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3. Narrative Description. The Watermark Archive Initiative’s 
International Paper Registry (IPR) Project 

3.1. Significance 

3.1.1. Introduction and Need 
Since the fourteenth century, paper has been the primary medium of western civilization. Its 
beginnings and history extend further back, the further east we move along the ÒSilk RoadÓ 
toward China, where paper production originated in the fi rst or second century BCE.  A very 
large proportion of the primary sources for cultural history and every humanistic discipline are 
based on paper Ð literary works, graphic art, musical scores, medieval manuscripts, books, maps, 
archival documents, correspondence, currency, securities, and more. Every piece of paper is 
unique, bearing within it the unique marks of its manufacture. These ÒfingerprintsÓ of history are 
critically important for humanistic and historical research. Through their distinctive traits, papers 
enable us to 

• trace the origins, and work out datings and relative chronologies, of paper-based objects. 
• authenticate the documents or the works of artists and authors, printers and patrons, that 

underlie every cultural history. 
• establish the relationships and associations among those objects that constituted 

movements and centers of intellectual and artistic activity, and their associations with the 
persons and institutions behind those historical activities. 

• detect fakes , copies, and the forgers whose works, intended to deceive, are also part of 
history. 

• establish definitive proof of ownership that can serve to protect and recover not only 
individually owned objects, but objects of national and cultural heritage. 

Why, then Ð when we are devoting so much attention and funding to digital imaging  and 
description of the surface of books and manuscripts, works of art, cartography, and other paper-
based objects Ð why are we failing to image and describe the substrate? Why are we doing 
nothing to make that data from the substrate accessible for humanistic and historical research 
before it is lost? Imaging only the surface for preservation is as seriously deficient as publishing 
photographs of archaeological artifacts without recording the evidence of their location in situ. 

Scholars and professionals in every humanistic discipline are trained to include descriptions of 
papers in their publications of the intellectual and artistic content found on paper.  It has been 
known at least since 1907 Ð when the Briquet Watermark Catalogue1 was fi rst published using 
the best technology then available Ð that a large, diverse and universally accessible body of paper 
descriptions and images is essential in order to date, authenticate or establish the provenance of 
those works, and to reveal the otherwise hidden human associations behind them that humanists 
and historians study. The use of paper knows no disciplinary or professional boundaries; until 
now, however, no method has ever been devised to address the need for centralized, methodo-
logically consistent, and searchable publication of paper descriptions across disciplines. Scholars 
today still have no option but to publish their paper descriptions in esoteric and specialized 
scholarly periodicals, or as appendices or introductions to editions of particular texts, catalogues 
of manuscripts, or studies of works of art.  There they will only be found, if at all, by others 
working in the same discipline, and the methods of description for one discipline will not be 
compatible with those of another. The data published by the art historian or paleographer is lost to 
the Shakespearean scholar, the musicologist, the cartographer; and publications of all of them are 
largely lost to curators, conservators, auction houses and dealers. To draw another archaeological 
analogy, comparing the papers in a paper-based object with a large body of published, dated 

                                                
1 Ch. M. Briquet, Les Filigranes. Dictionnaire historique des marques du papier dés leurs apparition vers 
jusqu'en 1600. 4 volumes, Paris, 1907. 
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papers is like comparing pottery in an archaeological si te with potsherds of known date and 
provenance. In both cases, comparison with known objects is a fundamental tool of scholarly 
research. But unlike todayÕs archaeologists, we are not continuing to build a body of paper data 
that will be universally accessible for future scholarship. 

The “Legacy” Databases: 

Today a number of online databases, none compatible with the others, provide access to 
watermark facsimiles of various kinds (many are digitized images of hand-drawn tracings or 
rubbings). Some were produced by scholars of the past two centuries using the technologies of 
the past, others represent more modern technologies. For example Ð   

Piccard online.  
Hauptstaatsarchiv, Stuttgart 
http://www.landesarchiv-bw.de/piccard/start.php 

International Database of Watermarks and Paper Used for Prints and Drawings c. 1450-
1800. Netherlands Interuniversity Art Historical Institute (NIKI) 
http://www.iuoart.org/wmdb.htm 

Watermarks in Incunabula printed in the Low Countries (WILC). Koninklijke 
Bibliotheek (National Library of the Netherlands) 
http://watermark.kb.nl/ 

Watermarks in Incunabula printed in España (WIES) 
Austrian Kommission fŸr Schrift- und Buchwesen des Mi ttelalters, Dr. Alois Haidinger 
http://www.ksbm.oeaw.ac.at/wies/) 

Wasserzeichen des Mittelalters (Watermarks of the Mi ddle Ages Ð WZMA ). 
…sterreichischen Akademie der Wissenschaften (Austrian Academy of Sciences). Alois 
Haidinger, Maria Stieglecker, unter Mi tarbeit von Franz Lackner Alois Haidinger, Maria 
Stieglecker, unter Mi tarbeit von Franz Lackner; 
http://www.ksbm.oeaw.ac.at/wz/wzma2.htm) 

These online databases were produced with the laudable goal of exploiting modern technology to 
enhance accessibility to their particular collections of watermark images. The number of water-
marks documented in these databases is huge; collectively, they constitute a major resource for 
study of objects on paper.  

As valuable as these large ÒlegacyÓ databases are, however, they are only a partial answer to 
todayÕs need, as their limitations listed below indicate: 

• They are static repositories of data or products of projects limited by the scope of those 
projects. They do not facilitate the publication of new papers or data on an ongoing basis 
by todayÕs scholars using todayÕs technologies, which remains a major need.  

