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Preface

A great number of libearics and muscums all over the world possess Asian
manuscripts, block-printed books and other writlen or printed items, on paper,
palm lcaves, parchment, metal mblets cte. Their texts and scripts have, to a
large extent, been studied and published, but the actunl writing materials have
only rarely been closely examined, and hitherto no systematic investigations
of this subject covering a specific area in Asia have been undertaken,

The present work deals with the history, manufacture and uses of wrling
misterials - mainly paper — in the Himalayan kingdom of Nepal, and is bascd on
three journeys in Nepal and intervening studics. The primary aim of the research
has heen o make it possible to date and pluce manuscripts in all those mstances
where the text or script does mot yield sufficient information om provenance.
Such Investigations are all the more important as manuscripts from Asia do nol
generilly state thelr origine Well-known examples are the big ecollections from
Chinese Turkestun {among others the famous Tun-huang collections) which
are by far our mowt important sources on the culy history of Central  Asin,
Systemaotic technical investigations of the writing materials, predominantly paper,
will substantially help to establish the origin of these heterogeneous collections
of manuscripts. Such data also bring to fight all sorts of information relating 1o
cultural history, such as the development and diffusion of various hendicrafts =
even the relations between ethnic groups and their migrations.

Only when detailed paper-historical information from greater parts of Asia
has been gathered wnd worked up, will technical investigations of writing materials
be a must for librarians and others concerned with such items. It is my hope
that the present book may encournge others n research of this kind,

In the firet place T wish to express my sincere gratitude to by bliotekar
Palle Birkelusd, eand. jur. Estrid Bjerregard and konservator Ove Nordsirand,
Det kgl. Bibliotek, for their encouragement and support for my rescarch. [ also
wish to thank Viderskabsfomden for granting to Det kgl. Bibliotek a substantial
part of the means to carry out the fnvestigations as well as Dansk Ekspeditionsfond
and De Forenede Papirfabrikker A/S, for supporting my stay in Mepal

A speciol debt of gratitude T owe to dr. phil Erk Haarh for his many-sided
theoretical and practical advice and to my father for reading the proofs.

Many institutions and private persons have kindly placed their knowledge,
collections or laboratores ai my disposal. In Copenhagen especially: muscoms-




inspektor Werner Jacobsen, Nationalmuseet; professor dr. phil. Johannes Nicolsi-
sen, Institut for Emologi og Antropologi; Mr. Tarep Tulku Ngawang Losang
Tashi Rabtan; civilingemigr Erik Flindt Kruse and the staff st the central
laboratory of De Forenede Papirfabrikker; professor dr. phil. Tyge Bicher and
cand, mag. Hans Tybjerg, Instines for Plameanatomi op Cytolog; lekior Bertel
Hunsen, Bosarivk Musews; dr. med. Claus Brun, Kommunehospitalet. In Aarhus:
professor Halfdan Siiger, Iragiiui for Relipfonshisrorie, and museumsinspekiar
Poul Kjerum, Forhivtorisk Museum, Moesgdrd. Finally dr. Marianne Harders-
Steinhiiuser, Frnstiut fir Cellutosechemie mit Holzferschungssielle der Techmischen
Hochschile Darmsiads, und A, W. MacDonald, Murfe de I'flomme, Pans
Last but not least | which to thank my Nepalese friends, who have been of
great help in different ways by sending samples and information on paper-meking.
They are Mr, Purna Harsha Bajracharya, Chiel Rescarch Officer, Departmen
of Archaeciogy in Kathmando; Sherps Urgen, Kalimpong, my travelling com-
panion for three months, and Sherpa Lobsang Tenzing and his family, Kathmandu,
Purficular thanks are due w Mr, G. B. Shah, Kathmandu, who besides having
collected plants cte. has taken the trouble 1o answer endless questionnaires.
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Introduction

The art of muking paper has beca of the grealest
importance to every culiure possessing 2 script.
Only with this materinl has the elfective spread
of knowledge to great sumbers of people become
possible, since no other material has proved 50
cheap und so suitsble for both writing and print-
ing. ‘The stedy of the migration and use of paper
is therefore of considerable interest for the history
of clvilisation.

Paper-making developed in China about two
thousand years ago, and attained a high degree
of perfection only a few centuries later. It was,
however, & long time before the outside world
learmed 1o produce paper, presumably becaose the
Chinese endeavoured to keep their valuable know-
ledge secret, Paper-moking did not reach lapan un-
til the beginning of the Tth century, and the eastern
pitrts of the Arabian empire (Samarkand) until the
middle of the Eth century, while in Europe it ar-
rived at late as the 11th century,

The spread of paper-making westwards theough
Chinese Turkestan along the “Silk Rond™ has
been fairly thoroughly investigated. But its migra-
tion south nnd southwest towards Further India,
Tibet and the Himalayan states remains but little
explored. Yet because of the isolation of these re-
eions until recently, some primitive methods of pro-
duction have survived that presumably differ only
sligthly from the ofdest Chinese ones, and may
iherefore throw light upon the origing of the cralt in
China. Moreover, the isolstion has cpused a pum-
ber of interesting und ancicot uses of paper w be
preserved in Further India, Tibet and the Hima-
lzvan stales.

The object of the investigations
1} The technigue of manufacture, The mun pur-
pose of my travels in Nepal was to trace and 0

R

study in demil the age-old techniques of paper-
making before they disappeared entirely. As a re-
sult of the Chinese occupation of Tibet in 1959
the paper-makers in Himalaya have lost their most
important customers, and in Tibet production has
practically stopped. Even in the most isolated val-
leys of Nepal, Bhutan and Morthern India, ma-
chine-made paper is superseding handmade.

2) Research on the hisiory of paper. Belore the
Jth century the Tibetans were probably already
importing paper from China, and according 1o the
Imperial Annals {cf. for cxomple Pelliof, 1961, p.
&) the Tibetsn king Srong-btsan-sgam-po asked the
Chinese shortly before A. D. 650 to send paper-
makers in order to teach the Tibetans how o pro-
duce their own paper. It appears from manuscript
finds and various texts that only two hundred years
later paper-miking In Tibel was gquite common.
But very litde is known tw this day about how
the art gpread in Tibet and Himalaya. However,
by subjecting the faidy mumerous manuscrpis and
printed books frem the aren to @ senics of system-
afic investigations, it is possible to trace when anil
whence the various districts learned the craft, and
how the techiiques of paper production and book-

crafl have developed.

1) Dietermining the origing of books. Manuscripts
and printed books provide us with cur most im-
portant source of knowledge about the past of the
Himalayan ststes, indeed of all Central Asia,
largely becanse archocological, ethnographical and
linguistic investigations have been restrctesd by the
inaccessibility of the area, Old books from Asia,
however, are mostly without indications of either
date or provenance. In such cases it is necessary 1o
investigate text, script, place of purchase ete. in
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order 1o determine age and origing yel even on the
basis of such criteria doobts will still as a rule per-
sist. For cxample, the text may be old and widely
diffused or exist ooly as a fragment, or both
wript and colophon may have been copled from
an older modsl. It is then necessary to examine
the miniatures, the paginaton, the framing of the
text, the shape of the book, as well as the materials
used, not only for the leaves but also for ink, colours,
binding ctc.

Maost of the books preserved from the Himalayan
states amnd Tibet are of paper. Even within this com-
paratively limited ares raw materials, the method
of production and the subsequent weatment of
the paper show great variation with reference to
time and place. Therefore a series of spocial paper
analyses can decide—at any rate approximately
—the origin of books and other objects of paper
from the arca, provided that the investipations men-
tioned under ftems 1 and 2 above have already
been undertaken.

4) Cultural and hizterical Information. Know-
ledge of the production and use of paper in Tibet
and the Himalayan states may also throw new light
on the little known cultures that grew up between
the cultural centres of India and China. At the be-
ginning of our ers & highly developed socicty
already appears to have existed in the Kathmandu
Valley in Nepal, thanks 1o the ideal climate ond
the valley's position on one of the most important
caravan routes between Indin and Centrol Asia
Furthermore, #everal small states came mio ex-
istence at an carly date in Southern Tibet and were
united into one jarge state in the Tth century. This
wag the beginning of the unique Tibetan culture,
which in the course of time spread widely in Cen-
tral Az, Bhutan and Ladakh should also be men-
tioned in this context: both old states with a pre-
dominantly Tibetan culture,

[t should be emphasised that in Tibet, the Hima-
layan states and Indin there has been n close con-
nection between the spread of paper-making and
the migrations of those people who make paper;
for this reason research into the history of paper
may indirectly vield information about racial migra-
tions, and ai the same time reveal long-forgotten
cultural contacts; The art of making paper is only

10

one among many skills that reached Tibet and the
Himalayan states from Chinn, Architecture or me-
wlwork, for example, could also be subjects of -
dies similar to those of the present work.

The present work

After the opening of the frontiers of Nepal to
Wesicrners in the 1950%s, it became possible to
study the manufacture and use of paper in an im-
partant part of the Himalayan range, and for this
purpose | stayed in Nepad for six months in 1964
and two months in 1970, The present work deals
exclusively with the production, pse and history of
paper in Nepal. During the studies it emerged, how-
ever, that the development of paper in MNepal, us
well as in the rest of Himalays, can only be satis-
factorily explained if the broad outline of that in
India and Tibet is known, The resulis of my in-
vestigntions concerning these broader aspects of
the subject ure included in this work only insofar as
they pertain to Nepal,

From the very starl it has been my aim not only
to treat the topic from o norrowly technical point
of wiew, but also to relate the results obtained o
the geography, peoples snd history of Himaluy,
realising that otherwise much would remain unex-
pluined or be linble to misinterpretation,

Material

I} Literary volrces concerning:

a) The flore, peoples, communications and history
of Himmlaya,

b Poper-making: the plants used, methods of
manufacture, sale cte.

¢) The uses of paper, primarily for manoscripls
(including mss. from India and Tibet).

d) The znatomy of paper fibres nnd methods of
paper analysis, especially microscopical analyses
of paper fibres,

The literature dealing with paper-making in the
Himalayan states and Tibet is extremely sparse. It
is limited to short articles, and briel notes in booka
and arficles on other wpics. Brian H. Hodgson's
four-page article published in 1832 siill represents
some of the best that has been written about the
process of manufacture and the paper-makers, Also
waorth mentioning are the articles of W, F. Tschudin
in the magazine “Texti-Rundschau” (see relerences



p. 249), which deal particularly with the plant [fbres
ased.

The literature on the use of puper is more ample,
bul the sources are very scattered, However, manu-
scripes  from Nepal have been thoroughly dealt
with in Cecil Bendall's cxcellent book of 1833
“Caralogue of Buddhisn Sanskrit Manuscripis™,

Technical investigntions of Central Asiatic paper
arc still rare, but attention must be drawn 10 the
works of Julius Wiesner and Maranne Harders-
Steinhiiuser. They concentrate particularly on mi-
croscopical analyses of paper fibres, & lechnique
which till now has vielded most information con-
cerning the origin and production of unknown pa-
II'I'.

2) Frvestigations in Nepol:

a) Personal records, photographs and drawings of
paper-making, s well as notes eoncerning the
use of paper in Nepal,

by Information about Himalayan poper-making
from colleagues and scquaintances in Nepal and
Europe.

3) Ttems for detailed technical amalysiz, xech a5 plant

materials, unused paper and papér IR i varions uses

= parifenlerly maniscripls,

a) Collected personally in Nepal or sent from there
or from Iadia.

b} In European collections.

The chapters are arranged so that they may be
read independently if desired, Chapters 1, IV and
VI have general summaries, and ¥V has summarics
on mss, (pp. 136, 140 and 144),

Chapter 1 contains a brief summary of the phy-
siography, peoples, history and communications of
Mepal. Besides forming o background lor the more
specialised information given in the following chap-
ters, this chapter deals especially with the guestion
of when, through which pepples, and in which way
the art of making paper entered Nepal.

Chipter 11 gives a survey of the various species
of planis used, with respect mainly to place of
grosth, specinl charcteristics and local nmees,

Chapter 1Tl enumerates in chronological order
the descriptions to be found in the literature om
Mepalese paper-making: the methods, where and
by whom paper is produced, how it is truded ec.

In chapter TV my own observations from East

ﬁ

and West Nepal and the Kathmandu Valley are
described, together with material placed st my
disposal by Nepalese and European [riends. Spe-
cial cmphasis &5 lald wpon the commonest and
most widespread method of production, not least
because this is most probably the oldest still in ex-
istence and pot muoch different from the first Chi-
nese method.

Chapter V enumerntes the uses of paper. Far-
ticular importance is attached to manuscripts. Text,
script, format and make-up are mentioned oo,
heace this chapier in fact gives a survey of the
development of manuscripts in Nepal.

Chapter V1 contains the technical analysis. First-
ly, analyses of the macroscopic properties (shape,
colour, strength, character of fibres and the im-
print on the paper left by the mould) of new as
well ns used paper are given. Then follow the
microscopical analyses of paper fibres, to which
special importance has been uttuched, bocause they
supply information about both the production and
the subsequent weatment of the paper, ihereby
indicating its origin.

Finally # series of chemical analyses of fibres,
pulp and paper are given, to determine, inter alia,
the composition of the colours and coatings by
which the untreated paper is rendered fit for use,
mensurements which have only rarcly been under-
taken with monuseripts from Asia. They furnish
important information on the development of paper
and on book production techniques for each area,
and make it possible, also, to discover the approxi-
mate origin of the paper of manuseripts ete. More-
over, they can disclose additions, forgeries or enable
fragments to be correctly determined Hence the
chemical snslyses mey be ranked with micro-
scopical pnalyses—hitherto the most important sid
in the research on Oricntal paper.

The manuscripls dealt with in the text, tables,
photographs and microphotographs are arranged in
chronological order. As far as possble, the manu-
wripts and the other applications of paper inves-
tigated have been analysed by all the methods de-
scribed in chapier VI

Apart from transcriptions of common Asian
names T have normally employed the iranscriptions
psed by my sources not least (o permit a later recog-
nition of the orginal words.
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CHAPTER 1

Nepal and its People

L

The Introduction of Paper

Nepal borders to the west and south on India, 10
the east on India and Sikkim (a Maharaja principal-
ity under Indian suzerainty) and to the north on
Tibet (China). It is almest rectangular, about 800
km, long and 180 km. wide. The size of the
population is not exactly known, but may be estim-
ated at ¢. 11 million in 1970,

Only & few countries in the world contain such

A. Geographical Zones

The great difference in beight between the Indinn
lowlands and the Tibetan highlands, and the clon-
gated form of the Himalayas, divide Nepal into
a series of long zones munning southeast-northwest,
each with its particular character (see map at back
of book). These may be grouped into 3 main zonés
which differ widely in climate, vegetation, popula-
thon and culture.

1. The Lowlands

Terai represents the continuation of the Iodian
lowlands inte Nepal up o an alfitude of about
304 m. where the foathills of the Himalayas begn.
28 % of the population of Nepal lives in Term.

Churle (im India called the Siwaliks) comprises
the southernmost parts of the Himalayan massif.
From an altitude of about 600 m. the terrain rises
stecply, and in several places breaks into coe of
several long, narrow crests runming parallel to the
southern border and with hilltlops up to 1500 m,
The crests are separated by wvalleys of various
widths, the so-called “duns”. Some of the duns
broaden into rather large enclosed areas; they are

great contrasts as Nepal In the lowlands of the
south there are dense, tropical jungles with a Hindu
population deriving mainly from Indis, whils in
the bieak, lofty mountains of the north the popula-
tion is mongoloid and Lamaist, However, the many
transitional forms between these two exlremes of
nature and populstion make wp the main part of
Nepal.

called Inner Teral nnd are situated ot an altitode
of gbout 300 to 600 m. Churia and the loner
Terai are thinly popualated; only 6 % of the in-
habitants of Nepal live bere.

2, The Middle Range

This zone is the area between the lower Teral and
Churia and the Great Himalayas. The southern-
most part of the Middle Range iz Mahabharas
Lekh, n fairly well-defined mountain range which
cuts through almost the entire length of Nepal with
peaks of up to 3000 m. With its steep slopes to the
south and ite smoother gradient to the north this
mountain range, logether with the unhealthy Terai,
makes a formidable natural barrier, which only few
armies have been able to force. This obstacle has,
moreover, been of parnmount imperance in the
development of a specific Nepalese culture.

The Middle Range is betwoen 60 and 100 km.
broad. It Jies mainly at an aftitude of 600 (o
20000 m. and is charpcterised by rounded moun-
tain chains, often following irregular courses (plate
7). Yet there are also peaks up to 3500 m, high
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and deep river valleys below 600 m. Almost 60 %
of the population lives in the Middle Range, which
contains the only two lurge valley systems of Nepal,
the valleys of Kathmandu and Pokharn,

3. The Highlands

The Great Himalgyar form an irregolar, bul on
the whole southeast-northeast running system, al-
most parallel to the southern border of Nepal and
Mahabharat Lekh, It is casily recognisshie by its
numeroos jagged and soow-clad peaks (plates 20,
21, 3E ete.) which are S000=9000 m. high.

Big rivers running north-south break through the
mountain range in immensely deep gorges. For
example, in West Nepal the Kali Gandaki river has
eroded a gorge down to 1500-2500 m. between
the two 8000 m. peaks, Annspurnn and Dhenba-
giri, which are oaly 37 km. apart. Through such
gorges age-old caravan roads connect Nepal and

B. Natural Vegetation

The vegetation of Nepal Is one of the richest and
maost varied in the world, mainly because altitude,
rainfall and radiation ere so diverse. Moreover,
Himalaya constimtes a corridor for the diffusion
of temperate planis and trees from East and West
Asia, bordered by tropical India to the south and
the cold, dry climate of Central Axia to the novth.
According to Sasuke Nakao, cf. KIHARA, 1955, p.
76, most species of plants and trees are supposed
to have spread from West China, the older region,
to Himaloya, the younger region which has been
rising ever since the Cretaceous period.

Four zones of vegetation may be distinguished.
In Terni and the lower paris of Churia the vegeis-
tion may be described as tropical, moist and ever-
green, Particularly valuable are the sdl forests
{Shorea robusts) which, however, have been al-
most eradicated in many places, In Churin the
undergrowth consists of sabal grass, which s sold
to India for paper-making,

The next zone is subvropical and meisd, It com-
prises parts of Churia, Inner Tersl, Mahabhorat
Lekh and the southern part of the Middle Range.
Pine is predominant in the wide range from e
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Indin with Central Asin. They are very narrow
here and not without their dangers,

Within and to the north of the Great Himalayas,
in the area adjoining the northern border of the
country, we meet with a series of clevated valley
systems, the so-called Inner Himalaye. To the east
they arc of moderste size, whereas to the west
they Form large isolated and thinly populated arcas
at an altitude of 2500-3000 m.

Further north the border mountains of the
Tibetan plateau form most of the frontier between
Nepal and Tibet. On the average they are o great
deal lower than the peaks of the Great Himalayas,
but constitute the maoin watershed between the
ianges in India and the Tsamgpo river in Tibel
A number of passes lead into Tibet. These pasies
are neardy all very high and exposed o jey storms
most of the year, so the few lower and more con-
venlent passes hove ployed a decisive part in the
intercourse between Nepal, India and Central Asin

1000 o 2000 m. Underwood is sperse or totally
absent. On Mahsbharat Lekh the forest consists
chiefly of various species of conifer, oak, rhodo-
dendron, poplar, walout, alder and magnolia.
The vegctation changes and becomes femperale
and moist in the higher parts of the Middie Range
and near the border of the highlands at about
2000 m. Up to 3000-3500 m., besides different
hardy evergreen trees such s rhododendron and
bamboo, there sre many kinds of ocak, maple,
larch, kall (Pinur excelsa), spruce (Pieed preorindia),
fir (Abies pindrow) and birch (Bemda wilis). This
zone is characterisad by the variety of ity species, 8
dense jungle-like undergrowth, and also by splendid
and gigantic trees even at altitodes above 3000 m.
The attitade of about 3500 m. in the east and 3000
m. in the west, where the rainfall is far less, repre-
sents the upper limit of shrubs of the Thymelacaceas
family, from the inner bark of which paper is made
in Mepal {the 3000 m. contour ks indicated in the
map at the end of the book). Nosth of this contour
ie. at higher altitudes, paper is seldom made
in Nepal, Up to the tree limie at 3500-4300 m.
the woods consist mainly of pine, birch, various




species  of rhododendron and  jumiper shrubs.

The fourth wegetation zope is alpine and
stretches from 35004300 m. to 4500-5500 m.
The only trees growing bere are small stunted
ones, or low bushes of rhododendron and juniper,
and they can only be found in particulardy well
sheltered places. At this altitude extensive arcas
are covercd by a grass-like vegetation well suited
for the grazing of yak and sheep. However, the
rainfall in Northwestern Nepal is in many places
so slight that mountsin valleys are reduced to
deserts (plate 26). Above ¢ 4000 m. permanent
habitation is quite exceptional, but it can occur,

C. People

In Nepal no palaeolithic finds of stone tools or the
like have yet been discovered, but rescarches in
this field are still in their infancy, In other words,
we do not know whether Nepal was already in-
habited many thousands of years ago. Through the
mges MNepal hms besn peopled from India by
Dravidinns, Mundas ete,, people with both neproid
and caucasoid feafures, and then by the Indo-
Europeans. A number of mongoloid tribes came
from Tibet, and in East Nepul sven peopls with
Indo-Chinese features are found. A series of tran-
sitional forms have thias arisen, but the emormou:
differences of altitude and the wery difficult con-
ditions of transport have contriboted to the pre-
servation of o colourful variety of ethnic groups.

1. Ethnic Groups

In Nepal we find ot least a score of groups which,
with regard to physiognomy, language, and spiritual
and material culture 25 well s jocation, differ so
greatly that they are thought of as different peoples.
Every Nepalese is not onfy well awaro of his posi-
ton io these groups, but normally alss knows his
subgroup, whether i be dan or casie. Even o
Westerners the differences between many of the
groups are often guite obvious. At the same time,
however, it must be siressed that there are diffuse
transitions; appesrance and dress are not such re-
linble indications as they may at first appear.

_—

aé in the Dolpo district in the northernmost part
of Nepal.

Altogether about one-third of Nepal is coversd
by forest, but the rapidly increasing population
and the resuliing felling and burning of frees o
provide more farm land represent o serious threat
o the forests of the country, Excessive felling of
trees bas furthermore resulted In a fatal erosion
which has impoverished the soil and coused flood-
ing. To meet these dangers the government has in-
troduced very severe restrictions concerning wood
cutting, as o result of which the paper-makers in
many places have been forced to cease their work.

The most important ethnic groups arranged in
4 maln groops arg:

L. Indian, Kombon.
IL Brahmad, Chietr, Thalkur.
Ll. Mewar, Sunwar, Bai, Limbuo, Thar,
Tamang, Magar, Gurung.
IV. Bheotia, Sheepa, Thakali,

Furthermore, there are small low-caste occu-
pational groups dispersed over most of the country,
consisting of tailors, musicians, blacksmiths, pot-
ters, sweepers, shoemakers etc., who look much
like Indians. Moreover there arc small groups of
short people of dark complexion, but with marked
mongolold features (plate 31), who speak Tibeto-
Burman dialects. Until recently they were hunters
and gaiherers, who lived In folinge dens or caves
or under overhanging rocks. They are often spoken
of as ihe last remnants of the aborigines of Hima-
lays (cf. e g HODGSON, 1874, part 1L, pp. 45-
54). To-day they have seitled as farmers like the
peighbouring peoples,

Fimally there nre a number of mined groops,
ench consisting of intermarried couples from two
of the groups, and their descendants. In the lower
Hindu areas such allinnces are very rare, whersas
they are quite common in the Lamaist highlands
fe. g Tamang—Sherpa).
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2, Dispersion

Ethnic grovps of mixed, yet predominantly Indian
appearance and origin, main group [, ococur in
Terai and along the western border owards Ku-
maon. In main proop 11, “southern” features pro-
dominate in the Chetr and especially the Bruhman
group (scc plate 29), while in the Thakur group
“norihern” features are equally represented. These
three groups are to be found in Terai, and in the
lower parts of the Middle Range below ¢, 2000 m.,
where they are the katest settlers.

The ethnic groups belonging to main groap Ll
were established carlier. Here the mongoloid fea-
tures are more propounced: most marked with
Tamang and least with Tharu. Apart from Tharu,
who pow live in Terai, all the other groups inhabit
the Middle Range and the lower parts of the high-
lands, at altitmdes of ¢. 600 to 2700 m.

Finally we have Bhotia, Sherpa and Thakali,
main group IV, of predominantly Tibetan culture
and orgin, They almost exclusively inhabit the
higher valleys of the Great Himalayas and the
regions sorth of it, § ¢ between ¢. 2000 and 4000
m.
As already suggested, sach ethnic group prefers
a definite level of altitude. The horizontal disper-
sion of these groups is therefore rather compl-
cated, because even locally their distribution re-
flects the remarkoble variations in height which
characterise the Nepalese landscape.

3. Migration from the North and South and
the Formation of the Ethnic Groups,

Religion

The first inhobitants of Nepal were presumably
primitive hunters, whose origin i unknown. At a
very carly date mongoloid people seem o have
forced their way over the Himalayan passes into
Nepal, attracted by its fertile ireas and its agree-
able climate. Unrest in their native countries and
milltary expeditions have ulso senl many peopls
down to Nepal The numerous pecple in main
group III are the descendants of carly immigrands
from the north, who mingled in various degrees
with already established tribes and lmmigrants
from the south. Bhotia and Sherpa belong to the
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most recently estahlished peoples in Nepal, and
they have not mized with the groups to the south
of the Great Himalayes to any noteworthy extent.

The immigrants from Tibet brought with them
the age-old Shamanism of Central Asia. Significant
survivals of this and other folk religions still fowr-
tsh in Nepnl (fangrizn, Bonism ctc.) especially in
isolmted regions. Buddhizn reached Nepal, first
and foremost Teral and the Kathmandu Valley,
fram the south about the beginning of cur erm.
In its older form it has practically died oumt
Nepal, Most Newars still call themselves Buddhist,
but in fact they have to a large extent adepled
themselves to Hinduism (cf. for example SNELL-
GROVE, 1957, chapter I1I).

Only guite late, from A.D. 300 mw U0, did
Buddhism begin to gain & firmer footheld in Tibet,
yet many years were o pass before Tibetan
Buddhism, synthesised with Shamanist beliefs into
Lamatsm, penetrated Nepal. To-day Bhotin and
Srmpmum.uim,usmsmimd'n:ahn
and of main groap 1L

The immigration and building up of the Thakur,
Brahman and Chetri groups (main group IT) from
the south was a consequence of the subjugation
of the Indian Hindu states by Mohammedan ar-
mies. The last Hindu kingdom was conquered about
A.D. 1200, Great contingents of defeated, mostly
high-caste Hindus, took refuge in Nepal Parti-
cularly in the towns they often managed 1o préserve
their high caste and social position, indesd cven
to improve it However, in many districts their
adaptation was less successful, and here their
standard of fife to-day is often inferior to that of
thair neighbours.

Az a result of this immigration from the south,
more and more of the ethnic groups in 111 began
to worship the Hindu deities. They even went 50
far as to copy the Indian caste system, inffuenced
by the kings of Mepal, who seem 1o have had
close relations with the principalities of India at
a very carly stage. This caused some ol the groups
in 111 cach to divide into two subgroups, one con-
sisting of people believing in the Hindu deities and
one being Lamaist, each often having its own social
organisation.

As a result of this development—especially in
the towns of the Middle Range with their many




different ethmic clements and occupations—a con-
fusion of groups and castes has emerged. In the
Lamaist societies in the north this division does not
exist. Here they are opposed 1o the casle sysiem,
and hold that anyone is free to change his occu-
pation and o take almost any job,

The immigrations from the south have forced
the early established groups in IT1 to move to higher
altitudes. Below ¢, 1200 m. the predominunt part
of the popalation to-day embraces Hinduism and
above c. 2000 m. it is Lamaist. Between these
two lmits there is & transitional pone, where the
two main religions thrive side by side, often
bended to sach an extent that it is difficult to
distinguish one from the other. Hinduism &5 the
official religion of Mepal and scoms 1o be steadily
guiming ground. Visible proof of this development
are the many dilapidated Buddhist shrines and
temples to be found in those districts where to-day
the population worship Hindu deities.

In the following pages the Mwo main proups i
and [V will be dealt with more closely, becaure
it is pre-eminemtly these groups who have pro-
duced, traded with, and rhemselves wsed paper.
We still know very little of when and from sppron-
imately where the main immigraion from Tibet
into Nepal took place, simply because the moun-
tain people have left only few inscriptions, mams-
scripts eic. The question, though, is of great in-
térest here, because the wse and production of
paper seem to have reached Northern Nepal
towards the end of the main immigration from the
north, HODGSON, 1874, part I, p. 31, writes
summarily about the date of this event:

“1i must sulfice al presend 10 observe that the legentds
of the dominant races [ibid sub-Himalsyan] indicatd a
transit of the Himalova from thinty-five to forty-five gen-
erations back—ssy 1,000 to 1,300 vears, ansd that 1 prefer
the remoter period .,

If, then, we take the whole interval suggested by
Hodgson's sources, the main immigration from the
north of the people to-day dominant in the Middle
Range should have taken place about A. D. 600-
900, It will be shown later that this information
is in accordance with other data.

Before mentioning the sepiraie ethmic groups
and their origin, we must look at the most impor-
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mnnt migration roufes in Himalaya, as they seem o
have a close connection with the spread of paper-
miaking.

4. Migration Routes in Himalaya and
the Spread of Paper-Muaking

Research throwing light on the migration routes in
Asds and especially in Himslayn during the last
two thousand years has been eleganty set forth in
p work by Sasuke Nakao entitled: “Tramsmitance
of cultivated planty fheough the Stno-Himalayan
Rouie” in KIHARA, 1957, pp. 397442, As
Mokao writes on p. 416:

“The cultiviled plants must be diffused throagh human
agencics, so that haman racial migration or contact will
e necessary for the diffusion of cultivated plants,”

This research is based on the collection of plants
and seeds, as well nt morphological and cywlogi-
cal stodics, whereby It is possible to trace the
geographical distribution and route of diffusion for
every species of cultivated plant; the outcome
being that the diffusion is conceatrated at the so-
called “ores’” which, os far-as singlc arcs arg com-
cerned, connect areas with similar climates and
vegeiation,

S, Nakoo shows all the arcs of diffusion in Asia
on a map {op. cit p. 411} Two of them are of
specinl interest to us. One, the "Tibetan rc”,
runs from Southwest China north of the Himalnyas
through Tibet, where it follows the Tiangpo river
valley and the Indus valley to Ladakh The other,
the “Himaapan arc” also #tarts in Southwest
China, but runs directly south of the Great Hima-
layas, i.e. it passes MNortherm  Assam, Bhutamn,
Sikkim, Mepal and Kumaon, and ends in Kashmir
{see map p. 12). The diffusion of cultivated plants
alopg the two arcs not only reflects the imter-
change of culture along each of the two arcs, but
as previously mentioned, also indicales routes of
racinl migration.

Substantial racial migration along large sections
of the Himalayan arc, across the deep river gorges.
is difficult o imagine. More probably, various
tribes penetrated westwards along the more easily
accessible Tibetan are, whereupon bigger or smaller
groups came across the passes of the Great Hima-
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Inyns and settled in or immediately south of thesc
mounteins, i, e. on the Himalayan ure, The princi-
pil movements along the Tibetan arc bave taken
plice from cast o west, viz, up along the Tiangpo
river valley. Further west and 1o the north the
villey i in [nct surrounded by an almost com-
pletely desclate mountnin desert. To the east, how-
ever, the Tibetan arc leads through South Tibet o0
Szechwan und Yunoan, i.e townrds lower-lying,
more fertile regions, which were earlier und more
densely populuted. The existence of these migra-
tiom routes s further verified by historical and
ethnographical sources.

It s remarkable that we find the same archaic
and very primitive method of paper-making used
along the Tibetan and Himalaysn arcs (and also
wlong the northern parts of the "Malayan arc”
starting likewise from Southwest China and running
south 1o Thailand). It scems probable, then, that
the manufacture of paper has followed the routes
of ractal migration, a theory that is further sup-
ported by the following evidence.

As one of the most important resolts of his
research 5. Nakao points out op. cit, p. 414 that
almost all the arcs, including the three mentioned
here, meet in mo “arc cenirg” in Southwestern
China, L ¢ In Yunnan, Sikong and Western Sze-
chwan, In this arc centre there were—even belore
the begioning of our era—vich, densely populated
regions, already penctrated by Chinese cultuse
from Central and Morthern China According to
CHENG TE-K'UN, 1957, p. 13, the capital of
Seechwan, Ch'eng-tu, was said to have s many as
380,000 inhabitants in the first century A.D.:
“cocond in size omly to the imperial capital of
Ch'ang-an.” The art of making paper had cer-
tainly arrived here from Central China already by
the 2nd or 3rd century A, D. and this, together
with other circumstances {see pp. 21 and 31),
poimiy fo Sceciovan ar the gareway bemwern Ching
and Tibet as well as the Himalayan states for the
craft of paper-making. (SANDERMANN, 1965,
pp. 401405, mentions Szechwan as an intermi-
diate stotion for the migration of paper-making fo
Burma, Thailand and so on, but on p. 404 he
writes, oddly enough, that the art reached Tibet,
Bhutan and Nepal from the more distant Yunnan,
without giving soy reasoms for this supposition.)
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5. Newar

‘This group lives mainly in the Kathmandn Valley
i.e. at an aitiwde of about 1300 m, Until the
middle of the 15th century the Newars were the
predominant population. group of the valley, The
name "Nepal” signified the valley ares oaly, a
denominntion that s still used by the population
outside the valley.

According o “Cemsws of Population, Nepal,
1052154, The Department of Statistics, Kathmundu
1958, the Newnrs thet numbered almeost 400,000,
The statistics of the other ethmic groups, quoted
below, derive from the same source. However, it
should be noted that it must have been difficult to
digtingnish between the many cthoic groups, and
that the census obvioudy docs not include the total
population, Moreover it has certainly increased
since then. All in all, the number of persons in
cach of the different groups to-day must be esti-
mated as considerably higher than the numbers
from 1952=54 (an increase of about 30 % il
19700).

To-day the Newars are people with both mon-
goloid and Indian features. On the whale they are
smaller and with more refined features, than the
surrounding mountain people (plates 7, 107 and
175), Their own lunguage, Meward, appeams 1o
belong to the Tibeto-Burman group of languages,
and it is the only language of the country that
possesses o considerable literature. Most Newars
also speak Nepoli, an Indo-European lunguage
which is the officinl language of Nepal. The
Mewars are divided into two subgroups, vie. those
who believe in the Hindu deities and these who
are Buddhists, yet there is only a slight distinction
herween them since members of the latter calegory
have increasingly adopted Hindu beliefs and way
of Hfe. Both subgroups hawe their own reliphous
andl until recently also social organisations

The great majority of Newars live by culiivating
rice, also wheat, maizs, vegetables, frvit e They
utilise the soil better than the other peoples of
MNepal, though unlike the rest of the population
they do not as yet ase the plough, Trade and many
kinds of handicraft are important occupations Moo,
and are also practised in the small Newar groups
that exist in most of the trade centres. Right up




o our own time there were even such colonizs in
several Tibetan towns.

Most of the intercourse between India and Tibet
secms to hove taken pisce from the earliest times
through the Kathmandu Valley, becanse the route
via Kashmir was longer, and the route via Sikkim
only became renlly ssrviceable sbout a hundred
vears ago, This explains, too, why the Kathmandu
Valley maintined a large population ot an early
dare, and how it was possible for u large culturnl
ceatre to be founded there. Momover the Newars
hove long beon masters of many different crafts,
snch a8 wood-carving, stone-carving and modelling
in terrscotts, not to mention all kinds of metol
work; these crafis gradually found their way into
farge parts of Asin,

It was probably also the Newnrs who at an early
stage built the many emples and great palnces which
even impressed Chinese visitors to the Kathmandu
Valley in the Tth century (cf. p. 25). Pagoda-fike
buildings are found in great numbers in Nepal (plates
4 and 12) and many Nepalese assert that the Chinese
pagoda-style really originated there. Others claim
that the style derived from India and reached China
together with Buddhism in the first cenuries of
our era (se¢ for example SNELLGROVE and RI-
CHARDSON, 1968, p. 141), and others again
believe (hat the papoda was & Chiness invention.
Evidently there is no simple answer to this difficult
problem, 85 many intercting styles from various
parts of Asin are involved (cf. for example WIL-
LETTS, 1958, 723-735), However, there is a strik-
ing similurity between the very ancient r'ing-type
Chinese towers (plate 6) and some Nepalese build-
inge constructed about 1500 wears later (plate 4)
but definitely according to old traditions. The fisg
towers are known from numerous models found in
tombs; and the tle, plate & (shown in CHENG
TE-K'UN, 1957, plaie 29) is from the Han dynasty,
ke [rom abour the beginning of our cra, and was
foand en Szechwan, the Chinese province lying near-
st to Nepal, As mentioned above, this province was
already densely populated then, and Chinese culture
was weil cgiablished there (see for example YU
YING-SHIH, 1957).

Apart from the pogoda style and the ordinary
style of house-building, the Chinese influence is
evident in art objects and in everyday articles (e. g.

the special voke, plate 11, vsed in Nepal solely by
the Newnrs), Bur nothing irdicater that  paper-
making war infrodeced divectly from Ching or ever
beeame o specinl Newar skill, probably because
from very early times they uvsed palm leaves as
their writing material. However, it is from this
people that most of the inscriptions and liternture
stem. It is just for this reason that the group is of
special interes o us, singe It was to become—even
if mather lnle—the only large-scale purchaser of
paper in Nepal south of the Great Himalayas for
the production of books.

Origin. The ongin of the Newnrs is still ung-
known; they are probably very much u minture.
Lunpuage, physical appearance ete. suggesi, how-
ever, that miost of the immigration ine the valley
has token place from the northeast (see for ex-
ample LEVL, I, 1905, p. 220). There is also great
doabt sbout the age of the Newar culture. The
argument for o very early date is strengthened by
two makn considerations; their principal area is the
largest and most fertile valley of the country, and
their craftsmanship even impressed Chinese of-
ficials visiting Mepal as early as the Tth century.

6. Sunwar, Rai, Limbu and Tharu
The Sumvar group is small and found chiefly in
the river valleys of Likhn Kola and Tamba Kosi
Rai and Limbu, who are both called Kiranti and
both speak Tibeto-Burman languages, were once
perhaps ooe people, The Rais are found in East
Nepal, west of the Arun river around Sun Kosi at
1000-2200 m. According to the cepsus of 1952
—54 they oumbered more than 260,000 The
Limbus amounted to c. 196,000; they also live in
East Nepal, but further to the east, between Arun
and the border of Sikkim, and at o somewhat
lower altitude than Ral The Limbus have their
own written language. In all three groups “north-
ern” featurcs predominate, bat in the cast traces of
Indo-Chinese features are also found. The groups
are among the earliest established peoples of Ne-
pal. It s not known whether the three groups
traditionally make paper, but Ral and Limbu are
axseried 1o make it,
The Thaus live Temi.

chiefly in They
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amounted in 1952-54 to more than 360,000 and
are considered the oldest inhabitants there. They
e mekl praake paper.

7. Tamang

This group comprises about hall a million people
and is found in many parts of the country. The
Tammngs beine, according 1o my investipations, the
paper-makers par excellence they will be deair
with more closely.

In the literature their distribotion is indicated
very differently, According to the census of 1952
54 the "Tamang or Lsma” amounted to wbout
495000, Out of these c. 284,000 were living in
Enast Nepal, with 240,000 in the Middle Range and
the highlands, 27,000 in Inner Terai and 17,000
in Terni. In the Kathmundu Valley there were ¢
19,000 and finally in West Nepal ¢. 192,000 with
112,000 in the Middic Range and the highlands
and 50,000 in Central luner Terni. FURER-HAI-
MENDORF, 1956, p. 166, says that there are
Tamings in the Langtang area and around the
Kathmandu Valley, but that they are mainly 1o be
found in East Nepul in the area enclosed by the
rivers Sun Kosi and Likho Khola, and in the soath
by Mahabharat Lekh. According to the same
author their preferred zone of altiude is 1500~
2000 m., but the density of the population in the
Jower-lying aren has caused the upper limit to shaft
higher, so to-day it is c. 2700 m, KARAN, 15960,
p. 63, indicates that their main habitat is only o
small area north ond northeast of Kathmando,
HAGEN, 1960, p. 66, writes that to-day they are
found at Mahabharat Lekh south of Kathmands,
in East Nepual snd even in Tersi, but that their
original Nepalese home is Gancsh Himal's south-
ern flank between the rivers Trisuli and Bur
Gandaki in West Nepal, where both type and
culture have been preserved at their purest. MAC'-
DONALD, 1966, p. 27, also deals with the prob-
lem and furthermore on p. 29 he gives a gquotation
from a small book published in Darjecling in 1959,
written by the Tamang Sd Santsbir Lama: “Le
pays d'orgine (kendrasthing des Tamang s¢ trouve
dans East nos 1, 2 et 3 et dans West nos | et 2.7
According to these references and my own ob-
servations by far the greater part of the Tamangs
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live between the river Dudh Kosi in the east and
Marsyandi in the west, at altitudes from 200 m. o
2700 m. but principally in the upper half of this
aone,

The Tamangs mostly have markedly mongoloid
features, with broad faces and pronoanced slit eyes
(plates 3, 62-90) They look somewhat like
Sherpas, but may be distinguished from the latter
by their somewhat darker complexion, wider-set
eyes, and their dress, which is more remimiscent
aof that used in the Middle Range. A nol onimpor-
tant difference obwerved during my travels in Ne-
pal is thai—unlike the Sherpas—they nearly always
g0 bare-footed.

The Tamang langusge belongs to the Tibeto-
Burmun language group and it is closely related
to Tibetan. Most Tamangs are nominally Buddhists
like the Sherpas and Bhotins. Although they have
Lamapist temples, chortens, monks and coremonies,
they still practise ofd Shamanist rites, snd in the
isolnted northern areas the magician plays a pro-
minent role (plate 36). In the Jower-lying arcas the
origingl Tamang religion has mixed with or been
replaced by Hinduism,

As the group inhabits both high and low areas,
it cultivates rice, muize, wheat, barley and potatocs
and uses several kinds of domestic animals
Furthermore, the Tamangs wre skilled in many
crafts, They do not, however, belong to the more
well-to-do among the ethnic groups of the country,
and particularly where they live amoag others
their “caste” has & low status. Here they are
rarcly prosperous merchants, but often poriers.
This is in keeping with the [sct that the Tamangs
produce the paper and transport it down to bazaars
and tooms (plate §2), but do not deal i it The
nt-:ni]:llp:mﬁhcthun:hlm:.'bm:ﬂmd
with Bhotias, Sherpas and Thakalis as middiemen.
The Tamangs not only produce paper but use il
themselves, mainly for ceremonial purposes.

Origin, It is not yet known from where the
Tamang people originate. About the name Tamang
itsell {in Tibetan ria-mahs) MAC'DONALD, 1966,
po 28, writes that translated literally it means
“horse many”. BISTA, 1967, p. 48, wrilcs that
the Tamangs were originally called Bhote, i.e.
“the people from Tibet”, but that the designation



Tnmang was later given them becanse they were
horse traders, A, W, MACDONALD points out
that Tamangs are neither horse breeders, nor riders
nor horse traders, Yet they may once have pos-
sessed horses, particularly at the time when they
penctrated into Mepal. This point of view is also
advanced by my Tibetan scquadntance, who nsserts
that these people were once called ria-dmay, which
means ~horse sobdier™, §e cavalry (DAS, 1902,
p. 5329,

The Tumangs are also called Murmi, which may
be translated as “border people”, implying the
people immedintely south of the Great Himalayas.
FURER-HAIMENDORF, 1956, p. 166, wriles
“ .. the name Mumi i3 current among those
members of the tribe who have settled in the
region of Darjeeling” MACDONALD, 1966, p.
28, adds: “Le professor von Firer-Haimendor
n'a pas entendu le mot Murmi employé spontanc-
ment au MNépal méme et mes propres sondages
confirment ceite impression” (sce further op. cit
nole 10, p. 43), My guide, the Shérpa Urgen, writes
bowever: “In Kathmandu the Yolmalis are called
Murmi,” These people live three to four days
journey northeast of Kathmandy and seem to com-
prise both Tamangs and Sherpas, as well as the
descendants of mixed marriages (plate 32 and 34).

FURER-HAIMENDORF, 1956, p. 167, writes
on the orgin of the Tamang people: ... their
own traditions point o an immigration from a
region situated north of their present habitat,” and
|mter on: “The Tamangs have nevertheless & firm
belief in the common origin of their rTaces.”™
HAGEN, 1960, p. 67, mkes a further step by
sying that tradition has it thm they originally
came from the interior of Tibet, and in a caption
to Hlustration no. 19 he states that they are sup-
posed o be of Tartar origin. Tonl Hagen also says
that the Tamangs are called Bhote, ie. [rom
Tibet, by the surrounding ethnic groups (mein
groap 111, see p. 15); also Sherpas, 1 heard, spoke
of Tamangs as Bhote,

In KIHARA, 1957, p. 417, Sasuke Nakao gives
some interesting information about this people,
whi seem 0 have contributed to the migration of
cultivated plants along the Himalayan arc, i e
the lower lying parts of the Great Himalayas and
the arens immediately to the south thereof:

“The Tamang tribe who inhkabdl contral Mepal. eastern
Mepal, Sikkim, Bhutan, Assam-and Upper Burma, muy
be the best example for such stodies. They live mainly
on the southern middle slopes of 1he Himalayan Rangs,
and pot dn the pliins of India or the platean of Tibet.
The hall of the Himaliyan arc is really covered by the
Tamang tribe. Thus the Tamang tribe can be qualified
to become the aciusl sgency of diffusion al cultivated
plants in the Hemalayan are”

To this observation it may be added thut is has
hardly been proved that the Tamangs live along
the Himalayas all the way from MNepal w Upper
Burma, cven though they have close links to the
peoples living there. According to my investign-
tions, they are only known by this pame in Nepal
and Sikkim but not further castward There are,
however, u remarkable series of coincidences to
be considered;

a. Among the many ethnic groups to be found in
Mepal the Tamangs are the chiel practitioners
of paper-making.

b. The Tamangs, and peopla evidently closely re-
lnted to them, are primarily found along large
sections of the Himalayan arc,

g, Much the same very primitive sod very carly
method of paper-making has been practised
along the whale of the Tibetan and the Himala-
yan arcs.

d. Thess two arcs start from Scuthwest China,
where the art of maoking paper must have
arrived by the secomed to third centuries A, D.

Time of arrival. At what tme the main wave
of Tamangs came to MNepal iz pot known excepd
that it was a long time before the Sherpas, for
pxomple, wrrived in the country. According to
KARAN, 1960, p, 66, the Tamangs are con-
sgidered o be among the earliest immigrants 1o
Nepal More cantionsly FURER-HAIMENDORF,
195%, p. 167, writes:

*, .. there can be no dowbi that For mony cenfuries the
Tamangs must have been living in Ceniral wwl Essiern
Mepal, and ihis js bome out by ihe proprciary rights
claimed by individual Tamang clans in respect of part-
cular tracts of country.”

Sri Santabir Lama, mentioned carlier, also refers
to the problem, suggesiing that his people must
have already been living in Nepal before the Tth
century (ef. MACDONALD, 1966, p. 32 and note
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34, p. 47). In support of this it is alleged, that if
they had arrived with the famous Tibetan king
Srong-btsan-sgam-po, and had invaded Nepal some
time in the 7th century, & trodition to this effect
among the Tamangs should have survived. But
they have not—it is said—even heard of this king,
The objection might be made that the Tamang
people are quite capable of having lost all such
traditions; 1300 vears s certainly o considerable
length of time. Finally, they may have arrived
later, of over & long pericd of tima.

Altogether it s most probable that the expansion
of the Tibetan empire during the Tth-$h centuries
brought most of the Tomang people down 1o BNe-
pel. This is also in keeping with Hodgson's state-
ment that the immigration from the porth of the
most important tribes  (“sub-Himalayan™) tock
place at this period. If we sccept what several
independent sources indicate, that paper-making
did not spread through Tibet until the 8th or 9th
century (cf. THOMAS, 1951, 11, p. 331), and also
that the Tamangs were the mainstay of this cralt,
then the fmmipration of the paper-makers into Ne-
pal can fardly have taken place before the 9th or
10th cemtury, The paper-mukers miust therefore
belong 1o the lmtest arrivals among the Tanangs,
ar alse sggested by thelr setding in the highest
part of the area inhabired by the group. Further-
mare in Sri Saptabir Lama's account of this people
in Yolme (Helambu), of. MACDONALD, 1966, p.
A1, it is said; “Dans les parlers (bhiksh) des Kagate,
qui vivent entre le pays thmang ct cclul de Y olma,
se milent les parlers (bhisl) volmali et thmang."
In other wonds the Tamang poper-makers, Kagare,
are specificd bere 85 o separate subgroup, placed
between the lower-dwelling and earlier established
Tamangs en the one hand, and the higher-dweiling
and [ater established Yolmatis and Sherpas on the
other. TURNER, 1931, p. 84, also states: “kiagate
... B caste of paper-makers (= kigate bhote),”
i.¢. the paper-makers from Tibet The Sherpa
Urgen, with whom 1 visited the Tamang paper-
makers in Tumbu in East Nepal, called them
Kagadi, but clalmed that to-day they do not con-
stitute an ethnic subgroap. MACDONALD, 1966,
note 28, p. 46, comes to the same conclusion,

F

8. Gurung

According to HAGEN, 1960, p. 67, the original
area of ihis rather Big groop i the soulh fanks
of the Annapurna massif, but it has spread 1o large
paris of the Middle Range und is found a3 far
away #s the eastern border of Nepal. The Guring-
speaking population, sccording to the census of
1952-54, smounted to c. 163,000, of which 50 %
lived in the mountains of West Nepal The
Gurungs are generally quite small with marked
mongolold features (plate 15). Their language has
many dialects and according to Jiro Kawikita (cf
KIHARA, 1957, p. B4) il appears to be related 1o
Thaksll and Tamung. The same wriler distin-
guishes between “Lama-Gurang”, who are Lama-
iss and whose culure is Tibetan, and “Cho-
Gurung™ who dwell in Jower areas, many of whom
worship Hindu deifies. According to HAGEN,
1960, p. 68, most Gurungs believe in Hinduism.
The Gurungs produce paper, but it is not known to
what extent.

9. Magar

The main arca inhabited by this big group is the
western mnd southern spurs of the Dhaulagini-
massif, but smaller groups are also found both
further west and in East Nepal. According to the
census of 1952-54, oui of 274,000 more thas
180,000 were living in the mouniains of West
Nepal. The mongoloid clement is less dominant
in the Magars (plates 91-104) than in the Gurungs.
They also dwell at somewhat lower altitudes aid
believe in Hinduism, HAGEN, 1960, p. 69, and
BISTA, 1967, p. 62, mention smaller groups of
Magars who ere Budkdhists. The languwage belongs
to the Tibeto-Burman family, The Magars produce
paper in the Baglung region in West MNepal,

10. Thakali

A small group concentrated in the area where Kali
Gandaki cuts through the Great Himalayas. Ac-
cording to Kawakita, see KIHARA, 1957, p. 87,
it numbers about 10,000, but according to BISTA,
1967, p. 81, enly 3,300. Appearance, religion and
material culture all bear the stamp of the Jocation
of this group on the border of the Mididle Range
and the Lomaist highlands, but the “northern™




features are dominant (plates 14 and 16) and their
language is related to Tibetan. It is noteworthy
that they sometimes call themselves Tamang
Widedpread trade has made this people more
wealthy and influentinl than the surrounding ethnic
groups. The Thakally do mor seem fo have pro-
duced paper, bat they have traded in it

11. Bhotia

This group, which actunfly consists of severil dif-
ferent peoples, lives in the morthermmost part of
Nepal and it differs onlv a linde from the Tibetans
on the other side of the border in both appearance
and culture (plates 24 and 15), Tibetans {plate 33)
ar¢ plso found in small mumbers in Nepal, mostly
13 exiles after the events in Tibet in 1959. The
Bhotins number abowt 70,000,

The Bhotias speak ooly Tibetan and are Lama-
ists but, on account of their isolation, they have
retained many pre-Buddhist characteristics in their
frith {plate 18), The Bhotias are frugal people, who
cultivate barley and potatoes and keep yak, sheep
etc. Furthermore they tike part in long-distance
trade between the lowlands and TibeL

As the group inhabits only wery high arcas, it
Iives mbove the upper fimit of growth of those
epecies of planis whose bast 13 commonly used {or
poper-making in Nepal. For this reasom the
Bhoriny rarely make paper, e¢xcept perfiaps in the
carfernmost region of Nepal. According fo Cor-
neille Jest, Musée de 'Homme, they once mude
paper im the ,U'n'.l'{pq'l area im West :'I'f.l'-‘l’lﬂ. The
Bhotias were once middiemen in the paper trade
between MNepal and Tibet and they also make con-
siderable use of it themselves.

Origin, The immigration of Bhotias into MNorth-
eastern Mepal @s supposed to have taken place
comparatively late, while there is every indication
that it occurred fairly carly into Northwestern Ne-
pal. In this connection it iz worth noting that the
arid, barren land there was once apparently mose
fertile. Present conditions may be expluined by the
pradual deterioration of climate in Central Asin
and Indis during the last two to three thousand
years, perhaps mainly caosed by the exoessive
felling of trees over very wide areas. The moun-
tain valleys of Northwestern Nepal, where condi-

tions were never very favourable, must have been
very severely affected by such a climafic deterio-
ralion, to which the pumber of remarkable nilns
of ancient castles bear witness (plate 22; see also
PEISSEL, 1965, p. 590).

Several historical spurces mention small, ancient
kingdoms along the porthwestern border of Nepal.
SHNELLGROYE and RICHARDSON, 1968, p.
112, write thot one of the moblemen entitled to
the Tibetan throos had to fee as a result of the
civil war im Central Tibel in A, DD, 866, He and
his descendants then foonded three kingdoms,
Mar-vul, sPu-hrangs and Gu-ge, sitmated along the
Tibetan border from Mustang to Ladokh. Acoord-
ing o TUCCL, 1936, pp. 108-109 and 129, in-
vasmons from West Nepal info 'West Tibet took
ploce betwesn the 11th and 13th centuries. Con-
siderable parts of these arcas united 10 form a
bigger state in the 13th century.

It is interesting, and also typical, that connec-
tions with Tibet have extended not only ncnoss the
border, but often o fur distant provinces of Tibet,
For instance, many places in MNorthwestern Nepal
have old religious and family links with the Kham
province of Eastern Tibet; similarly, linguistic evi-
dence also mdicates close connections with the sast
(TUCCI, 1956, p. 29, and KIHARA, 1967, pp.
03-04, 161 and 217}, This is conskstent with whaot
is said on p. & about the existence of the Tibetan
arc.

12, Sherpa
A small group which in appearance and culture
does not differ much from the Bhotas (see plates
31, 35 and 36), In their woy of life az in other
aspects the Sherpas hove o some degree adapied
to the peoples to the south of their districts, but
their language is Tibetan and they are exclusively
Lamaist. They dwell in three adjoining valley zys-
tems of the Everest-massif and are also found in
smaller groups along the Great Himalayas, but not
much further west than the meridinn of Kathmanda,
They live primarily at altitudes of over 2500 m,
and there are about 10,000 of them in Nepal
The Sherpas cultivate barley and potatoes and
keep catile and shoep etc. just as the Bhotias.
Long-distance trade with Tibet and India, how-
ever, has made them more prosperous than the
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Bhotias and other neighbouring peoples, Opimiony
are divided even among the Sherpas themselves,
ax o whether or not they prodiuce paper af all.
MACDONALD, 1966, p. 46 (see also plate 20
from Yolmo), and one of my Sherpa acquaintances
state that they do somctimes make paper. But n
their main area they consider it beneath them 1o
purticipate personally in its manufacture. They will
order the paper from the Tamangs or lend them
motey to start production, just as they used to
resell the paper at the time when it was delivered
to Tibet in large quantities,

Orighe. Tt is not known from where the Sherpas

D. History

The following survey will concentrale o those
feamares of the history of Nepal which are of
interest to our main fopic, especially Nepal's rela-
tion with its ncighbours, principally Tibet, from
where the craft of paper-making came o Nepal
As slready mentioned, the historical sources con-
finc themselves mainly to the Kathmandu Valley.
This is primarity due to the fact that the valley
was denscly populated at an early date and had
a very differentiated social structure. Thus a need
arose for & written language, which manifested
itself in inscriptions, manuscripts eic., and marc-
over the Kathmandu Valley was the only part of
Mepal mecessible to Western explorers untll the
middle of this century. From the researches of
ﬂninnppedemd#m“mtuuwml!
quite big states existed in West Nepal at & com-
paratively early time.

The ancient history of Nepal, up to aboat the
4th century A.D., is still hidden in myth and
legend. Buddhist litersture has particularly early
references to Nepal, but these are difficult to date.
They seem, however, to show that the valley was
a poal for tradesmen and pilgrims from India a1 &
very eady date (LEVI, 1908, 111, pp. 181-185).
Several temples and shrines in the valley nre af
considerable age, such as the four neglecled and
primeval-looking stopas in Patan (plate 3), which
according fo tradition were built by the famous
Emperor Afoka, i, e. about 250 B. C, The Svayam-
bhimath sanctuary (plate 1), just catside Kathmandu,
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derive except that they must have come from Tibet,
Translited literally Sherpa means “East people”,
but scconding to FURER-HAIMENDORF, 1964,
P 1. & more exact interpretation of the mame is
difficul. HAGEN, 1960, p. 73, writes that the
name suggests an origin from Enst Tibel The
Sherpas themselves claim that they came originally
from the Kham province in East Tibet with which
they still have family bonds. 1t is not known when
the Sherpas resched Nepal, but they are not be-
lieved to have been there for more than 500 years
at the most. This is confirmed, inter alia, by the
fact that contrary o West Nepal there are oo very
old temples or ruing in their areas.

b likewise considered very old. Only cxcavations
will settle these guestions.

The first reliable record concerning Nepal dates
from the 4th century A, D.—the inscription oa the
stone column of Somudre Gupio in Allahabad,
Here the king of Nepal is placed in the lowest
rank among those princes who pay tribute, obey
orders etc. From here onowards, according fo
PETECH, 1938, p. 1, the history of Nepal may
be divided into four perinds corresponding lo the
ruling dynasties:

1. Licehavi and their sucoessors (o 400- 750}

2. Thiker? and early Malia (o, 750-14804
3, The three Matla kingdoms  (  1480-1768)
4. The Gurkha dynasty ( 1768~ )

1. Licchavi and their Successors
(&, 400-750)
The kingdom of the Licchavis comprised the Kath-
mandu Valley together with a number of smadl
principalities of varying degrees of adherence Iy-
ing close to the valley; » state of affmrs that was
qu!h:mmupmdulim:ulﬂtﬁnrkhu‘
conguest of the valley in the 1Eth cemtury, When
the term “Nepal is wsed in the following, it Im-
plics this rather modest and not very well-defined
region,

One of the Licchavi kings deserves particular
mention: Andsvarman, who raled from c 620 o
640, He is known not only a8 n commander but




also for the buildings erected during his reign.
LEVL, 1903, IL, pp. 166-167, points out that in-
scriptions which go back to these times mention
methods of irdgation, temples snd their posses-
sions, flourishing trade, taxes and the work of the
scmbes of the royval chancellerny.

From the famous Chinese pilgrim, ¥Yian Chidong,
who visited India A. D, 629-544 during the teign
of Amfuvarman, we have the first Chinese records
of Mepal. He did not himself reach the couniry,
but during his long journey he collected informa-
tion about the valley, which was recorded in the
reliable Chinese Imperill Annals. Here, among
other information about the kingdom of Nipo-lo,
we are told that & varicty of cerenl crops are
cultivaled, the land is rich in Oowers and froks,
red copper is mined and coins misted from it for
trade. The capital is 20 li (c. 4 km?) in circum-
ference; monasteries and temples are nUMEnoUs.
The inhabitants and their costoms are described
as primitive; they are without literary knowledge,
but are skilful craftsmen, There are two thousand
monks studying the “Lesser” and the "Great Ve-
hicle™ (the two most important Buddhist schools,
Hingvamas and Mahavana), The mumber of Brab-
mins (Hindus) and other believers is not exactly
known (LEVL, 1905, I, pp 154-1535).

Reveral Chingse, some of whom were plgrims,
visited Mepal in ihe Tth century. The famous general
Wang Hinen-ix'e, who received TOM) horsemen
from Nepal o assist in the Chinese pumitive eX-
pedition against Magadhs in Bengal in the year
f4B, visited India three times and each thme he
passed through Nepal. Fragments of his descrip-
tion of the valley have been preserved in the form
of quotations in later works, It i interesting that,
althouph familiar with fne boildings, bhe wis
fascinated by the roval palace of Nepal, which
is described in detil. A later version of the Im-
perial Annals has the sorprising but surely some-
what exaggerated observation, that there are a
great many tradesmen but only a few farmers;
furthermore that they have a good knowledge of
astrology and the making of calendars (LEVI,
1905, I, pp. 156-166). The fact that King Naren-
dradeva sent a tribute to the Chinese emperor in
the year 651 thows that contact with the Celestial

Empire wos not aliogether negligible.

Manuscripts were  probably written on palm
leaves in Nepal at the time of Amduvarman. It
is difficult to imagine that they had astrologers,
scribes and Boddhist mopasteries, but no books,
especially ns books had been upsed in India for
earfier. We have, however, no manuscripis from
this period. LEVI, 1905, II, pp. 149-150, rclates
thut the Mepalese princess who morried the Tibe-
tan king Srong-bisan-sgam-po in A, D. 639 brooght
with her a complete collection of the holy Buddhist
texts from Mepal. Here, however, if seems to be
a guestion of legend; indeed it is possible that this
princess is not historical. On the other hand, it
maoy be taken for gronted that the Nepelese
learned about paper and paper manuscripts from
thetr Chinese visitors, cven though severnl hondred
years were o pass before they themselves started
to produce manuseripts on paper.

THE DEVELOPMENT IN TIBET

The Jormation of the Tibetan empire and the in-
troduction of paper info Tibet, About the time
of Améuvarman important evenis look place in
the morth; Tibet began fo scl as @ great power.
Already long béfore the beginniag of our eri
Chincse sources mention some non-Chingsa no-
mads near the western border of China, who were
presumably precursors of the Tibetans. The Chi-
nese called them the Ch'iany tribes; they came to
know them parily because of their raids and partly
throngh trading with them, From the Ist cenfury
A. D, onwards they spread further west and reach-
ed Western Tibet Gradually they united and creat-
ed o state, centored arcund the kings of Yarlung
in Sooth Tibet (see HAARH, 1969). Larpe parts
of Tibet were umited under gNane-ri-rong-bisan,
According to Chinese sources he is said to have
commanded an army numbering 100,000 men
(HOFFMANN, 1950, p. 265) which is most likely
1 somewhat exapgerated Ggure. His son, the illus-
trious Srong-bisan-spam-po, conguered cven moTe
of Tibet. His forces invaded China, and the Chi-
nese tried 1o pacify him by giving him a Chinese
princess for a wife. Young Tibetan noblemen were
allowed to attend the Imperial School in Chinn,
and Buddhism slowly began to make its way into
Tibet from Indis and China,

The Tibetan alphabet was constructed with
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northwest-Indion alphabets a5 8 model—perhaps
alzo based to some extent on the Nepalese (cof.
e g THOMAS, 1951, 11, pp. 151-165 und
SNELLGROVE, 1957, pp. 141-144), It was in-
tended o be used for translating the holy Buddhise
works brought home from ledia and Nepal isto
the Tibetan language. But more imporiant, it was
used after the Chinese precedent, for issuing orders
and decrees in the new empire. Before the year
650 the king asked for experts from Chinu to
establish rules for the drawing up of documents,
notes and orders. He asked alro jor craftinten who
could reach the Tibetany o moke wine, walér
mills, paper and ink (PELLIOT, 1961, pp. 5-6).
Under Khei-srong-lide-brsan {755-797) the Tibe-
tan empire atained the peak of its power and
size, Until the middle of the 9th century Tibet
remained united, after which it was divided 25 a
result of inner sirife. By that time Tibetan-speaking
people had sertled in the western provinces of
Ching, occupied great parts of Chinese Turkestan
in the north, and gained Lsdakh, Koshmir and
even Swat in the west. In the south they had
penetrated most of the Himolayss and reached
the Indien lowlands (cf. SNELLGROVE and
RICHARDSON, 1968, pp. 31-32 and 49).

Finds of early Tibeian mamiscripts, The repro-
duction of the holy writings and the adminisiration
of monastaries and government must soon have
required 4 comsiderable amount of writing mi-
terinl, Mumerous finds of carly Tibetan mams-
scripts in Chinese East Turkestan, great parls of
which were occupied by Tibet from the Eth 1o the
10th century, confirm this supposition. It would
wnmmrumr&mmumhjﬁtwguinh
detail nbout these finds to trace the earlicst hstory
of paper in Tibet, even if the history of paper in
Nepal cannot be satisfactorily explained without &
knowledge of the former. But from the available
evidence it can be concloded that in the lower-
lying mreas in the enst, near the caravan roules
leading to China, the alder writing maferial i. e.
wooden tablets, was soon abandoned in favour of
Chinese paper at first, and native paper later. But
far away from China or in isolated areas, wooden
tublets contimued to be vsed for a very long time,
even os Iate a8 the 10th century, Here the import
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of piper was capensive or ts manufacture still
unknown, In many places both kinds of writing
muterials were used side by side.

Ii s ioteresting that the Tibetnns in East
Turkestan not only used Chinese paper, but alwo
possessed manuscripts on Daphne paper entirely
different from the Chinese, possibly made in South
Tibet (STEIN, 1921, pp. B10, 814, 816, 914 and
219}, Not only the writing materials bot also the
gxtant texts prove that the consumption of paper in
Tibet must have soon reached considerable propor-
tions. The texts contain many references to paper,
about its delivery, settding of accounts and siorage
(THOMAS, 1951, I, pp. 72-84), Paper war cer-
tainty produced in several places by che Sth and
Gk century in the lower-lying valleys of Eoxt and
Central Tibet acd for from Northeast Nepal.

The bmimigration from Tiber to Nepal, The ox-
pansion of the Tibetan empire in the Tth-Sth cen-
turies cansed many people to move, and cxtensive
migrations into Nepal from the nosth probably oc-
curred during this period and some time thereafter.
Nepal scems o have been under Tibetan sore-
rainty in the reigns of Améuvarman and succeed-
ing kinge. In 704, however, Nepal rose successfully
in rebellion, and it is said thot King Rudradeva
drove the Tibetans from the country (i e. the Kath-
mandu Valley and adjoining areas) and brought
gbout peace (PETECH, 1958, pp. 29-30). The
lost waves of migration from Tibet towards the
end of the first millenmium may bave included
paper-makers. As we shall see later, however,
another five hundred years were to elapse before
the palm lesf wus completely abandoned south of
the Great Himalayas in favour of paper. If paper
—ar any rate for manuscripts—was produced In
Nepal already in the Sth or I0th centry, nearly
all of ft muie have gore 1o Tibet.

2, Thakurt and Early Malla (c. 750-1430)
Little is known of the history of Nepal between
?Hmﬂm}ﬂ.pﬂhﬂﬂyhﬂmn{mﬂmﬂd
confusion caused by the fnvasions from the north.
The introduction of a new ecrn, called Newari
Smmvat, beginning Oclober 20th in the year E79
remuing unexplained.




In spite of many upheavals the country bene-
fited from trade between Indin and Tibel, most of
which passed through Nepal Not only trade but
also craftsmanship steadily increased and several
twwns were founded, including Kathmandu, Bhat-
guon ind Sankw (Patin existed long before Amiu-
varman's time),

Nepal's contacts with China between 750 and
1000 are but little known, LEVI, 1905, I, p. 166,
menticns & groop of Buddhist monks, who befween
064 and 976 travelled through Tibet and Mepal io
India in scarch of holy writings. The unification
and expansion of Tibet durimg the Tih=Sth cen-
turies had probably cut off communications be-
tween MNepal and China during the greater part of
this period,

During the 10th century, and in any event dur-
ing the greater part of the 11th century, Nepal was
dividedd between two rulers of almost the  sume
rank, each ruling one half of the valley ond it
surrounding areas; nevertheless the valley must
still be regarded as one stote, Oecasionally one of
the two kingdoms was sobdivided betwesn two
more kings (PETECH, 1958, pp. 30-33). We shall
find this peculiar form of rule withm such a lind-
ted grea on many occesions later on. It nasurally
created rivelry and many minor wars, which made
Nepol wulnerable to forcizn nitnck.

Mepalese eraftemanship reached n Horescence
during the 11th—14th centuries and also found its
way into Tibet. Many of the best paintings and
bronzes from Tibet show g marked Nepalese in-
flucnce and ofien oppear to hove been made by
Newar crafismen, or with their work as o model
Mepalese bronzes even found their way to Chinn
One Nepalese, A-mi-ko, actually employed by
Cubilal Khan, became general director of all the
workers in bronze, and in 1278 he was appointed
codtroller of the Imperial Manufacturers,

Under the illustrious Anamfamalle (o0 1274
1310) Nepal was exposed to heavy invasions from
both west and south, After his reign the state was
again divided and ooce more inwvaded by foreign
forces, Feodal anarchy and confusion dominnted
the country.

The Mohammedan invasion. As a consequence of
the prevalent discord and weakn#ss in the country,

this otherwise extremely well-shellered valley be-
cume exposed to the incursions of the much feared
Mohammedan anmies. In the year 1346 Suoltan
Shama wd-din fvis of Bengal invaded the walley
and plundered, bummed and destroyed the towns.
Mot even the prestest sanciuarics, Pefupatinath
and Svayvambbunith, were spared. The devasiations
are supposed o hove surpassed those of any cardier
strife and, in addition to the vielent earthguakes
that constantly afffict Nepal, this confributes to the
fact thot no large building from before the I5th
century extsts anywhere in the valley.

The country was reconstructed under the swe-
ceeding rulers. Hindulem gtill progressed, and the
prevailingly  Buddhist Painn now entirely lost its
political supremacy, and pever regained it

Political contacts between Nepal and China were
resumed in the years 1384—1427. On several oc-
cagions  embassies were dispalched from China with
different tokens of hobour and gifts w MNepal,
which reacted each time by sending tribute o the
Chinese court, consisting of coveted products from
the country (such as Buddhist monuscripts, see
LEVI, 1905, I p. 228). In 1427 an emissary
was agmin sent from Chinn, buf alter this Nepnl
siopped sending tribute.

With Jayayaksa Malla (1428-1480) the Malla
reizn reached ity climax, Not only did he gain
coritrol of the Kathmandu Valley and fis exien-
stons eastwands and westwards as [ar sz Gurkha,
but he also ipvaded a number of arcas in North
Indin, including Bengal, Forthenmore, he wend o
the north and conguered Shekar Drong in Tibet,
on- the important trade route fo Lhisa. Under
Javayakss Malla the notional langoage, Neward,
was encouraged and temples ete, were bollt.

3. The Three Malla-Kingdoms (1480-1768)
It proved & catistrophe that Javayaksa Maolls
mude all three of his sons heirs t© his kingdom.
Thus the foundation was laid not only for the
resulting. guarrels between their principalitics, but
also for the subjugation of the valley by a foreign
POWET.

