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Role of National Library and 
Documentation Centre in the 

Bibliographic Control in Sri Lanka

Prof. Jayasiri Lankage
Former Librarian, University o f Kelaniya

Introduction

The object o f this paper is to review the role and functions o f the 
National Library and Documentation Centre in Bibliographic control 
in Sri Lanka. An overview of the historical background to the setting 
up of the National library is therefore necessary for understanding 
its development in the field of bibliographic activities.

Sri Lanka had a very rich library heritage going as far back as the 
3rd century B.C. During the first century B.C. Buddhist religious 
texts and commentaries were written down and monasteries were 
repositories of learning and depositories for religious texts. Ancient 
kings encouraged the development of literature by providing royal 
patronage. Some of the kings were Scholars of repute themselves. 
Buddhist temples were seats o f learning and libraries ' potguf 
contained religious and secular texts In  the course ofhistorv manv 
o f these libraries have been destroyed due to invasions and 
conquests and internal turmoil that took place.
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The system of libraries now prevailing in the country can be traced 
back to the British period of administration at the turn of the 18th 
century. Before the establishment o f the National Library of the 
country the major libraries ie Colombo Public Library’ established 
in 1813. National Museum Library established in 1877,Royal 
Asiatic Society Library established in 1845, Department ofNational 
Archives. University7 of Ceylon library established in 1942 performed 
some of the traditional functions of a National Library.

Background of the present National Library

The public interest in establishing the National Library1 goes as far 
back as 1950. Special Committee on Antiquities (1959) in its final 
report recommended stalling national library service constituting 
the collections of Museum Library. Royal Asiatic Society Library, 
library' of the Archaeological Department, library section o f the 
Government Archivist. The Salaries and Cadres Commission 
Report (1961) has also recommended establishment ofNational 
Library beginning with Museum as a nucleus collection. UNESCO 
expert H.V, Bonny (1960) reported that the establishment of 
National Library' is an urgent necessity. At the Meeting of Experts 
on National Planning of Library Sendees in Asia held in Colombow>

yin 1967 discussed a plan for the development o f library7 and 
documentation services in Sri Lanka. As a result of all these 
recommendations and deliberations the National Library Services 
Board Act came into existence as Act Nol 7 of 1970.The objective 
of this legislation has been described as an Act to provide for the 
establishment of Ceylon National Library- Services Board and for 
matters connected with or incidental thereto. This act had no 
definition of the National Library and the relationship it has with 
the National L ibrarv Services Board. A decision was also taken to



establish the ‘ National Library and Documentation Centre and the 
compilation of Ceylon National Bibliography was taken over from 
the Department o f National Archives from 1973.' Though the 
Ceylon National Library Services Board Act No. 17 o f  1970 
provided the legal base for the National Library at its initial period 
it was evident that this was an inadequate legislation for this purpose.

Therefore, the National Library and Documentation Services Board 
(NLDSB) Act No: 51 o f 1998 was enacted to succeed the Sri 
Lanka National Library Services Board Act No 17 o f 1970.This 
legislation remedied some o f the short comings o f the previous 
legislation. The main functions of the Board and National Library 
and Documentation Centre have been specifically incorporated in 
this Act.

The functions of the National Library and Documentation 
Services Board are:

(a) to assess the need for library and documentation 
services among all sectors o f the community 
and to promote the development o f library and 
documentation services;

(b) to administer, manage and control the affairs of the 
National Library7 and Documentation Centre ;

(c) to advise the Minister regarding plans, programmes 
and activities for the development of library and 
documentation services in Sri L anka:

cfj& ss Q cfa e s jQ  a S o
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(d) to provide co-ordination for, and promote co
operation in library' and documentation services in 
Sri L anka;

(e) to provide professional advice, training and facilitate 
the provision of technical, material and financial 
assistance including the provision of furniture, 
equipment and library and documentation 
materials to libraries in Sri Lanka;

