is, of course, more severe in poor
crop years than in good ones, but it is al\vays present. The
region simply does not produce enough food for its growing
population; per capita productio~iof cereals has evidently
declined in rcceilt years. I t should be noted that total production is not available for consumption; therc must be savings for seed and the livestock population must be fed. Thc
supply of food available for human consumption is further
reduced by destruction in the fields by wild animals, insects,
and cattle; other losses occur after harvesting through deterioration, insects and rodents, and damage in transportation
and storage due t o poor facilities. In times of scarcity, moreover, the ~tlell-to-dobuy for "security" purposes and the
amounts available for the masses are further reduced.
I11 atlclition to qunntitatiic shortages, thcrc arc cju:llit~ti\.c
tleficic~icicsin t l ~ cSepalesc diet. Particulurly in the 'I-era
and tlic ricc-eating k1imala):an \.alle!.s, the dict has grave
dcficicncies in caiciunl. fats. iotcir~s, : I I I ~ csscntiai \.it2
Rrk- .
1111115.'~
rI'he ill@&
d &&y deficiency 0x1 tbc m " P (
dlscase shorJd be m e s t t d not only by
@
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In rural areas people use the waters of small streams for drinking,
washing, and defecation.

hhcicncs c O n t r i b ~ ~Itt ~is~not
. possible to discuss all the
dietan amictioll~herc. but certain of thcoi may serve as

illustrations.
~ ~ d is bcasily
~ ~prorc~lted.
i
but it is a poor man's direasc
and usually runs its full coursc mitliout thc benefit of treatment.Because of the lack of mcdical facilities, it is difficult
to measure the precisc incidence of this disease, hut ill tile
~asteniTerai it is very high. In the wet inundated areas of
the Kosi River whole families and not infrequently cntirc
, l i l l a p are affected by beriberi in some degree. The prermtion
.-..--- is simple: supplcme~ltsto the basic rice diet or, failin,w in that, grcatcr emphasis on retention of the nutrient
\Palucsof the ricc itself.
cases
of chronic diarrhea of obscure etiology which do not
rapond to any present treatment and in which the patient
slowly nrastes away or dies are not ~ncommon in Nepal.
Improvementof diet effects a cure in the early stages of
thesedisorders,but in the later stages of the disease, changes
in diet have little or no effect.
Certain afflictions of the eye, sometimes resulting in total
blindness, are considered by most authorities on Nepalese
and tropical medicine to be results of vitamin deficiency.
Some eye conditions prevalent in the Terai and the Himalajan valleys seem to be due to the vitamin A deficiency of
the rice diet. A deficiency of vitamin C contributes to the
prevalence of blindness from cataracts in those of advanced
years. The incidence of partial blindness and defective eyesight is not known, but it seems highly likely that the literacy
program of the Nepalese government will reveal that many
Nepalese are suffering from defective vision.
The list of diseases of dietary etiology is a long one and
Includes many which have not been mentioned here. As
Previously noted, the mortality from all these disorders, great
as l t undoubtedly is, does not represent the main contributlon that food deficiency makes to the total mortality in
The indirect cost, chiefly in the form of lowered
to diseases of infectious origin (sucli as tuberculosisl leprosy, influenza, and pneumonia) and also in the
form of inefficiencyin food production and food distribution
(which produces a vicious circle) is much greater.
Expriments in the United States and Canada have
demonstratedthat even slight deficiencies in essential nutnents in an apparently well-fed population can markedly
resistance to disease, complicate pregnancy and childbsthl endanger the health of children, and even significantly
D I S E A S E A N D D I E T
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Impro\enlents in public sanitation are beginning to appear under
the new gotrernment; filtered water is dispensed at this public
tan in Katmandu.

lower intelligence.l"f these consequences of slight deficiency
show up in groups with a high standard of living, how much
greater must be the consequences i11 populations with major
deficiencies. It seems hardly an exaggeration to say that lack
of calories, vitamins, and essential nutrients is the greatest
single cause of death in Nepal. It produces specific dietary
diseases \vhich may be fatal, it lowers resistance to most
other diseases, and it lessens the strength, incentive, and
effective intelligence which are necessary if the people are
to remedy their situation. Unfortunately, it is a cause of
death that stems from major economic and cultural conditions which are not easy to change.
In Nepal, as in most other areas of Asia, rice is a major
item in the diet. The level of health in rice-eating areas
seems generally lower than in the wheat-eating areas. This
is shown not only by higher mortality but also by the clinical
evidences of malnutrition. Rice loses more of its natural
elements between field and table than do other staple cereals;
furthermore, it tends to become too large a proportion of the
total diet in the tropical areas of Nepal. Research on beriberi
first revealed the harm done by the milling and polishing of
rice. But milling is only part of the story. Rice varies greatly
in its original elements according to the conditions under
which it is grown. Rice grown under natural rainfall or light
watering contains morc vitamin B than does the same rice
when grown on tlic same soil in standing water. Soil conditio~ismay also cause variations in its vitamin content. As
yet, no improvcd practices have been introduced in Nepal to
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large measure by the unavailability of other foods. It is often
assumed that Hindus and Buddhists do not eat meat because
of religious taboos. Actually, these foods are not plentiful
for reasons other than religion, and it may be that the taboos
exist because of nonconsumption, not vice versa. When such
foods are obtainable, they are consumed by substantial numbers of Nepalese Hindus and Buddhists.
Regardless of attitudes or requirements, meat is scarce in
most tropical areas. In hot climates, animal foodstuffs are
highly perishable. Also, livestock raising is hazardous; the
I continuous high temperature affects adversely the developinent and performance of most present breeds of cattle and,
to some extent, other livestock as well. Too often in Nepal,
as in other tropical areas, cattle are expected to obtain all
their feed from pasturage. Especially in the densely populated areas, they are not given enough of other kinds of feed,
and the pastures thenlselves are not sufficiently improved.
In addition, cattle diseases and parasites abound in Nepal.
These conditions not only reduce the supply and quality of
meat, but do the same for milk; and milking practices arc
far from efficient in Nepal.
O f the two basic food problems in Nepal-the deficiency
in calories and the deficiency in particular food elements-the
first seems more difficult to remedy. A great increase in the
total production of food is an economic task of major magnitude. But to improve the nutritive quality of the food available might be less costly and should be both practical and
effective. T h e protein and other deficiencies cannot be easily
eliminated. But they can perhaps be overcome by improved
processing, distribution, and preparation of the foods now
available, together with the addition of strategic food elements of small bulk but major dietary importance, some of
them possibly synthetic. Systematic planning and rigorous
public education, together with an effort to push total production as fast as possible, sllould reduce greatly the dietary
factor in Nepalese mortality.

Public Health Program
As yet, Nepal has no separate Ministry of Health. T h e
World Health Organization and the United States Operation Mission to Nepal are helping to develop a public health

program. In view of the economic and demographic conditions, the need is for quick and inexpensive techniques, most
of which await scientific development: some way to prevent
malaria inexpensively, a simple vaccination for tuberculosis,
chemical specifics for diarrhea and dysentery, and cheap synthetic foods which could be manufactured in huge quantities and widely distributed
Improvement of public health in Nepal must be a process
of improving economic conditions, changing the social institutions, improving general hygienic conditions, and altering
popular habits. This may seem too slow a process. But the
wholesale application of the latest scientific achievements
wou!d produce a sharp decline in the incidence of disease
and consequently in mortality. A drastic decline in disease
and deaths would mean a drastic increase in population.
Therefore, unless permanent changes were soon made in the
economic organization and social institutions-in the entire
pattern of Nepalese life-a considerable decline in disease
would render the shortage of food and other commodities
even more severe. A continued low death rate without a
modem economy is inconceivable.

1 One such study is that of Carl E.Taylor, "A Medical Survey of the
Kali Gandak and Pokhara Valleys of Central Nepal," Geographical
Rev., XLI (1951), 421-37.
2 George V. Bowers, Agricultural Development in Nepd (Washington: U. S. Dept. of Agric., Foreign Agricultural Service, 19j3), pp,
21-28.
3 Information on malaria used in the preparation of this map comes
from A. T . A. Learmonth, "Some Contrasts in the Regional Geography
of Malaria in India and Pakistan," Inst. Brit. Geographers Tram. md
Papers 1957 (Pubn. NO. 23), pp. 37-59, reference on p. 38. See also
A. T. A. Learmonth, "Medical Geography in Indo-Pakistan,"
Geographical l o u r ~ l XXX
,
( 1958). pp. 1-59.
4 Quoted by Taylor, from I. M. Puri, "Report of Malaria Survey of
I-Ieytauda Valley and Chitawan Forest Area," an unpublished report
submitted to the Nepal Government and the Malaria Inst. of India,
New Delhi, March, 1948.
6 Taylor, p. 427.
0 Taylor, p. 426.
7 Nepalese News Bull., I, 8 (February 10, 1953), 7-10; George
Moore, The Public Health Program of Nepal (Katmandu: U. S. Operation Mission, 1954), p. 3.
8 Ritchie Calder, The Lamp Is Lit (Geneva: World Health Organization [Div. of Public Information], 1951 ).
@GeorgeMoore, "Health Clinics in the Helembu, Nepal," Public
Health Reports, LXlX (1954). 348. See also A. Leslie Banks, "The
Study of the Geography of Disease," Geographical lournal, CXXV, pt.
2 (1959), pp. 199-216.
10 Taylor, p. 429.
11 New York Times, August 17, 1958.
12 Jacques M. May, ed., Atlas of Diseases (New York: ,4m. Geographical Soc., 1953), Plate 7.
13 For details on diet see Juliane Heyrnan, "Health and Sanitation,"
in Stanley Maron et al., A Survey of Nepal Society (New Haven, Conn.:
Human Relations Area Files, Inc., 1956). pp. 227-30.
14 A survey by the writer in the summer of 1957 revealed serious
deficiencies of diet and gave support to commonly held opinions on this
subject.
15 F. F. Tisdall, "The Role of Nutrition in Preventive Medicine," in
New Steps in Public Health (New York: Milbank Fund, 1945), pp.
79-93.
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Minerals, Power,
and Industry

Knowledge of the rock types and geological formations of
Nepal and their associated minerals is meager. T h e area
covered by systematic mapping is extremely small, and such
studies have been attempted by Swiss, American, and Indian
geologists only recently in certain selected areas.'
However, the present knowledge of the geology of Nepal
indicates that the major portion of the Nepal Himalaya consists of metamorphic and igneous rocks which include mostly
gneisses, granites, and schists of different ages. The subHimalayan ranges are made up predominantly of sedimentary
rocks such as sandstones and shales of the Tertiary- -period.
Coal and other economically valuable minerals of sedimentary formation, as well as numerous industrially useful
minerals associated with igneous and metamorphic rocks,
therefore should be among the natural resources of Nepal.
Previous to the exploratory work of Toni Hagen, the results
of which are not yet published, discoveries of minerals were
a matter of pure chance. T h e feudal rulers of the past followed a policy of seclusion, and foreign scientists were not
permitted to enter the country. Most of the known deposits
were discovered accidentally, worked by ~rimitivemethods,
and abandoned when good surface sources were exhausted.
Numerous old abandoned mines are seen in Nepal, and it
has been suggested that Nepal exported some copper and
Iron during h!Ialla times.