Commercial mtercourse with India and Tibet
wis sieadily developing. Even merchants {rom
Kashmir came through Tibet o the Kathmando
Valley around the year 1500. At the beginning of
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the 17th century an sgreement was made with the
suthoritics of Lhasa regarding the Newar colony
there. Now the journey to Lhasa was no longer
considerad o difficalt enterprise (LEVL, 1905, L p.
172). Trade with Tibet had become so impartand,
that rites of purification were institwied for the
merchants who returned from Tibet [n focr i is
at thiy period that we are able to froce Strong in-
jtuences from Tibei—thereby also indirectly from
i hima—in the book-crafr,

The irvasion of the Gurkhas, The town of
Gurkha is situsted about 60 km. to the west of
Kathmandu, and wis only one of many such small
duchies which had joined in &8 form of union.
Prikivi Nirgyapa ascended the throme in 1742,
Litlle by litle he conguered more of the adjoining
duchies and steadily mode his way towards the
Kathmandu Valley. In the palaces of Patan,
Kathmandn and Bhatgnon, all kinds of intrigues
and consplracies were going on, snd these the
Gurkha king did not hesitate 10 profit by. Through
blockade, cunning and twrror just as much as
through fighting, first the town of Kirliphur fell,
and then Patan, Worried by Prthivi Niriyana's
progress, the British sent a detachment to the
Kathmandy Valley. Bad fines of communication
and malaria in Terai, however, compelled the re-
Heving force to refire. Kathmandu then fell withiout
resistance In 1768, and Bhaigaon in 1769, The
victory was complete; the Newars were no limmar
thelr man masiers,

4. The Gurkha Dynasty {1786~ )

Prthivi Niriyags made Kathmandu the capital of
his new kingdom. After the fall of Bhasgaon it
was the turn of the small principalitics in the west,
The kingdom was also extended further fo the east,
and even Sikkim was invaded. In the north the
country was subjugated as far as Koti (Nyalam)
and Kirong, and in the south Terai was gained.
Ouly then did Nepal begin 1o acquire something
of the cxtent it has to-duy. The maintenance of
armics cost the country much money, most of
which the merchants were forced 1o provide, The
king's hatred of Europeans wes so strong that he
closed the frontiers of the country not only o
them but also fo their goods. Gurkhali or Nepali,
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an Indo-European language, now became the offi-
cial lnnguage.

After Prthivi Nariyaga's death the Gurkhas
penetrated Kumaon and Sikkim and entered Bhutan
Not even Tibet escuped; Shekar Dpong was plun-
dered ia 1790, The Chinese emperor inlervened,
however, and purssed by a large Chinese force
the Mepalese army had 1o plead for peace, when
the enemy was only 30 km. from the capital. But
the eonguests contimued, and Garlwal, towirds
Kishmir, was made a Nepalese province in 1794,
Finally, the British lost thelr patiece and de-
manded that Mepal should relinguish the sabju-
gited areas in Teral and elsewhere. Nepal an-
swered by declaring war in 1814, but was besten
in 1B16 in spite of stubborn resistance. Nepal then
lost Sikkim, Kumson, Garbwal and Terni west of
Gandaki but recovered @ great desl of the latter
ared later, Furthermore Kathmandu was to have a
British Resident, In 1855 Mepal once more aftacked
Tibet, and in 1856 after hard struggles, the Tibe-
tans had to apree to & number of truce tcons,
including the abolition of duty on Nepalese goods.

In 1856 under the famous anglophile prime
minister Jarg Bohadur, the office of prime mi-
nister, under which the country had already been
governed for some vears, was made hereditary.
The Ramas, os the new muling class was called,
were on the whole unprogressive, They were not al
ull interested in secing Western ideas gain a foot-
hold in the country, and apart from the Britsh
Resdent and his siaff, the entry of foreigners was
prohibited, Under the Ranas the nobility Lived o
laxurious life without much concern for the poos
conditions of the population as & whole. A few
rulers, snch as Chaudra Shamsher (1901-1929),
were 10 some extent an exceplion.

In 1951 the Rana oligarchy was overthrown
after an almost Boodless revolution, and the then
king, Tribhuvana Bir Vikram Shah Deva, declared
Nepal to be a constiutional monarchy, For the
first time the country was opened 1o forcgners,
bat certain restrictions were, and are still, imposed.
In 1955 Nepal became a member of the United
Mations. The crowning of King Makendra Bir
Vikram Shah Deva took place in 1956, In 1959
he proclaimed o new constitution, and in the same
year Nepal's first free elections were held.



E. Transport and Communications with Tibet

Only o few other countries in the world have such
difficult conditions of transportation as Nepal. The
immensity of the problem is evident when we con-
sider that there are more than 10 million mhabi-
tant: and only about 500 km. of good “ali-
westher™ roads. These consist mainly of the road
from India to Kathmandu snd from there to the
Kodari pass on the new rosd to Lhasa, and the
mad from the south to Pokhara. The remaining
roads are only nccessible by cir in the dry season
andd they are almost all in Tera, Beyond this
there is merely o railway about B0 km, long, and
an acrigl ropeway 30 km. long for the transport
of poods from the south o Kathmando, plus some
girling connections, Mo wonder that many reglons
of Nepal are virtually isoiated from the rest of the
Couniry.

1. The Caravan Routes

The remaining transport facilities of Nepal consisl
of marrow roads and trails, of which the caravan
roules must particolarly claim our attention. The
most important ones are indicated on the map at
the back of the book. They ofien follow the grest
rivers running north-south, thos making it possible
to avoid the many exhavsting variations in height,
and at the same time to serve the trade across
the Himalayns. Only in the southern half of the
Middle Range, immedistely north of Mahabharat
Lekh, do the rivers mun in various directions, and
likewise the caravan rouics. Hers they often mun
east-west, thus comnmecting the densely populated
areas of Central and East Nepal,

With the exception of a few asphalted rowds
and the paved sireets of towns and villages, the
caravan trails rarely bBeve anmy paving, Most of
them are just uneven earthen or stony  frails.
Streams and shallow rivers afe usually crossed by
jumping from stone to stone or by wading across
in waist-deep water. Bridges have to be used across
deep rivers; only exceptionnlly, where the cuarrent
is less strong, are thers ferries (plate 28). Acros
big spuns the bridges are always suspension
hridges, usually consisting of two iron wires, under
which wonden plonks are hung. Bridges moy also

be made of boast. They are often far from  safe;
and it is quite understandable thit many Mepalese
say a praver before they cross. Nearly all goods
must therefore be carried to-day, as formerly, on
the backs of animals or men. Beasts of burden are
in lact only common in the highlands north of the
Great Himalayas. It is noteworthy that the use of
the wheel for practical purposes; such o8 iransport,
has been almost unknown up to quite recent times.

Many coravan rondes are obviousty very old,
In several places they have worn deep into the
ground, and along them old temples and holy
shrines are found. The rest places, situated at short,
convenicnt intervals along all the more frequented
caravan routes. are réemickable; & long shelf of
flat stones is made, on which tired porters may
plice their burden or just sapport it for a few
mimates before welking on. Big tress offer shelter
against rain or strong sunshine. Larger rest places
fic mosdy in or mear a village, by the riverside,
close to u stream or a mountain pass. The long
stope shelves may then be replaced by squire,
stepped Inndings, o few metres high, covered with
flat stones. Here the sheltering trees are often big,
very old and gnaded (o p. pgantic hamyan trees,
plaze 13). Their appearance and position indicate
that such rest places—and therefore the carnvan
routes—are very old,

2. Travellers

In spite of the rugged, often narrow and sometimes
unsafe caravan routes, people and merchant goods
travel long distances. The various merchant goods
from India, Nepal and Tibet, such as nce, wheal,
barley, tea, spices, tobuacco, paper, cotton, wool,
hides, oil, kerosene, the all-important salt (plate
35), metals and industrial goods, have besn very
profitable for the north-south trade. Furthermore,
pilgrimage and small trade in local products have
cansed many familics to travel, frequently to the
north in the summer season and to the south in
the winter season.

By far the larpest mumber of travellers in long-
distance traffic have been the hleh-dwelling monn-
tain people (Bhotia, Sherpa;, Thokali Tamang,
Gumung etc.). There are severnl ressons for this,
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They have no woublesome caste regulations, and
trade can be carried out by anybody, oven by the
monnsterics snd their lamas, At one tme these
people were nomadic or semi-nomodic and many
of the charncteristics of this way of life are still
evident. Thus travelling for months Is quite usal
and indecd o normal part of their life, Thetr great
wobility har alye had the effect of spreading the
knowledpe of paper and s wres, 1f they are large-
scule morchams, they olten have depots and places
of transshipment along the caravan routes (plates
12 and 16) using yaks, mules ctc. for the transport
of goods. Many highland dwellers trade by harer-
ing, For example, they buy salt snd wool in the
highfands and take it southward to the Middle
Range, where it in bartered for rice and kerosene.
This is then transported back to the highlunds,
where it is either sold or exchanged for other
goods, but ot a price many times that of the salt
and wool with which the merchant started cut

The population in the lowlands and in the lower
part of the Middle Runge are predominantly the
followers of Hindutem, and their troublesame caste
regulations make longer journcys far more diffi-
cult. If they are shopkecpers they ususlly seitle
down in a town or village, whese they sell various
goods to the local population from stulls. They
rarcly go any [urther north than the upper part
of the Middle Range. A special poxition iv held by
the Newars, who have setiled down ar craftsmen or
shopkegpers in most commercial centres, until re-
cenity even fn several townr in Tibel

3, The Most Important Caravan Routes
towards Tibet

Immigration from Tibel to Nepal, and the trade be-
tween these two countries and between Tibet and
Indio, have generally taken place over the few
low passes in the north, The most denscly popu-
lated parts of Nepal are situated cxactly south of
the casiest passes over the Himalayas.

The Kathmandu Valley with adjoining valleys are
the most densely populated. To the porth lLie the
two lowest and easicst caravan routes townrds
Tibet viz the border passes Rasua Garhi and
Kodari, both at an altitude of only about 2000 m.
The Pokhara area is also densely populated, and
from there to the north an easy and important

H

route makes its way through the Great Himaloyas.
It leads between the glant peaks of Annapurna and
Dhaulagiri, passing the trading stations of Lete,
Koprang and Tukucha (plate 16) as well as
Mustang, the capital of the small duchy of the
same pame, fmally leaving Nepal scross o wide,
ensy pass al & height of about 4000 m. SNELL-
GROVE, 1961, p. 182, writes about this route:

“In earfler times (Sth 1o |3th centuries) this most have
been one of the main rowtes by which Tibetan, Nepakes
and Indian eeachers tavelles, painstakingly importing
Bugddhist teachings into Tibed.”

Also rather demsely populnted are large parts of
the Middie Range in East Nepal. The pasis north
of this srea are all sitwated ot an altitode of more
than 5000 m., but are important because they
lead to the contral parts of Tibet; the paises
MNangpa La, Rakra La and Khang La should be
specially mentioned. Finally, the pars of Terai
lying touth of the three mentioned regions of the
Middle Range arc also thickly populated.

Mahobharat Lekh and Northern Nepal are
thinly populated, and likewise large parts of the
Middle Range in West Nepal west of the Pokhara
district, where the ethnic groups 111 (ge p. 15) sre
not found,

There is an Interesting correspondence besween
the caravan routes into Tibet and paper-making in
Nepal, As previously said, the consumption of
paper in Tibet must already have been quite con-
siderable before A. D. 1000, while in Nepal south
of the Great Himalayas, paper does oot scem. 1o
have heen used in large gquantities until much later.
The paper consumption of Tibet soon increased to
such um extent, that it was presomatdy Oecessary
te produce paper in now Rreas which had plenty of
suitable plant fibres, 1t is therefore reasomable 1o
assume that Nepal's first production of paper tock
place in the neighbourhood of the caravan roules,
which could carry it to the consumers in Tibet
comparatively essily. This is proved by the fact
that even Io-day the production of paper i con-
cevidrated around the moast (mportant  cAraven
routes in Northern Nepal leading 1o Tiber.

4. Caravan Routes to Tibet and China
according to Early Sources
‘The caravan roules leading northwards to Tibet




and China (spart from the new road between
Kathmandu and Lhasa) are two-day moch longer
end more inconvenient than the ropds leading
sppthward down to the Morth Indian lowlands,
Conditions were quite different in former times.
It made mo difference whether the roads were
broad or parrow, since all transport had fo be
underiaken on foof or with beasts of burden. The
then much thicker jumgles of the lowlands, with
their wild animals and dangerous tropical discases,
had a more deterrent effect on the inhabitants of
the Middic Range and the highlands than the
expanses of Central Asia,

Probably the Kathmando Valley already had
links morthwards with Tibet about the beginnimg
of our era, and by the time of Amfuvarman and
srong-bisan-sgam-po such links must have been
comparatively well-known. Sources which supply
detailed information concerning the routes acrods
the mountsdin passes in the porth, howewer, are
nat parficalndy ofd, Some of them should never-
theless be mentioned, because they speak of con-
nections with Lhasa and China which are evidenily
much older,

In the years 166]1=62 Grucher, & Jesull monk,
travelled from China via Lhasa ond Nepal to
India keeping note of his roote and the time it
took. He says that from Lhasa to Kuti (Myalam)
in Tibet the journey Insted a month, that § days
later he came to Listi in Mepal and in another
5 days reached Kathmendy, From here the rouie
went across Hitnurs to Benares, and this part of
ihe journey took 32 doys in ol (LEVI, 1905, I,
pp- B3-84). In other words, Lhasa and Benares
were af that time almost equidistant from Kath-
mandu if the journey was measurcd in days,

On several later occasions Romen Catholic
menks travelled through Tibet (untl 1754) and
through Nepal (until 1759). Observations from these
journeys were collected by Georgius In the work
“"Alphaberm Tibetanum”, edited in Rome, 1762,
Here two. routes are menboned: one leading to
the Kathmandy Valley from Indin and the other
to Lhasa vis Kuti. The monks also mention another
pass hurther east, but did pot koow the Fasua pass,
which is the easiest one between MNepal and Tibet
ind can be travelled on horseback, LEVI, 1905, 1,
p. 131, writes that mofudl distrost between the

wo countnies made them agree to close Rasun.
It was incidentally through this pass that Chinese
armies penctrited déep info Nepal in 1793, After
the defent of Nepal it wos agreed that the country
ghould sepd wibute fo Ching every five wears
Rigid laws were ordained regarding the characler
of the tribote, the number of participanis and,
which is of special inferest to ws here, the roule
to be taken ond the distances of the stages all
the way o Peking.

Creorgius says that 12 sages (one stage cquals o
day’s journey) scparated Knathmando from Kul
From here the journey contimued to Lhasa wvia
Tingri and Shipatse; this distance wes 28 stages.
In the capital of Tibet they rested for 1Y months,
whereupon the joumey continued o Ta-tsien-loo
(Ta~chien-lu) on the border between Tibet and
China. This section amounted to 64 stages, and
they passed through Detein dzong, Gya-ln, Gyamdo
(Giamda} dzong, Artsn {Archa, Acha), Lhari {Lh-
rigun), Alamdo (Alado), Choer-kongda, Lhatse,
Npganda (Ngemda), Lagong, Tchamdo (Chiemdo,
Chamdo), Tag yab (Draya, Ch'aya), Nyeba, Ba-
tnng (Patang} and Litang. From Te-wiendou the
journey went on through Szechwan to Peking, a dis-
tance of 72 stages. After o rest of 45 dovs the
mission returned to Mepal by the sume route, but
this time taking via Kirong and the easier pass Rasua
Garki (LEVL, 1905, 1, pp. 1B2<184. The pnames
in brockets I have added from wvanous: mapsk

This link was the shoriest one with China, Ac-
cording to HODGSON, 1874, 11, pp. 94-95, &Y
days were needed for the journey from Kathmando
to Szechwan, This route claims our special interest,
not only because it was the shortest between Me-
pal and China, but also because ever since pre-
historic times it bad passed throogh inhabited re-
gions and led fo rich areas of China. From Szechwan
the Tibetans bought tea, fron, silk, porcelain efc.
at an early date (tea was not grown in India until
the beginning of the 19th century).

The route munming northeast from Lhesa o
Morth China has certainly much [ewer variations
of height and is easfer to pass. (It is described in
the TMang Annals, of, BUSHELL, 1830, pp. 538
541, and PELLIOT, 1961, pp. 141-142). It leads,
however, through more desolate, cold and thinly
populated arcas and, above all, it doez not lead o
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those aress of China in which the materials and
methods of paper-making are found that have been
used along the whole of the Himalayan range.
According 1o my investigations into Tibetan
paper-miking, paper wax in fact produced in or
near a number of the above-named localities on
the roure berween Kathmandu and Szechwan wmtl
the evenis im 1950, vie near Tengri, Shigutve,
Phasa, Giamda Dzong, Ghiando, Batong and

Summary
Fap:rl:-sb:-mml:l:in'ﬂwupp:rplnldlhe
Middle Range and the lower paris of the Great
Himalayes at sltitudes from about 1500 w 3500
m. and mainly by Tamang. Rai and Limbu in the
easternmost reglons of Nepal are sid o make
paper, and in West Nepal west of the Marsyandi
river, where the Tamangs are not found, Magar and
Gurung make it, The higher-dwelling Bhotls and
Skerpa heve only made paper sporadically but
they have traded in it with Tibet, (o which most
of the paper production in Mepal hes gone. Paper-
making has only been introduced quite recently in
the lower parts of the Middle Range and in Terui.

Geographical, botanical, linguistic, ethnographi-
cal and historical cvidence show that the migration
and culinral contacts of the Himalayan people have
malnly taken place slong two strewches of rather
different character. Both start in Southwesiern
China, but whereas “the Tibetan arc” is sitvated
north of the Grest Himaloyas “the Himalayan
are” runs south of this mountain chain. The few
caravan routes across the Himolayas have acted
a3 bridges between the two Brcs.

As o result of the investigations it can be stated
that:

1. The Tamangs =nd closely related people arc
found all along the Himalayan are.

% Their features, lnpguage and culture leave no
doubt that their main stock came [rom Tibet,
viz. from the Tibetan arc,

%, The Tibetan and Himalayan arc both stant in
Southwestern China, where paper and paper-
making probably were known alrcady by the
2nd-3rd centuries A. D
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Lisang (map. p- 12). The ordinary method of
pmdunumnmmhmrnmrmpundndinhtmd
outline to the primitive Nepalese one, (There also
existed more recent and advanced methods, but
they never reached Nepal) Therzfore evervthing
seems t0 indicate that the art of making paper
reached Tibet and hence Mepal along the route
from Srechwan situated on the Tibetan asc, de-
fined p. 17.

4. Almost the same very simple and very ancicnt
paper-making method has been used along
great parts of both arcs bat especially along
the Himalayan arc around the routes leading
to Tibet (sce moreover chapter IV).

5, Paper-muking first became common in Tibset
in the Sth or 9th century. There arc no ancient
written records from Nepal about paper but the
oldest extant Nepalese manuscripts on paper are
from the beginning of the 12th century (see
chapter V).

On this evidence paper-moking scems [0 have
reached Tibet and Nepal in the following way.
The art came to Southwestern China (Szechwan)
i the first centuries A. D. From there it spread
along the Tibetan arc to Central Tibet in the Tth
and Eth centuries, because the administration of
the Tibetan empire and the introduction of Hod-
dhism brought sbout @ great demand for writing
materials. e to the expansion of the Tibetan
empire wp to the 10th century big wives of migra-
tion swept westwards and southwards over the
Himalayan passes down to Bhutan and Nepal. In
Nepal the people living in the upper hudl of the
siddie Range fike Tomang, Gurung and Magar are
largely the descendonts of these migrations. Paper-
makers seem o have been among the latest armv-
als of these people about the turn of the millermiom.
This explains why we find the earlied method of
making paper along most of the Himalayan are
whereas more advanced methods, which developed
later in China or Tibet, are found only along the
Tibetan arc.
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Plate 31, A monik, o refopee from Tibet photographed 1961 a0
Tarke Cihyang

Plate 34,  The big praver wheel near the temple 1o Tarks by

ang which Is sall to corfain bbb paper wepnd cuils




Mlale 15 N Shiipa }\.I'Ill:' gt Frosmn Tibe=i an Fr--,'-h
Buzmr, 24000 m. Eintil ahont 1960 most ol  MNepal was

sipplicd with sall from Tikel, bt fo-day i s alosost ex-

clisively imporied Troam Tsbia

Plate 36, liincrant magician or vopi (it Tibetan  roel
‘hyarspa), who performs ceriain minor riteals, Boboe
mmoag fhe many rebgiods ahjects the msmsaipl inos cass

NANEANE BErosy his kel shoulder, Iunbesi, 3000 m,

Plare 37, Ap old mon with a praver wheel containing
one lomg poper rodl like the one shown in plate 163, Torke
Cihvamg, 2600k m




Plate 28,  Lumabst terples pre the greotest consumérs of paper in Norihern Mepal. The Ty alghoche monasiery

AN .




CHAPTER 11

Fibres for Paper-Making

Right up o our tere the paper-makers in Nepal
have almost exclusively wsed the white inner bark,
the hast, of some closely related specier of shrnbs
of the family Thymelavaceae as fibre-materials Jor
rwking paper. These are found in China, Tibet,
Himalays, North Iodiz and Further India, in other
words in just those areas in which paper has been
produced by almost the same primitive methods.
The paper in & few carly Nepalese manpscripls
and in some modern paper s msde of quite dif-
lereni Gbres, but these are well-known and with a
few cxceptions will not require forther mention
here.

More or less detailed descriptions of paper-
making in Nepal have been given in previops
tiudies, including plants, methods cic. The greater
pact of this material, however, is based on second-
hand information, partly because the srca was
dlosed to Buropeans for a long fime. This is also
the case in TSCHUDIN, 1964, pp. 3-10, wiuch
nevertheless carcfully enumerates those species of

A. The Family Thymelaeaceae

DOMEKE, 1934, who investipated this family very
thoroughly, divides it into £ subfamilies, incuding
Thymelacoideae, which agein is sobdivided into 4
tribes incloding Daphneas {see table). Daphneae,
which according to the same author comprises 13
genera and ¢ 150 species, has spread fo nearly
all parts of the earth. The area of ongin of this
tribe as well as of the rest of the family is, accord-
ing to DOMKE, 1934, p. 48, the Asiatic “Palio-
tropis™.

Daphneas is divided into 5 subtribes, of which
three must be mentloned: Wikstroemiinae (inclod-

Thymelnesceas that have been wsed for paper-
making in Nepal. In TSCHUDIN, 1966, p. 313,
there i & list of these specics, covering the Hima-
fayan Siates, India, China, Japan etc.

As the Himeloyan species of Thymelacacese
have not yei been fully investigated, and the source
materinl is so diffuse, their most distinctive fea-
tures, distribution ete, are given below, followed by
bibliographical references and details of the ma-
terial collected by myself. Microscopical investigi-
tons of the bast fObres are given in defnil in
chapter WI. Most species of Thymelacaceae used
for paper-making in Mepal are so much alike that
the paper-mokers do not generally make much
distinction between them, and therefore have no
specific name for coch species. As 4 rule one mame
inclodes several species; for this reason and for the
sake of clarity the local names of plants arc men-
tioned and commented vpon in o separate section
ai the end of this chapter,

ing the species Wikstroemia canesceny and Wik.
siroernida  chamaejosme), Daphnopsiose {incuding
Lagetra lintearia) and Daphninoe,

Daplminme i divided into two  subserics, of
which the first comprises Daphne and Erizpiena
{with its single species Daphne imvelucrata) and
the second Edgeworthia fcomprising the two spe-
cies Edpeworthin pardneri and Edgeworthia chry-
santfac).

Daphne comprises ¢. 70 species and is divided
into 3 sections, viz Daphnantes, Larvela and
Mezereum (including Daphne mezereum},

A



Gonystyloidese

Aquilsricideas
Dicranolepideas
Gilgindaphnoideas Wikstroemiinag
Phalerieas )
Thymaseoidens Dendrostellermae
Daphneae Daphnopsinae
Ginidieae Eapate.
Rhamnoneurinas
Subfamily Tribe Sabtribe

Daphnantes i subdivided into 6 subsections, 4
of which are:

Daphnanthoides (including

n; Duphne surell, Daphne bholua and Daphne

papyraced.
b Daphne retiss and Daphne fangutica).

Alpinae (inchading Daphne giraldi),
Oieotdes (including Dephne alpina),
Collinge (including Daphne sericea),

With regard to some of those species from which
paper has been made, it should be mentioned that
there has boon some donbt about their exact boti-

Daphnanthoides
Alpinne
Dagp e E:udmmuum
Daphne Laureola :
A Collinas
‘ Erisolena Mezereum
Eilll:ﬂl.’!.lm

Edgeworthia

Subserics Section Subsection
Kamus

nical elassification as well as. their pames. Thus,
according to HOU, 1960, p. 37, Dephne involu-
erata ought to be classified with Daphee (see bow-
everp. 1970

Domke's treatise, moreover, 18 of interest be-
cise i pives the distribution of all the species ol
Thymelaeaceae (arranged in subgroups) sccording
tor geographical arca, which is illustrated in maps;
furthermore he emphasises the grenat similarity be-
tween certain species in Asia, the Middle East and
Europe, and also between species from the same
area but growing o different altitudes (DOMKE,
1934, pp. 72-78).

B. Species of Thymelaeaceae used for Paper-Making

l. Edgeworthia gardneri {Wall.) Meisn.

An pvergreéon shrub (plate 42) like the other species
mentioned below. It iz moch branched, and grows
into o broader shrub than Daphne bholua and
Daphne papyracen, The leaves are 7-3  em,
long, elliptical lanceodate and scuminate, globrous
nbove, pubescent or silky bencath; unlike Daphne
Bholia and the other species of Duphnantholdes,
the midrib is hairy, The fowers are joined, 40 or
more in densely crowded, ball-shaped, sweet-
geented, golden-yellow or yellow-brownish pedun-
culate heads,

Dirgribugion.  Several botanists count Edpeworifia

0

as only one single species, viz. Edpeworthia
pardmer] (Wall) Meisn, found in Central and Enst
Himalsya, northern parts of Further India, Ching
and Japan. However, TSCHUDIMN, 1964, p. 5,
distinguishes  between  Edpeworthila  chrysontha
Lindl. (synonym Edgeworthia papyrifera Sich. et
Zoce) and Edyeworihia gordmeri (Wall) Medan,
(synenym  Dophme pardneri Wall), The last men-
tivned is found in Nepal (but not West Nepal) and
the northern border regions of Further India pro-
bably including Southwestern China. The shrub is
plsp found along the Tsangpo nver in Tibet, 1t
grows wild and, like the Daphne species, it is nol
cultivated in Nepal, It is found here between 1500
and 2400 m. and is rarer than Daphne bibolua.



According to Wallich the bast has better fibre
propertics for paper-making than bast of Daphne
bholug and Daphne papyracea. My own investiga-
tions show that paper mode from Edgeworthin bast
i indeed softer than paper mude from the wo
other specles but, on the other hand, with less
safisfaviory properifes for wreitheg purposes.

References

WALLICH, 1820, The botanist Nathaniel Wallich was
the first (o give detalled information on the plants used
fer paper-making in the Himalivas He was borm in
Copenlagen, where he studied medicine and bolamy, ond
wils far a numb-:rni'ﬂu.u aupermiendent of the Batanicl
Gardens in Calcottn, He described the flom of India in
severnl finely illustrated works. 'Wallich named the plant
BDewphre Gardmerd Wall, afier Edward Gardner, the i
te draw atienthon to this shrob, P 390: “0 am enformed
it grows to be a lorpe shrub and & cultivaisd extenslvely
about Kathmandu, both on account of its beawty nnd
petfume, and sbo on sccount of the utiiity of is bark,
alfording & material of which s superior sort of paper
is made in Napoul,” The observation thai the plant wos
cultivated extensively around the Kathmondu Yalkey o
YWallich's sime is Interesting, but it has not been possible
to verify it, Mone of the Nepalese T asked have heard of
such cultivation, which for odher rensons does not seem
very likely. Possibly the informatien 5 due to the faet
that the coflectoms of bark wsually cut off the branches
i such & way that the plant &= sbis 10 regenerate in the
course of aibe of two years, which Involves & cerinln care
of the tushes; a procsdure all ihe paper-makers T met
with in Mepal laid stress upon,

HOOKER, 1855, p. 195, near Taptiatok in farthest Easi
Mepal: “Elwagmur was commion bere, with Fadpeworilia
Gardmeri®, *A kind of Doplae, from whose bark the
Nepal paper s momfactured, a beoutiful shrub, with
globes of waxy, cowalip-coloured, deliclously scented

HOOKER, 1830, p. 194: “Central and Essiern Hims-
lnva. Mepal, Wallich. Sikkim, st 5-70001{t, I.D.H, & C,
Bhotan, Griffith. Dist. China, Jspan.” Plani beielly de-
scribed, It i linally semocked: 1 find no character
whirchy to distinguish the Chinese and Japanese plant
from the Himalayan.™

CURTIS, 1891, TAR. TIBD description and a drawing:

- the British Provinces west al Mepal [i. . Kumson
ebe.] where the Edreworifin does not exist.™ This howeser
M not tantamount Lo the nop-existence ol the plunt in
West Mepal, us mentioned by TSCHUDIN, 1984, p. 5,
from the same source. MNeveriheless there #8 some indi-
cion that it docs mot in fict grow (here,

EMHDIE,:IEI!lp.Hj “Mepol (commaon, . . ) Sikkim,
J-T.000 i, Assam .

MARDQUAND, 1928, p. 23 “Buosh of 3-4 m. m thickets,
Teangpo Gorge, Tibet 2100- 2400 meter.™

SEMYTHIES ¢t ¢ 1940, p, §; ¥, . . 8 common evergreen
shrub (Edpeworthia Gardueri & species of Daphie), that
grows in the damp forsits of 4,000 {1, to £.000 ft, altitude,”

TECHUDIM, 1964, p. 9. According to Mr. K. von Gun-
ten the paper-makers at Jiri, East No, 2 in East Mepal,
use bast from Hdgeworild ponddaer: “Diese Daphne soll
sulerbalbh der groflen Willder o Lapen Gber 1800 m.
wachsen, Si (iberscht ganre Hinge als Reinbestongd und
gedellt nuch im losen Buschwald.™

Fresent murfevind, Judging from mderoscopical analyses
andl the easy divisibility amed the red-brown colour of the
bast, o picce of bark sent frem Kalimpong on the border
botween India and Sikkim seema to derfve from Edpe-
warthila garcdaerd,

2. Daphne involucrata Wall,

A tall shrub (plate 43) or a small tree which may
grow o a height of 6 m. The leaves alternate (are
rarely opposite); blade oblong lancéclate, pale be-
neath, thin and with many secondary nerves. The
shrub or tree flowers in January or February, The
fewers are white and the fruits black, Paper mode
Tram: the bast fibres v cogrse and of inferior guality.

Distribatlon,  Further  India, Morthern  Assam,
East Bengal, the Khasia Hills, East Himalaya, in-
cloding East Nepal from 1200 to 1800 m.

References

WALLICH, 1820, p, 385: According to M. R. Smith, S¥1-
het: . .. n very good wnd durable kind of hemp @
prepared of it fibrous bark.” The plant s deseribed and
shown in an engraving (plie 43).

WATT, 1890, p. 24: “A shrub of Eastern Himalaya, the
Ehisia Hills, Upper Aseam, East Bengal and Burma,
v + + Ciamhble, however, distinguishes between Dapline Hal-
lehii, Meissn. (the chhotn aryil) and D, fomgifolin,
Messsn, (the Shedbarwn), and he states that while they
Isoth flower al the same time the latter does sl mature
its binck fruits till Movember and December. ... The
Hark 5 used in the manufaciure of Mépal paper.”

HOOKER, 1850, p, 194; “Sikkim Himalays, alt. 000 ft,
Ehasin Mes. alt. 46000 fr. common. Patkoge Mis, in
Upper Assam, Griflith, . . .” Mepal not mentioned. Short
description of the plant.

BRAMNDIS, 1911, p. 545: “A i3ll shrub, attaining 20 ft.”
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TURMER, 1931, pv 23 "nrgeli, or oryili (7, o, Mame of
a plant osxl for making paper, Daplee csamatlng or
Edpeworihia Gardneri, -chojo o° Daploe  ivvolucroda,”
P. X3: “chojo, adj. Small, shost, inferior.” L e ohofo
drgell of efpe el seems to signifly & less suitable plast
for making paper.

Presen] materksl, (. B, Shah writes thot he has heard thal
paper-makers in Eaxt MNos, 2 and 3 somedimes mix basi
from barmwa (probably Baphee Sbolua) with the hard
kst fibres from the arpiodi-tree and shat this tree may
grow o be & m, high, The paper-makers, 1t is sald, mix
thess fibres to produce more paper, but the paper is not
g0 pood ond is muinky used a8 wrapping paper. The 1res
i cenelnly the same a8 thil which the Sherps Urgen
gays has i more brownish nnd coarse bast than than of
Liapline bhirfie, He ndds that the paper-makess in Tamba,
East Mo, 3, used this bast [or the prodoction of wrapping
piper. Urgen has sent me o piece of bark, said o e
froen this tree. The specimen wes guthered near Likhu
Kola in the nrea south of the Everest mmasal, [t is very
hard wned tough and difficull to divide. The appesmnce
of bath the bark virip and ihe fiboes comresponds entinedy
to that of & berbarhim specimen of Duphne fuvelucratg
from the Bomnical Muagsuns in Copenhagen,

3. Daphne sureil W, W, Smith et Cave

An upright shrub (plate 44), 1-2/y m. high, with
branches almost in whorls., The bark s greyish-
brown and smooth. The leaves alternate; Biade
stalked, lanccolate fo oblong lanceclate, peuicly
acuminite, 5-13 cm, by 1.6-3.5 an. {according o
SMITH and CAVE, 1913, p. 49, aversge % om.
by 2.5), thinly lesthery, giabrous, dark green and
somewhat glossy obove, and paler light green be-
neath; secondary oerves very oblique, 9-12 on
each side,

Inflosescences of about 12-20 flowers in &
rather lax head bome oo terminal or lateral
beanches, np o 4 oo, long, Flowers [aintly scented,
borne on densely finely tomenioss stout sinlks ap
to 3 mm. long. Perianth 4-lobed, up to 2.5 cm, and
of o dull ivory white. The shrub & in Oower from
Deciober 10 the end of Japusry., Fruils mature in
February and are red-orange.

Dapte surefl differs [rom Daphee Bholug o
the colour af the Oowers and of the Truits, and in
the form of the perianth. Daphme sureil differs
from Daphre papyracea in the léaves being less
cormceous and more pomnted and in the longer and
narrower perianth,

Distribution.  Southern  Assam, Bhuotan, Sikkim
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and the Darjecling area and also easternmost Ne-
pal from e 1300 to 1700 m. The paper probably
is wery similar to that of Daphae papyracea.

References

SMITH and CAVE, 1913, A very thoroogh deseription
with drawings, Distribution and many properties of
Daphne sveil and Daphie bMeolng are compared, the lattes
being reploced by Daplme medl below 1800 m. in e
Darjccling wrea. P, 490 “. . a4 not uncommon plant of
the upper beli of cultlvation, 4,500-5500 0. .., Both
equally viald paper and string From the tough fibrom
bark."

CURTIS, 1933, TAR, 9257, Descripiion and a coloured
driwing (plate df) Dietribation: "Indix, Sikkim Hima-
lava amd Southern Assam,” In Sikkim from 1350 @0
1650 m.

TSCHUDIM, 1964, p. 6. In addition o the areas of
distribution mentionad by Cuarlis, East Mepal is also grven,

4. Daphne papyracea Wall, ex Steud.
emend. W, W, Smith et Cave

Daphne papyrocea (plates 39, 41, 45 and 47} and
Daphne bielug hove been known to scieoce as
raw materinls for paper-making since their [rst
botanical descriptions at the beginning of the laat
century. As they grow side by side and resemble
each other fairly closely, many writérs have not
made o clear distinction between them or have
described them simply as one species. They are
consequently treated together In relerences,

A shrub, 1-3 m, high with branches up o 3
cm. thick, The leaves alternate; blade oblong
lanceolate, rather corrugated, very dark green,
smooth, mat shining and thinly leathery. When dry
they become a dark Buoish-grey. They measure up
to15 cm. by 3-4 cm. {average 9 cm. by 2V4)

The flowers, 10-16, mre in sessile beactsate
heads terminating the branches, white and with
cither a faint scent or none. The perianth is longer
than o Daphre bholwa (but shorter than inm
Daphne sureil), They flower from November to
the end of Februnry. The fruits are showy, red,
and ripen from April to May,

Disrribution. The shrub 5 found in Northern
India, iocluding Kumson and Simla, as well as
West and Central Nepal, in other words not only



in West Nepal as noted by W.W.Smith and
(. H. Cave and most others. In Nepal it is found
from ¢. 1600 to 3000 m. and i less frequent
than Daphne bholus both horlzostally and werti-
cally.

It has been claimed that paper made from its
bast fibres i3 not as good as that made from
Daphne bholua. However, nccording to the paper-
mikers in West Nepal and my own investigations
it seems, on the contrury, 0 weld a finer and
whiter paper. Probably the tough paper made from
Duphne imvolucrata has been belicved o derive
from Daphne papyracea.

3. Daphne bholua Ham. ex D, Don

A shrub (plates 40, 41, 45 and 46), 1-3 m. high
with hranches at the most 2-3 cm, thick. The
leaves are oblong linceolate, very green (but not as
derk green as Daphne papyracea). On the average
they are shorer, up 11 em. (acoording o
SMITH and CAVE, 1913, p. 49, they measure
on the average 7.6 cm by 2.0, which corresponds
quite well with my own samples).

The small flowers, 612, joined in heads termi-
nuting the branches are sweetly scenied. The
perinnth segments are viclet to reddish and blust,
this  quite  different from Daphne suredl and
Daphne pagyraced, (For the identification of dried
samples it showld be noted that the flament of
the stamcn is very short in Daphne Dbholna and
quite long in Daphne papyraces). Flowering takes
place from December to Moy (incl) depending on
altitude eic, The fruits ripen from March to June
und become parple or almost black,

A variety, Daphne cannabing Wall. var, glacia-
lks Smith et Cave, according to SMITH and CAVE,
1913, p. 52, §s reported w reploce Daphme bholia
ohove 3000-3300 m. The plant here is o very
small shrub, as little as 15-20 cm, high. It Nowers
in April and May at the same time as the leaves
unfold, of even before. If thiz variery can be
muslrsaimed af afl, i owght fo be called Daphne
bholus Ham, éx D. Don, var, glacialis Smith et
Cave considering that the jpecies Daphne canna-
bina Wall,, from which it was originglly derlved,
iz to-day called Daphne bholua Ham. ex 0. Don.

Distribution.  The shrub is found in China, South-
ern Tibet, Northwestern Assam, North Bengal,
Bhuatan, Sikkim, Nepal and Kumaon; it thus oc-
curs along the whole of the Himalayan arc. It is
found from ¢, 1800 m. to 3600 (40000 m, in East
Nepal, but cnly up to c. 3000 m, in West Nepal
where the rainfall is noticeably less, and the upper
timber line correspondingly lower. Tt grows wild
and like the other species is not cultivated in
Himalavn, On accommt of itz wide diserdbusion,
bath  horizomtally  and. vertically, the bast fibres
frown Dinphine bholua have beem an important raw
saterial  for paper-making In MNepal. The un-
bicached paper is brown, almost skin-coloured,

References

( Daphne papyracea and Daphne bholua)

MOORCROFT, 1816, p, 3W Irom Komaon west ol
M™epal: “T observed o common plant something resern-
bling buicher's broom, which was said 1o be the Setharud,
from which the mountaineers make a paper . . .".

WALLICH, 1820, p. 385-387. Here Daphoe bholia s
desariised ansd pctured i two engravings, one on hand-
macde Mopaless paper {plate 48], Walkich jdeniified the
peart a8 Dopiwe canmabime Lourgirn? (which is 1F%-
atrorarin ladica C.oA. Mey.), but poited cut thag Lisi-
reiro’s description indicntes opposite Jenves, bence the
question-mark, and alsa that the plant strongly fesenibled
Draplare odora Thunb, Wallich's description, however, also
partly covers Daghwe papyrocea: thus it & sid p. 386:
“It appears there are (wo varietes, oo with pecfectly
white the other with reddish Nowers: .. ." (e abo dis-
cussion Smmith and Cave, 1913, pp. 46471 It is sald further
that the plant iz in Mewer between December and March
and s In frult beteven Apeil and Moy, On p. 387 i i
suid fhat sccording to H. R Murmy in Kumaon the plant
5 5-6 feet high, it Nowers in January and February, and
that the fruit matures at the end of April.

DM, 1825, Bucharan-Hasmdlion was 3 palmiaking bo-
tanist, who in his notes gave the names Doplne papyrifira
and Daphne Bhelud for the two plants, His specimens and
notes wene accessible to Don befors ihe Intter pablished
*Prodrormns Flore Nepalensis™ in 1§25, DON, p. 68, sup-
posed the former to be identical with Dophse odera
Thuih, This description of the plants & not quile comest
{see plsp SMITH and CAVE, 1913, p 470

JACQUEMONT, 1544, pp. [43-144. Description of
Duplae popyeocen with a drawing P 148 {see plote 47,
1t i saddd inver alka s The plant s a gmall shrub, the branches
are round, ns thick s n rother coarse goose-guill with
anevil soselling, almest ash-grey bask . . . Leaves aliernate,
gaihered mt the ends of the twigs, oblong lanceolale, mir-
rower towerds the ground, not infreguently indistinctly
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retused, . . . , with guite short stalks, -9 cm. Jong, and
cm. broad, directed upwards, quite smooth, a little
thick and leathery, when dried mat grevish-hlue on the
upper side, paler with o narrow edge rolled backwands
on the lower side. Lesves ore mereover feather-ribbed,
with midribs on the upper dide depressed, on the lower
side prominent and rather pale, secondary peErves ane
quite fine disappearing towards the tip. Flowers white
without scent . . . Flowering in Movember, fruits ripening
in May. Tn the forests of Ohsounts, beyond the mountain
range of Rar-Ka-Teibi a1 2317 m and in Kohaotl near
Tiahabad at |50 m,

B

SMITH and CAVE, 1913, pp. 4748, wrile on ihe same
source: “The figure of Decaisne in Jacg. Yoy, Bot, L 148
in evidently taken from dried material and sppears (0 us
to be B, adorg Don: this is pantly eonlirmed by ‘Flores
pivel inodorl, Calys pilis subadpressis vesistus,” though
evidently thens i o disagreement regarding the perfume.”
However in my opinion the description and druwing by
Jeequensont does cover Daphne papyraced.

MADDEN, 1388, A Hst ks given of the vegetation of
Mynee Tal (Naini Tal) near Almora in the Kumaon ared.
Here we find, p. 368; <Oophee comnabien: *Set-burwa’
bath the white and purple flowering varioties”, evidently
Daphne popyracea and Daphae bholug (nume quoted as
s barwi by HORNE, 1877, p. 97). Moreover we find:
“ Phaplae sericen | Wiekstremdis saaliedfivlin of Jacquemont)
‘Chumila’, The Mepal paper is made from this and the
purple D commating,” The former is presumihly Fick-
stroemin comescens (Wall) Meisn, while the Intter is
obviously Duophee Miolia, which wrongly indicates that
Daphne papyracen is Jiss suited for paper-making.

HORMNE, 1877, pp. 95-06; “Hainl Til, kamaon. ... ,
being & shrob af generally three to four fect; although,
1 am told, it often grows highes, The thickness of the
ghen B not generally preater than one’s finger. ... at
S0 to 9000 feet. . . . The leaves ane small and glabrows,
being somewhat glossy; and the Mlower B Insignificant,
but with o stightly pleasant odour. The berries, which
come oa the tres in Apnl 1o June, are showy, red, and
very acrid,” Probably Dvapkar poprdced.

WATT, 1890, p. 1%, ﬂnphmpqnwmmﬂﬂnpﬂwnhﬂw
taken together: * Daphme camaabimg, Wall, . . . Habitat,
—A large shrub or small tree found on the Himalaya
[roam the Indus 19 Bhotin, between altitudes of 3,000
giwd 100000 feot; niso on the Khisia ond Saga Hills; ons
of the most abundant bushes on the hills between Manipar
and Burmo® P, 20 sceondlng to Gamble, Darjeefing:
= . blossoms fram Movember 1o February, . .. He adds
that the Towers are “exceedingly swestly scented”. This
seems 10 be Daphme bhda, although the time of flower-
ing is very early, “In the Simla district this species flowers
from ithe middie of December to the end of Febrmry or
inlddle of March, but the Nowers arg then devodd of any
gmell,”® This is obviously Daphme papyraces. P. 12 Dr.
Ciimbette, Mepal writes: “This paper, , . . is munufactured
from two or thres fosms of Daplnr and also from Edpe-
worlkin Gardmeri. . .. The barks of the different specics
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are generally mined together, that of Daphwe popyracen
mmmwlmm.“ﬁlltmmmm
pmdicaie that the fibrous bast of this plant is coarser and
kss uselul for making paper than the fibres of Daphae
hbolea, Possibly the plant in guestion i Daphee bl
i,

HOOKER, 1890, p. 183 on Dapling counabing (both
Dapkae iholos and Daphve paperaced): " Temperate Hi-
paataya, from Chombs to Bhotamn, it 57000 i, in the
west and 6-10,000 fr. in the coat, Khasla Mis, wit
360000 Tt.” Under the saome beading the species Daphme
camabivas Wall., var, glacialis Smith et Cave {8 mambiomed:
“mall alpine sate 6-8 i high from Sikkim have
broacdly elliptic-ovate hard reticulated leoves Ye-1 inch
long, and dark brown when dry; the téma e halll burisd
In the ground with the few leaves and small greenish-
white [Nowers eseried.”

SMITH and CAVE, 1913, A critical survey by two spe-
cialists on the Himalayan species of Dapline based on
carlier souroes, and a substandia] collection of samples &3
well a5 ohsarvations ia the neighbourhood of Darecling.
Pp. 46-48 o discussion of the earlier names and descrap-
tions of [vpkee papyraces and  Daphee bolw. P 48:
“_ Papline papyeacen Deene., M. W. Himalayn and West-
ern Wepal, 7-8,000 .} Duphee cammbing Wall, Nepal,
Sikkim, Darjeeling and Bhutan above ¢M0 fi, and up o
Il,MlL;...‘P.ﬂnnﬂqummHuLc. Daphne
Hkalir; Found fraem 6000 i to B000 L, . . . and an alpme
variety goes muoch higher,” L e. Daphme comnatiing Wall.,
var, glacialis Smith e Cave, Dapime bholwa: =, . . 612
ft., bushy, branching somewhat frregulasly; the branches
hortzontsl or almost drooping, very demse . . . FLOWER-
ING: ... in flower from the end of December fo the
end of February: flowers numerous from every terminal
shoot, ... LEAVES: ... dark shining green in colour;
pverage length 3 in. average width % in.; petioke % in.;
... 7 texture rather hard and leaf always rather corru-
gated " . 907 “BARK : The bark is covered in [%, eanme-
b with & short rough sealy tomentum; the young shootz
have a fairly shaggy tomenturm, . . . INFLORESCENCE:
—The flowers of D, cowmabing are In sessile bracteats
hends tenminsiing the branches, very fugacious, ...
FLOWER: ... blush-purpls to a rosy white; ...
FRUIT: ... I does mot show any md or orsngs tint
durlng the tipening siage, the change of eolour & that
of Tipe grapes, the purple gradually overcoming the green
and then darkening in tne”

KIHARA, 1955, p. 183: = Daphne Bholun Ham, ex Thon.
... Between Samn and Kal Tal (MNov, 29-Dee. 1, 1952,
Mower). Kakani hill, 1800-2000 m. (March 29, 1953,
truit).” Both Jocalities are situated to the norhwest of
Kathmandw “Distr. Himataya from Nepal to Bhotan;
Morthern Bengal, Northwest Assam, China, Yunnan. The
flowers of our specimens seem 10 he red.”

BEATTY, 1962. From the neighbourhood of Kaih-
minda. P. 17: ... 8o effort is made to grow Digphme
domestically.” The drawing on the cover of * Daphae can-
mahing™ weema o he Duplive papyraced.




TECHUDIN, 1964, p. 9. A specess of Daphse is men-
tioned from Jir in East Mepal which grows in the conifes
forests from 2000 m, upwards. The plant fowers from
March o April with reddish, delicloasly scented flowers.
This is evidenily Daphme Sunlus, which is also uggesiod
by the author,

Presens svaerial.  In both Enst and West Mepal we often
saw Duopkne plants, presamably mestly  Daphae bfsoja,
Like the other species, Duplwe bhodio nnad Daplae pagy-
raced thrive particularly well in open forest of on shopes
wilh scatiered groups of trees, They prefer o Bght moisd
soil; whenever | remember sesing them it wis always in
a quite humid place. They frequently occur nlongside
Cuercns, Pimir snd Rhocdsdendean.

I Tumibw, East No. 3 where paper-muking was exn-
mined in detail the plants had afready coased flowering in
April, even at 3300 m, Here they were oaly 1-1 % m. high.
[was tokl that the paper-makers used [wo specics. The
species growing here [ Daphae Mholva) has a quite white
paist, snd the paper s only slightly brown. The other kind
does not occur around Tumibi but is broaght thers drsd.
The flowers, It was said, are white onky, ami the paper
is thick amd brownish and i used for printing Tibctan
priver books and a3 wrnpping paper. Judging from ihe
flowers it could be Daplne ineolucembs, bt [eom the
paper it is rather Edpeworihin pardnerf, Later microsco-
pical analyses showed that during our visit to the dnss
paper was only made frim .Da,mﬁ.rrrﬁfm.l'ﬂhul..ﬂn the
oihier hand, bhast fibres from Daplne ivvolecrrie. and
Edpewortita gardrer] might occazionally have been wsed
as well, The dried plants from Twmba are Oambse ol

Mr. Ulrik Sochting has collacted two specimens of
Dupkeme bolan from the Yoleo divicler o Easr e {
situmted northeast of the Katbmomidu Valley,

I. Tarke Ghyang, 28th Apsil 196H, at 2600 m. of o slops
facing west, plents up to 20 m. high, only o few still
with Mewers but oll with Frais.

L Tjamn Tang, 6th May 1968, at 320 m., in & poss,
plants smaller and still in flower {plate 40, notaos that
the Mowers are completely unlolded, while the haves
have mot wvei reachsd o comparnble sape of develop-
meenit ],

G, B.Skah writes that the designation barowa Oy and
oroirad the Kathrands Falley includes two or three diffe-
rent speciet. From OB Shah | have received three speci-
imena, all firom the forest o § km. north of Semdargjol on
the nosthern side of the valley, The plants were gathersd
ot heights & Holle sbove 2000 m. and all sem to be Dephre
LTI
. Collecied around Ist February 1966 with reddish

flowers.

2 The beginning af May 1965, ceased Nowering and fruits
immmature.

1 25tk May 1965 with frufis, soame lmmature others
maiure,

Mear Godewari, ¢ 13 km, south of Kathmandu an 4
atoep, norh-facing slope leading up o the peak Phal-
chok | found Daplure papyvoces from ¢, 1700 m. upwards.
It was now on the 215t November 1970 at the end of the
flowering seasen (which starts in the bepnming of MNo-

vember). The photograph, plate 39, wis iaken on the
15th November in the botanical garden only 1% km,
further down.,

Tweo apecimens with flowers have been sent from &
relative of G.B.3hah, Mr K. H. Malla, living in Mangli-
bang in the Beelvap area b West Aepal (see map plate 54,
Ome has reddish Nowers with a very delicious scenl éven
when drled; it & calbed Edle bharwa. Kbl means black,
which mmy be because the paper made from this species
Ia less white, This & certalnly Dephee bhelie The other
one has white fowers with aceminate beaves of the perl-
snth and withowt scend when dried. It B called sefo
biewwar, Sef means white, possibly becuuse the paper
made from this pland is whiter, This it Daphwe paprraces,

A plant brought home from Mepal wis foand on the
trail from Tatopani o Pekhara a few km. north of the
willage of Ullerd ot ¢ 2300 m. The pland was wiihowt
{lewrers or fruits on the 4th Auvgust 194, Compared with
Daphne bholve the leaves are a little longer, broader (up
to 4 em.), less hoed and =il ond considecably darker om
the lower side than on the upper side, which in & drisd
siwte 15 mal shinmg, dack blulsh-prey, Al things con-
sifiered this seoms to be Duphee papyraces {plate 45),

Following the same brodl on the 3t Mowember 1970
we found Buphee Sholvg in the pass 100 m. above the
small village of Ghorapani (2800 m.), We saw it all the
vy dovan the southern slde af the mountsin tog, 2200 m,,
where the zong of cultivation starts above Ulleri. The
shrub was nod yet in Mower ) the lesves measored up to
104 e, by X Just outsiile Ghompan e alo Teund
Daphne popyrocea, and the two species wen - growing
sidie by side In many ploces downwards tosards Ulleri.
The leaves of Duphee papyraces mesiaied vl 14 5% am.
by 4, and the Nowers had just appeared, Even at 2300 m.
the shrub atiained a height of 2 m, Three living samples
of each species were beought back io the Botanical Gar-

dens of Copenhagen (plate 410,

Other species of Thymelacaccac grow in Nepal
besides those already mentioned, but they do not
seem to have been much wsed for paper-making
here (though some of them are vsed in Assam,
Tibet, Kumaon etc.), They are, inter alin;

6, Daphne retuza Hemsl.

A small, low shrub, which according o DOMEE,
1934, p. 75, grows in the Himalayas from e 3000
o 4300 m. In the Botamcal Gardens of Copen-
hagen it is a small shrub 40 cm. high

7. Wikstroemia canescens (Wall.) Meisn.

A small shrub with yellow fowers and black fruits,
pecurring in the Himalayas from 1500 to 3000 m.
and used for making paper in Kumaon,

55



Riferences

MADDEN, 848, p. 363, says that “Daphne serices
“Chumbia® { Wikstranda saliclila of Jacquemont )™ is used
in Kumaon for paper-making. Here, however, il it 2
question of Wikstroemis comescens becnuse socording w0
INDEX KEWENSTS, 1295, Part 1V, p. 1230: * Wiketroe-
wi saliclfolia, Decne, in JACQUEM. VOY. BOT. 14
{40 = B compseenn” In INDEX EEWEREIS, 1883,
Part 11, p. 717 we find; * Dophae serivea, D, Thon, Frod,
F. Mep. 69 = Wikstroeamia conescens,” (According 1o the
sources investigalesl Daphee sevices Vahi ls not found
further east than Asin Minor.}

8. Wikstroemia chamaejasme (L.) Domke
{synonym Stelfera chamaejosme L., regarding the
nime sée o, g HOU, 1960, pp. 28-29). The plant
is shown plate 48-50.

An entirely glabrous shrublet which produces
numerous slender Jeafy upright annual shoats, 15-
40 cm. high from & woody, up to 6 or 7 cm. thick
branched root-stock. Leaves almost sessile, wvery
variohle in shape, linear-lanceolate to  clliptic-
phlong, 1-2 cm. by 245 mm., the uppermost
erowded below the flower-head into an involucre.
Flower-heads = globolar, muny-fiowered, 24/e-3%e
em. in diameter. Receptncle more or less pink.
Perianth-lobes 5, rarely 4, clliptic, Blunt, forming
a white or slightly pinkish fimb, up to 8 mm. scross.
Fruit & small blackish nut. The colour of the
flowers is sometimes described as yellow, some-
times purple. However, KASHYAP, 1930, p. 209,
writes that they become yellow when dry. Paper
is made from baxr fibrer of the roots aof this plant,
It is grey, soft- and good Jor writing on.

Digeribution, Chinn, North and Central Axin to-
wards the west us for a3 the Cancasus, Occurs in
Tibet, North Nepal, Kumason, Carhwal and on-
doubtedly the rest of the Great Himalayas on
grassy mountain slopes from 2500 1o 4500 m.

References

HOOKER, 1890, p, 195 CURTIS, 1924, TAB. S04
drawing in oolours; KASHYAP, 1930, pp. 208-210;
KIHARA, 1955, p. 185

Presem material.  'We found this shrublet in Norih Nepal
in bare and orid places whese almost. oo other plants
thrive, A sample from Muktinath in Northwestern Mepal
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was collected by the Sherpa Davwa ot about ¥ m. (plae
#9). The shoots, e 70, afe only 10-20 e, high, | mm.
thick and have on each shood 30-60 small, ¢ | cm. fong
and 3 mm. broad elliptic-oblong leaves. The rocq-steck
it branched, iup to 30 em, long and 4 omo thick, Thos
onky # very small part of this inleresticg shrub & showe
the soil. It was af the end of flowering od the beginning
of Movernber 1970

Tt fs the nbnormadly thick roots thot have been used for
paper-making in Trbet. Many reglons there are situnbed
50 high up thay the roots from this shrub were the omly
raw maberial ovailnble for the paper-makers, In any cose,
paper made from the bast fibres of Wikniroemia chure-
Jasme was regarded as high quality in Tibet and used for
specinl purposes sich o3 paper mopey. In Mepal, in or
south of the Great Himalayes, where other fibres are
ahmbant, Wikstropmie chamosinome Bas ot been nsed
for making paper, s characteriste fibres, very easily
recoppnitable under the microscope; ore lound in paper
ussd for manuscripts, edders cic., bul they derve—and
this is worth noticlng—{from Tibet ond Morthwesiorn
Mepil. In not one of some 500 different samples af paper
from the rest af MNepal, analysed under the microscope,
have | [oumd Hikstroemin chamoapioime [,

According to Mr, Corneills Jest, Paris, the root fibnes
have been used for poper-making in Dolpo in North-
western Mepal, which agrees with the foct that ome
manuscript bought b Tukucha & on this paper, alihough
it comle] e comse Trom Tibet, B isirtermin cham oo
paper from Tibet has been used to some extent by Bhotiss
and Sherpas in Mepal (see plso p. 146). The roots of the
ahrub have alse Been used for medical purposss all over
Central Asia.

9. Oiher Species of Thymelaeaceae

In INDEX KEWENSIS, 1893, Part I1, p. 716, we
find: “Duphne alping, Linn, Sp. PL 356, — Reg.
Mediterr.; Himal.” However, T have not found any
other sources which indicate the Himalayas as an
arce of distribution,

According to HEGI, 1926, p. 701, referred to
by TSCHUDIN, 1964, p. 9 and 1965, p. 312,
Lagenta lintearla Lom. (= Daphne lagetta SW) 1
used for paper-making in Nepal In INDEX
KEWENSIS, 1893, Pant 11, two different planis of
the same name are mentioned viz: “Dophre La-
getto, Boapl, ex Kunth, Syn. PL L 447 = Daph-
nopsis  Bonplandi’ and  “Daphne  Lagetio, Sw,
Prod. Veg. Ind. Oce. 63 = Lagetia linteraria,”
Both plants are alleged to occur only in Central
America, they are therefore hardly likely o be
found in Nepal,




C. Other Fibres for Paper-Making

Hesides the species of the family Thymelaeaceae,
experiments have probably been made from time
immemorial with other kinds of fibres for paper-
making in Nepal. However, my systiematic fibre
annlyses of both new and old manuscripts, as well
as other samples of paper from the whole country,
show that before the 19th century paper was only
seldom produced from fibses other than Thymelne-
aceae. BEATTY, 1962, p. 14, also writes about
manuscripts . investipated &t “the Royol Treasury”
and the King's Muscum in Kathmanduo:

“All of these older papers were of pure bark fibwes.”
On p. 15 be says however:

“In eurlier times paper was made in MNepal from resh
grass, probably the Sabal grass. Some of the sheets of
antique paper collecied by the auithor were made from
rash grass; they were muogh in texture and a dirty gray
in eolor, being withour benelin of any Blenching.™

Here it is probably & gquestion of some other
fibrous material, as sobai prass wos apparendy
paly used for this purpose at a much later period.
Anyway, nond of the early Nepalese or Indian
paper manuscripts that [ have iovestigated con-
tains this fbre.

Of the comparatively few preserved 13th-151h
century monuscripis on paper, some of the oldest
of which 1 have had the opporfunity of analysing,
mnst are executed on poper made of ramde or kemp
(Eoehmerin nives and Connabiz sativa), (According
o BRANDIS, 1911, p. 617, concerning Boelrneria
mivea; A variety with the Jeaves groen on both sur-
faces (“Ramic) is distinguished as B. renaciouma,
Good,™) It is surcly soch fbres to which W. B,
Beatty allades. The paper for these manuscripts was
probably imporied from KNorthern Indin, where
ihese fibres huve been used for paper-moking ever
goce the invasion of the Mohammedans, through
which the art of making paper was really brought to
India. Bt i8 & well-kmown fact that hemp also grows
in Kepal. According to TURNER, 1931, p. 473, it
is; "bhaEn", s {oblL-u) Cannabis safiva, the hemp
leal™ and p. 583: "san!, 8. Hemp, Carnabiz saifva.”

It should be mentioned that sobal grasy s
gathered in the Siwaliks in South Mepal and from
there sent to India, where it is used for paper-

making. Some time after 1940 the fibre was used
foc this purpose in the Kithmando Valley as well.
HAINES, 1921, Il ("The Botany of Bihar and
Orissy™) wriles about sabal grass, Pollinidum an-
gustifolium comb, nov, Syn. fschemum asgusti-
fellurm, p. 1020k

“A& much tulted grass 1-2 [ high, with long drooping
wiry leaves when old and dothed with wonl ot the base
ol the mlt. ... It is used locally for strings, ropes and
mats and :lil\-:ry largely employed for paper-making.™
Again il seems o be & guestion of sabai grass eie,

in TURNMNER, 1931, pp. 115 and 41%

“khar, 5, {ohl -0}, Dry grass, straw, hay; thabch; the plant
uwsed for making paper:” “ban-kas, £ A partie. kind of
plant with a kg salk and slender sharp-cdged keaves
rowing in the Tersl and used for moking paper.”

Finally G. B, Shah wriles thai sometimes in the
small paper factory at Sunderijal in the Kathmandu
Valley (see p. 88) a certain kind of bast was used
of what is described as "a lomg wvine™, calied
chinli, which is mixed with Daphne fibres for the
manufictore of cardboard, This plant 15 aid 1o
grow in the junge from ¢, 1500 to 2000 m. As
the bast is hard and stiff, is it not considered an
important raw material, G, B, Shah maintains that
the vse of this fibre is rather recenf, and micro-
scopical analyses corroborate this: 1 am not able
to identify this plant with certatnty, although it is
probably the plant mentioned by TURNER; 1931,
p. 174:

“gioni or cyurd, 5. A partic. kind of plond from which
fibre (paf) i obtained, Steroalie coxiam . .

BRANDIS, 1911, p. 83, presumably describes the
same iree, Sterculia coccinea, Roxb,, which is said
to oocur in Sikkim up to 1000 m. (1. D. H. gives
30006000 feet), in Bhotan, Assam, the Khnsl Hills
and Burma, The bast of this family of plants is
very strong and is knowm to have been used for
making paper,

With regard fo fibre materinls, other than sabai
grass, which have come o be used in the Kath-
mandu Valley in recent times, viz rce sirow,
weaad prilp and all sorts of wasie paper, see chap-
ters I'V and V1.
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D. Local Names of Species of Thymelaeaceae

A great many different local names of plants are
quoted in the literature sbout the species of Thy-
melasncene used for paper-making i Nepal, These
are listed below according w0 source, together with
the name of the species they seem o represent.

MOORCHOFT, 1816, p, 379, in Kumaon: Setbermd
{ B, Mavfur and D, papyemcea?). P 445, in the bonber
regions fowands Tibet: Ladbarlse, presumably Wikifeoe-
HediE edraae T,

WALLICH, 1830, p. 3B5: =Nomus Sev-Burosa™ probichiy
D, popyracea, "Nepalensibios Bhultive-Soarg™, D, ol
presumably also B, papyraccs. Footnote: =1 undersiond
Trom Mr, Gardner that Scang, Soan and Swa ore sy
nymous eors In the language of Mepaul, and dignily
‘flower".™ This sgrees with JARGEMSEN, 1936, p, 174:
Fgwan, 8, & fower, blossom . . " in classical Neward, Set
inoreover merns white from seio = whie, P, 387, [rom
Mr. H. E. Murray, Kumaon: Serburpas; one of the
nammes quobted by Wallich, which presumably comes from
Murray, The short deseriptlon of the plant indicites that
it s . papyracea, P, 388 concerning  Daplre Gavoser,
(s Edpeworshia goedaeri: “Nomen vermnculam Chuck-
e Soah” which possibly means the plant with reddish-
vellow Mowers, from Tibetan dmar-po = red, reddish.

DOM, 1825, p. 68; “1. D, fdora . . . St Buron™, prob-
ably D. pappracea. “1. 0. folva . . . Bholua Sea, Mawa-
rick.”™ which is I bholwr,

MADDEN, 1848, p. 368 on Kumaoa: “Daplae comng-
bima: “Ser-burwa:” both the white and purple Nowering
varieties.” viz. [, papyroces ind D. bholua, (The name
is quoted os séf bared by HORME, 1877, p. 97). Alio
mentioned B8 Wiksrroemia camercemr; * Clomia™,

WATT, 1890, p. 19: ®[Dapiar connabimn®™, here both
D, papyracea and D, Sk, * Ser idravea, raipiea, HIND.
Direicatak, ponle, kaghati, Dully soang, NEPAL, Day-
skimg, BHUTIA; Salwa or bhalue, chawrbal, boru,
EUMAGN: Nigei, mshadea-ba-plaif ({God's Flower), fekw
(SIMLAY, PB.: . . ." Dunkotah is the town mentioned by
HOOKER, 1855, p. 141, near which paper is mads, and
ol the mame of 0 Daplee plant. The mistake is repeated
in TSCHUDIN, 1964, p. 4, and others. The name guwdy
in not found in other sources bt podgbly derives: from
pandhe = stinking (bark), see TURNER, 193], p. 135
P. 20: “Serhrerosa™ ; the cited maderial to which the name
belomps comes from Wallichs article in Asiatic Re-
searches. The name there, however, i Sef Bueooa. 1, 22
guotea Dr. Gimdette, Nepal (L ¢, the Kathmandu Val-
bexds * Showho, arbil, shedariag, o defhorea, B0E D3EOES
given by the Bhotias to the Daphne shrubs;™ Shosho
probably means & buisch or roll of paper; in Tihetun
paper is writien sog. (THOMAS, 1951, 1L, p, 82, writss:
“eog-iog, reduplicaled, occurs frequenily o4, perhaps, o
sort of plural®; thess sources wre all esrlier than AJD
1000} Farthermore; =Kagkati, bara kapinad, and chola
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kaphurri wre names also used ., .7 all derivations from the
same word, paper, which in Hindi s called kigad, in
Lirda kAghazr and in Armbic kdghadh sccording oo
WADDELL, 1914, p, 136, According to TURNER, 1931,
p, B, paper in Mepulese 5 kigat, kiigaj or khgad. P. 24
according 1o Tamble, Dargeling, Paphae invalverata is
called: “Shedbarwa, ehioia gewili” for explanation see
TURNER, 1931, below.

SMITH and CAVE, 1913, p, 49 concerning [k il
and 2. sureil; “Both are calisd Deyskine by the BEatiyas
[shing from Tibetan, o shrub or a small tee], Dok by
the Lepches, and both have in MNepalese the two names
of Argalep—the pome of the plant bsell—and Kapoil—
in alluzion to paper being made from its bark."

TURNER, 1931, p. 23 Y Thargell, or arpil (1), 5. Name
of a plant used for making paper, D. camnairing [probably
both B, popyvaces and D, bholur] or Edgeworikla Gard-
nerl, -chajo @ I fovolucrata” P, 203 “chioda, adj. Bmall,
short, mean, inferior.” P, B4: “kdgave, 5, The name of
virious trees from which paper is made, Daphar camas-
Bima, Daphee imwehecrare, Edpewarthi Gardneri;—a casie
of paper-miukers [= kiigate Bhoje)”

SEM, 1540, p. 3, the Kathmandn Valley and surround-
inga: “Raw Muaterinks: (1) Green bark of *Kigaf Pde’
(also known as “Swer Farews', Newarl: Bhonli).” Kigal
= paper and pii = fibres.

BEATTY, 1962, p. 14: “In Mepal the bark of ihe parteu-
lar species of Daphne conmabima, loing known a3 "The
Mepal Paper Tree' is olso called Borua, or sometimes,
Lokt ...~

TSCHUDIN, 1964, Bealdes referring to many of the above
names it is sald of 0. pmpyvocen and [, bl p 42 "D
Hindias nennen beide ., . setbureg, setburom " P9
goncerning Jiri, Eavi Wo, 2 in East MNepal: “Das Volk
neant die Daphwe Loto-ngy (rug = Baum),™ This sccord-
ing to the author includes Edprworthin gardner, and what
seems to e 0 ol

Present mpierial,  Jwmbesl, Exet Mo, 3 in Fast Mepal:
Tamangs, whi were kakadi i.e. paper-makers, called the
plant lokods, The sherpa Urgen, on the other hand, used
the name dahf which he wrote rdal in Tibetas] but he
wied this word principally for the bast, Sorprisingly
enough, | never hoord any of the many specific Tibetan
pomes for the Daphre species. Both (he Tamangs and
Urgen called paper kiigas; Urgen too, like the Tibetans,
culbed it sfugu (writtan Sog-bu, properiy & pioce of paper).

In the Yolmo-district, East Ne. | near Tarke Gyang,
according to Ulrich Stichting, the Daphne species are
called sfugy nends in Sherpa {from Tibetan fog-bu me-10g
= paper plant, pronounced sjugu melo), fekeds puf in
Tamang {= bast plant) and chargat paf in Nepali (from
kfgat pul = paper plast}

In the Kotkmondy Falley 1 heard Iokeda or lokda.
G, B. Shah gives barawa 28 the most common lerm for




the specios used, but also mentions fokaie and kapare,
sdding ithat the term kigadi is wrong, and that paper is
called kiigat in Mepali, I one wishes particularly to
indicste Daplvie papyroces it B8 called ser bormea, Finally
Shah states that in East Nepal in East No. 3, a3 already
mentioned, Dapire hast i wometimes mived with bast
froen the arghali-tree, which i probably identical with
Duphne involucralia,

Summary

The local names of plants are listed below, with
omizsion of a few uncertain names and of the spe-
cinl phonetic signs which are only inchuded in o few
soopces, Only where the name refers to u special
species of Daphime is this sdded,

From the survey it will be seen that compara-
tvely few, really different pames have been vsed
for the various species of Thymelneaceas in Ne-
pal. In the Middle Range the name barua with
variants is preferred, often with sef in front, which

In Nonpihang In the Bagling dictrler oud papar-rmaker,
who is & Chetri, called the plant handear and he added
that lokodo was an old-fashioned terpe The two plants
went from this urea were called &dlle (black) haruwa which
B I bldns and sedo (while) Saruwe, which is D, papis
FacEd,

may partbculardy designate Daphire popyraces, In
the highlends, ¢. g, omong the Temangs the tenm

tokoda (dental d) with variants 15 most frequently
used and both here and in the Middle Range kagate
with variants. Argelf, Grafll, arghali clc, seem 1o
huve been used specially o denoté Daphmne involu-
grata, Bherpa and Bhofiz mosily pame the plant
according to their use or special characteristics and
seldom use any commonly adopted nomes,

List of Local Mames of Species of Thymelacaceae

BHUTAN: deyvshing
SIEKIM: dhenok
NEPAL: argels
barua set baruwa kagate lokta aryili
baruwa shedbarwa kagati lokda argaley
baudoar letbarwa kaghuti lokota arbadi
bl swel virowa  kagaj pat Iokods arghali
bihulloo-soang seto baruwa  kngujipat fokodo choto argeli
{often Daphne chacgat pul lokodopul choto arvili
papyrared) chotn kaghuti {alten haphine
kalo baruwn bara kaphuti  Joto-rug irevelsscrata)
{ Daphae bholu) chockmaree soah
gande shugu mendo (Edgewarthia
gardneri)
KL AN chumboi
;‘Eﬂ ﬁ?;’:l chumiia (Wiksnroemia canescens)
barua set-burooa Entbarisa (Wikstroenda chamaejasme)
NORTH INDIA: st buroa migei
sel barmown
sitpurn mahadeo-kn-phul
sethurwa
setbnrogs jeim
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CHAPTER [11

The Literature on Paper-Making

This chapter cites and comments on the liferary
sources which mention paper-making in Nepal,
where and by whom the paper has been produced,
its sale ete. In ocder o avesd repetiton and further
dhiviston of the source material the various subjects
will not be frented separately, butall sources ore
arranged chronologically, The facts that can be
extracted from this material moy often scem frag-
mentary, bot taken together they nevertheless give o
good picture of the history of paper in Nepal dur-
ing the last 150 years, at o time when Mepal still
had very hitthe contact with the West,

MOORCROFT, 1E16, p. 379 on Kumaomn:

“ .. the Setbarud, from which the mountaineers make
a paper that s sold at Srinagnr and Almorn, and from
thence [inds its way inio Hindistan although not in lerge
quAntiiy.”