(f) to promote the development of the library and 
documentation profession in Sri Lanka;

(g) to initiate, promote, conduct and co-ordinate 
research, surveys and investigations in relation to 
all aspects o f library and documentation services;

(h) to formulate and promulgate national standards with 
regard to all aspects o f library and documentation 
services;

(i) to promote the reading habit through the production 
o f publications, the provision o f advice and 
assistance to other agencies for the production of 
publications and through exhibitions, displays and 
other promotional activities;

(j) to organize meetings, training courses, exhibitions 
and other activities in connection with any aspect 
o f its work:
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(k) to initiate and finance competitions, prizes and 
awards in connection with any aspects o f its 
activities

(1) to do all which in the opinion of the Board are 
necessar\r for or conducive or incidental to the 

attainment of its functions.

The National Library and Documentation 
Centre (NLDC)

The N ational Library and D ocum entation Centre 
established in 1990 intend to provide library and information 
resources to all Sri Lankans through the National Library and 
Documentation Centre and network o f libraries and resource
r'i*r)tr(=>Qvw inlv j*

The functions of the National Library and 
Documentation Services Board (NLDSB) as laid down in this 
Act are:

(a) to make available for the use of al l sections of the 
community .a national collection of library and 
documentation resources appropriate to their needs:

(b) to preserve the national and cultural heritage of Sri 
Lanka through the establishment .development and 
maintenance of a national collection of library and 
documentation materials, published in or relating to Sri 
Lanka:
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(c) to receive copies of Sri Lankan publications deposited in 
the Department of National Archives under the Printers 
and Publishers Ordinance(Chapter 179);

(d) to acquire .bv purchase or.otherwise .copies of 
publications published in or relating to, Sri Lanka or of 
foreign publications relevant to the needs of Sri Lanka;

(e) to provide bibliographic sendees, including National 
Bibliographic Sendees and to compile a Union 
Catalogue of library materials of libraries in Sri Lanka;

(f) to establish and create a national bibliographic database 
o f documents and publications, published in ,or relating 
to, Sri Lanka;

(g) to publish National Bibliography of Sri Lanka;

(h) to provide reference, information, referral, reprographic 
and documentary research services to all sections of Sri 
L anka:

(i) to facilitate access to library and documentation 
resources which a re . or may in future become, available 
in or outside Sri Lanka to all members of the community 
in Sri Lanka:
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j) to promote , advise and assist in . the stablishment, 
development and maintenance of. library and 
documentation networks, including networks of public, 
school, academic, government and other libraries and 
documentation centres serving all sections of the 
community in Sri Lanka;

(k) to promote and facilitate co-operation and resource 
sharing among libraries and documentation, at national 
and international levels, including exchanges of library 
materials, library lending and document copying, and 
the exchange of staff;

(l) to promote the introduction and efficient application of 
new information technologies in libraries and 
documentation centres in Sri Lanka through the 
application of such technologies in the work of the 
Centre and to provide advice, assistance and training to 
other bodies regarding the introduction o f such 
technologies. or promotional activities; and

(m) to undertake such projects, and provide such facilities 
and sendees, in pursuance of the functions o f the Board 
as the Board may from time to time require.

In order to fulfill all these functions NLDC has
constituted six divisions namelv;

-

1. Acquisition

2. Reader Service*
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3. National Bibliographic Services

4. Documentation Services

5. Information Technology Services

6. Conservation and Preservation.

Acquisition Policy for collection development

A distinguishing feature o f a national library is its 
responsibility for acquiring and preserving the country’s publications 
in terms of legal deposit. Printers and Publishers Ordinance No. 1 
o f 1885 was the first legal instrument which paved the way for 
collection development in the country. Amendment introduced to 
this Ordinance by Act no 28 o f 1951 ensured that publishers 
delivered four copies of each book published in Sri Lanka to Office 
of the Registrar. The next Amendment introduced by Printers and 
Publishers (Amendment) Lawr. No6 o f 1976 National Library 
Sendees Board was included as a recipient one o f the copies to be 
deposited with the Registrar o f Books and Newspapers o f the 

^Department of Government Archives.