Chief Mineral Occurrences and Their Develofiment
. ,

magnetic property in varying degrees. The ores of this area
are associated with pyrites.
Mica deposits have been located at several places in Nepal,
and the Nepal Mica Company has exploited the deposits in
Katmandu Valley, east of Nibuwagaon. The mica-bearing
pegmatites vary in thickness from six inches to five feet and
are composed of quartz, feldspar, mica, tourmaline, and
garnet.5 T o the east of Nibuwagaon are the Sindhu-Dhuseni
and Chaukibhangyang mica deposits, which are of poor
q ~ a l i t y .Better
~
quality ruby-colored mica occurs at Jyamire
in the same vicinity.
As far as is known, the coal reserves of Nepal are small.
Little is known of the copper ores of Nepal, beyond the
In 1932, a British geologist, T. Sutton Bowman, examined
fact that they are associated with the ores of cobalt and
coal deposits near Chatra on the Kosi River in eastern Nepal,
nickel, and have been worked on a small scale at various
and reported that the area along the great Boundary Thrust
places. Copper float ore has been noted near Jugedi. The
Fault was favorable for coal deposits. Coal outcrops have
water-worn c o p p a ore is malachite green; it is composed of
been noticed by the Swiss geologist Toni Hagen in the
malachite, chalcopyrite, and enough chalcocite to make it of
Chitawan district along the Boundary Fault. However, all
relatively high grade.
rocks in this area have been folded, f;ulted, and compressed
Cobalt is known to occur at several localities in western
to such an extent that it is doubtful if a bed of commercially
Nepal, including the relatively large deposits at Tamgas,
workable coal exists in this zone.
Netadurling, and Samar Bhamar about 135 miles west of
Katmandu and 50 miles north of the Indian border. Judging
Coal seams of Eocene age up to eight feet in thickness
from the many abandoned pits and adits, now for the most
with about 31 percent carbon, 36 percent ash, 12 percent
part under water, extensive workings existed in this region
moisture, and 21 percent volatile matter have been discovered
in the past.7 Of these three deposits, the occurrence a t
recently near the base of the Mahabharat Range, in the
Samar Bhamar seems promising.
Sallyana district.* Beds of peat are frequent at various levels
In addition to the main minerals noted above, dolomites
in the Katmandu Valley, particularly to the north of Katand dolomitic sandstones are of frequent occurrence throughmandu, where it is used for both brick and lime kilns.
out the whole length of the Himalaya, although only the
American geologists attached to the United States Operasignificant
deposits can be shown on the map. There are
tion hlission have made preliminary investigations of iron
ore deposits to the southwest and southeast of K a t m a n d ~ . ~ extensive dolomites in Sallyana district and limestones at
Bhainse in Katmandu Valley. Friable white quartzite of
'I'he ore is don~inaritlyhematite with slight magnetic qualiglass
sand quality occurs at Ranimatta in Dailekh district,
ties which indicate that magnetite or other minerals are
and baryte veins are known to occur at Khanidanda in
associated with it. However, because of the geologic structure
Piuthan district. Small known deposits of gold, lead-zinc,
of the area (a system of folding, followed by reverse faults
sulfur, platinum, and saltpeter are shown on the map.
and thrust planes where large displacements have occurred
Economically speaking, most of the deposits noted above
fro111 north to south) the probability of large ore bodies is
(with
the exception of those in the Katmandu Valley) seem
slight. During the formation, the tectonic movements probunsuited for large-scale mining development; most are small
ably crushed or covered any existing deposits, but it is possible
deposits
of medium or low quality ores, and are located in
that at the point where forward movement stopped, ore
areas where access would be difficult and transport costly.
formations were left in a parallel lenticular structure.
In addition, as a result of the highly faulted and folded
Floats of hematite were discovered by American geologists
on Lothar Khola bed, a tributary of the Rapti, near Ka~ldrang geological structi~reof the country, continuous deposits of
niinerals such as coal are unlikely. Thin, discontinuous seams
Garhi about forty miles west of K a t m a n d ~ . The
~ quantity
located in inaccessible areas are not at present warth exploitand quality of the ore is not precisely known, but it has a

Ihe administration of the mining industry of Nepal is
under the Nepal Bureau of blines. rrhe distribution of
deposits is shown on plate 31. Coal, iron, mica,
alld cobalt have been found to exist in various parts
country, but proven reserves are small and often of
Poor quality.
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lus, the possibility of future mineral discovery and exploitation appears fair. But there is slim prospect for Nepal's
amassing adequate foreign aid (both financial and technical)
to prospect and develop new deposits.
Extraction of minerals by the primitive methods used in
Nepal is wasteful. Improvements in mining methods may
save labor and materials, and may result in more complete
recovery of the mineral.1° Better processes of ore concentration are also needed."
Power Resources

Geolog~stToni Hagen at the mouth of a small metal mine, one
of many old and abandoned mines seen in Nepal Himalaya.
(United Nations)

ing.8 It is possible that future improvement of transportation
facilities may make the known deposits economically valuable.
Possibilities for extending mineral reserves depend on the
discovery and development of new deposits and improved
recovery from deposits now exploited by primitive methods.
Both offer some hope, although the major contribution
must be expected from discovery and new development. The
prevailing dense forest cover, the ruggetl terrain, and the
complicated geological structure have made geological mappillg and discovery of new mineral deposits a difficult task.
Geophysical prospecting, which has assisted greatly in disCove7 of mineral deposits in other parts of the world, offers
Promise of mineral discoveries. Geochemical methods, de\'eloped especially in the Soviet Union, appear suitable for
Prospecting gold, zinc, chromium, copper, lead, tungsten, and
llickeL" Ilowever, it is doubtful that any large deposit of
significance will be found. The small mines of a variety
minerals situated in almost every region of Nepal are at
least an indication that conditions are somewhat favorable
for new discoveries of moderate size. Given economic stirnu-

Coal and hydroelectric energy are the main power and fuel
resources for Nepal. Almost complete absence of petroleun~
is a distinctive feature. Since large reserves of good quality
coal are lacking, hydroelectric plants promise to be the basic
source of Nepal's energy production.
According to the Swiss geologist Toni Hagen, Nepal has
"the greatest hydroelectric potential in the world."'* Undoubtedly for its small area, Nepal has a comparatively high
hydroelectric potential. The mountainous surface of the
country and the moderately high precipitation favor the

The power hollse at Sundarijal, on the Bagmati.

development of waterpower in almost every district. The
systems of the Sapt Kosi in the east, the Narayani and its
large tributaries in the central region, and the Karnali in thc
west flow from their sources in the snowclad Himalaya
through mountainous terrain affording many promising sites
for power developmetit, Because of the lack of statistics
co~iceriiingriver flow, no estimate of the amount of potential
power is available, however. It should be kept in mind that
much of the waterpower potentially available in Nepal cannot now be developed economically, because it is too far
from markets, or calls far too great an expenditure in
development .
Because of the lack of capital, and because technological
resources are not sufficient either to harness the power or to
use it if available, there has been little waterpower develop
ment. The total installed hydroelectric capacity is only 1,350
kilowatts-all of it being concentrated at two pIaces in
Katmandu Valley. The plant at Pharping, about seven miles
south of Katmandu, has capacity of 450 kw., and the one
at Sundarijal, eight miles north of the capital city, 900 kw.
Actual hydroelectric prbduction is far less than that indicated
by the authorized capacity of the two power plants. The
Sundarijal plarlt was installed about 22 years ago and
Pharping 45 years ago; these two plants are far from meeting
the requirements of Katmandu Valley today.
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Weavers near Pokhara make baskets of bamboo and palmetto
for the export of Pokhara Valley oranges. (Geographical Review)
There also are small plants producing both hydroelectric
and thermal power in the vicinity of Biratnagar. These
plants, having a total capacity of 2,000 kw., supply power to
the industries at Biratnagar.
Nepal has a very ambitious plan (unfortunately not backed
by adequate capital and technical personnel) to develop
waterpower resources.13 Six main power projects, in addition
to the Kosi project in cooperation with India, have been
planned in various parts of the country under the nation's
five-yearplan of economic development. The programs under
the five-year plan were scheduled to commence in 1956, but
frequent changes in administration kept the entire plan in
abeyance until 1959. The government elected in April of
that year has now begun to carry out the development
program.
The Kosi project, situated in Morang District, is being
constructed by India, and when complete will generate 1.8
million kw. According to agreement between the governments of Nepal and India, Nepal is to get 10,000 kw. at
the powerhouses free of cost for use within its territory. The
project may supply almost all of eastern Nepal and solve the
power problem of this part of the country. Biratnagar, the
industrial town of the eastern Terai, is expected to consume
about 2,500 kw. of this water-generated power.
The Trisuli project is to divert the flow of the Trisuli River
by means of dams located three miles upstream of Trisuli
Bazaar (West No. 1), and to produce power at a site near
Sawari Khola, where a drop of 150 feet will be exploited.
? h e output is expected to be 10,000 kw. The power from