WALLICH, 1820. Wallich’s short description of
the paper-making process does not come from his
contects in Nepal, bul from Lieut, M. B. Murray,
who travelled in Komaon (west of Nepal) and ob-
served the method there. Murray says p. 388:

=Adter scraping ofl the outer surface of the bark, what
reimking is bodled §n fabe waler with 4 small guandty of
the ashes of the opk; n most necessury part of the ingre-
dients, which has the effect of dsaning and whitendng ihe
stuff, Afier the boiling, it is washed and mmedintely beat
o oa pulp with small mallels on o stone, so that when
muixed wp in oo vt with the fairess water, it hes the appear-
ancy of Mour and wiiter. 1t iu then spread on mouliy oF
frames made of comman bamboo mais,”

The method described is very much like the ordi-
nary Nepalese onc, wel it is remarkable that bam-
by maty were uied for the moulds, o maderial
which has pever, or only very rarely, been used
in Nepal for this purpose. Probably they have been

prasy mats which aré ofien mistaken for bamboo
mats. Murray furthermare reports:

“It i generally made about one yand square [2, 90 by
20 cm.], and of three differemt qualities. The best sort 5
retadled at the rata of 40 sheets for & curment mupeg [Tdion
K.] and ni wholesale B0 sheets. The secomd & retailed
at the rate of 50 shesis for o carept rupes. and 100 at
wholesale. The third of a much smalker size, is retadled
at 140 sheets and wholesale 160 1w 170 for the rupee.™

Wallich obviously recelved various specimens of
paper besides plants ond seeds from Edward
Gardner, Resident in Kathmandu. Wallich wrifes p.
K1

“The common kind messures generally about two fect
sguore [e. &0 by 80 om, ). The finest kind measurcs fon
feet in length by 4 feet in breadth [e 300 by 1200 em];
and & manufactared chially in Dotes, b provinee (o the
castward of Kuomoon,™

The province of Doti is situated in westernmost
Nepal (e, g. shown in KARAN, 1960, on the de-
tachable map at the end of his book) Probably
the larger sizes of paper have been produced in
Doti. However, to-day it is only the Baglung area,
also situated in West Nepal, that has a reputation
for making this guality.

Of Daphae Gardnert, 1. e, Edgeworthia gardner,
it is said p. 390 thay the bast from this plam
Turnishes:

“, .. & material of which a superior sort of paper is made
in Mapoul. The process af this manafactory, as well as
the essentinl qualities of the paper, . .. do=s oot differ
from thoss of the other species.”

Mong of my WNepolese soquainiances scém o
know of the finer goality made from this species
mmd neither have T encountersd it A certam kind
of paper is indeed made of fibres that in all prob-
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ahility come from Edgeworihia gardneri, but this is
poorly sized and very soft, though it is suitoble
for the production of woodeuts. Probably the finer
paper Wallich heard about was the puper mado
from Daphne papyracea, said to be less knotty
nnd whitzr,

HODGSON, 1832, Quite surprisingly, the most
detailed description as vet of the commonesi and
undoabtedly the oldest method is the excellent 3'/e
page article by Brian H. Hodgson in the *faurnal
of The Rovel Astaric Society of Bemgal” Maore-
over he is the only one o have investigated the
question of which peoples in Mepal make paper,
He even discusses the problem of how and by
whom the art reached the country. For these
reasons Hodpson's article ks quoted below in full
{minus two fool-notes and o postscript), It appeirs
that the method T examined in East Mepal (sce
pp. 69-T8) is practically identical with the one de-
seribed by Hodgson po B-11:

“For the manufacture of the Nipakse paper the following
imgplements are necessary, bul o very rude comstruction
of them sullices for the end in view.

lei A stone moriar, of shallow and wide cavity, or a
lmrge block of stone, slightly but smeothly excavated.

nd, A mallet or pestle of hard wood, such as oak,
and in size proportioned fo the mortar, and the quantity
al boiled rind of the paper plint which it is desired o
powmd imto pulp,

3rd. A hasket of close wicker work, to put the ashes
[n, amd throogh which water will pass only drop by drop,

dAth, An enrihen vessel oF receiver, 1o receive the jokoe
af the ashes afier they hove been watersd,

Sth. A melallic open=mouthed pot, (o bodl the ringd of
the plant ln. It may be of fron, or éopper, or brass, ndif-
ferently; an carthen one would hardly bear the requisite
degree of fire

fah. A sieve, the reticolation of the bottom of which
is wide and open, 50 & to let all the pulp poss through
it, save only the lompy parts of it

Tih. A frame, with stout wooden sides, so that it wil
float well In water, and with a bottom of cloth, only 30
porous that the meshes of it will stay all the pulp, even
swhesn dilated and diffised n water; bat will let the woier
pass off, when the frume is radsed out of the cistern; the
operstor must also hove the command of & cistern of
cear woter, plenty of fire-wood, ashes of cak, (though 1
fancy ather axhes might answer as well.} a Tire place, how-
ever rsde, and lastly, quant. sufficit of slips of the mner
bark of the paper treo, such g5 is peeled off the plant by
the paper takers, who commonly use the peelings when
fresh froom the plant: bui that is not indispensable. With
these “spplisnces and means (o boot,” suppose you (ke
our seers of ashes of oak [1 seer = 2,06 Tbs, = 0934 kg |,

G2

put them into the basket above-mentiomed, place the
enrthen receiver or vessel beneath the basket, and (hen
pradually pour five seers of clear wakr upon the: ashes,
and let the water drip slowly through the ashes znd fall
imio the reeciver. This juice of ashes must be wrong. of
o darke bark-like red codmir, and in guantiiy ohout 7 (b ;
and if the first fibering wicld mol soch & produce, pas
the juice through the ashes a second iime, Neat, pour
this extract of ashes lnto the metal pot, already deseribed
pid hoil the extract: and so s000 o8 it beging 1o, bail,
throw into [t as many slips oF poelings of the ioner hack
of the paper pland as you can easily grasp; each slip being
ghout o cult loag [1 cobit = 46 cm.] and an inch wids;
{in fact the quantity of the sbips of bark should be o the
gunntity of juice of asles, such thid the former shall Heas
Freely in the latler, and that the juice alall vod be absorbed
pndl evaporated with lesa than half an heur's bodling.)
Ball the slips for about hall sn hour, ot the expiration
al wivich time. the juice will be nearly absorbed, and the
slips quite soft, Then take the softened slips and pat them
imte the stofe morter, ond beal them with e oaken
mablet till they are redpced i a himmopeneous or uniform
pulp, like so much dough, Take this pulp, put it into any
wide-mowthed vessel, add o little pure water o i, and
churn it with n wooden ingrument like o chocolate null
for ten minites, or untl it Joses all stningives, and wil
spoead dtsell put when shaken about under water, Meat,
take o5 much of this prepared pulp as will cover your
paper frame, (with o thicker or thinners coat jccording
1 ihe strength of the paper you need,) toss it inlo such
a sicve w1 have described, and luy the sSove upon the
paper frame, und let both sieve and frame Moat in the
ghitern; agitate thent, and the pulp will spread iself over
the sieve; the grosser and knotty pans of the pulp will
remain in the seve, but all the rest of it will oose through
into the frame, Then put away the deve, and taking the
frame in your lefi hand, s it Moats on the water, shale
the water and pulp smartly with your right kand, and the
pulp will readily diffase itsell in an uniform manser over
the hotiom of the Trame. When it & thus properly dil-
fosed, raiss the Trume out of the water, easing off the
water in such a manner that the uniformity of the polp
gpread, shall continue after the frume is clear of the
water, and the paper i made.

To dry it, the frame i set endwise, near n large fire;
and 50 BN 83 it {s dry, the sheet is pecled off the bottom
of ihe frame and fakded up, When [which is seldom the
cise) 1t Is deemed neediul to smooth and palish the sur-
face of the paper, the dry sheets nre kid on woeoden boards
and rubbed, with the convex endire side of the conch-shell;
or, in cose of the sheets of paper being large, with the
Mot surface of & large Tubber of hard smooth-grained
wood; no size is ever needed or applied, to prevent the
ink from running. It would probably surprise the paper-
mmakers of Englund, to hear thot the Kachdr Bhiobeahs
can make up this paper into line smooth sheets of scveral
yands squore. This paper may be parchased st Kath-
mandy in almost any guantity, st the price of 17 anmas
sioca [Indinn] per dharni of throe seers [I R. = 16 annas
and | Dharnd = 2.7 Seers = 5,56 1bs.]: amd the bricks
of dried pulp may be had at the same place, for from
B to 10 annas sicea per dharni, Though ealled Nipalese,




the paper is pot in foct made in Mepal proper. It is
marufzciured exclusively in Co=-Himalyan Bhote, and
by the race of Bhoteahs denominated (In their own
tongue) Rangbo [DAS, p. 1134: “Réna-yul the country
of ravines: pen. Mepal, Bikkim, Bhadan, e, ame o
called,” Rongpa is the people lving south of the Crest
Himulayas], in contradistinction to the Trans-Himalavan
Bhoteahs, whese vernacular neme i Sokhpot [Sherpal,
The Rangha or Cis-Himalayvan Hhoteeahs are divided
inio several tribes, (soch as Mdrmi [Tamang)], Lopeho,
fee. &) who do not generally intermarry, and who speak
dizlects of the Bhote or Tihet longuage so diverse, thai,
ignorant as they are, several of them cannot effectually
communicaie topether. They nre all somewhat mder,
darker, and smaller, than the Sokhpos or Trans-Himae
Layan Bhoteeils, by whom they are all alike held in stighi
esteem, though moest evidently cssentinily one and the
game with themsedves in mos and in langooge, 65 well a3
in religion.

To return W our paper-making —most of ihe Cis-Hi-
malayan Rhodeshi, east of the Kali river [Kali Gandaki],
make the Mipabsse paper; but the greatest past of it is
manulactured in the tract above MNepal proper, and the
best market for it i aiforded by the Mipelese people, and
hence probably it derived its name: a prest quantity i
annuzlly made and exporied southwards, (o Nepal ond
Hinddstan, and northwands, o Sskya-Gamba, Diganchi
[Shigntse], nmd other plices in Tramontare Bhote [TTher].
The manufactiories are mere sheds, established in the
midst of the immenss forest of Cis-Himalayan Ehote,
which afford to the paper-makers an insxhaustible supply,
on the very spot, of the Heewood wd sshes, which they
conswme s largeds abundance of clear water {another
requisite) Iz lkewies procurabls svery whers n the same
region, 1 canmet kam by whom or when the valuable
properties of the paper plant were discovered; but the
Mipalese say that any of their books now existent, which
is made of Palmira leaves, may be safely pronouniced, on
that sccount, to be 500 years old: whenos we may pes-
haps infer that the paper manufocture was founded about
that time. 1 eonpesture that the art of paper moking was
got by the Cis-Hirmalayan Bhoteahs, vid Shassa [Lhasal,
from China, A paper of the very same sort being manu-
{actured at Shassa: and most of the useful ars of these
regiond having Mowed wpon them, through Tibet, from
China; and not from Hinddstan,®

The only item in Hodgson's description of the
technique of manufecture which 1 have oot en-
countered in the paper-making of to-day in Nepal
is the weve, which he says 13 placed on top of
the floating mould to keep back the uncooked or
unbeaten, knotty parts of the pulp. The reason
surely 15 thal no ome now manufactures much of
the finest sorts, which were so nmply produced for
export to Tibet In earlier tmes. A sieve with the
same function is described snd photographed in
“Paper & Primts”, 1945, pp. 260=262, where it is
said that it is vsed by a "Bhotane-Tibetan tribe

inhabiting the Assom Himalaya immedintely east of
the Bhutanese frootier ... The tribe is called
Monba [or rather Mon-pa, for this nome see DAS,
1902, p. 976]."

According to Hodgson the price of paper of the
ordinary quality was “17 annas sicea per dharni
of three seers™ 1 R. (Rupee) fs equivalent to 16
Annas, 1 R. sicca was then ¢ [6/13 Nep Rs
(Mepalese Rs) and 1 Seer oo 2 [bs Thos about
the year 1830 c. 4/ lbs paper cost 1 Nep R.
LEVI, 1905, I, p. 310, gquoting CAMPBELL,
1E39, stafes that in 1832-35 one booght 9 kg, rice
per Nep Ro in the Kathmandu Vialley; 1. e paper
then cost abour 45 times as much per kg as rice.

Another interesting defail in Hodgson's account
is the sale of dried pulp maode fnto bricky which
mmay have found their way into both Tibet and
India. On the other hand, it §s hordly Hkely that
it was a normal practice to send dried pulp ncross
long disiances in Himalaya, since the paper ifself
must have feiched larger profits. Certuinly pulp
bricks are no longer made in Nepal

Hodgson's remarks about where paper was
made in his tme, and by whom, are of special
interest. He says that production takes place ex-
clusively in “Cis-Himalavan Bhote”, L& by
people who live immediately sooth of the Great
Himalayas, and mentions as cxamples Murmd and
Fapcha, Murmi sccording to p. 21 is mainly the
same 88 Tamang, the ethnic group which, as my
own investigations show, 5 still the moin paper
manufacturer in Nepal. The Lapchas or Lepchas
live mainly in Sikkim. Finally, Hodgson alleges
that moet of “the Cis-Himalayan Bhoteshs™ who
live east of Kali Gandaki (precisely the western
limit of the area populated by the Tomang people)
make paper, but that the greater part s produced
north of Kathmandu, the best market. Hodgson's
reflections co when and from where the art first
came to Nepal do mol require comment here, as
the subject has already been discussed in chaprer 1.

CAMPBELL, 1836, p. 225. This source does not
deal with paper-making, but it is interesting be-
couse textiles are mentioned made from bast fibres,
by methods that have much in common with
paper-making, Acconfing to Campbell the material
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is called bhangara and i3 used s sackcloth ele.
He writes:

“The pocter people of the hills, who subsist chielly by
wondcutting and carrying, make this cloth in their houses
and wear it. . .. The hill poopl say that several different
trees furnish the appropriste bark, and that it i3 necessary
{0 beat and pound it, a5 for papermaking.”™

G. B. 5hah writes: “Bhangra is made of coarse
jute. The common hill men also weave the cloth
for their domestic vse, making matiresses efc.” Ac-
cording to TURNER, 1931, p. 474, the material
is called Whigsro or bhdagre, On p, 565 we even find
a garment mode of bast fbres: “valkal, or [
(L) 5. Bark of a tree;—garment made of bark and
worn by ascetics™, fn Himalaya, ay well as in great
pariy of the rext of Asta, baw fibrex were pro-
bably used for making ropes, implerenis and fex-
ties long before our era. Here one merely had to
modify already well-known working procesies In
grder o nuike [RIPET.

HOOKER, 1855, p. 181, mentions paper-making
near Dunkotah (Dhankuta in East Nepal).

HODGSON, 1874, 11, pp. 91-121 describes Ne-
pal's trade—i c. that of the Kathmando Valley—
with India and Tibet, giving much valuable in-
formation about the nature and extent of this
trade, In a List, p. 102, of some of the most im-
portunt asticles of export to India with their respec-
tive duties, we also Bnd “Bhotea sod Nepalese
paper ... per cent 4 11 1 Nepal Rupee & 3 13 9
Sicens™ (indicated in Rupees, Annas mnd Pies |
R. = 16 Annas = &4 Pies). In the lists, op. at. pp.
105=113, of imports from India we aotice that
Indian or European paper does not occur. This
agrees with Information from G. B. Shah, that oaly
in the stcond half of the 19th century did & few
businessmen begin to import European or Indinn
factory-made paper on a small scale.

P. 115 Hodgson states that the price of paper
in Kathmandu was 5-6 Nepalese Annas per Secr
or & 6 |bs, per Nep R, Furthermore he estimates
the anpual import of paper from North Nepal
to the Kethmandu Valley at 8500 Nep Rs, the
re-export to the south amounting to 5,000 Nep
Rs. These figures from 1830-31 are inleresting.
not least because they give an idea of the number

&4

of paper-moking workshops in Hodgson's time. Im-
portation into the Kathmanda Valley, according
to the shove, amounted to 8,500 Nep Bs which
corresponds  to ¢ 50,000 Ibs, Supposing that
each workshop (commonly consisting of husband
and wife) produced an overage of 5 Ibe a day
and 1,000 fbs. a year, the 50,000 [bs. would be
equaivalent to 50 workshops sending their produc-
tion exchugively to the Kathmandu Valley in Hodg-
son's time, The greater part of Nepal's paper pro-
duction, however, went to Tibet, and besides s
certnin amount used locally in the mountuins,
paper was cxported to India by other routes than
those from the Kathmandu Valley, Altogether if
it extimated that about 400 peper-making work-
shaps snust have been at work all over Nepal in
Hodgson's time, as against not much more ihan
100 jo-day and with @ much lorger popudation.
The annual production per workshop is now even
smaller on account of fluctuating demand, restric-
tions and competition from modern machine-made

paper.

HORNE, 1877. In a 4-page article the material
of Wallich and Hodgson ete. is cited, and the
author deals with the problem of whether Daphne
fibres might be used as a supplement, at a time
when raw-materials were lacking in England. P, 98
Horne writes:

“Mear the residence of a LamhA nr Kardang, in LEhal
[a provinoe east of Simls near the Tibetan border] we
saw & mumber of Bhotiis making paper from the bark
of a trec they say they get in Kofld, called “Bujll” a
species af Liephee."

The short description of the method of production
which follows, L e. of pouring pulp onto a piece of
cloth streiched under a wooden frume, sems 1o

correspond to the Nepalese method.

WATT, 1880, p. 22 guoics Dr. Gimletne, Kuth-
prineg

This paper, justly celebrated for its toughness und dura-
hility, is manafactured from two or thees forms of Daphee
and alse from Edpeworthic Gardwerd, the lost mentioned
producing the finest and whitest paper [postibly cited
from WALLICH, 1820] ... The barks of ibe different
species are generally mixed together, that of Daphae papy-
rreea being seldom used except for cordage [probably
confuséd with Daphme invoiwcrata, because paper made




from e bast of Dopker papyrecea is the fiest and
whitest). . .. The paper sells in the' Kathmandu bazar at
the rote of six annas per twenty-four larpe sheets, [1.¢. at
that time one had 200 big sheets at 3 MNep Rs some time
before 18%0.] Dr, Compbell reported s 1837 that the
price wes then 160 sheets, per Mepalese rupee, o 400;
of from 9 to 13 Compuny's mpees per maund [i.e 15 6
12 Mep Ha per 40 Seers or o £2 Tha.]

In other words, some time before 1837, far 1 Mep
R. one booght 160 sheets weighing 33/ 1bs, (each
sheet weighing ¢. 10 g corresponding o the
good heavy quality of the ordinary size 48 by 64
cm.) or 400 sheets wezighing 3%/s Ibs, (each sheet
weighing ¢. 6 g. corresponding to the thin com-
monly vsed quality with big bundles of rough bast
fibres, holes etc,). The paper-inakers in Nepal fo-
day opergie with the sare two gualities, We no-
tice, too, that Hodgson's and Campbell's indications
of prices are quite consistent with cach other, P.
i

“The transport 1o Patna (o distance of 200 miks) he
estrmnted ot B =12 [Rupee and annas), and the prics
in Paina only & litte more than in Catmandoo, This
Latter fuct hie explains by the circumstance of there being
o mwmepaly of the sale of paper kepd up by the Mepaless
Grovernment.

Throughout the greater part of Indin Buphwe poper
may be purchased, £o that the manufacture by the hill
ribes must be very exténsive, Arcund Simla it B not
made: imdoed, the people stem otterly ignorant of the
vilue of the plani—one of the commonest of wild plants.
They prefer to make thelr ropes [rom Grewia oppasiifinks,
and alike neglect the Daphee and the wild hemp. This
seems (0 be the state of offairs on most of the outer
ranges. At MNapkands (o 40 miles to the north of
Gimin) the writer cume scross some men carrying loods
ol Daphae bark, and was odd it was being cwrried o the
east where it was mode into paper. This foct @ i suppon
of Stewarl's statement that the Panjib Himiloyan tribes
do not make the paper, though it is well known 1o be
calensively made i Kumion.™

This aprecs with the observations of other tra-
vellers, Thiy Thymelgeaccae paper, in the area
south af the Great Himalavas, seemy to have been
made only o the eaxt of Smila, bui thence all the
wiay along the Himalavan are to Sgechwan,

WESSELS, 1924, In this: work on “Eady
Tesuit travellers in Central Asla 1603=1721" we
find on p. 250, the Moilowing comment by
Dibderi:

“From Yee one passss into regions with a somewlat

mre temperate climate, which are called Takpd [about
130 km, eaxi of Lhasa], Takpd prodoces the best kind
of writing paper, which is used throughout Tibet and is
exporied (0 Mepal. Tt i made of the inner bork of shinchs.™

This information from abowt 1715 is intoresting,
but also rather strange, because paper had already
been made in North MNepal for severnl centuries;
the Takpo-province 15 also about 50 days’ journcy
from the Kathmoandu Valley. Swrely this iy a gues-
Hon of an “export” of small guanities of special
Tibetan  paper to Nepal such as Wikstroemin
chamaefasme paper, of which I saw specimens
during a stay in East Nepal.

SMYTHIES, DAWSON & HAVERBECK, c. 1940,
In this booklet about Nepalese stamps thers s
mention on p. 5 of the paper on which they are
printed:

“The main rmw material is the inner bark ol 4 comman
evergreen shruh (Edyeworte Gardmerd, 8 spocies of
Dapirae), that grows in the damp forest ot 4,000 Tt to
8,000 Tt, altitude, This inner bark & siripped and collected
chaelly oy wosmen and children, who bring it to the vil-
lages.™

The short description of the manufpcture of the
paper which follows will pof be cited, #3 i con-
tains some strange misunderstandings.

“When finally rendy, 60 to 70 Tbs, of the paper ane made
imto boady aid cafried by men for 200 30 or 40 miles up
and down the mountain passes (0 the nearest big towm
or miirket, where il [5 sold or birered lor cther goods,
cloth, salt, matches, oil, and all sorts of articles,™

SEM, 1940, A 5-page article about Nepalese paper.
P. 46

“Paper-making is & falrly whklsextended cottage industry
in Mepal. Districts Nos, 1, 2 and 3 in the East; ‘Baglung’
and ‘Pokhrs" in the West, wre noded for the mamalpcture
of paper. This particular handicraft is never concentrated
with amy special caste, Tamdng, Chattrl, Brihman, Mewar,
ele., of the said localities earn their livelilood by this
SR

It is true that anybody may start making paper.
However, it & generally the Tomangs who pro-
duce paper in Nepal. But in West Mepal, west of
the Marsvandi-river, where there are hardly any
Tamangs, and in the Kathmaodu Valley (where
Sen presumably comes from) other ethnic groaps
e engaped in paper-making. It may be noted,
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loo, that the suthor mentions the Tamungs first,
andd moreover that three of the four captions to
photographs of paper-makers specially mention the
Tamang paper-makers,

“Thiz industiry hos a great market af home snd the Nepal
Government fs ong of the best patrons of ji. Tibetans
import this paper for copying and printing books . . ."

S.N. Sen's bricf but well-armnged description of
the method of production |5 accompanied by draw-
ings of implements and photographs of the paper-
maker's workshop, which might well be situated
in or near Katlhmando,

P. 461 the names of the paper-maker’s tools are
listed: “Nepali cquivalent” (transcribed): copper
kettle, npvamigi  kharkslo; stone  slab, dhnnga;
mallet, mngro; bamboo churner, mandini; coo-
tajner where the beaten bast is mixed with water
into pulp, tyvalam; ladle, fhpke (TURNER, 1931:
tipke = lron frying pan); mould, jligiea (TUR-
NER, 1931: jali = net, and fin = cloth, tissue),

“Baw materials; (1) Creen bark of ‘Kigaj Pat’ ... (2)
Wood of 'Binj"; or 'Kharsu'; or "Phiiad”; or "Hanser.
Alkcall {5 made out of the ash of these woods, OF these
*Binj” is supposed T be ihe best for the purposs. Pro-
pess: First stnge: Ash of any of the four varieties of wood
(Biinj, Khamsy, Phifsd, Bansed) is firt peessed into a
backet pnd placed over an earthen jar. Then hot water
is percolated through the ash—ihe basket sorving the
purpose of A sleve. A dark-brown solution is collected
in the jar. This i o sort of carbonuted-alkali.™

The rest of the process will not be commented on,
as it does not differ from the description from
Tumbn in Enst Nepal, mentioned in the next chap-
ter, P, 463:;

*When still in solution ary dyve could be used fo makes
eoloured papers, Vepelable dves [such as: -Tarmaric to

make yellow: Manjisthn to make red; ele., etc.) are the
best and the cheapest.”

GONDHALEKAR, 1952, p. 185, writes that the
art of meking paper was introduced into MNepal
vin Tibet in the Tth century, but no arguments
are given in support of this very early date.

H. R.H, PRINCE PETER OF GREECE AND

DENMARK, 1954,
An article on Tibetan book art, On p. 22 it &

said about the paper:

B

“gome is abo imported from Mepal, Blatan and Assam,
the best kind even coming Irom Walung i the extreme
nivrtly-castern cornes of that Indian state.”

RAY, 1956, p. 234, Here it s said that the an
of making paper reached Nepal in the pericd Tih-
9t centurics, which is somewhat carly and is

moreaver unproved.

SPOHEL, 1956, This article in mwo pages about
paper-making in Nepal is probably the most mis-
leading to be written on the subject. But as the
material has been used by other writers tome of
it will be cited and commented on. Both from the
captions, pp. 8 and 9, and from the texi, p. 9, &
appears that the author supposes the paper o
have been made from wood shavings:

“Nie Biume werden nicht gelillt, sondern: man spaltet
sie der Linge nach in millimeterstarks Spine auf. . . . Es
it das wralte Systern der Popicrbereitung nus Holmiol-
fmser.™

Making paper of such chips requires far more
thorough mechanical and chemical treatment than
that which the Himalayan paper-makers have at
their disposal. The mistake is presumably due to
the fact that, at'n distance, the dried strips of bast
look n good deal like long wood shavimgs, F. 9:

“Sie [the paper-makers in one workshop] werden in Laule
fhres Labens ein paar tsusend Blitter Papier herstelien...”

Each workshop, however, produces ¢, 2000 sheets
in just one week! The photos show that the process
in gquestion is almost identical with that described
in the next chapier from East Nepal, and the female
paper-maker in the pictures is to all appearances o
Taming.

BEATTY, 1962. A well-written article of 12
pages about handmade Nepalese paper, but some-
what inaccurate in places and with sweepmg state-
ments, Thos it is said on p, 13:

“_.. the art was introduced from China and Kashmir
by traders who visited the country regularly.”

Where does this piece of information come from?
It iz most onlikely that traders brought the an (o
Nepal, and it can burdly have eome from Kadhmir,



where quite different techniques were wsed (sce
e. g CLAPPERTON, 1934, pp. 47-52).

Concerning the antiquity of the art in Mepal,
W, B. Beatty maintains p, 13 thot in the Anerosh
Museumn in Caleutta there ts a block-printed book
dated A. D. 1105;

"... on paper that originated in Nepal and i distinctly
different froan Chinese paper of comparahle calligraphic
time. This independent development of paper suited to
printing indicates that paper had been made in Mepal for
some tinse."

In the Grst place it is not block-printed but o
manuscript (see plate 121). Secondly, as shown in
chapter I, there is no guestion of on independent
development in Mepal, and so the paper does oo
nocessarily derive from there, even if other circum-
siances would seem fo indicate thot the paper was
mode in North Nepal,

W. B. Beatty describes pp. 14-22 the paper-
making in Sundarijal, 10 km, from Kathmandu (see
map plate 105). The enterpriss is owned by Chudn
Bikram Shah, . B. Shah's father. The auibocs
wivid description of the manofactoring will not be
gquoted and commented on here, as this will be
treated in detail m the oext chapter. But it should
be mentioned, that neither the workshop oor the
methods in Sundarijal represent typical examples of
the original procedures still practised in the moun-
tains, Many special tools bad been introdocod a
long tme beforse W, B, Beatty visited the small
fectory, and many stages in the processes of manm-
foctore had been modified. That does nof, how-
ever, make the report less valuable. On the con-
trary if describes paper-making in Mepal nt an
inderesting ransitional stage.

PULP & PAPER, 1964, p. 232:

"Population: 10,050,100 fest). Per capita paper and
paperboard consumption: 2 lbe Paper and paperbosrd
milla: mone (han 200 small manual mills,

Production (in short tone) 1962 1963

Paper amd paperboard 300 360 {est)
[mports—Exports (in shont toms)
Paper wnel Bosrd impaoris SO0 10100.«

The panudd production in (962 of 300 short tons
or ¢. 270,006 kg of hendmude paper and paper-
board, distributed among 200 workshops, would
correspond to an anmual production of 1350 kg

per workshop, However, a yearly production half
this size, or TOD kg, per workshop, is closer 1o the
avcrage, corresponding to 200 working days and
3'/x kg per day. This might suggest that the yearly
production is overrated, even more so as the num-

ber of active workshops was presumably closer o
100 than 200 in 1962.

“Kathmandu. A paper mill o produce S000 (ons & year
wias planned for comstruction during this year and next
at Nepalgun] on the Indian border, according to Nepal's
Industrial Development Corp, The eorporstion reporiedly
has also been sponsor of a feasibilicy study of establishing
10-ton plants (o reploce some of the many small hand-
made paper mills in the country. ... For instance, rice
straw has been suggested as a raw material for a lorge,
efficient mill , . .~

TSCHUDIN 1964, A sound T7-page article on
paper-making in Mepal, primarily about the fGbres
of Thymelagaceae used, On p. 6 is mentioned the
production near Jiri in East Nepal, about 5 dayy’
journey from Kathmando and 11/g km. above the
model Swiss farm SHAG:

“Mit dem Abschaeiden der Zweige und Abechillen der
Rinde und der Ertfernung der Suberen, dunkelbraun ge-
Fiirblen Rindenschicht werden bei Jirl dooemnd »wel Leubs
beschaftigt, desgleichen mit dem Kochen, Waschen und
Schlngen der Rindenmatss und mit deren Wellerverarbeait-
ung #u Papier, Taglich werden von diesen vier Lenten
ctwa S0 Bogen Papler erseupt, die einen Werl von rand
1600 Peisas bew, etwa 16 Nepal-Rupien oder etwa aFr,
8,50 endsprechen [to-day | Mep R, s divided into 100 pais],
« « « I Papiere messen 50 < 60 cm, swch 80 » 100 con(1].
Bijirter von 5080 con wiegen im Mittel 5.5 g {1 m® im
Mitte]l = 18 g1 400 Bogen (= eine Tagesprodisction)
wiegen 1.2 kg, was etwa 2,5 kg weiBer, innere Daphne-
rinds emapricht [for the production of 2.2 kg of paper,
move than X0 kg of bast frips i nesded, soo further
p. Mel). Ein Rindenstreifen (innere Rinde) weigt rund
2 g. Flir L5 kg Rinde, entsprechend 125 Rindenstreifen,
miissen somit mnd 680 Papierstrviicher sur Yerfogung
stchen, wenn je Strmuch aul clnmal nicht mehe als owel
Zweige ahpeschnitien werden, Man macht kisine Rindel
zu ehn Bldtern und griBere 2o 100 Blittern. 000 BliL-
ter, entsprechend 44 kg, also zwanzig Tageskistungen,
bringt eln Trifger in finf Tagamiirachen nach der Havpl-
stadt Kathmandu,

Betini Dorfe Bene am Fuobe des Dhaubagin werden von
Bauern im Mebenverdienst nach dem gleickhen Verfalren
Blatier vom Format 59 127 an mit cinem Qundrai-
mgtergewichi von 25,5 g hergeatelln.”

In pote 12 on p. 9 it is said:

“linmerhin konnte abgeklin werden, dalt in Sundarijal
nnch dem Eingebverfaliren und nichi nsch demn Schibpl-
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mfﬂmuhthnﬂﬁmmﬂﬂmﬂmﬂw.
pearbeited worden ist. Herr BIKRAM [Chuodn Bikram
Shah] hat seinerreit Pupiernsscher aus dem Do Bere
am FubBe des Dhauligini zugerogen. Sie sind aber wisder
in e Heimat zurickgekehst,

However, W. B. Beatty undoubtedly saw the
paper-makers in Sundarijsl making paper by dip-
ping the frames into the pulp, According 1o
(. B. Shah there had already been experiments
with new materials ond methods (introduced from
Japan by Mr, H. B. Bouruwa, see p. 90)  before
Beatly visited Sundasijal; for example, instead of
the traditionnl technique of pouring the pulp into
the mould the technigue of dipping the mould
deep into the pulp and slowly lifting it out was
sl

GEORG JTAYME mnd M, HARDERS-STEIN-
HAUSER, 1965, An article of 6 pages discussing
the possibility of wood shavings having been used
for paper-moking in Nepal. It guotes, mOrEOVer,
several of the above-mentioned sources and refers 16
some mbcroscopical analyses of paper from Nepal.

Their chicf source on the production of paper
from wood shavings is the book by NORMAN D.
HARDIE; “In Highest Nepal; owr life among
the Sherpas” London 1957. M. Hardie writes that
inﬂ::villmn{'ﬂmdaminﬁuiﬂupul (see mmp
on list page) paper is made in considerable quanti-
tes from shavings of spruce and jumiper. The
workshop is made entirely of wood with the eacep-
tion of & stone prinding-plate, and is driven by
water-power. It is described in the text and shown
in a drawing. The wood shavings, it i said, #re
pressed into bales, so that they can be transported
to Tibet. The paper s Hght, strong and somewhat
transparent, with small splinters of wood here and
there (these are also common in Daphne papert). In
addition to the drawing, the authors reproduce
a photograph of the workshop, pp. 34, and some
supplementary information furnished by M. Hardie,
including the remark that: = .. 1 was todd, that
juniper and yew was sometimes used for making
papes.”

Finally, Hardie says in o letter of 16th May
{961, after another vieit to Nepal in 1960, that

the manufacture of paper from wood shavings had
cepsed because the frontier to Tibet had been
dnsed 15 months earlier, viz, in the autumn of
1959, just aher China's definite assumption of
power in Tibet,

H.-Steinhatiser’s investigation, op. cit. pp. 4=, of
several samples (including a sheet of paper from
Thudam) shows that these are made exclusively of
bast fibres from Thymelaeaceae, However, n sample
ol paper sent from Mr. Ove Mordstrand, Copen-
hagen, consists of three layers, and the inner layer
contains & considerable guantity of conifer cellulose.
Of this sample it is said- “Es ist viel cher anzunch-
men, dass in diesermn Falle, wic von Beatty berichiet,
Altpapier verwandt wurde.” This agrees with the
fact that the sample in question was bought in Kath-
mandu, where paper of this kind was already being
produced at that time. But on p. 5 it is said:

“Trotedem holten wir es filr schr wahrscheinlich, dal
dame Bunst des Schieifens voa Holz schon seii sehr langet
Feit in Mepal ausgeibt worde,”

This may be right, but it seems very unlikely that
the use of wood shavings as a raw material for
mﬂhgpquﬁwmnﬁﬁnnmﬂmﬂimﬂw
invention, N. Hardie has not seen this procedure,
and his description of the paper seems to deal
with the ordinary quality made from the bust of a
gpecies of Daphine. Moreover, [ have found mo
wood fibres in any of the 500 samples of paper
from Nepal 1 have examined, apart from paper
made in the Kathmandu Valley within the last 30
YEars.

Wood shavings from Thudam, hewever, have
been put 10 quite another use. Thes BISTA, 1967,
p. 149, writes about the peoples of Thudam, a
Bhaotis-like people:

“To further their economy they made ineense by pulping
Mmmmmn!pwmnpﬂmwt
in great demand in Tibet. Each ol the twenty wood-
plplummﬂhmmm:mqlmhwdmdmﬁm
wnhnlhwu::yuﬂjnhi:hitmd:dmmﬂwhmﬂﬂ.
The mills are owned by individual families al Thudam,"

These primitive workshops for the production of in-
cense by pulping juniper wood are very reminiscent
of that described by Norman Hardie.




CHAPTER IV

Field Studies of Paper-Making 1962-1970

This chapter contains my own observations regand-
ing paper-making in East and West Nepal and the
Eothmandu Valley, as well as material placed at
my disposal by Nepaless and European acquzint-
ances. The commonest and oldest method s that
found in East and Cewiral Nepal, It is probably slwo
the oidest in the world and can be fraced back o
the origin of peper-making in Ching aboug 2000
years apo, for which reason it is the most elabo-
rately described. A loss widespread method used in
West Mepal is then dealt with, Finally, an aecount
is miven of the methods used in the Kathmando
Valley, where paper-making s at a trangitional
stage,

Imported factory-made paper is by far the most
used nowadays in the greater part of Nepal. But
in many places you will find stalls with piles of
the besutifol reddish-brown, strong, fextile-like
paper Iving in o comer of the shop, eliher for sale
of for wrapping the goods sold, Severnl small work-
shops alsop fashion the paper into writing pads, en-
velopes, albums etc. In Kathmandu it was diffi-
cult to learn where the paper wos made. Even in
a shop which sodd pothing but handmode paper,
they said that it came from the mountsins, “but
they could not say precisely where,

After 8 week of preparations in Kathmandu we
set out from the capital to find the paper-mikers,
Our little group, which included the Sherpa Urgen
and four porters, followed the south-castern route
to Okhaldungn in East Nepal, where we had been

fold that paper wid mode. But we did not en-
counder any paper-making localities during this
first tem daye’ walk. In Dopu Bazar, two doys’
wilk nogth of Okbaldunga, we reached an ares
where we were told that paper was normally mace,
but that production had just been suspenied, The
government's ban (in about 1960) on the removal
of anything whatsoever from the forests without
special permisaion, in order to prevent ruthless ex-
ploitation, was evidently just beginning to be en-
forced. The paper-makers were thus prevented
from procuring bast and especially wood for drying
the wet paper. With the nssistance of an influsntis]
Sherpa we nevertheless succeeded in finding five
paper-making workshops which had not ceased
production.

Finally one late afterncon when we were toiling
up a steep and very densely wooded mountain
slope above Tumbu, near Junbes, our eves caught
sight of the thin columns of smoke that disclosed
the paper-makers. Soon we were standing in front
of their huts, and they came forward to greet the
peculiar stranger. They were all Temangs, shy but
obliging people who lived here in the spell of the
forest.

Urgen snd 1 stayed in the Sherpa village Junbesi
(plate 51} about an hour's walk from the paper-
makers, The subsequent two weeks were spent in
studying and photographing the method of pro-
duction and the huts, o5 well as gquestioning the
paper-mikers.

A. Paper-making near Tumbu, Solu District (East No. 3)

1. The Region

The Solu distict {plate 52} Is siimated where the
Middle Range and the Great Himalayas mest. The

aren is covered with mopnificent junple, and cul-
tivated lnnd is found chicfly along the fivers (plate
51y, Solu, Khumbo and Pharak is the main terri-
tory of the Sherpas. Alttudes above 2700 m. are
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almost solely inhabited by Sherpas, whereas below
this altitude there are other ethnic groups, mpinly
Thmangs.

Two of the most importast and probably the
oldest caravan routes of East Nepal cut through
Solu, One leads from Tibet across the Nangpa La
pass to the caravan centre of Mamche Bazar in
Khumbu and further via the Takéindhu-temple,
Dopu Buzar and the big village of Okhaldunga o
the south towards India, The other branches off
from this route nod far from Ringmo, leading via
Junbesi, Bandar Bagzar ctc, westwards (o Kath-
mandu.

Paper is preferably made fram the inner bark
of Daphme bhoina, and in Solu this shrub is very
common. We were told that formerly when the
demand was heavy, paper had been made in many
places in the district, e g in Guniklop, Lapcha,
Juke, Taklor, Tumba and Gunba (Gunbu on the
map), but now in 1964 it wus coly made in Tumbau,
We were further Informed that the paper-makers,
amyway in e Solu ared, Were exclusively Tamargs
jcalling themselves Kokadl Tamangs).

2. The Huts
Four couples were working near Tumbu, cach in
their own workshop, and in o fifth was a young
man with his small brother and sister. Four of the
five hots were by the same steeply falling stream,
while the fifth was a few hundred metres west of
the others. The position of the five workshops =
shown in the site plan, plate 53, In which three of
the workshops (I, 11 end III) are included. The
photographs plate 54-56 show the chnracter of the
area chosen by the paper-makers. It is situated at
sbout 3400 m. The woskshops themselves, except
V., are shown in plates 57, 59, 60 and B6. Work-
shops | and III were measured and the ground-
plans are scen in plates 58 and 61

The paper-makers live In the hut adjoining the
workshop, They move when there is no longer
sufficient wood for the big fire to dry the wet
moulds, i. c. after 3 or 4 months. All paper-makers
are domiciled in villnges [urther down, where they
generally have a farm, which some relatives take
care of while they are away. Urgen and 1 stayed
maostly in hut 11T with Ganza and his wite Seill, in

0

order 2 follow the datly working peocess more
cloaely,

3. The Shrub

In this area, as mentioned in chapier 11, besides
tust of Daophre bholua, that of Daphne imvols-
crata and Edgeworthia gerdner! has also presum-
ahiy been used. However, wo only found Dophne
bholua, perhaps the sole species of Daphse grow-
ing on the mountain slope near the buts At an
pltitude of 3500 m. it was stll 2 1Yy m. il
shrub and it may even have grown & few hundred
metres higher op. The paper-makers call ull
Daphne species lokodo,

4, Collecting and Cleaning of Bast

One day near his workshop, Ganza demonstrated
how the plant was stripped. He chose plants at
least 1 m. high and 2-3 years old With a big
kukri knife (for tools, see plates BT and 88 ond
descriptions p. 76) the Jongest branches were cut
off about 10 cm. above the ground so that the
plat could regencrate, after which the [lateral
hranches were removed (plate 62). When o banch
had been gathered Ganza sat down and, grasping
a branch with his right hand, forced the severed
end down into the soil with his left big toe, and
then tore off the bark with his left hand (plate 63).
Subsequently the dark green outer loyer was
scparated from the almost white inner layer. The
bast was finally dennsed of impurities with o short
knife, chiefly the dark circular spots lelt [rom
severed or dend Isteral branches (plate 66). It is
easiest 1o do this work while the bast is still fresh,
ag it pets very hard after drying.

Geveral times 1 saw women and children culting
off Daphne branches on the mountain slope where
the workshops were situated, and in many places
we found small heaps of thin, white sticks from the
stripped branches, Gunra, however, mostdy bought
the bast in bunches of dried strps from people
who cume to his hit, or n Tumbu. It was oot
warth his while 1o collect the bast himsell, as there
were not sufficient areas with big shrubs in the
vicinity, He paid 1Yz Nep Rs per bunch or 1.30
Eng. sh, for ¢ 5 1bs, (¢ 2.3 kg.). In such a bunch,



chosen nt random, | counted 104 strips, which
would be the cuttings from about 40 shrubs, The
strips were 0.9 to 1.6 m. long (average 1.3 m.),
therefore the plants must have been 1.3 o0 2.0 m.
high. Plate 64 shows a woman bast collector on
her way to Tumbu with o big bunch of bast sirips.

5. Division of Work

The paper-makers do not adhere to any fixed tme-
wble during the day’s work. Thelr procedure is
to some exient dependent on the weather, the
quality of the paper 1o be made, whether pressing
orders exist and so focth, MNormally, paper 5]
scooped every morning from & portion of bast that
has been cooked and beaten on the previous day.
The scooping process is continued in the afternoon,
but from a portion of bast cooked and beaten n
the morming of the samc day, while at the sume
time still another portion is prepared for the next
morning. As we shall see, there is o marked divi-
sion of labour between husband and wile, and the
work is adjusted so that neither of them has io
wait for the other.

6. Soaking and Rinsing

12 hours before being cooked the bast is put in
the mountain stream in front of the workshop to
sonk {plate 65). The bast strips are then rins=d 1o
remove sand and earth particles, and hung over
4 branch. 1f necessary dark stains and the cir-
cular, knotty thickening in the bark from Iateral
branches are cut off once more, especially if a
particularty fine, white paper is o be made,
Finally a porion corresponding to one bunch o
about 5 Ibs (2.3 kg) is put into a big copper
cauldron (plate 69), standing on the hearth inside
the hut.

7. The Cooking (Digesting} Lye

The liquid to disintegrate the lignin substances
which bind the fibre bundles together is prepared
in the following way: A bunch of aboat n hundred
leaves of Rhododendron arborenm (plate 68) are
placed in an simost cone-shaped bamboo basket
{ineer depth and dismeter at the top both 435

f

cm., seo plate 67); they are renewed overy three
days. Early in the morning before the big drying
fire outside is lighted, the basket is filled about
two-thirds full of ashes (preferably from Quercus),
ot with 5 to 10 kg. The lye is then made by pour-
ing water into the basket at intervals all day long;
it pozes through the ashes dissolving their alkalies.
The Iye of ashes then passes through the rhodo-
dendron leaves, drips from the bottom of the
basket and collects s a red-brown liquid in the
wooden vessel on which the bamboo basket stands.
{The pH wvalue of the liguid was 12.3 to 1355 It
the lye is not red i, e, alkaline enough, part of it is
seooped up into the basket once more.

The paper-makers call the rhododendron shirub, which
grows cverywhere on the mountain shope, gurance,
TURNER. 1931, p. 145, writes: “gurlls, or gorlls, 5. The
name of vorious kinds of chododendron s o o—cimil g°
Rhadodendran arbaream.~ Urgen on the other hand called
it dogemar, which is probably derived from Tibetzn amd
simply meam “plant red”, i & the plant with el leaves,

The paper-makers did not quite agree as 10 what par-
pose the leaves served besides being o kind of filter, and
in ¥V, the westernmost hut, they were not used at all. Urgen
wrote later: “The dahl [bast strips] are of two kinds; one
is white and the other vellow, ... The white dahl has
white and purple flowers [Daphme dbolwal Paper mide
from white dahl is fine and white, Yellow dahl enly has
white Mowers [possibly Daphne frvalucrais); paper made
from yellow dehl ks thick and brownish. . . . The puper-
makers put garance only in yellow dahi to mnke the
paper red. and any dirty substance contained in the liqquidd
[the pulp] will disappear.” However, doconling to my
ohservations most of the puper-makers, even if they anly
wsed Daplme blolva bast, also used rhododendron ieaves,

The feaves wadoubtedly colowr the paper, Companng
pulp and paper made in 11 and 111 whene the leiives were
ased, with semples from V where they were not wsed, it is
gquite ohvious that both pulp snd paper from 'V ame more
white than from IT and 111, Tt is, however, not incon-
ceivable that the leaves serve ofber porposes which are
now Torgotten, and their use has survived as pan of the
paper-making tradition, The following possibilities may
be pcongidened:

1), The plant ir soered. Ascording 1o J. Kawakits (=,
ETHARA, 1957, pp. 112, 127 and 130) rhododendron
leaves mre used at severn] religions ceromonies, though
carely, 05 in our case, in the Buddhisi highlasids.

7. The sap of the leaves is poisonous. The leaves af
gevernl rhododendron species are POROMAS gl the
extraci from these could conceivably make the puper
poisonous too, and thus protect it agzinat Anacks from
insects. However, cultivation on Petri glasses of samples
al paper from Tumbu and other sltes showed no signi-
ficont differences in the growth of various caltures.
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3). The sap contatms deffoncudation agents.  For more than
1300 wears the mucilage of various plants has been used
in China and Jopan as an sdmixture 0 tee pulp. Ths i
hies beew possible o moke the scopplay af the paper edsier
awd tee sheety more smifors in prickaers, becmise these
Inrevesiiny compoimio, even v extreniely seanll amcants,
recure e formation of tuftr and focks, By no means all
plant mucilage possesses this useful effect, In Japan, for
jnstance, an exiract from the roots of Hibiseus manihor

is applied for the parpose, Als in the Kathmandu Valiey
n simitar admixture 18 known and used; hers if is the
sap of the Daphme bast fibres themselves that supplics
the mucilnge (see further p. 56), The rhododendron leaves
gre certainly thick sand could contain such agents, but in
our case the sap is not pressed out of the leves and added
to the pulp. The lye of ashes just ooses through the lesves
nnd the red-brown liquid is then boiled for some hours,
50 that most of the mocilage presumably decomposes, and
the deflocsilatian effect from the sap of the rhododemdron

teaves is theref ore probably negligible during the sooping
af the paper.

8. Cooking (Digesting)

# or 9 full vessels of the lye of ashes (c. 20 litres)
are pourcd into the big cauldron (diameter c. 40
cm., height 28 cm. and contents sbout 33 litres)
=0 that the liquid just covers a big bunch of hast
ar 5 |bs, The canldron is put on the hearth in the
b esell (plate 69).

The cocking lasts 31y to 41/ howrs. 1t takes that
long becavse at this altifude (¢ 3400 m.} the pres-
sire is only about 2/3 of that &t sea level. The bail-
ing point of the lve was meazured at BE” centi-
grade which means that since the chemical reac-
tion rate is redoced o about one hall of what it
would be ot sta level, the cooking time must be
approximately doubled.

The bast strips are mmed o fow tmes with a
forked stick during the cooking and if necessry
more Ive is added. Ganza decided whether the
cooking was finished by testing with his fingers
whether the bast strips could be easily divided both
leagthwise and transversely,

9. Rinsing

When the cooking is over, the cauldron is moved
to o thick wooden slab opposite the hearth, where
it i# urned upside down so that the remudning lye,
. 15 litres, trickles away from the bast sirips, The
liguid is now dark red and thick. The steaming
hot mass of bast i cleansed of its worst impurities,
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which only takes 5 minutes. Ganza used his hasd,
of wood cutting and almost insensitive i the hol,
alkaline liquid.

10. Beating

The beating of the hast takes place on the ahove
mentioned wooden slab, and in this districe it s
always executed by men (plate 70), It is hard work.
In order to be oble o hammer neary unintsr-
ruptedly for the 1-11/s hours required for the beat-
ing process, the paper-makers shift ther wooden
mallet mow gnd then from one hand o the other
Moreover, the beating is Garried ont (4 such & way
that all parts of the mass are equally covered
First the mass is beaten until it is guite fatensd
in the middle, then the far section of the mound
at the circumference thus produced is fifted with
L sweeper towards the middle and beaten, where-
upom the near section is lifted towards the middle
and beaten, and finally the nght and left sections
are treated in the same way. This five-stage oyele
is repeated, 3o Ganza iold us, about 5 times in the
course of the 1Yy hours when making paper of
the ordinary quality. The bast fibres for the best
quality have 1o be beaten one nnd a half times ns
miach, L&, for over 2 hours.

11, Rinsing and Mixing with Water

When the beating of the bast strips is finished the
mass is carrisd out to an upright bollow log—the
mixer, which stands to the right of the scooping
basin. About 50 litrés of water hawe previously
been poured into the mixer. The bast mass 18 now
crumbled into i, and ot the same time cleansed
of imparities which are thrown away, while solid
lumps of bast go back to be beaten with the next
portion,

The pulp is then produced by mixing the beaten
bast mass and the water thoroughly, passing &
mixer up and down quickly through the cylinder
(plate 71). The mizer consists of two bumboo canes
bound together and each split in two at one end.
The four legs thus created are kept extended by
means of a cross (plate §8). This implement com-
bined with the container is in principle somewhat




reminiscent of the Tibetan butter-en chum used
everywhere in Nepal by people of Tibetan culmure,
i, e, by Bhotin, Sherpa ctc. This is hardly coinei-
dental and once more indicates from where this
method of making paper resched Nepal. After the
mixing, which later has to be repeated now and
then, a certain part of the pulp is placed in o smal-
ler wooden trough which can hold aboat 12 litres
of pulp and stunds directly to the right of the hasin,
{The pf value of the pulp was now about 9.)

The cooking and beating was done by Ganra
{in the meantime Seili scooped amd dried paper
made from an earlier prepared portion of pulpl
Then Seili normally undertook the working ap of
the pulp into paper. Only if she was behind in her
work did Ganza corry out the final cleaning and
the mixing with water. Morcover be scooped paper
and took care of the drying of the paper when Seili
stopped to eat,

12. Scooping
Seili ook 3 or 4 moulds, put one into the basin
and leaned the others to the right against the
mixer. The moulds are simple wooden frames. In
cach of the long sides two holes have been mide
for the two short sides which are secured with
wooden wedges. A primitive, wide-meshed plece
of coarse flax-like, locally made jabric ix pxtgnded
under the frame, to which it is stiached with
bamboo sprigs (plate B7). The cloth, socording 0
G. B. Shah, is made of “the netle”, perhapi the
plant which according to TURNER, 1931, p. 610
i called sismu “The nettle Girardinig heserophylla.”
Seili squatted in fromt of the basin and filled @
wooden scoop with pulp [rom the trough, which was
poured intn the mould foating in the middie of
the basin, During the pouring the paper-makers
ased their left hand as & sprinkler (plate 74). With
her hands held like two rakes she spread the pulp
by making fast circular movements of the hands,
the finger tips being thrust only just a limle below
the surface of the water and under no circum-
stances touching the cloth (plate 72). Thus the
plant fibres are stirred wp, distributed over the
whole mould, and settle in a fairly uniform layer
on the mesh. In the mornings and on cold days,
when the water in the basin was cold—aeven in the

middle of the day it was only §°=10° centigrade—
they used small bamboo sirrers in hat 1 and 11 to
distribute the pulp (plate 38).

10 10 15 seconds after the pulp has been poured
into the mould, it is slowly ruised from the basin
in about 10 seconds with some characteristic tos-
sing movements of the frame {plates 73 and 75}
First one side or corner and then another is lifvad
a few ceniimetres above the water which causes
the water to flow to and fro over the surface of
the film of pulp, By these means small currents
are set up in the mould which further iisribute
the fibres; this is necessary if & uniformly thick
sheet of paper is to be produced. Nevertheless, holes
could form in the tangled layer of bast fibres on the
mesh, and if this happened Seili put the mould back
into the basin, king o litthe extra pulp which shi
poired over the hole, sgain distributing the fibres
and lifting the mould. Finally, the wel monld was
leaned ngainst & stick standing in the left side of
the ka=in.

The distdbution of the pulp and the lifing of
the mould arc the most difficult parts of the pro-
cess of paper-making. Ganea said that it required
years of troining before one really leamed o scoop
the paper, and also that Scili was much mare
skilled at this work than be was.

13. Drying

Even on sunny days it is seldom really warm al
this altitude, so the paper has to be dried by a big
fire. This was donc by placing the moulds with
the wet paper sheets gatnst 7 thin sticks arranged
in a semicircle eround the big fire just behind the
basin (piute 78). The paper-makers here used 10
mmoulds, in three batches of 3, 3 and 4 moulds, so
that while pulp was scooped in one baich, the wo
others were drying roond the fire.

The moving of the moulds wus done as quick as
lightning and in a way that seems at first rather
complicated. We leap into the middle of the pro-
cess, and assume that 3 moulds have just been
scooped and are dripping off to the left of the scal,
and also that the remaining 7 are drying around
the fire. Then Seili rises snd moves all 10 moulds
(plate 78) with the following resalt:
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1) 3 pow dry moulds, which were standing just
in front of the fire where the heat s strongest,
have been placed to the right of the basin.

2) 4 only half-dried moulds are twrmed 180°, but
so that the paper side still faces the fire. During
this turning of the moulds, 3 of them have been
moved from their oater places to the three
emply ploces in front of the fire, while the
foarth stays where it is and has only been
turned,

3) 3 dripping wet moulds are moved fo the outer
places at the fire;

Actunlly the placing of the moulds was only pastly
carried out in ihe order given sbove, the order
being in fact “mixed”, so that, for example, 2
dry moulds may be moved to the right of the basin,
2 half-dry moulds turncd snd placed in front of
the fire, the third dry mould moved to the right of
the basin ctc. These manoeuvees are of course
meant 1o ensure the even drying of all the paper
sheety. The turning may also ensure that the
upptrpmaflh:a.h::tldnﬁnmg-p-tmﬂ:jn,
hecause the stll wet fibres might Oow a litte
downwards. When Seill replaced the moulds in
front of the fre; she moved her palm over the
cloth 10 loosen the paper on the other side.

Finally she removed the sheets from the cloth
with her hands, Thid hos to be done with great
caution, as the paper is apt to stick wo the coth
{plate 77). The paper sheets are hung on & Bamboo
helder, placed on the wall of the hut (plate 79).

Secifi did not take many rests in the course of
the day. During the scooping and shifting of the
moulds the pulp had to be mixed snd poured into
the small trough, more wood put on the hig fire cte.
On the sverage 16 minates passed from the mo-
ment Seili poured pulp into a batch of moulds,
until she refilled ihe same moulds, . & about 12
minuies i8 allowed for the drying of the papet
Seili scooped paper from about 7 mom. till 5 or
6 p.m, With the 10 moulds about 30 sheets an
hour or 300 sheets n day were thos produced. In
hut 1 they said they were able to make 500 sheets
a day, because they used a larger drying fire and
were more experienced.
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14. Wood-Cutting
Large quantitics of wood are required for the
drying of the paper. When Ganza was not watch-
ing the eooking of bast or beating if, he was busily
cutting wood and taking it down to his workshop.
S0 mich wood is consumed, that the forest around
the huts olready had great gaps in it Oak was
preferred for the fire (here Quercus semecarpifolin,
in Nepali kherrsn and in Tomong baeng) besides
birch (here Benda wtilis, in Nepali budsopath),
Wood-cunting Is hord work. With an aze, where
the biade was ooly B cm, brond, Ganza felled trees
of up to one metre’s thickness and divided the
prunks into pieces about |-13%/s metres long (plate
76). The trees are felled near the buts or abave
them. Cleared Irscks, 3—4 metres broad, kead down
through the stecply sloping forest 1o cach of the
Ivuts, so that the logs may sfide down conveniently
to 510 metres from the drying fire.

15, Folding

A couple of times & week the paper shects were
folded. Ganzn sut down cross-legged in front of a
big heap of paper (plate B0). Ench of the two short
edges of 10 sheets together were folded 1o the
middle of the sheets and then again folded on this
symmetrical fine. 20 > 10 such folded sheets wers
fied with a thin strip of bast into a bundle,

16. Production and Sale

Here only one size Is normally made measuring
. 50 by 65 cov. and in 3 or 4 gqualities (see table
p. 226k

1. Sakari, The ordinary quality has a basis weight
of 1520 {weight in grams of one square metre).
The production of 250 takes 5 lbs. of bast. A
distinction is made between two subqualities,
viz. good and bad sakari. Both qualities are thin
and rather brownish, but in & bundle of the
inferior kind there are many very thin and
defective sheets with cracks, holes, impurities
ond big lumps of bast. Price: bad sakari 5-6
Mep Rs per 200 sheets; good sakar 7-8 Meop
Rs.



2. Baikiga (from bii = 2 and kiigat = paper). The
basis weight is 22-27 (g./m.7), so the paper &
only a lirtle thicker than the ordinary qualiiy.
but cleaner, Price: 10-13 Nep Rs per 200
sheets,

3. Surnsfang (presumably from Tibotan gom = 3,
pronounced swr). The paper is thick and cnly
faintly brownish. Ganea characterised il 25 be-
ing fit for writing on both sides und added that
the production of 250 sheets consumes about
10 Ibs. of bast strips. This is consistent with
the basis weight being 33-35 or nearly twice
that of the ordinary quality. Price: 14-15 Nep Rs
per 200 sheets. (With regard to other properties
of the three qualities see the tables pp. 226 and
227. Photographs of quakities seen in transpar-
ency, se¢ plates 183-185.)

Ganza said that many sheets of sumsjang had been
scooped earlier (before 1959), but that now sakari
paper was produced almost exclusively. Ganza and
Seili made a litte over 300 sheets a day on the
average, or with 25 days of production a month
ahout BOOO shests, which fetched a little less than
300 Mep Rs This is in keeping with Ganza's state-
ment that they had 200 Nep Rs a month with
rain and bad prices, and 400 Nep Rs with fine
weather and good prices.

Ganza made most of the tools himsell. Cloth
for the moulds he bought in Bhandar Bazar (East
Mo, 2, see map plate 52) at 2 Nep Rs & piece.
The wooden frames came from the local bazaar.
The greatest expense was the cost of bast, 1/: Nep
Rs per bunch (5 Ibs), which reduced their net
profit to sbout 200 Nep Rs per month. As they
worked from 6 o, m. tll 6-7 p. m., the rate by the
hour was about 0.30 Nep Rs or 0.25 Eng. sh.

On Fridays, when Ganza often went 1o Dopu
Bagar, Seili stayed in the but and tidied wp. The
cloth was removed from the wooden frumes nnd
boiled in the same red-brown lye of ashes in which
the bast was cooked. Seili said that if they did
not do this once every 7-10 days there would be
holes in the paper sheets, evidently becanse the
cloth would by then be filled with impuntes.
Furthermore she bad to darn the holes etc. These
FEparrs are in Joet oftem to be seen ar a sorl of
watermark fn the paper.

Finally Ganza stated that they ooly made paper
4-% months cvery year, from the end of February
to some time in July. Yet they sometimes worked
beyond this period, when traders ordered larger
quaniities. Otherwise they sold the paper (by
weight, see plate B1) to buyers who visited the hot,
in Dopo Bazar or in the nearby villages, That year
{1964} they did not think they would be permitted
to continue beyond the middle of May on peoount
of the new laws concerning the state forests, and
this proved to be the case.

17. The Construction of Workshops

The choice of n site for the workshop depends
first and foremost on casy sccess to sufficient
quantities of big oak Jogs for the drying fire, which
must burn regularly all doy long. Water wo Is
necessary. As will be seen from the site plan (plate
83} huts 1, 11, 111 and IV are placed o few metres
from the same steeply falling stream. 1 necessary
the water may be led through canals quite o long
distance to the workshop, as was the cage with hot
V.

The two ground-plans and the photographs reveal
that none of the workshops are armanged in quite
the same woy. But it is worth noticing that the posi-
tion of the basin, the churn, the vat and the big
drying fire is the same in all the workshops, just s
they all used 10 moulds and the same tools, The
most primitive was the uppermost workshap, IV,
where they were siill beginners in the trade.

Ganza said that the building of the but and
the arrangement of the workshop (hut ILI) had
taken 8 week to accomplish, and bad taken place
in the beginning of March. The big drying fire had
to be covercd in the middle of April, as there were
then showers every day, In the middle of July, he
gaid, they got so heavy that he usually had o stop
production, although it continued in a few places
during the whole ef the monsoon {which lasts from
about the end of June tll the middle of Septem-
ber). So great is the consumption of wood for the
drying fire that the paper-makers have to move
with their tools to another place every 3—4 months
and build & new workshop there. Strolling one day
across the mountain slopes 1 came across the re-

75




mnimufmm;[:mnﬂptpu-mathumhlm
In one place they had even built two adjoining
WOFKEhOpa.

18. Tools

The size und weight of the paper-makers” tools are
indicated below together with the hut to which they
belonged. The species of wood wsed will be men-
tioned in the next section. Photographs of the tools
are shown in plates 87 and B8

Pow ol Iron with handle, for carrying ashes and pulp;
length 40 cm, ; dinmeter of vessel 18 em; 740 g3 TIL

Canldrom of copper; outer dinmeter 42,3 cm. ; inner 39.3
cm, § inmer depth 280 em.; 1L

Eorked stick For stirring bast strips; length 89 cm. ; 500 g.;
T

Adaller Tor bealing bast; total length 44 cm. | handle 40
em, ¢ bead 25 cm.; total welght 6530 g.; head 560 g, 111

Sweeper wwed during the beating of the bast strips; kength
47 cm.: 130 MM

Pulp miver; length 125 o, cross 19 by 19 cog 230 g
ML

Monkd: totn] lengih 106 om, , exterior of the frame 51 by
8 cm, {interior same size a3 the sheet of paper); 1210g:
IIL.

Maowld: total length 106 cm., exterior of the frame 53 by
68 om,; Ti0 ;L

Pufp hadie of wood; length 28.5 cm.; contents about 325
pe., maximuem 375 oc,; 2000g 5 I

Pulp bowl of bronze] diameter 14 em.; contents about
100 ce., muxdmum 350 oo 20 g 1

Pula stivrer of bamboo with four legs ansd & cross; length
25 em., eross B by 8% om.; 30 g2 1L

Pulp stireer of bamboo, split ot one end fnto msmy legs,
separated friwm each other by o cork! lemgth 25 em.}
Wg;L

Kiikri; Jergih with sheath 48 cm., without &6 cm. wisighi
with sheath 1100 g, without 830 g.; 1L

The paper-makers abo use: an oy for the felling of wees,
Irnnhlhnut‘mmuﬂbhhimhud:mm
seraper, length about 130 cm. ; and & poker, length about
200 cm.

Th

19, Species of Wood Used for Huts and Tools
The paper-makers in hut | were questioned sboat
which species of wood they had used for building
their but and for tools; Urgen wrote down the
names and | the pronunciation, A fow wocks later

we visited the place once more and photographed
the various trees and shrubs with the assistance of

a Tamang whom we met near the workshop. A
couple of species remain unidentified.

Quercus semecarpifolic Smith.

Mepali: written khoersy, pronounced Shogrm Tamang
pronounced Baena, BRANDIS, 1911, p. 628: “Q: seme-
carpifolie. Vern. ... khorshu, Hind. Himalaya .., oc-
casionally o 12,000 ft.” TURNER, 1931, p. 131 “ihosro,
% ... [ semecorpifolin. According to wood anatomist
E. Tellerup: millet hend of Quercns sp.

Application: firewood (big logs, high heating valuel,
fovndations, matler head and bearing slat (kard and tough),

Betla utiliy Don

Mepali: written bipapar, pronounced budsopark, BRAN-
IS, 1911, p. 622 “Bemwle weiliy, Don. . .. Bhuja pat,
Mep, ... Himaloys [0-14,000 fr.” TURNER, 1931, n,
479: “bhuja-patra, 4. Bark of the birch (used for writing
o)

Applicution: firewood (big logs, high heating vahoch.

Troga bramoniana Carr.

Mepali: written dfari, pronounced dlimggrae. BRAMDIE,
1911, p, 693 “Tagee Memmonioms, Carr, -Syn. Pl fire-
mormdman Wall, ... Yern, Tengre Salla, Mep.”, Himalaya
up to 3,000 m.

Application: roaf bewns, vesee! for the Iye of asher, pulp
eoutainer (1he chwrn), “pipefine™ for waler (a8 it & casly
hollowed out), hemd of ah sormper, siriing boded 01 basin.

A biey spectabilis Spach.

Mepali: wrinen phobdr (ghobri, pronoanced  peudrar,
FRANDIS, 1910, p. 692: Here three specics are mn-
fioned under Abfer: *1. The East Himalayan Silver Fir.
Vern. Clobre Salla, Nep.] ... Sikkim 10-13,000 1" Ac-
ecording to BOR, 1953, it i Abier apecrabilis. According
to E, Tellerup the pulp ladle is of Abies sp., probably A.
Pindrrw or A, speciabills,

Application: framses for moulds (T), pulp Ledle (1L, upper
fosmedations of the e (lght wood, highly resinous).




Pinur excelsa Wall,

“epali: wiilten sla, propounced safls. BRANDIS, 1911,
p. 889: “Plaur excelns, Wall, , .. Leaves in clusiers af
five.” P, 690: ... up to 12500 feel ...~ P 680: "P.
fomgifolia, Rosb, .. . Leaves in clusters of three. . .. Oc-
cusiomnlly ta 7,500 f.*

Application: rrough, framing of water basin, walls (light
ard casily hollowed out, resinous)

Piauy longifolia Roxh,

According to wood amatomist B, Tellerup the frame for
smovalel (111} i3 of & kind of Pirur, probably Pinus fengifeia.

Viburnom erunbescens Wall,

Mepali; written avarf, pronounced exovee, TOmang: pro-
nounced #jimga, possibly from Tibetan sie-kar = whiie
tree (pronognced sjingkar), which ks in keeping with the
very light colour of the trunk. BRANDIS, 1911, p, 363:
“F, grubesoeny, Wall, ... A smoll deckduous e ...
wood c¢lose grained . .. Himalaye from Kumaon easi-
wirds, in Sikkim . .. 610,000 fr." Driwing in Brandis
consiatent with photograph, TURNER, 193), p 2B
«gsdre, old asirhe, ad). . .. V. enbenceny.”

Application: supporfisg rafters for roofs, spparring sticks
for muoulids arownd the drying five, poker ete, (sufl, resisiant
1o heath

Rosa sericea Lindl,

Mepali: written swpar or mumpay, proneunced nurdbath.
BRANDIS, 1911, p. 288 “Rosr serieea, Lindl ... A
large shrub . ., with hnrd close groined wood . . . Flowers
white or pink , . . Himalkaya 7 .500=14,000 1. Description
consisient with photograph.

Application: sepporting sicks for moulds around the
drving fire (does not bend when exposed to strong heat
from fine),

Acer booskeri Mig.

Wepali; wrillen kdiia, pronouncsd Eoagfieg. Brandis, 1911,
. 181z =deer Hookeri, Mig.; Lal Kabashi, Nep. Sikkim,
Bhutan, T-10,000 fi.* According to E. Tellerup the forked
stick i froas o kind of Acer,

Application: Fork for turning the boxt airips during cook-
ite. (According 10 Ganza the wood hos to be seasaned for
3 yeurs.]

B harmmias purpered Edgw,

Wepali: pronounced fimber. Tamang: writhen kdujur,
promoonced ki, BRANDIS, 1911, . 173 = Rhcirmnug
purpirens, Edgw. ... A middlesized tree, ... Chider
North-West Himubaya, . . ., 4,.500-10,000 " According

o Kitamrurs in KIHARA, 1955, Rlanimes parpired is
called kw-mun b Tibetan.

Application: firewead for cauldron (eusily combustible,
dries gasilyk

Arundinaria sp. (7 racernosa Munzo).

Mepali | pronounced ima, BRANDIS, 1901, p. Gb4: e
dinaria racemmss, Munro: . .. Vern. Ma-iing, Nep. ...
East Mepal and Sikkim 68,000 ft, ... i larpely used for
mnt-making, for the roafs of houses, for fences ele. . . .
Giarnbiles arites it with a amall high-level bamboo ascend-
ing to 12,000 1"

Application: mary for roafi, pulp mixer, pulp srirrer €4c.

The following two kinds of wood have remained
unidentified:

Nepali: writien  kiikmepdildl, pronounced kukurpeile
{mamed from the shape of the leal, which & palmafilobate,
Ekor bring u dog nnd pdife o footprint, thus the foot-
print of o dog).

Application: supperting rafter for rofs, spporiing posts
for wally, honole of ah scroper.

Mepall: propounced ailingee.
Application: supperting rafters for raof, handl f maifef,

Even if the huts and tools are simple, it is obvious
from the above that the paper-makess are familiar
with many kinds of wood and their special uses.
For many centuries the Tamangs have occupied
the extensive forests and jungles of Fast and Cen-
tral Mepal, and many of them hove made o Hving
by pathering and working wood, and selfing wood
products—including paper.