This legal enactment had a significant effect on library 
collection development of the National Library’ and acted as the 
first milestone towards the acquisition of material published in the 
country in a systematic manner. The majority oflocal publications 
are received under this legal deposit system.

Q
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The acquisition policy of the national library of Sri Lanka 
is to obtain copies o f all publications published in the country, 
material on Sri Lanka published in foreign countries, material 
published by Sri Lankans in foreign countries, basic reference 
materials and library and information science publications.

Three copies each from every publication pertaining to Sri 
Lanka are purchased. Local publications are also acquired through 
various publication assistance projects o f theNl ,DSB including 
the ISBN project. The library material exchange programme with 
a number of national li braries is also an important soi tree of acquiring 
material.

Reader Services

The National Library collection consists of the following 
collections: Main Preference Collection, Newspaper Collection (from 
1976), Periodicals Collection, Micro Form Collection., Sri Lankan 
Collection, Legal Deposit Collection, Government Publications, 
Gazette Collection (from 1888), Map Collection, Palm Leaf 
Manuscript and Rare Book Collections. Audio-Visual Collection, 
Theses Collection. UNESCO Collection, Library and Information 
Science Collection, Special Collections and Martin Wickramasinghe 
Collection

The Reader Services Division consists of three main reading 
rooms. Facilities for 320 readers are available at the Reader Services 
Division.

Bibliographic Services

Bibliographic Division is responsible for preparation of 
Sn LankaNationa! Bibliographv and select bibliographies.

i
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The Sri Lanka National Bibliography (SLNB) published 
m o n t h l y  contains bibliographic details o f recent Sri Lankan 
publications. The Ceylon National Bibliography started at the 
Department o f National Archives in 1962 was transferred to the 
SLNLSB in 1976.

This division has now undertaken the responsibility of 
compiling following .The Periodical Article Index, a quarterly 
publ ication, provides detailed information on periodicals published 
in the country and bibliographic details of each article indexed.

The Retrospective National Bibliography covers those 
publications printed prior to the commencement o f the National 
Bibliography in 1963. Following periods have been covered up to 
now.

1737- 1884 (Sinhala, Tamil and English) 

1885-1900 (Sinhala, Tamil and English) 

1901-1910 (Sinhala and English)

1911-1920 (Sinhala and English)

1921-1930 (English) 
y

1962 - (Sinhala. English and Tamil)

The Children's Bibliography, an annual publication, 
provides details of all children's books published in the country.

There are also a number of other bibliographies covering 
various fields including Sinhalese novels of the last 100 years, 
translations of the past 50 years and various special topics.
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Authority files

Compilation of authority files has been undertaken by the 
Bibliographic Services Division. As first part o f the project, Name 
authority file (Sinhala) (from Anuradhapura Period to mid of the 
20th Century) has been completed in 2005.

Compilation o f Title authority file (Sinhala) has been 
completed and Name authority file (Tamil) is under preparation.

Documentation Services

National Union Catalogue

National Union Catalogue is a long standing need for 
research. The compilation o f the National Union Catalogue is a 
unique project providing bibliographic details of the holdings of 54 
major libraries in Sri Lanka. Users o f the National Library can 
check for required library material from the union catalogue and 
obtain them to the National Library for reference purposes through 
inter library loan facilities.

National Union Catalogue of Manuscript Collections

Another important program that National Library and 
Documentation Centre should undertake in the near future is a 
National Union Catalogue of Manuscript Collections. This could 
promote bibliographic access to the nation’s archival and manuscript 
collections held by repositories in the country
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Newspaper Article Index

Compilation of the newspaper article index and conference 
index, directories of government publications, social scientists in 
Sri Lanka, libraries documentation centres and publishers are also 
published and regularly updated.