this project will be utilized for the Katmandu Valley and the
Rapti Valley area, and Birganj may also be served. The
projected output will be sufficient to meet the demand of
the Trisuli area.
The Bagmati project is to utilize a fall of about 400 feet
along the Bagrnati River about five miles from Makwanpur
Garhi. The minimum flow of the river at this place is
estimated as 200 cubic feet per second, and an output of 5,000
kw. is expected. The power site is accessible to the Rapti
\'alley, the Birganj area, and the Katmandu Valley.
The Tharu project, situated near Markhu Village in
Katmandu Valley, is planned to utilize a fall of 700 feet in
the Tharu Khola. By impounding water, a capacity of 500
kw. will be attained.
The Panauti project, whose output is estimated at 500 kw.,
will be about eight miles from Bhatgaon, near Panauti
Village; and near Pokhara, where the Seti River flows through
a very narrow gorge, the Seti power plant, to have a capacity
of about 4,000 kw., is to be built.
The Tinau project will meet the demand for electricity in
the Bhairawa-Palpa area by harnessing the Tinau at a site
near Butwal, on the way to Palpa from the Nautanwa railhead. This project has a potential of about 3,000 kw.
These power projects, when completed, will transform the
economy of Nepal. But it is very doubtful if these projects
will mature in the near future because of Nepal's lack of
capital, equipment, and trained personnel. At present, most
of the sites cannot be reached by motorable roads, and there
is little demand for power outside Katmandu, Biratnagar,
Bhairawa, and Birganj.

A flour mill powered by the waters of a small mountain stream
in the Katmandu Valley.

Manufacturing Industry

The handicrafts are more widespread and at present are
probably more important in Nepal than modem factov
production. Although modem factories are found at various
centers in the eastern Terai, the country cannot be classified
as industrialized.
House, small-shop, and bazaar production are widespread,
and account for most of the goods produced. There is no
way of estimating the total output of such goods, nor the
number of shops or people involved. The shops are numerous, but each employs only from one to about ten persons,
and the percentage of the total population so engaged is very
small. The tools and devices used in such production are
simple and mostly man-powered. Products are diverse, including many types of textiles, metalware, leather goods,
ceramics, and wooden articles; quality ranges from very high
to poor. The poor grades are normally for local use.
Although the factory system in Nepal is over half a
century old, the factories are of types common to nonindustrialized areas, employing relatively simple processes, usually
completed within a single plant. There is no complex
division of labor, nor is the value added by the manufacturing
process high. T h e total number of factories in the entire
region is small, and the wage earners (approximately 20,000)
make up only a small fraction of the total population. The
amount of subscribed capital invested in industry is about
$4,000,000.
In terms both of subscribed capital and number of f a d e
ries, Biratnagar is the outstanding manufacturing center in
the nation (plates 32 and 33). Jute, cotton, sugar, matches
and processed foods are the chief products of Biratnagar
industries, which are based on local raw materials and
designed to meet the needs of the local market in the eastern
Terai.
Birga~iiranks next to Biratnagar in industrial importance,
producing miscellaneous consumer goods similar to those of
Biratnagar. Birganj has the advantage of being located on
the railroad and the main highway linking Katmandu with
India. Its chief industrial handicap is the lack of c h a p
power and fuel, which will be remedied if the ~ l a n n e dpower
projects are developed.
Besides these two industrial centers, there are a number of
other towns where smaller concentrations of industry d t .
Katm,
with plywood and furniture manufacture and
NEPAL

mica processing, is po~siblythe most important of these
minor centers.
In terms of capital investment, Nepal's largest industry is
jute
cotton manufacture and food processing
occupyingsecond and third positions respectively (plate 33).
These three represent three-quarters of the total capital invested in Nepalcse industry.
Theexisting industries of Nepal do not take full advantage
of the raw materials available. Forest products like timber,
grass, drugs, and herbs have not been utilized industrially.
N~ factory has been established to process the available
raw wool. Several industries using local raw materials can
be established in the near future under a plan of industrial
development. These locations and possible industries are
shown on plate 32, inset.
Increased industrialization in Nepal is regarded as a means
of raising the standard of living, of becoming less dependent
upon imports of finished goods, and of developing a more
stable economy. But the nation has relatively little in the
way of mineral wealth upon which to base industrialization;
it is not an agricultural surplus area; its people are not experienced with machines, nor are any considerable number of
them skilled factory workers (though they are apt students
when given the opportunity). T h e purchasing power of the
mass of the population is almost nil, and Nepal finds it very
difficult to break into already established markets in India.
Transportation, both rail and highway, is very poorly developed in much of the country. The Nepalese frown upon
foreign investments for fear of economic imperialism, yet
local capital hesitates to invest in industry because returns do
not come quickly enough and are not immediately as large
as those from agriculture. The instability of the government
and of the general political situation also deter both local
and foreign investors. Despite these handicaps and despite
the fact that the region has had no gradual development
from small-shop production toward industrialization, Nepal
desires to become industrialized in the shortest time possible,
telescoping into a few years advances which took the great
industrial powers at least a century to achieve.

1 Toni Hagen, the Swiss geologist, is now engaged in systematic
geological mapping of the country as a part of the United Nations'
technical assistance program.
J. Coggin Brown and A. K. Dey, India's Mineral Wealth (Bombay:
Oxford Univ. Press, 1955), p. 56.
3 John R. Welch, B. R. Singh, and Y. L. Singh, "Preliminary Investigations of Possible Mineral Occurrences-Paloong Valley. Central
Nepal," unpublished field report (n. d . ) , for Nepal-.American Minerals
Cooperative Serv., Katmandu.
4 R. N . Suwal and M . B. Manandhar, Report on Preliminary Investigation of Hematite Outcrops, Lothar Khola Area (Katmandu:
Nepal-American Minerals Cooperative Services, 1956).
fi Robert B. Sanford, The Mineral Deposits of Nepal (U. S. Dept. of
Interior, Bureau of Mines, 1953), p. 8.
6 Sanford, p. 11.
7 Sanford, pp. 16-20.
8 For fuller discussion of the factors affecting mining development
see N . J. G . Pounds, "Geographical Factors in the Exploitation of
Minerals," in London Essays in Geography, ed. L. D. Stamp and S. W.
Wooldridge (Cambridge, Mass.: Harvard Univ. Press, 1951 ) , p. 245.
0 Selected Russian Papcrs on Geochemical Prospecting for Ores, tr.
by H. E. Hawkes and V. P. Sokoloff (Washington: U. S. Geol. Survey.
1950).
10 Sanford in his report points out the wasteful mining practices in
detail.
11 Sanford, p. 32.
1z4'Fifty Times Higher Than Everest: A United Nation's Geologist
a t Work in Nepal, Homeland of the Flimalayas," United Nations Rev.,
1, 4 (October. 1 9 5 t ) , 22.
13 T h e following section is based on unpublished material obtained
from the Nepal Government.
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save both the time and expense of transshipment. A I the
~
passenger cars are fully packed the year round, and the
third-class passengers especially travel in a state of much
discomfort. If the system is not converted from narrow to
metre gauge, it will be essential to double the service, which
now is only one train per day.
T o integrate the country's transport system, railways must
be extended as far into the interior as practicable,
and should
be linked by ropeways with interior commercial centers other
-. -'.'- q
than ~ a t m a n a u .
g o w s Rapt1 Valley Project
('ne=b'e'd"i
Chapter .'6) will have to be saved by a milwa
sion of the Eine tioln Arnlekhganj t
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A map showing Nepal's transportatio~igi\:es the impressioii
of adequate, well-coordinated roads and mountain trails
(plate 34). Actually the inferiority of the roads and trails,
in both coverage and quality, may be better imagined than
described. There are only about 100 miles of good allweather paved roads and only about 50 miles of railway, of
which the 29 miles between Raxaul and Amlekhga~ljare
most important. Most of the paved roads are in Katmandu
Valley! and connect the city of Katmandu with India. Other
regions are physically detached from the Katmandu Valley
and from each other as far as surface transportation is concerned. This lack of transportation hinders the movemelit
of surplus food from the Terai to the deficit mountain districts. The Terai areas export rice to adjacent parts of India,
but the food deficit in the Katmandu Valley often must be
met by importation of rice by air from India.
Besides hindering the development of trade and industry,
the absence of interregional transportation is Nepal's great
handicap in welding the country into one nation. T h e groups
living in outlying areas regard themselves more as Gurungs,
Magars, Limbus, and l'harus than as Nepalese. ' I t would bc
difficult to conceive of a pattern of internal transport which
would more seriously hinder the achievement of political
unity and coherence than does that of Nepal. Most of the
overland routes of travel from Katmandu to outlying districts
go across the Indian border, through Indian territory, and
back into Nepal. As a result of the slow and scanty transport
de\~elopment,the regions lying beyond Katmandu Valley
and adjacent areas may be said to be outside the effective
national territory of Nepal from the point of view of political
control.
The high cost of coolie or pack animal transport on thc
mulepaths and narrow trails of the mountains severely
restricts the radius of trade as well as the \raricty of market

goods in most of Nepal. 'I'he Terai, having a comparatively
level surface, traditionally relies upon carts drawn by animals.
T h e rivers of Nepal are not navigable; even in the Terai,
seasonal drought and shifting river channels make navigation
impossible except by small country boats at certain seasons.
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Railways