• They employ hierarchical systems for classifying and describing watermarks that are 
incompatible with one other, limiting the effectiveness of any single-search system that 
might be devised. These are systemic incompatibilities in their ways of structuring 
knowledge, more fundamental than superfi cial differences in appearance and mode of 
searching. As a result, in any single-search system of these archives, some information 
that actually exists in them will not be found and cannot be searched. This problem has 
been strikingly documented by the Bernstein Consortium (see below). 

• In most cases their watermark images represent the technology of the past; they do not 
offer the wealth of information that is possible today via Òborn digitalÓ images, that is 
being recorded as metadata by todayÕs scholars and professionals, and that is needed for 
use with electronic tools being developed by the Bernstein Consortium. Estimates of date 
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and provenance based upon them will continue to be, at best, qualifi ed and tentative. 
• They are watermark catalogs, not paper description catalogs.  As such, they exclude 

unwatermarked papers produced by more modern methods of manufacture or by non-
Western cultures. 

• As watermark catalogs, their parameters for description were fi xed idiosyncratically by 
the scholars who compiled them and they offer extremely limited searchable descriptive 
data for the papers in them.  This lack of data makes them useless for identifying partial 
sheets lacking watermarks. 

• Because the parent institutions of these databases are committed to their own, proprietary 
systems, researchers must learn diff erent search techniques and systems of classifi cation 
for each of them in order to conduct in-depth searches.  

• Because of the above limitations and incompatibilities, the success rate for finding 
matching watermarks is limited, and matches that are found are always tentative. To 
corroborate them requires the time and means to go to the sources for fi rst-hand study Ð if 
the sources still can be found. Thus, identifi cations of new papers from these resources 
remain tentative, and their usefulness as historical evidence, limited. 

These ÒlegacyÓ databases, vitally important for the sheer numbers of papers represented, consti-
tute only a partial response to todayÕs needs. They are our foundation Ð our only current large-
scale resource. They and will remain important for the foreseeable future; still, we need to begin 
gathering large amounts of better, consistently recorded data on paper from the ongoing work of 
todayÕs and tomorrowÕs scholars. That goal can be achieved only by a universal database of paper 
descriptions and images, functioning via a distributed database (a web-based Òpaper portalÓ 
offering integrated access to dispersed, online databases), that will  

• grow alongside the ÒlegacyÓ databases over time 
• accommodate and take advantage of todayÕs digital and information technologies 
• record a more extensive set of metadata systematically according to consistent and 

compatible protocols  
• accommodate non-western and unwatermarked papers 
• facilitate re-publication of paper descriptions previously described in the legacy 

databases or other databases in the system, in such a way that (a) searches will fi nd both 
old and new descriptions and images and (b) new interpretations of data are enabled. 

Such a tool will give us the capability to build upon foundation of the legacy databases a 
cumulative, integrated record of the results of ongoing humanistic research by scholars in all 
disciplines and by professionals in all related fi elds. Without that capability, the data being found 
by those scholars and professionals who are working with objects on paper today, cannot be 
published for universal access by the humanists of tomorrow. 

3.1.2. The Solution: The Watermark Archive Initiative’s International Paper Registry (IPR) 

Objectives.  The Watermark Archive Initiative (WAI) was inaugurated in 1996 to address the 
pressing needs described above. The main objectives of WAI, as they have developed in the 
course of the project, are 

• To promote the publication of paper descriptions, and the concept that it is the 
responsibility of all who work with paper-based objects to publish paper descriptions in a 
medium universally accessible Ð to professionals, scholars and researchers in all fi elds. 

• To promote born-digital imaging of the paper substrate to complement surface imaging. 
• To build a database for on-line accessibility with a consistent protocol and terminology 

for describing papers and watermarks, based on the IPH Standard2 and using standard 
                                                
2 International Association of Paper Historians (IPH), International Standard for the Registration of Papers 
With or Without Watermarks v. 2.0 (1997) (http://www.paperhistory.org/standard.htm) 
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online authority fi les for names and titles of works cited in paper descriptions. 
• To design and build a relational database structure designed to facilitate discovery of 

associations of historical, artistic and intellectual signifi cance based on usage of paper 
• To design it for interoperability with database systems for collection management and 

publication of paper-based objects used by universities, libraries, and museums 
• To make it universally applicable, to handle the great diversity of paper-based objects and 

papers in the collections and databases of those institutions 
• To provide for universal accessibility of paper descriptions and images through on-line 

implementation offering integrated access to dispersed collections. 

To meet these objectives, WAI developed and published plans for a solution with two main 
components:  

(a) An online, single-search, distributed database system for universally accessible 
publication of, and integrated access to, descriptions and images of papers (watermarks, 
paper substrate), and 

(b) A comprehensive relational database Ð the International Paper Registry (IPR) Ð 
incorporating an IPH-based standard protocol for the recording and publishing of paper 
descriptions and images, and structured to meet the needs of humanists described above. 

Today, as a result of this groundbreaking work, WAI is collaborating by invitation with the 
Bernstein Consortium (http://www.bernstein.oeaw.ac.at/), a group of leading European state 
libraries, museums, and research institutions dedicated to developing a universal online ÒPaper 
Portal.Ó  The Bernstein Consortium is implementing the distributed database plan that WAI 
published (component (a) above). WAI, in turn, is concentrating on the IPR (component (b) 
above) to function within the environment of the distributed database. 