The National Library is the national centre for International 
Standard Book Number (ISBN), International Standard Serial 
Number (ISSN) and International Standard Music Number 
(ISMN) projects. These numbers are provided to respective 
publishers tree of charge.

Library Networks

The Documentation Division also coordinates and assists 
activities of library networks in the library and information field in 
Sri Lanka. Presently a number of library networks are in operation 
in tire fields of science and technology, agriculture, health, education, 
culture and social science. Natnet Lanka newsletter carries news 
on new projects, services and other information pertaining to these 
networks.

Conservation and Preservation

The Conservation Division of the National Library takes 
steps to conserve and preserve library materials. The National 
Library collection is stored in an enclosed and air-conditioned area 
with humidity control facilities and is cleaned and inspected regularly 
for dust and insects. Newly acquired old book collections are 
fumigated before they are deposited using both thymol and pospene 
fumigation methods. Books are bound at the bindery as a 
precautionary measure. De-acidification and paper restoring



lac i lilies are also available at the conservation centre. Apart of the 
newspaper collection has been microfilmed. The National Library 
assists other libraries in the country by providing technical assistance, 
advice, training and material in the conservation field.

Information Technology7 Activities

The Information Technology Division o f the National 
Library is active in a number o f projects in the information 
technology field. It helps to maintain and regularly update the 
National Library7 web site. National Library catalogue and part of 
the union catalogue are computerised. Readers are provided 
assistance for surfing the Internet and using CD-ROMs and the 
computerised catalogue.

Suggestions for Future Action

The above is a short description o f the services rendered 
by the National Library and Documentation Centre of Sri Lanka. 
The need to become more effective, and contribute more to society 
and the country at large is very important. When we look at the 
global situation we find that most of the countries have appointed 
National Review Committees from time to time to review the 
functions o f the National Libraries and make recommendations 
based on the findings.

National libraries have special responsibilities, often defined in law, 
within a nation's library and information sy stem. T hough the basic 
role and functions played by National Libraries are similar some of 
these responsibilities vary7 from country'' to country governed bv 
various factors such as the social and economic conditions in the 
country. Therefore it is ad\ isable to revise the law when it is found

cfjS ss OfCfaesjQ a S a  ________________________ _____________
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inadequate to perform those responsibilities effectively. Following 
documents are useful for improving and revision of legislation.

IFLA Section of National Libraries and Guidelines

The role and functions o f National Libraries has been the 
subject of debate in the professional literature in recent years. There 
is already an extensive literature on traditional national libraries 
and, various fairly recent guidelines are already in existence for 
national libraries.

Guide lines for legislation for national library services 
prepared by Peter Johan Lor for the General. Information  
Programme and UN IS 1ST -P aris: UNESCO, 1996 follows the 
three previous UNESCO documents dealing with national libraries 
ie.: Guy Sylvestre's Guidelines for national libraries (PG1-87/ 
WS/17), Maurice Line’s National library and information 
needs: alternative means o f  fulfilment, with special reference 
to the role o f  national libraries (PGI-89/WS/9). and Graham P. 
Cornish’s The role o f  national libraries in the new information 
environment (PG L91 /WS/4).

The document prepared by Peter J. Lor with the assistance 
o,f Mrs Elizebeth A.S. Sonnekus under contract with the 
International Federation of Library Associations and Institutions 
(IFLA) has built upon the foundations laid by the previous 
documents by providing concrete guidelines for those engaged in 
the drafting or revision of legislation for national library services.

At the IFLAUNESCO Pre-session Seminar on the Role 
and Objectives of National Libraries in the New Information 
Environment, that was held in Moscow in August 1991. Ms Irina
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Bagrova requested that guideliues be prepared for developing and 
improving the legal basis for the activities of the national library. 
She also suggested that such guidelines would "help individual 
national libraries to work out their models relating to conditions in 
their countries" (Bagrova 1992).