Ainvays

Nepal's first railway, now called the Nepal Government
Railway (two feet six inches narrow gauge) was opened for
traffic in 1927 (plate 34, inset) .l Martin and Company, who
constructed the railway, operated it as agents for the government until 1933. T h e line is 29 miles in length from Raxaul
at the Indian border to Amlekhganj near the foothills.
T h e narrow gauge station of Raxaul is about two furlongs
from the North East Railway (metre gauge) station of the
same name in India, and is located in the midst of a built-up
area. T h e most important town on the line is Rirganj,
where the headquarters and workshops of the railway arc
situated. From Birganj the railway runs on a very narro\Ir
embankment right up to Simra, 16 miles from Raxaul. At
Simra begins what is called the forest section ( 13 miles).
Considering the availability of money and materials, the
condition of the railway is reasonably good. T h e goods traffic
is steadily increasing with the development of Katmandu
Valley; passenger traffic is declining slightly, perhaps as a
result of increasing air travel between Simra and Katmandu.
T h e narrow gauge line has actually been sheltered from the
conlpetition of the highway, which is in bad condition and
not maintained the year round. Even so, the road traffic up
to Simra and the air traffic from Simra to Katmandu are
potential threats to the economy of the railway. Though
no figures are available, present traffic demand would appear
to justify conversion to metre gauge, which would permit

Air transport in Nepal started in 1950 with the construction of a fair-weather airstrip at Gauchar, Katmandu, and
the inauguration of weekly Patna-Katmandu DC-3 service
by the former Indian National Ainvays Company.* Since
then, with gradual development of the Katmandu airfield,
the frequency of the service has been increased to six tinles
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a week. Until 1956, the airstrip was semiconcrcte, and not
usable during the nionsoon; except for these short breaks,
the service-has been regularly maintained. The scheduled
i~~ternational
service is operated by India. Internal scheduled
air service was also introduced by India, and is now operated
by the Nepal goveriiment. This service is expanding gradually with the construction of fair-weather airstrips in other
parts of the country. At present there is air service between
Katmandu and Simra, Pokhara, Bhairawa, and Biratnagar,
covering a total of 360 air miles (plate 34). Extension of air
service to Dang and Nepalganj in the near future is planned.
A new fair-weather airstrip has been opened at Narayangarh
under the auspices of the Rapti Valley Development Project.
The full potential of this airstrip will be realized with the
development of the Rapti Valley which is already under way.
There are four airfields in the flat Terai belt-at Simra,
Biratnagar, Bhairawa, and Nepalganj-and four in the rnountains at Katmandu, Pokhara, Dang, and Narayangarh. Four
others are to be added at Janakpur in Mahotari, Rajbiraj in
Saptari, and Dhangarhi in Kailali, all in the Terai, and one
in the mountains at Surkhet in Dailekh. The penetration
of the interior mountains is limited by the scarcity of potential sites for the airstrips. The United States has undertaken to aid in the development of Nepal's air services by
supplying airplanes and help in the construction of new airstrips, including one at Mustang near the Tibetan border.
Ropeways

Airways operated by the Indian Air Lines link Katmandu with
Calcutta and Patna, and government air lines provide the only
efficient transportation between Katmandu and outlying areas
of Nepal.
but constant wear and tear without replacement of moving
parts has reduced the capacity to 5.6 tons per hour. T h e
ropeway has served the Katmandu Valley well, operating
when necessary as much as 20 hours per day. I t presently
operates for approximately 12 hours per day, transporting on
the average 60 tons of goods daily.
Approximately 225 tons of goods are imported into the
Katmandu Valley daily, and as the requirements of the
country are growing, the ropeway will be unable to handle
the 'increased freight. T h e present rate of increase of imports
to the Valley is 10 toris per day per year, with the prospect
of an increase of 50 tons Der dav Der vear within a ~ e r i o dof
five years. T h e construction of the proposed cement factory
at Hetuara will add to the transport load.
,

? h e ropeway, an electrically operated aerial cableway
similar to a ski lift, 011 which the cargo is transported in
baskets, serves to link the Katmandu Valley with the railway,
over the mountainous teriairl which intervenes. Nepal's one
existing ropeway, owned and operated by the government,
was put into commission in 1924 over the 14-mile stretch
from Dhursing to Metatirth. In 1956 it was extended from
hletatirth to Bhansar, a distance of four miles. From Dhursing, the ropeway is connected with Amlekhganj, railhead
of the Nepal Railway, by road. Incoming goods are transported by rail up to Amlekhganj and from there by road to
Dhursing for shipment over the ropeway. Goods must be
handled several times in addition to being transshipped at
Raxaul. In order to reduce handling and consequent delays,
it is proposed to extend the ropeway up to Amlekhganj.
'lhe original capacity of the ropeway was 8 tons per hour,
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existing
Program of
building new *fibtorable roads linking the hill districts with
the 'T'eraiav3 However, Nepal has neither the resources nor
the technical abilities to build the extensive 4,000-mile system
of longitudinal and lateral roads envisaged in the Five-Year
Plan. T h e plan called initially for the construction of 900
miles of roads linking Katmandu with adjacent districts,
but little has been accomplished up to the present.
Some of the existing roads and trails and the proposed
highways are shown on plate 34. The Tribhuwan Raj Path,
linking Katmandu with India, is Nepal's chief artery of trade,
commerce, and intercourse with the outside world. It was
completed in 1956 with the assistance of India. A number
of fair-weather unpaved roads serve the Terai, connecting
trade centers with railheads in India. The almost complete
lack of roads in mountain areas is obvious from the map.
T h e only available means of communication in these mountain regions of Nepal are the narrow mountain foot trails.
In the high Himalaya the trails shown on the map are narrow
paths clinging desperately to almost perpendicular rock walls.
T h e turbulent mountain streams crossing these trails are
often bridged by trees felled across the water. Vivid accounts
of travel on such trails are given by Himalayan explorers.'
Northward, most of these mountain trails lead into Tibet
across passes through the Great Himalayan Range, the most
important of which are indicated on the map. In general,
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Roads
Until 1956 Katmandu had no surface vehicular communication with the rest of the world. T h e high ranges and swift
mountain streams are the chief barriers t i the development
of roads, especially those of an east-west axis. Another feature
contributing t o the inadequacy of the road system, both as
to coverage and quality of surface, has been the indifference
of the feudal Rana government, which followed a purposeful
policy of seclusion and hence discouraged the development
of transportation facilities. Since 1951, the more enlightened
government now in power has assumed the responsibility for
the building of new roads and the improvement of the
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Footpath and rope bridge crossing the Bagmati Rim in the

central part sf Katmandu Valley.

the passes lie at elevations between 16,000 and 18,000 feet
and are snowbound during winter. Through these high
passes in summer the Tibetans drive their sheep
and goats, carrying salt, blankets, yak tails, and gold and
silver dust into Nepal for sale; they return with cloth, spices,
and small manufactured goods. Travel across the passes continues today much as it has for hundreds of years. However,
the recent political developments in Tibet have led to some
restrictions on trade and travel near the frontier area.

Trade Centers
The trade centers of Nepal are located chiefly at the junctions of transport routes and at points of transshipment.
Changes in the mode of transportation have given rise to
many new trade centers at points where goods must be
shifted from freight car to wagon, from wagon to coolie or
pack mule. At the trade centers in the Terai along the
Indian border, for instance, the load is shifted from the
Indian railroads to Nepalese highways, and vice versa. In the
mountains there are several trade centers where goods are
shifted from muleback to coolies.
The foreign trade of Nepal is carried on across the Himalaya with Tibet, and along the extensive line of the southern
frontier with India and with other foreign countries through
India. Nepal has very little direct commerce with foreign
countries other than India because of the unstable currency
which necessitates payment in Indian currency, the small
size of Nepal's demand for goods manufactured outside
India, and the dependence on Indian railways and ports for
shipments from abroad.
The principal articles of export from Nepal into India are
rice, husked and unhusked, food grains, mustard, rape, and
other oilseeds, cattle, sheep and goats, hides and skins, ghee,
timber, cardamoms, red pepper, turmeric, musk, borax, turpentine, and catechu. Raw jute has been an important
export from eastern Terai, though the quantity has declined
since 1952. In contrast, exports of oilseeds have been increasing. The chief imports are cotton piece goods, cotton
yam, woolen cloth, shawls, flannel, silk, salt, spices, sheet
copper and other metals, tobacco, petroleum, provisions, and
chemicals."
The agricultural products of the Terai and the goods coming from the mountains on roads and trails flow to the trade
centers of the l'erai, located on highways leading into India
T R A N S P O R T A T I O N A N D TRADE