The IPR database Ð the main goal of the present proposal Ð is a tool for publishing paper 
descriptions and images in a way that will provide for integrated access to data dispersed globally 
among numerous institutions. It creates ÒarchivesÓ Ð IPR terminology for  IPR databases 
containing descriptions and images of paper substrates and watermarks Ð and makes these 
archives accessible via an online distributed database system. As a multi-user system, it can be 
networked by libraries, research institutes, archives and museums as well as dealers and auction 
houses for use as an in-house resource. It can also function as a stand-alone database for use in 
the field or individually by independent scholars or professionals working with paper-based 
objects, providing them the options of later publishing their data for search via the distributed 
database system, or merging their data into their institutionÕs archive or that of another 
participating institution or member. 

3.2. Scope and Duration of the Proposed Project 

The WAI project here proposed has three main components Ð an enhanced, open source 
implementation of the IPR developmental prototype database (currently in FileMaker Proª  ), the 
completion of a series of pilot projects, and a dissemination & consultation program.  The 
enhanced database will be searchable on most web browsers and accessible by an integrated 
search via the Bernstein Paper Portal. The pilot projects Ð several IPR archives of diverse content 
Ð are essential for configuring and testing the interoperability of the IPR and the Bernstein Paper 
Portal and the integrated search process. For that process, WAI needs databases populated with 
real data and served from diff erent institutional servers. Their preparation will also enable WAI to 
capture the experience of real users for preparing a userÕs manual. The dissemination program 
includes development of user and installation manuals, free download facilities via the WAI 
website and the Bernstein online workspace, consultation and support for initial users and 
institutions now planning new IPR archives, and a campaign of public education about IPR and 
the Bernstein Paper Portal. If  funded, the project will span two years, May 2009 Ð April 2011. 
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3.3 History. Component 1: IPR Implementation 

3.3.1. Origin of the Watermark Archive Initiative (originally Watermark Initiative) 
WAI was inaugurated when a group of American paper historians noticed the on-line database 
that Robert Allison and James Hart had developed at Bates College for describing and publishing 
the papers from the Byzantine and post-Byzantine Greek manuscripts of Philotheou Monastery on 
Mount Athos, Greece (see attachment 4, history of grants). These organizers of the First 
International Conference on the History, Function and Study of Watermarks (Roanoke, Virginia, 
10-13 October, 19963) invited Allison and Hart to present their plan to the conference as a model 
for wider use.  In its concluding action session, the conference adopted the Allison-Hart model, 
inviting them to chair a project to expand it for universal application.  They accepted, with the 
understanding that the  conference members Ð not only paper historians, but humanists from a 
wide range of disciplines as well as conservators and curators Ð should serve as an involved board 
of advisors, to assure that the product and standards implemented would truly meet all needs. 

The starting objectives set by the Roanoke Conference Ð a shorter version of the list above but 
including experimentation with new watermark classifi cation systems Ð may be seen on the 
original WAI web site: (http://abacus.bates.edu/Faculty/wmarchive/wm-initiative/origins.html)4  
WAI concentrated fi rst on implementing the IPH standard and developing an online search 
capability. WAI deferred experimentation with a watermark classifi cation system, since it was 
clear at the conference that the question would only be resolved by extensive, ongoing discussion 
among specialists.5 Likewise, internationalization could not be addressed until those fi rst tasks 
were completed. The present project will complete all objectives, including internationalization. 

3.3.2. WAI’s Proposal for Online Searching via a Distributed Database System 
After briefl y experimenting with SGML, as requested by the Roanoke Conference, it was evident 
that the best approach was a relational database, as previously proposed by the IPH, but 
searchable online.  A relational database provided the capability of structured querying, and of 
representing and addressing the many non-hierarchical  relationships discovered during the needs 
analysis phase of the WAI project6.  It was also well suited to the broader objective promoted by 

                                                
3 http://ebbs.english.vt.edu/watermarks/watermarks.html. The proceedings of the conference were 
published as: Daniel W. Mosser, Michael Saffle & Ernest W. Sullivan, II, Puzzles in Paper. Concepts on 
Historical Watermarks (Oak Knoll Press and The British Library, 2000). It includes Robert Allison, “An 
Automated World Wide Web Search Tool for Papers and Watermarks: The Archive of Papers and 
Watermarks in Greek Manuscripts,” pp. 201-210. 
4 The Watermark Archive Initiative continues to maintain this site for historical purposes. This 
experimentation with various methods of classifying and describing watermarks included "grid" methods 
which had been independently adopted by the Bates College Archive and the Thomas L. Gravell 
Watermark Archive at the University of Delaware. 
5 The watermark classification systems in question are described in the proceedings of the Roanoke 
Conference (see note 3, above). More recently Ezio Ornato proposed to the Bernstein Consortium an 
experimental watermark classification by component motifs.  The classification issue was resolved in the 
July, 2008 meeting of the Bernstein Consortium, in discussion that included both the IPH and WAI. 
Favoring a principle of simplicity, it adopted a 3-tiered classification representing an easily implemented 
upgrade of the current, 2-tiered IPH Standard, deferring future development of the component classification 
system. The enhanced IPR implementation here proposed will implement the new 3-tiered system.  
6 Relational databases replaced hierarchical ones decades ago because the real world of information isn't 
always hierarchical, and hierarchies necessitate much duplicated data. The recent popularity of XML re-
sulted in a resurgence of hierarchical representation of information, but the problems and limitations of 
hierarchical design still apply. WAI quickly realized that XML is suitable as a medium for information 
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Allison and Hart at the Roanoke Conference Ð integrating paper searches into humanistic research 
by identifying relationships between historical figures, institutions, and works of intellectual and 
artistic content, on the one hand, with the papers used by and associated with them, on the other. 