IFLA Section o f National libraries is very active in this 
area and Issues Guidelines for National Library Services. The 
section also work closely with the Conference o f Directors o f 
National Libraries (CDNL) It is advisable to review the existing 
role and functions rendered by the National Libraiy based on these 
guidelines, conference deliberations and build upon the 
bibliographic role and functions of the National Library in terms of 
IFLA's programmes o f Universal Bibliographic Control (UBC), 
Universal Availability o f Publications (UAP) and in the new 
information environment.

Maurice B. Line in his report (PGI-89/WS/9) with 
special reference to the role of national libraries identified ‘’the 
following types o f library and information need:

1. Collection and preservation of documents of national 
interest and importance.

2. Bibliographic needs: creation o f and access to records 
ofpublications.

3. Document provision: the national resource.

4. Access to publications.

5. Exchange of publications.
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6. Access to information.

7. Services to libraries and information units. The most 
prominent of these is cataloguing. Other services may 
include preservation and conservation.

8. Leadership and advice to libraries and information units 
to help them carry out their functions more effectively.

9. Planning and coordination, which implies a greater 
degree of control than the provision of leadership and 
advice.

10. Education and training for library and information work.

11. Research and development. “

He has also divided the functions into three categories:

(a) those that might be centralised on the national library;

(b) those that might be centralised but not carried out by 

the national library;

/  (c) those that might be decentralised.

Detailed statement of NL/NLS functions given as annex A 
to the IFLA Section of National Libraries. Guidelines for Legislation 
for National Library Sen ices would also be useful in this regard. 
The following suggestions and ideas given below require a broad 
discussion of specialists and the general public before implementation



it is advisable to find out periodically whether NLDC has 
played its anticipated role, identify constraints and recommend future 
action. It is true that the National Library cannot play the role of 
Bibliographic Control and Services alone very effectively. The 
present bibliographic scene is afflicted with the problem of 
institutions working in isolation. Each institution caters to its users 
in its own way. National Library must develop linkages with public 
libraries, academic libraries; special libraries, research institutions, 
documentation centres and special libraries having large collections 
in the country through various networking systems as envisaged.

National Collection Development Policy

National library is funded by the state and responsible for 
collecting the documentary heritage emanating from or relating to 
the county7, bibliographically recording, preserving and making 
available for use to all sections o f community. National Library 
should take the lead role in planning acquisition of selected foreign 
materials required by the country. Although provision has been 
made for NLDC to acquire “foreign publications relevant to the 
needs o f Sri Lanka” this has become one o f the difficult tasks. 
Resources are limited and there is no cooperative acquisition policy.

Collection through Cultural Exchange Programmes

Collection through Cultural Exchange Programmes is of 
great benefit for building the library7 collection. National Library of 
India presently maintains cultural exchange programmes with 205 
institutions in 85 countries. National Library7 of Sri Lanka should 
explore the possibility of acquisition of material under the Cultural 
Exchange Programmes of the Government with partner countries.

cfjtSes gcfcDGDJ® aS cs  ________________________ _______________
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Generally this type of publications cannot be acquired by the usual 
channels of book trade

Microform/Digital Collection

A National Collection comprises of (a) publications, not 
only conventional printed publications such as books, serials, 
newspapers, maps, music, posters, and pamphlets but also grey 
literature and (b) unpublished documents such as manuscripts and 
audio and visual recordings. National library has started collecting 
and documenting the published output of country. Traditionally, 
tlnis has meant collecting a comprehensive collection of the nation’s 
publications, describing, and preserving for future generations at 
least one copy of every item. Since theNational Library is a recent 
creation in Sri Lanka, the national library collection prior to that 
period are scattered in a number o f older libraries in the country' 
such as the National Museum Library, National Archives, Royal 
Asiatic Society Library and the Library ofUniversity of Peradeniya. 
As large number o f those titles may not be available in printed 
form any more; efforts should be made to acquire microform or 
digital copies of the same and build a Microform/Digital Collection. 
In the case of those printed materials published outside concerning 
the country and if not available within the countrv in print form. 
National library should acquire microform records of such materials.