I ~ K Slaaen wicn salt cross the 10,600-foot Ninyan Pass near
the Nepal-Tibet border. (United Nations)

and close to the Indian railroad terminals. The chief trade
centers of the Terai are Birganj, Biratnagar, Bhairawa, Simra,
Nepalganj Dhangarhi, and Hanumannagar. There are minor
trade centers at Malangwa, Jhapa, Janakpur, Sirha, Taulihawa, and Bilauri.
Near Biratnagar in southeast Terai is the Indian rail
terminal at Jogbani, about five miles south of the border.
From Jogbani the goods are carried by carts and pack animals.
Here principal imports are salt, kerosene, oil, and piece goods;
the chief exports are milled rice and paddy, jute, mustard
seed, and timber. This area, particularly Biratnagar, is the
principal center of Nepal's foreign trade.6
From Darbhanga, India, a rail line runs northward terminating at Janakpur, also an active trade center. The Indian
North East Railway reaches up to Raxaul, just south of
Birganj, and the bulk of the Indo-Nepal trade passes through
Raxaul, which is also the terminus of the narrow gauge Nepal
Government Railway, main artery of commerce with Katmandu. The roads also carry much traffic from here to the
capital. The traders are principally Manvaris, and a small
number are Moslems. The most important commercial roads
are those which lead from the Terai a i d the mountains to
the railway.
T h e Indian railroad also reaches Nepal's border at Bhikna
Thori, another Terai trade center. Another line runs northward to Nautanwa, south of Bhairawa, a trade center of
considerable significance. From Nautanwa and Tribeni Ghat,

grain (especially rice), ghee, and spices are exported to India,
and salt and piece goods are imported.
Westward the Indian railways approach Nepal's border at
Jarwa, Nepalgani Road, Katarnian Ghat, Kauriala Ghat,
Chandan Chowki, and Gauri Phanta. On Nepal's western
border a line runs northward from Pilibhit to Tanakpur,
India. Skirting the eastern border of Nepal to a terminus in
Darjeeling are rail lines from Calcutta and Assam.
Towns located close to these rail terminals are important
trade centers. Tanakpur, Chandan Chowki, Dhangarhi, and
Kauriala Ghat are important for lumber exports. The finer
varieties of rice grown in the far western Terai are exported
through Bilauri and Dhangarhi, and there is considerable
trade in hill produce such as borax, pepper, and ginger.
Nepalganj, a center of trade in tobacco and ghee, is one of
the chief marts in the western part of the Terai. Grain, oilseeds, and spices from Nepal are largely carried by a branch
of the railway which terminates on the frontier close to
Nepalganj, and piece goods, metals, salt, tobacco, and sugar
enter Nepal from the same place.
Biratnagar, Birganj, and Nepalganj are the only custom
points in Terai. Trade at many other border crossings in
the Terai is not registered, and hence its importance is not
known.
The chief trade centers in Nepal Himalaya are Katmandu,
Gurkha, Jumla, Dandeldhura, and Taplejung, all of which
are located at junctions of mountain trails and tracks, and
in the case of Katmandu, at the junction of highways. Katmandu's importance as a trade center dates back to very early
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The Katmandu market is the most active center of trade.

times. The neiv Tribhuwan Rai Path and airplane services
have brought Katmandu much closer to India, increasing the
commercial importance of this city.
The Himalayan trade centers are chiefly important for
trade between Tibet and Nepal, which is largely confined to
the products of Nepalese and Tibetan agriculture; to some
extent they also serve as centers of entrepbt trade between
India and Tibet. The principal imports from Tibet are shawl
wool, salt, borax, musk, yellow arsenic, gold dust, antimony,
and medicinal herbs. The exports into Tibet include utensils
of copper, bell metal, and iron; Indian cotton piece goods,
tobacco, coconuts, and hardware.
The extent of Nepal-Tibet trade is not exactly known, and
since the opening of the land route to Tibet through
Darjeeling, it has declined considerably. T h e chief route,
northeast from Katmandu following a tributary of the Kosi,
passes the frontier town of Kodan; another route starts from
Katmandu, follows the main eastern stream of Gandak,
crosses the frontier at Rasua Garhi, and ultimately reaches
Tibet.
Both these routes are extremely difficult. T h e only beasts
of burden available are sheep and goats, and practically everything but grain and salt is carried by men and women. (The
Bhotias carry enonnous loads. Although 80 pounds is the
regular load, it is by no means uncommon for a man to
carry 160 pounds on his back, supported by a strap across
the forehead.)
The merchants of Chainpur, Baitadi, Jumla, Dana, Chautara, Charikot, Dingla, and Taplejung have branch establishments higher up in the mountains near the Tibet border,
where they meet the Bhotias who bring down borax, salt,
and wool from Tibet; chili, turmeric, ginger, tea, and forest
products are exported. Much of this trade is carried by
coolie or mule between the Great Himalayan passes and
Nepalese trade centers.
The importance of entrepot trade between India and
Tibet through Nepal has declined considerably. Tibetan
trade has now shifted to Indian border towns such as
Kalim~ong,Darjeeling, and Gyantse, in Sikkim, because of
better transport through these places. T h e direct commercial
routes between India and Lhasa, the chief center of Tibetan
trade, are much shorter and better than the ageald routes
across Nepal Himalaya. T h e new Peking-Lhasa route has
further detracted from the volume of Nepal's trade with
Tibet. Since 1951, there is increasing effort to orient the

trade and economy of l'ibct toward China proper from Nepal
and India.
It seems likely that even the local trade along the NepalTibet border will decline in time, because of the ~olitical
situation in Tibet and the permanent natural difficulties of
routes across the Great Himalaya.

1 This section is based on information obtained hom the Nepal
Government. Some information on Nepalcse transportation is published in Economic Survqy of Asia and the Far Eat, 1957, VIIl
(Bangkok: United Nations Dept. of Economic Affairs, 1958).
y. P. Pant, Nepal's Economic Development on International B&
(Katmandu: Nepal Council of Asian Relations and World Affairs,
1956), p. 14.
3 Draft Outline of the Five Year Phn (Katmandu: Ministry of Planning and Development, 1953), pp. 1-2.
4 See John Hunt, The Conquest of Everest (New York: E. P. Dutton
and Co., 1954). pp. 66-67; H. W. Tilman, Nepal Hirnakvu (Cambridge, Eng.: Cambridge Univ. Press, 1952). p. 12.
3 This summary is based on information gleaned from various h w
of The Indim Trade ]ourmi, published by the Ministry of Commerce
and Industry, D e ~ t .of Commercial Intelligence a d Statistics, New

Delhi.
8 Ravi S. Shanna et al., The Economy of Ns#uf (New M a w , Cam.:
Hman Relations Area Files Inc., 1956). p. 132.
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Geographic Regions

On the basis of the ~rariedgeographic phenomena described
in the foregoing chapters, Nepal may be divided into several
nlajor
each characterized by a homogeneity of human
activitjlwhich manifests the relationship between the cultural
and the natura! landscape. Within each of these regions,
and niore distinctlv homogeneous subregions can be
discerned (plate 3 5 ) .
The system of geographic regions used here establishes
three distinct land areas-the Himalaya, Inner Terai, and
Terai-and distinguishes within each of these major divisions
three ,geographic regions. The boundaries between these
nine
regions are drawn primarily on the basis of
district or thuni (county) borders. In part this is for con\.eniencc, but on the whole these borders mark differences
in climate, terrain, and vegetation, as well as cultural dissimilarities with regard to land use and population density.
The principal merit of such a system lies in its more precise
presentation of the facts of geographic diversity.
The first primary division, Himalaya, is adjacent to the
plateau of Tibet, and its distinctive characteristic is its
mountainous base. Lofty peaks of the Great. Himalayan
Range dominate the northern interior. It is divided by the
Kosi, Kali, and Karnali river systems, and the valleys of
these rivers and their tributaries are the chief areas of settlement and human occupance. In its original state, much of
the region was densely forested, but human settlement slowly
encroached upon these forested areas, and more recently
commercial forestry has made further inroads. In the lower
elevations much of the forest cover has bee11 destroyed, but
virgin forests of pine, fir, and larch still flourish in the interior,
especially in the west. Cool to extremely cold winters are
also a distinctive feature, and the upper courses of the river
valleys-the chief centers of settlement-have short growing
Seasons. This means that the Himalayan farmers are limited

to one crop per year-potatoes, barley, or wheat. Rough
terrain and harsh climate call for ruggedness and persistence
on the part of these mountain folk. T h e inhabitants of
these valleys are often inclined to think of themselves as
brave, energetic, virile, in contrast with the indecisive and
unaggressive Terai settlers.
T h e complex forest-covered Churia Hills and their enclosed valleys, despite the difficulty of clearly delimiting
them, form the second primary division, the Inner Terai.
'These hills are not so forbidding as the mountains of the
north. However, from time immemorial they have served
as barriers between the fertile Himalayan valleys of the north
and the Ganga Plain of India. T h e Inner Terai, subdivided
into three geographic regions, east, central, and west, is a
very sparsely populated area, with no large villages.
T h e third primary division, Terai, contains but 17 percent
of the national area and has 28 percent of the country's
population. This narrow belt, 10 to 20 miles wide along the
Indian frontier, is economically the most valuable region of
Nepal. Here the rainfall varies from 80 inches in the east to
about 40 inches in the west. T h e average density of population per square mile increases from 83 in the far western
Terai to 327 in the eastern Terai. These differences in population density from one geographic region to another in the
Terai do not reflect any substantial contrast in the stage of
economic development, but rather reveal variations in the
population-supporting capacity of the land. T h e humid
eastern Terai, with its greater rainfall, has a larger arable
area and grows a variety of crops, including rice, jute, tobacco,
and sugarcane. It produces large quantities of rice and other
cereals, and its surplus is exported to India. T h e far western
Terai, with less rain, has a limited extent of arable land. Its
dry, dusty landscape stands in contrast t o the green of the
eastern Terai.