Within the fi rst year the idea of a distributed database system emerged from WAI discussions 
with a number of American and European library directors and museum curators. These 
institutions were not willing to publish their holdings online under the aegis of another 
organizationÕs online database (WAIÕs IPR) as originally conceived by Allison and Hart for the 
Philotheou Monastery project.  Viewing the WAI online database as a finding aid, holding 
institutions wanted to control access in accord with their individual policies. Viewing it as an on-
line medium of publication, they wanted recognition for their holdings, their research and their 
service to humanistic scholarship by public presentation of holdings under their own institutional 
banners. They also wanted their institutions to enjoy the prestige gained through enhanced 
ÒpresenceÓ online.7 

WAIÕs plan for a distributed database system met these needs, providing  libraries, museums and 
research centers Ð typical holders of paper-based objects studied by humanists Ð with the 
possibility of running the IPR database on their own web servers, or more recently, through third-
party vendors of online services, under their own names.  The central search process as proposed 
by WAI, and now implemented by the Bernstein Paper Portal, provides integrated access to 
participating holders, institutional or private, dispersed through the distributed database system. It 
fi nds relevant papers in their holdings and present them as Òhits,Ó linked to the holding institution. 
Links bring researchers into the holdersÕ own IPR databases via their own online access systems. 
There, researchers access information in accord with local institutional access policies and 
procedures.  

3.3.3. Open Source Development 
Open source software was not specified in the charge of the Roanoke Conference, but Allison and 
Hart adopted that principle from the beginning.  The relevant principle expressed at the Roanoke 
Conference was that of keeping the cost within the reach of independent scholars and those 
working in colleges, universities, and research institutions that  might not have lavish budgets. 

Allison and Hart decided to develop the IPR prototype in Filemaker Proª  for this reason, that is,  
• it was (at that time) inexpensive 
• it handled both database structure and presentation 
• it was capable of exporting text in XML 
• it included a built-in web server.   
• it enabled developers, to produce run time versions (for either PC or Mac) which did not 

require users to purchase any additional software. 
James Hart, similarly, designed WAIÕs fi rst distributed database search engine to be capable of 
searching the data from Filemaker Proª  (or any other database capable of delivering data in 
XML, in response to a Web URL query) and serving it to the WWW. WAI published the code for 
his work on its website.8 

Today WAI circulates blank copies of its IPR prototype database in a run time version under a 
modified version of the GNU General Public License, to allow for the fact that the embedded 

                                                                                                                                            
interchange between computers and as markup language for existing text, but not as the repository for the 
IPR database. 
7 Today, many of these same institutions are contracting out the maintenance of their online services to 
third-party service companies, but the fundamental institutional needs identified above are still paramount, 
and today products offered by the service companies (vendors) are designed to serve those needs. 
8 http://abacus.bates.edu/Faculty/wmarchive/wm-initiative/programs.html 
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FileMaker code is proprietary to FileMaker Inc. (see Attachment 7, Appendices, ¤7.3.9). The 
present project will implement the IPR in MySQL, with client interfacing that will not impose 
software costs upon users, to be circulated under an Òopen sourceÓ license. The IPR will then 
function on commonly available web browsers. It will be capable of running as an adjunct to 
(interlinked and interoperable with) other research databases such as Digital Scriptorium. It can 
also be run by scholarly publishing houses or vendors of on-line services, enabling individual 
scholars to publish their paper descriptions and images through research centers or publishers or 
vendors offering this service. 

3.3.4. History of WAI Publications 
Much of the publication directly related to the development of the IPR prototype Ð its Òworking 
bibliographyÓ Ð has been ephemeral in nature, consisting of e-mail communication with members 
of its Roanoke advisers, or posted for them and the projectÕs open source contributors on the WAI 
project website (http://www.watermarkarchive.org). The most important of these are listed in 
Attachment 7, Appendices (¤7.3.8, p. 120). The following are the more traditional publications 
related to this project: 

2000. Robert W. Allison, ÒAn Automated World Wide Web Search Tool for Papers and 
Watermarks: The Archive of Papers and Watermarks in Greek Manuscripts.Ó In Daniel Mosser, 
ed., Puzzles in Paper. Concepts in Historical Watermarks.  Oak Knoll Press and The British 
Library, 2000.  
Conference date 1996, publication date 2000. (Publication of a paper delivered at the 
International Conference on the History, Function and Study of Watermarks, Roanoke, VA.) 

2000. ÒThe Growth of the Manuscript Library of Philotheou Monastery in the Byzantine PeriodÓ 
in Acts of the XVIII International Congress of Byzantine Studies, Moscow, 1991, Ihor Sevcenko, 
Gennady G. Litavrin, and Walter Hanak, ed. Shepherdstown, PA, Byzantine Studies Press, Inc.  
Congress date 1996, publication date 2000.  

Cited here because this study depends in part upon the study of papers in Philotheite 
codices to distinguish books written in the monastery from those that were acquired as 
gifts or purchases. R. AllisonÕs experience working with this medieval library played a 
major role in shaping the IPR to address the needs of humanists and historians. Other 
publications related to the Philotheou Monastery catalog project but not related to papers 
in the Philotheite codices are not cited here. 

1999. Robert W. Allison and James Hart, ÒThe Watermark Initiative. A Practical Model for an 
Integrated System of Independent Paper and Watermark Databases on the World Wide Web.Ó In 
Monique Zerdoun Bat Yehouda, ed., Le Papier au Moyen Âge: histoire et techniques (Bibliologia 
19; Brepols, 1999) Note: the Colloquium date was 1998; the publication date, 1999. 