Book Production Statistics

A distinguishing feature of a national library is its 
responsibility for acquiring and preserving the country's publications 
in terms of legal deposit. It is difficult to trace and collect all the 
published material in the country. It is known that books received 
under the legal deposit fall short of the number of books published
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annually. Tlierefore, the National library should take concerted effort 
to trace and obtain all that is published in the country and also 
collect reliable statistics. For example National Library o f India 
has set up a Monitoring Cell for National Book Production 
Statistics. The National Library of India 'through resource persons 
and institutions in the different States collect reliable and 
representative statistics of books for the production o f the Indian 
National Bibliography'.

Comprehensive National Union Catalogue of Sri Lanka

To perform the function o f the National Bibliographic 
Centre o f Sri Lanka it is necessary to be aware o f what is being 
published and where they are available. Now the NLDC has stalled 
compilation of the National Union Catalogue providing bibliographic 
details of the holdings of 54 major libraries in Sri Lanka.

Com pilation o f  a C om prehensive N ational Union 
Catalogue could also help in resource sharing and by avoiding 
duplication o f purchases and planning o f acquisition o f foreign 
materials by the country.As some o f the functions which normally 
devolve on aNational Library have been assigned to other official 
organizations it is necessary to work in conjunction with those 
government institutions. Therefore proper linkages will have to be 
m aintained with them to ensure effective coordination o f 
programmes and avoid duplication.

Use of modern Information Technology

Digitisation and the Internet could be used to provide access 
to rare and fragile documents without endangering them, electronic
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access can be provided not only to users living near the national 
library but also to those living in distant areas.

Research and development

This is an area that National Library should embark upon. 
Development is linked to research. There is a national need for 
conducting and Rinding of research in the field of bibliographical 
studies. Die National Library of Singapore has been empowered 
by legislation to establish a National Library Board Endow ment 
Fund and the resources are utilized to subsidize projects and 
research that determine the strategic directions o f the library 
policies of the country.

National Policy for Library and Information Services

Policy and Planning is one of the facets of infrastructure 
development. There is provision in the Act for the Board To advise 
the Minister regarding plans, programmes and activities for the 
development of Library and documentation sendees in Sri Lanka’ 
The National Library' Services Board should formulate the 
National Policy on Library and Information Services for the 
consideration and approval of the government.
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@ 0 3 © 0 ©  ££5J©3 (§ S ©  G 0 g £ 3 G ©  CfG©’ © 0 . @ § ©  G 0 g £ 3 G € 5 J  § ©

© 0 0  © o O  g z ®  © 0 3 b G C D  ©  ozQ © @ c3 ©30£3) G £ ) g £ 3 0 £S. @(£*5)® 

@ ® 3© zS  fl© cj@ 6 © o f ooSocPOcSaf 5 © ©  coSocPOO ^ z ® ©  

C3©@gf®€J0G 9@6 O3S 0 OG. @© q>e 5 5 0  S s g  csfeeJgoaJO <306
S ^ S ® G  £ Z ® 0 ,  ©3£3fc5€0GD £Z«}®  @©®f ©  £3>(g3Cff®a> Q G @ © 3 © « J

£  Cf<£rf©d© © 0  qz© .

C5d6)GD 9CfCDQ)3©@Cf C5«D G3oCf&Da<$a> 

B O y s c S cpO ScD O  © 3 0 9 S ®

1 9 8 2  0O @ @ G r C fO G 3 ®  © 3 © © G t £  ® © 3 © 3 0 E D 3 0

© £C 36© eS ® rq > @ 5 ( § G 3 0 ^ ° §  0 0 ®  (pz§J b 3 © ©  q O iS G ®  g ©

c 5 e 6 O € > 0  <330© ®  © 30G  £3)3(1® <3©G3)5©3 SCC3E3) G g 0 3  © Z ® 0  .