The eastern part of the Nepal Himalaya is a mountainous
land, and in the north it is cold, forest covered, and forbidding. Its humid climate distinguishes it from the western
part. As population pressures have increased, the eastern
Himalaya has gradually been penetrated by settlement despite
thc harsh environment. Comprising 10,483 square miles, it
had a population in 1955 of 1,814,458, a density of 173 persons per square mile.
T h e densely peopled valleys of the eastern mountains are
sharply segregated from each other by the mountains. T h e
climate in the lower courses of the rivers is warmer, and the
human occupations there are quite different from those of
the interior. T h e peaks of the Great Himalaya appear as a
long white massif on the skyline when observed from one
of the valleys.
In general, forests and wooded slopes dominate the local
landscape. In remote areas of the interior and on very steep
slopes, the forests have been virtually untouched by man.
Conifers-spruce, fir, larch, and Nepalese pine-are dominant
in the forests. Commercial lumbering has developed in the
last five decades. T h e logs, cut in the interior and floated
down the streams, find a ready market in India. Where
excessive cutting or forest fires have occurred, second growths
have developed, but these are not considered valuable timberlands.
T h e eastern mountains have served for centuries as a
pioneer land for both Nepalese and Tibetans. T h e landhungry squatters who migrated into this virgin region have
cleared the forests by fire-a practice common elsewhere in
the Himalaya. From this method of clearing the land has
evolved a distinctive rural economy. As one plot of land
becomes infertile, the settlers move on to deplete another.
Generally these people-shifting farmers as well as sedentary-cultivate hardy cereals. Handicapped by the bitterly
cold winters, they work hard during the short summers to
produce millet, barley, wheat, and, in recent decades, potatoes. Those farmers who have been fortunate enough to
obtain possession of suitable valley floors cultivate quickmaturing varieties of rice. At lower altitude, the warm bottom lands of the river valleys are more suitable for rice
farming, whereas the steep mountain slopes are given to
corn, millet, or potatoes. Specialized occupatio~lssuch as the
raising of yak or sheep are often carried on. In general the
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economv is self-sufficient,though farmers obtain necessities
in exchange for their agricultural products or wool. To a
large degree such self-sufficiencyis the result of the lack of
transportation facilities in the mountainous interior, where
dependence must be placed on trails.
Despite the lack of well-developed commercial life, the
eastern mountain region contains a few such large settlements as Ilam, Dhankuta, Bhojpur, and Ramechhap, most
of them located at vallev junctions of streams and trails.

Though the area is sparsely settled, its population is diverse
in origins and culture. Narrow mountain trails are the chief
means of communication between the isolated village communities; here and there are but a few short stretches of
mountain road. The dependence upon foot trails and the
rigors of the mountain terrain have produced some of the
world's most skilled mountain porters, and transporting
goods on their backs has long been one of the important
occupations of these people.

Western Mountains

Katmandu Valley

The western part of the Nepal Himalaya, drained by the
Kali and Karnali river systems from north to south, is a complex mosaic of mountains whose extremely irregular surface
configuratiori can be appreciated only from the air.
The terrain of the region is made up of numerous mountain spurs and valleys extending from the Great Himalaya.
Rugged interstream divides separate relatively deep valleys,
some of which have broad flood plains in their lower courses
which are important for agricultural use.
In the well-watered inner valleys and lower hill slopes the
cultivated fields contrast with the forests and bare rock
summits of the Great Himalaya. The natural vegetation is
the heaviest to be found anywhere in Nepal, and the land
has not been cleared as extensively as in the eastern mountains, Because of its drier climate, this region is not so
densely populated; man has put only the moist lands under
cultivation, and in most areas the forests remain. The southem sections of the river valleys have a nearly subtropical
climate, which makes possible the cultivation of rice and
wheat, but in the northem and higher sections, potatoes and
barley predominate among the field crops. Although rice
is the desired crop, proportionally it is less important than
the dry field crops-millet, barley, and grain sorghum. In
some sections, particularly in the valleys of the Great Himalaya, the cultivated fields are exclusively in potatoes. Yak
and sheep raising are an important part of the economy at
the higher altitudes, and there is a good deal of seasonal
migration of the herds.
The farmers live in villages on the slopes bordering the
river valleys. Theirs is an isolated life except for occasional
trips to market villages in the lower parts of the valleys,
where they exchange their surplus grains and vegetables for
textiles, ironware, and kerosene.

The Katmandu Valley, some 209 square miles in area, is
the most distinctive geographic region in Nepal Himalaya.
It is the heart of modem Nepal; it has the largest city, the
chief cultural center, the only institution of higher education
in the nation. It also has the greatest contact with the outside world. Mountains, not quite as high as elsewhere, but
difficult to cross, surround the valley and bar easy access.
The Mahabharat Range, which encloses the valley, is transversed by a single automobile road, which was built recently.
Within these barriers the inhabitants of the valley have
developed a way of life which makes as intensive use of land
as may be found anywhere in the world. This geographic
aspect of the Katmandu Valley is as impressive as the congestion of people. The average square mile must provide
food for 1,966 people. Only the valley bottom is level, and
hillsides have been laboriously terraced. The rice fields and
the brick houses of the Katmandu Valley villages give a
superficial impression of prosperity to the visitor, but in
reality the economic condition of the farmer is unhappy.
The venerable temples and pagodas and the closely packed
farmhouses of the villages attest to centuries of human
occupance, and wherever topography and water supply permit, all. of the Valley is an intensive garden. Few places on
earth are more productive, and few support so many people
on so little good land. Where irrigation water is unavailable,
the rainFall alone may suffice for rice, the dominant crop on
wet lowland fields. Corn is raised on the dry hillsides. Millet
and barley are also produced, and wheat is the main winter
crop.
The basis of this dense population and intensive land use
lies partly in the climate. Precipitation averages 57 inches,
fallin; mostly in summer. Snow and freezing temperatures
are rare, and the growing season normally extends through-
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out the year. Mountains to the north keep out the cold air
masses from Tibet, but those to the south are not high
enough to stop rain-giving monsoon winds. With temperature and moisture so favorable to agriculture, the high
humidity of the summer is unfavorable for man. Winters
are raw and chilly, summers hot and sticky.
Minerals, especially mica and iron ore, occur in modest
abundance in the Valley or in the encircling mountains,
but coal is lacking.
Nepal's largest city and national capital, Katmandu, with
a population of 105,000 lies in the center of the Valley on
the banks of the Bagrnati River. The ancient town was built
under the early dynasties to control the neighboring territory,
and its street pattern and urban landscape somewhat resemble those of other ancient cities. Nepalese culture originated
in the Valley, whose Newar occupants developed an elaborate and original style of art and architecture several
centuries before Christ. Administration, commerce, and
cultural activity are the city's chief functions today.
Katmandu is changing. The city is now linked with India
by an automobile road and by modem air transport, and the
impact of the outside world is being felt by Katmandu and
its people.

East Inner Terai
This region comprises the Sindhuli and Udaipur districts,
and within an area of 1,650 square miles contains 195,564
people, or 119 people per square mile. The forested steep
slopes of the mountains limit cultivation to a few hillside
patches of barley or corn. The low-lying areas are wet and
malarial. Though the mountains are not extremely high,
they serve as the boundary of the region and tend to isolate
it from the rest of the country.
This is the area of Nepal's fine forests. Rapid cutting
has denuded some hillsides, but on others, good stands
remain. Pines are found on the higher slopes, and there are
mixed coniferous and deciduous forests on the intermediate
slopes. At lower elevations there are some broad-leaved hardwoods. Limited lumbering operations are camed on, but
much of the more marketable timber is in inaccessible
locations. An annual rainfall of 60 to 70 inches makes this
an excellent area for permanent forest supply, and with
adequate conservation and replenishment the region could
become an important supplier of timber to India.

The east Inner Terai is isolated and lacks real economic
potential except in forestry. The farmers living in the valleys
are almost cut off from their countrymen. Settlement has
made little mark on the landscape; the greater part of the
region is sparsely peopled, and only one settlement, Udaipur
Garhi, is of importance.

Central lnner Terai
The central Inner Terai, which separates the densely
populated eastern Terai from the equally crowded Himalayan valleys of the north, has an area of 2,399 square miles
and a populativn of 217,061, a density of only 90 per square
mile, the lowest in Nepal except for the 83 of the far western
Terai. But the data on rural population densities are misleading, for some sections of Chisapani and Chitawan with
good agricultural possibilities have several hundred people
per square mile, while the still-forested mountains are nearly
empty. Besides the ribbons of alluvial materials along the
river valleys, most of the terrain is made up of hill slopes,
and the amount of good agricultural land is therefore limited.
The region is drained by the Narayani and its tributaries,
and includes the level Rapti Valley. The main obstacle to
the intensive use of the region is the humid climate and the
widespread incidence of malaria. The Rapti Valley development scheme has been planned to increase colonization of
this area through resettlement of peasants from more crowded
areas.
Chisapani Garhi, which lies on the main automobile highway linking Katmandu with India, is the only settlement of
more than local importance.

W e s t Inner Terai
Dang and Deokhori hstricts, with an area of 700 square
miles and a population of 89,367, a density of 128 per square
mile, constitute one of the smallest geographic regions of
Nepal. In certain sections the hill slopes have a dense forest
cover, and the malarial valley floors have not been completely
used by man. However, with expanding population pressing
upon the means of subsistence, it is expected that rice culture
will extend in time over the valley bottoms, even those now
stony, choked with debris, and subject to flood. Some of the
valleys are surprisingly dry, perhaps as a result of rain shadow.
Torrential rains result in severe erosion which has removed

soil from the steeper slopes. Soil conservation and sound
agricultural practices are needed. Barley, corn, wheat, and
rice are the chief crops. In general, crops and agricultural
practices resemble those of the central Inner Terai, but the
percentage of land under cultivation is greater.
As far as the eye can reach from practically any point,
the most characteristic appearance of the landscape is that
of rounded topography with open forest. There is no major
settlement; the area is sparsely settled, the valley of the
Rapti in Deokhori being the most populous locality.