3.3.5. WAI’s Early Partnerships & Collaborations 
In the decade of its existence WAI, widely known as the ÒBates College Project,Ó has developed 
several partnerships or collaborations with major related projects. WAI collaborated with Digital 
Scriptorium, Columbia University, (http://www.scriptorium.columbia.edu/) and the Ancient 
Biblical Manuscripts Center, Claremont, California http://www.abmc.org/ , in the development of 
a database for the Mount Athos Greek Manuscripts Catalogue project (The Patriarchal Institute 
for Patristic Studies, Thessaloniki, Greece), sharing elements of its developing database schema 
with the Athos projectÕs database designers, and exploring ways that the two database projects 
and Digital Scriptorium could be refined for seamless interoperability. WAI is working actively 
with the Early Manuscripts Electronic Library (http://emelibrary.org/index.htm), which emerged 
as a separate entity from the Ancient Biblical Manuscripts Center, Claremont, California, to 
promote digital imaging of the paper substrate. 
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3.3.6. WAI’s Collaboration with the Bernstein Consortium: The Bernstein Paper Portal 
Although the 1996 Roanoke Conference marked the beginning of an international movement 
toward a vision of an international, online paper portal, a movement in which WAIÕs contribution 
has been instrumental, American institutions have been slower than their European counterparts 
to give priority (and budgeting) to publication of paper data.  The European CommissionÕs 
funding for the Bernstein Consortium Paper Portal project, appropriately named ÒThe Memory of 
Paper,Ó is due in part to a sense of urgency about  the disintegration of our paper-based cultural 
heritage and the loss of original physical data as the artistic and intellectual contents of these 
sources are transferred to new media, in shortsighted imaging projects that concentrate on the 
surface, neglecting the substrate. Other factors are the proliferation of disparate and unsystematic 
paper data databases, and growing European appreciation for the history of paper making as part 
of European cultural heritage. ÒThe Memory of Paper,Ó refers to both the cultural heritage of 
paper making, and the historically critical data preserved in the endangered paper substrate. 

WAIÕs collaboration with the Bernstein Consortium began with an invitation to participate in the 
International Colloquium of the Centre National de la RecherchŽ Scientifi que (C.N.R.S.), Le 
papier au Moyen Âge: histoire et techniques (Paris, at the C.N.R.S., April, 1998)9. Following this 
very successful conference, the European Commission funded a three year study by a consortium 
of European institutions for planning Òa distributed database and processing system for water-
marks.Ó The need for a this system was next demonstrated at an International Conference of 
Paper Experts convened at The Hague, June 3, 2004 at the National Library of the Netherlands, 
the conclusion of this three-year study. The aim of the meeting, was 

to exchange in a more international context, experience and results of watermark 
research, to discuss methods and techniques , to start more intensive cooperation, 
to come to an international project  for a joint portal for watermarks and to 
investigate the possibilities for fund raising. (Attachment 7, ¤7.3.6. ) 

Because of their ongoing work on the Watermark Archive Initiative and their implementation of a 
prototype search engine for their distributed database system, Allison and Hart were among the 
select group of recognized Òwatermark expertsÓ invited to participate in the European planning 
for how to implement a world wide paper portal, the only Americans to become active 
participants in this project. 

At the Hague conference, Emanuel Wenger and Victor Karnaukhov reported on their testing of 
the concept of the distributed database during the preceding three year project:  

In the year 2001, a group of scientists from Austria (Austrian Academy of Sciences, 
Vienna), Russia (Russian Academy of Sciences, State Historical Museum, Russian State 
Library, National Library, Moscow and St. Petersburg) and The Netherlands (Koninklijke 
Bibliotheek, The Hague) started the INTAS project, ÒA Distributed Database and Proces-
sing System for WatermarksÓ to cooperate and focus their research activities on water-
marks (see [3,4]). The project lasted from July 2001 until June 2004. In this paper, we 
present some of the results of our INTAS project.  Maybe, the most important offspring 
of the project is the birth of the two fi rst electronic watermark databases in Russia.10 

In 2005, as a follow-up to the conference at The Hague, the consortium of European libraries, 
museums, research facilities and scholars applied successfully for a European Commission 
eContent+ grant to support a 3-year project on Òthe study and expertiseÓ of paper. The objectives 

                                                
9 The proceedings of the Colloquium were published: Monique Zerdoun Bat Yehouda, ed., Le Papier au 
Moyen Âge: histoire et techniques (Bibliologia 19; Brepols, 1999) 
10 Emmanuel Wenger and Victor Karnaukhov, A Distributed Database and Processing System for 
Watermarks. Paper presented at the International Conference of Paper Experts, The Hague, June 3, 2004. 
http://www.bernstein.oeaw.ac.at/twiki/bin/view/Main/PaperExpertiseBibliography) 
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of this project included integration of the several large but disparate European databases of paper 
identifi cations and watermark images (the ÒlegacyÓ databases described above) and the 
implementation of a single-search universal online paper portal. Having adopted the Allison-Hart 
proposal for a distributed database system published in the proceedings of the Paris Conference, 
the project organizers invited Allison and Hart to join in the planning, again the only Americans 
so involved, and to participate in its ÒintegrationÓ and ÒharmonizationÓ task groups. 

Funded in 2006, the Bernstein Consortium has now completed several increasingly successful 
versions of the distributed database, accessed via the ConsortiumÕs Bernstein Workspace 
(http://bernstein.iicm.tugraz.at:8080/BernsteinPortal/start.disp). The July, 2008 Bernstein Annual 
Meeting in Stuttgart, in addition to settling the question of the watermark classifi cation system, 
identifi ed only a brief to-do list of refinements to be completed by the end of its current grant 
period, in the Spring of 2009. The Bernstein Consortium is on schedule to complete on time its 
charge of bringing online an integrated access system for the legacy databases.  It  has also 
identifi ed a number of desirable and important enhancements, the subject of a renewal grant 
application now in preparation at the Austrian Academy of Sciences for the last round of 
eContent+ grants. 