G £ ® 3  <3300© £30®) (gZgjOtS. ©C3C©5 0 3 © ®  <30)S3C® ® U C ©  

<G£*> €3)0® 0 6  C6©6@€fc> © 0 S5 6 0 3 ® 0 ® \  G 'S 0 ® Pg€»O © 3'03O®’

g © c o b J 3 )^ c d  8©Q5© e© 6 ©£©> erO©&« S o . g -6®3‘5®
C—  • w I .J  Qa I "• ' w

©015603®0-^3300© £§6® <3®®30® G®3©®0 O<;00z^3. 0©



e s& 6 i esH&iaa

£ f . » 0 3 0 0  OC23<l5  oOoegOg CiOigOO’ 0CS@C3G>’ C3°Cd’0 3 0 0  

®Q\5C503<S)O  O O  0 3 0 0 3 g Q  C3<;»3 tfOCPtf § O o O  £ 5 3 0 0  g e J ’C P O Jg  

@Gf03 © iS tfw gSC L O ’ gg)3v2>0 O f O  5 c3. £p<Sc33S} C  < 5 5 0 ^ 3  0 3

e3°c2oacoo ©aisdOosDaetf Oogog) e36®0 oO<&)C3 0 0 0  

<g£ e3°e3 o a o o  0 O:6e2O3S>@cf 0 0 0 3 6 0  oooooJ S o  (Folklore 
News, [198?]: 1-2). So®,

♦  S ®  O g 3  C f o o e o a f  C )oefa> aO O  S ^ .O O ’O ® ^  q*^cB

0D3€fc>’C)C5G> <§ @ °O 3@ 0 G GDGQegO’' <sO©£C3’C)(§<35 Cf Ju )3 0  

OcsgogJ e o J  ®g £ @ 00 cdGo ^ d 0 6 ® C3£s>3 S o q

♦  Cf^D© 03©tf£) G3OC33C0O GGOO^O 3.0(3 £

®GiSC?03-SDQ ® < 3 «f OOJteO g o G ^ c  @®J C33C330ZO 

6 § @ d ( S  @030 oSto cd̂ gS®.

♦ <§><£>0 oGz^oOgO q o O  csocfoaSo 0Sa>3O®ctf qz& 
suerfc) ^ o o  ®c5«J <§>£)od) q?6> 0 6 ?  © O oof 6 0 0 <§gJ
g©3G>2^®.

O-S) C3oC?OC3, 0«D oS, C5® 0 0 3 ,  C<S®3 c5o
ogjOsJ oScoooO o^csS cOOg epGetea <36®

c5g > <3Scff Q3^o S^ffl3 & g!@Oo  SS& oi
SgCO Socg <36© 03 <S^C3 Ŝ)C5 @©gT ® ©oS 
SgcO  *Si2f03£«)C3 <36®.

3®  CC30013 03 O-SB OG^OaOCI 5(CSt 5030OOO! 03
6'Vtr6 C<̂ .'o32£<3-!5) SSar- g o -go o o -g> gc :qgvO



t£?Sa> gcfaa> 3< e a S a

♦ ©Be,7 45® £ 3 , c s )  Cf^gS, c s )  fl-rgoS cro c5-s CD^raaScs 
©3©tf£j Ocdo7c5 c§ 6 ® ®3 g£OGBa>u> *56®.