2(). The Paper-Makers

Hut I, In the lowest-situated ot a married couple
worked from March till September and produced
up 1o 500 sheets a day. They had made paper for
15 years and were the quickest and most skilful
of the paper-makers.

Hut 1. Here lived a married couple with two
small children, Like the other paper-makers they
bought bast in the village. Once there was bast
gnoagh, they said, but now one had to trovel &
day's journey to find it in shundant quantities.
Usually they worked from the beginning of March
to the end of September, i ¢, for nearly 7 months,
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and produced about 400 sheets o day. Before 1959
they hod often made swmntjong, the best quality,
one year even exclusively, This sccords with the
fact that export to Tibel has been drastically re-
duced since 1959, The couple had made paper for
12 yenrs. She was 14 years old and he was 15
when they first learned the eraft. He had learned it
from his father, who had in turn learned it from his
father. They came from the village of Lothing (pos-
sibly Lodimkhani, see map plate 52), where his
father ook care of their small farm while they were
awsy,

Hut Hf.  Seili had learned the craft at the age of
14 and was now aboot 20 vears old. She said that
all her fumily had been paper-makers for s many
geasrations back as anyone could remember, Ganza
her hushand, Seili's cross-cousin, was 21 years old,
born out of wedlock and did not know his [ather.
Cranza had learned the craft at the age of 19 from
his. mother, who hed learned it from her mother
when she was 15 years old.

They owned 13 cows and some land, where they
grew potnloss, omions ek, When the married
eouple made paper, the family took care of the
farm, which lay in Lothing. They ate barley, rice,
maize and oniops, boi like Bhotias and Sherpas
they do not care for vegeiables or fruits. On special
festive days they had chicken and chang (fer-
mented barley), They comsidered paper-making o
rather hard job and would gladly have given it
up if they had had enowgh land.

feut IF. Here two brothers ond & sister were
working. The oldest, Sengebabadur, a young man
of 20, beat the bast and cut wood for the drying
fire, while the brother of 15 scooped paper and
the sister of 10 looked after the drying of the

B. Paper-making near Jiri, District

Ib Heller, & Danish journalist, visited some paper-
makers near Jirl In 1964 and has very kindly let
me see¢ his potes coocerning the paper-makers
there, Th Heller mves the following information.

Three married couples hod each established
their workshop on o jungle-coverad mountain slope
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paper., They hoped to produce about 300 sheess
o day and said they got 5—6 Nep s for 200 sheets
The quality of their paper was decidedly the most
inferior of the five workshops, To get the initial
capital they had associnted themselves with
Sherpa “lama”™ (a lay monk, oot to be confused
with @ real lama), who also procured bast snd the
cloth for the moulds from Bhandar Bazar, Sage-
bahadur said that they had leimed the art from
their parents, that their father had died, and that
they were now living with their mother in the house
of their paternal grandfather in Boaldo, where they
had o few cows ebe.

Hur V. In this hut, which lay 200-300 metres
west of hut I, a married couple worked. They lived
here with their two small children and o goat. The
man, Lhakpadordje, was 24 years ofd, amd, ini-
dentaily, the brother of Seili (hut I11). He said that
they usually worked from the middle of March tll
the middle of September, and wlso that they were
obliged to move to nnother area every 3-4 months
in order to find encugh big logs for the drying fire
They produced up to 400 sheets s day ond got
5-6 Nep Rs for 200 sheets. Here, too, they said
that bast was bought in Tumbu and the cloth for
the frames in Bhaondar Bazar. The previows year
they had worked pear Dakio, but they wers told
in the willage that they would not be aliowed fo
continue there because they damaped the forcst,
so they had moved to Tumby,

Lhakpadordje finally stated that be had made
paper for 8 years and his wife for 7, and also that
all the family had once been paper-makers, bat
that only ome other out of the 9 brothers and
sisters made paper now (i. e Seili}, The whole fumily
lived in the same house in Lothing and did a Lk
farming,

of Melung (East No. 2).

about 4 hours' walk from Jiri, Usually they bought
the bast in the valley and they cut it themsclves
only when they could not buy it. They paid 1 Nep
K. per “armload”, probahly § Ibs.

For making the lye of ashes, they used a mix-
tare of ashes from the trees dingri (or dingae) and



kasru (or kusru), preferably in the proportion 3 to 1.
We recognise these names from Tumba (p. 76)
and they scem to signify respectively Tuga bra-
nentana Carr, and (Muercus semecarpifolia Smith.
The ashes were put in a Keroseno can in the
bottom of which many small holes had been made.
Water was poured over the nshes, and the alkaline
liquid oozed slowly into a wooden jar upon which
the can was placed. The bast strips were cooked
for 5—6 hours and the beating took 2—4 hours, de-
pending on how fine the paper was to be.

The moulds (plate 89), like all the other tools,
seem 1o correspond exactly to those used near Tum-
bu. The size of the paper was about 50 by 60 cm.
Here the paper-making couple visited used 14-15
moulds, obvionsly with four baiches of 3 or 4
moulds cach, so that [0-12 moulds (3 baiches)
would always be round the fire.

The divigion of Iabour does not altogether corre-
spond to that in Tumbu In the morning the
paper-maker Dil cut wood and took it to the drying
fire, while his wife Manzari beat a portion of bast,
cooked on the previous day, and took care of the
children. About noon she mixed the bast mass with
water, and he scooped paper for the remainder of

the nfternoon, while she chonged the moulds st
the drying fire and removed the paper from the
moalds.

The couple enly made 200 sheets n day, and
for this they received § Nep Rs, ie. Jess than 4
Nep Rs a day net profit, corresponding to an
hourly income of ¢ 0.20 Nep R. or .13 Eng. zh,
The paper was supposcd to be delivered to 3
particular person, who had the resale monopaly in
the district. The paper-makers circumvented this
by sciling direcdy to the merchants in the baraar
and sharing with them the profit thus made,

The paper-mukers near Jiri made paper most of
the year, including the monsoon, After 3-4 months
it was necessary to move to another place, because
there were no longer sufficient big logs for the
drying fire; therefore o new workshop had o be
estublished at least 3 times a year,

It is finally stated that the paper-makers near
Jiri were &ll Tamangs, and this appears to be
confirmed by the photographs. From the above
information and photographs, it sppears that the
methods of production, workshop and wols near
Jiri correspond on the whele to those studied near
Tumibsu,

C. Paper-making near Malemchigaon, District of Yolmo

(East No. 1).

Yolmo (Helambu) is o valley situated to the north-
aortheast of the Kathmandu WValley, about three
days' journey from the capital. A number of
Tibeto-Burman speaking tribes, mostly Tamangs
and Sherpas, live in this area. I visited Yolmo in
1961, but did not notice the paper-makers during
my short stay in and about the village of Tarks
Ghyang (plates 32-34 and 37).

However, the anthropologist Alexander W, Mac-
Donald, who staved in Yolmo in 1962, encoun-
tered on the 12th Jamuary & gronp consisting of one
man, two women and two children, who made
paper in a workshop a linle south of Malem-
chigaon, i.e. opposite Tarke Ghysng. MacDonald
has most kindly let me have his notes and photo-
graphs concerning the production. This material
shows that the methods and tools are practically

identhcal with those of the paper-makers [rom
Tumbu and Jiri.

Here the bast sirips are cooked In Iye of ashes
for more than two hours, and the pulp is beaten
with a wooden mallet on a flat stone. “The pulp
is then chorned like milk and with nearly the same
type of instrument {plate 90). The churn was called
Idondif {pronounced dong-siing, see also DAS,
1902, p. 713; “idofi-mo = a tes churner.”). Pulp
is then put in & wooden trough alongside a pool of
water, gn -artificial pool in the bend of & sitream.
A ladle 2/3 full of pulp Is then poured out onto
a frame which is floated on the surfoce of the
pool. The pulp is evealy distributed over the jule=
like material inside the frame.” The whole frame,
it is said, bs called dog-fin (pronounced sjo-sfing and
meaning paper-wood in Tibetan) and the cloth fog-
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khri (DAS, 1902, p. 170 “khr = couch, [rame
ete.”). Also the drying of the paper, sccording to
this description, corresponds to that of the Tom-
bu paper-makers. “Using in all 19 frames the
people observed reckon on making 400 sheets of
paper in one day's work. 20 sheets are sold for 8
Anngs i. ¢, they reckon on making 10 Nep Rs for
one day's work.™

With repard to the people who made the paper,
A, W. MacDonald states that some of them were
Sherpas and others Tamangs, but he ndds: *“The
general ethnic pattern seems to be more confused

in the western &res than in the cast”™ L e Khumbs,
Parak and Solu.

In Sundarijal, where the caravan road to Yolmo
leaves the Kothmanden Yilley, 1 boughi a samber
of different kinds of paper in 1964 which were
said to have been produced in Yolmo. Some of
this paper was guite a dark reddish-brown in
cobour, (Photogruph of this gquality seéq in tmns-
purency, sce plate 187), Mr. Ulrk Sichting visiied
ihe Yolmo nrea in February 1968, He states than
paper-making near Malemchigaon had then ceased

D, Paper-making in Nanglibang, District of Baglung (West Nepal).

After returning to Kathmandu from East Nepal 1
went to the Baglung distriet in ‘West Mepal Half
an hour's flight wok us o Pokbara (plate 12), the
second largest town in Mepal, a distance that would
hove taken sbout |0 days-io cover on foot Three
days’ walk further west brought us to the small
town of Baglung, around which the best Nepalese
paper is produced (map, plate 94,

We met o paper-maker in the bazaar who told
us that paper-making had ceased in this area only
3 weeks before, i e nbout Jume Ist, because the
pains and the sowing season were dus, Neverihe-
leas he, Purnabadur, consented w0 demonstrate the
method of production and conducted us o the
village of Nanglibang, situated on the opposite side
of Kali Gandaki's river gorge just opposite Baghung,
Here at o beight of about 1500 m. he had his
house and his fields, where in winter and spring
he made paper. Unfortunately be had no bast feft,
g0 | was not sble to follow the process in full
detail 1o check that | had understood the paper-
maker's explanations correctly. Bot I photographed
his demonstration of the process without bast twice,
with 2 day’s interval between, and it was explained
through Sherpn Passang Kami from Namche Bazar,
my very nhle interpreter. The four photographs,
plates 9193 and 95, were taken on this occusion
and the ground-plan drawn (plate $6).

However, in the autumn of 1970 1 revisited
Nanglibang and this Hme photographed the paper
sctunlly being made (plates 97-104). The position
of the workshop, the tools, and the technique cor-
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responded on the whole to those observed wix
years earlier. But the  paper-makers now oaly
cooked the bast strips once (again with Iye of ashes
gnd in the same way ad the second cooking ob-
secved in 1964, see p, 81).

Dr. Sigrid Lechner-Knecht, Freiburg, Gemmany,
visited the paper-makers in Bagling on the other
gide of Kali Gandaki in 196869, The mamifac-
ture, -as she desoribes: it I8 esseotally the samie
as that used by the paper-makers in Nunglibang,
except that the cooking in Baglung was done with
soda for one hour, and from what I heard m
Baglung, the production there is on n somewhat
larger scals.

The following description is the one recorded in
1964 at Nanglibang,

1. Fibres

The paper-makers here call the wo species of
Daphee (Daphne popyraces and Daphne bholua)
which provide the fibre material, baudoar, which
is almost the some word a3 barawa, the lemm most
commonly used in the Kathmandu Valley. Puma-
badur declared thut he knew the name lokado, but
that this was an old-fushioned term. Of the wo
jpecies, Daphne papyracea war said fo give the
finest and whitest paper,

The paper-makers do oot themselves collect the
bast in the forests. People bring it to them from
Lespar half a day's journcy away, from Ramche
11y days away (sce map plate 94, both places are




simated at sbout 2300 m), from Tarakani and
elsewhere, Purmabadur said that he used about
300 1bs, & year and paid 3 Nep Rs for 5 Ibs. of
bast (2.3 kg), twice the amount paid in East Ne-
pal. The price level of most things in West Nepal
is, and oddly enough hos been for & long tme,
sbout 50 % higher than in East Nepal

2. Position of the Workshop

The paper-makers here in Nanglibang establish
their workshops close to their village and on their
pwn land. They do not build huts, but arrarge
workshops in the open air in the lerraced flelds
{plate 95 and ground-plan plate 96).

Purnabadur had chosen the spot where he made
paper for three reasons. It should be close 10 &
strezm and high enough up for the water o be free
of med snd the remains of plants from higher
fields, Furthermore it should preferably be in o
windy ploce, as the poper is sun- and aie-dried,
therefore the workshop was placed near & moun-
inin crest.

Purnabadur said that he often worked olone, but
most frequently with his wife. If they had plenty
of bast the couple were helped by Purnabadur’s
brother or some acquaintance.

3. Soaking
Bast strips are soaked in water (plate 97), and if
mecessary dark parts of bast are cut off (plate 9%),

4, First Cooking

A big copper cauldron is set over a fire, and 12
Iha, of ashes, water, and 5 Ibs. of bast sirips arc
put into it They are cooked for & lfa hour and
then turned. After spother %z hour of cooking,
when the strips can be torn with the fingers, the
cauldron is carried to the wash place. {During the
cooking ancther portion of bast, previously oolked
and cleansed, has been beaten and worked.

5. Washing and Rinsing
The bast strips are placed on top of a stope slab
{1} where sbundant woter from the fume can
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wash them, To remove all the wsh parficles the
paper-maker tramples on the strips with his bare
feet. This takes 5-10 minutes. Then the strips are
wrung dry and put on another stone slab (2), Here
black and coloured imporitics are cut away very
thoroughly; it takes onc man about &n hour to
clean & portion of 3 1bs

6. Second Cooking

The liguid for the second cooking is obtained
in the following way. A sawn-off keroscnc can,
formerly a bamboo basket, is placed on o stone
shelf mear the water basin. The bottom of the can
has becn perforated with numercus holes sbout
Lis em, in diameter. It is half filled with wood ash,
on which cold water i3 poured. The waler Oo@es
through the ash, out anto the stone shelf and down
into the cauldron (plate 98). This is omce more
placed wpon the fireplace and the basl stripa pat
into it. This time the cooking (plate 100} only lasts
half an hour. After 15 minuotes the strips arv
turned, and they are also stirred from fme to time.

7. Rinsing

The cauldron is carried to the wash place, where
the bast strips are put into o big bamboo basket.
The paper-maker squats, and with his hands makes
sure that afl the lye of ashes is rinsad uway with
water from the fume {plate 101), which akes about
3 minutes.

8. Beating

The bast strips are then camicd to the stone slab
{2), and with a wooden mallet he beats a little move
of the bast mass than is needed for the number of
moulds to be filled (plate 102). For example, work-
ing with 10 moulds it takes about 1V hours o
beat the necessary portion of bast, which equals
about 1/5 of the cooked bast strips. Thus all in
all, it takes shout Tty hours to beat 3 Ibs. Then
the beaten mass is carried to the basin and placed
in a big wooden wessel containing about 50 litres,

The head of the mallet is made from the iree called sl
According 10 BRANDIS, 1911, p. &3 = Kkarea roburia,
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Giagrin. , . . The SHI tree. Vern. 501, Hindi: . . . heartwood
+ .« hard, henvy, strong, and tough.” The handlo i maide
of a light sort of wood, called pilasnd

9. Scooping
The paper-maker squats down between the basin
and the vessel and scoops water from the basin into
the vessel. For the production of 3 sheets, which
tnkes about 1/20 of the cooked portion of bast, 40
litres of water afe poured into the vessel, Then the
bust mass is mixed with water simply by stirring
with a wooden stick.

The moulds are big heavy frames, tnder which
a piece of fine-meshed Indian cotton cloth
sireiched, They are of warious size; their inside
measurement being obout 60 by 120-140 om.,
they are 2 to 3 times bigger than the moulds
from East Nepal measuring nbout 48 by 64 om.
The total length of the mould 1 brought home s
151 em. The cloth itsell measures 62 by 122 om.
The mould weighs 3400 g, or sbout 3 tmes 85
much a8 the moulds from East Nepal. The moulds
differ 100 from those nsually vsed, in the fastening
of the cloth to the wooden Imme. In cach of the
four sides of the cloth a seam has been stitched,
just wide enough to allow some long, about Hy em.
thick sticks to pass through. The cloth is attached
to the wooden frame by fastening the sticks to the
frame with 30-40 small iron or bamboo sprigs
(piste 91).

Purnabadur sakd that for making the frames the wood they
preferred had to be fetched from the forests higher up.
He cafled the tree saff. It i presumably one of the Pl
species mentioned on p. 77, either Phins ngifofi, Rox
or Plaur ereelss, Wall. The fromes were also made from
the tree any, which sccording to BRANINIS, 1911, &
&23 is; M Alfeus Nepalensis, Don . .. Unls, Kumaon, Ne-
pal” The tree grows near Manglibang, bul is wos Jess
siitabie for the purpose.

Squatting or standing (plate 103) the paper-maker
pours 6-7 pots full of pulp (the pot holds about
2 litres) into the mould, one portion in each comer
and the rest in the middle. He pours with his left
hand through the extended fingers of his right hand,
thus distributing the pulp still further,

Stunding astride the basin the paper-maker then
prasps the two long sides of the mould and lifts it
from the water, If there are two persons, they do it
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squadting, each raising ooe of the short sides of the
mould (plate 104). As previously mentioned, this
operation demands o great deal of skill and expen-
ence to got o feirly uniformly thick paper sheet,
especially with the bigger size. The effective cook-
ing, thorough cleansing, prolonged beating of the
bhast und grester dilution of the pulp not only fa-
cilitate the scooping but are also decisive in gelting
& cleaner, more homogeneous and whiter paper than
that made in Central and East Nepal.

10. Drying and Folding
In Nuomglibang they only dry the wet sheetx of
paper by sun and wind, The climate of West Nepal
is esseatinlly dryer than that of East Nepal, and here
on the southwest slopes ot about 15300 m. the sun
plmest boms. As previously mentioned, a place s
chosen near a windy mountain crest if possible.
The moulds are placed at sbout right angles to the
sun’s rays. It was said that they are not turncd
during the 1-1Y; hours required to dry the sheets
{platc 93). However, | think that some paper-
makers turn the mould 1807 once during the dry-
ing to get an even thickness of the paper.

1f it starts raining, cven only o litde, the paper-
makers siop scooping paper and po home, but
return ond cootinue when the weather clears, If
the wel sheets of paper are rined on or if there is
a strong wind, it may result in holes in the paper.
The cloth is not washed regularly as in Tumbu.

When the paper has been loosened from the
cioth, it is folded at once on the mould, the paper-
maker squatting in front of it. First it s folded
twhce mcross the long edge of the sheet, then it is
turned 90° and folded twice across the newly
crented long side. The paper receives mo further
treatment af the paper-maker’s hapd  (such as
smoothing or sizing). Finolly the sheets are tied
into bundles of 20 pieces each by means of thin
bast strips.

11. Production and Sale

When Purnabadur worked alone, he used 2 moulds
and made 4 sheets in 2 hours, or in & normal
working day from 8 am. to 5 p.m about 15
sheets, When he worked with his wife they wsed




4-6 moulds and produced sbout 30 picces a day.
If they had plenty of bast Purnabadur’s brother ar
others helped, so thot with 10 moulds they were
able to produce 60 sheets a dny, From 5 Jbs of
bast strips they only got about &0 sheets or 1.2 kg
of paper. (In Tumba they had 200-250 sheels,
weighing about 1.4 kg, of the onlinary quality
from the same quantity of bast) The rather great
ioss of material from bast strips to paper is of
course doe w the scrupulous removal of impurities
and the rinsing in the stream.

The paper-makers from Nanpglibang sold the
paper nt Baglung bazaar, where there were sey-
eral stolls selling paper and even one trading ex-
clusively in it. Here they distinguished between
3 qualitics;

1. The ordinary quality has a basis weight of 2. 17
(the weight in g of one square meter). The
sheets often have tears and holes and arc much
more brownish than the best quality. In the
bazaar the paper cost 3 Nep Rs per bundle
{20 sheets) of which the paper-maker got 2 Nep
Ra (1964,

2. The medium quallty has n basis weight of .
22 (g/m.®), The paper is only a [ittle thinmer
and lest white than the best quality, and with-
out holes, bat it cannot take ink on both sides
as can the best quality. It cost 4 Nep Rs per
bundle in the bazaar, of which the poper-muker
got 3 Nep Ra

1, The best quality has a basis weight of c. 26
and will teke writing in ink on both sides. The
piper is free from blemishes and whiter than
the ordinary gualities. It is the finest paper of
Nepal and in the bazasr It cost 6 Mep Rs per
bundle, of which the paper-maker got 5 Nep
Rs. (With regard to other properties of the three
qualitics see the tables pp. 226 and 227, Photo-
graphs of two samples scen in ransparcency, see
plates 189 and 190).

Purnabadur said that oot of 120 sheets, on the
average 50 were of ordinary quality, 40 of me-
dium quality and 30 of the best quality. From this
it appears that the different qualides resulted from
sorting rather than from planned production,
though the latter may well fake place, especially
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with the best quality, Moreover it will be sen
that Purnabadur got an average of 3 Nep Rs per
bundle. He did not work to order but produced as
much as the weather and his other work permitted.

In the bazanr one could also buy “horoscope
paper”, i.e paper for drawing up horoscopes on
{plates 169 and 170} It consisted of two sheets of
the best quality, pasted together (see table p. 126,
sample no, 18). 1t cost 7 Nep Rs for 10 sheets
from the retailer, who did the gluing himself. It
was excellemtly done, without lumps or bulges.

Purnabadur finally tated that paper was usually
made from December to May, L e. for 4-5 months,
and that he used 300 Ibs. of bast each season,
carresponding to a production of ¢, 3600 sheets of
paper. Considering that he went to market once
a week, and that another day must be allowed
for bed weather, he made an average of 30 sheets
per working day. This agrecs with what we were
told, that he mostly worked with his wife. In add-
tion, one can see that Pumabadur and his wife
only earned mbout 350 Nep Rs in a scason or 3
Mep Rs a day by making paper, when expenscs
for bast elc, had been deducted from the gross
income, From these calculations it is obvious that
paper-making is a secondary occupation, while ihe
principal activity is agriculture. The object of
making paper Is evidenily 1o obtain ready money
for parchasing a number of necessities which have
to be imported into the area, such s steel, cloth,
salt and kerosene.

Thus paper-making arownd Baglung (and per-
haps also near Doti in westernmost Mepal) differs
on many poinde from paper-making in Central aried
East Nepal in the size and gquality of the paper,
methads of production and organisation. The Bag-
lung method iz somewhat less primilive and more
rensiniscent of Tibetan peper-making, This seems
o puppert that paper-maoking aropnd Beglung was
introduced later from Tibet.

12. The Paper-Makers

Purnabadur is a Chetri and thus he worships Hindu
deitics. He grew maize, wheat, rice and millet and
had four bulfaloes and one ox. On feast-days they
had meat, rice, buiter, bread and pickles, but no
aleohal, which is tabu sccording to caste faws,

B3




Purnabadur's father, grandiother and great-
grandfather had all been paper-makers, therefore
the occupation is ot least a bundred years old here.
Purnabadur had learmed paper-making at the age
of 12, On his wife's side there were no paper-
makers; she had learned it at the age of 10, He
eaid that nenr Nanplibeng 14 or 15 families: were
working at paper-making, bt thar paper was also
made in other places in the district including Maln-
dji (Malsj on the map, a village north of Nang-
libang). This last point has been confirmed by G. B.
Shah. Most paper-makers, Purnabadur went on, are

of the Chetri caste, but Magar (Mangar), Kami (or
Karmi, the blacksmith caste) and Dami (or Dismai_
the tailor castc) also make paper. I shoald be
noted that the lntter two occupational growps have
a low socinl status. As the Chelri caste has & high
status, howewver, paper-making does not seem to
be subject to casle restrictions,

The tradition for making paper in the Baglung
arca id probably due (o its position on ong of the
mosl importani and earliest north-soath carvan
roules connecting Western Tibet and Nepal with
India.

E. Paper-making in the Kathmandu Valley

The Knthmandu Valley, post and present political
and cultural center of Nepal, has within its 563
square kilometres over half o million inhahitants.
The valley has for many cenfuries been a con-
sumer of paper, ever since the palm leaf was given
up for pood a8 a writing material and replaced by
paper ar the end of the 16th century, Bul a fow
manuscripts from the beginning of the 12th century
arc on paper, and presumably it was also used for
other purposes at an early date. It is worth noting
that eccording to Purna Harshe Bajracharya paper
is called bhon (pronounced fomg) in Newari, a
word that iz not used ‘by any other ethnle group
in Mepal end may well onginate from the valley’s
eurly contucts with China,

There iy however no fradition of paper-making
nowe ary other Indicatlon of an early production of
paper i the valley. Whereas all other crafts and
professions have had their own caste, the paper-
makers occur in neither the old lists of castes nor
the newer ones. Brian Hodgson observed already
in 1832: “Though called Nipaless, the paper is
nod in fact made in Nepal proper [the Kathmandu
Valley and adjoining wvalleys]. It is manufachured
exclusively in Cis-Himalayen Bhbote, . .." Thus
everything indicates that poper has been brought
to the valley primarily from Norih Nepal right up
tor e Hme,

Until 1860-70 native paper was used almost ex-
clugively although occasionally supplemented by
handmade Indian paper. Later, traders began to
import machine-made European and Indian paper
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on a small scale, Even up to 1934 Mepalese papér
was used by the govermment withoul exception
But on account of insufficient supplics, the adminis-
tration then started using imported paper, which
was also the cheapest.

Probably owing to the outbreak of World War
I1 in 1939, the demand for locul handmade paper
increased in and mround the capital, and for this
reason production was started in the valley. It was
alzo there that mast of the foreign paper had been
used, which it was now impossible 1o obtain

‘The first mention of paper-making in or pear the
Knthmandn Valley is found in 5. N. Sen's article:
“Handmade poper o Nepal”, published in 1940
{sec p. 65} The method of production described
corresponds to that most froquently found, wie
the East and Central Nepalesc.,

1. Bhurungkhel and Chetrapati

G. B. Shah says that his father Chuda Bikram Shah
started 1o produce paper al Bhurungkhel (Burang-
kha) in Kathmandu about 1940, It was done with
the co-operation of G. B. Shah's maternal uncle,
Dirgha Bahadur Malla, who came from Mallaj in
the Baglung-area, and who also sent paper-makers
o the copital from his village. Therefore the
method first wred in Bhurungkhel iv said to have
corresponded o that of the Baglung papermakery
{obviously not the same one as described by 5. N.
Sen, sée p. 65). G. B. Shah adds that until his
father started prodoction in Kathmandu, paper-




making was unknown there, and also that at this
time most of the paper came from the mountaind
of East Mo. 1.

That the paper-making in Bhurungkhel was the
first in the Kathmandu-area has been confirmed
by Purna Harsha Bajracharya, who writes that
Nepalese paper was frst made in the walley at
Bhudhangkhel and then in Paknajole.

They began at Bhurungkhel by making writing
paper from bost fibres, but since this wis [0
expensive they soon also started to make card-
board from waste bost paper. The Nepalese
povernment of that time had a special arrange-
ment with G. B, Shal by which its office wasle
poper was handed over to his factory. But writing
paper was very scldom made from it since it was
discoloured wnd traces of letters remained Caintly
visible in the paper, It was mainly used as wrap-
ping paper in the bazaar. G. B, Shah has sent me
a sample of the cardboard which is very thick,
alightly vellow-brown and appears to have severnl
layers; he writes that it was made from 20 % row
bast and 80 % waste bast paper, and that the sheet
size was 32 by 66 inches oc 81 by 16& cm,

After six months the method of production was
modified, so that now only chemicals werd used
for cooking the best, and the so-called dhiki-
stampers for beating the waste paper (see p. 8Tk
It became necessary to use chemicaly because it
was not possible o get enough wood ash,

Afler two years the workshop was moved about
1%s km. north, to Chetrapati, as thers were no
longer sufficicnt quantities of pure water at Bhu-
rungkhel. Otherwise the method of production re-
mmined unaltered. The workshop exported & total
of 50 tons (Eng.) of cardboard to India, especially
to Lucknow and Kanpur (to Bhimpedi by carier,
from there to Amlekhganj by lorry and then by
train). As the factory suffered prent losses due io
extensive damage to the goods during transport io
India and as, in additon, there were dificulties
in procuring the bast, production ccased about
1944,

2. Sundarijal
In 1950 production wes resumed bul now at San-
darijal about 10 km. north-east of Kathmandu,

where the Bagmati river comes down from the
mountains and runs out imito the valley, and in-
cidentally where the road (0 Yolmo leaves the
valley. The spot |8 ideally suited for the purpose,
being protected to the north by mountains where
the Daphne species grows. Furthermore there is an
abundant supply of water all the year round.

The manufscture of paper in Sundarijal took
place on the estate of C. B. Shah, on the left of the
road when coming from Kathmando, The cooking
and beating of the bast was done indoors in a lnrge
houss, which ales scrved as 4 store room for
moulds, ready-made paper cte. The remaining part
of the manufacture took place out of doors, in
ficlds around the house (see sketch plate 1035)

Until 1959 guite lorge amounis of paper of
various kimds were produced in Sundarifal. During
this period  many Improvements in  production
methody were introduced in co-opeésation  with
D. B. Malla, W. B. Beatty saw the place shortly
befare production ceased and he has gven a vivid
description in text and photographs of the work-
shop in operation (sea p. 66). I visited Sundarijal
im 1964 after paper-making had oeased, but the
method of prodoction wios explained 0 me, After
my return from Neopal G. B. Shah sent o more
detailed sccount of the production of the four
most important kinds of paper, which is given be-
low. Here we can follow the age-old skill as it
approaches the threshold of modern manufscture.

The guantities given of raw materials, mumber
of persons employed at each stage of the process
etc, apply to o working unit of one scooping and
drying flield. Between 1950 and 1954 two such
anits were in operation; and [oor units until 1959,
Amounts prochiced and prices for the differsnt
kinds of paper are given after the description of
the varous methods of production. (Varous pro-
perties of four samples from Sundarijal see pp.
226-227. Phowgraphs of these four qualities seen
in transparency, sce plates 191-194).

a. PRODUCTION OF THE FINEST QUALITY
OF WRITING PAPER FROM DAPHNE BAST.
Procuring the basr. People from the mountains
{Tamangs) came a distance of one or two days'
journey from Sundarijal, and sold the Daphne bast
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at 2 Nep Rs per 5 Ibs. Approx. 10 % of this had
{o be fresh bast owing to the plant sap content used
in the production.

Soaking. 24 bours before the bast was to be
manufactored into paper, 20 Ibs. were placed in o
tall sguare concrele tank and about 40 litres of
water added. 'When the 24 hours had passed two
boys trampled the wot bast strips either aliernately
or together for nearly half an hoor. By doing this
the bast was further softened, but ¢ven more im-
portant, a thick red-brown biquid, vie waler mixed
with the sap of the plani, could be drown off after-
words, Thiv way in fwrn used oy signg for the
production of ordingry Writing paper, made of
50 % bust and 50 % waoste paper (sce p. 87).

Cooking, The 20 lbs. of bast were then placed
In an lron cauldron and cooked fof 29/==3 hours
in 20-25 litres of water mixed with 1 Ib. of soda
(NaC0,). Canstic soda (NxOH) could not be used
ns the paper would then lose its emooth surface,
One man at each fireplace fotched wood, looked
after the cooking and now and then stirred the
bast strips, To test whether the cooking was
finished small portions of bast were taken out and
benten,

Ringing. The bast strips were then put in o squars
tank {sides made of sil-wood and botioen an fron
plate). Two boys saw that the strips gor well rinsed
in running water for 20-30 minutcs, They also
picked out impuritfies snd lumps of bast which
wient back for further cooking.

feating. This operation ook place indoors to
provent the wind from blowing dost onto the bast.
In o room of the hoose B—10 persons (nearly
alwaye women) sat in u big circle beating the bast
sirips on a stope or iron plate with o wooden
mallet. Everybody beat about & pound at a time,
and when n lump was finished it was thrown into
the middle of the circle, The B~10 perions were
able to handle 20 Ihs, of bast in 4-5 hoors, there-
fore 1 person could beat 5 lbs. in approximately
10 hours (6 hours if efficiently done).

Storage. The bast mass was finally stosed in a
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wonden chest. Putrefaction was partdy prevented by
keeping the bast from the open air, 30 the maw
did not turn dark.

Mixing with water. When the bast mass was to
be used 1/q of the 20 Ibs. i. e. 5 Ibs. was placed in
g big iron pot into which 300-350 litres of fresh
waler had been poured. Two boys then stirred the
pulp very thoroughly with Jong sticks As o
Nunglibang this quantity of water and the small
pmount of bast faciliteted the even distribution of
pulp during scooping.

Scoopimg. The moulds used wers big wobden
frames under which a comparatively fine-meshed,
light piece of Indian cotton cloth was stretched,
The size of the paper depended om the arder,
sometimes it was 50 by 75 cm., but more often 68
by 105 em., e o linle smaller than that of the
Munglibang paper-makers. The scooping basin was
sither of the same kind as the rndng tank or a
concrete basin sunk into the ground. The scooping
was now performed by a specially trained boy, who
carefully distributed 3-3%/s litres of pulp all over
the cloth of the Noating mould by pouring the pulp
through his extesded left hand Two other boye
then lifted the mould slowly, each holding a shor
sicde, and passing it on w0 one of threr other boys,
who carried it dripping to the drving field.

W. B, BEATTY, 1960, p. 19, describes the method thus:
=, . ., the mould, worked by two people, i held wrist docp
in the stirred pulp, given & few sidiewise shakes, then lified
alightly tilted from the tank and allowed to drain for o
e soommds."

G. B, Shah stutes that towards the end, i e, 1958-
50 thiy more advanced method, the dipping pro-
cexx, war wsed fn Sundarifal, because they wem
experimenting a good deal just then, both with new
raw materials and new methods.

A batch of 100 moulds was thus scooped and
ecarried to the drying field. From the whole portion
of 20 Ibs. about 100 moulds could be scooped and
dried four times & day if the wenther was fine
Thus from 20 fbs. of Daphee bast 400 sheets of
paper were produced, which was the average pro-
duction per scooping and drying unit per day. Du-
ring the scooping and drying the boys also cleaned
cooked pulp ele.




Drying. As in Nanglibang the paper was dried by
aun and wind, Here ar only 1500 metres it is com-
paratively warm most of the year and the paper
dried in 50-70 minutes. The wet moulds were
plm:dl:miu;unuﬂ:nlthﬁlimgﬁdﬂlgﬂnlt
sticks just as in Nanglitang. After aboot u quarier
of an hour, when the upper hall of the sheets was
dry, the moulds were toroed and placed on the
other long side. Usaally the moulds dried with the
paper turned townrds the sun; however, when there
was a dusty wind the paper sides of the moulds
were turned wway from the wind,

Removal. The paper was nest removed from the
clnlhb}'m:mufahlmhmﬁchlﬂm.hn;
and flanened at one end, because the boys would
otherwise cut their hands. The same three boys
who carried moulds 1o the drying feld, turned
them and took off the paper. Finally the paper was
piled without being folded, and put in a storeroom
in the house,

b, PRODUCTION OF ORDINARY WRITING
PAPER FROM 50 % DAPHNE BAST AND
0% WASTE PAPER. Waste paper was pro-
cured from the big government block of offices,
Singha Durbar in Kathmandu and was transported
w Sundarijal by lorry. The cost for this was 60
Nep Rs for 1600 Ibs.

Cooking. 10 Ibs of waste paper cut into narrow
strips, Y/2 Ib. of canstic seds (NaOH) and about
20 litres of water were cooked for an hour in &
huge iron pot. The stromg alkaline solution was
needed to cleanse the waste paper and dissolve
writing and print.

Ringing. The cooked mass was washed out in the
water tank for 30—40 minutes; wooden sticks were
used for the stirring on account of the causticity of
the mixiure.

Beating. Since caustic soda injures the skin, the
wiiste paper could not be beaten manually with o
wooden mallet. ‘Therefore it was taken to the
dhiki-stamper. This simple treadle stamper is used
everywhere in Mepal for peeling rice, badey etc.

and has been used since time immemorial in many
parts of Asia, including China where it had also
boen used [or besting poaper [bres (see e g
CLAPPERTON, 1934, p. 4), In Nepal the dhiki
conststs of o 3—4 metre long beam, which moves
up and down like a seessw, mounted on a horizon-
tal axis 1-11/x metre from one end of the beam.
Every time this end is trodden down, the mallet
of hard wood (or a stone) at the ather end is raised,
and when the beam is released, the maller falls
into n hale in the ground or into a sione trough
(it works at about 25 beats per minute). In Sun=
darifal o men trod aliernately, while a woman
at the other end of the beam pushed the escaping
paper slurry back into the trough with a wooden
stick. The work was time-consuming, as the mass
soon became very thin. Thus it took three persons
6-8 hours to beat 10 Iba, i e lo separate the
fibres in the waste paper.

Ringing. The mass was rinsed in running water
once more, pow for 15-20 minotes.

Addiion of boxs fibres. 1y of the waste paper
mass (dry weight 29/ lbs.) and beaten bast from 21/
Ths. of Daphne bast were thoroughly mixed in 300
-350 litres of water in a big iron pot or tank by
two boys, Into this was poured 18 litres of sizing
liquid, called “thick water”, made by soaking
fresh Daphne bast (sec p. 86). From the whole
portion of 10 Ibs. waste paper and 10 Ibe, Daphne
bast about 400 sheets were made, which equals
the average production in one scooping and drying
field,

Seooping and drying. These processes Were car-
ried out exacily as described above. The paper was
stored unfolded.

¢. PRODUCTION OF WRAPPING PAFER
FROM WASTE PAPER., Here 20 Ibs. of waste
paper were cooked with 1 Ib. of caustic soda in 40
litres of water for rather more than an hour. The
first washing lnsted an hour or a lite Jonger, the
beating with 2 dhiki-stampers took 6-8 hours and
the second washing about 1/z an hour, Scooping and
drying was carried out as described abowve, and
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similarly about 400 sheets were made from the 20
Ibs. of raw material, This kind of paper was folded
immediately after its manufacture.

d. PRODUCTION OF CARDBOARD FROM
50% DAPHNE BAST AND 50% CHIUL!
BAST. The chinli bast wos received in the same
way and at the same price as the Daphne bast,
Chiuli fibres (see p. 57) were not regarded as an
impartant raw material, because the plant is Dot
gs common &8 the Dapline plants and also the bast
is twice as hard. Chinli wos pot wsed in Sundarijal
until 1954, and it was regarded as something of an

experiment.

Cooking. 10 Ibs, of chiuli bast topether with /s
Ib. of caustic sodi were cooked in 15-20 litres of
witer for one hour.

Rinzing. The bast strips were then rinsed in run-
ning water, this time for 10-15 minutes.

Begting, The beating was done cither by women
ar with the dhiki, which was cheaper, With this
instrument it took only 3 hours to beat 10 Ihs. of
bast.

Washing. Once more the mass was rinsed In rmun-
ning waler, this time for 1015 minutes:

Addition of Daphne bast. The beaten chiuli buast
and 10 [bs. of beaten Daplme bast were put in a
big iron pot with 100 Litres of water. For 3-10
minutes two men stirred the pulp, from which only
20 sheets of cardboard could be made,

Scogping and drying. When 20 moulds had been
reooped and put to dry, the bovs got on with other
jobs, such as rinsing cooked Daphne basi, waste
paper or chiali bast, repairing old and defective
moulds and cleaning the cloth for the moulds with
soap, before they continued the scooping and dry-
ing of o new portion of fibre mass. The finished
sheels of cardboard were siored unfolded.

e, ORGANISATION 1950-54 (nomber of work-
ers given under normal conditfons),
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Leader;

D. B. Malla, who besides running the factory ob-
tained orders for the paper.

Superviger:
D, B. Malla's son, who supervissd the production
pad arranged payvment of wages and the like,

Cookers:
| man of the coaking place.

Beaters:
f women and 2 men, who operated the diiki-
stamper,

Field workers:

12 bays of the ages of 10-17, working on 2 scoop-
ing and dryving units, each with 6 bovs, washing
conked bast, scooping and drying moulds eio. Nor-
mal good production about 800 sheets per day,

Extra assistance:
On busy days 5-8 persons from D. B. Malla's fam-
ily belped with odd jobs (unpaid).

[. ORGANISATION 1955-59 (the wages quoded
refer 1o 1959).
Leader and superviser as above, plos 1 derk.

Cooicers:
2 men at the 2 cooking ploces. 2 Nep Bs a day for
about 4 hours” work.

Beaters:

12 women, Wages according to amount of bast
beaten, about 3t/p Nep Rs for 5 Ibs. of bast (for
the finest writing paper), on the average they
earned about 21/s Nep Rs a day. 4 men, who opera-
ted the two dhiki-stampers. Average wages 3 Nep
Rsaday.

Field workers:
24 boys, 4 scooping and drying units each with &



boys. Wages varying, about 1| Nep R. s duy. Normal
good production about 1600 sheets a day (400
moulds needed for this peoduction; in ull 900
maoulds were available),

Extra assistance; voluntary workers as above.

g PRODUCTION AND SALE. G. B Shah
states that during 1950-59 the tofal production of
paper and cardboard in Sundarijal smounted o
ghout 150,000 Ihs, If we reckon with about 200
working days a yvear {Oclober 1o May), then in the
course of these 10 years an average of 75 Ibs. of
fibres must have been consumed per day, or in
the course of the first 5 vears abour 50 Ibs. a day
and during the last 5 years 100 Ihs. a day. I
these figures scem rather high, it must be remem-
bered that great quantities of fibres were required
for the production of cardboard.

The paper from Sundarijal was sold almost ca-
clusively in the Kathmandu Valley. Here it was
bought partly by stores for resale, partly by makers
of pads, envelopes, flling folders etc, The bigeest
customer was the governmental administration,
When a large amount of paper was required spe-
cial offers were solicited, subject to conditions of
quality, price and time of delivery. Against a small
pdvance, often 10 %, the paper was made and de-
livered according to such an agreement. Big firms
used the same procedure. Only seldom was bosi-
nets done through middlemen.

According to G. B. Shah middiemen can operite
in the following way. When paper is not to be
had in the market, businessmen visit the various
localitics in the mountains where paper is made
and present their orders. The paper-makers receive
an sdvance of 50 %, When the paper has been de-
livered the businessmen will resell it at a good
profit to bigger purchasers. Even if there s oo
guestion of an officially recognized monopaly, it
functions as if the buyers have a mosopoly of
resale. However, if the paper-makers are dissatis-
fied with the agrecment, they sometimes sell the
paper in the bazaar themselves.

h. PRICES OF PAPER IN THE BAZAAR

Sundarijal paper, prices per sheet in Nep Rs:
[950-53 1953-56 1956-59

Finest writing paper: 014 0.18 0.22
Ordinary writing paper; 0.10 0.12 014
Wrapping paper: .04 06 0.0
Pasteboard (production

started 1954): 1.25 1.50

Far the finest writing paper G, B, Shah also gave
the following prices per Ib. (size 65 by 105 cm.).
1940 2 Nep Rs; 1950: 4 Nep Rs; 1960: 7 Nep
Rs and 1965: 12 Nep Rs. (If the basis weight is
22, one Tb. of paper equols about 30 sheets.)

It may serve a¢ & comparison that in 1964 the
ordinary quality of paper from the mountains (size
4% by 64 cm.), corresponding to the wrapping
paper from Sundarijal, was sold at sbout 2.5 Nep
Rs per Ib. in Kothmandu, while the price of rice
was 0,60 Nep R per 1b. In 1968 paper from the
mountains cost 005 Nep R. per sheet for the
ordinary guality or abont 4 Nep Ry per lh. The
price of rice was now (.8-1.0 Nep R. per Tb.

Prices of peper of the ordinary quality and of
rice in 1832-35 were respectively 021 and 0.03
Nep R. per [b. (p: 63). Thus up to 1940 the prices
of paper as well ps of rice rose by a factor of 3.
but from 1940-1968 by a factor of &, while the
proportion between the prices per k3. of paper and
of rice hus been almosi conswant of 41 during
the lag 150 years,

3. Tripureswar, Kathmandu
In 1948 a paper-making workshop was established
as part of o development centre for a number of
local crafts: “The Couage and Small Industries
Depariment”, simated in Tripureswar on the oul-
ekirts of Kathmandn The object was to Iriin
people in an occupation in danger of dying out
To begin with tools and methods of production
were very similar to the traditional ones, but little
by little more modern methods were introduced
and experiments were made with new fbres.

In 1961 the jollowing machines were acquired:
a cutting machine, n boiler, 2 hollander {for mixing
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and mechanical treatment of fibres, trade mark
Vulcan, Bombay), a calender (o give paper sheets
a smoother surface), and o machine for grinding
fibres with a stone dram without substantially
shortening them. Plate 106 shows a sketch ground-
plan of the works, The model for the factory was
u similar one In Poona in India. The ides was (o
intreduce modern methods of prodoction, so that
people with a professional background would be
available when the firg proper paper-fuctorics are
established in Nepal. A paper-making waorkshop
with an almost jdentical sci of machinery is said
to exist at Pansudi in East Na, 1.

When 1 vishted Tripureswar in July 1964 pro-
diction was temporarily suspended as is always
the case during the monsoon, when the workers
are in the fields. But in the winter scason about
30 people work there, 20 of them being more or
less specially trained, people from families who
are traditionally paper-makers being preferred for
these posts, The superintendant was H. B. Singha
Rauya Mgjhi and the manager H. B. Baruwa, who
studied the advanced technigue of production of
handimade poper during a stay in Japan.

In Tripureswnr many different types of paper
have been prodoced, including writing paper,
wrapping paper, blotting paper, serviettes, wall-
paper and cardboard, Apart from Daphne bast,
Duphne warte paper and maching-mode  [ndian
and European wasie paper, the fibres wsed havé
been rice straw, sebai grass and imporied wood
pulp. Two or more {ibres bave often been com-
bined to obtain special properties or where it has
been &n economic advantage.

The various procedures of manufacture will not
be described n detail, a8 in most cases i B8
question of the methods already described or re-
cently introduced ones from abroad. 1 shall just
mention briefly the prodoction of Daphme paper
and paper from rice straw 1o show how the ancient
handicraft has been adapted to a more advanced

technigue,

o PRODUCTION OF WRITING PAFER
FROM DAPHNE BAST. After the bast strips
are ¢ooked in Iye of ashes for 2 hours and the ash

particles have been removed by rinsing, the sirips
o

are beaten with a wooden mallet. It fakes one
man 4-5 hours to beat § 1bs. of bast. Then follows
n grinding of the mass to improve the sizing of the
paper which incidentally is considersd the muost
difficult process. After that a concrete tank is flled
with 1000 [itres of water and pulp from the § b
of bast, and very thoroughly stirred,

The moulds are wooden frumes under which a
piece of fine-meshed cotton cloth is extended (the
imprint of which is slightly noficeable in nearly
all of the paper samples brought home) or o wire
net (a5 in the moulds I saw, possibly for making
the heavier qualities). The soooping iy performed
by dipping the moulds in she pulp [or about 3
seconds, Finally, the mould s tirned and the wet
sheet is transferred to a sheet of felt lying on the
top of & pile of alternate wet paper and felt shects
By pressing this “sandwich” most of the moisture
from the paper sheets fs driven out, and the finad
drving takes place out-of-doors in the sun. On
aceount of the grinding the finished product is
much more suited for writing than that which is
produced in the mountains, but less glossy and not
0 aitractive in appearancs,

For the production of writing paper Daphne
waste paper has also been used, frequently with
straw fibres ndded. Waste paper is mostly used
for making coloured, lower quality paper and card-
board,

b. PRODUCTION OF RICE STRAW PAFER.
H. B. Baruwa writes that paper from rice straw is
made in the following way: Bunches of rice straw
are cleaned and cut into pieces about 8 cm. long,
which are cooked In water with caustic soda
{NaDH). Then the mass is placed in a basin with
water, and rinsed 3—4 times.

The beating is done with a wooden mallet on
g base of wood or concrete. Often wod puolp or
waste paper pulp is added to the siraw pulp (n
the propartion 1/8-1/10). If the paper is to be made
fit for writing, resin soap cun be mixed in.

Rice straw is very cheap, but rice straw paper
is not nearly a8 good as the Daphee poper and is
therefore less used. H. B. Baruwa states too, that
rice straw and sabai grass were not used in the
production of paper in Nepal until 1940,



¢ VARIOUS QUALITIES. The different kinds
of paper mentioned below are samples broaght
home from Tripureswar. Fibres, basis weight, opa-
city, properties of strength etc. of some representa-
tive samples have been examined and are given
in the tables pp. 226-227. With regard to the com-
tent of the varous fibres see also p. 197, Unless
otherwise indicated, the mould is made of fine
cotton fabric with about 70 threads per 50 mm.
(Four different quolities are scen in transparcacy,
plates 195-198.) In Tripureshwar the paper is also
coloured or treated with starch paste (see plate 107)
and glazed (plate 109).

¥riting paper

1} A good, white paper mide of two layers plusd (ogether,
.00 mm. thick, glared (me. 37). Made solely of Dapfme
fibmex,

7) Rather brownish, hard, for office use, 0.09 mm. thick
(maw, 31 awd 33 When held op o the light s greal many
black dots are visible, Fairly thoroughly ground Deplue
fibres.

3) Fairly white and very soft, 0.13 mm. thick {so. 33).
About 173 of the material & Dapkne fibres and 173 staw
fibres (thir specles Or wnidemiified; found fn many somples
and mmrked (%), Perbiaps it i8 o question of straw fibees
from sabad grass). The sample alw contains fibres of
conifer and mechanicu]l pulp (firy and & few [boes of
hardwood,

4} An almost white paper, glusd and glazed on one mide,
0,19 mm, thick (s, 38} Consisty chiefly of conifer fibres
{fir), but also smaller quantities of fibres from hardwood
and straw {x). The paper is said 1 be made partly of
waste paper and is amply coated with starch.

%) Grey, 0.19 mm, thick {no. 36}, also used as wallpaper.
Very shor-fibred and chiefly made of rice straw fibres
{in Sundurijul it was claimed to be made af fibees from
sabai grass), Contains moreover small quantities of Daph-
me fibges. The paper s amply treated with starch,

Emvelope.  Fairly white, 0.20 mm, thick. It is gid 1o be
made of choice white waste paper. Consists mainly of
gonifer fibres and mechanical pulp (Tic)h, but also of fibres
from hardwood and stzaw (). The paper is trealed with
siarch,

Servigrse, Fairly bright, soft, 010 mm, thick. Aboat
5% Duphne fibres besides conifer fibres and mechanical
pulp (fir) and also straw fibres (x).

Wrapping paper. Very brown, glazed on one side, 01§
mim. thick (aes 34 ond 355 Wisen held (o the light many
dark lumps and knois can be seen. Made exclusively of
Daphme waste paper.

Cover paper. Thin as well as heavy qualities from 0.1
£ 0.4 mm. ihick, Both coloured and uncoloured qualities:

I} 0,11 mum, thick, coated with o yellow colour, orpiment.
The paper s called aix in Kathmandu and s made of
somewhat shorened and thoroughly beaten Oaphne
fibres.

ﬂaummmgimd.n.ummﬂnwmdnd
mined waste paper. When held to the light, a few big
lumps of fibres are o be seen in o short-fikred mass. The
paper consists mainly of straw fibres (x) besides Daplure,
coniler and hardwood fibres und also o good donl of
mechandcal pulp (firk

3) This paper it dyed by putting together one undyed
uhulmﬂnwdﬂdﬁuﬁ..udﬂnﬂmdlhﬂm]llmm
apart, 4o that o marbled effect is produced. The paper,
0.16 mm. thick, Is made of waste paper and the fibres are
much shortened and damoged. There are fibres of hard-
wonsd ool conifer {Including a portion of mechanical
wood palp from fir) as well as Daphne ond struw fibres.
The paper is very atarched,

&) A red-lilac paper like blotting paper, 0.23 mm. thick,
sl made af waste paper, It contains moatly strow fbres
{x), but also fibres of pine and fir (mostly as mechanicnl
wisod pulp) and Daphne fibres,

£) A slightly brownish, soft paper, 0.28 mm. thick, mnde
of straw fibres (x), conifer fibred and mechanical wood
pulp (fir} and smaller quardticies of fibees fiom hardwend
and rice strow (7],

Pasichoard

1} Slightly brownish qualitics for bess fine binding or the
fike, 0,25-0.30 mm. thick. They contain chiefly straw
fibres () but alse a portion of condler fibres anel Fsechin-
nical wood pulp (firk

71 Mat, black-coloured, 0.53 mm. thick. Dye has been
added to the pulp (1,C.1L Cotton-Black Extra). The paper
contains straw Hhres of condfer and o few fibres of hard-
wood, Tt Is made of various tvpes of Wisie paper,

3y Thick, stiff, qualities, glazed and more white on one
side than the other, 0.6-0,7 mm. thick. It is said 10 be
made of waste paper covered with writing, Comidins on
(il whide the same fibres as the previows smple.

4} Fairly white, soft drawing paper, sheet 44 by 55 cm.,
0.75 mm. thick. The imgprint of the mould is from a metal
wirs met with 30 to 36 wires per § om. Besides strow
lihm{.:ll.:hupu:pumntaimnpnnimﬂrimsmw
fibres and fibses from both hardwood and eonifer (inclhu-
ding mechanical wood pulp of firk,

5) Black-cotoured, (.83 mim, thick, The dye B conted o,
Coontains the same fibres as the previois sample,

4, Names

The Newars call paper bhioin (proncunced Jong), &
pame which i not known in Indian or Tibetan
sources. 1t may have a Chinese origin, CLAPPER-
TON, 1934, p. 4, thus gquotes an eacly Chiness
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source, which calls the unfolded paper fan. TUR-
NER, 1931, gives the following names for blank

papen

p B Ckagaf, adi. white,"
Ykhmat, or kigsj or kigad, 5. Paper,™

p. 219: “jisti, or distd, & A quire of paper.”

s “dhadi, or dhagse, & Bundle (only of paper);
dhadda, 5, Bundie of paper, ke, Hai®

p. 334 "natihi, & File of papers, bundle, packet.”

o, 419 “bandll, 3. Bunsdle or ream (of paper); Kanwornd
Eng. bundle,™

F. Pasting, Dveing, Impregnation and Glazing.

Manufacture of Ink

Machine-made paper and pasteboard arc usaally
made so that they do not noed D be bl up nto
more layers or further worked to obiain a special
surfpce eic, Imter. This is oot the case with the
handmade paper. Apart from the paper workshops
in or near the Kathmonde Velley, the paper-
mukers alwaa delfeer the paper (i whole, el ved
and unimpregnated pheets of a single layer, 1o
make ihe paper fit for & number of different uses
further treatment is undertaken by small work-
shops or the consumers themselves, This s neces-
gary because in an untreated state the paper is

foo thin and poroos

1. Pasting

Many applications, such as for mss,, demand paper
ocomElsing ol |1'||||I|51||: |'.|_-.'|.'|~:. (3, B. Shah wnites that
whent flour paste is used for this purpose, whereas
P. H. Bajracharye states thot rice floor pasie s
aleo used. Both have beéen emploved, especially in
the Kathmandu Yalley, where rice and wheat are
prown. In mss, wheat flour starch occurs most
[requently. This alsc apphbes to- mss from the
Lamnist highlonds. There nee 15 common, bot not
rice [our, and barley iz onsuitable owing to it
brownish colour. The pasting together of the single
layers (plaie 107 [rom Trpureswar) 15 wsoally
carried out with great éare, and il 15 sametimes
extraordinarily difficolf 0 determine how many
layers o sheet consists of.

2. Dyeing and lmpregnation

In the treatment of paper with vorous substances
the wim is gencrally o obfain two or more of ihe
following propertics: colowr, toxiciry, sizing and

¥l

pirgngth. Among Mepalese mss. there are warouos
frequently recurring methods of treahng the paper
Most of them have been in use up o quile recently
nnd are also encountered in other uses of the
paper.

a. THE BLUE-BLACK PAPER. Evwer since the
beginning of the 13th ceniury, probably even
carlier, mss. with gold or silver writing on blue
blnck paper have been made in the Kathmandu
Villey. Such paper is still produced and s calied
hakubhon (pronounced hakufong), which in Newan
simply means black paper. P, H. Bajracharya says
that the black colour is called mifago (TURMNER,
1931, p. 350 Indigo.” and: “nilo, Adj
Blue,) and that it is moch more posoncus han

“nil. &

orpiment, Le. the yellow arsenic wsed for the
vellow mss, Mrs. Ruth Christensen gives the in-
formation that the biue-hlack dye is extrscted [rom
o plnnt called nifoifio. This is probably the wege-
table dyve used since early times for the blue-black
mss. [is toxity is scen from the fact that even very
aold mss on this paper are never wonm-caten or
domaged by mildew ete

PINDRORG, 1967, p. 23, writes that the hiack
colour is obtained after trestment with 3 special
extract from the Areka palm, BRANDIS, 1911,
p. 646, mentions: “The Areca Palm, dreca Cafe-
chu” The dye i8 applied without using starch
paste. ‘This is the reason why it has becn found
neceszary o glaze or lacquer the leaves: (generally
aply the squares with text) before writing on them;
this procedure is also upsual in the case of the
Tibetan blue-black mss. The blue-black paper is
still being made; in the paper factory in Tri-
purcswar an L C. L dyveing chemical was used (o

colour the paper black.



b. PAPER TREATED WITH ORPIMENT.
Yellow arsenic, orpiment {Ass5s), has certaanly been
known amd uwsed for Many purposes il most af
Asin gven from prehistoric times. LEVI, 1905,
Vol 111, p. 182-83, indicates a source from the
#th century mentioning the sale by merchants in
Nepal of cotton and “honng-hoang”, which secms
to be orpiment. GULIK, 1958, p. 137, stnlés that
tr'-huang, orpiment, was vied in China in the 5th
century for the i|:||[::r|:;‘.::1_'|I'J'-.:II:| of scrolls i arder o
keep mway fnsects; the material i also mentioned
in several sources from Tibet,

According to my investigations (see the wubie
p. 248) none of the Nepalese mss, on palm leaves,
which sire all from before the 17th cemiury, have
been treated with orpiment, and with regard to the
paper mss. this treatment does not become gencral
pntil abont the 16th=17th century. After thet time
all  me, the Kathsrandu
Falley gre ireated with crpimens, with the - excep

howeEver, uﬂl.r!_l.' [y
tion of the rather lesy common mss, on bue-black
[PEIHET,

At Jorgsnesh Stalionary Works, Kathmando,
which produces writing blocks, envelopes, covers
etc., they explained how the yellow paper is made.
The minersl haridall (hardall) ts+ bought in the
bazianr {plate 109). This almost insoiuble mineral
{in water) is crushed into powder with o moriar
and sprinkled im0 a pot with ground rice, With
water pdded the mixtore is cooked inio a pasie
until it reaches o suitable consistency—almost a8
tooth-paste. Finally one or both sides of the paper
are coated with the paste either with a brush or
merely with the fingers. This simple procedure is
undoubtedly the one that bas always been used
This impregoation with poison a3 Profeclion Agamel
mice. raty, insecls and mibldew is certainly effeciive,
Paper treated with orpiment is rarely gnawed atong
the edges and it is pever worm-caten or mildewed,
oot even when only one side has been treated with
the material. After many hours of work with wich
mss. | have often felt & curious stinging 8t the
finger-tps,

The paste adds other properties (o the paper
The rice paste fills up the speces bebween the
fibres in the surface of the paper, which makes it
smoother, less easily soiled and, what is especially

importint, more sulfable for writing on. In add:-
ton Lhe paper hecomes iffer.

In time the orpimént is oxidised inio arsenions
trinxide, As=Dp, which i white but may fom grey
white due to absorption and reaction with wates
that resulis in recrysinllisation. Old mss. treated
with the yellow mineral are sometimes grey-white,
except in the middle of the leaves, where the
vellow coloor has remained, When in the literalure
on the subject mention is made of carly mss. pre-
pared with white arsenic, the paper may quite well
have ungln:l!l.:r been treated with orpiment. (This
iz perhaps the case with some of the Weber-
mss. from before the Sth century, described by
HOERNLE, 1893, p. 3, and found in Kugar m
Chinese Turkestan a little north of Leh in Ladakh
As Hoernle suggests, it could also be a question of
treatment with the shove mentioned very poison-
ous arsénious trioxide. According to Dana's “The
Yystem of Mineralogy”, 1946, Vol. [, this muneral s
found im namre as arsenolite and claudelite, and
i the resuli of the chemical resction of different
arsenions minerals. Moreover, It may be produced
from orpiment by peastng.)

Chrpiment i8 mined in severnl places in Hima-
loyn. KARAN, 1960, p. 90, writes: “The prin-
cipal imports im0 Nepal from Tibel are shavils,
wosal, salt, borax, musk, yvellow arsenic, gold dust,
antimony . .."

TURNER, 1931, p. 632, calls orpiment Hartil
JORGENSEN, 1936, p. 175, gives the words
harital (Tirh.) and p. 178 heladhal (haritilaka) ull
from mss, dated to the year 1711.
¢. PAPER TREATED WITH STARCH. For-
merdy, when manuscripts were meant to last for
generations, surface treatment with only starch
paste was unusual. To-dey it has bowever become
general. Such a treatment is shown in plate 107 o2
the paper fectory in Tripureswar. Here i secms
that starch powder is sprinkled on a sheel of paper,
which is then mosstened with wober

d. PAPER COATED WITH LIME, Some papar
mses. from the Lamaist  highlands have @ grey-
white, chalky surface. X-ray spectrographic in-
vestigations show that in these cases il i3 a guestion
of paper impregnated with ground Hmestone (seo
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p. 248). This treatment first and foremost sizes the
paper, but it also makes it whiter and peotects it
against mould. The grey-white paper, however, is
most Irequently merely beavily impregnated with
starch, Trentment with polsonous materials is less
necessary in the cold and dry areas of Northern

Nepal,

g, PAPER COATED WITH OCHRE., Seme
few carly mss. from the Kathmandu Walley are
trented with the orange-red mineral, ochre, This
material presumably has the same effect as lime,
and red is also a sacred colour,

f VARIOUS COLOURS. Dyeing of the hand-
mode paper merely for the sike of & colour effect
is much more common to-day than formerdy, prob-
ably owing to the recently introduced Indian taste
for gaudy colours. Some decades ago the paler
vegetable dyes and earth dyes were still quite com-
monly used. SEN, 1940, p. 463, thus writes in con-
nection with paper-making in or near the Kath-
minda Valley:

“When still in solution [the palp] any dye could be wed
i make coloured pajera Vegetabis dyes (such as: -Tirma-

ric o make yellow; AMarfletha to make red; elc, ¢ic.) ane
the best and the cheapest.”

3. Glazing

After having been glued together, possibly dyved or
impregnated, paper for writing or paintings is usu-
wlly plazed, using a stone, a block of wood or
glass, or a conch, Most Nepaless paper mes. have
distinct strenks from such treatment. Plate 109
ghows the glazing of paper at the paper factory in

Tripureswar. It was done with a conch on n wooden
board.

4. Manufacture of Ink

(i. B. Shah sates that the Gne, wery durable MNe-
palese ink, was made in the following way (in the
Kathmaundu Valley):

=t & mode out of the leaves of a cerialn plant, called
awriat, n kind of spvobales mixed with & plece of cmfechn.
0% fenves and 20%; catechu hre cooked topether in an
fron pot and then purified by passing through & piece of
cloth.lis colar is broemish-black,™

TURNER, 1931, p. 21, writes: “amalo, or imlo,
usi, pl-& .. The hog-plum, myrobals, Plyllan-
this emblica,” According to “Nepal Trade Dic-
tonary”™, 1959, p. 162 “Aeocia catechn = Cutch
Tree” and “Phyllonthur emblica = Emblic Myro-
baolan."

G. B. Shah further states that gold and slver ink
is no longer produced in Nepal, but is imported
from Indin

Another recipe for ink originates from the
Lamaist Bodnath near Kathmaode, Here the
method s as follows; Soot from pinewood sgron-
mé-fif (according to DAS, 1902, p. 338: “Pimus
picea (Tibet); in Sikkim Pimuw longifolia i so
called.™ and sugar are mixed ond thosoughly
ground. Borax, mscha-le (DAS, 1902, p. 1019) is
ronsted untl it becomes slightly reddich, where-
upen it is ground and mized in. Moreover o glue s
added—an extroct made of Jeather bodled in water
and filtered; finally flower pollen is added to make

the ink frogriami,

G. The Prospects for Nepalese Handmade Paper

The paper-makers in Northern Nepal are hkely to
continue their ancient craflt for & few decades yet
However, it will surely come to an end, as it has
done in India. The paper will be less and less able
to compete commercially, and more decisively, the
new laws concerning the nationalized forests will
probably bring production o a standstill. Nepal
has, according to G. B, Shah, 14 provinces and in
each ooe of these a Divisonal Forest Officer, who
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together with his men makes sure that the new laws
are ohserved, often with the help of informers. In
many places paper-making has been prohibited
cspecinlly where the poper-makers use wood for
the drying of the moalds, because valuable virgin
jungle is destroyed with disproportionately small
profit.

Modern paper industry does not seem inclined
to make Dophne paper, primarily because it s dif-




ficult to cultivate the planis on a large scale. More-
over, to-day it is possible 1o make paper more
suftable for most purposes from much cheaper
fibres. Some handmade paper will probably still be

Summary

Paper-making in East and Central Nepal (the most
corrron method)

The manufscture is mainly done by Tamangs at
altitudes from 1800 m. to 3500 m. around the
caravan routes to Tibet. It is the main occupation
of most paper-makers, who live 3-10 months in the
forest, during which period their family (brothers,
sisters, parents and grandparents) take care of their
furmsteads and fields forther down. A temporary
hit is made in the forest near a stream. It houses
the workshop as well as the paper-makers, usually
& married couple with their children, The method
is the simplest possible and the most primitive
existing, but it is quite efficient. There are the
following stages:

|. Harvesting of bast usually done by women und

children. One bunch of 5 Ibs. costs 1 Nep R

(15i4).

Soaking and cuiting away of black flaws in the

buist,

3, Cooking in lye of oshes {often with the sap of
Rhododendron arboreum leaves). For 5 lbs of
bast about 20 litres are uged.

4, Beating with a wooden mallet, which takes
11/s=3 hours.

i, Rermoval of lnmps of bast,

#. Mixing with water (dilution approx. 1/40 accord-
ing to weight) which is carried out with an
instrument resembling o butter-tea churn made
of bamboo,

7. Scoeping of the pulp into floating moulds. They
are simple wooden frames uwnder which coarse-
meshed locally made linen fabric is extendsd
{18-35 threads per 50 mm.), The shects meas-
ure 40-50 cm, by 6065 cm. Each but pos-
sesses 10 or more moulds and produces about
200500 sheets a day,

8 Drying sround a big fire, during which the
moulds are turned 1807, S0 much wood is coo-

=

—_7

used but merely for specinl purposes, such s im-
portent documents, special writing paper and for
ar

sumed that the paper-makers have to shilt to
ancther site every 3—4 months,

9, Folding of 10 sheets, 20 of such small bundles
or 200 sheets which are then tied into n larger
bumndle.

The paper is made exclugively of Thymelaeaceae
fibres and in 3 (4) qualities. The common guality
has o busis weight 15-20 g/m.?, and from the 5
Ibs. of bast about 250 sheets are obtained. The
paper is brown to red-brown, thin and ofien with
holes and picces of bast ete. Price 5-6 MNep Rs
per 200 sheets {1964). The best quality is less brown
and has a basis weight of 30-35 g/m.* From 10
Ibs. of bast nbout 250 sheets can be made. The
paper can be written on in ink on both sides. Price
14-15 Mep Rs per 200 sheets,

Paper-making in the Baglung district in West Ne-
pal

The manulacture is mainly done by Magar and
Gurung and in altitudes from sbout 1200 m. 1o
2000 m. mround the important caravan roule vin
Mustang to Tiket. It is only a secondary occupa-
tion performed together with other work in the
fields for 3 1o 4 months during spring (February
o the end of May), The workshop is temporarily
gstablished in on¢ of the ficlds belonging to the
paper-maker near his house. Both the paper and
the method ase different from those of East and
Central Nepal, and bear witness of some improve-
ments which resemble paper-making in Central
and West Tibet. There are the following stages:

1. Harvesting takes place higher up the moun-
tain, by people who sell the bast to the paper-
makers ut 1%/s Nep Rs for 5 Ths, (1964).

2. Soaking and cutting away of black flaws in the
hast,

3, lsf eooking in waler together with abount 12
Ths. of wood ashes.
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4. Rinsing the bast in & stream to remove 2sh
particles. This is dooe by trampling the bast
for 5=10 minuates.

5, Cutting away black parts thoroughly, which
kes about half an howr.

6. 2md cooking i lye of ashes for 20-30 minutes
(1964). Tn 1970 another paper-maker cooked
the bast for about 2 hoors in lye of ashes
[#aving out the Lst cooking.

7. Ringing in a bamboo basket under running
waler.

§. Beating with a wooden mallet on a stone slab
for 4% hours, usually done in small portions.

9, Mixing with water (dilution approx. 17600 ac-
cording to weight) which is carrted oot with 4
wooden stick,

i0. Scooping; the pulp is poered into floating
moulds. These consist of a big simple wooden
frame under which a fine-meshed cotton fabric
is extended (40-60 threads per 50 mm.) using
4 thin sticks sewn into the 4 edges of the
fabric, The sheets measure about 60 cm. by
120-140 cm. The paper-makers (often man
and wife) mostly vse 4-6 moulds and produce
only 30 big shects a day, which require about
ity Tha. of bast.

11, Drying of the sheets by sun and wind,

12, Folding tkes place on the mould just after
the paper has been Ioosencd from the fabric,
It is made ints bundles of 20 sheets.

The paper is made exclusively of Thymelacoceas
fibres and in 3 qualities. The common quality has
the basis welght 17 ¢/m.® and is brownish, often
with boles, but seldom with pieces of bast efc,
Price 3 MNep Rs for 20 sheets (the paper-maker
receives 2 Nep Rs) The finest quality has the
basis weight about 26 and it is almost white and

Q6

with no flaws It can be written on in ink on both
gides nmid s the best paper in Nepal. Price 6 Nep
Rs per 20 sheets {the paper-maker receives 5 Nep

Rl

Paper-making in the Dolpo dixrict in Noviimen
Mepal

Bhotias have made paper from  Wikstroemis
chamaejasme but ccased making paper sbout 15
vears ago. The method was probably not different
from the Tibetan one when using this special mw
inaterial,

Paper-muaking in the Kathmandu Valley
paper-muking in the Kathmandu Valley is not
known to have taken place before 1940, and o
possibly hegan here becsuse of the sesrcity of
paper after the outbreak of World War IL It was
started in Knthmaonde, first ot Bhodonkhel and
then in Chetrapatl. The manafacrore was on the
whole the same as in the Baglunp-district becasse
the paper-makers were fetched from there. The
piper was made from Thymelncaceae bast and
waste paper, Treadle stampers and chemicals wers
goan introduced.

Paper-making was stopped from 194350 bet
continued fn Sundarijal 1950-39. Many new row
materials and methods were introduced, for ex-
ample the dipping process (from Japank A gmeall
factory was established in Tripurcswar almost
within Kathmandu in 1948 w train people in
paper-making, The manufacture first tock place in
the traditional way, but in 1961 various modern
machines were installed and magy new raw ma-
terialy introduced, including rice straw and mech-
amicill wood pulp. However, the paper is st
sconped by hand (1%70).