Eastern 'rerai
'The region which extends from Morang to Parsa has a
populatiolr density of 327 per square mile, more than double
the national average density of 154. A combination of
geographic factors, in the widest sense of the word, contributes to the importance of the eastern Terai. Climate
and terrain have made it an extremely rich agricultural land;
it is a vital commercial region with easy access by road and
rail lines (Indian terminals at the border) to adjacent parts
of India.
The rainfall of 50 to 70 inches is adequate and dependable.
Before man occupied the area, most of the surface was
covered with a dense tropical forest, patches of which still
remain in the northern part adjacent to the mountains.
Rice is the staple food and the characteristic crop wherever
soil and water permit. Almost everywhere rice occupies a t
least half of the cultivated land, more commonly two-thirds,
and in some areas all of the land. As one flies over Saptari,
Morang, Parsa, or Bara, he is impressed with the intensity of
land use. Depending upon the season, the rice fields present
a mosaic of green or brown landscape. In most years, this
region has surplus rice for shipment to India.
A variety of other crops are grown. Among these, sugarcane and jute are most important economically. Crops of
lesser importance are tobacco, tea, oilseeds, and millet.
Nearly two-thirds of the land, it is estimated, raises a second
crop each year. Two successive harvests of rice are common.
The two large industrial centers of Birganj and Biratnagar
are located in this region. The jute, cotton, and food processing industries of the region combined constitute nearly
three-fourths of the total industrial development of the
nation. These industries are based on local raw materials and
Biratnagar waterpower and steam-generated electricity sup

plies the power. Agriculture supplies the major basis of livelihood in the eastern Terai, as it does in other parts of Nepal,
but large settlements like Biratnagar, Birganj, Jaleshwar,
Jhapa, and Hanumannagar reflect the commerce and industry of the region.
The moist climate, relatively level land, and the distinctive
rural economy give geographic uniqueness to the area and
set it apart from any other region. The rice culture is similar
to that in the midwestern Terai or Katmandu Valley, but the
long moist season permits two successive crops, in contrast to
one in the other regions. The people of this region are less
Mongoloid in appearance than are the hill tribes, and their
culture reflects their closer contact with northern India.

Midwestern Terai
The districts of Palhi, Majhkhanda, Khajahani, and Siuraj
contain 345,281 people in a total area of only 1,176 square
miles-a density of 294 per square mile.
The terrain is flat and agriculturally usable, but the rainfall
is lower than in the major rice-growing regions. No one can
travel from east to west in the Terai without observing the
geographic variations in both environment and crops. This
is a region of wheat, rice, millet, corn, and barley. Vegetables
are grown in great variety.
T h e great bulk of the people live in compact villages near
the fields. T h e traveler in this region is rarely out of sight of a
group of houses, and a market village is hardly more than a
day's journey from any point. The larger villages are linked
by cart roads, which are dusty most of the year and muddy
during seasons of rain.

Far Western Terai
The geographic contrast continues along lines defined by
rainfall. T o the west, with diminishing rain, the landscape
becomes brown-green fields are replaced by dusty plains.
Here rainfall is limited and uncertain. Wheat and millet are
the chief grains. Rice is grown in the few well-watered areas.
Some summers bring excessive rain with resulting flood, to be
followed in the succeeding year by a severe drought. The far
western T e n i has a marginal climate. In many ynn the
precipitation is so low that crops fail. Valley bottoms are
inieted wherever feasible, and water conservation technique
are generally needed.

Forests, which once covered the entire region, are found
now in only the more inaccessible areas. Their cutting is
related partly to the demand for lumber in the adjacent
Indian market, but in many areas the steep hillsides have
been burned over to clear land for farming for a time,
then to be abandoned. The deforestation of the hillsides
in the far western Terai has led to erosion, which, in turn,
has buried the region with layers of coarse debris.
A detailed map of population distribution (plate 17) reveals great inequalities in human occupancy. The few farmed
areas, as those in Banke, are almost as crowded as parts of
the eastern Terai. Elsewhere, sparse population reflects
limited land use possibilities. The maps of population and
cultivated land correspond closely (plates 17, 18, and 12).
Several of the large settlements, including Gauri Phanta,
Chandan Chauki, and Nepalganj, are located near the Indian
railroad terminals. These centers dominate the trade and
commerce of the region as well as those of the mountains
to the north.

A small land of great diversity is Nepall

A Selected Geographical Bibliography
There is no geography of Nepal in English or Nepali,
other than small booklets used as texts in Nepali high
schools. While specific geographic writing on Nepal is
meager, a large number of books and periodical articles with
geographic bearing are available. T h e following list includes
only a selected number of significant books, articles, maps,
and government reports. No attempt has been made to
list here all the published material. With a few exceptions,
references cited in the text are not repeated in this list.
A comprehensive list of published material on Nepal is by
Hugh B. Wood, Nepal Bibliography (Eugene, Oregon :
American-Nepal Foundation, 1959). This includes all the
important publications up to June, 1959. For a list of
materials published by government agencies in Katmandu
and writings on Nepal by Nepalese, see P. Prasad Karan,
"Aids to Geographic Research on Nepal: A Review of Recent Publications," The Professional Geographer, Vol. 9
(1957), pp. 17-18. Also useful are Margaret W. Fisher, A
Selected Bibliography of Source Materials for Nepal (Berkeley: Human Relations Area Files, South Asia, University
of California, 1956?), mimeographed, and C. J. R4orris, "A
Bibliography of Nepal," Iournal of the Central Asian Society,
\'oI. 18 (1931), pp. 547-59.

showing relief and communication has been published by
Malhipur Branch Press (Saharanpur, U. P., India) and is
available from all booksellers in Katmandu. There are some
errors in contours and general location on this map. Recently
the Survey of India 'completed the aerial mapping of the
a l on this
entire country, and a new map of ~ e ~ based
Survey may be available in the near future.
Oficial Publications
Thc following publications by the Government of Nepal
report current developments and provide data of interest to
geographers. Most of these are available in the Library of
Congress.
Nepal News Bulletin. Published since May, 1952, by the Department
of Publicity. Irregular, but generally one is published each month.
Gazette. Published weekly in Nepali.
Gorklia Patra. Published thrice weekly in Nepali.
Interim Report of the Census of Nepal (Katmandu, 1955), in Nepali.
Census of Population; Nepal, 1952/54 A.D. (Katmandu, 1958).
mimeographed report in Englisli. This publication of the Department of Statistics gives population figures by regions, sex and age,
marital status; literacy and education; languages spoken; religion;
economic status and industrial classification of workers. Much of the
data appears in this report for the first time.
Nepal at a Glance (Katmandu, 1954); Nepal Marching Towards
Progress (Katmandu, 1954). Popular pa~nphletsof the Department
of Publicity.

Maps
The most useful are the Survey of India map sheets
(twentyeight in all) on scale of 1:253,440 (1 inch to 4
miles) published between 1928 and 1930 and based on the
first regular survey of Nepal in 1924-1927. T h e Survey of
India has also published a skeleton map of Nepal (1 :500,000)
showing contours and drainage. These maps are difficult
to obtain; American scholars can consult them in the
Librav of Congress. A map of Nepal ( 1 inch to 12M miles)

Books, Iournal Articles, and Other Publications
Ouly a few of the following selected list of slightly over
200 titles (out of the writer's over 1,000 entries on Nepal)
are primarily geographical, but all contain material useful
in understanding Nepal's physical and cultural pattern.
Some good studies on Nepal have been published in the
French, German, and Russian languages. ?'he French and
German sources easily available to scholars in major American

libraries are listed here, but the Russian language source
materials, not commonly available to American readers, are
purposely omitted.
T o facilitate use, titles are listed under five sections:
general, physical geography, social and economic geography,
historical and political geography, and mountaineering. Listings under mountaineering provide valuable regional description of the land and contain a diversity of useful geographic
material.
GENERAL
Amatya, Jagdish Man Singh, Picturesque Nepal. Katmandu: Commercial Company, 1956.
Betham, Geoffrey, "Nepal." journal of the Royal Central Asian
Society, Vol. 35, Part 1 (January, 1948). pp. 18-25.
Bishop, R. N. W., Unknown Nepal. London: Luzac, 1952.
Bourdillon, Jennifer, Visit to the Sherpas. London: Collins, 1956.
Das, Sarat C., journey to Lhasa and Central Tibet. London: Murray,
1902.
Douglas, William O., Exploring the Himalaya. New York: Random
House, 1959. The reader is told in chatty sketches about the
Himalayan region-its past and present people--and even a little
bit about the Abominable Snowman.
Elliott, J. H., Guide to Nepal. Calcutta: W . Newman & Co., 1959.
Enders, Robert K., "The 'Abominable Snowman.' " Science, Vol. 126
(1957), p. 858.
Eskelund, K ~ r l Den
,
glemte &l. Kobenhavn: Gyldendal, 1958. Illustrations.
Hagen, Toni, "Afoot in Roadless Nepal." National Geographic Magaziiie, Vol. 117 (1960), pp. 361-405.
"Zur Gliederung Nepals in Natur- und Bevolkerungsgebiete."
Geographica Helvetica, Vol. 12, No. 4 (1957), pp. 223-33.
Hardie, Norman, In Highest Nepd; Our Life Among the Sherpas.
London: G . Allen and Unwin, 1957. Maps. The author, a member
of the British Kangcheniunga expeditions of 1955, relates his experiences when he remained in the Sherpa village of Khumiung, carrying
out a survey of the locality.
Heim, A., and A. Gansser, The Throne of the Gods. New York
( 1939), pp. 22-73. A fascinating account with good illustrations.
Izzard, Ralph, The Abominable Snowman Adventure. London: Hodder
and Stoughton, 1955. By the same author, The Abominable Snowman. Garden City, New York: Doubleday, 1955.
Knaags. Nelson. "A Tourney to Nepal." Explorm's journal, Vol. 38,
N; 2 (1958). pp.'l-7.
Knutsson. Goran. Hos Manniskor i Himalaya. Uppsala: J. A. Lindbald,
1954.
Leuchtag, Erika, Erika and the King. New York: Coward McCann,
1958. A delightful narrative of the King of Nepal's struggle for
freedom from the Rana Prime Minister and the author's (a
gynecologist treating the Queen) contribution to it. See also, With
a King in the Clouds. London: Hutchinson, 1958.
Louis-Frederic, Dons les pas du Bouddha. Presentation de Jean
Filliozat.
Introduction. notices et photographies de Louis-Frederic.
- ....
Paris: Hachette, 1957.
Maki, Yuko, Manaslu. Tokyo: Mainchi newspapers, 1958. Maps,
plates. Gives an account of communications, flora and fauna,
meteorology and geology gathered during Japanese expeditions of
1954-1956. For a short version, see The Himalayan journal, Vol. 20
(1957). pp. 11-25, Map.