♦ d-s& co(Soc3, c5» coS, d«> C33®cdi5 5<£q)£ £z«3®
®®daxs30

♦ @£<3c5 qz-s ^  8 <§a)£0  g eb O a  B^d)5g@B@ ctzcd 
«36® catena o6©c5®€5o <36®, OGaJ ecncsi cnsJ«>3 ©$
eS>0z©3 q&$G)&CO® ©GWO CSeoCbOetf ©C33’ ©C3Q)

Q£5)dcsq O o d  tS6 ®, @£<§C3 a3©£D’9^0 csdd 0 <.c)® )0  

C£©£tdB®.

cgeeDCfoesrf epcbo Cf^SO odS o  gcfcaesnea eg© d«> 
®oc5esaS€3) ©OisedCbaxa eSCoScD c36©® epSc3j>a oOBcg «S®cc30 
C53C330ZO, @0l5 ®3C)i5C3«J, ©S?0, (SCD Cp?C5 Q c S G It f «S6®0
Scdoo coeg ©zgBaJ OG3es>3<§«)0 §  g3ot§a o«d C33®e»}5 £z«g® Octfcxcd 
?36®0 §<§ractfc)c3 ̂  8 @S. 0  Cf̂ O §  g°cc>3C)0 q<£3©0 oS cd qof<§6 ,
<5)015 ®3C)X3C3«5' ®3 gCfSEDS© ©030f Cp̂ OT’SCDSf ©®® OOGgO
G3®«)’S cb£) qzc&- Cf«)3CDCD oOSoOsOeeT©®’ g©C33Tc5a)C3
C3£®3'tf,d3CD@d’ CSotfEDaCDQ ©Oz®C3ffi" Cf30?SfcS3 C§6 ® G3£®30f 
dax^zcS dtoqjo ©®3cDa)ZoS® eŝ ®3 c@oi®3® ©®©®OOcri <§>Qn>0
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C®3i50 ©3®3®©®’ CjSO ©®® ££«>® 0®3C£O0 Od 
a® 3® 0 cc0 6 C ® o  ® e  c$cgo. B e d  ® e  ®?ed 05?©®' @©© <£®® 
S35c c o  ®<-?S@®5? c ® ^ .  0  er®0 ^©®q? ^®  q®3©oO a5 « ? 
C05® ©<?3o ££®© 0(iCD©3® S3 Zf®3®C& 000003© ©0®©0-5?

B o 'd id  ® c o-0® ’os>3c; :§0® cc® 3 c,Be? C3-5'®



e fy S c o  gcfaa> y< § a S a

1. Cfefa>GOC3Ci>, ©3Cy»53 (2005), mcrihoQ ©CD
O'0fc§@SQ3)O (ffi£® rnffiTmOafeCSf ©1S©©3&GD 
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COD© ®£®D ©(c?G)a? ®cOafcS£» «§®D©(3@c5 QD6®EtfC®CDDO ©®<S 
cf®oa>0 ©coaDDgq ©08. O' ®£®d cdS« j goodOAb ©jS cdoO ®?d$© 
8 r a o 0  @08. a^den  ®coaten>©ae$0 a ^ e n o a t  ®ra O flgOz 
c3d© 9^dQc!) 0  g o  Co ®o0e5>®«&8®a>6®0 oz® uMtoedof £a> ®€®aDO’ 
CD CD 5 ®  CD^eS £D® o J O O f f i D  0*0t5)&&) eSDuCSCO-sJ ®<-£DD CDdS o ; E D u fi)  
-roSr» cGOD0<€>y sj^:' £yi>©®o5SoC-rag ©g® ®x>w.x) Co’ ©a»g 

g(P'Sesx3C) @®© odO® ©a>CD'q> ®39a)D0s§af cp®*>Dar©a> 6)00
©jaSaaJ @«dd G en  ©g® flga>© ®zra. c £ »  Leaf casting machine 
©g’sSa) ®ra c^ggS c®geOa? <§>0® ta>0 ®z^3®0 suction table 
Ofd) c c o o ^  q ®(s?Sa> ©cm rasa @g® 666g  t36©Q HEPA 
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