Piate 42, Edeewortiie pardied (Wall) Meisn: o
graving from WALLICH, 152}

Plawe 43,  Daphmee inoslvermte Wall, engraving from
WALLICH. 1530,

Plide 4.  Daphae suredl W, W Smith of Cove; doaw-
ing in colowrs in CURTIS, 1933, TAR 9297, Natice
the very long pointed lobes of fhe. perianth.




Plate 45, [irled samples ol leaves of Paphoe Wofue
fwhivve ) amd Dapdine paprracen [bhelow), Soale B3

Plade 46,  Daphme fivedeg Ham, eX 1B oo engravmg on
Memlese paper from WALLICH, 1820,

Plate 47, Daodie paprraces Wall, ex Steod. ermamd. W
W, Sgmith ¢t Cave; drawing from I-‘u,f_;llfl'.".-!ﬂf'ﬂ-'t | &4
Pl 148, Motice the poitted lobes of the perianth m con
trast o those of Bopliae diofud
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Fiwie 11
Girtlen clammjaene.  Shosd amd ol

Plaie 48, Wikvroeudy chemarforme L., drawing in coloums fno
CURTIS, 1924, TAR. %24

Plate 49, A sample of Wikereeriin clamariome L loansd oes
Muktlnath in Morthwestern Mepal &t about 3700 m. 1 was 6
end of Tlowering st the beginming of November, [0

Plate 50,  Wiksroemia chooviejimme L drawing from BASH YA
1931, plate 1L

Plate 51. The village Junbesi, 3000 m, (see map below). onl
fow km. north of the paper-making locality (plates 33511 ne
Thpmil, Enst Mo 3.

Plate 5L  Map of the Solo districh Elevaliors sre inlicated
feet (10L000 feet 15 approx, & OKE mciresh




Y T

l : i,
JARSINDHU
e - b W E# "i"‘ g
BHANDAR L _ 1 ; ~ UNBESI = RINGM i 0

|',|:| iy

BAZAR | /
' 1 'K \ =y
| | -| il
) =
(o] 1 B 7 /u CHIANG.GOMPA

T —
g
.xLI:I-E'IHHHAHI b

—— lrh
— Pl
oltitude (feet]




PLAN OF

PAPER - MAKING
-5 WORKSHOPS
N 1:400

all measures in metres

il
[=)

] ih’
F"c
' ] 1
a-| Reference points. (I |f | |
II |I lll:n.i," I
—_— El-l'lul'l'l f II II || Il|l |:I
fil
| | L
— Points of same [ | .
elevation connected ! [ | | '|I
wiith heavy lines. | ! | / Ly
Elevation in rela- | | \ {7 :
tign ta stream f || L a
ouiside hutl is | | ||." s
indicated with Fi II.II
a plus [+} in frant | | hy #2327
of fiqures. _I | l:"
fey ¢
— Other triangu- | { hy
lation lines I "
I f |
e oy ¥ | !
Lines of sight. [ 1 fel
{0 "?II =
| .::'- [ I
2

Flate 53,




L | Hut 1l scen

ink ¢ (s sife plan

Hiarr T seer
i pomi § i

corner sl







HUT 1
1 3 I

all megsures in cm.

cooking couldran: g

diameter &0 | s o
twight 23 . ‘haight 70 2
FI hent 1o
aah bosket ) 2 !
upper diam. 5‘ i T—-—'
lower diom. 21 = ,h—hi:l ]
height 55 | S |7 s bl |
b
vessel for lye: w7 TAstones
inmer langth 110
inner breadth 30 & =
height 30, depth13 sticks =
pulp vessel T -
inner [engkh &2 string
fnner breodth 8
depth22 |
| Bl sk e
| =
gl ey
a A{-ftht fireplace 2
R |I'|I' 2 stones |
| ] I| Il E:::I
|I | l'. |I X 55— = E'!
I
i el 1. |:.'I': =
- el e B
BN
Plate 55




VW

Lgamdl

#

""I-'--:g:"-l;'l-ll-'—'-p-‘..:-_-—-l-‘h &
- L. .I

-
A, -
o L E gk

el B

Plnte 53 Hut [l

Plate B0, Huu I, where theé couple Ganza and Seili worked,




entronce HUT IO
. 1: 40
| s e W

height 180 beamn 485
suppart of beom

eaorthan wiall

Wy '
] - 3,
’
| ko roof 214 '
o :
g I ' Tshicks fiad ¢ it
= " E TR A =
fireplace g30 | Qs decesp | L]
| o ta roof 285 :-:H:_ £ 1T
= :. 180, 2 ..";;5. --TI.ED.I..I.. (R Iiftruln f
U 06 | o il se _ | @]
= I . FA . | =] |
8 A=l
pulp vessel 70 |1
| stick 108 C? e’ ! il
. * miwer s £
VAR i
%\ ) height 175 o
a0 il
&
m
F
ol
hammering
& hearth | Dost
i helght 40 [ : i
1[5 baard in flaor
#—-'— T e e TR =
o et shelf far
T sleeping area 2 : poper bundles
-1 (raised cm.) — = Bl
{ clothes rugs 4
and provisions shcks |11 || bork string
shalf for — e |
small things L 1 130 =
[ 20 N

Plate 6.




Plute 62 Luteral bramches of Daplae dialve are cual
of { weith @ Rudw (Cianea, [0

Plage 63, The bark b separated from the s and
the whire inper bark (the bast) from the grecn onsler
tark.

Plare 64, Woman basi collector on her way 16 18
p.uk:r-nl..kcls with dry bast sirips

Pinte 65, After 12 hours’ soaking im a pool of wak
the hast wrips are clexnsed of imparities (Seill. [T







Plate 64 Dark parts of bast pge ool of

-.'1|'-.'_'ri|'|'-. aroumd deaild Bieril branches (1)

Plaie 6T, The ush haskel under which lyvi

of mahes v collected (1L

Leaves ol Mhoadodendron  af

third dsy 413




Plage 69, The bost sirips are cooked In Pve of ashes and teoed from time to time (CGanza, I1EL

Plate 70 The hast srips are then heuped, beaten fat, re-heaped. beaten and 3o on (Ganga, 111,







ks place in o hollow |
hit mstrument shown plaie B
Gamnazp, 1000,

Plade 2 Fulp i soooped in
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Iy distrsbuted with L Linget
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Plaie 73 To disiribuie ihe |
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Plate 74 The pulp is soooped
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Plate 86, Paper-making
workslop 1Y

Mate 87, Maould (). The pn-
mitive wide-meshed  tabrec
iprubahiy maile of fibres from
(rivmdinia heteroplriia) 1s Tasd
encd 1o the framw with small
bamboo sprigs. The oater di
mensions of the Trame are 53
by B4 em,. the kotal length &
Tids o mmed the weight 750 g




pole: swecper, pan for picking wp ash and pulp, maller for beating bast. one puip Buclle

mae {all froem bt TIT), Also two types of small pulp stirrers of bambon (I}, & puip mier of

stick for stitring bast strips (Bath [rom 1D




Motz 8%, From & paper-making saorkshop
near Firi (Enst Moo 30 at sbout 3000 m. The
puperanakers are Tamangs.  Phaolagraph by
I Helker

Plare k.  From & paper-making warkshop
near Malemchil-gaon) at aboot 2600 m.., op
posite Tnrke Ghyapg (East Moo 1) Photo
praph by Alesander W, MacDonald




Plate W], Muagar paper-maker {Purni-
baduri ot Manglibang, 1500 m., in West
sepnl, demonstrotes W the cotton La-
brle % innoinvied on the Irame By mosns
ol 4 long sticks pushed mio 4 sepms
omy thee edpes of the cotton ind L=
el L the frome with non pops, Plaics
W=ty were [nken b 1564

Flai #2,  The big mould may bo liftesl
b one mon ar by two (plate 104

Male 93 The wer meild s dried by
wdfibiie @l apminsl a stick ond |-\.'|1II'I|,: E
dry in the sun and winsl
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Plote 44, Map al the Hu,phl:lg ilstrice

Plate 95 The Gelds in Nangtibang where Purnobadur had his workshop {1964, Plate 96 shows the groundd-plan

af Uhe workshop
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Plate 47
wabtr bnd roesed frec-of canh paric
Plupes 97— |04 were tnken aobhove DMangit

I'he bast sirips ane sodtencd in
lis

bung in 19760,
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CHAPTER V

The Uses of Handmade Paper

The ant of making paper reached Morth Nepal
from Tibet. Here in the highlands;, i e in the
northern part of the Middle Range and In Hima-
lnyn above 2000-2500 m., paper has been most
extensively vsed and it is mainly bhere that paper
iz made even to=day, The great differences be-
tween the highlands and the rest of Nepal are
found, too; in the forms and uses of paper. In the
highlands they are akin (o those in Tibet, while
in the rest of Mepal they mostly have North Indian
patierns, Bui many iems of paper also contmin
local features begides the northern and southern
elements, for expmple the woodcuts from the
kathmandu Yalley,

The waricus applcations are enomerated below
sccording to their type and, where possible; necord-
ing to the area or the ethnic groups inwolved.
Howewer, the pse of paper for mss. &5 of the
preatest interest in the present context. This we
bove mss. on paper from Nepal from the beginning
of the 1Zth century, which make them many cen-
turies older than sll other preserved forms of
paper. Also, mss. are offten dated and oot rarely
provide information concerning where, by whom
and for whom they were made. As the mam-
seripts  provide alfogether the most  important
source for the exploration of the past of Nepal and
Tibot, the investigations of the mss. will be of
the preatest value, pamely for detormining the
origin of the manuscripts in the many cases where
it is oot incicated in the colophon or elsewhere.

Even if oiber fomms of paper are less valuable
for this purpose, they shed light on the specific
character of the srea. Furthermore, many wses
geem to stem from very ancient oncs, such as the
omulet prinis.

Measurements.  In order to compare the measure-
ments of the many samples of paper, the resolis
wre listed in the tnbles on pp. 228=-234, topgether
with the most important daia regarding the type,
age, text, writing, size of the mss. etc. The thick-
ness of most of the paper samples investigated varies
considernbly, Each value in the tables is therelore
an- avernge of several measurements.

The number of layers in the paper has often
been very difficult to determine, as the pasting and
glazing have been done so carcfully that the layers
are hard to soparote. With mss. the task has been
further complicated by the fact thot the leaves are
quite often buili up of & varving number of layers,
or that different kinds of paper have been used.
In such cases gither this has been pointed ont, or
else the measurements quoted apply to the major-
ity af the lenves:

The type of the mould s seen Irom the bnprint
left by it in the paper (n sort of watermark) is of
special interest, as it may. immedintely disclose
the ofigin of the paper. By looking through the
prper, o by holding it almost paraflel o the light
beam from an almost punctiform light source, the
imprint left by the moold can searly nlways ba
seen on paper which has not been coated. When
it i= o question of paper pasted topether, dyed or
coated, the task is considerably more difficult and
time-consuming. Nearly all the samples of paper
from Nepal investigaied have been- scooped ino
smple woodsn frames with some kind of fabric
underneath—the implement still used everywhere
in the mountains. The fincnes of the mesh is
indicated in the tables by the number of parallel
threads per 50 mm. I there ks a difference in the
twer directions of the mesh the mean pumber is
taken.
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Some samples of paper are scooped on moulds
made of praxr sirew ond & few on moulds of spiic
bambos canes. Poper of this kind is noted, and the
fineness of the straw or bambeo mat is also indicated
as the number of lines per 50 mm,

The microscoplcal investipations of the plamt
fibres and paper samples investigated are discussed
in chapter VI In the present chapler only the
most important resulis of these analyses are given,

Other materials. Many poper items were probably
once made of other materinls, These are only
exceptionally mentioned below, in the first place
because only few such objects have been pre-
served, Mss, on polm leaves form the most im-
portant exceplion. Practically afl extant Nepalese
mss. nre execuled either on palm leaves, which
was the preferred material in the Kothmandu
Valley until the middle of the 16th ceniury, or on
paper, which was almos? exclusively used there-
after. In the Copenhagen collection there is a single
ms. on bark from the Aguifaria agaliocha tree (plates
123 and 124).

A. Books

This section containg an outline of the develop-
ment of the book, century by century, with re-
gard to shape, make-up, and particularly the cha-
racier of the writing materinl, The wvarious types
of script ctc. are also described. Palm leaf mss. are
mentioned on & par with paper mss. becnuse they
were forerunners of paper mss. in Nepal,

All catalogues and registers of Nepalese mss.,
including the collection of Nepalese mss. in the
Royal Library of Copenhagen, consist almost ex-
clusively of books found in the Kathmands Valley
and predominantly mss. written in or near the
valley, or by the inhabitants thereol. When the
ambiguous term “Nepalese mss.” is used withoul
qualification it will be mss of this kind (with
the cxception of books in Tibetan), These books,
described in section 1, are nearly all dated in
Newar! Sansvat, begimning 20th October, A. D. 879,
In dating the mss. of the Copenbagen collection 1
have, however, usad Jarmary 1st, A. D, 880 as o
starting point, which is precise enough for our
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Various other writing materials have presumably
also been known and used. Thus birch bark was
probably a common writing material in North In-
din long belore the beginning of our era, Some
manuscripts of this kind have been preserved, go-
ing back to the first coenturies A.D. (see e g
HOERNLE, 1900, pp. 125-132). WRIGHT,
1877, p- 316, writes that mss. on birch bark are
unknown in Nepal, but that the material s wsed
for "charms and amulets”. It is, however, easily
perishable and has presumably been used o a
certain extent like wood and bark tablets for
amulets, letters, mss. eic. before the appearince
of paper. Inscriptions or the like on mesal plates,
particularly of copper, are described and pictured
by TUCCI, 1956, and others. 1 have no informa-
tion as to whether or not metal plates or im-
pregneted picces of cotton, Jdey ere. have been
used as proper writing materisls in Nepal (TUR-
NER, 1931, p. 168, cites the name carmuaparra for
parchment, which may merely be the Nepalese
term for European or other imported documients
of this material).

purpose. For a summary of the development of
books in the Kathmandu Valley see pp. 136-137
and 140-141 and the table p. 232, Books in
Tibetan found in Nepal sre mentioned in section
2, pp. 141145,

1. Books in Sanskrit, Newari, Nepali etc.

The information below is chiefly bassd on Cecil
Bendall's “Catalogue of the Buddhise Samskri
Manuseripts in the University Library, Cambridge”
of 1883, and my own examination of the Copen-
hagen collection. As temarked in the preface 1o
BENDALL, 1883, p. X, his catalogue comprises:

. the modl characteristic portion of the collection. This
includes Buddhist literature in the widesl serse, 50 a8 fo
take in on the one hand mystical or religious works of
the fanirc kind, where debased Buddhism is hardly
distinguishable from Civaism; and on the other, works
of no spocal religious tendency, but merely the supposed
products of Buddhistic civilization . . ., a5 well o3 the
local Mepalese literniure, some of which bears more on
Hindu mythology than on the Buddhist sysiem.”




Reference is also made to other lists of mss. from
Nepal, including Luciano Petech's “Medigeval Hi-
tory of Nepal” of 1958, This work confines itself
to listing dated mes. with indications of ruling kings,
but it is compiled from collections In Nepal, Tibet,
India, England, France and Russia.

Before A. D, 1000, The oldest stone inscriptions
in the Kathmandu Valley go back to the 5th cen-
lury, amd it §s very likely that palm leal mss. were
at least as early ay that, but the aldest extant
Nepalése ms, is a good deal younger, BENDALL,
1BR3, pp. 27 and 191, describes two palm leal
mss, from the 9th century (Add, 1049 snd 1702
in the Cambridge collection, both 400 by 50 mm.
and with 3-5 and 6-8 lines per page respectively).
BENDALL, 1902, p. 142, mentions an equally
enrly ms, Or. 3568, in the British Muscum.
SASTRI, 1905, p. 137, mentions three mss. “in
Gupta characters”, one of which is dated A. D,
908, but according to PETECH, 1958, p. 10, the
dating i8 uncertuin. Petech states jhid, thar the
oldest dated ms. with indication of a ruling king is
from A. D, 998 and preserved in the [famoos Ti-
betan mongstery of Sakya,

STEIN, 1921, pp. 814 and 914, writes the fol-
lowing of his find of a palm leaf ms in Chinese
Turkestan (op. cit, Vol 1V, PL CXLII):

“The material clearly showed that this mamuserpt must
have been written in India, amd, as the writing & recog-
ned by Dr, Hoernds as an upeight Cugea of the Nepa-
bese typee, ot appears highly probable that it was imporied
directly from the south, Le. through Tiket, The facs that
the palaeogruphic fentures point to the eighth or ninth

century A.D, fully agrees siih the assumption, 2 that
wid exactly the period of Tibetan predominance st Tun-
hunng.”

If, however, the writing is compared with tha
known from inscriptions and palm leaf mss, from
Mepal, the resemblance does not seem convincing,

The 10th (7) century ms. (plate 117) was found
in the Kathmandu Valley but its troe origin is
unknown w0 me (Shape, binding and writing point
o0 Morthwest India or West Turkestan.) The paper
is made of high-level Thymelaeaceas fibres resem-
biing Daphne bholua. The ms, is kept in the Natio-
mal Archives, Kathmanduo,

Hik century, L. Pelech mentions no less than 26

doted mss. from this ceatury, bul with no indica-
tion of writing materials, which must surely be
palm leaves. 4 of the manuscripts were found in
monastic libraries in Tibet, BENDALL, 1883, p.
XXiV, writes of & dated 11th century Nepalese
palm leaf mas:

“Theso wre all written in o square, clear, and olten beauti-
fully clean hond, ihe conirasi between thick mnd fine
sirokes besng stromply marked.”

Other mss, from the 11th aod 12th centuries found
in Mepal are written in & special decorative writing
used in Bengal during the same period, and which
also appears to derive from there (see BENDALL,
1883, p. XXiV and BUHLER, 1962, p. 95). Since
we encounter fur later Nepalese mss. in which this
style, Rafjand (also called Lafia etc.), has been
imitated, its introduction into Nepal is worth a brief
mention, Furthermore, this style &= still wsed in
Morth Nepal, Tibet and Bhutan, where it is known
not only from mss. bul also from inscriptions and
decorations on stone, wood and metal

Until the end of the 12th century rather close
cconomic snd coltural relations seem to haye
existed between Bengal ond Nepal ms well as
Tiber. Mepal, moreover, became o refuge for Ben-
galese Buddhist monks and others, who fled there
due to the Mohammedan fnvasion of India. This
explains why there are mes, written in Nepal in a
script precisely similar to that in vogue st the time
in Bengal and not in Mepal, Thus Bendall op. ct
mentions 3 pakm leaf mss. in Rifjand script, two of
which were written in Beogal about the year 1020
{the Cambridge collection Add 1464, plate II, 1,
with delicate, oblique down strokes) and in 1165
{in the Hodgson collection of the Royal Asiatic
Society). The third (Add. 1693, plate I, 2) also
dates from A.D. 1165 and was written in wihot
seems 1o bo exactly the same hand, but in Nepal,

There is- & ms, very much like that of the Cam-
bridge collection Add. 1464 in the Copenhagen
collection. It is very finely executed in both script
and minitures, which seem to have reached o cul-
mination in the 1Ith or 12th century, bui un-
fortunately it s incomplete and contains mo oolo-
phon (n. 173, plate 110). It was probably made
in Bengal, because of the great breadith of the
leaves, 6% mm,, which 15 unknown among the
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Nepalese palm leaf mss. Similar mss. are found in
collections all over the wordd (see e g TUCCI,
1956, plate 1, and LEE, 1942, pp. 67-70).

The oldest extunt Mepalese ms. on paper that
1 know of goes back o the 12th century. However
WRIGHT, 1877, p. 159, writes of the following
event from the time of Raja Safkarndeva:

&t the time when the village of Jhol wad buming
Yostdhard, the Brihmanl widow, fled to Pitan with &
small model of a chaitya, the book Prigyi-pirmmitd
{written in polden letiers in Vikrnma-sambat 2437, and
her infunt son Y asddhari.™

1 *yE8 5= AD I58"

BENDALL, 1883, p. XViii, quotes the passage
and writes that “Cutknra-deva™ ruled in the 11th
century, but does mot deal with the remarkably
carly doting of the ms. (see further BENDALL,
1502, p. 228, and PETECH, 1958, p. 45, Accord-
ing to the latter Sufkaradeva ruled ¢, 1065-1082).
While no palm leaf mes. in gold letters are known,
we have many mss. on blue-black paper with gold
or silver writing from the beginning of the 13th
century onwards, It is undoubtedly this type
which the text sfludes. The great age accorded 1o
the manuscript is presumably due to @ misunder-
standing. Perhaps it is not Vikrama Samvat 243,
but V. 5 1245 corresponding to A, D. 1188, or,
which is more probahle, the ms. is dated N. 5. 245
corresponding to A D, 1125; but in both cases the
manuscript post-disies Safdkaradeva,

12th century, FETECH, 1958, describes 54
dated mss. from this century, 5 of which were
found in Tibet. The mss. are certninly still akmost
exclusively palm feaf. A palm leaf ms, from A. D.
1145, n 175 n, is shown in plate 111; notice the
pagination added lnter. It is reminiscent of Add,
866 fn the Cambridpe collection from A. D, 1008,
but in our specimen the so-called *“Kofila rwist”
is less pronounced,
BENDALL, 1883, p. XXVi-XVH writes:

“It ks from this time, then, that we find Nepalese on the
one hand, nnd Bengall on the other, 83 distinct nlphabets
ar dyles of writing, 1t has been already ohserved that the
hooked feature cannot be regacded as the distinguishing
nobe of Nepalese, us this was sever universally emiployed,
and his now dizappesred for seversl centuries. . .. The
Mepalese must not, then, be regarded as a distinet and
original development of the Indian alphabet in the same
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gperse that Bengall, for instance, B so. The fact miber is
that, from the XIith-X1ITth century onwards, the geo-
graphical und political isolation of Mepal resulied in the
ponservation of earky forms, accompanied by the preva-
lence aff severnl more or less irunsient embellishmenis of
calligraphic fashions peculinr to the eountiry.”
Up to the end of the 15th century the character-
istic “hooks” (ot the top left corners of letlen) are
very common in Nepalese alphabels, a feature
which is also due w influence from Bengal {sce
e. g. BUHLER, 1962, pp. 93 and 95).

Two 12th century mss on paper are known:

1) D. P. Ghosh, manager of the Department of
Museology and supervisor of the Aserosh Mi-
senrm, Calewtts, has kindly sent me a photo of the
ms. plate 121 and a tiny fragment of the me but
big enough to make 8 microscopical nnulysis of
the fibres. [ P, Ghosh writes that the tifie of this
Nepalese mi is Panchoraksha (Pafcarnksa), and
that it is dated A D. 1105 and thus the ecarfiest
paper ms. found in the Indian Repubhic, fr 5 more-
gver the oldest known Nepalese ms. on paper.

Purna Harsha Bajracharya has trassbated the
colophon, from which it appears that the ms. was
written under Simhadeva in the year pafica vip-
patikn dvifain, L e 5=20-200 or M. 5 225 This
means that Simbadeva already ruled in A. D. 1105,
PETECH, 1938, p. 54, gives the dates: “Simha-
dieva (e, 1110-1125)".

The miniature is typical of the epoch and the
writing is pood and easy to read, but obviously oo
nu:mpthuhunmarkmmuum:rpi:r.
A comparison with the “Table of Letiers™ in Ben-
dall's catalogue of 1883 shows that the writing of
the Asutosh ms. corresponds faicly well o the
writing in Add. 1886 and 1693 af the Cambridge
collection, both from A. D. 1165, This applies e. £
to the letters th, bh, | and sh, but there s only
a small trace of the “hooks”, which are so -
stinct in Add. 1886,

The format, c. 380 by B5 mm., is shorier and
broader than that of the palm leaf mss. [rom the
same century, and the number of lines is greater;
otherwise the ms is very like the palm leaf mss.
of the same period, and there ks also a hole for
tying it up.

A microscopical analysis (sce p. 199) shows that
the paper is made of Thymekicaccae fibre of the




high-level type, and that it is not ireawd with
starch paste, The sample shows no disiinct imprint
of the mould, o probably n fine-meshed cotton
fabric was used. The sample, however, s so small
that it would be more correct to say that the type
of mould is unknown. According to a number of
spectrographical X-ray analyses the paper, which
is slightly brownish, does not seem 1o have been
treated with inorganic substances.

2) One other ms, on paper 15 known, and it is
from the end of the century, B. 8. Parajuli, librar-
ian at Bir Librory, Kathmando, has kindly sent me
o smell piece of paper from the following ms.:
Jyautishoranatmala  (Jyotisaratnumaila), catalopue
number D, 161, size 11 by 2 in. or g, 275 by 50
mm., M. 5 302 thus A.D. 1182. The paper is
also made from Thymelscaceas fibres of the high-
level type and has not been wreated with starch
paste. As for the ype of mould used, my remarks
on the previous ms and its mould apply equally
to this one,

MITRA, 1882, has only two dated paper mss.
from before A, D, 1600 in kis catalogue and they
are both said o belong to the 12th century. One
ms. is on yellow Ncpalese paper, the leaves mea-
saring 10 by 3y in. or 235 by 90 mm., character
“Newari”™ snd doted N. S, 230 or A.D. 1110
The other ma., B, 21, is also on MNepalese paper,
see 114y by & i or o 299 by 100 mm. and is
dated ™. 5 245 or AL D, 1125, The yellow dye-
ing of the first of these mss., a practice not wsual
in Mepal untll after the 16th century, and the
rather broad zize of both mss., render these datings
very doubifuol.

BENDALL, 1883, p. 124, wntes of Add. 1544
that it is a paper ms. from the 12th century. The
samic ms. i8 shown in the Palagographical Society's
(rriental Serics, Londen 1E73-1883, Plate LVIL
It is a palm leaf ms, presumably from the second
Balfl of the 13th ceatury.

Iith century, Of 49 dated mss. deseribed by
PETECH, 1958, & were found in Tibet, thus abeust
the same proportion s in the preceding century.
(One more ms- from A, D 1303 was found in
Tibet, bot out of 92 later, dated mss. nod ong),

BENDALL, 1883, p. XXVi-XXViii, suys of the
writing:

“In the next contury, the XIlth, the hooked form of
charscter is thoroughly in vogue: for there exiats, as far
as | know, only one dated Nepalese MS, of this time
etherwse writien. The lirge bold handwriting weual in
the XiIth century, with strongly contrasted thick and fine
_:-I:rnl;u. continues through medt of thés century, {hough
iy somwe Enter M55, wie observe o transition commencing. ™

Two examples of palm leaf mss. from this century
are shown in plages 112 and 113 (oo 168 and n, 913,
The first is in the Mithila script

Several 13th century mss. are known oo blue-

black paper:

I} Purna Hursha Bajracharya bas sent me the
following information concerning oneg such ms,
from the beginning of the century: M, Vasodhara
Kalpa, M.5 339, comcsponding to A.D. 1219,
size Bt by 3 i or ¢ 210 by 75 mm. It is identical
with the blue-black ms. which PETECH, 1958, p.
B, deseribes thus:

“ms, Arya-Vusudhirdvih Sodagakalpn, Privats posses-
ston dn Mepal. . . . The date {8 verified for Friday, Febeu.
ary Ist, 1219."

2) During my own wisit o Br Libvary, Kuath-
mandu, | wis shown another ms. on blae=bliack
paper (plate 118}, about which P. H. Bajracharyn
has given the following information: Ms, Visou
Dharma, N, 8. 340 corresponding to A.D. 1220
Furthermore the colophon states that the mams-
seript belongs to Jaitabrahma Jeehaka, Size 21 by
4 in, or ¢ 330 by 100 mm. PETECH, 1958, p.
His, aloo mentions the ma.:

“m,. Yigoudhanma, Darbar Library, 11 51, A fime volums
of Blug paper writhen In galid. . . . The date corresponds 1o
september 15th, 1220,

The paper is 0.45 mm. thick, has a basis weight
of 280 g'm.2, and is made of 4 layers, of which
only the 2 outer layers are dyed bloe-Black. There
are distinct glazing streaks. Tt is worth  noticing
that the mould used seéms to have been & prass
mat with 35 lines per 50 mm. (scc plate 119,
Microacopical analyiis of the paper indicaies that
it 8 probably made of fibres of hemp or ramije.
The paper has not been treated with starch paste.
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3) In the Naviomal Archives, where the old mss
from Bir Libyary are now kept, | saw two more
blue-black mss. from the 13th or l4th century,

4) In the Copenhngen collection there sre 3 da-
maged pothi leaves of still another blue-black paper
ms, with polden letters in Rifjond writing (o
176 1, plate 120). These leaves have no colophon,
but & systematic comparison with the chiracter of
the letters of the provioas ms, from A, D, 1220
shows that it is & ms. of aboul the same period.
The leaves mensure 276 by 75 mm. The paper
i gaft und has diginct glaviog sireaks. It is 025
mm, thick and has 2 layers. The mould hére seems
apain to have been o gross mad with 45 lines per
50 mm. The result of the microscopical analysis
was expcily the same as that of the prévious me

5) D. Wright (see BENDALL, 1902, p, 227) writes
of no. 537; 6 lines, size 20 by 2Us in, or c. 510 by
i mm., Lafitia seript from Nepal in silver letters
on indigo-blue paper, 12th or 13th century.

&) BENDALL, 1883, p. XXViii, describes 2 mis
on paper, viz. Add. 1412, 1 and 2 from A.D.
1276 and 1278 respectively. From o loter remark,
p- XXXii concerning Add. 1556, it is obvious that
they are mot written on blue-biack paper, and that
the type of writing is pot R&fjana.

Smiall pieces of paper from the two blue-black mss.
2) and 4) were carefully soaked and divided into
their Inyers. The paper scems to have been scooped
on moulds of grass mats rather than bamboo mats.
The grass mat is in fact made up of parnilel prass-
giraws ted together with thread at certain inber-
vals (plate 119). The greater irregularity and sofi-
ness of the straws conse the lines in the paper 1o
be less regular. We find this type of imprint left
by the mould in both old Centra! Asian and Indian
paper, which is undoubtedly due to their having
been scooped on moulds of gruss mots. This type
of mould bas been used for making paper in India
right up to modern times (e g 25 described in
CLAPPERTON, 1934, p. 55, and pictured ibid
plate V., 1),

The two mss, mentioned are further distinctive
in being the only ones out of about 200 cxamined
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mss, on paper found in Nepal before the 19th
century, which are not made from Thymelacacene
fibres. Both the imprint of the mould and the
fibres thus suggest that the paper was imported,
but from where?

According to GODE, 1944, p. 211, paper does
not seem to have been completely unknown m
Indin even ms carly as the Tth cemtury, probably
on sccount of contact with China through traders
and pilgrims. Paper-making, however, was not in-
troduced to the Indian lowlands until the invasion
of the Mohammedans about A, D, 1000-1200,
and the use of paper first became common there
some centurles later. The oldest extant Indian
paper ms, derives from Gujurnt and is dated A. D
1223-24. In other words, it Is from the same cen-
tury @& the two above mentionsd mss. Moreover,
it is worth noticing that climate, rodents, insacts
and devastating wars must have done away with
a grest many of the earliest Indian mss. From this
it appears that the poper from the two mss. may
well derive from Indin, with which Nepal always
had close commereinl connections. Furthermaore,
both the fibres ond the imprint of the mould in
the paper are reminiscent of early Indian paper
such gs n. B5, which is an Indion Jam ms. on
undyed hemp or ramie paper from about the 15th
century, but probably brought o Nepal gquite re-
cently (plate 125126, table p. 228)

We cannol ignore the possibility that the paper
may have reachod Nepal from Ching, where paper
was being made from hemp or mmic fibes on
moulds of grass straw or bamboo mifs at on sarly
date (see CLAPPERTON, 1934, p. 24, cooccrn-
ing the mention of paper mss. from Tun-husngh.
The carly connections of the Newurs with Tibet
and China speak in favour of this assumplion—
agminst it Nepal's choser links with India

I14ith and I15ih ceniries. BENDALL, 1883, p.
XMiX, writes:

“The XIVth and XVth centuries may be treated as a
single palpeagraphle period. Books seem to have been
commuoner at this time than in the centuries immedixtely
succeading or preceding. Our MS3S. are ploniiful and
generally written on leaves of serviceable sire and guality.
We neither find scarcencss of Lilerature, & in the XVIth
century, nor the merely ornamental M58, which we shall

potice hereafier In the XVIih century. On ihe other



hand, writing as a fine art seems (0 be more of Jess on
tha decline. We no longer meet with the large writien
MBS, of carly times; nor hove we any aingle instance af
ilumination. With the diminished size of the maiterial,
the handwriting |5 alio diminisbed. The characierisic
hososked Torm: of the letiers penerally, baot by no menns
uidversally, prevadls,”

Two palm leof mss. from this period ere shown in
plate 114 and 115 {n 72 and n. 90). They are
dated M. 5. 446 and M. 5 552 Le A D 1326
pnd 1432 respectively. The hooks are promounced
and the writing is still good, especially in the older
of the two, Notice also the small format of the mas.
and the position of the hole to the left of the
middle for tying up the ms (oo this subject see
discussion in HOERNLE, 1893, p. XXiii).

The following paper mss. mre from this period:

1) SASTRL, 1905, p. 210: 9 by 2 in. or 230 by
50 mm,, & lines 1o the page, “Charscier, Nowarl™,
M. 5. 524 corvesponding to AL DD 1404,

1) BENDALL, 1883, p. 106: Add 1478, 6-8
fines, 13% by 2 -in, or about 335 by 50 mmi.,
“chiefly Bengali hand"™, 14th or 135th century,

3} EGGELIMG, 1EES, Wal II, No. T8Ik M. 5
594 (597) corresponding to A. Do 1474 (1477), §
lines, & by 3 in. or . 150 by 75 mm., black paper
with gold wmiting, Radjuna or Ladtsa,

4} The Copenhagen colleciion has an incomplele,
undated ms. (o 117, plate 122) which patacograph-
ically seems to belong to the 15th century., Now
i duting based solely on palacographic investign-
pons will always be suhjsct o uncertsingy, but in
the present case the palmieaf-like character of
the ms. also indicates that it is eardier than the
16th century, The paper is like cardbosrd, 0.32
mm. thick, with 4 layers. The mould uwsed had
about 30 threads per 50 mm. The [Gbres closely
resemble  Daphme  bholwa  fibres and  the puper
seems [0 have been treated with starch  paste.
The rarity of paper mss. from the 14th and 15th
century is also evident from the fact that only one
ma. on this material is found in Bendall's catafogue
of 1883, B, 5 Parajuli, the Natiokal Archives in
Kathmandu, confirms this impression by saying

that they have only very fow paper mss. in their
collection from this period.

A ms. from the 15th or perhaps the 16th cen-
try is the only one in the Copenhagen collection
writlen on Agwilaria agallocha bark {see plate 123
and 124). The material i very well polished and
there are faint yellowish traces of what & spectro-
graphical X-ray analysis shows (o be an arsenious
compound which s undoubtedly orpiment (see p.
248). These bark plates were alrepdy o common
writing maoterial in Assam in the 13th century
eccording o GAIT, 1894, p. 108, who also de-
scTibes the preparation of the bark. There, as in
our specimen, the two outermost leaves are thicker
and oot polished on the outside or dyed with
orpiment like the rest of the leaves.

Hoth century, BENDALL, 1883, p, XXXI, wriles
that the Cambridpe collection: contains only 5 mas.
from this century.

*These, neveribeless, have n common the impomant
lesture of showing the horrzontal iop line nearly pon-
tinuous, while the wertical strodes often slightly projest
above this line. ... Poper ssems 1o hawe come into
gencral use st the end of this century.”

A paim leaf ma. in this handwriting, n. 167, N. 5
652 or A. D), 1332 s shown plate 116,

Mss in Rafijans writing are stll common. Al-
though it s obvious that an attempt has been
made to make lefters and figures look like the
older models, the writing lacks the precision and
clarity of the past. Moreover, the miniatures with
which they are neadly always decorated are more
coarse, and rather crudely coloured, Even mes, in
the more osual writing sre often reminiscent of
Rifjana script, with single letters in that style,

BENDALL, 1883, p. XXXi, mentions a palm
besf ms. in Rafijana writing duted A. D. 1576 and
a ms Add 1556 dated A D. 1583 in the zama
writing, which is, he points out, the carliest ms.
in the Cambridge collection on blue-black paper.
As we hove seen, however, this tvpe i3 much
older, and it is indesd remarkable that it sarvived
right up to the 20th century.

In the course of the 16th century mss. oo phaper
become more and mors common, snd ebowr 1550
palr leaf mise. seem o be iuperseded by paper
mss, Bendall states that the last complete ms. on

135



palm leaves in the Cambridge collection is the
sbove mentioned ms, from 1576, As mss. on paper
become plentiful pow, the following will deal nl-
most exclusively with mes. which have been sub-
jected to-my fechnical investigations,

B. 5 Parajuli hes most Kindly forwarded tiny
fragments from the following three mes, in the Bir
Library, all from the first holf of the century.

1) Ms. Bhagavat, catalogue number A. 1671, size
221 by 84 mm,, in Newar, N.5 625 or A.D.
1505, Microscopical examination shows that the
paper is made from Thymelacaccae fibres of the
high-lewel type closely resembling Daphne Bholia,
ard that it is treated with starch paste

2) Ms. Tantrikhyinakathl, A, 1593, 267 by 51
mm,, In Newari, N. 5, 638 or A.D. 151E. Fibre
as above, The paper is treated with starch paste.

3) M= Yantra Safikaravidhi, A, 249, 267 by 114
mm., |1 Devanizarl. According to B. 5 Parnjuli
the ms. is deted either Vikroma Samwval 1457 o
Saka Saomvat 1457, 1. e AL DL 1400 or 1535, The
broad format, like the writing, suppesits @ North
Indian origin, Fibre a5 above. The paper, like
many carly Indian mss. {see ¢ g 0. 85F) does not
appear to be treated with starch paste, or only
lightly,

4) n, 152, A larpe, mognificent ms, in gold writ-
ing on bive-black paper (plates 127<128), Decora-
tve Rilfijana script, but not distinc, N. 5. 631 or
A. D 1511, The paper is fine ond micely cut. It
iz in 4 layers, stiff, smoothed and lacquered. The
mould was n fine-meshed fabric, The fibres are
from & specics of Thymeloeaceae of the high-level
type rescmbling Daplse bholia, The paper is not
treated with starch pasté, which would have been
inoxpedient on account of the colour,

Summary. Manusripts from the 9th Century
toe. 1550

a. THE PALM LEAF M55  As demonstrated
by HOERNLE, 1004, p.. 113, nothing but the
leaves of Corypha wmbracilifera have been used
in Nepal for palm leaf mss, According to BRAN-
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DIS, 1911, p. 657, the tree does not seem to grow
wild in Nepal, and must therefore have been cul-
tivated there.

Formats. The thickness of the palm leaves i
(1,02-40.32 mm. The breadth of the palm leal mss.
is determined by the breadth of the Corypha
ledves, since only two narrow strips on each side
of the midely of the leal can be cot away and
used, The breadth of the mss is therefore rather
constont, wepally from 45 to 55 mm., average c.
50 mim. for ms. executed in Mepal (see diagram,
p. 234} As shown in the table above the diagram
there are 4-8 linps on cach pags; untll A. D 1200
mostly aboul 6, and later aboit 5 lines. On the
other hand, the length of the palm lesf mss. greatly
decrensed through the centuries. Thus out of 19
mss, in Bendalls catolopue from before Al D
1200, 10 mss. measnre more thay 400 mm., of
which & are over 500 mm,. From A.D. 1200 to
14060, omt of 19 dated mis. only 2 oo over K1
mm. long, of which only ome is over 500 mm.
Finally from A. D, 1400 w0 1600 not one out of
{7 mss Is more than 340 mm. long. The greal
reduction of length after A. D, 1200 is probably
due to the (et that the longer formots were then
congidered impractical. A less likely possibility is
that, owing to the disrupted contact with Bengal
and the rest of India, the Mepalese now had to
manage with local supplies of palm leaves.

The diagram p. 234 shows the “average formsts™
(mean length by mean width; with one corner of
the ms. at origin, the opposite corner is marked) of
mss, from various Nepalese, Indian and Tibetan
collections, the values for MNepalesa mass, deriving
from Bendoll's catalogue of 1883, Except for the
st-called “concertinas”, the formats of the Nepalese
mas, af various periods do not generally conform
to the average formnis, but are dispersed around the
four heavy trend lines in the dingram, which | eall
the “formot corves™. However, the changes in aver-
age Tormats from century to century provide a true
mensure of the tendency in formnd devielopment,

b. THE PAPER MSS5 What & most notable
here is the scarcity of paper mss. up to the 16th
century; they constifule only a small percentage of
the toinl number of mss. Even if it does not neces-




sarily follow that paper mss. were indeed ns rare
in Nepal {the Kathmandu Valley) until then, we
may  fssume that for religious and  traditional
reasons the palm leaf was by far the most favouped
writing materinl for mss. This was the case, 1o,
in India, whence the valley received most of i
spiritual and a good deal of its material culture.

All Mepalese paper mss, up to the 16th century
known to me, have the same construction and
shape as the palm leal ms; the pdghi. Several of
them are true copics of the palm leaf ms. with
regird (o the arrnngement of toxt, position of holes
for the cord tov keep the loose leaves wgether elc.
Algo the thickness of the paper mss. corresponds
cxzctly o that of the palm leal mes, being from
0.20 1o 0.32 mm,

Like most of the other mss. on uncoloured paper
from the period, the two oldest poper mss. known
were made from Thymelacaceas fibres of the high-
level type on o mould of some fabric, This paper
wis presumably made in the highlands of Nocth
Mepal, in arcas which had been invaded by Tibe-
tan peoples and their coltore from the 7ih o the
10th centuries, Paper seems o have been used
only o5 a subsfitute in the valley, as there are so
few msz. m this matennl and they are shaped to
ok fike the palm leaf mas.

The fine mss with gold or silver writing on
blue-black paper form a special groop. Both this
colounng of the leaves and the “ink™ are entirely
unkniwn in palm léal mss. It is characteristic of
ihe blue-black mss. ihat nearly all of them contain
Buddhist texts, and that the  writing s predomi-
nantly of the Rafijani tvpe, the origin of which—
us mentboned above—can be traced back fo Ben-
gal. But this type af book can hardly derive from
there, as wery early blue-black mss. with gold or
gilver writing are unknown in India but foirly com-
mon in Ching.

The peper al the old bhee-block mss is made
from fibres of hemp or ramie, on monlds of what
weem 0 be mats of grass steaw with 3545 lines
per 50 mm. The paper is nof treated with starch
paste, It i unlikely thag it was made in Nepal, but
rather in India or perhaps in China.

Formaly, As for the format, the breadih of the
paper mss. excesds that of the palm leaf mss. by

about 50 %. Yet they are far from being as broad
ns Indian paper mss. from the same epoch, see
diagram p, 234, (The average format of Imdian
mss. before A, 1) 1600 has been calculated from
Y. Eggeling's: "Catalogue of the Sanskric Manu-
scripiy In the Library of the India Office, T857-
I904" and agrees quite well with the avernge
format calculated for other collections of Indian
paper mss. from the same period.) It now appears
that the format curve, which I have computed for
the Tibetan paper mss. in the London anmd Paris
eollections from Tun-huang (mss. nearly all prior o
A, D, 1000) eoincides, not just approximately b
entirely, with the format curve for Nepalese paper
mss. prioe o A D, 17000 While Tibetan mss, have
an the whole retained the old formats wp to our
time, the “average length” of MNepalese palm leaf
mess, and equally of paper mss. diminishes wery
sharply after A, Dy 1200, 1o other words, in both
MNepal and Tibet the formats of the paper mss
soem to hove been imitoted from the wery long,
carly Beognlese palm leaf mss. With the subjoga-
tivn of Beogal by the Mohammedans abowt 1200,
during which religious connections with Nepal and
Tiket almosd ceased, the old foemats were on the
whole preserved in Tibet. Inm Nepal the hittle
breadih was afso mmintined for o fong time. But
the length of both palmi leaf and paper mss. was
rapidly reduoced, probably owing to the influence
of the Mohammedans via the Indians.

The superseding of palm leal by paper. Accord-
ing to Hoernle paper was only litde used for mss,
in Morthwestern Indin ontil the last holf of the
14ith century, but before 1450 the miking of palm
leaf mss: had completely ceased. In Bengal, paper
mas, were nol made untl about 1450, and ooy
around 1600 did they became the commonest tvpe;
in fact here palm leaves were vsed for mss. well
mito the 19th century,

In Nepal {the Kathmando Valley) poper became
the most common material for mss. abot the
middie of the 16th century, | e. the use of paper
for mex first became peneral in the wvalley at
almost the ssme fime as in that part of Northern
India immediately 1o the south of the kingdom of

Mepal.
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I7th century, A wvery grest number of mss. on
paper are extant from this century onwands. BEN-
DALL, 1883, p, XXXi, writes L n.:

“The vorioms handwritings fall inio fwo main groups,
corresponding 1o those oodsced & the last cemtury. The
first may be called the normal or nabuoml soyle, ., . Tt
imclsdes the greal majority of the MES., wmd falls into
several subordinate varieties; not distinguishable in the
form of the letters but in ithe general choracter of the
hand. ™

To this main group belongs & form of writing which
approaches Devandgari [the most common form of
seript in Worth Todin af that ome) while stll pre-
serving its distinctive Nepanlese characier.

The other main group is made up of mss. written
in an “artificial and parly omamental style” re-
semhbling the style already mentioned in connec-
tion with the blue-block mss., and which is con-
stantly, even infe the 19th century, especially asso-
ciated with this type of book. As BENMDALL,
1883, p. XXXiil, spproprintely characterises the
style, it now!

“has the nppearance of being wriiten to be looked ad
mther than 1o be read, The usual case, indeed, with thess

MSS, B that the letiers are hard (o distinguish and the
readings corrupt and barbaros, ™

These features become gven more marked in the
1 8th century (see plates 129, 133 and 134).

It still bolds pood of most mas, from the 17th
century, that writing and miniatures remain well
executed, The paper, oo, is well treated and pre-
clsely cut. Dyeing the book leaves yellow with
orpiment first becomes usual in this century, but
from then onwards for nearly all mss., apant form
these on blue-black paper, Coating with vellow
arsenic, as orpiment is aiso called, has been men-
tioned above, p. 93, It seems to have besn known
at & much earlier date in China, whenee it surely
originates, like most other methods of preparing
paper.

It k& chorscteristic of the mss. from this cenfury
and onwards thot the bnes on which the fext is
written are generally very conspicuous, and also
that the margin on both sides ts marked by one or
two vertical lines. Both sorts of lines are often in
red ink.

[&th eentiery. Alresdy during the first half of
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this century, the mss. reflect the violent events which
led to the complete subjugation of the Newars by
the invading Gurkhas. The quality of the writing
soon deteriorates, and is sometimes even primitive.
The same is true of the miniatures, where the
drawing is clumsy, with crude colours and entirely
without the delicacy and lightwese of former times.
Meither is the paper so carcfully pasted together,
dyed and cut. These are all signs of the poverty
that resulied from the frequent struggles and
blockades due to the Gurkha invasion, and  the
subsequent defeat of the Mewnrs im 1768, More
pnd more mss, are in Devanigari writing, because
the Gurkhis were Hindus and consequently orien-
tated towards India.

As mentioned, there are also many mss. on
bloe-black paper from this century. Of these 1T, 26
and n. 184 will be dealt with more closely. They
are in fact (perhaps together with n. 172), the only
ones of all the Nepalese mss. investigated, which
are exccuted on Thymelaeacene paper, but soooped
on a moold probably made of grass straws (see
plates 130 and 131), Similar moulds are vsed to-
day in Bhutan and made by pushing grass straws
into one amother in long sechions; which are thea
tied together with thresd info & mat. These fwo oF
three mes. could have been written by Newars in
Tibet on paper imported from Bhutan, I not,
moulds of grass strow must &lso hove boon used
in Mepaf in the 18th century, 83 in kumaon on
Nepal's wesiern border about 1800 (p. 61].

In the 18th century a new type of book, the
po-chlled concerting, became common=—i, ¢. books
made of many sheets of paper pasted together to
form u long piece, which is folded up and down in
equal sections (\WW). While the phthi leaves are
read ane leaf at a time, first the front and then the
back, ooc reads the whole of one side of the con-
certing, whercupon the book i3 tumed and the
other side is read. As there are no loose leaves, it
wis mol mecessanry o number the pages.

The concerting was  primarily reserved  for
smaller works, and useful texts of isstruction con-
cerning such things a8 ceremonies, astrology, medi-
cing, songs and donces which were nearly always
baged on religion,

The concertinas are often very shabby and dirty
and some of them must surely have belonged o




more ordinary people. Our first dated specimen is
n. 27 from A, D. 1714 (plate 138 shows 8 concer-
tina from 1737), but this type appears slso in the
preceding century in Nepal. The concertina wits
used at a very eardy date in China {known from the
Tun-huing finds for example) and loter in Tibet
towy, where the Nepalese probably becama ne-
quulnied with it.

Among the other mss. from this century n. 67
from 1745 should also be mentioned (plate 141%
Here the writing material consists of 5 lavers, with
4 layers of soft, poor quality paper, pasted in 2
layers on both mides of a 0.2 mm. thick, finely
meshed piece of cotton, The Copenhagen collection
cordalng two more such mss. viz. o, 127 and o
136, ovidently also from the 18th century.

T%ih ceniry, Here we meet the ssme script and
book forms as in the preceding century, but writ-
ing, mimiptures and the entire make-up  have
dereriorated still further. Several mss. are very
poorly writien, see . g. plate 147 of n, 84 from
1876, It iz evidently nat o question of writing
exercises or a hurriedly executed ms., since the
miniature and the beginning of the ms. are painted
with gold, [(The three words in French and English
at the boitom of the photograph of the ms ane
copied from an inscription in Kathmandu from
1654, see LEVI, 1905, Vol, I, plates 87-88.)

The couse of the steady deferioration in book-
craft was not only the wars in the 18th and 190
cemluries, Before the Gurkha invasion many mo-
nasteries presumably contained people who were
spoecially trained as seribes and book artisans. The
pradual represvion of Newar Buddhivm caused the
disselaiion of monasteries and the wane of bhook-
craft wihich  becarme homeless and impoverished,
becase according o Tmdlan tradivlon more weiph
was row atfached o the spoken word than o the
wrtian.

We have another Nepalese ms. on biue-black
paper from the beginming of the century, N, G 1,
dated M. 5 922 or A. D. 1802, which i3 parti-
cularly interesting for several reasons (plates 132-
134). The writing with gold ink is decorative, but
gomewhat illegible and the miniature on the first
leaf fairly good. The orginal binding conssts of
two copper plates, hammered out and coated with

gold, which show Boddha flanked by two bodhi-
saitvas on the front cover.

The first 41 leaves, made of paper of 4 layers,
have a fine ribbing with 52 lines per 50 mm. and
supporting ribs at intervals of 14 mm. The regular
and very distinct imprint of the mould shows that
the paper has been scooped on s mould of finely
gplit bamboo canes. The fibres of all 4 layers are
a Ciramincae, probably a kind of bamboo (see the
fibre analysiz p. 200 and plate 230). The rest of
the manuscript's 184 leaves are likewise made up
of 4 layers, but scooped oo a fine mesh of coth
with 6E threads per 50 mm. Ths microscopical
analysis shows that the paper is made exclusively
of Thymelaeaceas fibres of the high-level type,
probably from a high-alpine specics (plate 231).

The ms, derives from the Younghusband expe-
dition of 1887-88 to Central Tibet. As the ma. was
acquired there, and the paper consists of the two
mentioned fibres, but chiefly Thymelacaceae
fibres, @nd a5 the wriling is in Newari snd the
dnting in Newari Samvat, the ms. was most prob-
ably prodoced by Newars in Tibet. In the larger
fowns of this country it was quite comman o Tind
a colony of Nepalese, chiefly Newnr merchants
and artisans, In Lhasa they even formed o con-
siderable part of the total number of inhabitants in
the 19th century {see e g. WADDELL, 1905, p.
346}, and it is guite probable that the m= was
executed there.

Certainly Thymelscaceae fibres have been the
most frequently used material for making paper. in
Tibet, whereas bamboo paper has po doubt been
imported from Ching or East Tibet, Other Tibetan
mss. from the 1Eth-20th centuries, especially the
East Tibetan, which 1 have had the opportunity of
Investigating, are aleo made on bamboo  paper.
{MEISEFAHL, 1958, p. 23, mentions a Tibetin
ms:, Tafel 72542, in the Linden Museom in Stuii-
gart. A microscopical analysis of the fibres under-
taken by Dr, M. Harders-Steinhiinser shows that
the ms. is partly made on paper made of bamboo
fibres. It is presumably from the middle of the 18th
century and fke our ms. a8 Suvarnsprabhiisotis-
LT (|

The first example of Nepalese papeér in a book
from the West is found in N, Wallich's previously
mentioned work from 820, Daphne bholuwa is
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pictured on the handmade paper, produced from
fibres of the same plant (see plote 46). The paper
i5 consequently some years older, and is very simi-
lar to that made to-day in Central and East Nepal.
Yet the mesh of the mould was somewhat denser
with ¢, 40 threads per 50 mm,, similar w0 the paper
in mss, from the {9th century.

Wew formi of books and formats bemn io
emerge in the second hall of the 19th century. We
now meet with mss, séwn ot the back with string
(pea plate 146 of o 86 from some time after 1857
and plate 148 of 1L.T. 38). Ms. o B8 from 1370
is also sewn at the back, but hére the binding is
leather, which is highly untraditional and against
the religious principles of most Nepalese. This
maugl be due to Western influence. The paper, too,
is in fact light Bue, moching-made English paper
with the watermork MACKAY & KIRKWOOD,
BRITANLA 1855, That European paper began in
be used on o small scale in the Kathmandu Valley
aboat [A70 is in aoreement with- the salements o0
p: B4 by Gi. B. Shah

From the same century we also have examples
of very worn concerting books with both bluwe-
black snd vellow pages in the same book. The
hlwe-black pages bear writing done with a lime-
sione. These were used as blackboards for writing
CXCEPCEREE,

Ewen i the book leaves from this century are
geldom  carcfully dved and cut, they are ofien
sirong and hard, due to o thorough beating of the
fibres, and the large smount of starch paste with
which the paper was coated. Some mss. are even
parchment-like.

2iah cemtury. There is not much o be snid abont
20th cenfury mss;, sinoe the number of true mss.
hus steadily dwindled. Owing to the isolation of
Mepal ot the beginning of the century, only slight
chonges took place, Bui great changes occurred
afier the second world war and the fall of the
Ranas in 1950, Many bwovatons were inirodniced
from thee Wesi and with these cameé mew formi of
hooks, of writing, and of writdng matericls. An in-
teresting transitional form can be seen in JLT. 40
from 1945, which has slmost the sume Format,
thickness and binding as # chenp European book,
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and o printed text, but on handmade Nepalese
paper {plate 149},

Printed books in Nepalese fint appesr about
the beginning of the century. However, in Tibet
block=printed books are very old and in the Kath-
mandu Valley the block-printing of amulets etc.
took place from an early date. The reason why
this technigque wis never used in Mepal for making
books cannol alone be due 1o the fimited market,
for printed books do not occur in Indin either
until very late, The explanation is more probably
that in this respect, too, the costoms of orthodox
and conservative Indis were closely adhersd .

Summary. Manuscripts from

€. 135010 1970

Throughout this period the thickness of manuscript
leaves still eorvesponds entirely to that of paim
leal mss, They are 0.18-0032 mm., on the average
025 mm, thick. They are usunlly made of 2, 3 or
4 layers of paper. Leaves of the same ms Are
often of varying thickness; in scveral mss the
leaves consist of 4 lnyers ot the beginning and
later of only 2. Moreover the single layers are
wsually of uncven thickness, between 0.06 and (.12
.
Of ihe paper mss. described in the mble p.
238-231, and just as many from that period which
gre not included in the table, only 4 mss. have
not been scooped on moulds of coth. Tt should be
noticed that all 4 are excented on blue-black paper,
while there is only one among the cther mss on
black paper. The moulds with cloth seem generally
to have been of more finely woven mesh than thit
normally used to-day, Apart from the blue-black
mas. and some early ones on undyed paper, nearly
all mes, are dyed yellow on one or bath gides with
starch paste containing orpiment.

All the paper, except for part of N, GL 1 from
1802 and a few Iate mss. on straw paper or
maching-made paper, 15 made of Thymelacaccae
fibres, and up to the 18th century they are all of
the high-Jevel type (with one exeepltion). From about
1720 1w 1BTD low-level Thymelacaceas (ibres,
probably mainly from Edpeworthia gardmeri, sud-
denly become general (see dingram p. 239). In this
period the two main types of fibres are often mixed



in the paper. This is most likely because the con-
sumption of paper increased so much that even
this rather less useful species of Thymelseacess
had 1o be adopted until the appearance of Euro-
pean paper ot the end of the 19th centary.

Formats  {yes Jlﬂ'ﬁm'ﬂ P 234}, The average
breadth of the plthi mss, increases during the
whole period duoe to the steadily incressing infiu-
ence from the South and gradually approaches the
Indian format, sithough the mss. still remain o
litile lomper and more narrow, As might be ex-
pecied the number of lines on the page increases
with the breadth of the mas.

Caoncertina books became common in the 17th-
18th centuries, The average format of this type of
book is also indicated in the disgram po 234
Although it is considerably smaller than that of the
pithi, it approaches the format curves of the
period. It is also seen that it is only a little broader
ol shorter than the average formar of the very
early Tibetan concertina books found at Tun-huang,
which might suggest that this tvpe came to Nepal
from Tibet, Sewn mss, only became common in the
19h century; the later specimens increasingly ap-
proach the form of Western books.

The trarsition from mg. on handmade o machine-
mode paper.  Around [B860-70 some people stari-
ed to use European paper for mss. in the Kath-
mundu Valley on a small scale, but not wntl the
20th century did machine-made paper become
common. Since the sccond world war it has re-
pleced handmade poper for books, just ns guite
pew types of books and printing techniques have
been introdoced into the valley,

2, Books in Tibetan

4. THE KATHMANDU WVALLEY, Books in
Tibetan, “also Found in the valley, hove not yet
been mentioned. They onginate from the peoples
of Tibetan culture, who have wvisited the valley
since early times. As already mentioned, one of
the most important trade routes between India ond
Tibet passed through the walley. Also, many Tibe-
fans went on' pilgrimeges to & oumber of temples
and shrines sech gz the Bodhnath stupa (plate 2},

ong of their most Imporiant sanctuaries ouiside
Tibet, Sherpas, Bhotins and Tibetans howe  visied
ihe valley, particulirly in the winter seisom when
the climate is agreeable and not harmful for in-
habitants of the highlands, After the events of
1959 in Tibet and the strong decline of rade with
Tibet, many Tibetnns and Sherpas have settled in
Kathmandu, Bodnath ete.

Books im Tibetan found in ihe Kathmandu
Valley have been described in many  places; two
early sources will be referred 1o here. HODGSON,
1874, pp. 9=11, mentions Tibeian books nnd lie-
rature; on p.o 10 he gays:

=The poorest individual whe visits this valley from the
north is seldom withouwr his Pothl (book), .. .~

Books and Hieracy are fhus widespread among the
highlanders,

WRIGHT, 1E77, p. 317, writes of the Tibetan
mss. which be collected in the wvalley, now chielly
in the Cambridge collection:

“Some of them appear 1o be of conmiderable age. Add,
Ms 1666 B a hoge book of greal beasty, with severnl
large pletwres: and Add. MS. 1667 i also deserving a
specin] mention, T bought the former from the son of a
mirchin), who has broughl it many years ago from
Lhisd, and carefully preserved it as o charm till his
deaih =

This passage s inferesting because it demonstrates
how and from where severn] of the previously
mentioned books may have reached Nepal from
Tibet,

During my stay in Kathmandu [ saw quile a
few books in Tibeian among the Sherpas and Ti-
betans. They were all comparatively new, but there
are said 0 be some old books in Tibetan in Bir
Library,

In the Copenhepen collection there are o few
books in Tibetan, nequired in the Kathmando
Valley. They are described in the table, p. 233
7 of them are mss, and 2 are block-printed books.
None of them is dated, but they are hardly more
than one hundred years old. All of them have the
pithi form, and the format and whole sppearance
are typically Tibetan. The quality of writing and
printing is modest, this is also the case with the
paper and its treatment; they are consequently
quite ordinary books. The paper i mostly long-
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fibred and neither coloured nor coated, The book
leaves consist of 24 layers pasted together. The
paper is more or less brownish and has without
exceplion been scooped on cloth moalds.

Microscopical mvestigntion shows that the paper
has been made of Thymelaeaceae fibres. With o
single exception (n. 137 b) the paper, which has
been scooped on moulds of coarse cloth (less than
35 threads per 50 mm,), consists of Thymelacaceae
fibres of the high-level tyvpe, while paper scooped
ofl fine cloth is made of fbres from a low-level
species, probably Edgpeworthin gardneri. 1t should
be mentioned bhere that a fine-meshed mould of
cloth was the most commonly used in Tibet,

b. NORTHERN NEPAL. We find nothing car-
rexpomding 0 the many early miss, from the Kath-
rramdn Valley In orher parts of Nepal, Hardly amy
of the peoples in these regions had their own litern-
ture, and books scem to have been more rarg. In
Teead this is due to the fact that, as in India, the
spoken word is preferred to the writien for reli-
giong instruction and ceremonies. In the Middle
Range, however, it is because the population thers
bas always lived in small and rather isolatéed com-
munities,

Among the peoples of Tibetan eulture in Morth-
ern Nepol as in Tibet, the ability to read and write
tag been more common, because Lamnists: regard
it a5 extremely important o resd the holy scrip-
tures; in fact books are even thought to have a
power of their own. Even very ordinary farmers
oficn possess a whale pile of books. But only a
few of the books in Tibetan found in Morthern
Nepal are of any considerable age. In the follow-
ing section books belonging to the peoples living
there now will be mentioned, although my own
material, a3 well as that already poblished on this
subject, is rather modest.

Yamgma. Only one early reference to East Nepal
will be noted, HOOEKER, 1855, p. 226, writes
concerning Yangma, & village in farthest Northeast
Mepal:

"“The beoks [in the monastery] were of the usoal Tibetan
Form, oblong squures of separate block-prinied leaves of
paper, made in Mepal or Bhutan from the bark of Dapimr,

bound together by silk cords, and placed between orna-
mented weoden boands.™
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The reference is interesting becanse it mentiom the
paper used for making the books. But it & un-
likely that they were prinled in Mepal, rather in
Central Tibet. Usually only big Lomaist monas-
teries, none of which are found in Nepal, poisess
the large quantity of wooden blocks required for
making this type of book.

Junbesl, Az examples of books from Esnst Nepal,
some persopally collected specimens are more
closely described below; with o single exceplion
fhey all derive from Junbes in East Mo, 3. The
region has already been mentioned on p, 69, Jun-
besi (plate 51§ is o typical Sherpa village, not very
big, with about 30 fomily houses and with & Lama-
ist temple in the middle, which is 200-300 years
old. The village is sitvated at 3000 m. aod the
inhabitants, who are rather well-off, live by cul-
tivating wheat, barley, maire and potatoes os well
as by trade,

The books I. T. 120, b, ¢, d, & and J. T. 13-20
(e table p. 233 and plates E50=156) all belonged
to the same family in the village., The cldest man
in the house explained, that he, his father, grand-
father and great-grandfather had been connected
with the temple; the two lafter a5 bepd lmmas
Maony of the mss, are much worn, but mons of
them seem to be more than two hundred years old
ot the most. They are all in Tibetan and ane Dot
dated. Only 1. T. 20 is block-printed; the others
are mss., some in the ordinary lettering (Ucchen)
others in cursive (Ume). Some books are made on
pathi feaves, the others are sewn along the longer
upper edpe with a cord. Ome, I.T. 18, is bound
in black cotion fabric (plate 152). All of them have
the oblong shape, but as will be scen from the
table p. 233, the formats are less oblong than is
usuzl with Tibetan books. The average format, in-
dicated in the dingram p. 234, cun be seen o
lie halfwny between the average formats of mss.
from the Kathmandu Valley from the period 1700-
1B50, and Tibetan books of the same period

The leaves usnslly consist of two layers, ¢ 0L10
mm. thick, and they are all scooped on moulds of
fabric with only 20-25 threads per 50 mm. The
paper is more or less brownish and chiefly long-
fibred, undyed and not coated with starch paste.
Yet J.T. 12a and b are treated with o white




powder shown by spectographical X-ray analysis
o contain calcium that proved by a diffractometer
analysis to be calcite, CaCO,. All the paper is
made of Thymelaeacese fibres of the high-level
Bpe. With a single exception then, the paper
closely resembles that made in the srea to-day,
which also suggests that paper os well as mss, have
been made locally.

SNELLGROVE, 1957, p. 215, writes about the
sAme reEhon:

“The most profitable item of trade is the coarse, tough
paper which B not available on the far side of the Hima-
lavas [in suifficient quontities], whers the grealest demand
exists, and 20 Sherpes and Bhotonese can with ease mepay
the expenses of a pilgrimage o Lhasa, brnging bick
carpels, Chinese silks and porcelain, or books freshly
printed to their arder.™

Nomche Bazar, Here, three days’ march morth of
Junheési and only two from the Tibetun border lics
the once so busy caravan town between Nepal and
Tibet

Omne day I visited the temple, and noticed thae
pieces of paper were sficking out from many of
the defective praver wheels mounted on the outer
wall of the building, and that more pieces were
lying 'on the ground. One of these, J. T. 11, proved
to-be o leal of a ms. It aftrected my inlerest be-
cause the paper was Bhuotancse, easy recognisahle
by the siriped surface produced by scooping on a
mould of grass straw, The paper is very brown,
.15 mm. thick, in only 1 layéer and with 18 lincs
per 50 mm. The ms. was probably written in Tibet
where, until recently, Bhutunese paper was fm-
ported because it wos highly estimated for making
books, As mentioned in chepter I, 8 was untl
recently & custom of the highlanders in Mepal o
undertake long commercial journeys and pilgrim-
ages in the summer scason o Tibet, where books
were prodoeced and sold on quite a large scale.

Mzs, on blive-black paper are well-known in North
Nepal as in Tibet, One doy when 1 was passing the
house of a well-to-do family, an old man was
sitting ouiside it mending a big magaificent ms.
with writing in silver on blug-black paper. It was
done by pasting smoll squares of new paper across
the tears and bholes in the evidently old pithi
leaves, and then drying the big sheets in the sun
on stone fences and in the courtyard.

The fact that books are read industriously is
evident. They arc used at all soris of ceremonies,
and very often men, mostly elderly, can be seen
sitting reading the sscred books, Even a strolling
magictan carried, together with many othér ritual
objects, a ms. kept in a case slung from o shoul-
der-strap (plate 36). He said that he wravelled
around atd performed smaller rifual functions for
families who wanted his help. My Tibetan ac-
quaintance says that such people in Tibetan wmre
called rmal-'byor-pa. According to DAS, 1902, p
763, the word mesns an ascetic, hermit or yopi

Northwestern Nepal. I many regions of Fast
Mepal are still little explored this is tue in no lesser
degree of West Nepal, As, with only two cxceptions,
I neither bought any books while in this srea, nor
have had the opportunity o study books or colles-
tions acquired by others, some passages from the
literamure will be quoted and commented upon in-
stend.

In G. Tucei's work on West Mepal of 1956 a
number of books found in the area are mentioned,
but appearance und materials are rarely descnbed
in detall, For example, it ks reporied from Tukucha
p. 9
“In the chapel in the ofd howse of the Sher Chan I fownd
nothing worthy of mote exespl an odd copy of the bEa'-
peyur writen in ketters of gold on greit sheets of blus

paper and the maneseript of & Hiemgleal work with soma
references to the region; . . "

The above-mentioned ms. is the mos{ imporiant
Lamaist fext and it is speciafly on such mss. that
n costly execution iz considered worthwhile.

Tuech writes {op, cit. pp. 18-19) that Kun-dga’-
bzat-po, who is said to have contributed to the
spread of Buddhism in this part of Nepal and
Tibet, brought various mss, to Mustang from Tibet
on his two first visits, On o third visii m A. D,
1447 he inspected some specmens of bEa'ggyur
(bEa-"gyur) wntlen in golden lefers om  black
PR

I. Kawnkita, see KIHARA, 1957, pp. 192-193,
describes o few books and their use in religions
ceremonies n Tsumje, north-northwest of Kath-
mandu, On p. 193, two mas. are reprodoced about
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prophecies and also a block-printed calendar, the
leaves of which ore sewn tosether on one side.
The three books are all in Tibetun and of pothi
form. About the last it is said, p. 201:

“This. Dado provides informution on the festive days,
puspicious doys, amnd agricobural days for the whole
wiar, 11 originates, we were told, in Hlasa, but is writtén
exchisively by lamas who reside in Solo Gumbu, the
homeland of the Sherpes, and i printed ot Kathmandy,
from wherce it s distribused.”

To-day such calendars in Tibetan are often
machine-printed on poor Indisn paper. According
to Purna Harsha Bajracharyn they are made in
the State printing offices in New Delhi and Simla,
from where they find their way to many parts of
Himalayn. Thuz we see how books in Tibetan
become widely disiributed, because Tibeton speak-
ing people are, on the whole, united by the smme
langnage, relipion, and material culfiere,
SNELLOROVE, 1961, p. 45, writes concerning
West Nepal: “In all these regions printed books
are very rare indeed” That block-printed books
are chielly executed in Tibet is furthermore sup-
poried by the following from Danzong, p. 97

“They have fust scquired & new et of thirty volumes of
hlocksprints from Lhass, they tobd ws.”

Snellgrove writes on p. 120 sbout a ms. from
Samling in biue-black paper:

“Ye started with the “Motler™ (yum) in sixteen massive
volumes. The papes with their gilt and silver letiers on
u black ground measured ubout 2° 67 long by 6° wide
[or e 750 by 150 mm.."

PEISSEL, 1965, p. 595, reports after a visit to
Mustang on a collection of books in the monastery:

"Some books wese very old and plain, Others had silver
covers inlabd with thick gold characiers, One day we were
fucky enough to siumble onte o minuicript of the history
of Mustang from the 1380% to the present dny.”

During my own stay in West Nepal T was presented
with a ms. in Tukucha by the same Thakali (plate
16) as mentionsd by TUCCI, 1936, pp. B-9. It
deals with rital sacrifice and is 8 rRif-ma-pa ms.
It is finely writien in two kinds of cursive (Ume)
and with black and red inks (plate 157). It is evident
even at first sight that the paper I3 not of the
usual kind, It s very soft and greyish, with small
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hlack particles everywhere. Microscopical analysis
shows that it is made of fibres from Wiksroemia
chamaejarme, The black particles are duc to the
fact that the fibres are taken [rom the roots of the
plant. The black outer layer of the roots is often
not scraped off sufficiently before the cooking.
beating and scooping of the bast fibres.

The paper may originate in the Dolpo district,
g lile o il noritheeest of Tukwche, where the
plant grows in many places, and the paper was
made only 10 years ago. But both paper and ms,
could also derive from Tibet where this sort of
paper was produced in many places.

Summary, Books in Tibetan

The asbove material relating to books in Tibelan
found in Nepal is too slight for & detailed dis-
cussion of the various types occurring there and
the paper used for making the books, Summing
up, we may say that the presemt material can be
divided into thres main groups,

One group consists of books prodeced in Tibet
and then imported into Nepal This includes mss.
as well as block-printed books. The paper is of
a very varying character with regard 1o colour
(whitish, yellowish, brownish etc.), the imprint of
the mould on the paper (chiclly fine-meshed but
also coarse-meshed fabric, coarse or fine-ribbed
mats made of bamboo or gress straw) and the
species of fibre (Wikstroemia chamaejavme, Daph-
ne specics, Edgeworthin gardner, Broussonetia pa-
pyrifera, bamboo, hemp or ramie, ete.). There are
also the blue-hlack mss. ond even mss. on machine-
made Chinese paper.