The ConsortiumÕs adoption of the WAI plan for a distributed database brings to a successful 
conclusion one half of the WAI program Ð  the distributed database system.  It is now clear that 
the Bernstein Paper Portal will be home base for all future research into the evidence of paper. 
The Bernstein Consortium has also solved a major need of the Watermark Archive Initiative Ð an 
ongoing institutional sponsor for the distributed database system (see ¤3.10., Sustainability). 

The IPR is the major remaining piece to be completed.  It is the only available tool for ongoing 
publication of new paper descriptions that implements the IPH Standard, is capable of handling 
related prosopographical and historical data needed by professionals and humanists in all 
disciplines that work with objects on paper, and is designed for interoperability with other 
database tools and projects. It is the only tool in existence designed for the very system which the 
Bernstein Consortium has now produced, that is already available, in use, and ready for enhanced 
SQL implementation. It is the only way for integrating wider paper searches into the searches of 
the legacy databases, the only way for institutions outside of Europe to publish paper for 
universal accessibility via the Bernstein Paper Portal.  For both European and non-European 
organizations, it is the only tool capable of extending integrated access to dispersed, on-line full 
paper descriptions, short of developing their own databases. That alternative, however would be 
disastrous, greatly exacerbating the proliferation of incompatible databases. WAI, its advisers and 
collaborators all concur in emphasizing the importance of timely completion of the WAI project.  

3.4. History. Component 2: IPR Pilot Projects 

3.4.1. Current Pilot Projects. The purpose of the WAI pilot projects included in this proposal is 
to create a set of archives (IPR databases) containing real and signifi cant data, representing a 
variety of imaging technologies and kinds of intellectual and artistic sources, and served from 
several institutions dispersed around the world. These archives will enable us to establish and test 
the connectivity of the IPR database with the distributed database system implemented by the 
Bernstein Consortium. The pilot projects are an essential ingredient for building and testing a 
system of integrated access to dispersed institutions, and for testing installation and data merging.  

In order to provide a meaningful test of both the IPR and the distributed database system being 
developed by the Bernstein Consortium, the archives in question need to be reasonably extensive 
and varied in respect to both the papers included within them, and the nature of the data recorded 
in the databases. They also needed to include known overlapping types of paper that should be 
found in a successful search.  To this end, WAI has undertaken four pilot projects, the fi rst three 
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included for funding in the present proposal: 

 

(1) The Grete Herball Project. A collaboration with the University of LondonÕs School for 
Advanced Study (SAS), Warwick Gould (director of the SAS Institute of English 
Studies), and Ian Christie-Mi ller.  Christie-Mi ller is an independent scholar who has been 
affiliated with the SAS in projects involving the digital imaging of rare books and is well 
known for his innovative approaches to the digital imaging of paper.  The objective of 
this project is to document the papers used in The Grete Herball (London, 1526). The 
Grete Herball was chosen because a study of its papers has value in its own right 
(independently of its value for this pilot project) as a benchmark for reconstructing the 
history of book production in 16th-century London. Imaging of the papers in seven of the 
best surviving copies has already been completed11, as well as entry of partial paper 
descriptions for one copy into the IPR12; completion of paper descriptions for these 
copies of the Grete Herball using the IPR remains to be done. In addition, this project has 
discovered other early London imprints with the same papers, which is not directly a part 
of the present Grete Herball Pilot Project, but indicates the signifi cance of this project. 

(2) The Torún Project. The Paper and Leather Conservation and Restoration Institute of 
Nicolaus Copernicus University in Torœn, Poland, adopted IPR to begin documenting the 
papers used by Polish artists whose works have been collected by the University. This 
work was begun as a thesis project by a student of conservation at the University, and is 
now being carried on by the Institute.  This project is important to us because it 
introduces a diversity of kinds of paper for testing the applicability of IPR. The Torœn 
collection consists mostly of nineteenth-century machine made papers, and this pilot 
project consists of the papers of Polish artist, Sigmund Lipinsky. 

(3) The Dieter & Johanna Harlfinger Wasserzeichen aus griechischen Handschriften. 
This archive is a collaboration with the Teuchos project, hosted by the Institut fur 
Griechische und Lateinische Philologie at the University of Hamburg 
(http://www.teuchos.uni-hamburg.de/). It is an online edition of the Wasserzeichen aus 
griechischen Handschriften (2 volumes; Verlag Nikolaus Mielke, Berlin, 1974, 1980). 
Harlfinger vol. 1 contains 300 watermark listings (in fact, most are represented by 
matched pairs for a total of around 600) from Greek manuscripts dating from the end of 
the 13th century to the end of the 16th century. Volume 2 adds another 245 (again mostly 
pairs of watermarks, or a total of a little under 490). The project also includes an equal 
quantity of papers and watermark images not published in the printed edition. These 
records represent holdings of over thirty of the worldÕs major research libraries and 
museums. The Harlfinger archive will test the effectiveness of retroactive publication of 
watermark images other than digital images, and the eff ectiveness of searches for papers 
with less complete paper descriptions.  It will enable us to compare the effectiveness of 
searches with searches for similar materials in the legacy databases that are non-
conforming and incompatible with each other. The IPR archive will be created by 
uploading into it data and images from the HarlfingersÕ database, which is based on XML 

                                                
11 In the United States: The Harry Ransom Center of the University of Texas, Austin, Texas; The 
Huntington Library, San Marino, California; The Honnold-Mudd Library, Claremont, California, and the 
Hunt Institute for Botanical Documentation, Carnegie-Mellon University, Pittsburgh, Pennsylvania. In 
England: Magdalen College, Oxford; The Royal Horticultural Society, London; The Natural History 
Museum, London. 
12 The copy owned by the Royal Horticultural Society, London. 
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of the TEI variety (conforming to the newest P5 release) and the archive will then be  put 
online via the Bernstein Paper Portal. If this project is successful, IPR will accomplish the 
long range objectives of Teuchos as identifi ed on its website. Thus, the project tests 
another function of the IPR Ð to mediate to the Bernstein Paper Portal non-conforming 
databases which cannot by themselves be put out onto the Bernstein Paper Portal. 