-

- -- -

Norrish, Alan Edgar, Nepal: An Opened Door; God's Challetlge To
This Generation. London: Zenana Bible Medical Mission, Challenge
Series, No. 1 (1957).
Petech, Luciano, editor, I Missionari Italiani nel Tibet e nel Nepal.
Roma: Libreria dello Stato, 1952-1956. Illustrations, maps. A collection of eighteenth century missionary letters from Nepal. Annotated, with an extensive introduction.
Price, Betty R., "A Song Above the Clouds." United Nations Review,
Vol. 5, No. 2 (1958), pp. 24-28. An interesting article by an American woman who accompanied her husband. Harry B. Price, a U.N.
economic adviser to the Nepalese government.
Price, Harry, "Elephants, Tigers and Five-Year Plans." United Nations
Review, 1'01. 4, No. 9 (1958). pp. 36-40.
Rand, Christopher, "Himalayan Pilgrimage." The National Geographic h.lagazine, Vol. 110, No. 4 (October, 1956), pp. 520-35.
Sekelj. Tibor, Window on Nepal. London: Hale, 1959, An account of
traditional and modern Nepal.
Shipton, Eric, lZlountains of Tartary. London: Hodder and Stoughton,
1952. Maps.
-"The Everest 'Tigers'; the Sherpas and Their Country." The
Geographical Magazine, Vol. 25, No. 4 (.August, 1952), pp. 172-83.
hlap.
"Snows and Snowmen in Nepal." United Nations Review, Vol. 4, No.
5 (1957). pp. 34-36.
Sparring, Ake, Nepal; Lan&t Under lordens Tak. Stockholm: Raben
and Sjogren, 1956. A colorful and lively description of travel experiences in Nepal.
Spate. 0 . H. K., India and Pakistan, Second Edition. New York: E. P.
Dutton & Co., 1957, pp. 407-23. A clear general account.
Stonor, Charles, The Sherpa and the Snou;man. Foreword by
Brigadier Sir John Hunt. London: Hollis and Carter, 1955. The
description of an unsuccessful expedition in Nepal to track down
the "Snowman" of the Sherpa tales, with the concluding theory
that the phenomenon probably is a bipedal, manlike ape.
Steinmeh, Heinz, Nepal; ein Sommer am Rande der Welt. Stuttgart,
C. Belser, 1956. lllusbations.
Straus, William L., Jr., "Abominable Snowman." Science, Vol. 123
(1956), pp. 1024-25.
Styles, Showell, The Moated Mountain. London: Hurst and Blackett,
1955.
Swan, Lawrence W., "Abominable Snowman." Science, Vol. 127
(1958), pp. 882-84.
Tilman, H. W., Nepal Himalaya. Cambridge, England: Cambridge
University Press, 1952. An excellent travel book with a section on
the natural history of the Langtang Valley. Magnificent illustrations.
Weir, Thomas, East of Katmandu. Edinburgh: Oliver and Boyd,
1955. Maps. Published in the United States by Essential Books,
Inc., Fair Lawn, New Jersey, 1956. An account of the author's
travels and mountain climbing in Nepal in 1952.
PHYSICAL GEOGRAPHY; BIOGEOGRAPHY
Banerji, M. L., "Botanical Explorations in East Nepal." Journal of the
Bombay Natural History Society, Vol. 55, No. 2 (August, 1958),
pp. 243-68. Map.
Bordet, Piere, "PrBcisions sur la stratigraphic de 1'Himalaya de SArun."
Acadhmie des Sciences, Comptes rcndus hebdomadaires &a Skanca,
Paris, Tome 241, No. 20 (1955), pp. 1400-1402.
-"La structure gkologique de Nepdl oriental." S d t k Belge de
Ceologie, de PaUontologie et d'Hydrologie, Bulletin, Brussels, Tome
65, Fascicle 2 (1956). pp. 282-90.
-"La Clhents sttucturaux de ]'Himalaya de I'Arun et de la r@on
de I'Everest (Nepal oriental) ." Acadbrnie des Sciences, Cornfitas

rendus hebdomadaires des Sddnces, Paris, Tome 240, No. 1 ( 1955).
pp. 102-104.
-"La tectonique de 1'Ilimala)a de I'Arun et dc la rkgion de
I'Everest (Nepal oriental) ." Acadimie des Sciences, Cornptes rendus
hebdontadaires des Siances, Paris, Tome 240, NO. 2 (1955), pp.
212-14.
Bordet, Piere, and Michel Latrielle, "Prkcisioos sur la tectnnique de
IIHimalaya de I'Arun." Acaddmie des Sciences, Comptes rendus
hebdomadaires des Siances, Paris, Tome 241, NO. 22 (1955), pp.
1594-97.
" L a gbologie de 1'Himalaya de 1'Arun." Socidtd Ghologique de
France, Bulletin Series 6, Tome 5, Fascicle 7-9 ( 1955), p p 529-42,
1956.
Burrard, S. G., H. H. Hayden, and A. M. Heron, A Sketch of the
Geography and Geology of the Himalaya Mountains and Tibet.
Delhi: Government of India (1933?). Standard work good for a
general view.
De Graaff-Hunter, J., "Various Determinations Over a Century of the
Height of Mount Everest." Geographical lournal, Vol. 121, Part 1
arch, 1955), pp. 21-26.
Dhir. R. D.. The Feasibility of Snow Survey in the Himalayas. International u n i o n of Geodesy and Geophysics, International Association
of Hydrology, General Assembly, Brussels, 1951, Rapports et com~tes
rendus, Tome 1 (1953), pp. 305-14. Map.
Gulatee, B. L., "Heights of Himalayan Snow-peaks." Indian Iournal
of Meteorology and Geophysics, Val. 3, No. 3 (July, 195219 PP.
165-72. klap.
-"Mount Everest-Highest Point on Earth." The Journal, Coast
and Geodetic Survey, No. 4 (December, 1951 ), pp. 113-18.
" M o u n t Everest-Its Name and Height." The Himalayan lournal,
Vol. 17 (1952). pp. 131-42. Also, Mount Everest, Its Name and
Height. Calcutta, India: Survey of India Technical Paper NO. 4
(1950). Map. See also The Height of Mount Everest: A New
Determination (1952-54), New Delhi: Survey of India Technical
Paper No. 8 (1954). Maps.
Ilagen, Toni, "Uber die raumliche Verteilung der Intrusionen im Nepal
Himalaya." Schweizerische Mineralogische und Petrographische Mitteilungen, Zurich, Band 34, Heft 2 (1954). pp. 300-308.
-"Preliminary Note on the Geoloqical Structure of Central Nepal."
Schweizerische Naturforschende Gesellschaft, Verhandlungen, Lucerne: SociCtk Helvetique des Sciences naturelles, Actes, 131 (195 1 ),
pp. 133-34. A most important paper.
"Uber Gebirgsbildung und Talsysteme im Nepal Himalaya."
Geogra~hica Helvetica, 9, No. 4 (December, 19541, pp. 325-31.
Map. English summary: Note on the rise of the Himalayas and
the drainage pattern, p. 332. A stimulating geomorphological study.
Hay, T.. "Plants of Nepal." lournal of the Royal Horticultural Society,
Vol. 19 (1934). pp. 459-62.
Heuberqer, Helmut, "Beobachtungen uber die leutiqe und eiszeitliche
Vergletscherung in Ost-Nepal." Zeitschrift fur Gletscherkunde und
Glazialgeologie, Band 3, Heft 3 (1956). pp. 349-64. Maps. English
summary, p. 364.
Kihara, H., editor, Fauna and Flora of Nepal Himalaya, Vol. 1. Kyoto,
Japan: Kyoto University, 1955. Map. Scientific results of the
Japanese expeditions to Nepal Himalaya, 1952-1953. Indispensable
standard work, but poor presentation.
h b a r d . Auqustin, "GCologie." In Himalaya du Ndpal; Mission Scientifime Genevoise, Geneva, Jeheber, 1952. pp. 17-20.
-"Preliminary
Notes on the Geology Between Katmandu and
Everest (eastern Nepal)." In The Mountm'n World, London:
Georqe Allen & Unwin, Swiss Foundation Alpine Remrch, Marcel
Kun, editor, 1953. pp. 118-29.
-"PrCsentation
d'un vtofil gkdogiquc de Mont Everest 1 la plaine
du Gqnqe." Socidtk Cblaqiqw & & [ h e , A n d a , Lie@, Tome
76. Bulletin No. 8-10 (19531, pp. 303-308.

-

,gande linnes de la ghlogie Nepal oriental." S~ei(td~~i~~
de Gbologie, & Pa~honto~ogie
et d'H~drologie, Bulletin, Tome 61
Fascicle 3 (19531, PP. 260-64.
-u~a
tectonique de N h a l oriental; un profil de I1Everest a 1,
plaine du Cange." Sociktk Ckologaue de France, Bulletin Series 6,
Tome 3, Fascicle 4-6 (1953), pp. 321-27. Sketch map.
-"vues
nouvelles silr la geologie de 1'Himalaya central." Inatitut
National Genevois, Bulletin 5, Tome 58 (1956), pp. 207-12.
-"~a
tectonique de Massif de 1'Everest. partie occidentale; note
preliminaire." Archives des Sciences, SocietC de Physique et d l ~ i s toire naturelle de Geneve, Val. 5, Fascicle 6 (1952), pp. 403405.
-"Les
recines des nappes de Katmandu dans le Nkpal oriental et
les nappes de Khumbu; note prkliminaire." Archives &s Sciences,
Sociktk de Physique et d'Histoire naturelle de Cenke, Vo]. 6,
Fascicle 1 (1953), PP. 46-9.
-"Prksentation
d'un profil gkologique de Mont Everest A la plaine
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