The second main group comprises books pro-
duced in Northern Nepal. They are practically all
mss., the sale of books having been too small o
have made it worth while to print even the maost
frequently used texts, because each page has 10
be carved out in wood before the block-printing
can start. The paper, which is almost all of local
origin, is brownish and made from specics of
Daphne or of Edgeworihia gardneri on moulds
mostly of coarse cloth. All things considered, mss,
weem to have been almost entirely fashioned on
Tibetan models, With regard to the guality of writ-




ing, the presentation and the materials used, the
mss. mede in Northern Nepal are generally rather
simple doe to the special character of this area.

The third main group of books in Tibetan con-

sists of machine-printed books, mostly on poor
machine-made paper. They have been printed in
Mew Delhi, Simla, Kathmandu, ete., in the 20th
cenliury.

B. Letters, Documents and the Like

Handmade paper has been used 10 a greatl extent
for lefters, documents, accounts and the like. Little
is known of the appearance of these in sarlier times-
of of the materals used. In North Nepal paper
probably replaced older writing materials such as
wooden tablets and birch bark at an early date
Even in the Kathmaondy Valley it i3 conceivable
that paper was prelerred for letiers eic. before mss,
were made on this material, becanse these more
praciical uses were nob conmected with the same
religious traditions as the mss.

HODGSON, 1832, p. 11, writes about the good
properties of the paper when used as writing paper:

“The manufactured produce of Mepal i for offics records
incomparnbly better than any Indian paper, being as
mirong and dorable as leniher almost, snd guite smoeth
entugh o write on. 1L has been sdopted in one or o
offices in the plains, and ought to be genemlly substituted
for thse fimey frinble material to which we commit all
our recorda.”

5. B. Shah states the following about the import-
ance of the hand-made paper in the pdministra-
thon;

“However, until |53 only Mepalese paper was mied for
Gioveriment allicm] correspondence throughout the Me-
pal kingdom, Even to-day mostly Mepaless paper (s used
in principal matiers and in the judiciory offices ([9%65),
Suilll many in Mepal supertitiousdy believe that the Go-
vermment cormespondencs, laws or ony memorunda efc.,
wiitben in foreign paper, are not valid, Theselone i all
Crivpernment offices they use Mepokese paper insofar as it
s wvailable. Due toscarcity of the paper ond the incressing
of the stmndard of letier-writing they have boen compel-
led o ose foredgn paper.”

Mot untl well into our century did the postal ser-
vice develop to any significance in Nepal, and
ppart from the few simable fowns in the counicy,
it is still very limited. Yet it is worth mentioning
that everywhere thers are small post offices, and
that the postal service is admirably safe even if
it is gow on sccount of the difficull ferrain.

Letters and documents, like mamiscripts, also
play & greater part in the everyday life of the
people in the narth than they do for those in the
Middle Range and Teral. This is of course duoe to
the frequent travelling uodertaken by the people
of the highlands. In the wwns it is cspecially the
Newars who have always been experts in writing.
WRIGHT, 1877, p. 44, thus writes

“The duties of clerks and accountants are performed by 2
special class of peophe, chiefly Mewars™

Farfouy gualites. For ordinary letters as for offi-
cial ones quite ordinary, hend-made, and mostly
very thin paper is used, which can only be written on
on one side. Better quality writing paper is thicker
or has double layers and may also be obtained in
pads after Western models,

In Junbes, in East No, 3 (plate 51) T was pre-
sented with various leters; one of which is showmn
i plate 179 and two others were specially ex-
amined (se¢ J.T. 5a and 5b, and the tables pp.
233 and 246). The documents are Z0th century but
pre drown up in the old-fashioned muanner. They
are writlen in Nepali glihough found in a Sherpa
village, which is due to the fact that Nepali is the
official lanpuage of the country. Motice the stamps
and finger-prints on the specimen shown, and also
the series of folds. The letters are in fact seof and
kept folded in lopg narrow formais shaped like
small phithi mss. The folds arise from the habit of
making a roll of the paper after it hos been written
on, and then fattening it If the roll i3 too long it
is folded in the middie.

To-day letters ete. are increasingly shaped after
the Western fashion; this applies to both format
and the disposition of the writing. For envelopes a
heavier paper is used, wsually copsisting of 2 layers
(L. T. 45 a). Dften the foner layer [s an Indian
machine-made paper, which is glued to a layer of
Mepalese paper,
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To get an idea of the different qualities of the
paper produced In Nepal, a large collection of
envelopes belonging to O, Treschow Kihl, Copen-
hagen, has been capmined. The envelopes arc
mainly from governmental correspondence over
the last 20 years, not infrequently from remols re-
gions of the country. Out of almost 1000 samples
gbout 60 % are of Indian paper and the rest of
handmade Nepalese paper. Of the latter about
75 % are on the ordinary paper, mostly distinctly
brownish qualities scooped on coarse moulds of
cloth, wherens the remaining samples are scooped
on finer moulds of cloth, Nearly all are made of
fibres from highdevel Thymeclacaceae species, and
only few from low-level species. Ome sample of
these latter fibres, probably from Edgeworthia
gardnerd, is from Tlnm in farthest East Nepal, like
I.T. 5b, from Tuplejung (see tables).

Certificates, nvitation cards and the like are
often of 3 layers, with cardboard in the middle and
the handmade paper as outer layors (e g my pass-
port for travelling in the mountains}. Proclamations
from local authosities are writlen on local paper,
while public notices about bigger issues, such as
governmental proclamations or instructions {rom
the health nuthorities (e, g. regarding prevention of
malarin) are printed on machine-made paper. For
forms, bills (1. T. 45 b, plate 180) and receipts thin
handmade paper is nearly slways used.

Some Tibeton paper has found i way tnio
Nepal, even if most paper has gone in the opposife
direction. 1.'T. 46 is o letter in Tibetan (plate 166

and table p. 233) from a Sherpa family who lived
in Kathmandu, The puper is grey and very soft
The fine cloth mould had 85 threads per 50 mm.
and microscopical analysis shows that the paper s
made of Wiksiroemia chamaejosme fibres. The
paper, like the letter, is from Tibet

Near Dopu Bazar, East No. 3, 1 obtained a
large sheet of fine white paper of the format 497/y
by 127 om. from a lama whe was an exile from
Tibet. He told me that it had been made near the
town of Shekar Dzong, about 14 days’ journey
Morth of Dopu (ne. 11 in the table p. 226). Micro-
scopical analysis shows it to be made of Wiksiroe-
mia chemaejosme fibres, which is in accordance
with the drawing of the plant that the lama mads
The material is short-fibred and even in an un-
treated stale the paper is fit for writing on, for
which resson it is often used for quality writing
paper. The bead lama ol the Thyangboche monas-
tery gave me another piece of Tibetan paper of
the format 61 by 146 cm. It is made from the same
fibre nnd was lkewise used for writing paper (no.
12 in the table p. 226).

Terminology.

“eot, , . . & 0 leaf, sheet (of puper), 8 document. . . ."
“patr (5. pultra) = a letter . . .7

JPRGENSEN, 1936, p, 106 states:

TURNER, 1931, pp. 84 and 556

“kagnmi, 5 CHficial docurnents.™
Ufikhut, 8. A written document.”

C. Single Leaves for Magic and Ritual Purposes

In this section we shall deal with the use of single
leaves bearing wriling, printing or decorations for
magic or ritual purposes.

1. Woodcuts

These are single leaves with plctures or figures,
with or without text, made by pressing paper,
cloth, birch bark or the like on a carved, blackened,
wooden block (very seldom made of other ma-
terinls such as metal or clay). Woodeuts are parti-
cularly interesting not least because they reflect im-
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portant aspects of popular bellefs. In the figures
depicted we also find some remarkable survivals
of pre-Buddhist religions, indeed several of them
furve had very early models,

It is not known how [ar back the use of wood-
cuts on paper dates in Nepal. CHENG TE-K'UN,
1957, p. 157, states that & Tibetan woodcut om
paper found in Szechwan may be 9th or 10th cen-
tury. GODE, 1944, p, 210, refers to & mention of
prints from a still carlier date. The Chinese pilgrim
Ttsing, who visited India from A. D, 671693 thus
states:




“The priests and laymen in Tndin make Coityas, of ima-
= with eanth, or impress the Buddha's image on sk or
paper and worship it with offerings wherever they go.”

Yet there is nothing to indicate that silk and paper
were common articles of trade in the Indian low-
lands in the Tth—Hth centurics; bere it is rather a
question of Kashmir, Ladakh and West Turkestan,
which were under strong Indian influence and
through which the most important caravan rootes
between India and China passed. If they in Tndia
proper did make such prints these were probably
done on cotton cloth or birch bark.

To-day the woodcuts are only made on paper
ar cotton cloth, but WRIGHT, 1877, p. 316, gives
the following noteworthy informution:;

“The bark of birch (bhugs, vulgarly Bhoj) i used in
MNepal only for charms and amulets;, of which I brought
kome one specimen (Add. MS. 1578)L"

Possibly this material was used for pmulets befors
the appearance of paper, especially in Himalaya,
where the birch i so common.

The uses of woodculs in Nepal are manifiold.
They may be divided into two main groups: those
which are used by Lamaists, chiefly in the high-
lands, and those used by the other peoples of the
country at lower altitudes. The prinfs are used
most extensively In the Lamalst hiphlands where
they are hardly distinguishatile from thelr Tibeton
models, At lower oltitudes Hindu motifs predomi-
nale, but here the woodecuts often have a disinedly
local character ar in the Kathmandu Valley. Unless
otherwise stated, the materinl used for the wood-

cls i paper,

a. THE LAMAIST HIGHLANDS

As amulets. Mnny Lamaists have o small bag of
leather or ¢loth hanging  round their npecks in
which, among other things, folded woodcuts  are
kepr (plate 24, the woman to the right). Ooe can
also sce people, chiefly women, on festive days, or
of journeys, carrying such amulets in beautifully
engraved metal boxes inlaid with silver and gold.
The amulets are carried primarily for protection,
They are meant to ward off evil spirits, discases,
the dangers of travel, theft etc. The leather bags
or the boxes may conbiin a very considerable
number of different prints; A woodcnt from East

Nepal for protecting travellers is shown in plate 164
(paper analysis p. 233), The print s stained with
a yeliow dye, probably saffron.

On buildings. Woodcuwts affized to buildings oc-
cupied by men and animals are belicved to have
the same protective effects as the amulets. J. Ka-
wakita, see KIHARA, 1957, p. 190 and 208, writes;

“Al Tomje [norithwest of Kothmandu], when there comes
news of mn animal epidermic in o neighbouring village, the
willagers immediately put up paper charms called khar-
husmg i the animal sheliers, These are supposed to word
off calamity,”

*The Gyangong Hrungs is o magic design printed on
locally made white paper and pasied ¢n the doorways
of each houose, The design consists of o male and & female
ligure joined by & chain with 8 sacred inscription in the
centre which is supposed 1o ward ol evil spiriis,”

A protective effect is also ascribed to the mandala

prints that gre to be seen pasted below the ceflings
of dwelling houses.

Prayer flags, The extensive use of banners and
prayer flngs is very characteristic of the Lamaisi
highlands. They are printed with holy texts, pie-
tures and symbols which, when in motion, are sup-
posed to have the effect of bringing good luck. In
front of dwelling housas and temples there dre al-
most always some tall wooden poles, to which are
fastened long, narrow pieces of thin coiton cloth,
bearing a series of identical prints, one below the
other (plate 19, 20, 24, 32 and 38). So widespread
fr the use of these banmery that they almost define
Lamaixt areps. Handmade paper is not sirong
enough for the long banners, ond even [or the
smaller prayer-flags cotton cloth is most common.
These are often fastened to cords stretehed across
temples and chortens (plates 2 and 23). The same
engraved wooden boards are used for both the
prints on paper and on cloth.

Prayer ftags on cords may also be suspended be-
tween the branches of trees in pleces of special im-
portance. We found an example of this two days
march from Mamche Bazar on & pass-like plateau
called Poindala, where Sherpas travelling north
calch a frst glimpse of their main habitat,
Khumbau,

Poper is geperally used for prayer Oaps fastencd
to long sticks of wood or bamboo which are

147




pushed down into chorten-like shrines or fnto heaps
of stones. The shrines occur especially along ronds
in the vicinity of human habitations. The heaps of
stones with sticks and prayer flags are found in
passes, on smaller mountain peaks and in other
lonely places.

The various kinds of shrines and prayer flags
often appenr together. An example of this is the
big “Miini stone™ ahove NMamche Bazar (plate 160)
with the inscription "Om mim padme him"
in multicoloured letters one metre high. The stone
is surrounded by tall wooden sticks with marrow
printed cotton strips and a small chorten in which
sticks with small paper prayer flags have been stuck.
A third type of woodent on paper (pinte 161) is
suspended in great bunches on a rope atreiched be-
twieen two poles.

J. Kawakita, see KIHARA, 1955, pp. 164166,
distinguishes the following three types of prayer
Mags: tarcche, fixed to rxds crected on of near
houses, rarbuche which are bigger and found in
front of temples or at meeting places, and the
smaller lungta (lt Tibetan rlafi-ria = wind-horse),
which appear in places such ns arcund town gales
or far away from ibabited oreas. It is remarkable
thut most prayer flags show a horse which, as far
as the last-mentioned Lype s concerned, is also
found in the name iself. (His words torecho and
torbuche however do mot, as Kowakita writes p.
166, contain the syllable rig = horse, bot dar {ar)
= n fiag, a piece of cloth),

Examples of paper prayer flags are L. T. 7, 9,
i and 23 {scc wmhle p. 233) and also the print p,
149 mode in Bodhoath near Kathmandu, They are
all of the third type, rLusi-rta. J. T. 23 is printed
on a whiter paper and scooped on 3 finer mould
than the other prints, which accords with its origin
in Muktinath north of Baglung in West Nepal,
where cxactly this type of paper is produced.

In praver wheelr. A proyer wheel & a hollow
metal or wooden cyviinder, which can revolve on
its own axis by masual power or some other ex-
ternal force, To be effective every prayer wheel
must contain holy gquotations. They are neardy
always hlock-printed on paper and most often with
the ubiguitous Lamaist code words “Om  mani
padme hiim".
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The prayer wheel exists in numerous versions.
The most common type is the one shown in plate
17, A prini from such a hand-tumed prover wheel
is shown in plate 163 (paper analysis table p. 233).
Somewhat larger prayer wheels but otherwise simi-
lar, are mounted in long rows around temples and
furoed round by the visitors (plate Z), Others are
very large and contain severul hundred or even
thousands of prints. Even these are mostly manu-
ally turned, often by an old man or woman who
makes a living in this way. The biggest hand-
propelled praying wheel T bave seen was In the
villzge Tarkegyang st Yolmo, north-east of Kath-
mandu, It stood in a separate room, and it was
about 3 metres high (plate 34), and was said to hold
f666 block-printed paper strips all bearing the
above mentioned formuls. The bigger prayer
wheels may be worked by water power, s 1 ob-
served near the Thyangboche monastery in Khum-
bu and in the Muktinath temple in West Nepal
{plate 23). I have also scen prayer wheels placed
pn the roofs of houses and turned by the wmd
{plate 17), and even a type that was turmed round
simply by heat from a butter lamp.

Inside fignres. Religious figures of many different
kinds and sizes are sanctified by being filled with
woodcuts. The Buddha fgures of metal (or wood),
which have found their way to the West from
Central Asin and the Himolayan states in soch
great numbers, are nearly always without a bottom
cover and empty. Leaving out of sccount figures
maode s tourist articles, this is however not the
case in the conntries from wheeh the figores ongo-
nate. There they are stuffed with a host of small
objects including printed paper strips of variows
kinds. The filling needs a special ceremony. If the
figure needs repairing and the things are taken out,
another special ceremaony is required.

Ingide religions monuments, Larger fixed figares
and chortens usually contain woodcuts, not infre-
quently mss. us well FUHRER-HAIMENDORF,
1956, p. 178, writes of this:

“Unplike the Sherpas, the Tamangs do not enclise bone
relics within the structure of their chorten, but sheets of
paper with the imprints of the iconographic representa-
thon of deities may be built into the masoary.”



The commonest Lamaist woodeut, rLup-ria, which is
gxpocially placed sround town getes and in mountain
passes. An explanation of the print is as follows:

The square ahove feft, Kkysn, the mythical leader of
the feathersd race, symbol af resalution,

The sguarg above right, ‘Drig. a dragon, symbal of
fame, According to Tibetan legends it makes thunider
swhich cin be heard widely,

The first five lines nre prayers in Sapskrit to;

Muahfudrl  [lam-diyans), Awalokitelvary  {(5Fyan-rai-
gzigs), Vajrapigl (Phyap-na-rdo-rdje), Pedmoxambliava,
den hvide Tara (#Frel-dbar) and Amita Ayupa {rivam-
Firal-rmal,

Hisrse, rlufirtn, carmying o representation of Buddha,
L e; & symbal of the true path (his tesching) which will
lend 1o the ultimate splritual goal.

The squore below left, Senfgel o lion, symbol of
coarage.

The square below right, 5Ty, a tiger, symbol of
beauty,

The last five lines begin with formulas for all the things
wanted, Then follows something Tike:

The giver of this flag...[same inserted] moy his
vitality, strength, good fortune, lifespan, wealth and
power increase. Hall o the gods!
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SNELLGROVE, 1961, p. 34, writes;

=The choren, ..., i the iyplcal Budldhmst monomend,
derived origivally from Indisn models, . . . Texis, repre-
senting perfect wisdom, and images 23 symbols of buddhn-
forms, often replace aciual relics,”

Indeed, what may Nepal's innnmerable and often
very old chortens nod contin!

1 attended the construction of a chorlen in frool
of the Takéindu monsstery (Taksinda of the map
plate 52), half a day's march from Junbesi towards
Mamche Bazar, We arrived ot the end of April
1964, It is marvellously siruated just below o
mountain crest, with o view of the Everest massif,
and surrounded by & wood of rhododendron trees,
then in fower, The head lama of the monpstery
had died a fortnight before, and his athes were
now going 1 be enclosed in the chorten together
with & variety of things including enormous guan-
tities of large paper prints (concerning the place
and the lama mentioned, sce SNELLGROVE,
1957, pp. 214-215). The head loma from Thyang-
boche monastery was on his way there to condoct
the forthcoming ceremondes.

The chorten under construction and temporarily
sheltered against rain by a canvas is shown in
plate 158, together with one of the built-in prints,
plate 159. In a loft of the monastery I saw two
lay Brothers printing them, their hands and faces
bleck from soot. Great bunches of wet shests were
plready hung to dy on cords stretched across the
loft, Two prints, J.T. 9, which T bronght home,
but which were originally destined for the chorten,
are made on whole shests of the locally produced
paper and measure 30 by 66 cm. and 49 by 61
cm. A wooden block similar to those used for
making those prints is shown in plate 162; it
derives from Mamche Barar, Inm Takfindu I also
obtained 1, T. 8, the oblong woodcut shown in
plate 165, which iz interesting becayse of baing in
Riifijand letters which Urgen called "Buddha writ-
ing" (for the annlysis of the paper, see table p.
233)

In ceremonies.  ‘Woodcuts are also used in 0 num-
ber of ceremonies as in Tibet (see SCHLAGIN-
WEIT, 1863, pp. 247-272, and MACDONALD,
1929, p. 153). An exampie of this is the print on
p. 151 which is for use at 8 death-rite snd de-
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rives [rom Bodnath, the Lamaist sanctuary in the
Kathmandu Valley. SNELLGROVE, 1937, pp
262-274, describes wvery closely this imteresting
ceremony which is intended to guide the cos-
scipusness of the deceased towards nirvana The
gim of the ceremony, however, scems lo appear
in very different Tights to priest and layman jost
as with many other Lamnistic rites. Snellgrove thus
writes p. 262

“The whole tanirie theory is based opon the doctrine of
absolute non-substanfiality and this all its formm end
gymbals e gubte wnreal [n themselves, The after-deathy

rites are of this kind. At first they might appear (o bnply
belief in & real tensmigratbng clement, kdentilied as
consciomsness. Tn fact the whole pim is 1o erndicate belief
in anything substantial and to shew the identity of sam-
sllrn pnsl nirviina,™

The lenrned monk will be able to conceive of the
ceremony in this way. To the family of the de-
ceased the matter probably has quite znother
aspect. On p. 263 it is said:

“In proctice this ceremony i elways performed at the
instigation of the deceased’s Telatives, who may well be
thinking in terms of actually influencing the course of
rehirth of ope of thelr mumber, Often, however, their
intentiors are Tar less noble, being merely concerned that
the =pirit of the decensed (conceived of in no Buddhist
pense) should cause them no trouble in the future,”

Snellgrove is evidently not speaking of & woodcut
bat & drawn copy of the ritual print. Apar: from
this, text and motif are very much like that of
the woodcut on page 151, This is seen from what
he writes p. 265;

“His effigy should be drawn in o kneeling position with
hands raised in supplication. . . . Over his head is drawn
an umbrella . . .

Sncllgrove then describes the long coremony during
which, among other things, the deceased is re-
quested to be present in the rital pictore, and an
offering is made to the evil spirits who are claiming
the deceased. His consciousness is then directed
throagh the 6 spheres of cxistence from hell to
nmirvana, the print is consecrated and burnt, snd
finally the following is done, p- 274:

“With thess ashes one makes Ettle effigies, which are

properly consecrated in doe course. The ¢ertain effect of
gll this & fhat ihe deceased bs released from exitends,
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especially evil rebirths, and is born in the purity of the
buddha-field.™

An approximate transiation of the text of the
woodcut p, 151 & “He who has come from this
world of suffering to the other side of the warld
of suffering; he who has reached beyond this life

., (name inserted) may the effects of all the
dead man’s bad and sinful actions be brooght to
an end.”

The face is emply so that the fentures of the
deceased may be filled in, or at least the coiffure,
fo indicate the sex, From the neck downwards &
letters are to be seen, which are formulas for the
& spheres of exisience,

b, THE EKATHMANDU VALLEY, What has
previously been said shout the uses of woodouts
in the Lamaist hichlands also applies 1o the cus-
toms among the few Tibetans, Bhotias and Sherpas
who live in the Middle Range, including the Kath-
mandu Valley, They make the woodcuts salely
from Tibetin modeis. The prints on pp. 149 and
151 were execubed in the colony of Tibetans in
Bodhnath near Kathmanduo.

The big ethnic groups in the Middle Range and
in Teral partly use other woodcuts and to o much
fesser extent. An interesting and strange intermo-
diate position is held by the Newars, the original
and even to-gay the major part of the populaton
of the Koathmandu WValley. They mainly make
woodeuts for use at religioos feasts and ceremonies
unkaown in the highlands, but they use in additon
g few of the previously mentioned types such as
the amulet prints and the strips imprinted “Om
mani padme bum"® for prayer wheels {the rolled-up
strip, plate 163).

Typical of moxt of the applications of woodculs
in the hiphlands Is thelr ubiquitous and consiant
use; the Newars mairly wse them on guils definiie
occasions ond, uniike the people from the high-
landds, they mosily colour them, The motifs and
texts are Buddhist or Hindo, but often contain
glements of both religions. Many woodculs have
B distinctly Iocal stamp and are known and osed
only by Newars (see e. g the prints pp. 1, 153 and
155 and plate 176). In other words the mixed origin
of the Newar culture, its vich and in many Wwoys
specinl development is reflected in the woodonts.
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Below are mentioned some of the most impor-
tant types from the Kathmandu Valley, The ma-
terial derives mainly from Werner Jacobsen of the
National Murenmn, Copenhagen, see JACOBSEN,
1959, pp. 146161 (summarised in English op. cit.
pp. 160-165). The article was later extended and
edited together with a collection of the original
woodeats, see JACOBSEN, 1966, pp. 1=85, Un-
less otherwise indicated passages below derive
from the 195%-article:

Pp. 152 and 162:

=Every vear on the fifth doy in the lighter half of the month
Srawan, 0 celebration is beld in honour of the Nogas,
ihe snokes. This celebration is called Maga Panchami and
in 1958 pocored on the 19th of Augumst according (o our
calendar. The Buddhist scripiure “Kriva Samuchchara™
records the saying of the Buddha: “Worship the Naga,
and abse Varuma, oo the Gfth day in the Ughter hall of
Brawan, This counteracts all devilry occagioned by snikes
and promotes-a plentifol rainfull!” The writken authority
of the Hindus is the “Guruda Tantrm®, in which Vishoo
commands: “Paste with cow mamare pictures of e
Magas over the entrance i the house and over the other
doors of the house on the fifth day of the lighter half of
the month of Smwan, and worship the snakes in aocor-
dance with the ritual prescribed.™ In agreement with thess
esmumnnds this “day of the snakes™ i observed by Hindus
and Buddhists alike, and cobouned woodeuts, kerge and
amall, representing the Magas, the snakes, are pasted up
onver the howse entrance and the otler doors.”

Snakes, together with other reptiles and vermin,
are believed to inhabit the underworld, ocenns and
lakes, When the valley was drained the Nagas
were driven away. S0 bere especinlly they must
endeavour to mitigate the soake gods, who hove so
often revenged themselves by preventing rain from
reaching the wvalley, which has caused [amine in
the over-populated area

The two woodcuts on pp. 153 and 153, both oo
handmade paper and made in Kathmandu o
1959, show Kanyi Nigini, the divine snuke virgin,
which s the motif mostly used for this occasion.
The former is made in the old-fashioned manner,
thus it is hand-printed, band-decorated and hand-
written, and execuled on paper of 1 layer. The
latter is made by mounting the wooden block on
a printing machine and execeted on paper of 2
lnyers, which is customary when using this printing
technigue. The text of the woodout p. 135 has
been cxplained in JACOBSEN, 1959, p. 162. Si-




- - - e
ART WL A anslfgidl M

.7 m—, e T 2 ot T -
rr."?rf =y .-_-i-_','.:-rur[]_r / ?'Fa‘h: J.-; of / i.""-"'l _— [ |
23 ~CF iy

i

Newar woodout, used during Miga Panchami, showing Kanyl Nigini, the divine make virgin (for explanation
see opposite pagel. Tt is hand-printed and hasd-coloured on a single layer of paper.
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milar prints on modern machine-made paper wre
shown in pinte 174 from Kathmandu, where they
were hanging over the cotrance to a dwelling
bouse,

On pp. 162163 it is said that only once a year
ure the dead supposed to have an opporumity of
squeezing through the gate into the heaven of the
Mewars, Yama Dwvir (in 1958 Avpgust 30th). But
in order to succeed they must have the assistance
of & cow, who along is able to open the gate with
her horms. That a cow should solve this difficult
probiem s certunly die to the affection with which
the inhabitants of the valley as well as in India
regard the cow, P, 163:

“It Is to this end that the ceremony of Guaidi Jatra (Sa-Paru
in Mewni) is observed oo this day, Every family in which
o death kas taken placs thering the past yvear sends & cow,
or o of the family dechod out ps a cow, to belp the dead
Inta heaven,™

The ceremony varies from place to place, but
psually consists of the making of & skeleton, most
often merely o baskel, which is adorned with a
variety of things. On the front of the basket there
is & woodout representing a cow’s head and on the
back o print of Gancia (the elephant god or the
pod of wisdom). The decorated basket, symbolizing
the cow, is then carried around the town with the
dppropriale ceremonial,

The event which is anicipated with the greatest
excitement i the feast in honour of the goddess
of wealth, Laksmi, which is celebrated to obiain
her fwvours for the year o come (in 1938, Novem-
ber 11th). Jacobsen says on p. 163:

“The moming 5 sscred to the cow, which receives ol-
ferings and is adoroed with flowers, Thereafter afl win-
divwes und doors in the newly cleaned hose wre decorated,
incense is bumit, and at nightfall mmumerable lamps s
bt fnsbde and out. Surrousded by the entire family in s
finest clothes, the head of the family carmies out the
various rituals of offering to Lakhsmi. Coloured wood-
cuts of the goddess of wealth (Fig. 5) are pasted on the
cashbon, aml before her pheture ame placed offerings of
money, froits and sweels.”

The woodcut on p. | shows such a print, made
in Kathmandu in 1968 from a carved wooden block
in a small printing machine, The print is normally
coloured. As Werner Jacobsen writes op. cit. p. 164
of the same woodcut, there are not only Nepalese
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but also Chipese, Indion and even European ele-
ments in the pictre.

Sall another religions celehration will be de-
seribed here; it is the & fruil ceremony of which
it is snid, p. 158:

“AL a very early age MNeward girls are given away in mar-
risge to & bel fruli amd by this attain immunity from the
homors of widowhood under the sirict orthiodox Hindu
rules, because irrespective of how laier contructed mar-
ringes may develop, this lirst symibolic marrioge s re-
parded gs permanently valld. Durieg the ceremony o
woodent, Mo-ki, I tied 1o the litthe pirl's bead smd she
carries the print doring the nexi 24 hours.™

The ceremony, photographed by Ruth Christensen,
is shown in plates 175 and 177 together with the
woodcut itselfl, plate 176. The bEl fruit comes
from the tree Aegle marmelos and it has o large
number of practical uses,

For other feasts and ceremonies other woodcuts
are psed, just as there are old prints osed once in
ceremonies now forgotten. JACOBSEN, 1966, p.
92, ndds:

“Some woodcuts are nob connecied with any definite
geremony but function as nnmslets for obtaining desired
goods or for overling disssters or sorcery. For direct
armneks on devilry and ghosis o print s wsed of the eight
miother-goddesses; “Asta Matnka®”: Mahakali, Bhairavi,
Brabmoyanl, Maheswiri, Vaisnabi, Kumari, Indrayani
mral Mahalakhsmi. In the print reproduced here [p. 53]
the cight mother goddesses are grouped round Bokhva,
whose nwe-ingpiring poririt it emploved 1o overt the
imminent calamity of which a dead cat or snoke in tse
house is thought to be o sure omen. When the sitaation
calls for the we of this print it is placed like a flag on &
bamboo stick, which is stuck inio an earthen jar with
offerings of food consisting of bolled rice, other sorts of
cercal, and vegetnbles."

It should be added that such offerings are not
only known in the Himalayan states and Tibet; 1
have seen very similar ones evén in Morthem
Thailamd,

Concerning the manufacture of the woodcuts
Jacobsen sy, pp. 164—163:

*The blocks dre cut by apeciilists of the Urlir caste, and
the malerinl is, with only one known exception, wood
[which is an obd block of sun-dried elay, shown in fig. 9
of Jacobsen's artichk] . . . The size of the block is 15.5 by
18.5 cm., its motil the goddes Lakhami. ... From the
wood carver ihe printing Mock goes to the artist, who
belongs to the Pung casbe. To preserve ks strength and
durability It is soaked in oil (of mumtard seed) before
printing commences. The printing ink ts made from a mix-
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tuire oof lasrip-sood, gum ambic (sares in Mepali and Newari)
and water, the cormect consistency being obiained by o
shight warming. The block is placed on the floor with the
primting surface uppermost, and the ink brushed on. The
paper is then laid over the block amd smoothed over with
the hondl. The painis for colouring the print are prepared
in ihe same way as the printing ink but are of & more
Muid consistency to allow application with o brush, The
pigments new used ane ull imported chemical colours,
but originally natural vegetable and miperal pigments
were employed, The colourng is carmisd out on ibe
“wamemibly-line™ principle, one colour at 4 time, and here
the nriist is ofien axisted by the children of ihe family.”

Sometimes the pictures are not printed but drawn,
Werner Jacobsen says that drawings are perhaps
regarded as more correct and powerful, but that
they may also have been used becawse the artist
eould not afford to have printing blocks made,
which of course he doeés not carve himsell,

"Some time belore each leatival or ceremony for which
the woodots are used the artists begin o manufactun
an approprately lange edition, never larger (han they
extinmate can be sold In the course of the coming festival,
for from then until the following: yenr™s festiva] there will
be no possibilily of luriler sabe. The day before the
festival, members of the artise's Tamily station themeslves
in the streel swrrounded by bupdles of the print. Esch
type of weondeut B normally offered for sale in a nuntber
of warintions.,

Nat all woodeuts are sold in the strest. Some prints
are delivered direcily fo thoss who hodd the cere-
monies, such a5 priests and the secalled black
magicinns, as with the woodcots for the bl fruit
CErenony,

The woodcnts are of very differing sizés. The
following formais are mentioned: 55 by 45 cm,
(the Maga prinig) L e, almost a whole sheet, 46 by
30 em. or a half sheet, 28 by 23 cm. or a quarter
sheet, 21 by 17 em. or 1/6 of a sheet and smaller,
down o 5 by 4 cm. (the Laksmi prints},

Alrendy for several years the prints have been
exccufed chielly on imported Indinn maching-
mide paper, and with cheap factory-made dyes.
This is presumably also due to the fact that in this
way 4 more goudy colour effect can be abtmined,
ps preferred in India for religious pictures, Besides,
prints ore mainly machine-prinied nowadays. The
making of woodcuts bas thus been subject to great
changes during the Inst 20 vears, and the prints
are not Far from eotively losing their originel
charm,
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2. Paper Slips with Writing

Probably woodcuts hnd hand-written foremumners,
but to-doy these are quite rare. LEVI, 1905, 1, p
294, describes a complicated ntual, which was
used on various legol occasions in the Kothmandu
Valley by both Newars and Gurkhas. The names
of two contending partles were each written on
separate pieces of paper, which were rolled into
balls and them worshipped (pufi). After a com-
plicated test after which only one of the balls
remained, the paper ball was unrodled, and the
name on it was that of the winning party,

J. Eawakita, sce KIHARA, 1957, p. 194, de-
scribes a death ceremony from the Lammst Tsumje
porthwest of Kathmande, used if it becomes
known that the deceased bas been possessed by
ewvil spirits:

“The lama makes an effigy called mik pi ten to represent
the dend person's body, The effigy s made by attaching
arms and legs (o & khorma, & sl bamsl=s basket e
&t planting time. Inside the khurma, rice, wheat or barley
is plasced, and the elfigy b8 dressed in the dead man‘s
clothes. A pisce of paper on which s writien & passage
from the sutres is then placed within the khurma. Aler a
praver, the lama removes the peper, bams i, and mixes

ihe ashes with some tsmnpa. This he hides himself in
some secret place,”

Purna Harsha Bajracharys, Kathmandu, tells me
that he has heard that strips of thin paper in-
geribed with magic formulns have been used as a
medicine, o practice which was wide-spread in
Tibet.

3. Ritual Cards

1. Kawakita, see KIHARA, 1957, pp. 189-190,
describes and depicts some ritoal cards obviously
on paper. They are called Thyasing Nadung And
are used ot the Thuje Chhenmbo ceremony in
Taumje (northwest of Kathmandu), P, 190

*Thuje Chhembo §7 is the name of o god with four hands
i whose name services for the dead are performed in
households where death has oocurred or where a rich man
wishes to have memorial prayers said for a dead relative.

i Following Waddsll, T'ugs-tie-chven-po i & Tibetan
name of Avalokim.”

1 bought some cards in the Lamaist Bodhnath very



reminiscent of those described by J. Kawakita in
hﬁlpp:ulmmhm:ﬁmﬂﬂmrﬁsmmnde
from paper, except for a few executed on impreg-
nated cotton cloth. Nearly all the cards are
coloured and rather old and worn (plate 168). In
Bodhnath 1 was told that they were used in a death
ceremony during which a lama carried them one
by one pist the eyes of the deceased in order 10
hdp"lhﬁmultuhnvm"im'mlmrmguidﬂﬂll
conscience through the 6 spheres of existence
towards nirvana.

LT 483 and b are 4-layered and coated with
lime. The paper has been scooped on o fairly fine-
meshed mould of fabrc (see also the table p. 233).
Yet another card has 6 layers and is not coated.
The two outer Inyers consist of short-fibred paper,
scooped on & fine mould of fabric (with 60 threads
pu&ﬂm.].wh::mm:imwlwmmufn
long-fibred paper, scooped on B coarse-meshed
mould, The two outer layers are shori-fibred to
mike the surface smooth for drawing.

4. Horoscopes

In Mepal, as in Indin, astrology and the making
of horoscopes and calendars are extremely old
praciices. As mentioned in chapter I, p. 23, the
Tang Annals say about the residents of the Kath-
mandu Valley (from LEVT, 1905, 1, p. 164): “They
know rather well how to calculate the future . ..
They are also clever at making calenders.” Nothing
much seems to have chonged in these respects
uniil our own times. WRIGHT, 1877, p. 44, thos
WritEs]

“Astrologers form another large class of the lewmed
commumity. Some of them are also priests, but in general
the professions are distingt. Fn Nepal astrology must be
a profitnble pursait, & no great man thinks of setting owt
on a jourmey, or underiaking any business whatever,
without having an suspicions moment selected. Indeed
i time for evervthing, from the taking of » dow of
physic to the declamtion of & war, i delermined by the
mtrologers. ™

The basis for making the calculations is a long
and narrow boroscope roll, which is drawn up at
one’s birth and which can be consulied on impot-
tant occasions Inter on in life (before travelling,
marriage etc.). 3 different horoscope rolls, J. T, 42,
43 and 44 are deseribed in the table p. 233 and

J.T. 42 is shown in plates 169-170, The dimen-
giong of the rolls show thar whole paper sheels,
measaring G40 by 480 mm, have been cut imo 3
lengths of 640 by 160 mm. which are pasted
together in 2 or 3 liyers into one length. 1T, 42
ennsists of 3 such leogths end is 1740 mm. long.
All 3 rolls are treafed with orpiment on one side,
which has evidenily been necessitated by the mild
climnte of the valley in order 1o avoid anack from
insccts and other animals. Purna Harsha Bajra-
charya says that the horoscope rolls are of very
differing size and appearance, One made for the
famous king Prithi Niriyana Shah, who ruled
Mepal 1768-1775, is sald to messure 15 metres
and s executed on cloth.

5. Fortune-Telling Cards

On my way to Bodhnath 1 met a pleasant elderly
woman ot & bridge, who asked if I wanted to have
my pelm read. Instead, T asked her to sell me the
card she used for the interpretation of the lines of
the hand {plate 171). In the sections between the
Tines of the eard various figures are to be seen, in-
cluding flags, scales, suns and flowers, which, she
said, indicate happiness, harmony, & bright future,
wealth ete, When 1 asked if there were no sinister
things at all among them, she indignamtly shook
her head os if to say: “1 certainly do not sell bad
goods.” The card measures 153 by 105 mm, i
has 2 layers and is dyed yellow with orpiment
on the front

6. Paintings

Old Nepalese paintings, which practically always
have religious motifs, seem generally to have been
exccuted on canvas and are often made into scrolls
{see e. g. LEVI, 1905, I, supplement). Furthermaors
the thanka, the Tibetan form of the Chinese scroll,
has also been used in Nepal. But paintings on
paper were common o, In “Nepalese Art,
1966, several examples of these are shown and
described, Two of them ure from the |8th century
(WIII/10 and VIIL/12) and measure EI by 60 cm.
falmost twice a whole sheet of paper) and 61 by 57
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cm.; two others are from the 19th century (VIIL/19
and VIIL20) and measure 62 by 43 cm. and 56
by 41 em. (nearly one whole sheet). The painting
in plate 178 is from Patan and it measures 371y
by 29 cm. (half & sheet.)

7. Masks

The outer layer of o monkey mask brought home
from Nepal is made of paper. The mnsk is made
from burnt clay strengthenced on the inside with a
layer of canvas and on the outside with a layer of
painted paper. Masks cte. of papier miché are
also known, especially in the Lamaist highlands

{plate 19 from Northwest Mepal) and among
Newars (plate 9 from Patan).

B, Decorations

Vartous paper objects are used at the many reli-
gious processions and ceremonies that take place
in Nepal all the year round, including richly
coloured flags, flowers, festoons and paper ani-
mals. In the Kathmando Valley it is probably the
painter caste, Chitra Kar, which makes these things
and carves the woodcuts s well as the decors-
tions of dancers” masks and the large umbrellas
for processions.

D. Paper Used in a Plain and Undecorated State

1. Wrapping Paper

Stalls pee quite & ot of the common quality for the
customers' purchases of foodstuffs and various
other itemns. Often the paper is on sale in grocers'
shops, because there are only fow shops that deal
exclugively in paper. The handmade paper is par-
ticularly suitnble for wrapping, becouse of its grear
pliancy and strenpth. On our tour in the mountains
Urpen hod - prepared & nomber of baps of food,
among them one of sugar. “Bag™ is not really the
word: two layers of the cloth-like paper were
simply gethered round the sugsr. Three times @
day for three weeks the paper was twisted and
untwisted without éver crocking. It is not difficolr
tp understand the reluctance of the Nepalese to
use the weak Indian or European paper.

2, String

The paper is g0 sirong and Mexible that it 5 some-
times twisted into string, e g for tying wp hig
bundies of paper,

3, Windows
Until recently window-pancs were rare and expen-
give in Mepal, not least in the highlands. To keep
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out the wind and cold, and yet admit a Hutle light to
the rooms, paper was wpsed besides cotton cloth
exactly as im Tibet, China and Japan, In Junbesi
in Northeast Nepal there were glass windows in
severnl places, but one of the windows in my room
was cowered with a sheet of paper. Of the same
mountain fract SMELLGROVE, 1957, p. 217
writes:

“Those who can nfford it, [mpori glass, but normally
the windows consistl of light removable frames covoned
with the tough paper.”™

Yet in 1964 puper windows were already becom-
ing mire. According to P. H. Bajracharys it is not
unosyal in the Kathmando Valley to paste paper
on the back of the elaborately carved windows.

4, Ceiling Coverings

In Nepalese houwses the division between the
ground floor and the lst foor mestly consists
merely of simple boards upon cross-beams. Gravel,
imsects eie. often fall from the upper rooms, so
paper is sometimes pasted onio the ceiling. G. B.
Shah says that Nepalese cardboard was once used
as wallpaper in the walley, but that it is out of
fashion now,



5. Liming and Backing
BEATTY, 1962, p. 24, writes:

“Cheaper grades of paper are used in lining and backing
in some hand-crall enterprises, and for making masks
amd cut-out images nad shapes. . . . Paper is @ souroe of
wurmih in the winier when wsed as padding under outer
coats OF capes.”™

However, this Inst mentioned uwsage must be mare

in Mepal and Tibet, since none of my aoquaing-
ances from there Enows of it

6. As Dressings

P. H. Bajracharya says that in order to stop bleed-
ing from & wound, it was omoc the costom o
seratch the paper and place the fluffy fibres in
the wound. Another description of the nse of
paper for medical purposes comes from Sikkim, but
bas surely been known in East Nepal oo, HOO-
KER, 1855, Vol II, p. 39 writes:

“bdy servant having severcly sprained his wriat by a Tall,
the Lepchng wanted o apply o moxa, which they do by
Hyghting & piece of pall ball, or of Mepal paper (thet burns
like tinder), lying it on the skin, and blowing it il & large
apen sare is prodoeced.”

7. As a Cure for Headaches

Among Bhotins and Sherpss 1 have often seen
women with small squares of paper pasted to their
faces. My Tibeten scquaintance fells me that in
Tibet they are osed agningt headaches (= evil
spirits), that they contnin a plant extract and that

it is an old practice. These sgquares sre equally
used 15 & decoration to-day.

8. Wrapping Incense

To ignite incense it is often wrapped in handmade
paper; other paper is less suitable for this purpose,
as il burms with an acrid smell and leaves prey-
black ashes, Plale 182 shows a bundle of such
“incense sticks™,

9. Cartridges
WALLICH, 1820, p. 387, quoting H. R. Murray,
T b

“The paper prepared of (13 bark s particularly caleulated
for cariridges, being strong, tough nod lable to crack or
break, however myuch bent o foldad, . . "

10. Fireworks and Toys

According to BEATTY, 1962, p. 24, paper is used
for the prodection of fireworks, It 15 elso used for
making kites during the “Kite Festival™ which takes
place in September and October, when several hun-
dred kites can be seen against the Blue sky in the
Kathmandu Yilley (plate 5.

11. Miscellaneous

Beyond this, the handmade paper s used lor
albums, briefcases, boxes, blotting paper and
serviettes (n and around Kathmandu, where grad-
ually all the general uses of paper elsewhers in the
world have been introduced.
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E. Decorated, Written or Printed Articles for Secular Use

1. Maps

LEVL, 1905, Vol 1, pp. 72-74, mentions various
Jocally produced maps of Nepal, and one on paper
is shown cm p. 72 in the same place. Another map,
produced before 1785, is said to have been about
4 feet long by 2Vs feet wide and on cardboard

2. Playing Cards

The ploying cards which we saw Sherpas usng so
industriously in many places were all of Western
arigin, bul formery hand-decorated playing cards
on handmade paper were also used. The samiples
I brought home from Patan have 12 cards in each
coloar, 2 of which have picturcs (the jack and
the king, leaving out the queen of Western cards!).
Two cards are shown in plates 172-173.

4. Postage Stamps
MNepal's philately is described by E. A. Smythics,
L. E. Dawson and H. I} 8 Haverbeck in “The

10

Postage Stamps of Nepal" of about 1940, On p.
41 it is said;

“In 1886 the white wove imporied paper was ahindored
In favour of the local hand-made peper, which (with one
mre exceplion) was used contineously for the next twenty
years in the prepamtion and printing of these stamps.™
The posnge stamps on handmade paper afe cxe-
cuted on various types of paper runging from the
rather brown to the whiter qualities. They all seem
to be single-layered, and are often thin mnd on
rather short-fibred paper. A bleck of 9 stamps s
shown in plate 182 (see further the table p, 233
concerning J. T. 49 from the 1899 issue).

5. Newspapers

G. B. Shah says that until about 1941 the govemn-
ment paper "Gorakhapatra” was printed on Ne-
palese paper and aleo that umtl 1950 it was the
only newspaper published, BEATTY, 1962, p. 24

mirEover wriles

“The Incal newspapers are printed om a8 poor grode of
imported sulphite pulp but from time to time, when the
ciravone don’t arclve in time, “relenses™ afadd tnblodd
editiom come out on local paper.”
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Plate 162, A printing slab made of hafid close-grained wasnd begquired @ Namehe Baear. 1 messures 50 by 32
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Plode 174 I'wo Magn wood-cols pasted with cow dung over the

entrance of a Mewar house in Kathmandu (see p, 152154}
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CHAPTER VI

Technical Investigations

This chapter containg a number of dillereni tech-
nical investigntions of bast fibres from plants and
paper. Many of the results of these investipations
hove already been given above, but the measure-
ments are more closely deseribed and discussed in
the following. The chapter is divided into three
main sections. In section A measurements of the
macroscopic properties of pew, wnused and un-

A. Macroscopic Properties

I. New, Unused Paper

34 samples collected from different parts of Mepal
together with two samples from Tibet, two from
Bhutan and one from Dalbousie in Northwest
Indin have been investigated (messarements see
table pp. 226-227). The iovestigntions cover the
format, colour 2nd brightness of the paper sheets,
the imprint of the mould on the paper, as well
as the thickoess, demsity, various properties of
strength, and also the Gbrous texture of the paper
Bs seen in fransparency. The fibres of the samples
mre mentioned briefly here but dealt with more
closely on p. 197. The various samples of Nepalese
paper are divided into three growps in the table:
In group [/ those mode by the commonest method
and originating from the mountains in East and
Central Nepal i. e. alinost as far west as Pokhara,
in group I the samples from the Baglung area,
and finally in grodp M7 the paper made in the
Kathmandu Valley,

All the samples were made between 1958 and
1964 and measured in 1965 at the Central Labo-
ratory, The United Paper Mills Lsd,, Copenhagen,
ind af & constent humidity of 65 % and tempera-
ture of 20 ° C, Even in the very same paper sheet

treaded paper are referred o, ioe shape, surface
density ond strength; some of these messurements
are also made on manuscripls and commented upon.
In section & the microscopical analyies are closely
deseribed, Finally in section C a series of snalyses
are discusied of orgamic snd incrganic elements
and compounds in busl and i new and old paper.

there are often substantial differences in many of
the properties mentioned, Each of the values indi-
cated in the scheduls is thus the mean value of &
sultuble number of mensurements,

8. SHAPE. The jormats of the sheets in groop [
deviate only & litfie from an average, measuring 48
by 64 cm, = a by b cm., where the proportion
a’h is equal o 3/4. The Baglung formust (group (1)
is much larger, about 60 by 135 cm. or about b
by 3a om. From the Kathmendu Valley (group
I we only have the format of three sheets, Two
of them are onoly & little larger than the most
common format, while the third almost corresponds
o the large Baglung formal, The two Tibetan paper
sheots (3oe oo po 146} very neardy measure o
by 20 cm, and b by 3 a cm. respectively, one of
the Bhutancse paper sheets & by b em. and the
other cme a little more. The Dalhousiz paper is
somewhit less than 2@ by 2 b cm, The lengths a
and &, which seem Io reappedr in so many for-
mats, presumably derive from measures used in
the bazssrs. To the mountnin people b almost
cquals the sverage length of the arm, and o cquals
& minus the length of the hand.
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The thickness of the sumples has been measured
Bl ow fest load of 1 kg per cm.®, the test area
being 2 em.® For groups [ and I7 the valoes are
between (04 and 0,10 mm. (& single one, Mo, 27,
being 0.165 mm.), Thin qualities below c. 0.06
mm. ure specinlly used [or wrapping paper.

b SURFACE. The colours of the samples in
groups J and /T are all more or less brownish, only
No, 19 from Buglung is whitish. This is due in the
first place to the primitive method of prodoction,
by which the fibres are mercly boiled in n lye of
pshes. In group MY the colours are far more varied.
Here stronger chemicals are used for the cooking
of the fibres and sometimes bleaching apents bave
also boen added,

The brightnesy 15 o measure of the percentage of
bght reflacted off the surface of the paper in bluish
light. It has been measured by an apparatus of the
make El-Rpo, Germany, with the vse of a hlue
filter (wave length 427 » 109 m., R, 46 T, Tappi-
standurd). The values found follow the colour in-
dications, For groups £ and [T & brightness belosr
31 % thus corresponds o red-brown, 31-42 % 10
brownish, 42-54 % to only light tanned, snd above
54 % to almost white. In growp [T the values vary
between 23 % and 64 %,

As previously demonsirnted the fmprint of the
mould on the paper (a8 kind of watermark) may
alten disclose its origin. Not only the Kind of moald
{cloth, grass strow or bamboo mats as far as the
olcher Nepalese manuscripis are concerned), bt
glao ifs detailed strocture may give Important hints
in that respect. The moulds of group 7 all seem to
have been made of some [bric of lincn with only
20 o 30 threads per 50 mm. (excepl No. 30, which
wits probably masle very close fo, if not in the Kath-
mandg Valley). The moulds of group Jf were made
of cotton fabrie, pad there wre 40 to 50 theeads
per 30 mm. The moulds of the sheets in growp IIT
from the Kothmandu Valley were also made of
cotion fabric and the oumber of threads comresponds
pproximutely to that of the sunples from group fF,
which s presumably dee io the fact that the paper-
mikers were brought from Baglung to the Kath-
mandu Valley when prodoction was started there

The two Tibetan samples, Nos. 11 and 12, are
easidly recognisable, being soft, rather white and
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with small protruding fibre bundles en onc side of
the paper; properties that result from & different
fibrous material and a slightly different method of
production. Mo, 23 from Bhutan is very brown
and thick with distinct streaks, because the paper
has been scooped on a coarse-ribbed mould of
grass straw. No. 44, nlso from Bhutan, is reminis-
cent in nearly all respects of Mepalese paper, but
his been scooped on & very fine mould of cotion
cloth, This is also the case with No. 46 made by
Tibetan refugees in Dullousie.

e. WEIGHT AND DENSITY. The hasis weight
or sguare metre welght is the weight in grams of
1 m.2 of the snmple, The bulk or the relative thick-
aess 15 the thickness of the paper obtained by mul-
tiplving its real thickness by 100 gramsihe basis
weight. It is a term used 10 indicate volume or
thickness in relation to weight and therefore partly
n measure of the specific gravity of the particular
fibres, partly of the density of the [ibre network
For paper made in the mountains the bolk lies be-
tween 0.23 and .32 mm. and is greatest in the
open qualities. For paper made in Tripureswar there
are values down bo 0,15 mm.

The printing opaciiy Is not a well-defined quality
and depends om a great number of the paper’s
characteristics, i. e. on the surface, the type of f-
bres and not least, with regard to the présent sam-
ples, on the thickness, Measuring apparatus Bausch
& Lomb, U. 5 A filter yellow-green (wavelength
545 3 10-* m).

The porosity was meesured by a Gurley Dea-
sitomveter, U, 5. A., by which is determined the time
it takes to force w fixed quantity of ar (100 o)
onder & constant pressure (13,15 pond/em.f)
through a fixed area of the paper (6.45 em.). For
samples in groups ! ond /7 the vahses are veory
small, between 0.1 and 1.8 sec. (for Mo, 18 which
is 2-layered, 10 sec.). The porosity is highest in
good qualites, such as MNos. 1, 2, 7 and 30 and
smallest for typical wrapping paper. For single-lay-
ered samples produced in the Kathmandu Valley
there are values up to 62 sec. The porosity of paper
is mainly dependent on the sizing; it is normully
unfit for writing purposes if the value of porosity
falls below . 0.5 sec



d. PROPERTIES OF STRENGTH. The break-
ing length ia defined 2s the length in metres of
which a strip of the paper when suspended would
break by its own weight. For the samples in group
I and If the figures are scen 6 be high, between
2700 and 4200 m. Like the other properties of
strength, the values depend on many properties
such as specics, length of fibres, amount of cook-
ing and beating,

The sireich is here defined as the relative elon-
gation of a paper strip at the moment of breaking,
at the breaking point 20 5 sec. For samples in
group [ and 7 the values vary but litde and are be-
tween 2.0 % and 3.4 %; in group M, on the other
hand, they are between 1.0 % and 6.2 %,

Tearing is a measure of the resistance against
tearing, measured in “gram force” (g, This is
the even force that is necessary in order to perform
tearing in continuation of an initial cot in & single
paper sheet, measured here by (he Appita Elmen-
dorf method, For groops J and [ the values vary
between 170 and 380 gf, for group I between 20
and 240 gf,

The folding endurance is measured by a specific
method, which will not be described in detail. Let
it merely be said that strips of paper, 1 cm. hroad,
are subjected o an indtind load of 1 kg and there-
afver repestedly folded along the same line until
the break occurs, the sumber of double foldings
being recorded. Apparatus; Schopper, Germany.
The values vary a great deal and reveal essential
properties of the paper. In groups | and I good
qualitics like Nos 1, 7, 8, 18, 19, 24 and 30 have
high Todding endurance, while leser qualities like
Mos. 5, 6,9, 10, 13,17, 21, 25, 17, and 28 have
lowr foiding codurance or cannot even tnke the initial
load, In group fIT, apart from No, 37, the tests show
lowr folding endurance, mainly because the paper is
short-fibred. Notice also the low values of the two
Wikstroemig chamaefosme samples from Tibet.

The hardness of the paper or the so-called rarile
iz estimated eimply by gragping the paper with
both honds and making it rattle. The sharper the
sound thus produced, the harder the paper, every-
thing else being equal. The hardness depends on
many factors but mainly on the degree of the par-
tinl gelatinisation or agglatination of the fibres ander
the prolonged action of beating.

¢, MACROSCOPIC FIBROUS CHARACTER,
As was to be expected, there is a close ponnec-
tion between the samples’ fibrous character (ef
plates 1B3-198) and their properties of strengih,
see for cxample the sumples from the Kathmondu
Valley (groap Fi7) which are of very varying quali-
ties.

2. The Uses of the Paper

Only a few of the measurements menlioned ander
gection | may profitably be npplied to the vacous
uges of The paper stuch 14 mas, because these mostly
consist of pasted pnd dyed paper that has, in ad-
dition, often been cxposed to dirt and dust. As far
as the old samples {the mis) are concerned, one
also has 1o fake into account the considerable va-
rations in the properties of the paper brougit
gbout by chemical changes of the fbres in the
courss of time, But the thickness: of the separate
lwyers, the imprint of the moold and the paper’s
macroscopic fibrous charecter will only have altcrod
slightly.

Thickness,  In the cast of the manuscripts the
thickness of the paper per lnver amounts to 0L0RG-
.12 mm., with an averapes of about 0,09 mm. (ses
pp. 228-233) These are not the onginal hick-
nesscs, A% fwo of mone layers have been pasted
together and then smoothed. Howewer, these two
effects counterbalance each other pretty well with
regard (o thickness.

The mowlds., The difficalt and tHme-consoming
measorements of the imprints of the moulds on
the paper of old manuscripts show, a little supris-
ingly, that in the Eathmandu Walley the paper
generally was scooped on finer moulds of fabric
than those now in use in the mouniains north of
the vatley,

Macroscopie fibrous character. Among the old
mss. on paper there are some whose fibrous char-
pcter is very different from modern qualities, but
generally the Daphee paper of old manuscripls
1% mot very different from the qualities that are pro-
duced in the mountaing to-day.
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B. Microscopical Analyses

The best method of studying a sample of paper,
whose origin is either wholly or partly unknown,
is still to examing the fibres under the microscope.
Isi this wav it is generally possible 1o determing the
family 1o which the fibres belong, often the species
foo, and thus from which area and ¢poch the paper
may originate. Furthermore, it is possible from the
appearance of the fibres to say what treatment they
have been subjected 1o, e g with regard to the
culting, cooking and beating, The presence of for-
eign particles may disclose the nddition of various
substances to the pulp, ¢ g a coating of rice pasie
or wheat flour paste.

To determine the type and treatment of the fi-
bres of o sample, it is of course important to know
their appearance in their original state. Comse-
quently the first investigations to be discussed are
those of the microscopical properties of the raw
Thymelacaceae fibres, which hawe been uséd &l
most exclusively for making paper in Nepal up o
our time. Then follows 4 description of the micro-
scoplcal analyses of wnused and untreated paper,
and finally analyses of the paper of mss. glc.

Microscopical analyses of bast fibres from species
other than the Thymelseaceae family, which are
found in a few mss or in new Nepalese paper,
will not be described scparalcly as—with two
insignificant exceptions—they wre all thoroughly
described in the literature, An important work on
plant fibres and their identification is Julius Wics-
ner's “Die Rohswofle des Pllanzenreiches”. The
1927 edition, Yol I, pp. 290-705, contains an
exnmination of the most important species of f-
bres and bast, e g of Aax po 541, hemp po. 554,
jute p. 565, ramis p. 572, strow fibres inchoding
rice straw fibres p, 664, Edgeworilia p. 671, and
bamboo p. 672, Reference may also be made fo
the three volumes by Alois Herzog published in
1955; “Microphotographischer Ailas Der Technisch
Wichtigen Pllanzenfarern',

The bast fibees of Thymelaeaceae afe so much
alike that it is rather diffienlt to differentinte be-
tween them. But as the trees and shrubs wsed by
the papor-makers belong to such a heterogencous
grea, anoattempt hos nevertheless been mads o

distiitgulsh the species by thelr bast fibres.
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VOGLE, 1910, has carefully examined 10 diife-
rent species of Daphne from Europe. This work is
referred 1o in “Just's Bodomischer Beriche”, 1910,
p. 1590:

“Er izt nber der Uberreugung, dass die Bastlnsern cinen
prossen Wert fikr die Svitematik dicser Pllansengruppe
reprisentieren. Yerl, konnte bei jeder der unlersuchion
Arten gine typische Form dieser Bastrelion konstatseren,
und es gelang thm such ous dicsen “typischen Fasern® die
Arten der Gationg mu erkennen,”™

DOMKE, 1934, pp. 23-27, does nol specifically
mention whether Thymelacacess bast fibres can be
used for the classification of the species, but he em-
phasises the fimited valoe of various plant-anaio-
mical methodd for this purpose with regard to these
species,

Dr. M. Harders-Steinhlinser, soe ROCK, 1963,

p- 54, mentions some investigations of hast fibres
[rom Wikstroemia lichiongensis W, W, Sm., Wik-
stroemia - auranriaea (Diels) Domke, Daphme refisa
Hemal., Daplme calicicela W. W, Sm., Daphne acu-
tiloba Rehd, Daphne odora and Daphne tangutica,
It is said:
“Dig sorgfaltige wvergleichende mikroskopische Linber-
suchung der vorlicgenden Pllanzenproben ergab keine
eindeatigen  Unterscheidungsmerkmuile  swischen  den
verschiedenen Thymelacesn-Bastfasern; bei aflen Einzel-
proben schwankten die Aushildung von Zellenden, Wand-
gtirken, Faserhreiten in derurt weilen Grenmen, dads e
Unterscheidung wischen den Mustern nicht mdglich
wlﬂ

Dr. Hans Huber, see TSCHUDIN, 1965, p. 316,
reaches almost the same conclusion:

“f it nach wie vor fraglich, ob sich die Vertreter der

Gattungsn Daplme, Edpeworthln und Wiknroema an-
hand mikroskopischer Kermesichen der Fasern unbef-

schefiden lassen,™

On the basiz of my own rescarches it seems evident
that & comprehensive distinciion between all the
basg fibres of the Thymelseacese species used in
paper-making in Asia (15-20 species) is very diffi-
cult, if only becanse many of the species are very
closely related. However, I think it is possible to
differentiate between important groups of these fi-
bees, just as further investigations will no doubt
enable small but characterstic differences between




the fibres 1o be disclosed. It is o great advantage
in this connection that the Thymelscaceas fibres in
paper [rom Himalays sre 28 & rule only lightly
cooked and beaten, and are therefore not rendered
unrecogmisable,

If the problem is to distinguish only among thoso
Thymelacaceae specics used in Nepal, then the tusk
is more feasible, But because the identification of
the fibres still remains difficult, some general pro-
peries of bast fibres and methods of investigating
these will be mentioned before the single specics
are denlt with more closely,

|. Description and Analysis

of Thymelaeaceae Fibres

a. THE STRUCTURE OF BAST FIBRES. The
main ohject of the strengthening (mechanical) theoee
ia to impart stiffness and elasticity so as to make it
possible for the plant to resist many kinds of loads
There are two mun types viz. collemchyma and
selerenchyma, Collenchyma cells are live, whereas
sclerenchyma cells do not as & rale possess living
protoplasm when full-grosm.

Among sclerenchyma cells a distinetion is usually
made between solerelds and fibres. Sclereids have
many forms; ihe commonest are  brachysclereids
(stone cells), which are short, on the whole isodia-
metric cells, and fibre-like sclereids, which are lod-
ger and more slender. According to the position of
the fibres they are divided into two groups, vie
xylary (wood fibres) and extraxylory fibres, aften
termed bast fibres, which are very long. (Con-
cerning  sclercnchyma cells see oo g BOCHER,
1948, pp. 4344 and ESAU, 1965, pp. 203-223.)

The siruciure and chemistry of the cell wall of
bast fibres, as of other cells, s complicated. A
distinction is osually made between the following,
not all equally weil-defined layers (see e. p. TREI-
BER, 1957), On the outside the middle lamella
consists chiefly of pectin and lignin compounds
which are the cement substances that bind the fi-
bres topether. Then follows the primary wall, 1t
consists of long, more or less orderly arranged cel-
Iulose microfibrils in an amorphous basic substan-
co of hemicellulose, pectin ele. Every microfibril
is built up of micells, which consist of celluloss

molecules arranged in & 3-dimensional and regular
{erystalling) network.

When plant cells are transformed imto bast fi-
bres, the fibres will be lignified by which, I par
tenlar, the matrix of the middle lamella and the
primury wall is transformed (it dehydrates and
partly dizsodves), During this process lignin js de-
posited between the cellulose microfibrils, which
adds considerably to the strength of the fibres but
correspondingly reduces their fexibility. It is mare-
over the fignin content of the middle lamella which
must be distintegrated in order to separate the fi-
bres: It can be done by cooking in an alkcaline
liquid followed by msceration,

As far ns bast fibres are concerned the secondary
wall is many times thicker than the primary wall
Here the cellulose microfibrils are deposited mors
regularly and very densely, frequently in bundles,
called mocrofibrils (these may sometimes be scen
with an ordinary microscope, see plate 239),
and s o rule parallclwise m helices round the
longitadinal axis of the fibre, The secondury wall
consists of many lavers [often designated 5, 3§,
and 5), the fbeils of which mosily have different
arientations. This layer consists chiefly of cellulose
or o mixiure of cellulose and hemicelluloss, for
which reason it is highly refractive. In the scle-
reids, the secondary wall is distinctly lignified.

The border layer between the ccll wall and
the air-filled lumen has many designations. TREI-
BER, 1957, pp. 65-67, includes it under the se-
condury wall (Ss), while FREY-WYSSLING, 1939,
pp. 33-35, calls it the tertiary wall; yet in both
cases it iy pointed out that it is mainly a question
of definition. This border layer consisis of cello-
lose-like microfibrils in a matrix of varous sl
somewhnt unknown compounds. Innermost we have
the [wmen, which sometimes containg traces of
plasma,

The regular, concentric stratification of the
bast fibres around the cell lumen has been de-
seribed above. But in addition the cell wall eon-
taing other features. Fibres may, for example, have
pores and pits, which are particularly conspicuous
in the sclercids. Some interesting features are found
at the fibre endy which, with many of the species
of plants used in paper-making, are characteristic
and therefore of comsiderable diagnostic value.



This is not least true of the Thymelocaceae, of
which several individual species or groups of spe-
cies ¢an be distinguished by their fibre ends (see
drawings  plates 199-200). They get their often
probably from the pressare of sarrounding swollen,
juicy parenchyma cells (similar to what EUNDLU,
1942, p. 120, describes for Cannabis und Corchoriis
filares).

Finally soame inleresting cross lines, the so-called
disiocations, displacement lines or slip plones,
should be mentioned, which in many Thymelaca-
cene bast fibres are very pronounced. (In German
they are called: Querspalten, Querstreifen, Ver-
pchiebungen, Gleitllichen or Microstauchlinien,)
They manifest themselves by zinc chioride jodine
staining as mony straight or dightly slantog, some-
what irregular lines, In raw [bres they appear as
fine dark lnes (see e g plates 201 and 207, but
in fibres from paper they are more blummed and
broader (plates 206, 225 and 239),

Dislocations were alresdy obscrved in 1884 by
Hihnel who assumed them to bave been consed by
internal pressurés during  growth, SCHWEMDE-
NEE, 1894, however, writes that if s a question
of an artificial product resulting from the isolation
of the fGbres Fry-Wyssling has pointed out that it
is not, as also proposed, & question of crystaliine
slip planes; becanse the cellulose molecules of the
microfitrils have o structore entively different from
o siople ervstal. Probably the diglocations ariss
during the isolntion of the fibres in plsces whare
the microfibrils bappen to be weakest. Here they
undérgo a double bending and are damaged, Thus
the fibres- are easier to stain just here. They also
appear very distinctly in polarised Light dus to the
chinged orientations of opposite cell walls in the
dislecations,

The reason why the dislocations look so diffe-
rent 1o the various species is doe to the thickness
of the cell wall and It composition {e g they are
lignified io highly different extenis). Even with most
ol the Thymelaescene species the dislocations differ
in appearance, for which reason they can be used
for purposes of identification. But in the first place
they arc a mensure of the plysical and chemical
treatment which the fibres have nadergone,
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b. FIBRE DIMENSIONS. Proper measurements
are necessary in order to make unambiguous di-
stinclions between the various fibres. LEANDRI,
1930, p. 231, thus writes of the Thymelacacese
species, that many of them can be classified by
their dimensions, Let us see how these differences
arise and also which ones are suitable for measur-
i1ag,

The cell wall remains thin as long as the fibre s
growing in length and thickness (symplastic phase).
With the Thymelagaceae fibres this phase scems
to pass mather quickly, for even in a voung plant
the length and maximum thickness of the fibres
gre only a little less than in an older and big-
per plant of the same species. Neither do these
dimensions alter much from the innermost to the
outermost layers of the bast.

As [ar as the species investignted are concerned,
only mather slight differences from one specics o
another have been observed in the thickness of fi-
bres. Furthermore, the fibres swell during the cook-
ing and beating; therefore the fibre thickness 15 not
a pood means of identification. The thickness st
the fibre end, however, is less susceptible to change
s0 it has been measured systematically (size b, de-
fined on p. 190), The natural fibre lempth chunges
hardly st all during the paper-making and it is
guite typical in cach species. However, measuring
fibre lengths is time-consuming, especially when
confronted with paper that has only a few intaol
fibres,

After the rather quick sympiastic phase the cells
undergo irreversible changes and lose the capa-
ity for growing bigger. Then the secondary wall
will thicken inwards, which is a slower process
The thickness of the seoondary wall or of the great-
er part of the whaole cell wall is therefore less in
young shoots than in the older bast layers (those
used for making paper). Here the wall thickness is
guite distinctive in many of the Thymelacaccas
specics. As I will show in section 8 2, this thick-
ness is smaller the greater the altitnde of the upper
limit of growth of the species.

The inward-facing thickening and stratification
of the sceondary wall appear most distinctly in the
fibre ends. They are quite typical of many species —
also in the varsous Thymelscaceae species which are,
incidentally, built up in the same way as described




by FAHN, 1967, p. 8§, reganfing flax and ramie
{notice the fine lines in the fibee ends plates 201,
207 and 232). If ihe arithmetrical mean value ey of
the wall thickness a at the fibre ends (see drawing
P 239) is measured nnd computed for many [i-
bres picked out from different parts of bast from
one individeal plant or from other plamts of the
sama species, it can be demonstrated that these
mean valwes show only Hile variations. Even in
cases where measwrements wene made on bast G-
bres of the same species gathered at very different
altitudes or geographical Focalitics, the size g, wis
amazingly constant (e, g with Daphme bholwa it
only varied from & to 10 p), Furthermore, o. 05
quite different us far os many of the species are
concerned, and finally the maore solid structure of
the fibre ends makes them more nesistent (o
chemical and physical inflococes so they can he
identified even among much damaged fibres, There-
fore, the fibre endr are porticwlarly sufted for
purposes of identification. For the detarmination of
@ 85 well as of by at least 30 measurements ought
0 be made (preferably 40-50) for each plant or

paper sample,

g, GUIDE ELEMENTS, Apart [rom ihe appear-
ance of the bast fibres themselves, paper fibres can
glso be identified from other cells or particles from
the plant found in the paper. These 1 call "guide
elements” (adopled from German; Leieclemente).
Most important of these are the sclereids (see e g
plate 207) which differ in the verious specics of
Thymelacaceae, thus their length, thickness, and the
thickness of their cell wall, have all been system-
atically measured.

Thymelsgaceae puper also containg parenchyma
celly, fragments of starch grainr, pick ray cells, and
erystal druses. The last are spherical crystal aggre-
gotes of caloum oxalate, which are osually bro-
ken so that they only can be seen as single cry-
stals (highly refroctive). Forthermors, particulay
in less fine paper, there can be particles from other
tissues of the plant e g. cells from the epidermis.
However, maost of the guide clements are difficult
to use for dingnostic purposes. This is partly due
to the slight differeoce between the species, and
partly becauss it depends on where the paper

sample has been taken from {becanse the guide ele-
ments may not be represented in the sample ut all).

d. METHODS OF ANALYSIS. Both apparatus
and chemical réagents for fibre investigations are
to-day nvailable in an mmense varigty, The appear-
ance of the bast fibres will only be described be-
low as they appear under the light microscope and
with the use of a few well-known colour and swell-
g reagents,

Apparatis.  To. observe the fibres o very wide-
angled binocular aftachment has been used s 250
magnification, which makes it posible o work
uninterruptedly for a long time without getting tired
and without constantly changing the magnification
For the black and white photographs an ordinary
Zeiss-Leitz standard camem hos been used at 240
magnification.

Ope of the difficulties of photographing the fi-
bres lics in thejr round shape (diameter ¢. 10-50 y).
The best results are obtained by carefully distribu-
ting comparatively few fibres on the micrescope
side and cautiously pressing the cover slip down
over them, the liquid being sbsorbed by a pisce
of filter paper. The {ibres can also be observed or
phetographed in cross-section but this involves guite
B ime-Consuming process.