(4) The Shakespeare First Folio Project. A collaboration with project director, Anthony 
James West, who adopted IPR as a research and publication tool for his planned project 
of describing the papers of the Shakespeare First Folio.  This project was originally 
planned as the third volume of his Census of the Shakespeare First Folios.  This pilot 
project is especially important for the IPR for two reasons.  First, it provides a test case 
for the IPRÕs tool for establishing collations and automated generation of paper records 
from the collations. Second, the project will involve merging of paper descriptions 
created by several researchers into a central database, testing IPRÕs multi-user capability. 

Of these projects, the Shakespeare First Folio Project was not ready in time for inclusion in the 
present NEH Grant proposal. When its principal investigators, Anthony James West and Eric 
Rasmussen, have had time to develop a work plan and budget, WAI expects to collaborate with 
them to seek funding for this project from other sources.  The Torún Project is virtually 
complete for the Lipinsky drawings, requiring only some minor corrections in the data entry 
which was done in Poland by advanced graduate student, Elzbieta Stasiuk (now Dombrowska). 
The Harlfinger Wasserzeichen project, more experimental in nature, will be initiated during this 
NEH grant period, but the full range of its contents may not be completed until later. The 
resources provided for the IPR Pilot Projects by the present NEH grant are concentrated, for the 
most part, on the Grete Herball Project. 

The IPR has already benefited from work on these pilot projects by developing and enhancing 
tools that support research and streamline the data entry process: a collation builder, developed 
for the Shakespeare First Folio Project; automated generation of lists of folios for research 
projects describing multiple copies of the same book, such as the Grete Herball Project, or for 
creating record sets for medieval manuscripts that exhibit fairly regular quire and folio structures. 

3.4.2. Future Project Consultations 

In addition to the four pilot projects initiated by WAI, and indicative of the growing, international 
recognition of the IPR, two organizations approached WAI at the July, 2008 meeting of the 
Bernstein Consortium, each interested in adopting the IPR to publish new paper data for search 
via the Bernstein Paper Portal. These institutions are the Schweizerisches Museum fŸr Papier, 
Schrift und Druck (Òthe Basel Paper Museum,Ó Martin Kluge) and the Greek Paper Museum 
(Corfu and Athens, Marinos Vlessas, Paper Historian), currently in process of being established. 

Unlike the pilot projects, which are limited to meet project needs defined above, these new 
projects involve large numbers of records for diverse kinds of paper. The records of the Basel 
Paper Museum, which lies outside the political boundaries of the European Union and is thus 
excluded from Bernstein Consortium funding, are an extremely important repository of evidence 
for the history of European and Swiss paper production and paper mills from the later middle 
ages to the present.  Their IPH-compliant database of their own design contains our only large 
resource with extensive paper description and prosopographical data.  It thus goes beyond the 
search capabilities of the Bernstein integrative database as developed for the legacy databases.  
The enhanced open-source IPR, when connected to the Bernstein Paper Portal, will be the right 
mode of publication for making this important resource searchable via the Bernstein Paper Portal.  

The new Greek Paper Museum is important as the fi rst institution planning to put online a 
signifi cant collection of papers exemplifying oriental paper production (China, Laos, Japan, and 
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other far eastern countries). It intends to begin data entry using IPR because its goal is complete 
paper descriptions (the paper is unwatermarked) together with related regional, cultural and 
historical data associated with the papers. WAI views these two museums as potentially the fi rst 
two major users of the IPR, following completion of the proposed NEH project.  Both projects 
plan to begin data entry in the developmental IPR prototype, with the intent to migrate the data to 
the enhanced open-source IPR for publication and searching via the Bernstein Workspace.  

These projects reveal the demand for the IPR, which will grow rapidly once the Bernstein project 
is fully functional (Spring, 2009). The present proposal includes funding for on-site consultations 
with both museums, to assess the scope and needs of the projects, derive information useful for 
the development and implementation of the enhanced IPR, and plan for future installations. WAI 
is treating these consultations as dissemination projects, since they represent the start of dissem-
ination of IPR among the kinds of institutions for which the open-source IPR is intended.  

3.5. Methodology and Standards  

The IPH Standard Ð starting point for the IPR Ð aimed to build a foundation for consistent and 
systematic development of databases for description of paper and watermarks.  It therefore estab-
lished (a) an extensive set of data fields to meet the needs of conservators and paper historians, 
(b) standards and protocols for description, and (c) a hierarchical system for the classifi cation of 
watermark motifs in paper.  The process of building an actual, functioning database, however, 
and one serving the wider purposes of humanistic research, revealed many additional needs, both 
for data to be included (content) and for organization of that data (structure). 

3.5.1. Database Content: Standards for Paper Description 
In 1997 Allison and Hart conducted a close study of the IPH Standard resulting in publication of 
several documents on the WAI web site. Intended to stimulate ongoing discussion among its 
Roanoke Conference advisers, these documents identifi ed a number of shortcomings or omissions 
in the IPH Standard to be remedied, even while building upon its very important achievements 
(see Attachment 7, ¤7.3.8.). 