With a differentinl interfercoce microscope it s
possible to register particularly fine details of fibre
wills; small differences in the thicknesses of cell
walls appear as big changes of interference colours
or, with another adjustment, as changes in the
intemsity of the lght Especially when dealing
with several different fibres and puide clemenis
from the same paper this microscope very much
facilitates identification.

Reagenir for the amalysir, Bast fibres can be ex-
amined in water. This method has the advantage
that the appearance of the fibres is not dependent
on the age of the resgent. The colour reagents mos)
frequently used in the investigation of paper fibres
arc some inorgnnic fodine compounds, primarily
gine chioride lodine, abbrevigted zichio in the fol-
lewing which on account of jis very differcal colour
reactions to the numerous paper fibres is a sort of
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pniversal indicator. It colours cellulese cell walls
bluish to dork violet, but lignified or otherwize en-
crusied cell walls yellow to greenish (for cxplana-
tion of colour effects, sce e g FREY-WYSSLIMNG,
19359, p. 118).

Thos raw Thymelacaceae fibres are coloured
slightly vellow in giehis ond only wm violet and
finally brown-black after some hours, because the
primury wall and the middle lnmelln loyers wre al-
mpst intact, the lipnificd walls probably preventing
the xine chloride from making the cell walls swell,
s0 that the big wodine mofecules cannod reach the
cellose-fibril network of the secondary layer and
coloyr it

The cooked and beaten (paper) fibres are at once
coloured wholly or partly violet in zéefhie, becanse
the primary wall is partly damaged, the secondary
layer likewise, though to a lesser depree, so that the
high cellubose content of this layer immediately
makes itselfl visible in the violet colounng. Bul the
sclereids remain green-yellow even in thoroughly
treated paper, a5 the walls ape very strongly lignified
{plate 23%),

It is interesting thaf, wmccording to FREY-
WYSSLING, 1959, p. 120, celluloss i transformed
by strong bleaching or century-long oxidisation into
oxyocllulose {{(C3H0:0,0% which can be detected
with ruthenm-red or methylens-hblue, With Thy-
melaeaceas paper that is more thon 400 vears obd,
I have observed that the fibres often turn a pale
reddish-violet with zichle, obviously duee to the for-
mation of oxycellulose.

With rogard to the wse of zichio it should be
moted thot the appearance of the fbres depends
lo o great extent on the degree of comcenmtration
Specially when comparing n large number of paper
samples it i5 necessary o use o constant degres of
ditution. It is also advisable when photographing
fo ise 4 ruther diluted gichfo, as the film cannot re-
gister ps big contrasts as the eye.

Besides the inorganic colour indicators, there s
o long series of organic colour reagenis for detect-
Ing the contents of more or less well-defined orga-
nic compounds in the cell walls, (List of frequently
uscd reagents soe e g, HERZOG, 1955, pp. 29=
55

An important method of investigation is that of
allowing the fibres to swell vigorously in a liquid

188

while observing the reaction of the different lnyers
of the fibre, The Mbres will already swell a little
in water: 10-30 % in thickness, but less than 1 %
in length; the process is reversible. The swelling in
cripric oxide ammonium, abbreviated cuoxam is of
special diagnostic value (concerning different me-
thods of preparation sec o, g HERZOG, 1955, p.
32}, or cupric ethylene diamine which is more stable
in the atmosphere (Co(NHLHCHNH:(OH):.

The giobular swellings are very conspicocus and
characteristic of many plant fbres (plates 203, 2035,
208 and 213). They probably arise becanse the
middle lamella and the primary wall are very thin
in certnin places, or pierced during the previous
treatment of the fibres. Here cucaan will penetrate
and aftack the very susceptible cellulose fibrils of
the secondary layer, and this, owing to their pa-
rallel structure, produces a big transverse swelling
and o small longitudinal swelling. On account of
the swelling pressure, the primary wall and the
middle lamella burst and the globules will appear
at these parts of the Gbres. With a sufficiendy
strong cuoxam the middle lamella and the primary
wall dissolve entirely, and the whole fibre swells
or completely dissolves.

The more cellulose available for the swelling
process (i e. the thicker the secondary layer or
practically the whole cell wall is) the grenter the
globular formation will be. Large contents of lig-
nin, however, have a resirictive influence on the
swelling, The swelling will be most regular when
the fibrils run parallel with the fibre itself. If they
wind oround the longitudingl axis, helices appear
on the surface (plate 213), and the fibre is shorten-
ed, If the secondary wall i uratified the distances
betwesn the layers of the cell walls will increase,
making them more casily visible (plates 203, 2035
and 208). Sometimes even macro-fibrils become vi-
sibie (plate 231). With swelling reagents it is possi-
ble to make visible the loyer of the secondnry wall
bordering on the lumen (also called the tertiary
wall or 5;). Often this layer is the last part w be
dissolved, Also, stratification, fibrils ete. may fre-
quently be observed where fibwes have been fiat-
tened.

In thoss Thymelasacene species which develop
globular formation with cuoram (2 g Edgeworihia
gpardneri and Daphne bholua) this reaction is less




promounced when the fibres have previously been
carcfully separated from each other in water, In
this case, only an even swelling usually occurs.
But the globuler formation is very much promeus-
ced on fibres from puper of the two above specles.
This formation certninly has a close relation 1o the
dislocations alrendy mentioned, which are specially
numenons in much beaten fibres.

Fibres also swell in zichio because of its mnog
chloride content. This has 1o be born in mind when
measuring the thickness of fibres, and [ have there-
fore used 3 rather diluted solotion (z, the wall
thickness at the fibre ends, hardly alters, but b
increnses mathor much). The formation of globules
may even take place in siehfo, vie ot the adge of
the cover dip where the liquid oxidises. In the
following descriptions of the individual species, the
rergent is zichio, unless otherwise indicaied. This
also applies to the disgrams on pp. 238 and 239,
and to the drawings, plates 199 and 200,

2. Characteristics of the Bast Fibres of some
Thymelacacene Species

i EDGEWORTHIA GARDNERI (WALL.)
MEISN. This species and Edgeworthia chrysan-
tha Lindl., (synonym Edgewerthia papyrifera Sich,
&t Zuce,) are so closely related that many botanists
have made no distinction between them. But ac-
cording to TSCHUDIN, 1964, p. 5, there are two
species,

JENCIC, 1902, p. 131, writes af Edgewortlila papyrifera,
ie. Edgeworthio chrpraneha; The leogth of the fibres is
2545 mm. {min. 7% ma) and the thickness is 3.5
188 . The libre ends are generally clavate, swollen, more
marely acuminate. The hemen is ofien hig, but suddenly
narrows and then again becomes big. The contour of the
lurmen does not [ollow the outer wall of the filre: in
places where the Tumen i3 big the walls sre thin, Fibres
were only seldom found to have the Jumen interrupted for
stretches of more than 0.7 mm, The fibres are not ligni-
tied. In Edpeworikin paper, besides bast parenckyma and
pith ray cells, beautiful erystnl droses of calcium axalae
orit found. The sole difference beiween  Edpeworrinia
papprifera ond Wikeitroemin canvscenr is that the former
does contain these crysinl droses, the litter does mot
Diaphwe papyrifera [1.e. Daphwe bieiva) Tibres, compared
with Wikstroemis canescens and Edgeworthvia fibres, ane
much more thin-walled and therefore casily distinguish-
able.

WIESHNER, 1927, pp. 671-672, mentions Jendi&s ohb=

writes: = Exlpewartivat chrpnantia = Edgewarthio papyri
Jor) and adds: The frequently knotiy form of the T
with undulstions, wially only points fownrds one

near b combium, the latier are older, more perpheralily
placed bast Fibres, In cross-section they are rounded off
polvponally, The middle lamells and the primors wall
are steongly developed andd distingtly separated from the
resk of the cell wall, Mot infrequently the two layers are
also separwied from this. They are only falntly lignified
and sometimes show ceflulose reaction. Choxam parily
dissobves the fibrea which develop ghobulor swellings
{resembling n string of penrlsh as with cotton fibees, The
fibre wall is strafified. ‘The stratffication Nppeans EVen
mare distingtly when chromdc meid js- added, Pores pre
rare.

Mo reference will be made o lnier sources as, on the
whole, they repeal the olsermiions already mentioned.

Bast fibres were token from thres rather small
herbarium plants, all deriving from Nepal and, inci-
dentally, collected by N. Wallich. Thus here there
can be no question of Edgeworthio chrysantka, The
result of my microscopical investigations of the f-
bres in diluted zinc chloride iodine (abbreviated
chchia) is s follows,

The fikre lengths are between 1.5 and 5.0 mm.
and only rarely bigger, The thickness of the [ibres
is 420 u, sometimes a5 muoch a5 23 p They are
often very thin, particulnrly towards their ends,
The contour of the fibres is only faintly undulating
and mainly very straight The lumen, on the other
hand, is of greatly varying width and ofien disap-
pears, especinlly near the fibee ends (plate 201),

The thin-walled fibres give a glossy effect, the
cell wall is stightly vellow and sppears clearly de-
lineated. The thicker fibres are less transparent and
maore yellow, Undiloted sichio discloses thin, elear-
ly delineated cross-fines in the thin-walled fibres,
wherens broader, more diffuse lines appear in the
thick-walled fibres (plate 201), The cell wall now
takes o6 & more distinet vellow colour that can be-
come slightly gréenish, The fbres are rather sen-
sitive in pressure, especially where the cell wall is
thin. In places, where the fbres are flattensd out,
they are grey-violet like the dislocations.

The fibre ends are sometimes irregular and knot-
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ty, but mainly regolar, Most of them are rounded
off, but also clovate or acominnie forms occur {sce
drawings plate 19%), Bifurcate ends of fibres (plate
202) ere sometimes very long, up t© about | mm.

A a rule the lumen ends rather more than one
fibre thickness before the fibre end. Several plants
were examined to verily this chamcteristic proper-
ty, incloding a specimen from Sikkim and another
one from Meiten in Ching (the [atter is indicated as
Edgeworthia papyrifera = Edgeworilda gardnerd),
The distance a, berween the end of the lunmen and
the fibre end and aleo the fibre thickness b, where
the lumen ends (see diowing p. 23%) wers mea-
sared inoa great number of bast fbress In all spe-
cimens @ was 7-30 ¢ with an avermge of about 18
jis b was 4-18 ji, with an avernge of 95 i So the
propoction /by equals 1.9, (If the fibres are ob-
served in & dry slate, o §5 practically as given
whereas & is now 4-14 p) With Daphne bholua,
for example, the proportion a./'be is a little below
1.0, thus substantially different from that of Edge-
werrihia gardneri,

With the sdditon of cwoxam the fibres swell 1o
about twice their size, but even if different kinds
of cuczom: in different copcentrations are wsed,
the proper string of pearls formation is only slightly
pronounced when the raw fibres are castiously di-
vided, because the primary wall is then almost in-
tact, The swelling of the fibre onds i3 inferesting
iplute 203) and, as might be expected, rather diffe-
rent from that of Dapfine bholua. Notice the “cork™
at the fibre ends, and also the accentuation of the
border between the secondary layer and the lumen

The fibres swell to double size in the course of
a few hoors if 8 not o strongly diluted zichie is
psed and they become brown-black in colour, The
lumen is still easily. wisible. Moreover it will be
noticed that light passing through the fibres is now
sirongly polarised; two fibres overlapping cach
other at right angles are black ot the point of inter-
section, This phenomenon is also found with the
other Thymelacacess spocied.

The guide clements will not be mentioned fur-
ther, apart [rom some fibre-like sclereids which are
0,7-1.6 mm. long and 10-20 u thick. The [ibre
ends gre pointed. The cell walls are slightly vellow,
e. 36 p thick, often frregular and very sharply
delineated (plate 233). In contrast to the proper
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bast fibres they react only slowly to zichio and
pmmnthdrydlnwtﬂw:lhmgt‘nmnﬂﬂﬂu
bast fibres have tumed brown-hlack.

From the Sherpa Urgen | received a long strip of bark 3
em, broad from the neighbourhood of Kalimpong, where
it i wsed In paper-making. The hark is rather red-browm
and Tinely grooved (unlike Doplae bholwa or  Daphve
swreil, which also grow in Sikkim). The bast fibres of this
plunt most resemble fibres [rom Edpeworthio gardeerd
even il the [ibre lengths do not correspond to those
from Ut shrob, (TENCIC, 1902, po 151, thus gives ihe
maximum fibre bength of Edgewortids goraeen] 85 455
mim,, LEANDRL 1930, p. 146, mentbons § % mm., and
the small plants [ have had i my disposal were 5 mm.)

The fibres are 3-7% mm. long and 6-30 @ brood;
anly a few e thin snd many are 15-25 4 broad. In diluted
sichie they are fairly vellow, bat not so glosy as the fibres
that are known with certninty to desive From Sagewartin
;:r@erf.lnhnﬂ]ului:k.lhlh:f?:nm:mﬁﬂrﬁlm
or green-yellow, but also turn vioket in places. Flattened
sections and ruplures tsen become blnck-viokt The
lomen i oegligible in many plices and the csll walls
appear to be very solid, The lumen can be either indistinet
or shurply defineatad. Dislocations are numerous; ofien
they occur in broad hands, which makes the fibres look
cross-strinted,

qmu:&wﬂhm:nd:ampuinmd;butmmhrth:u{e
clavale and big (see drawings plate 129 Long rams-
fications are not unusual (phate 202), o was §-33 @ with
an aversge of 15 . As (e mean value of b was e, 10 p
{6-22 ju) the propirtkon iy is 1.5 (with dry fibres & is
3-12 g with a mean valug & ).

The big green-yellow sclorcsds known from Daphee
Mhafus have not been obdecved, but there were some
thin<waulled fibre-like sclereids, pointed at both ends, ¢
ih5-1.5 mum. Jong and 20-35 g thick. Cell walls are 3-6 2
thick and have some short longitudinal pits,

The bost fibres swell vigorously |0 csscaw, m fact
even in zichio.

The bast sample hos also been exnmined by Mr. C. R.
Metcalle at the Jodrell Labaratory, Kew, who reporied
thoi afier microscopicnl mnalysis and comparison with
some of the Daphne species [rom the area, the sample
most closely nesembles Edpewarthls povaert.

b. DAPHNE INVOLUCRATA WALL. Bast has
been taken from a plant collected in the Khasin
hills in Northeast India, from a plant from East
Nepal (East No. 2), and from two speciniens mar-
ked H. Griffith 4370.

The fibres are 2-6Yp mm., mostly 2°/+—4 mm.
long, and 3-16 u wide. Most of them are very thin,
particulurly just before the Mbre end (plate 204).
The fibres become dull yellow to greea-yellow
with zichie, They are not as beantfully refractive
us Edgeworthia gordneri fibres, because they con-
tain less cellulose and more lignin, and hence, too,




they become more greenish-vellow with aniline sul-
phate. The lumen varies but is mostly small and
often indistinet, cven pesr the fibre ends. Disloca-
tiops are more numeroos than with Edpeworthio
gardmerd, but less sharply defincated. Flatiened seo-
tions and ruptures are black-violet.

The fibee ends are mostly oblong clavate,
oftén pointed and sometimes irregular and knotty
ond then small and fnely formed, Long ramifica-
tons &re not unusual. & ts 9-50 p with an average
ol 19 ;b was measured at 7 'y g on the average
{314 ), i e the proportion ae/by Is 2.5, (In water
the proportion was measured at 17 Ve w7 p, alse
equalling 2.5. Finally, with dry fibres b was meas-
ured ar 2-10 u with an average of only § )

With cwoxam the swelling is amazingly small
considering the great thickness of the cell walls
(plate 205) and this indicates that the fibres con-
tain less cellulose. This is well in accordance with
the fact that they are not considered good for mak-
ing paper. Motice the division of the fibre walls
into several fayers,

Jome fbre-like sclerelds have been observed.
They nre 0.5-1.5 mm. long, 10-20 u broad, partly
thin-walled (3-10 p}, but occasionally more thick-
walled. There are small pits in the cell walls.
Hexaponal starch praing alse seem fo be charac-
teristic (plate 204),

c. DAPHNE BHOLUA EX. D DDON AND
DAPHNE PAPYRACEA WALL, EX. STEUD,
EMEND, W, W. SMITH ET CAVE. As I have
not been able to find muoch difference between the
bast fibres of these closcly related species they are
dealt with iogether.

H. Huber, Basesl, see TRCHUDIM, 1965, pp. 314-116,
hos expmined bast Fbres from specimens of plants of
Fapewarthilg ohrpsaaihe Lindl, sad Hup.hwpap}vm the
latter frism Wepal, and has abo drwn and phoiographed
ik fibre ends. | hove examingd the Follvwing sumples:

13 In the hecbarivm of the Hotanical Musemm in Copen-
hagen there are 17 plamts under the nome af Dapkae
papyraced bul none under Daphay Biodia, though many
of them, pdging by the leaves nnd the dred MNowen,
are Dophre bholv, Possibly single specimens of Dapkas
sierell wlso oocur in the collectbon. As there are hardly
any exact indications of finding places and flowers, the
filbre properties of the plant will nod be mentioned here in
detail, with two- exceptions, One plant is belled: “Sik-
kim, 5-59000 feet™ and the aiher: “violet flowers", so that

in these cases we nnmsd be desling with Db Sbolug,
{ Daphne papyragea only ocours in West and Central Nepal
nnd Daphee suredl only below 5000 feet,)

1) The sherpa Urgen has seni a pressed plant from the
Barnl poss in East Nepal which bs probably  Doplee
Fribataair.

3) Perscnnlly oollected Paphae Bhodisg from mear Junbesi
in Enst MNepnl (East Mo, 3) st 3500 m. The bark is lght
beown and the bast lisell very alighily yellow, abmost
white, like all the specimens mentioned below, The plant
was about 1 m, kigh,

4} Bromd bast strips used by the paper<makers near Junbesi,
but deriving from o somsewhat lower altitude. The plants
were 1 15-2 1% m. high and were probobly Depiie Shelie,

5} Dapime biedva from an altitede of 2600-2700 m. from
ithee fiorests arcund Tarke Oyang, Jolmo, Basg Mo, 1.

i) Three plants collected from the same area, a few kilo-
meires porth of the Kathmandu VaBey at e 200 m. Qe
of them has been estnblished with ceriainty to be Daphre
Sieliva; pecording to G. B. Bhah the othaers are of the
LAME Lpecies.

T Baphne bhelva from the Baghung aren, West Mepal,
B} Daphae pagyrocea Trom the Baglung srea.

) Dapiwme papyracea which we found in the jungle 1-1%
day's joirmey north-west of Pokhara at 23003000 m.

The fibees are 2-74/s mm. long, rarcly more, 6-20
thick, smooth, very soft and fexible, transparent,
faintly vellow and without any easily visible surface
details. The contour 18 not as straight as in the case
of Edgeworihla pardneri, but often wavy and irre-
gular {plate 207). With only slightly diluted zichio
many disiocations appear and the ccll walls appear
distinctly vellow, whereas the lumen becomes grey-
violet oo account of the dislocations. The cell walls
thicken strongly in places and are then less easily
wisible. They are very sensitive to pressure and
such places are grey-violet.

The fibre eods are wery ofien knobty with gl
soits of excrescences and ramifications, but chiedfly
lightly clavate and rounded off, and only sel-
dom scuminate (see drawing plate 199). Bamifi-
cations above (.5 mm. ore rare. The dimensions a
and b were measured for the samples from all of
the plagts and from different parts of the bast
layers, a4, the wall thickness af the fibre end, is
416 p, averaging B~10 . Sioce the fibre breadih
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it the fibro end was found o be dighily groater
(911 p), #lb, is 4 little less than 1.0, nverage
0.9, (In & dry stake b was 5—10 u, pverage 7/e o)

The most conspicucus guide clement consisis of
some frequently oceurtng thick-walled sclereids,
4-2.5 mm, long and 15-50 p thick which fake
on & green-yellowish colour even with diluted zichio,
The dimensions of thess fibres were, for samples
I=8:

1. 0.7 mm, long, 22 s thick,

2. 0.7-1.9 mm, long, 12-20 p thick.

3. 2.5 mm. long, 15 ju thick.

4, (L6-1.5 mm. long, 20-50 u thick.

5. 0.3-1.5 mm, long, 15-20 p thick,

6. (.5-0.9 mm, long, 25-30 u thick.

7. 0.7-1.0 mm. long, up to 30 j thick.

B. 0.4-1.0 mm. long, 2040 . thick, both thick-
and thin—walled (from 3 p and up).

9. 1.1.-15 mm. long, 15-25 u thick, both thick-
and thin-walled (feom 3 g and up).

In samples 1-7, i e. Daphne bholua, the heavy,
thick-walled selereids are by far the most eommon
(plates 207 and 239), With samples 8 ond 9, @ e,
Daphme papyraces, the slender and thin-walled fi-
bre-like sclercids are possibly the most common
(plate 206), just as with the equally low-altilude
Thymelneacens species, Daphne Imvolucrsia and
FEdgeworihla gardnerl, However, as the sclersids
may vary a pood desl in both gize and appearance
in the sclfsame plant, besides looking similar in
other [haphme species and are, in any cass, nod
always found in small paper samples, they are -only
parily suitable for purposes of identification.

In cuoxam the globular formation s common
but not nearly as marked os with the poper fibres,
It is charsctetistic that the cell walls in many fi-
bres become plmost invisible (plate 208) Motice
how different the reaction is from that of Edge-
worthia gordneri and Daphne involucrots bast fi-
bres, with regard to size, stratification of walls
and fibre ends. Furthermore, the swelling is diffe-
rent from that of the Thymelacacese specics men-
tiomed below,

d. DAPHNE RETUSA HEMSL. This plant is a
shrublet; the specimen investigated comes from
West Chinn. Acconding to DOMEKE, 1934, p. 75, it
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occurs in the Himalayns between 3000 and 4500 m.

The fibres are 3-51/g mm, long and 620 . broad
with o few up to 25 u. The fibre walls are far more
sharply delineated than in Daphine bholua and con-
siderably thinner, on avernge only 21/ p (plate 210},
The lumen is completely confinuous: The [ibres
have many small lateral branches, parficulardly at
and near their ends (see drawings plate 200),
which are often bifircate, The forms are finer than
those of Daphne bhoiua. The fibres are very sen-
sitive to pressure and where they are fattened they
furn a beautiful bright grev-violet, Drslocations are
much rarer and finer than with Daphae bolur. o
is 3-14 y, b is 5-16 p and antb, = 79 = 0.8

The sclereids are pale yellow, 1-2 mm. long,
15-25 i brood sod rather thick-walled (more than
£ u), The lumen ofteni ends up to 40 u before the
fibre end,

In enoxam the bast fibres curd up and have o
pronounced pitted and undulating surface in which
helicil lines can be faintly discerned. In contrast
o Daphne blhiolug, the fbre wall is still very promi-
ML,

e DAPHNE TANGUTICA MAXIM. Two spe-
cimens have been examined. One i3 from North-
west China (a shrublet ¢ Wz m. highl, the other
comes from the Kansy proviece, from an altitude
of wboust 3000 m, (& shroblet ¢ V=Y m. high).
According to DOMKE, 1934, p. 75, the plant
occurs in West China from 6040 to 3200 m., and
also in Enst Tibet,

The fibres are 24,5y mm. long, 620 p thick
and have very thin walls, 2'/ p on the average.
The walls are not quite as prominent as in faphne
retisa. The fibres are extremely sensitive 10 pres-
sure and where they have been fatlened becoms
bright grey-violet. As with Dephne reusa fibres,
from which they differ only slightly, the disloca-
tions are quile delicate. The fibre ends have finer
shapes and are often pointed (plate 200). @ ks 3-14u,
b it 5<15 p and Gu/be = 6-61/57-8 = 0.5-0.9,

Sclereids are 0.7-1.5 mm. long, c¢. 20 i broad
and have walls more then & g thick.

The bast fibres swell moderately in cuwoxam and
reveal an undulating sorface, The walls contimug (o

b very prominenl




. DAPHNE GIRALDII NITSCHE., This is a
shrub 3/¢~1 m. high, which, like Daphne ramgicica,
occurs in Nerthwest China up to ¢, 3000 m. The
two specimens examined are from this region.

The fibres are 24/ mm. long, 5-15 up to 20 &
thick, with extremely thin walls, sveraging only
13fe s thick, They mre particularly sensitive to pres-
sure and then turn bright grey-violet. The fibee
ends bave fine forms (plate 200), Ouly fow ramifi-
cations were observed. @ is 3-10 i, b is 412 p
anid g./bs = 5510/ T /e—B = 0.7.

Sclereids are 1,0-1.5 mm. long, 15-30 u broad
and ruther thick-walled (more than 5 p),

The cixozam reaction is violent, The fibres corl
op and become wavy and bulbous; oo the surface
fuant helical lines can be seen. The cell walls: are
now indistinct in places.

g. DAPHNE SERICEA WAHL. Two specimens
have been examined, one of which derives from
Trans-Caucasia, presumably the farthest extension
of the plant towards the East,

The fibres nre 11/3—4 mm. long and 4—15 u broad.
The walls are on aversge 21/ u thick and not so
prominent &3 in the last three Daphne species. The
fibres are sensitive o pressure, and dislocations
are few. The fibre ends have fine forms, many of
them pointed, and ramifications are rare (plate
2000 a is 2-11 u, b is 3-12 p and g /b, = &1 e=T/
5p=Ths = D.B.

Sclergids are 1-14y mm. long, c. 15 p thick and
the walls are more than 3 y thick,

With cucxam there I8 a violent swelling of the
fibre walls in which helical lines are very distinct.
Cell walls are now almost invisible in many places
just as with Daphne bholua.

h. DAPHNE ALPINA L. ‘T'wo specimens have
been examined, from France and Switeerland re-
spectively.

The fibres are 1V/:—41/y mm. long, 6=15 op to
20 i thick. They often have a wavy surface. Cell
walls bhave varying thicknesses, on average 3 o
The lumen often disappears near the fibre ends,
upon which are many excrescences (plate 2000
@is 2-10 p, b is 3-13 poand an/by = 32p Ty =
7.

Various sclereids have been observed. They are

dull olive-green, 0.5-3.0 mm. long and 10-20,
thick. The cell wall becomes strongly undulating,
indistinct in places, but marked helical lines can

be seen.

i. DAPHNE MEZEREUM L. A specimen from
Switrerland has been examined. The fbres are
2-4 mm, long and 6-15 up to 20 u broad. They
gre mostly thin-walled, on average c. 2 o thick.
The fibre walls are dull vellow-greenish. Disloca-
tions are remarkably few, and the fibre ends are
dightly clavate or pointed. a is 3-10 y, b is 5-14
nd gu/by = 61/e-B/ T e=B1/s = 0.9,

Yarious sclereids have boen observed. They are
dull alive-green, 0.2-2.0 mm. long, 10-20 ; broad
and with walls from 3 p to very thick.

The bast fibres curl up in cacxem, becoming
interiwined, and the cell walls become strongly
undulating. Cell walls are still easily visible,

j. WIKSTROEMIA CANESCENS (WALL.)
MEISN.

HERZDG, 1955, p. MZ wries of these fibres, from
which the so-called Gawnpd paper i produced: The basi
fibres mre delicate and the Inner cohesion in (ibee
bundles in lacking, The fibres are either single or joined
iogether in small geoums, Tha peripherally siuated bt
Fiines are, ns with Edeeworihis, thicker than those near
ihe cambiur. The lumen is very irregulacly developed, In
the cell wall ooe may frequently observe & prominent
longitsdinal streaking, Knotty swellings [dislocations]
ore csentially more rare than with Hrorvaromeria [lbres.
Porer are fuirly common, The cell ends are rounded and
only seldom divided According 1o E. Milller the thick-
nest of the fibres is 7-20 1. The fibres are anly fainily
Llignilied amd wirn yellow in sfobis. Craoseanr digseo]ves them
withomg showing any strking weellings, Pith my cells
arl bast parenchyma are presemt among the fibres in
considerable quantities. Crovstals on the other hond are
todally abwent.

Bast samples of a small plant from Nepal collecied
by N. Wallich were exnmined under the micro-
ECOpe,

The kength of the fbres is /4 mm., mostly
2-31fs mm., and the thickness 4-20 p. Many of
them are very thin. The fibres are massive and
dull green-yeliowish. Dislocations are fine and cha-
racteristically indistinct. The ccll walls arc slightly
undulating, Pores and pits are quite distinct, espe-
cially in the thickest fibres. The lumen varies great-
ly but is wsually not very big, which agrees with
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the fibres mod being particularly sensitive to pres-
sure, Flattened sections are black-viclet, The fibre
ends are often finely knotty, with all sovis of ex-
crescences, and may be mmified; many of them are
quite pointed (plate 200). a is 4=16 p, b is 5-15 p
fnd Bulhe = T-94T-8Ye = 1.0,

During the swelling in zichie the fbres become
grey-binck as with the Daphne species. Cell walls
are not very distinet.

The sclereids are thick-walled, 2-3 mm, long
and 10-15 q thick, Calcium oxalate crystals huve
oot been obgerved,

In cuoxam the bast fibres curl up, while the cell
walls remuin indistinct.

k WIESTROEMIA CHAMAEFASME L.
(SYNONYM STELLERA CHAMAEIASME L.}
After hoving met with this charscteristic fibre so
adten in new paper sheets a5 well as in letters and
mamascripts, | ot last found a berbarivm specimen
at the Bosanicnl Museum in Copenhagen with iden-
tical hast fibres. Interviews with Tibetans have later
confirmed that this piant has been used for making
paper in several places in Tibet. According 1w Cor-
neille Jest, Musée de 'Homme, the plant has also
been used for the purpose in the Dolpo aren in
Northwest Nepal.

The bast, most of which i3 found in the obnoor-
mally thick roots of the plant, is very soft and
casily divided, The fibres are />4 mm., mostly
lfe=3/s mm, long and 5-20 p, chiefly 10-15 u
broad. They have a characteristic wavy surface
{plate 212) in which distinct helical lines can be
seen. Lumen i3 never absent and the oell walls
arc very thin and sensitive to pressere. On an ave-
rage they mre c. 1%/3 p thick. In diluted gichio the cell
walls are eoloured slightly vellow, but bright-vialet
in only slightly stronger zichio, while the lumen
then becomes a beautiful grey-violet. The fibres
are very slightly lgnified, and dislocations are
few and almest neglible.

The fibres only narrow a litde before the fibre
end (plate 200), which does not sdopt as many
forms ms with Wikstroemia canescens. Excrescen-
ces are mostly softly rounded off. In the two spe-
cies examined, a is 1-6 u averaging omly 2w,
whereas b avernges 6 p. Thus a.'b. = is only c
0.3. (For fbres in 2 dry staie b was 3-9 p, average
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51/y 4i.) The fibres often appear twisted, single or
inpnh‘sminpul:,m—lit:hnﬂh—furme
marked than with the other Thymelscaccac species.

The swelling of the fibres is already pronounced
in rather diluted sichio, und the fibres turm grey-
hlack after some time. The cuoxam reaction is very
characteristic; whole fibres curl up in a violent
torssonal movement sound the longitadinal sxis
and become more than twice their original size.
Ity the swollen fibres helical lines in the cell walls
are now visible (plate 213} The previously looscly
twisted fibres turn into dense tight coils,

As guide elements there are many big black-
violet, starchy parenchyma cells and small yeliow
strongly refractive calcium oxalate erystals, and also
a few raby-red, thick-welled fibres with greenish
lumen € 20 p thick. Occasionally there are also
some pointed, thick-walled dull-yellow sclereids c.
2 mm. long and 20 p thick.

1. DISTINCTIONS AMONG THE THYMELA-
EACEAE FIBRES. The most important resulis of
the investigations of the bast fbres, taken directly
from plant specimens, are given in the 1able p. 236.
The vertical distribution of the plants, indicated in
metres, is mainly that stated in the literature
(see pp. 50-56), The alleged fibre charactesistics
must be taken with reservations. They arc often
based on mensurements of the fibres from small
pla.maur[mmn:raﬂ::rnndﬂnnhﬂdp]lnﬁ.
even if the mumber of individual measurements
amounts to several thousand,

The properties which mark the chief distinctions
among the fibres are imlicised in the table. As
mentioned, the quantity a. shows only Hile varia-
tion in ome and the same species. From the table
it appears, bowever, that this quantity is the mea-
serahle property which varics most in the differcnt
rpecies.

o A0d Gmee &rc scen to be smaller, the highes
the upper limit of distribution in the comparatively
limited area which mukes up Himalays. (A similar
reduction applies to fibre lengths end fibre wall
thicknesses, but here the variation is less) The
thickening of the secondary wall, in other words,
ix less, the higher the altitude ar which the species
is able to exist, which must be due to the more dif-
ficult conditions of growth and adaptation to them.



L]

L
In Wiksroemia chamaejosme, the species of Thy-
melacaceae thut is found in the highest altitndes
{up to c. 4500 metres), the major part of the plant
is below the soil. The thickness of the fibre wall,
and especially a,, is particalorly small.

With regard to the task we have set ourselves,
viz. to distinguish between the various fibres, it
appears from the table p. 236 that this cannot be
done on the basis of a single property or menswre-
ment. The best thing is 1o compars the properties
of the unknown fibres with the vilses shown in
the 1able and then compare the fibres with known
plant fibres under the microscope. (It may be re-
marked incidentally, that bast fibres from Daplne
imvolucratn differ greatly in several respects from
the other species of Daphne examined. According
to DOMEKE, 1934, Daphne involucraia belongs in
fact to the Erisolema subseries and not o the
Duphie subseries, as HOU, 1969, p. 37 writes.)

A provisional key to distinguish the species of
Thymelocacear cxamined is shown on p. 238,
Daplme sureil is oot included in the key. Owing
to the close relationship between this plant and
Dapline bholua, which it replaces below 1700 metres
in Sikkim, it muost be expected that the bast fibres
of the two species are much alike, Presumably g,
will be a liitle over 9 p und the sclereids more
slender and thin-walled,

The differencea between the fbres of Daphie
papyracea and Daphne bholna are very small,
Whether or not the sclerebds dilfer has vet 1o be
verified by the investigation of more plants.

The differences between the fibres of Daphne
retiisa, Daphne tangutica and Daphne givaldli are
also small.

3. New or Unused Paper

After the cooking and besting of the Thymelass-
ceas fibres their resistance ageinst sichin, cuoxam
etc, is chamged This causes their appearance to
be rather varied. The fibres take on colours rang-
ing from yellow through greenish and brownish to
red and blug-vicdet, Flatiened fbres, which are now
numerous, ang coloured deep blus-violet to- grey-
biack. The fibres are often also broken or swollen,
and the cell walls have become indistinet, (nly the
fibre ends keep their original sppearance fairly

well, and in my opimlon it ir here that one can
most easily identify the variows Thymelacaceae
paper fibres.

When investigating the fibres it pays to make
several different preparations from the same sam-
ple. In one preparation the fibres are cleared of
guide elements, added starch grains, colour particles,
dust etc. by washing the [bres i water before,
for example, diohio is pdded. In another test oae
may dye the fibres directly, so that the finer guide
clements, starch ete. do not disappear. Buot it
should be remembered that some of these cells and
particles are dissolved by sichic.

It is important to notice that most handmade pa-
per from the Himalayan ares is so unhomoge-
ncous, that o small sample taken from a sheet of
paper, manuscript or the like, need not be at all
representative of the paper as a whaole with re-
gard to the provious cooking and beating as well
as to the shortening of the [fibres, Many slides should
preferably be made by taking fibres from 2-3 diffe-
rent parts of the sample and from all the layers,

i PAPER FROM THE MOUNTAINS. Micro-
scopical investigations of the modern paper sheets
brought home, and made outside the Kathmandu
Valley (see table p. 226) show—a little suprisingly
—ithat these are all made from [ibres of Daphne
Miolug or Daphne popyraces. As seen in chapier
M1, this does not mean that the other Thymelacacene
species are not used ad all to-day. Another impor-
tant result of the investigations is that in none of
the samples mode in the mountnins are the fibres
intensely cooked, beaten or shoriened, and none
are sized or eoloured.

b. PAPER FROM THE KATHMANDU VAL-
LEY. Paper made in Sundarijal and Tripurcswar
is made of many different kinds of fibres. Besides
Daphne fibres severnl kinds of straw fibres have
been used, as well as imported wood pulp and
waste paper from India, England etc, of highly
differing character. In some paper one finds al-
most a dozen different fibres. It should be stressed
that all Thymelneaceae fibres occurring in modern
handmade paper from the Kathmandu Valley are
from either Daphne bhiolua or Daphne papyrocea
Microscopical analyses of the samples in the table
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Pp. 226227 (see glso pp. 90-21) show the follow-
ing;

Mo, 15 Made from Daphae fibres. Quality and type
(plate 191} nre nbeost the same as the Maglong paper,
Mo, 21,

Mo, 37,  Daphee fibres which are somewhat shortened,
The paper has 2 hiyers.

Mo, 31, Daophne fibees which have been ruther strongly
grouml.

Mo, 3.  Daphre fibres being moch worn, The paper &
made of waste puper {plate 196}

Wao, 3. Comtains mony different kinds of [fwes and i
probahly mived with wasle paper. 1) ¢ % are Dapline
fibres; sclerchds up 10 60 p thick, 1) ¢ Y5 ame 1=335 mm,
bong, wntil 30 e thick, red-brown, rownd, thick-walled
fibres with polated fibre ands and o shell visible every-
where, As we Find vasculns cells, !l.l:l:llali!.f pil.l'ﬂ'id.'lfl'ﬂ-l.
cells, b ndented epldermis cells ete., the fibres pre Trom
o apecies of straw, possibly sabad grass. 3) The rest are eon-
ifer fibres (Including mechanical pulp of fir), wnd there ans
even & few hardwood fibres, The paper {3 not sived (plate
195}

Mo, 36, The fibeed (plate 237) are 04-1) mm. jong,
3-15 pi brond (averuge T p), mostly very thin, brown-
yellow to fainily reddiah and have many disbecations and
pointed fibiee ends, The goide elements are some few thin-
walled, anpular parenchyma cells and the characteristic
indented cpidermis cells, of somewhat varving size and
ghape. Acconling to my infommants the paper is made
from sabal grass fibees, but they ook more [ike rics siraw
fibres and those of apother paper which was said (o
conlnit foe sfraw [ibres (plate 236). The paper alio con-
talns some Tew Dophee fbres 10 has been extensively
coated with sinrch pasts (plabe 197)

Mo, 38, [} This paper conslsts predominantly of conifer
fibres (from sproced and also a few hirdwood fibres,
2) there ane ako small quantites of sraw libres wp o 3
rrm. long and 30 p thick of the same kind a3 tsose describ-
ed undar Mo, 12 jtem 3. The paper §s said to be mixed
with waste paper and is extensively coated with starch
pasto {plate 198},

Mo, 38, 1) Contains predominintly e 1 mm. long and
15-4D ju broad, flar, neuminote, mostly Frayed light blae-
viodel [ibres with  badly defined, faintly wnduloting
pontours (plate 2393, Fine lines are scen and some scarcely
vigible ‘round or ohlong holes, Accending to G B. Shah
thess are alfulf fibres, which agrees with the fact that
quite nnother paper, which was akso said to be made from
chiuli Tibres, containg the very same fibre, 2} There wre
gho Daphne Nbres and 3) a Few straw Fibres lke thoss
deseribed under Mo, 32 dlem 2. The poper is extremely
shori-fibred, Tt i pod starched and looks vesy like parch-
menl paper (plate 192,

Mo, #0 1) This paper coniaing the same fibres as
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degcribed pnder Mo, 32 item 2. Here they are 0.7-1.5 mm.
long and 10-25 p broad. 3) There are ako many Daphae
fibres which are o good deal shortened and worm. The
paper (s very much conted with starch pasie {plate 193],

Mo, 41, Contuins many &iferent klnds of Iihres and
must be mixed with wiste paper, The fibres described
under Mo, 32 item 2 predominate; They ans here up 10
4.5 mm, Tong wnd 25 p broad, Funbermore there are
those under Mo, 36 kem 1, finer libres (rice straw [Thoes)
as well as mony kinds af round and sagular parenchyma
cells and also big vascular cells and various indented
epidermis cells. Finally there are fibres of sproce and
ehinli ungd abio amall amounts of Dephee and cotlon
fibres, coniler wood pulp eic (plate 194

4, Manuscripts, Letters, Woodcuts Elc,

Used, printed, decorated paper or paper with writ-
ing has as a rule undergone various treatments
{it can be starched, painted, lacquered cic.) &nd
is often dirty, domaged by moisture, mould and
so on. These [uctors alter the fibres’ appearance
in various ways so that they become more diffi-
cult 10 identify. The paper most oflen consists of
seversl layvers pasted together, which need by no
means be alike. It already appenars from this that
a faifly complete description of the fibres, from for

example 4 manuscript, is & complicated and cir-
cumstantial affair.

p. EARLIER INVESTIGATIONS. Before my
own investigations are mentioned reference will be
made to some earlicr works concerning microscope
cal investigations of Asiatle paper,

WIESNER, 1902, An impornt work is J. Wiesuer's
book of 1902, which coniains a series of analyses of obd
paper from East Turkesion and other parts of Asia
Among the samples investigated are two pothi-mes, From
the dth-5th century in “Gupia Sanskrit™ found n Kuchar,
in Morihern Sinkiang on the “Sitk Hoad”®. I one ms.
the paper is made of Bromemartia papyr{foes fibres which
are very long and have been exposed o an intense chemi-
gal treatment. The paper of the other ms i made of
Thymelscaceas fibres which are somewhat shoriened
and i0 a groat extent destroved, In the first ms, the paper
is covered with o loyer of gypsum, in the second the paper
s bull. Wiesner also mentiend some annlyses of Mok
Treliun paper from the 1Tth century, and further on a
Mepalese ms. dated A. D, 1602, all of which anc made of
Thymeloeaceae fibres {species of Daplor unknown]).
o the lasi ms. the paper is bufl, soft, long-fibred, only
a Hitle besten and not ireated with stwrch. Alo to b
noted B A. Swein's discovery of soie very carly Tibetan
ms, in Tun-huang, Miran and Epdene, of & different sort
of paper than that of the other Tibetan and Chinese mis.




Luch me, from Endere wore exomuned by Wiesner, who
Tound ikt they too were wrillen on Daphne PRper, see
STEIN, 1921, p. 462 and B16. According 10 Siein the
paper seems (0 have come from Himalaya.

GEORG JAYME & M. HARDERS-STEINHAUSER.
Wit tegard o moder nvestigations reference will only
be mude 1o & series of soalbyse underinken ot the Dt
fiir Cellulonechemic mit Holaforschungusielle der Tech-
mirchen  ockschuly Dol by CGoorg Joyme and
Marianne Harders-Sieinhiuser. In the sources cited below
exnct descriptions of paper and fibres are given, all
accompanicd by fibre photograpls. Some of the material
b appeared in the lfollowing publstions:

Papler Geschichte, June 1958,  Analyses of 4 diifersns
Titetan mss. from the 1Tth to 19h cemuniess,. The paper
is mode respectively from fibres of; 1) Daplvee species,
21 Broussenvtia papyrifera, 1) bamboo ipecies plus hemp
o Boeheeris (ramic), and finally 4) ramie or hemp-like
fibres,

MEIZEZAHL, 1961, Analyses of two Tibetan mse. One
of them, presumably from the 15tk or 16th oeniery,
eonsists of pao inner layers of bumboo libres and the two
oster Invers of Sromssoarctia paprrlienr with a good many
bambun libres. The other ms, pu':l'u'rn.ahlr from the 16k
or 1Tth cemtury, b on paper mode from Dapime fibres.

ROCK, 1963, Analysss of 8 partially very old Na-khi
miss. made parlly on Broscronedfa paper, partly on k-
Firomia paper,

FPapicr Geschickie, Apail 1965,
modern Mepalese paper,

Dhax Papier, April and Moy 1969, The resulis of M. Har-
ders-Stenhivsers  caneful investigations of 21 paper
samples from 13 Chinese mss. (C 1-C 13) and & Tibetan
mag, (T 1-T B), lound i the famow bracked-up dide-
chnpel in Tun-hoang and aow in the Billiothégue Ma-
tionale in Pars. Probably none of the mss. is youngsr than
g A 1000, Tt s of interest in the present context that
miamy of the sumples were made from hemp or remis and
on ribbesd moulds, expetly the same a9 the paper men-
tioned on p. 109 found in Mepal (see also plates 188 and
1195 Tn the English summucy it &5 said;

“Two of the papers were mades according 1o the oldesy
paper making technigque on the floating wire [ithe
seoopdng-in technique] the other papens show a rib-like
water mark which means that they are scooped on the
movible bamboo wire [the dipping technique] which
to our kEnowledge was not used in Tibel. That means
that these papers come from Chioo. In some cases
the fibre materdal proved to be pure bast fiboes from
Browcametia, i edher cases it was o mixture of rags
{may be lwmp, romic fbre} with bast fibres from
Browsronetia or from Thymelnescees, All papers show
& more or ke denss starch coating or starch flour that
wits dusied on. The two paper sides often varsed fn
their conting.™

The samples are of very mised quality with regund o
fibres nod colour, (hickness and hardoess. Only one
sarmple, C 13 & dooble-luyered, the others balng single-

Analyses of varbous

layered. C 1-C13and T3, T4, TS5, T7and T 8 are said
i be scooped on bamboo moukds, whereas T 1 and T2
are senoped on cloth moulds (ihe mould ol T & hasnot been
ideniifipd). It B malniaiaed ithat according fo the libers-
ture, a5 well as the imvestigationa of W, Sandermann
f{see hibkiogruphy), the nbbed paper cannod have been
made in Tibet where the bambeo mould (o grass moald)
has presumably ot been used, It must bo remembened,
however, that Tibel covwery an enormoos area of wery
dilfering characier, and that the kistory af the poper of tlat
country 15 still only very litle tnvestipated. [ncidentally,
it should be mentioned that monlds of grass have been
used in Bhutan and apparently in Komaon as well (see
pp- 61 and 143},

b. PRESENT INVESTIGATIONS. In the tob-
les pp. 240-246 microscopical analyses are given
of all the mas. described in the tables pp. 228-233
as well as of other examples of applied paper.

Fibres, ‘The two first columns of the tables in-
dicoie the basic character of the paper [ibres {max-
imum length, breadth, colour, fibre ends ete). The
fibres in Thymelacacese paper may be divided into
two main groups Tho largest one comprises the
high-level fibres such as Daplne bholua and Daph-
me papvracea. In the tables they are indicaied as
T. h, L e, Thymelseaceae high-level species. For
nently all of these fibres g, was between E-10 p
(sce table p. 236 and disgram p. 239, where a
and b are defined), a. and by have been obiained
from st least 25 double meamirements, in cases of
doubt 50 or more. Sometimes 4. was found to be
a linfe less tham 8 . which may be due to the
presence of fibres from Daphme species that grow
ut very great heights, Furdhermore the bwo samples
of Wikstroemia chamaejare paper should be men-
tioned, whers gy, was 4 g,

In the other and smaller main group the fbres
are broader, more thick-walled, o litde looger and
gltogether of a different appearance. In this
group gy is greater than of eéqual to 15 p (n a
single case 14 p). The fibres therefore derive from
low-bevel plants, i e either from Edgeworthia gard-
perl or Daphne imvolucraia, In the tables they are
indicated as. T. L, i e Thymelacacens low-level
species.

In contrast to Daphne bholiwa paper, pearly all
the samples for which gy is greater than 14 p are
remarkable in not contnining bundles of fibres, In
being softer, felted, clonded when held W the
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light and distinctly reddish. They are also easier
to divide in water or zinc chloride iodine. Therefore
in these cases they are probably made from Edge-
worthda gardnerl in spite of the great fibre lengths
mensused. (In the literature fibre bengths of at the
most 51y mm. ore given, presumably becauss
only small plants have been investigated.) Fibres
from the two main groups are in fact mixed in
many of the samples.

The disgram p. 239 shows o and b, of every
single paper. Particularly with regard to a. the
valucs appear to be distributed in two shurply sepa-
rated groups corresponding to the two above men-
tioned main groups of fibres. Thus (0w/bn)e of
the two main groups was calcolated to 9107/ and
1642113y respectively, The reason why be is a
little greater than that of the raw bast [Ghbres is
surely due to the swelling of the [ibres after cook-
ing. The dingram also shows that g con be used
for dating manuscripts, Thus It Iy seen that oil the
lowdevel fibrex only occur in the perfod [730-
1885, when they are found in half of the mss
This is possibly due to the fact that the consump-
tion of paper increased greatly in the 18th and
19th centuries before the appearance of factory-
made English and Indian paper, after which new
fihres were mken Info use,

Fiare of the fibrer. The valoes for the average
lengths of fibres arc estimated {long — quite long
~ medium long — guite short — short) and are a
mseasure of to what extent the fibres are shortened
through cutting and beating. The number of places
where the f[ibres have been flattened is only a
measure of the beating, and Likewise depends on
an cstimate (@ few — some — fairdy many - many
- very many). The swelling of the fibres due to
cooking is only indicated when it is very pronoun-
ced,

The cuoxam reaction. For all dated manu-
scripts the swelling of the fibres in cuoxam has
been investipnted, which depends among other
things on the fibres and the treatment to which they
have been exposed as m result of cooking and beat-
ing. Also with reference i this reaction, the paper
fibres of the two main groups of Thymclyeacene
gpecics show a characteristic difference. The Daph-
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ne bholua or Dahpne paryracea fibres swell less
but form many and more refractive spheres (plate
21}, Since the cwozam reaction is so different for
ot fibres, it is extremely suitable for disclosing
the presence of even & few admixed fibres in 2

sample.

Guide elements, Only a few of the guide sle-
ments are noted; with Thymelaeacess paper only
the appesrance of the sclereids. While paper
made from the high-level species contains practi-
cally exclusively the thick, massive, green-yellow-
ish sclereids (plates 207 and 23%), the paper made
of the low-lewel species contains chiefly the thin-
walled sclereids (plate 206) in nccordance with the
results in the able p. 236, In the first groap they
wvernged 1.2 mm. long (0.3-3.5 mm.), 42 y thick
{3060 ) and were thick-walled (over 10 ), while
In the sccond and smaller group they averaged 1.1
mm. long (0.5-3.0 mm), 30 p thick (25-35 w
and were chiefly thin-walled (average 7 j).

Starched paper. Many of the samples contain
starch, cither because seweral layers of paper have
been pasted together or because they are coated
to improve the surface or strength. These things
have not been examined for all the samples, which
would have been a rather vast and probably lasge-
v unprofitable task, The investigations seem Io
show that starch paste (colours blue-black in zinc
chloride jodine) has been used almost exclusively
for these two purposes. As well ns being in accond-
ance with the Nepalese aversion to using ani-
mul products especially for religious books, the use
of starch paste also accords with what is commoaly
practised today, To judge from the kinds of starch
graing which o¢cur, they aften seem to have used
wheat flour paste and sometimes rice flour pasie
(concerning the identification of the different sorts
of starch see e g WIESNER, 1928, pp. 19621-
1965).

A distinction is made in the tables betwoen two
forms of starch: firstly some big, round or irregular,
blue-black grains which are often placed oa or
directly envelope parts of the fibres (plate 229), and
sccondly finer, flufly, brighter blue-viclet particles
resulting from the crushing and partial disintegra-
tion of the starch graina (plale 228). Both are



indicated by three degrees of content (1 correspond-
ing to & small and 3 to a large content), The fgu-
res given should not be mken too Hierally, as con-
siderable varistions may occur from one (3t 1O
another with one and the same paper, The reason
for this is that the layer or layers examined may
contsin an uncharacteristically great or small quan-
tity of starch. The latter iz the cass when samples
have been inken from edges of the manuscripts
where the starch hos dissolved or wom off. If the
starch content is very great it is often due o a
coating of the exterior sides of the leaves. Thus
the starch content is very great in all the yellow-
dyed manuscripts coated with orpiment plus starch

paste,
In the following, attention will be called to the

microscopical snalyses of the oldest samples, but
elso to some representative exnmples among other
Epecimens.

Aiutosf-ms,, A D, 1105 (comcerning this ms, and the
paper see also p. 132 pnd plake 121), The fibres are up to
& mm. kng and 20 u thick, but are nearly all much
shortened, especially in the two culer lavers {plnies Z15
and 206), The fihres most retemble Daphire Sholia
fibres, but o is only T4 @ (ks =9 @) in waler gn/bn
= T w9 i = 0B}, Pomibly this is 0 Dapime species from
n greater height, There are many broad, olive-green, thick-
walled sclereids, which are 0.5-1.6 mm, long and 25-40 @
beond. The proper bast fibres turn o pale red-violat
colour, possible due o centwry-long oxidation. The
fibses immediately dissolve fn sucear, not just becouse
they ame rather heavily mechanically treated, but rather
on account of withering (ibe sample kas boen taken from
the edge of the ms.). Only m few big rownd siarch grains
have been foand, The paper, which is 4-layered, has there-
fore presumably sot been treated with starch to improses
the surface.

Bir Library D, 161, A, D, 1182 (concerning this ms, and the
paper sce P 133). The fibres are pale, vieket or red-violet
puloures] and have knotty fibre ends, They resemble these
of Duplee bholus, but slao in this case oa B8 only T4 @
{bm = 9 ul, for which resson it is possibly here, too, a
guestion of o Daphre species from & greal height. The
thick-walled sclereids ame about | mm, kong and ap 1040 2
broad. With cusces the bast fiboes form typicul strimgs
of pearls which dimobe rather quickly and surely due o
the manuseript's age, porticularly as the fbres do not
seem 0 have been much cooked or beaten. Many short-
ened [ibne bundles oecur. The paper, which i 2-layerad,
contains anly o hiille starch and presunably has not been
treated with starch to improve the surfsce.

Bir Likwary N, 51, A.D, 122 (concerning me. amnd poper
st pp. 133=134 and plates 118 and 1190 The natural

fibre bengths are difficult to determine, 2 the libre have
been heavily tneated mechanically and shortened (phate
218), They are flat and red-brown or violet, Already
when stidied under o magnilying-glass they @re wen 1o
appear in bundles in the poper. The thickness of the
fibres is 2040 w. but sometimes op 10 ™0 & The natural
fibre ends are :.h'r:l'l'_.' pointed, mome .Idnﬂu ORes nfe road-
od nnd not a few are biforcaba, They nre mosily
divided into many Tibrils. The lumen i almost invisible
und dimly dermarcated. Cros-lines or dislocations only
nppenr distinetly in polarised Hght (plate 2200, Along
with some indented epidermis cells, quiie a few up 1o 1.5
mery, lomg and 10 & thick; round fiees with pointed ends
have been found. Tn sddition single, big, round graims
ol starch oeccwr, Tn spite of the application of several
different mthods of xnalvels it could not be decided with
cartainty whether the fibres derive from hemp or ramie,
bui the swelling In cmoxam (plote 219 points fo hemp
{see also HERZOWG, 1935, pp. 332-337 on leowp, and pp.
147-34% an rumie), Purithermare, the belical fibriks, occa-
shonal troces of starch and ofien distind lumen which cha-
macterise ramie (plaie 223) have not been observed in the

prosent sample,

n ITE . I3tk centiry (ma. and poper see P, 134 and
plote 1303, The fibres are almost entirely of the same
characier as those of the previous manoscript. They are
dirty yellow-brown, red-brown or violet, fat, and up to 70 o
broad, hut mostly below 40 u, The swelling in cuoam
ig exmetly as bn the last mentioned test. Therefore the
fibred probably aleo derive from hemp {or ramie). Here,
b, thin pointed fibees have been observed and alwo
simgle round grains of starch c. 50 y in diameter,

Ag o comparigon o the two previous samples, twa
early Imdinn mss. hove been exnmined which alo seem
it be made of hermp (or ramie) fibres. One, m, &5, ¢, 150h
cevtury, I8 a Inin ms. but found in Nepal {ma, dnd jeper
e p 134, plotes 125 apd 126) The [ibres of this
undyed paper are red-brown to greenish and viole! (plate
221). They are Mat and up o sbout 30 @ broad, but most
af them are below 30 g or even siromgly divided
into fibrils. Also some pink, round fibres up 0 20 p
thick with a streak-like himen were observed, Only a few
big grains of sturch were found. I. 751, A.0. f63d fof
The Boyal Libvary in Copeshapen) s sl on undved
paper. The fibres are up o &0 W broad (plate 2221 The
broad lumen i visible in dsobated places, and the paper i
not sanched,

m. JiF, I5th cemiury (ms, ond paper see p. 115 and
plate 123}, The fibres are from o high-level Thymelae-
aceae mesembling  Daphme bhoded (G /bm = ¥ /10 uk
The two inner layers are lomgdfibred, while the outer
favers are shori-fibred, which twopether with o dense
cosaling of starch makes the paper stfl and sustable (o
write on,

m P32 4.0, PSIT {a. ond paper see o 136 and plates
127 and 128} The fibres are from a high-leve! Thyme-
Iseacens resembling Dapiime Bhole (plate 217, om/be =
8 11 ), T the fwo Inner layers they nre less shoriened
than in the outer layers. The layers are glued together
with slarch pasbe. As with all the otler bipe-black mss.
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the colouring v pasted on the outzide, only pencirating
here nnd there to the inner layen.

m o84 o A0, 163]. The fibres are of the same kind as
those of the previous ma, (de/bs = @ g [11p) The paper,
which &4 long-fibred, containe only & few surch particles
umd s soft.

N. 20, 4.5, 1675, The fibres are of the sume kind as in the
tuen previons e (Befbe =9 w/11 w), while soms paper
sguares covoring the minkstures ane of later date and
much less dirty than the book leaves, They are made
from & bow-level Thymelassceos (am/be = 17 @11 gk
The mather long-fibred paper has beon stiffensd amd sred
by meand of o bheavy conting of starch mmd subsegquent
polishing.

o 178 g, I7oh=180h cemtary, The fibres are from & lowe-
level Thymeloeacese (ow/be = 164 /11 W, as shown
not only by ihe bast fibres themselves buat also by the
thin-walled sclereids and the cuswam feaction, The soll,
felt-like and slightly reddish character of the paper's
undyed inner fyers sugpests that this i Edpewortie gard-
merl, In the inner layers particles apd groins of siarch
oecnt Trom the pasting together of the paper Inyers, while
the many bluck irnegular porticles in the ouler layers come
from the black dyeing.

i 8 ALDY. 738 (ms,see plote 137)  The fibres are from
o low-level Thymelsssoeas (om/tm = 16 /104, plate
224) and probably derive from Edpeworthia pardmert. The
paper 5 lomgfibred and very sofi, almost like bloiting
paper aid does nol contain starch particles

m T, A.D. 1737 (ma. sex plate 138).  The fibres entirely
earnspond to thowe of the previous ms. (Wwlbe = 17 uf
11 % ) The book leaves, however, ore dense amid seidf
doe to their having been costed with starch paste and
then polished, MNotice moreover the swelling of the Fibres
in corexaar (plote 2260 which i charmeerstic of Edgpe-
wiwhio parvdmer. :

N, GL I, A.D, 1892 (ms, and paper have been minutely
denlt with on p. 139 and are shosn In plates 132-
134). Lenves 1-4] of the ms. are executed on bamboo
paper (plate 2300, The romninder of the leaves, 42-184,
however, are made from fiboes of 0 speciss of Daphae
that seems o belong 1o a great altitude (og/bn = T4 p/f
10, plate 2310 In these leaves the fibees have been
rather stromgly shoslennd, swollen and beaten. The starch
content & fairly great, in spite of the paper being dyed
blue-black and polished, The book leaves are comtequently
gtill and hard.

. 10, 4.0, 830, The paper is made from o mixiure of
fibres from a high-level and & low-level Thymelscaceae.
This appears bath from the differing appearances of the
fibre cnds, the presence of both thick and thin-walled
sclercide, nnd the swelling in cmoxem. o of the whole
paper is 12 & and has resulted from the prevalence of the
high-level species with o of 9 @ as agninst the fewer
filres with 4 of 19 2 (afteraards messured separutely).
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The proportion between the two filres by weight is aboat
11, The fibres have betn heavily besten and rather
shortened which, in addition to a very heavy coating of
giarch, makes the book leaves parchment-like.

m J&d, A.D. (834, The paper is made from a low-level
Thymelacceae, presumably Edpeworthic gordaeri, os
shown not oy by the paper and fibres (plotes 228 and
Eﬂl}.hjlnhn-hyﬁnmﬂuinmmmbnukhm
gre homd on sccount of their high starch confent. s the
fibre photograph distinetly shows

w155, 4.0, 1844, The me contains two kdnds of paper.
In somme leaves the fibres are from & high-level Thyme-
[meaceas, while other keaves consist of & misiure of this
type and of one of the low-level species. The book leaves
are parchment-like on account of their thick conting with
slarch padtes,

i &4 & A0, I850, The [ibrea are from o high-level
Thymelsencene (uw/bm = 8% p/il4% ) The swelling
in cuocaer (plate 227) is lews than with Edpevorriia gard-
merl aod there are & far greater number of refractive
spheres, The fibres are mther shortened and the book
leaves are coated with starch paste, and comsequently
dense pnd rather ard,

On the whole the same fibres appear s mentioned
sbove with regard o the books, p. 141, in Tibean
{all found in Nepal and undated), It should, how-
cver, be emphasised once more that the invest-
gation of books of this kind has not been particu-
lacly extensive, neither have all the existing types
been dealt with, Many different types of fibre must
be represented o the books brought to Nepal from
Tibet.

Ag far ny the specimens examined are concérned
sce mbles pp. 245-246) most of the samples are
made from high-level Thymelacaceae like Daphne
bholun, Fibres of thie low-level species occur in
other samples, presumably mosily Edgeworthic
gardneri, and in a few the two fibres are mixed
(sce . 1380 and 1. T. 15 In o 45 some of the
leaves nre made from one of the main types and
same from the other. J.T. 21 s executed on
Wikstroemia chamatjasme paper (a./be = 4 /%
= 0.4} and presumably imported from Tibet.

A heavy coating of the book leaves with starch
is less common than with the mss. in Nepalese. In
a few of the samples the starch conteot scems o
be of aspecial kind, see for cxample n. 435,

Among the other applications such as Ietters,
woodculs, cards ete. only the kinds of paper alrea-
dy described occur, including the soft, felied and



slightly reddish paper which is presumably made
from Edgeworthia gardreri and which seems well
suited to woodeuts (522 LL.T. 7, 8§ and 100, An
exception is the writing paper found in Kathmandu,
J. T. 46, which also derives from Tibet, 1t consists
chiefly of Wikstroemia chamaejasme fibres {(o./b,

= & /9 p) mixed with fbres from & low-level
species, and also with small quantities of other
fibres. The paper is made from waste paper, which
was quite commonly used for making paper in
Tibet.

C. Organic and Inorganic Substances in Bast, Pulp and Paper

Finelly T will discuss a series of investigations
of organic ond inorganic substances in bast fibres,
pulp, unused paper, mss. ete. Such analyses have
scveral purposes. We can follow the chemical
changes that ake place in the fibres during the
manulaciure of the paper and thereby elucidate the
process from a new angle. Of more significance in
the present connection i the determination of co-
louring, protecting or surface-improving materials,
as well as possible tracer elements which, on ac-
count of their special charcter or quantity, may
be used to disclose the origin of the paper of mss.
eic.

Unfortunately, the results of the measuremients
of the varous elements and compounds in paper,
new as well as old, can be very difficult to judge,
because paper is an extremely complicated product.
[tx content of elements and compounds depends on
the kind of fibres, place of growth, method of pro-
duction, additions to the pulp etc., a3 well as the
pasting together of [nyers, dyes;, conatings and pre-
sence of dust and impurities. As long as only o
few actual measurements are  available it hardly
pays to treat this subject in general. [ shall there-
fore confine myielf to recording and commenting
on these measeremants.

1. Organic Substances in Fibres, Pulp and
LUrnused Paper

WATT, 1890, pp. 22-23:

“Chemistry of Daphre—In the chemical onalysis of the
fibres of Indiz, pablished by Mesms, Gross, Bevan, and
King, Bapime ... posscsses ., . celluloss, mamely, 223
per cend,

Edyeworihla:—Molsture 136 per cent,, ash 3.9 loss by
hydralysia, for Five mimetes, in soda alkali 21,6, for one

hour 34.7; emount of celluloss 58.5 per cent, | mercenising
16.5; imcrease of weight on nitrtion 126; los by acd
purificaticn H.3: mmount of carbon 418 por cent.”™

WEHMER, 1929-31, p, 813:

“149. Fam, Thymelncooese. . . -

Als charocierist, Stoff nur Givkosid Daphnin. . . .

203, Bophne Mezerenm L., Seidelbast, Kellechals: ...
Hinde: Glykosid Traphnin 1) {Rosyoumarin, v Doptine-
tin u, Dextross spalibar), Aepfelsiore frei u. als K-, Ca-
. Mg -Salz, scharfes Hare, *Schidmsucker’, Wachs, gell.
Farbsioff w.a, nach frithersn Anpaben 2); Pettes Oel,
scharl, Harz {*Mezereimsaure’) 3); [Umbelliferon odes
Parnoxycumarin nis. Harz der Rinds bei Destillation €)1

2606, Daphwe alpina L. :
Rinde: Daphadn, scharfes Harz, Bitterstolf, Schileim 0.5,

It should be noted concerning the measurcments
of cellulose content that the celiulose in bast and
paper sppears in several not wery well-defined
forms, for which reason the measured contents will
depend 1o a certain extent oa the method of mes-
surement. The content given for Daphme bholua
bast of only 22.3 % is remarkably low and does
not agree with some messurements taken st the
Central Laborntory of The United Paper Mills,
Ltd. in Copenhagen. Here we found & cellulose
content in Daphne blolua bast that was almost
equal to that given above for bast from Edgewor-

thise pardmerl.

Meanurements

1) A bast sirip of Daphne bholua from Tumba in
East Mo, 3 contnined: 57 % holo-cellulose, deter-
mined by the chlarite-method; 46 % alpha-cellulose,
determined by treatment with 17.5 % NaOH for 1
hoar; ash 3.3 %.

2) Paper of the ordinary quality from Tumbu made
201



from the sbove mentioned bast strips conimined:
83 % halo-cellulose and 72 % alpho-cellulose. Ex-
tract .23 % with alcohol-benzene,

3} Paper of the ordinary quality from Manglibang
in Wesi Nepal contnined! 85 % holo-cellulose nnd
77 % alpha-cellulose. Extract 0.20 % with alcohol-
benzene,

The content of free water in the bast was 10 5%
il in the paper 8 %, both measured st a relative
humidity of the atmosphere of 50 % at 20° C.

The paper-makers in Tumbu said that from 5
Ibg, of bast or about 2250 g they could make
200-250 sheets of paper of the ordinary quality
with o sguare metre weight of ¢ 20 or 6=7 g. per
sheet, i. e in all 1800 g. of paper. This informa-
ton, ogether with the above resulis, may help in
following in outline the transformation of substan-
ces during the manufacture of the paper,

Out of the 2250 g. of bast strips, 57 % are cellu-
lose, i e, about 1300 g The free water amounts to
. 250 g and other substances comstitute the re-
malning 700 g, Of the paper's 1400 g, B3 % is cel-
Iulose or ¢ 1150 g The [ree water copstifutes ¢
100 g. and other substances the remaining 150 g

‘Total Cither

wight Cellulose  Free waler subsianoes
Hast ZHa g 1300 5. 0 it g,
Paper 14060 1150 . 100 g 153 .
Livss L 130 g, 150 . 550 g

Thus during the manufacture altogsther 850 g. has
disappeared, consisting of 150 g. celluloss, 150 g.
free waler and 550 g. other substances. During the
cooking of the fibres ¢, 350 g (estimated) out of
the 550 g. are lost to the cooking Hguid (the cellu-
lose content is hardly reduced ai all during the
cooking). The remaining 200 g. of the 550 g. and

the 150 g. of cellulose are lost throogh impurities
being sorted out throughout the process and through
fibres escaping in the scooping basin.

2. Analyses of the Cooking Liguid, Pulp Etc.
The following measuarements were tnken at Tumbu,
East Mo, 3, in buts }=%;

pl ol the lye of ashes in the #sh-bazkel was
9-100/s, of the cooking liquid 12'/e-13 and of the
pulp 84104y The temperature in the big
canddron during the cooking of the bast strips was
only 88° C on account of the altitude. In the wood-
en condoits 91/3° C was measured and in the scoop-
ing basin 100/3” C in the middle of the day (20th
April).

The measurements in the table below were taken
at the Central Laboratory of The United Paper
Milis, Lad.

For comparison with the ion values given here,
it should be mentioned that the cooking lve for
making half-chemical pulp contains 25-75 g
NaOHitre, The pH-values scem to apree fairly
well with those measured on the spot.

The guantity of dry-matter in the cooking Ive
increases during the cooking owing to the liberation
of salts, resin, wax ete. from the bast strips. This
is apparent from its thick, aily, very dark brown
character after the cooking is finished, even allow-
ing for o certain amount of evaperation.

For the cooking of the bast strips the paper-
makers used about 25 litres of cooking liquid of
which about 15 litres were left afterwards. Based
on ihese ppprozimapte values ond on a somewhat
simplified calculation the best strips during the
cooking have liberated: 5.5/100 X 15 kg — 2.2/100
H 25 ky =~ 825 g — 550 p. = 275 g of dry mat-
ter to the cooking Iye, This fgure scems 1o agree

|| Biry mastier | inorg, arg, OH- o HOOy e
Ash for cooking the besi |1 4 4 e 0 434 LTS pLUkS
Fresh cooking lkgusd LrARE L% 5455 1.2 g 4.5 gil gl 12
Cooking liquid sfter v LR 12% RE 0l 0gl 2.2l L8
(] o gram/litre)
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inirly well with the estimated value of 350 g (see
p- 202).

During the cooking the cooking lye has given off:
46/100 > 550 g — 12/100 = 825 g. = 253 g -
99 g = 154 g. of inorganic mnterials to the bas
SLripiE.

O the other hand the bust strips bave given off:
BEAIDD X B35 g — 3100 X 550 g = T2bg —
297 g = 429 g. of organic material to ihe cooking
Ive.

3. Elements and Compounds in

Bast and Paper

a. BAST AND RAW PAPER.

WEHMER, 1929-31, p. $13, writes:

“2603, Paphre Mesersim L, _ . .

Rinde .., -Asche (3% wngf.) mit (%) 408 CaD, 86

Ny, 124 MgO, 515 7,0, 20 K,0, 6.6 50,, 2.6 5i0,,
0.2 AlD, 0301, *

Converted inlo elements, the percentages in ash
are; 29.1 Ca, 6.4 No, 75 Mg, 3.6 P, 166 K, 2.6 §,
2 8L 0.1 Al and 0.3 CL

AL the Mineralogical Institute in Copenhagen n
series of quantifative optical spectrographic analy-
sex of Dapline blwina bast and of new, uncontami-
nated samples of paper have been undertaken, see
table p. 247, Apparaius; Hilger Large Quartz'Glass
Littrow Spectrograph. The analyses were underta-
ken by H. 1, Bollingberg, M. Moritzen and 1. Se-
FeTSEn,

The gquantities of clements are indicated in per-
centage of paper mude into ash, each sample ori-
ginally being ¢ 10 by 10 cm. The values can be
converted into p.opom, (parts per million) of the
paper by multiplying by the ash content and the
coefficient 100, With regard to the absolute viloes,
the error is estimated to be mther big, becauss the
sgiandards of comparison 4re MENSUréments execu-
ted on chermical silicates. On the other hand, the
standard deviation with regard to the various sam-
ples’ content of one particalar element is only about
= 10v% and 4+ 20 9% relotive,

Some remarks are necessary on the character of
the samples. The largest group of samples are all
Thymelneaceas paper of the Daplne bholua type,
The figures given in brackets for some of the sam-

ples are those measured previously, see the table
po 226, The paper called Dalhowsie is made by
Tibetuns peidr the town of this pame in Norhwest
Indis. The bast was harvesied in this ares but (he
method of production i3 Tibetan (¢ g the forma
and the fine mould used for making the paper).
The samples PP [ I, PP 70 and Kanjur I 4 are from
unprinted leaves of books in Tibetan and they do
pol seem to be contaminated. The books derive
from Central Tibet north of Sikkim, but the paper
may’ have ociginated in Himalaya, PP JT s slight-
Iy brownish, 0.10 mm. thick, scooped on & fine
mould of fabric with c. 50 threads/50 mm, PP 70
is rather bright, 0.12 mm. thick and has 32 threads’
50 mm. Kanjur II' 4 is red-brown, (.20 mm. thick,
2-layered and with 18 threads’50 mm.; the fibres
are from a low-level Thymelagaceae. The two Ti-
betan samples called Shekar Dpong amnd Nyemo,
made near these localities, are both made from
Wiksiroemia chamaejasme fibres. The two last spm-
ples in the table are made from Broussoneiia po-
pyrifera fibres and they are from Thofland (fibres,
see plate 211) and the Shan state in Burma respec-
tively. The samples made outside Nepal and from
other fibres pre included to give an impression of
the résultant changes in the content of clemenis.
The maximum values in the table are ialicised in
order o underline the variations,

Renits. It will be seen that in bast of Daphne
bholng the elements Cr, Cu, 5r and Ba occur in
aboul the same quapiities &% in the ftwo samples
of paper, bast and paper all originating from the
same locality. Of the other elements found in the
paper: only traces were found in the bast, or noth-
ing (£} Those clements which occur more abun-
dantly in the paper than In the hast have bheen
supplied during the manufacture of the paper, and
mainly from the cooking Iye,

The two sheets of paper made near Tumbu a
few vears apart and by different paper-makers,
seem fo contain almost the same guantities of the
elements investignted. The Yolmo paper, in re-
spect af 8i, Ti, Cr, Fe and Cu only contains '/s1/s
of the quantitics of those clements found in the
other Nepalese samples. This is assumed 0 be a
easunl devintion, the more so ns the varations are
one-gided. This assumption iz supporied by the
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analyses mentioned below, More remarkable is
the high percentage of ash in the samples: Bhunan,
PP 11 and PP7E.

Paper from Kanjur If 4 probably made of fi-
bres from Edgeworthia gardneri contains 1 low ash
peroentage and relatively small quantities of Si, Ti
Mn, Fe and Cu. For the cooking of the more easily
divisible basy strips of this species smaller quantitics
of Iye of ashes are certainly required,

The two samples of Wikstroentia chamaejanme
paper from Shekar Dzong and Nyemo, not far from
each other in Tibet, are distinguished by having
small Mn and Ba contents and also by having the
same small percentnge of ash. Finally, the twa sam-
ples made from Broussonetia papyrifera fbres con-
tnin rather diverpent guantities of clements and ash,
possibly because they are made in different regions,

In order to group the samples more cleardy by
their contents, the proportions between specific cle-
ments have been calcolnted s shown in the table.

Moreover one bast sirip and two sheets of paper
were subjected to mengron activation analyses, in-
ter alin to control the above mentioned measure-
ments, These analyses were made at the Isotope
Division, Danlsh Atomic Energy Commitrdon, He-
search  Extablishment Riss, by K. Heydomn. The
resulis of the measurements are shown on p. 247.
The three samples are [rom the same locality as
three of the optically spectrum-analysed samples.

The meithod; which s very sensitive and socursbs, &
bricfly i3 follows. The sampbo 1a Irradinsed with neuirons
in o reactor ond returned af once for anahais. Each of
(e [sotopes formed emits -rays (photomes) with quite
definite energles which are charmcteristic of the isobopes
and thus of the clements contalned in the paper. The
photones can be defected as Faint Mashes when they hit
a sodinm indide crystal activated by 001 % (hallom-iodide,
By means of a photo-multiplier the Mashesare transdormed
it clectric pulses, the number of which are proportional
1o the energy of the photones. The pulses i soried @i
cording to their sire in o multichannel analyser.

When the number of repistered pulses is indicaied a5 o
fumction of the pulse heighi {the enargy of the photones)
we have the p-spectrum. This consists of p series of max-
ima, the so-called one of mone for cach
radicactive clement, The ares b=low each phitopeak
determines the quantity of the isotope in gestion, Iso-
topes with the shoriest holf-life pericd have by far the
grefest masima af the beginning and arg iherelons
femapred first. 1T the measutements are repedied ot
guitable intervals, after howrs, days and mondhs, the oon-
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tent of other elements can be determined, as the y-spec-
trum of isotopes with comparatively much shorier ball-
lifes bas now decayed and hamsded over the stage to 1se-
topes with a lenger half-life period.

Remilty, The first measurements record . some
quantitative analyses of bast and paper from Tum-
by und paper from Yaoimo, At the bottom of p. 247
some further analyses of activation mre given, but
bere the clements are measured in proportion 1o
the content of the paper sample from Tumbu. It
will be seen that the amount of each element in
the bast sample is between (.2 and 0.9 of those of
the paper. Tt further appears that in the two sam-
ples af paper the quantities of K, Na, Mn, Ca, Fe,
Cs and An are almost equal, while the guantities
of Cuo, Al, S¢ and Cr in the Yolme paper mre
pbout twice those of the Tumbu paper. The two
samples of paper, besides being prodoced by the
ame method, derive from areas very similar (o
each other. Finally it may be noted that there is
a good ngreement between the resulis obtained by
tained by activetion analysis, considering the hetero-
geneity of the paper.

The provisional results of the above analyses
show that the elemenis in row paper depend on
the species of fibres wsed, from where the plant
derives, the place of production, and particularly
on the method of production, but that these fmc-
tors each alter the composition in o specific way.
The paper-making erea in question is divided by
the Himalayas, which with regand to height, climate
and peology form such o sharp barrier that it should
be possible to detect tracer elements in the paper,
disclosing its origin, These ore, however, difficult
o determine, because there are so many [aciors
influencing the composition. Moreover, the analy-
ses mre too few to afford & more precise distinction
between the various effects, but they are of great
value for the evaluation of small contents of inor-

ganic dyeing ond coating materials in the paper.

b MANUSCRIPTS. Dyes aond coatings are of
special interest for the determination af the origin
of the mss., because not only have they differed
from one srea to unother, but they have also
changed with time. In cases where organic dyes




and coatings have been wsed it in extremely diffi-
cult 1o determine the character of materials, be-
cause they consist mainty of complicated high-mo-
lecolar compounds. When Inorganic compounds
have been used they are mostly ruther smple chem-
ical compounds which are more casy to identify.

Below I shall mention some X-roy fluorescence
analvses of paper from mss. which have been in-
vestigated because of their age or uncertainty as
v the kind of colours eto. with which they have
been treated. The analyvsed mss. hive alrendy been
described above, sce the tables pp. 228-234, The
measurements were made by M, Grumlpsg and
E. Leomurdsen, ol the Mineralogical Instifute in
Copenhagen. Resulis see p. 248,

Apparatus; Phillipe X-rny, Muorescence-analyser, type
1540, With this method & sample B placed Batween two
layers of Mylarfoil, which almaost exclusively coniains
clements with low atomic pumbers (pf least below 30,
le. Ca) whereupon it is irndinted with X-rays. (The
effective area of the sample which can be measored is
ghout } omt Conmtrol meassrements showed that the
Mornys paseel lmost unimpedsd through e lavers of
the raw paper.) The intensity of the fluorescense midin-
tion coused by the agitated atorms is regisiered a8 & fonc-
thon of the wavelength. From this a series of maxima
resulis, the position of which in Angsirim may be directly
correlited with the clements in the sample, In pringiple
the Beight of a maximum is propor@onal o the qoantity
af the element in questhon.

However, the height of & given maximum and therely
the valee indicated im the mble chnnol be converted into
un pheolisie guantity of ihe elemeni, because ansong
dilher things the beight ol U maxima & not only kighly
dep=ndent on the element in question, bat also o o ceriain
evient on (he amounis of other elemenis in e sample,
In sddition the semsitivity of the apparatus B dependent
o the wavelength, and lmally the samphes ane of diffetent
mires and thicknesses, Therelore the ligares ore not even
2 measpre of the relative guaniititive oontends of the
samples element by element. MNevertheless by compoaring
iha measured figurss with the size of the samples we moy
discover possdble added materials, where thers one consd-
demble relative dilfercnees, e more than say 10 times
b ganntities ln the untreatsd paper. According o
ke table p. 247 a new and untreated paper contains e
S0 popome, Mo, 400 popon. Fe and 20 popoin. Cu. Accond-
ing to the bkl p, 248, For the same paper and for the
s three elesments the relative amounts of these de-
mends are respectively 5, 12 and 1 units. Le. for these
three elements | unit corresponds to about 2-40 p.pom.,
which presumably slso gives an kdea of the order of
magnifmde of the conienis of Mi, Zn ond As in table 248,

The occurrence of definite, and comparatively large
amounts of certain elements cannot in itsedf deter-

mine which inorganic dyes or coatings have been
used. The measurements were therefore supplemen-
ted by some X-ray diffracrometer-analyses, which
may be used when the materinls exist in a crystal-
line state and the crystals are bigger than ¢ | u
The combination of these two methods is extreme-
Iy well-smited for the determination of mineral dyes

and coatings of manuscripts, Furthermore the mea-
surements only require very small samples.

By the X-my dilfractometer mathod the distances in the
Ilnttice sysiem of the cryminl are determined by inder-
ference menaurements. A well-defined X-ray is pointed at
the sample during a continuous changing of the angle of
incidence, ot which = series of miedlerence maxima, e
position of which {in refation to the X-ray’s ongle of in-
cidence) and sire characierise the structure: of the erystal,
pre registered in the reflected radintion (apparatus Phil-
Lips). Even small quantities are sufficient to obtaln thess
interference maxima., The elements determined by the
X-ray spectrographic method are checked in & table to
find just that compound which has exactly the nweasused
feelerence: moxima determined by the diffmactométer
method,

Resulis (s2e also 1able p. 248).

Patm [af mux, n. 173, 168, 109, 72, 90 and 94, I [eh-1 50k
CERTIR.

The measurements sliow that nome of the palm lesves seem
to have been treated with inorganic materinls, ns also
indicated by the diffractometer annkyses. It is especially
remarked thal mone of the shightly vellowish palm mss,
were treated with orpiment, a8 was st assamed. 17 we
take the sime of s samples into consideration, it appears
that they eominin approx, the same omounis of each
element, However, the comtents of K, T and Cr are
pither high in n, 173, sod the As-content In particular
devintes from the other samples. This may be due to the
fmot dhot this me was probably mot made in Mepal like
the other palm keal mss,

. 123, 15th cemtwry. The dlightly yellow Aguilaris
apaiiochn bark shewls were also suspected of containing
orpiment (A55.), und the apalvsis confirmed this. In
order 1o verify this result o deep yellow, modern paper,
densely treated with orpiment, wes analysed by means af
Moray Muorsscence. It appeared Lo have exactly the sams
misxim.

Paper msx.

Anntostk, A.0. 1105, The sample it small asd ther
dirty. It will be seen that the content of Ca, Fe, Cu, Zn
and Ph ix about 10 times that of the untreated paper, yet
still corresponds to a wery small quantity. Neither dsd
the diffractometer method disclose significant ehements,
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therefore the paper has probably not been treated with
incrganic materiaks.

Bir Library D, 161, A.D, 1782, What has just been soid
of the Asutosh-ms, abo applies 1o the present ma, from
fl game cEmury,

Bir Litwary I 51, A, D, 1230 (Bloe-black ma. on bemp or
ramile paper). The content of Ch, Fe and As is consider-
ably greater than with the untreaied paper, but still no
mere than if the colour were of organie origin lke the
biue-blnck mifedurp colour weed wp fo our fime. The
black particles are wery fine-pralped even eoder the
microscope and hard to dissolve in either petrol or bolling
waler, A diffractometer analyels indicates strongly that
tule {2 & cage of an organic dye, which of courke does nit
prevent inorganie materials from having been pesd in the
prepacition of the organle dye siuff.

m. IIT, Pk century.  This worn, slighily brownish and
maich worm-saten ms. with dark, finely crystalline spois
bere and there, contsins more than 10 times Cn and Fe
than the ruw paper and, it will be noticed, no arsenic, As
e X-ray fMuosescence analysis did mod disclose the
characier of the coating, the Finely crystalline spots were
scraped off and sublecied to 4 diffmciometer annlysis,
Thus o serkes of maxima wers found corresponding
alsnost expcily o that wihdch ihe tables indicated
e lron (11, II) hydrowide phosphate hyd 4
(FeFe (PO, (OH), 3H,0 ;) and pertly to y-Tron
onide hydroxide (—FeO(OH)). The elements present
and the rown edlour of the paper, together with the
diffraetometer mepsurerments, could suggest that the paper
has been treated with the earth mimeral ochre, which
for unknown resons has been transformed in places
into the above phospates. However, |i Is more likely that
the spots stem from blood-offerings g0 common on
Mepnlosa mas,

Bir Liteory A J671, A. D. 1505, ‘The content of ursenic
is about 100 iimes that of the mw paper, Conseguently
the paper has certainly boen treated with orpiment,

Bir Litwary A £593, A.D. 1535, The content of Ca and
in particular of As is mather high. Possibly the paper hos
beca Lighily ireated with arpiment.

#, 25, 17th or [8th comtwry, The measurements show no

Summary (Chapter VI)

The technical analyses of bast, raw paper and paper
made into mss. eic. give many kinds of information
of technological and paper-historical interest. Chap-
ter VI particulardy deals with the identification of
mss, fbres. through the microscope, and the deler-
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remarkably high content of elements apart fram As
Possibly the paper has been lighthy treated with orpiment.

. 8, A D ST amd N, 34, A. D, 1764, With both these
red-vellow coloured ms, the content of amenic s about
500 times that of the unireated paper. The mss, have
certainly been treated with orpiment.

MG 1, A.D, 1802, The content of Ca, Fe, Cu and
Ph is ahowt 10 times, 2nd the Zn-content more than 50
times, that of the row paper. What was sabd concerning
the blue-black colouring of the ma. [, #1 in Bir Library,
rovn A, T, 1220 applies also to this me.

. T A28, Itk or Theh comtiry.  Om acoount of the whike
disty surfoce af the leaves of this book the paper’s Ca-
conient was explored at once. As this was mose than 10
times thal of the unireated paper, the paper was in-
vestigated with the diffracioneter. The mensurements
showed thai the paper was covered with calcite (CaC(h),

JoF 21, 190k centwry (from Tibet). This whithih m,
wis also expected to contaln & chalky compound; this
however, did not seem to be the case, the Co-content
heing small and the diffractometer messurements giving
no results, But the iron content is more than 10 times
that of the untrexted paper, Probably the whitish cofour
af the ms, is due bo the fact that it is of greyish Wikarroemis
ehamasfaime paper heavily ireated with starch paste.

Investigntions inte organic and inorganic maternials
in paper are still rather difficolt to carry out, as
well us time-consuming. The methods, however, are
developing fast and becoming more ‘sensitive and
more easily exccuted, Soon it will be possible
make analyses of elements and compounds precise-
ly and almost fully sutomatically, thus determin-
ing not only dyes and coatings, but slso features
of the technique of prodoction, gloes, sizing mate-
rials, various sorts of ink &te. fa this way there ana-
Iyvexs will become jusi as imporfant @ the miero-
rcopical analyses which have unill now been by far
the moat wied miethod of examining antigie paper
fromm Axia.

mination of clements and compounds in bast, raw
paper and mss.

MACROSCOPIC PROPERTIES OF PAPER
Properties such as shape, surface, weight, density




and sirength of raw paper as well as of paper
in [t5 various uses are imvestigated. Whereas these
properties may give much useful information about
new paper, only few of them such as surface pro-
pertics can be studied in the case of old samples of

paper.

MICROSOOPICAL ANALYSES

I. Fibres from herbarium plamts. As nearly all
MNepalese paper, new as well as old, is made of
Thymelacacese bast fibres, the species of this [ami-
Iy used for moking paper nre particulady dealt
with. Special annlyses have been made of the irve-
versible colowr and swelling reactions in  #Enc
chioride jodine and cupric oxide smmoniom, It is
shown that the fibre ends are of special diagnos-
tic value, and that it is possible to distinguish be-
tween almost all the fibres used for making paper
in Nepal.

2. Uniised, mew paper. Investigations of such pa-
per show that all the samples from ouiside the
Enthmandu Yalley are made of cither Daphne
bholug or Dapliee papyracen. In poper made in
the valley in recent times we sl find fibres of
rice straw, sabai grass (Pollinfdum  angurtioliom
comb. mow.), chinli {7 Stercwlio coccinea Roxb.)
nnd various wood fibres, waste paper fibres of local
or foreign origin, as well a3 mixtres of all the
mentioned fibres. The mechanical and chemical
treatment of these fibres wsed for making paper in
e Kathmando Yalley i= much mors pronounced
thin is the case with the paper from the mountains,

3. Mamuscripts, letiers, woodeuts ere.. A few carly
mss. are exccuied on hemp or ramic paper, prob-
gbly not even mamufectored m MNepal. Mearly all
the other nms. ore on Thymelaescens paper, Of
theze, the oldest mss. and most of ihe other mas,,
are gxecuted on paper made from fbres of high-
level species i c. from plantz found over c. 1800
metres. Another large group of mss. iz on Thyme-
lncaceas paper made from a low-level spacies (be-
low 2000 metres) with & remarkably soft, Telted
and slightly red-brown character. Thess fibres pro-
bably derive from Edgeworthia pardneri Wall., and
it was found thal mss, on this kind of paper are all
from A.D. 1730 to 1880. The demand for paper

in Mepal and Tibet increased so sharply during the
15th century, before the introduction of modern
fibres, that the paper-makers had (o introduce new
fibres.

The earliesi mss. do oot seem to have been
treated with starch paste, whereas from the 17th
century onwnrds the great majority of mss, were
treated with & starch paste contnining orpiment —
quite 8 necessity in the rather warm climaie of the
Kauthmandu Valley. Mss. in Tibetan foond in Ne-
pel are ot treated in this way, and are rather legs
often starched, bui may sometimes have been
dusted with chalk powder.

ORGANIC AND INORGANIC SUBSTANCES
I BAST, PULF, PAPER AND MS5S,

I, Ohrgamic subztamces in fibres, pulp and paper.
Here only measurements of the cellulose conteat
in bast and paper are reflemred foc

Serip of bast, Tumbu, East Nepal;

{ Daphne Biolva) Hollo-celiulose 574 Alpha-cellulose
465

Paper, Tumbu, East Mepal:

{ Daphne bholur] Hollo-oelhrdoss 3%, Alpha-cellulose
F

Papes, Manglebang, West Nepal:

I Dapling papyracea ) Hollo-cellubose 85 %7, Alpla-celluboss

7%
2. Analysex of ash lye {for cooking the bast), puip
#fc. These measuremenis are primarily made n
order o understand the chemical processes taking
place when the bast is made into paper. About
60 % of the raw bast is made into paper. It is found
that the logs i due to the removel of impuritiss
and the sorting oot aod loss of fibres during the
enfire process {c. 50 %), and to the loss of variows
substances such as julces, wax, resin (e, 35 %) and

waker (15 % ) during the cooking,

3. Araivper of elemeniz in bast and paper. The
oplical spectrographic analyses and the neitron oe-
tivation amalyses demonstrate that during the ma-
nufucture the fibres absorh inter alia Al, Si Ti,
Mn, Fe, Ni, Cu, £r and Cs, wheress the Sr con-
tent falls, When comparing new, raw Thymelacaceas
paper from vadous localities in and around Nepal,
we tee that the ratio between the amounts of one
and the same clement in two samples muy be up 10
7:1 (54, Ti and Fe}, but for other elements (Cr, Mn,
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contings applied 1o the mss. because the treatment
has changed from place to place and from period
10 period.

Through the X-ray spectrogrophic amalyvses it
i found that palm leaf mss. were probably not
treated with incrgonic subsinnces as wes fiest an-
ticipated. Om the other band a ms. made on bark
sheets from Aguileria agaliochs was proved to have
been trented with orpiment, AsS,. Analyses of
the typical yellow mass. on paper, all from the 17th
century and onwards, showed that they were also
treated with this mineral,

X-ray diffractometer measuremenis conbled the
determination of erystals in dyes and coatings, and
thereby their exact chemical composition. In add-
tion fine troces of dark crystals oo a 15th century
ms, were found to be of gamma-iron phosphases
probably deriving from a blood-offering so conimion
on later Nepalese mss. A Tibetan ms, from the 19k
unmwmuhammhmhmumdﬁrleﬂ-
cite, CalC0d,.

Even though the analyses of organsc and inorga-
nic substances in bast, pulp and paper are sl
somewhat complicated (o make, it will soon be
possible to camry them out far more guickly, with
greater precision and less expensively. It will then
nat only be possible to determine dyes and coatings,
but also characteristics of manufacture and of siz-
ing, inks ete. Thereby these analyses will be able to
compete with microscopical analyses which undil
now have been of major importance when investi-
pating antique Asian paper.



Fibre Photographs




Plates 183-190, Paper photographed in trunsparency, Bundles. of fibres appear darker, Al fibres are [rom
Depiine blahea or Daphee papryeaces, For numbers and further propertics see pp. 226227, Beale 1t L

Plate 183 Turmbu, no, I, fine qualiy. Plgte 184,  Tumbis, no. 5, with holes,

Pleie 18Y, Tumbui, feoe b, ordinnry guality. Plate 186,  East No. |, oo, 2B, ardinary quality
Plate 187, Yolmo, no 27, inferior quality. Plate 188, Bhatan, no, 23, very conrse qualily.
Plate 189, Baplung, no. 1%, fnest quality, Plate 190,  Baghmge, no. 21, erdimary quadity.




Plates 190—198. Paper photoprophed in traneparency. Bundles of fibres appear darker, All samples except no.
|5 (ol Dephne fibres) contain sarons mised fibres, For further propenis see pp, 226-237, Seale | - L.

Plate 1%1. Sundarijl. no. 15 Mot 192, Swidorbjal, oo, 39,
Plate 193, Sundaril no. 40, Plase (%) Siendarijal, no, 41
Plare 195, Cottage Indistry, ni. 2. Mate 1. Cottage Industry, no. 34,
Plate 197, Cottage Industry, m 36, Plage 198, Collage Industey, no. 38,
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West China
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DAPHNE TANGUTICA
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WICHSTROEMIA CANESCENS WICHSTR. CHAMAEJASME

Mepal Siberia

Maic 200, Drawings of fibre ends of Daplere redtusn, Daphmee pangutica, Daphee pirallll, Dophee seriveae,
Dapdine meserenm, Daplne alming, Wiksroemio crascens and Wiksrreemila clranmacianme, Magnification = 500,




Plate 201 =202, Edpewortiia genteerd Tibres (Drom dried plantsh, Nodice the comparatively great Hibee thickness
(up to 30 pb, the varying wall thickmess uned the Fibre emds, Lumen ofien narrows or wholly dspppeans, espe

42 k.

cinlly near the fibre epds. Plate 202 shows a Wifureated Gibre end, Magnifecation = 240 (1 cm.

Plate 203, Edpewerthdn gordaces febres in cepric oxide ammonkiam (crexan). Nolicr the g swellings, the mow
eakdly visilble divishens of the fbre walls and wlo the long “corks”. Magnification 240,

Plate 204, Daphwe fnvplucrarg fibres, The fibre walls pre diffscull (o destipgush and ofien very thck. The
thickening of the [ihre ends with many long “corks™, and preswmably abio the hesapona] gradns of starch. an
eyplcal of this fibre. Magnification = 240,

Plate 205, Daphine fnvedoerwa fibres i cwovaw. The swelling s eall and there is o very distine siratifscalion
of the fibre walls, Magnification < 244}




Plate 206G,  Daplipe papreeces paper fhres. Notice the stromger stainimg of e paper frhees, the swelhing, the
indistinct litee walls, the many Muitered places and the dislocathens, all due $o the chemical ond mechanical treat-
fmient o e [raper fibres. To the lefi & lomngE |'|.-||'|r|,-|l sclereid fibre "i-‘l.l“llili-\.:.lfl'lll'l i}

Plate 20 Daphie bholaa fikres, Motice the Kknstty Fibre ends with many excrescences, fhe thick-wolled acismin-
e sclereidy, the very thin-walled parenchyma cells and the big, roond and atmost black sirch graon, Magmibeca-
thisn = 244D

Plote 208,  Daphne dholua Bibres I cyavam, Motice the great swelling, the indisting fibre walls and the relatoely
sl dnrk “corks'™ ot the Gbre ende. Only in o few ploces was & proper string-of spearls formation obeerved. Mag-
nihcation 244)

Plate 200, flapfede bvplng paper Lbred o cuoraor, Here the globular formation @ Lar more merked than in hbres
taken directly from bost saimples. Magnification = 2410,

i
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Plate 200, Daplise retung fibres which are very thin-wolled. Mognification

Piate 211, Hroumsonetia papyeifers paper fibres (from Northern Thalland). The [ibres ore reddimh-biowm: 1k
fibire cnds ure bright violet and gquite different from thase of the Edgewortiin nnd Dapfree specis. [hsbocatinns
sre very fuinl. Magnification < 240

Plate 312, Wikaroemio chumavfuseie fibres, Aol with & slightly wavy contour and with very 1hin wally wiich
almost lock dislocntions, Notice also the typical twisted fbres and the mamy black, sturchy parenchyma cetl
Maignification 2,

Plate 213, Wiksrroesila chomaeinime fibres m Cluidm Motice the many tight twistings and the [og helices
i the Fitre walls, There is no globular formation here or in the paper fibires. Mugnification 240

Flwe 214,  Wiksrroemia chvnnehorme paper Diboes from o Tibelan paper (oo, 11 o po 226} biiaght 0 Diarpra

Faatl Moo A, Magnification = 240,




Phates 215214 Fibres froen fs: A6 the Asearoay Mo e Coalesita, A, B, 1105 II-'=||'-'"|J|= fibres of o hlg.rl'll'l'l'l

speches, To the left o plaie 215 & schereid, The fibres are covergd with fimy pacticks. mostly dirt and dose. Mug-
550,

aifecaison = 240, Plaie 216 shows o very typical fibre end, Maymibcatnon

Fiate 217. Fibres from ms n. 152, A, [ 1511, Thymelvencess Tbres of the Daphee Shodia fype, Magnilication
Tl




Plate 224, Fibres from ma. no 54, AL [ 1736 Thymelaesceae [ibres, presumably Do Edpewprifda gardnern
Motice the brogd, thck-willed and offen poimted fibres. Magnaficafion 2440

Plpte 225, Plhres from ms n, 34, AT 1764, Fibres a8 in plate 224, Motice the fibre end. Magnilication a4l

Plale 226, Fibres from ms. n, 700 A 0 1737, 6 cwerenn. Probably Edgeworihiio garadsers. MNolce the wery hag

globular swellings also observed in n. 24 and n 14, Magnification = 240,

Plate 227, Fhees from ma n. 34 h, A D 1880, Dapfhre Shrotine-like TBhnes 10 enorcdn, The globalur sweblmgs

are smalier, thinnier-walled and have beas distinet wall-siradificntions than Edgeworiiia pordmerd fibres. Moagmifica
tion = 240,




=

Priates 224209 Fibres from ms, o 164, A&, D 1824, I'r|'||'|_'.|"-|:| .|'|.|:|'\.:'.-|'.-.l|.'|'.l|.-| pirelnerd, The bBlack paricies and
the many fine (blue-hlack) purticles. show that the paper s beavily sized with starch, Magnificotion = 220

Plates 2M-231, Fibres from ms, ™, G 1, A D, 1802, Tl first 41 leaves of this ms. are mpde (oam Bamboo
puper. Matiew the bg wiasculiar ool to tha right b plate 230, The rest of the leaves of thes ms. are made of Thymse-

liencese paper (plate 2510, |-.|x.|;.|l.|l.. froen | '-|i;!||.'|:". l spHe e Of _|'.||.ll||-l|l|."_ la the r:l-'|'|| a swollen selereid; notioe Uhe

fine helices (macro-fibrildd. Magnification = 240




Plates 232213, Fibres from o betler, 0. T. 5 b, from Tapsjung in East Pepal. Probably Edgewortiia gardneri
[ihres, Plate 3312 indicates that the dalocations arise wherne the fibees have been aflecied hy pressurng Matice the

three thin and thin-wolled sclercids in plute 233, Magmbicaton = 240,

Plotes 234-F15,  Fibres from n book. 1. T. 468, puhlshed 1945 the sample was token from the binibing resembling
blotting paper, that i made from differest kinds of wastepaper containing modtly fibees of rice strow amil fapiieg
ol Magification o 244




Plate 236, Fihres from hasdmsde paper made of rice straw (lbres gt the seoadl foctory In Triporeswar, Koth-

mpndw Moo the boang, thin, poitnied (iboes and also the imbented epldermis cells, Mognificution < 240
Plate 237, Acoonding 1o the papersmakers a1 Tripureswar this sample, no, 36 (see tabde p. 2360 contained [hres
of sabad pross. Bon in seema to be rice straw misest wath small guantities of Dopeee Dbres. Magmilicatun 24,

Platc 238,  Fibres of hapdmade paper made in Triporeswar from weaste-paper contaming Obres af wood, sirow,
fuipdene hhofun cic. Magnilication =0 244k

Piate 239,  Fitres from paper mode o Sundarijal of 50 % Ouphae Sholua ond 50 % ol Tibecs. Motice the
'...,'F|:||_'_-||_ theck -walled sclereid and some (Muaish Gbres with indistines conbosirs. .".1u|lill|-ll..||i|'\-li- 2140




Macroscopical Analyses




Kar, Mamdaciured Caloar Rank Chwrecter of fibee metwnrk Sgmcics of Blre
I Tumbi, East Mo, 3 tnn pood fine bdl. in dense paper Diphee: Bharfvn

F F tan | badl,, mamne |enperities =

L = tan rather good bdl, some impurities r

4 H an raiber good Joag bdl., lomps & defocts =

| 2 tan modernls bl Jumps & defects =

3 o inn mederace hig bdl., himps & deloct "

7 T tn good few bedll, chousded o

i % light tan mther goosd few b, clouded, dense 2

L ] e (1] rather good fewr bl holes 3

f1] o lgha tan rather good iy bl dmpurities 3

13 2 red tan manderade many bdl,, lumps eic, 5

17 East Mo, 2 L&A rather good sl no Lumgs e

16  Esst Hol light tnm rather good hig bdl, lumps & impoar. "

24 Yolmo, East Mo, | fan raiber good many bdl., few impurities H

2] i red] fan moderaty fong b, hamps ete, =

F.] i red tan moderats bdl, homps ete. i

F1d x iam el kg Bull, & himps =

18  Enw Mol red tan bad hig bdl., Tumps & Drpur, I, il o papyraces
L] N tan o armll bl lusmps, 2 lavers "

1] 5 light tam good no bl dense ¥

14 W Mol Laft good big bdl., hums £ Enpur. "

22 Lamjurs, West B mn ratber good few bell, no bumpa %

i#  Haglumg, W-Nep. light ran gosod mo b, 2 lavers o

1= b white prod no bdl, clouded »

m " lighi tmn poad no k., clowded i

21 o inn rather good some bil., clowded, impar, =

13 Sundarijal tam mcsdlernce fire hadl., clomded "

L = grey wery puod as parchnent paper chiuli, 1. & straw
40 B ion bad Bleck particl., 2 layers straw & D,

41 oy whitn vory bod clouded siraw, wood, I eic
3l Cot Ind, Kath, Bight tan ruther good fime bl denss D biodue ar pairacess
n > whiito bad ferw b, black paricl, I, smw & wood

H tum tead muny senall umps I, (wasle paper)

36 Brey bad demse, hlnck particles seenw (rice ) & B,

n - light tum very ood dieiat, 2 lavers . Bisodr ar pagiraced
38 = whste bad dense, black parficies wood & straw

i1 Shekar, Tibot gy bad shor bdl, clowded B Eiary, clhamanizime
12 Tibasl Eglal tam bad maey fine il Wikstr. chamorfcrme
23 Bbatsn Eafl o coane, big bdl, & lemps B, hhlas oF pappracen
44 Rhatan ‘an rather good few, ahort bedl., dense "

4 Dakhousis, Indis Hght tn wery goond fim: bill., cemsn . bhofr ar papyracea

bl = bundles D, = Daphar bholua of Daphne paryraces
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220 1 30 29 0075 0.5 i5 0.5 5700 14 240 1150 510 =
IO 1150 25 CLO60 .23 5 07 R 25 i L1 50 51.5 %
S0axc13ln 18 CLOS0 Q.27 47 0.1 500 23 | Ta 41.0 44
&850 = 1210 3 u0es 0 - 0.1 AEH 232 240 30 40 4%
XK 38 OTS 020 5n ] 1500 K] i 550 23.0 k1
S0 5HS 159 0250 [N ES bl 520 v 0 & K 20,0 fHr
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xx &5 0183 (20 b ] 2 2006 54 50 i 45,4 7]
XK e 08 16 i b ] S04 13 110 1750 42,5 a3
A 95 0.183 20 " L 140 &5 0 LK 40 k|
A5 1270 k|1 0115 0,32 i) 0.6 Ej [ 1 B 210 3 454 M
A8 = 1450 26 0.075 0.30 a8 1.2 1500 =1 140 x 425 ]
O = Tl F oLiss L34 93 f 3300 8 230 430 o 1=
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Analysis of Books and other items of Paper belonging to the Royal Library, Copenhagen
1. Manuseripts in Sanskrit, Newari, Nepali etc.

Mlisimtiine

o | Dt Teae ot Weiting —~ M |
0173 11-12e  Agodbmrikd-Pajiipiamid BS Rinjand, encellent I paim  pothi
o8l 114 farmsdbeiriki-Prapdpinmiti. §5 rather goced, big letters B B paim  poihi
ol 1148 s BS raiber good, hig letters B palm jpothi
552 14 manirs H/S g, b, asd e, palm - pethi
mOIGE 1246 tantric kexts H5 good, Mishila palm  pothi
n, ¥ i3 homonyrn word-book, Sanskrit  H/S finical, bo., Hite tw. palm  pothd
m, 108 126§ Amara’s Mimslidginelisama H/S rather good, ho, nmd ow, palm  pothi
o ¥ NZE4 Knencs texts HS goud, ho, ane fw, marked paim  pothi
AT 13een. % B/S Rifijand, very fine, tw, paper  poild
LYz 132 Sabdsluksapm Bs ¥, sl ho. anid tw. marked 7 palm - pothi
n 176b 1371 Varkons bexis HiM goad, i, wnd iw, marked palns pothi
noWE 1432 on ritunks B good, ow, marked, ho, paln  podhi
n 42y  |4cem, 7 5 Kiliso, sinall, very good, tw., kgal.  pothi
0 11T lafo 15.2. om medicine B & HN good, ow, B paper  pathi
n. B3 15-16e Juin 7] | fe=t rE paper  pothi
o, 132 131 Prajdipiramits B'S Hiitani, ormamenial, ndistiogt I, B paper  pathi
B 162 1R gtotres, mantros, dhidmgls L] Tust, gooul, mamy 1., bW, palm  podhi
nideg I7al 7 BMT Rifjund, tw., k., in gobd paper  pothi
R 32 -7 Prajfipsramidhpdara B/5 Riiand, mdistinct, tw,, mlver o pager okl
a1 1 cen. on cakrms HiN alovendy e paper  pothi
. Ba 1631 manitas B8 mther coarse, 1k C, paper  paosthi
MY &M cullection of dhirmpi BS good £ B paper  poihi
m 133 | &80 mn mstrodogy B & HIS miher good, soms iw., th mper  podhl
6. 100 1685 Samidhirkjo-muhdying siitrm BE omamenial, gnod, tw, marked KR g paper  poibl
n 172 17.-18e  manirs BN armamental, mdisting, tk,, gold rg. g paper  pothi
IT.36 1718z 9 B omamental, indisinet, gold & sitver & paper  perthi
n i8I Mahdvina sfiira LIRS Rifand, ormamental, gold B paper pothi
m Il 1714 o e cine I & H/N  meodermte, the .2 paper  cone.
o B4 1734 mEniE HiS cnnree, big letiers, 1 paper  poahil
m 70 1737 o initiation B &N maiher pood, 1w, th, paper  coBC.
mol2% 1743 Brotras S’ BE amameninl, good, tw., 1&, paper  pothd
n 18} 1T dhirag| B/ Devanifigniri, ruher good, tk. papar  palhi
. B7 1745 Kimpdawyliba-mohiyinn sBire  HS modennie, bt readalile N & paper  pothi
n b7 1743 on relipious cdarces BE conrse, indistinct, st gk, [£ paper conc
Abtwvriatbins bir = “hiiks™ I = fine palm = palm keaf
B = Buddhiz iw = “paisiE™ B = gaod apal = gl apelacke bark
H = Hindu e = thick pen T = ruther g = conceriing
8§ =Sanakrit # = “stralghtiopped® ¥ = vory ¥ = yellow coloured oo one siie
M = Mewarl fr = fragment W= pdn g = wellow eoboursd an both sides
I = Indbn d = diny b = blue coloured (both ides)

€ = Codrss L] = YArymg
k = compleie b = fibeed
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Format | TS | Putio | im | 12 ;—r-:' j::l i) Sy Charscter af papes Fibrs seiwork
i, mm. B e mm e 5 omm

L5 R T (L | w [ 1
195251 (2] Thlk [ 1
§52=54 DAT  BOOK 13 I
WG4 BID ] | i
Fixs Ol 47k 5 1
Hixdas 02 4] T |
I w5 e & 4 i
P81 x4l 0z 3 i |
MELTS DM A 5 2 81 4 smaw bbh ww, wory sofl, polished shori-Ih,
M) AR 13 LS 3 |
=45 AR33 1] £ |
x4t 032 11 4 |
=51 033 15 § 1 b 3
MixSE 032 0 ®M 68 4 008 40, fabri vaw,  ascardboand, hand mesdiam-h,
WIx101 012 1B4k 9 1 D06 40, stmw f. very sofi, polished very shori-fh,
MAx96 030 2k 6 4 007 éxfabrc bb g v, hard, good & w7, polished  rather longth,
ISTxdgl [ [1 94 5 1
HnS=<63 04 ifr 3 45 008 407 fabric bb  rw.  necardboard, In Byers soft long-fb. ¢ clooded
A0S <98 48 wil. VE, 0,10 507, Inbric bl LW, polished ahaet-fl
WT=T71 00 &% g 1 LI va.c 50 w.d, a8 soft cardboard, brown long-fb,
T E 00 LLE g 3 .10 40, fabeic ¥y LA sl medinm-tang-fh.
MIRTE D0 sx % 4 O 55 fbric vy rwd pond, ms cardboard, polided medinm-h,, ciouded
HexEl OIF 139k 67 2 e 53 fabeke ¥ W, wtiff, very hard, polished long-fh,
IoxE 03 M0k 5 3 Qrf Hkbdc ¥y & good hardness, v. polisked medlinm-Th. chainked
M =69 020 x 3 2 i 3 ostmw 3y bard, polished, lsoquored demse
I8s=61 03F M | 3 000 17, smw vy v, miber hard, lacquered medbam.Th,
Mi=liT 03 Tk | 4 007  2,.stmw ¥y LB thick, tar mon s3ilf rather lomg-fl
98«8y 032§ 14 5 E | 00 W, fabric rd. grod, hard donse
s - Tt S B i | 008 21 fabeke vy 13 wery aolt, s bloitsg paper jong-fb., cnuded
1T wm 6k & va, 010 40, fabric wy g dense, polished, as m, 84 medinm-Tb., clouded
=75 0.5 Wk 5 2 012 749, fabric v B lsarid, polished dense
M5 =91 018 1ik i 2 008 @07, fabric ¥ T.R not good, bai hard miedimmi-fb.
£l ) -] Tk 56 2 012 o inbric ¥ tnd.  bad, sofi short-Tb., clouded
156 =97 DD 61 1012 441 080 50, fbric y¥ VW had, mounied oo 02 mm fabric  shore-Th,




Survey of the Development of Books in Sanskrit, Newari, Nepali etc.

W..n.nn. ";:f ""““m J::i' sluieial o lmaven Mk Lt axfund
~1100 Pl A0 50 palm leaf | iz inoeg. tnpregn.
f— — T —— =
B = 50 umthl AGD, 1550 by far oo inorg. impregn,
the munel mes, are on pulm
10 | 200 peathi Jeaf
(same feogtls)
breader papsr, Thymelaswess fabric nui sised w, sinrch
38} = 50 palm leaf BE imGeg. impEgR
1201300 pothi Broasler paper, Thymelacacene Iabric sk sieel w. sanch
hreader paper, hemg (or rEmes) R W hle-hlnck cnloar
500 < 30 palm jeal no inarg. impregn,
R0 1 550 pothi hrosder paper, Thymeloestean faheic gimmd with starch
blue-Mack codaur
(22 75) Aguilra mpailioehks hark orpiment
— == —_—— =]
i anly few on palm leaf | no inorg. impregn.
15501700 pothi 25575 paper, Themelseiceae: mmastdy W, drpdment
afler oboal ALY 1500 Enbiic
all mes, wre on paper blue-hinck colour
COTKETTInG (fewh paper, Thymelacsocen fakric mostly w, crpiment
paper, Thymeloeacens fnbric nearfy all with
pothi 280150 (some mounced o fine arpiment of
P00k | B0 wovenl cotton cJath) BTERE SLPAW Blue-hack calisur
Copoeriing 190 = 80
Indinn paper, band-mada ETA5S AW NONE OF (rpsment
pirihi 0110 paper, Thymelwaceas Fibrria: sty W, iRt
some blue-biack
1 BO=-1 500 conoentinn 19 = Indinn paper, Bend-mads ETI58 RiTAW nEnE & arpEment
stitched ghart, high European paper, mone of cepimen
Fand-masde: or melal wire or symihetic colours
| imachine. mads
P = ey
papar, Thymelnescese fxbric
mnadly ANy wirmw, wod pudjs, Variols
silnched didferent WHHE paper glc. meiml e
15 or
paper boumnid Indian nnd Wesiern meinld wire VEFRLS
mischine-mudé paper
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2. Books in Tibetan

cu | | ‘ Thicksess| Pkl ‘
- Tunt Tyoe and wriiing Forma Folio | Lmes | Thickaess [awers | of ayer fireen | Dol Charaoter of pijes
T [ L mmn o =im. 30 pai
n Errhrarin Fialfey !
dda - varioad hack-printed ARG i20 38 A {16 2 G 3 Lian soft, denss paper
&1 Prajidpdramiil ms,, old, nuodess §81 < 143 3 [ a1 i 08 050 an r, Pund, long=M,
&5 T ma., meodest 410 = &2 3 2 {L20) 4 0,05 A J.tmn . hargd, long-fh,
47 dPal rdo-rje sder-
i 2 bvacha
s ma., okl bad 36 = 150 B T {L30 [ .00 W e . mllt, long-Th,
(1Ta  riluals ., et 404 = 52 2. 45 Q.23 1 .08 c.4% |.@mn r. haed, feng-fh,
1176 rials ms., modest 425Nl T (N E ] 3 .06 oM rian long bondies, demse
(182 purificition cerim. ., modest 193 <R3 [ 17 2 08 50 tan salt, hisng-Th,
1186 purification cerim.,  ms., modest 406 < K1 . 020 3 007 &3 @mn r. hrd, long<Mh,
156  Vojricchedohi black-prinied 243 <k ] - {18 2 .09 22 Lian soft longfb.
IT.  North Nepal!
128 yopa, caol drawlngs ma, old good I8BT4 2 - 0,20 A K M on saft, pnedium -,
i3 yops, eol, drawlegs ms,, okd, good 164 = T 1 - .24 I a1z I @n soft, medinm-fh
130  voge, col. drawings ms, oew, rpood 365270 3 - 03 4 e 4 white muiber loag-b
122 yops, drawdngs me, new, Fpoenl  IPIRTR 1 18 2 0.0 35 white racher bonglb
I3 riusls drawings  ms,new, rpoad R4 ET F - 0,149 2 Q0% 2 f@n soft, r. long-dh,
1§ riloals, stitched me, obd, moodesy 373120 I 6T 026 3 .05 23 lan long-it,
14 divimation, siicked ms,, ofd, modest (1533 105 IS fi 0,20 1 .11 b lang-Ih,
17 divination, stilched ma,, ohif, modest 271 =90 [ N i e .| ol M m ey bomg-fh
18 il stinched s, obd, modem 20095 plat 5 07 3 000 I mn various gualities
19 cremation cerem. WS, quite good 368 < K8 (1 . o8 2 o M Lwn  medim,
M miluals ik -prined 2k = B3 T fi 1 1} . | 0,10 2 @ long-fh,
2 rimls ms,, god 15 TE g @ 0,19 3 00 45 white  shori-f.
3. Letters, Wood-Cuts, Cards, Rolls etc.
Cast, | Thicknam bocid |
.% Tvge miad Bual Cpllacisd ‘ Foomas Thigksess' Lagers | of lapar | lvas | Colior Chasmsier of pmper
e lovabblyi i, i A, mm. | mm
fa  Deiter, . mEw Fiinhes =00 00X 2  0d0 I3 whie edfy, boopfb
B letrer, from Taplejung, new Junbesi da0= 160 Q0 | 618 28 wery #oll, lonpg-Th,
8%  lester from Tibet, 1. new Katbmandy  263=13% 000 i  olo B85 gmy very sofl, shortfb.
50 eRvelope, MW Knitannncdn 135 =53 010 - 0,03 4 tam long-fh,
afh bl new Katbmandu  158= 114 (i7" ] | 0.0 ] T rather bomg-Th,
2 woudonl, mandnl, new Dapm Bazar 3240 24 iz 2 .08 1 R | long-ih,
¥ woodout, dhirenl, rather new Tukhinda 5100 B0 008 I w08 20 redian seft; bonpfh.
T woodoot, rluf-ria, new Takdlido s 5000 0OT I 807 2 Lma  godft lomgelh
L] waedEn, FlLus-rin, new Poimdala 150 = 1l noT I i 23 pgrey andt, bomg-Th.
[{L] woodcut, TLudi-rin, new Mamche Bazar 680 x 310 il I all 41  L'tan wodt, komgsTh,
i woodcul, rLul-ra, new West Mopal  1idhx D60 [ 2 08 41 owhie douded, r. long-fh
2 roll from praying wisel, new Eathenandu 1000041 008 P oos 24 whiie  mediom-fh
dz  ceremondal canil, cather ald Enthrmandu 105 =06 s ] WM 4 tmn medimm-h,
dEb  cereminnial card, rather ald Knthranida  EEx78 036 i 06 cdd fan i,
2 homscope fall, yellow Kathmandy 17800153 020 2 W 24 ma r. long-fa,
44 boroscope rall, yellow Kanthmanda 636 160 k18 3 e 7T imm medium-Th,
4% postuge stamp Enthmanduy < 3x3] 100 1- 006 26 tan ezl
r=rathar [=light =fb = fibred
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Microscopical Analyses




Thymelaeaceae Bast Fibres in Zinc Chloride lodine and Cupric Oxide Ammonium

Eilpewarniia haptore Ighne hivelor & e LT Dupiine
gardneri L b T Daphae pagyraced Pt Femgrarirg
Verticil dissribution 1 50024000 [ 200 | B0 [ 8003600 00100 {West China
in Mepal (m.) | e B0 K- 30N
Fibee leagth  (memd | 1%-5(715) T-Bil 1% 15 I1W=5%
Fibre breaclih o) | 4200 (25) 1M =20 B-200 {25 [ 1]
Cell wall very varying thick, rather thin (Xr) thin (2 uk then {1%a),
mectly distingt, ofven anddertinct, mostly distinet, distinet, disiingt,
sl ondy litile soft very solfi ey saft wery sofi
Colour wellow to greeninh | pale vellow 1o akighilby vellow allghify yullow wlighily yellow
Ereenish
afler presyuse black-violel black-vialet prev-violel light grey-viake L Light grey-violet
Dl ok s many, fins mEny, mastly many, gnrply fime fine
{displacemend limss) or broaid road definented
Fibe &nds rounded, wat ohlong clavnie, irregular, clavte, fine forme, | fine forms
often poimied ofien poinbed often clavaie irrogular
o {del. p. 219 T30 50 416 314 I3-14
s {n) I8 (15-2{) 19 (16423 @ (B-100 7 [ £
b (def. p, 239) a3 -4 =16 516 515
L BEy (T he=100 T (G 5g-E) {[1] o Tig
il 1.9 [1T.3=2.1} T320=20) 0% [0E=1,00 LR ) 0.8
Cuoknm-reaction fnirly quick and rather slow pilek, ialeiit, ik,
B, walls and small many balls, whlis hattesed, walls hattered
imdEstinet Faelling willls inddistinet hebical tinea
Slerpidls
beragth {mm) | L7-1.6 05=13 0425 1.0-20 0715
brenidib (17}] fo-20 10-30 15-50 15-29 e 20
wall ihickr. fed | 2-6 0 e p, 152 =5 £
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Daphng Dhap e Diephne Tharlme Wik rosrvrid K mrraemala
el MFicea aripima b RICENT LTI
{West Chins (East (Houth aad (Eurasin) 1 5003000 25004500
10 - 30T Mediiemenean) Cemiral Furope) {M.B. Fbres
from rooes)
-4 | bt et 24 -4 3%
515 2K =i 5 515 (200 &-13 (20} - =2
ghin {14, destings, thilm (230, distinct, | rather thin (el thin (Zul, distinet. | varping, meosty very fhin {1 Ypul,
exeremiely soft wery saft rather distince rather soff thick and in- irregular,
and soft disknct, P exiremely
aightly yellow slightly yellow slightly vellow slighily yellow pale yellow- slightly yollow
la greenish o grecnish Eresh
Bight grey-violet grey-vindet light grey-violet light grey-vinlet black -vindet pev-viokd
finz line fine Tiree: rather few, nons,
broad, tndisting Belienl lnes
fine forins very fine forms, fine forns, lightly clavate, Fire Tarme, mesy rounded,
ofien poinied mstly rounded same pointed ften. princed same polbmied
L e 2«11 -10 L0 #=17 1=
10 -1 % T 8 i
411 12 13 =14 =15 2-8
T4 7 ™ 5 L &
07 08 [ i s o o3
Vialent, winlent, quick, quach, rather slow violent,
walls batiersd waills bhattered, walls hatterad, wulls babiered, hzlicnl line,
vl Indistincy hefical lines hebical finey fihros iwisiod muny iderwining
13-1.5 J.0=1.5 510 0.2-2.40 a2.0-30 c. 2.0
1550 e 15 G- 10-20 10=15 i 2
=13 =3 =6 =3 thick walls thick walls
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Preliminary Key for the Identification of Bast Fibres of Himalayan Thymelacacese

l. o= = 14 p:

L iw e < 11, cupxewrpwelling rather Tust und big:
L amibe = L1, cuoxomeswelling rather sloo and small, charscieristie starcl pasicles:

1o o = 14 u:

3 k< an< 0m
4, Wipinly thin end thin-walled sclereids:
4. Mninly thick and thick-walied sclereids:

A ooaw < Bz
4, Fibre bength all > | mm;
b, (Fibre walls = 2 5 dppr = 12 5, 8t coovam-sueiling: wall distinct;
7. Fibres up fo0 25 5 broad, fibre eods mostly rounded -
7. Fibres less than 20 & broad, fibee ends mostly poimied:
. (Fibre wallshe < 2 g, dwas < 12 5, 81 coomam-swelling: wall indistiner

3. Fibre length some < 1 mm:
B i >6pn
B ostm <dp

Abbreviiioms: o = definition ses p. 230,
Bmas = maximuen volss of g
e = EEEN Vabid of o
fibwe = basi fibne
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Edgeworthia gardneri
Daphne involucrata

{ Daphne mreil)
Daphme papyraces
Daphwe bhalua

Diaphne refiusa
Daphire tamgutiea

Daphne giraldi

Wikarroemia caneseens
Wikstroeia chamaefame
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high level -l

= - trpu =

- MEASUREMENTS OF FIBERENDS |-
(fibres from mss. & other papers) |

- i

. ) low level
e type

M08 @O0 1300 0D 1500 160D

8n b b

high level
type b

TR T
iR R AN
L LI F ]

Enfsssns nranEEEEEEREEELEEE

B R PN 0 B e o e

1700

LEE P 3

18400 1900

o} be

(2 2e

low level
W 1TPE

LR B LY =

* daled mas
= piher papers

Definition of the thickness of the fibre wall @ and the fibre ead & The diagram
below demonstraies that a,, (mean valoe of 25-30 measurements) i very differen)
for high-level and low-level species of Thymelscacene for all the measured samples
of raw paper and manuecripts paper. From the dinpram shove it is seen that paper
from manpicripls belore A, D, 1730 is made only of the high-tevel species,
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I. Microscopical Analyses of Paper from Manuscripts in Sanskrit, Newari, Nepali efc.

Clisenctes of fibres Cirnditizn of o Hid-fﬂ-;d.ll I -
Cnsmlogpies | Dhuted | e - oo
1y Al sl A L] Iergih: Batvesed - and wall —
H'LL::’:"““_ -3':4.. :Eﬂﬂ - 1eagtion thickiness o | -
Asu- oS |4 oslly 34, —6 pumn, to 2, T.h. r. short many | gquick & .5-1.6 mm, L L
tosh claret, ends rounded or clavaie | £10 viabens, 2540, thick-w,
Torks 1o 0.7 mm shart ni balls a @
Bir Lib, | 1182 | 47 wery thin, browneclaret nds Th. r. shorl, few iissobves . | mm,—40 L I
3. 161 clavaie and irregular with TIL9 | cut fibee quickly, thick-w.
sl forks bumndles balls
Bir Lik, | 120 |2 — 6.5 mimm, mostly 40w, —68u, | bemp | r.shart vEry wmved few [-2 mm, i 1
I 5% reid-brown, some grecn of o wery few few coniows —10 j, poinded,
violel: brosd, almsost invigible | romie | with fbe assive
fumen ;) longltudinal lines enids
distinct] oods ohlong clivae
roumd or blunt
o a6t |13 |2 alenost identical with those of | hemp | shorl, few waved a3 ahove 0 !
cenl. Rir Lik 11 51 af fihrils 08 DO
FomiE
n iy 15, 4 = # mum, pals yellaw, T.h. long soms | emall OUE-1.5 i, —40, | 1 I
ceni, il ations ke 410 Thalls thibck-w,
short ARy i F |
n. &5 15~ d Indian me. Fibres very lHoe hemp | very ARV ibtle admintwre of | O 1
1 Hér Lik, T1 51 & . 196 E ar shart, lorms other fibos
oeni, ramibo | fibeils
I6rLik, | 1505 | 2er | (ecnswhat swollen) Th. i, masy | small 0.5-2.2 wreim, —B8g, | 2 3
A, 16T1 misne win cizl hundles bl Phick -w,
152 1511 | 4 {2 outer lnyers ane coloaned Th r. lomg aome | serall B.4-1.0 mm, — M, | O 1
blsck] Wil balls ithick-w,
r. absart T,y 2 ;S
Bir Lib. | 1518 | 3 Th el um wimall bals, | LO-1.5 mm, =4, | 1 i
A, 1583 L L] < imsnlves thiclc-w. —_—
mseadliim many | quickly 3 a
Hir Lik, | 1535 iar Th. . shord wis wmsall bally, | ofe 0.7 i, 4805, L] o
A M7 (14007)| more R il di=s. 4. thick-w.
ni2 | 16~ | wrk Tih . shiort many | sennll =12 mmy o Sy, | 2 z
it o @i balls thack v e
e, E = -
n. 28 1B |3 {in 2 outer layer black Th e liem fiew small 0.3-1.5 mam, 1 !
7. particles) LA balls Mediby, thick-w, f—
ceml, 0 b
o, B4 16831 |3 T.he i ] small balls, | §.4-1,7 pam, [} 1
g dissalves A0-500, thick-w, r— —_—
Abbrevigthons: Tl = Thymeltsacene “high lmvel™ speciio (like Daphor bhudaa) — = [ b or nod eensured O = none
T) = Thymebeaocis “low hevel™ species {like Edpeworthin goroee) r = mthar | == faw
Ml = defistithem of 0 dnd b see p. 209, thick-w, = ikick-walled 2 = rather many
Y = gy
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Charsser of b Ciniiciern ol A L el
Catslpgug | Dhassd Lapen et 1y m
i 4.0, it [langia & st gt el | paieeed | - £ wall runiaie s
e mnd aolour it i tmsni B T rracknos s | by
N 1 o Th = amall = = =
i1 halls ===
T long &0INE | i
ahe | 1 paper covering minlature ‘T.h. - - - 0, 7-3.0 mem, G i
171X u) light vellowsvialei & 211 sy, thick.w,
b veliow-grean, ihick-w, T.L
1711
B 133 168D | 2 T.h. rradiuem some il =1.2 mm, —553 I b4
Biil balh thickaw,
1 |
., [ (f 6] 3 T.h - - srmnll Ol men, —0u - -
Bial bl thick-w.
10 medinm many 2 I
. 1 7Thg I7. 4-5 =T mm, =2%r, thickw, T.L very long 5] hig balls —0.§ mm, 40y, 2 |
el vedlowsproon., bifurcatioes —08 | 16321 which wiulls — 10w,
mmm, ends alg, clavale, ofien lissbes riber layer " "
pointed, o= 9-30p =131 roquickly | black particles
n 172 e 3 Th. medizm many | small 0.7=0.3 may, — 50, | 3 2
| &, a'n balls ihlck-w,
e,
IT.26 |17~ |3 Th T long few small Q6-1.T mm, =430, | O 1
&, BV s thick-w,
poni - - - =
n, 184 1704 | 4 T.h. r.long many, | small balls, | 0.7-3.3 mm, <45, [ 3 i
o swallen | dissabves thick-w.
- sk ly - -
a7 e [ 3 T, . shieri many seanll — 1.7 mm, —40, 3 1
1411 balls thick-w.
. Bl 1736 | 3 —Tmm, —25x, vellow-preen, | T.1. very long few big balls, =& mm, =304, (0 L1
lhamen smnll, lodist., ends often | 16710 | inall layers dissolves thick-w.
paimed, & = =335, b= =21y ipmickly
n, W 1737 | 2or | o= obove i B4 T.1. long Tew ralher ={L& mm, —35:, 3 p 5
e 17114 small balls | walls -1t
n. 128 1743 |2 a4 nbove 1, TO T.1. r. abwart many | big halls - 1 3
e
n [83 1744 | 2 T.h. r. shior, mamny wrnall LT moa, 2w, K| I
i swollen Ealls thick-w,
A 87 1745 | 2 asn. ™A D, 17IT) 1. . short, TOATLY hdg balls —O.E mm, — 3, 3 i
1913 . | swapllen walls o 10y
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1. Microscopical Analyses of Paper from Manuscripts in Sanskrit, Newari, Nepali etc.

Chammaer of flem Crmeiiza il fifwes Selornids s —
n, Al (il & ) iengih Pe— S and =il o berat
oo Pid Jenctanl | tions | weaction thicksess _i__'" =
o176 ] | 18, 3 Th r. fang few small =0 mmi, b 1
oend. g lualls thick-w,
nig2 | |3 =7 mm, thick-w., yelloe- Tl kg few b bally —0.% mm, =304, |2 1
green, long forks 1611 walls ¢ 105
n. 137 1783 | 6 T-h r. long fow small =12 mum, — 25N, | I
H10 balls thick-w. Ll - 8
- = I p
a4 |1753 [ 2 —&S mm, — 30 g, long bifizr= | Th. varving many | small balls, | —1.3 mm, —4%, |2 |
calions L | dissolve fast | thick-w,
MM iTee | 2 mipsihy 14 mm, —3u, many | T.0. r. st few iy balls, =1.3 mom, =4k, 1 2
didloe, ends often paisied 1411 diss, Tasl thick-w.
i 1768 | 4 Tih - - amnll = 1.0 mm, —40p - -
TR | Falls thick-w,
medium NIy ¥ ‘|
b E | 1Tk | 4 Th. - - wrull 0 7-1.5F min, —A0u, | - =
Ol - Galls hlek-n,
10is meedium few i |
n, 795 4 {2 kknds oof schereids) T.1. = - hig balls o} —2 mm, =30y | - -
112 thick-w,
long few bhe 1 mm, M, 3 i
wall 5
m, 174 lnts i Th . ahort B4 umall pices of tho k| : |
18, Rl balls thlck-w, sclereids
cent.
MOGLE | 1302 |4 po. 1-417 o) 0,530 moest Baxmi- v. shoet LT small big vasmslsr cedls . i
LA=1.5 mm, 6134, yellow- oo balls, like with many hole,
broown or green, roand, pesrly few parenchyma,
poinded, fme, déstine lamen, Duier faves - =
pils by (22,0 (7] mm, enjonred hiack
§2-30y, flat, vialek, foe dlos,
fesn poimied, wall I-5u
4 pr- 42 and on: T.1,; very T.1. r. shari muny | snsall Bl | 0512 mm, -4, | 3 2
hilgh nhinsde species THAID dissodve fast | thick-w.
L 181 |3 T.h, - - wamali o | mum, —30a = -
fr1o bialls
f. loag fow P 2
Ablveriationn: T.h, = Thymelescens “high level™ species (Kke Mapiine Suber) — = up o of not mensared O = none
TA = Thymelsencess “|ow level™ species (Hke Edpeworthia pardeer) r = mther 1 = few
dmfln = definiton of ae &nd b we po 139, ghicik-w, = {hick-wnlied 2 = rather many
3 = many
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Charncics of Bhic Condiien of B Sciereiila: mﬂrm
Cotsbogan | Datad | reaith u-rl;‘-
N ke (largih & brsith} e gl | fenenst | oo and wall
hipee podd sedingr DA (R [T mesction ahickness i [
0 19 1817 | v —fi mm, — M, thick-w, T.l. medium samee | b balks 3 3
164 | . long
1%
n. 166 %19 |2 =T o, = 3y, thick-w. T lmg lew hig balka &) =Y mm, =5y, | 3 L
(2 kimds of schersids) i thick-w.
b 1 mm, 235,
walls 5-10p
n, 10 150 |3 paised fibres; a) mostly T.h, mnix= r, ahart iy | big asd a) 0.5 mm, =X, |3 3
B4, by yelkow-green, big fibee | turs small bally | thick-w,
erda, T.1. 17712 12/10 B) =1 S, —M,
(2 kindhs of sclereids) walls 5-10g
. 154 e |2 =7 o, — 30y, thick-w, TA: Jong Tew g balls OB=F.5 mm, —Mhy, | 3 3
1913 winlls Ta
n #e K9 |2 =T mm, — 30, thidk-w. T 1. long rather | big balls 07 mm, —351, i i
iy {ew wenlls &
1y
m. 129 1832 |3 —7 o {pusch benten fikees) | Th r.shart magy | &mall g, 1 mm, =33 2 3
Wlal balks thick-w, ——
iy - - - =
b | 18 |2 Tine and small fibre-ends Th 1. sharl fow sirall c. 1 mmi, =8y, 2 1
&9 balla thick-w,
n 153 1815 | 3 {very moch beaten [Wores, Th - - wmall balls, | o | mam, —80u, - -
many cut bundies) R ] dismolve fasd | thick-w.
shart ey 3 -
w06 | 1EmE |2 Th | rloag many | wmall e 1 mam, =35 - 2
B balls thiick -+,
e 149 1840 | 3 =T mam, =3y, thick-w.,, T.L - - blg balls, Q.7-1.8 mmn, —3p, | - -
poinbed lang forks, big enils 1813 iinsnlve fase | walls By
leng many | )
T 1841 |2 Firuz, thli fibpes Th. = = smiall 0.5-1.7 mm, <48y, | = =
B balls thick-w,
varying some 3 2
n, &4 | 141 |2 =7 mun, — 30w, thick-w., T.l. T, short many | big balls a) —1.3 mm, —30u,| 3 3
poinied kong forke, Big ends 167114 thick-w,
B) c. | mem, —30,
wiills 3-10u
2155 | 1803 |24 | some leaves exclusively T.h. Th kang few sl D.7-2.40 rruts, 2 z
W0 halls 23-60u, thick-w.,
oiher leaves & mixturs: T.he serruilll amd - -
Tih. 510 and T.1, 1913 & big balls
{—T.5 mam, — 30, Uhick-w} Tl
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Charsov of Rbnes Conditlon of Nbees Bebereid: e
Caislogee | Dwied | ;o t"’““"mm =y
o e 2 wire: flength & bk i e e waed wall .. B
shaga and coloes T Fore s e HEE et ben LIESH L1 f by
n. 165 1848 | 2 line, fluin (moch Dbeaten) y o abort LAY amall — 1. mra, —d0, 3 3
BT halls ehubck-w
n. Bdh 185G | 2 Th medim SOamE umall —1 X mm, — ¥ |3 a
L] balls thick-w,
B
n 8 Lena | ? thin, very line fibre endy Th, alsoet ruiher | mmall —13 mm, —451, |2 i
0 afew | halks thick-w,
n. Bde 18Ta |3 very-hick-w. T.l. long TG g balls o) 09 men, —45, |3 i
194! thick-w.
124 - by =08 mm, 280, | -
walls Sai
i, B 1800 |2 Th sherrt Ry rather nome foumd 1 3
B0 | bundles b badls
n 171 1 |2 {very beaten and swollen - T.h ibiizrl many | -small —Emm, —40m, |2 ¥
e and b bigh 1002 bamndles hall 1hlck-w,
n 176 | 18T |2 (very boaten and swollen = Th shart Very areall bulls, | 1.0-1.6 mm, | |
a and b big) 915/12 many | dissolve fest | —45 g, thick-w.
B, 10 1936 |2 Th warying some | emall balls | —1.3 mm, <554, | 3 3
P51 theick-w.
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2, Microscopical Analyses of Paper from Books in Tibetan
a} Found in the Kathmandu Valley

Chamoer of frem Comautitions i Wihesa I,i":
Canidawas | g Selerrid: rormr g
1, L — p— g | e e S
shaps sl cndeur by i wac lem B .
no4#a |2 ~ 6.5 mm T.h 9%104 | mediom fow 3=1.3 mm, =60 u, thick-w. | | 1
n. 45 4 al =35 j, vellow-green, long T.LIS11Y oI, ferw 0.5-1.6 mm, — M) &, 1] 1]
lorks, merticles in fumes wallic. § o
bl some few T .5, [bmes and T.h.

4 mnother leafe Mot quéie Th 9%/11 % | medim rather | —10 mm, —5 &, (X ]
typical T.h. fFbres mary | thick-s,, masy < [
{maey, small, edged siarch paricles)

n 46 |4 T 10d12 long fewr = 100 pam, —&0 g 1 0
thick-w.
n. 47 B Th 911 kong [ew —15 many, —45 1] o
ithiciaw, many —|——
n 15%a = 1.5 mm, —30 g, yellow-green, T.1 161 long Tewr o} —0.5 mm, —30 4, 1 1
ihick-w. Many ends big, quie thick-w. B) — 1.0 mm,
& fow poinded - - =g, walls [l u = =
al¥Te | 3 Th 4710 meeEem few ={L6 mm, =My, o &
Chack-w.
wlits |1 —H.5 s, — M g, 65 61, 1378 TLI%I1Y | loag FATRATTY 3 2
noligh | 3 a) the main port as 0. 1378 Miaxt: 16712 | loag ramaty | &) 1-2 mm, — 50 g, E| 2
bl 3055 Tk, fihees Til 1981 4 walls 5-10 u, b) —1 mm, —_— —_—
£Th B | = = —di) jr. Phiskow, = i
e 15 - | Toh 910 lang [ew —05 mim, —45 u, thick-w, (1] 1]
b} Found in Morh Nepal
LT, i3 | 3 {very much heanen fibres) T.h. b r. short 410 mamy, =660 g, thick-w, | 0 0
i | 2 T.h. 910 e fum BaTE =3 mm, —40 g, thick-w, [0 L
Jdc| 4 T.h. 210 r. lemg BOMTE o 2
I2a | 2 T.h. 935711 leag sOme —1.5 mum, —50 g, I ]
thick-w,
b B Toh 981 | v bong T, many| —0% mm, =45 g, theckow. | 1 2
13 1 ¥ mixtuee; A =&,5 mm, =308 yellow | 14711 = lang Tew aj =08 pm, =30 4, il o
- green, ends big, mony poiied T.L &1 walls 6 u, B) —1.5
b vialet ns Daphees Ao + T.h 10711 | long romany | mm, —&0 g, thick-w, i L]
o] (much beaten) Toh #3015 | long maay | —I3mm, —i0 g, thick-w, |2 =
W |3 (rmiich beaten) Th. 311 il frrmy ARy 4 5
Abbrevislioss: Th. = Thymelssacess “high level™ species (ke Daplwe S} — = up 1o o ool measured 0 = poos
Tl = Thymelsacess “low level™ gpecies (ke Edgeworthls pordbesr) r = ruiher I = few
B -mnﬂ.ﬂ'ndiﬂhmp.m. thick=w, = ithick-walled 2 = raiber many
1 = many




Measurements of Content of Elements in Palm Leal Mss. and Paper Mss.

Determined by X-ray Fluoresoence, fustinure of Minerafogy, Copenhagen

Coope | Dust | Muiaand n--nmln ,.I,..I.., e | o

n I3 1l.c palem leal, 1.5 7 - ax 3 | 2 1 @ K, TLCr no inorg.
.

i 173 1.2 palm b=af, 1.3 8 3 N 1 2 ! i 1 E.Ti.Cr g

n. 168 1246 pabm bea, 1.4 %o W 1 A W TG »

o 109 1765 pabm keat, 0.7 M 3 14 4 k| 2 o o E.TLCr 5

m T2 137 palm beaf, 1.5 3 1 2 2 - - i ] ¥ - >

i ] 1432 pinlemy feal, QLT iy o | 9 2 r | 2 n 0 K. Ti,Cr =

i, ¥k 15, ¢ agaliocha hark 10 = = - . == = = orpiment

Amriosh 1105 paper, | layes 03 e = a 2 4 7 L1 4 KT |

Bir Id 16] 1182 paper. 1 bayer 4.7 ] 4 k¥ 3 4 '] 1 - T

Hir 11 51 1220 paper, I bayers 1.7 I® 3 1 1 2 4 L] u K, TLS Cr g cobour

. LIT I5.¢ paper, | livser [0 10 - T4 - - L] 1 &) Zr Pl

BirA 1671 1503 peper, 2 luyers 0. ) e e - —aEle B orplment

Bir A 1593 1535 paper; | layer 0.5 Tl - 3 1. > | ] B 9 - oepimsol T

o. 26 17.~18, ¢, paper, | layer L0 ¥ = M - - - 11 3 - plimend

a, B4 1736 paper, 1 kiver 2.0 n - =~ = n 2.t 9 - orpiment

M. 1764 paper, 1 lnyer 3.0 2 - = = {Ey - X (i} . irpimend

LGl 1802 paper, 2 myen |5 150 o &7 ¥ B T 4 & K. TLCE org. colour

I.T. IZb EE-19.¢,. paper, 1 layer BA B35 - - - - - = = alene

it 15-15. ¢ paper, | loyer 03 1 T - I . 1 0 @ K. TLCr starch pashs

orpiment p. 196 paper, 1 laver B0 - - - - - S]] = = orpierem

AW Paper 15 naper, 1 laver LD i 5 iz i i i (1] - PeIne

The vl sse rilative wnd can ondy b compared element by el=ment tking [oto comideration che quantities of the samples. For the
gample Mraw papec” | unif corresponds 10 20-40 popome §) popom, = 17100 which gives the magndiede of (he quantides in the other szmple,
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