From that starting point and with input from WAIÕs board of advisors, the IPR has evolved into 
an expanded implementation of the IPH Standard. Some examples of content enhancement: 

• Elimination of data entry of esoteric IPH codes, a major source of error and deterrent to 
general use by scholars and professionals other than paper historians.  

• Universality of types of paper, an objective of the 1996 Roanoke Conference; that is,  the 
product was not to be limited to western, medieval or modern hand-made papers. 
Jonathan Bloom is serving on WAIÕs board of advisors to help with this goal.  

• Standards and fields for description of tax-stamped and government-stamped papers,  
guided by WAI advisor Tom‡s Stohr. 

• ÒBasis of judgmentÓ fields. IPR recognizes the diff erence between raw data and data 
resulting from analysis, realizing WAIÕs vision of IPR as a tool for scholarly publication.  

• Provision for a changes and version history, anticipating the updating and revision of 
online archives (on the analogy with scholarly editions). 

3.5.2 Database Structure: Methodology To Meet Transdisciplinary Needs 

The IPH Standard was designed to meet the needs of historians of paper and paper specialists.   
Extensive additional database design work was needed to meet the more wide ranging needs of 
humanistic and historical research. The IPR had to provide the capability for establishing 
relationships between papers and artists, writers, centers of book production, publishing houses, 
chancellery offi ces, and the like. WAI benefited in this process not only from communications 
with its Roanoke Conference advisers, but also from collaboration with several projects with 
which WAI is now associated and has maintained ongoing productive relationships:  
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• Digital Scriptorium (Columbia University) 
• the Early Medieval Electronic Library (EMEL) 
• the Mount Athos Greek Manuscripts Catalog Database Project developed jointly by --  
• the Ancient Biblical Manuscripts Center in Claremont, California and  
• the Patriarchal Institute for Patristic Studies, Thessaloniki, Greece  

The IPR database schema is characterized by a multiplicity of tables in an entity-relationship 
design that provides for data entry, publication and searching of a variety of related kinds of 
information beyond the paper itself. These tables have been carefully structured to facilitate the 
discovery of associations Ð in particular, relationships among persons, institutions, and works of 
artistic and intellectual content through their common relationships to papers (see Attachment 7, 
¤7.3.7, Entity-Relationship (ER) /Design Schema13) and for implementing use of standard 
authority fi les from online resources. These data include:  

• identifi cations of artists, authors, and agencies whose works or products occur on paper,  
• standardized identifi cations of the paper-based objects in which the papers occur.  
• names of persons and organizations with which they are or have been associated 

(copyists, restorers, monasteries and centers of book production, schools of artists, buyers 
and sellers, binders and others, plus their past and current owners  Ð libraries, museums or 
private owners). 

• identifi cation, description and publication of stamps, seals and validations associated with 
papers and with such agencies as governmental chancellery and tax offi ces. 

• descriptions of paper moulds. 
• identifi cations and locations of facsimiles. 

The IPR database schema is designed to accommodate the fact that persons and institutions are 
capable of many different kinds of relationships to papers, i.e. many roles.  One and the same 
person, for example, could be a paper maker, the author of a treatise on paper making, and an 
artist whose work was associated with a particular kind of paper. The classifi cation of 
information in the IPR tables, with its focus on prosopography and historical associations, 
provides a wealth of search strategies that make the IPR a much more versatile search tool than 
the current printed catalogs of watermarks or the scattered individual and idiosyncratic databases 
Ð whether ÒlegacyÓ databases or those that have been and are being developed by individual 
scholars and institutions for more limited purposes (history of paper technology and paper mills; 
catalogs of watermarks; music history). It constitutes, likewise, a major expansion of scope over 
the database structure outlined in the IPH Standard. 

In addition, the needs of humanists are best served if the IPR works seamlessly with other 
resources that they use. To facilitate these connections, WAI has adhered to a consistent and 
thoroughly developed principle of granularity in the construction of its data dictionary  
(http://www.watermarkarchive.org/watermarkinitiative/?q=node/9). Its collaborations with the 
Digital Scriptorium (http://www.scriptorium.columbia.edu/) and the Mount Athos Greek Manu-
scripts Catalog database project were instrumental in making IPR ready for interoperability, both 
with other database systems as needed in the future Ð collection management systems as well as 
scholarly project databases Ð and (as here proposed) authority fi les from OCLCÕs WorldCat. 

The methodology adopted by Allison and Hart in developing IPR make it a supple and adaptable 
tool, providing great flexibility for importing data from other database applications, as well as for 
output of data and other forms of interoperability with other database tools used by humanists and 

                                                
13 Please note that the present state of the IPR database has moved beyond this schema, which was 
generated for illustrative purposes in 2002.  Thus this schema does not include (for example) the quire or 
folio tables, developed more recently. 
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research institutions.  

3.5.3. Specifications and Standards for Development of an Open Source Implementation of 
the IPR Developmental Prototype Database (further detail in Attachment 7, ¤7.3.3., p. 131, 
Trefoil Corp. International Paper Registry Technical Proposal and Work Plan14 

The Enhanced Open-Source (MySQL) Database. 
The project here proposed will 

• Scale up the existing developmental IPR database model to a distributed relational 
database model, incorporating changes to guarantee unique primary keys needed in a 
distributed system, interoperability with the Bernstein SRU Gateway, support for 
multiple languages, and support for automated importation of authority fi les from online 
cataloging authority resources. 

• Produce a complete open-source implementation of the IPR using a MySQL back-end 
database with an open-source Web front-end that can be installed on most current web 
servers. 

• Develop the developmental IPR database model using ANSI Standard SQL (SQL-92) to 
allow physical deployment on many popular back-end database management systems. 

• Implement the database model as a MySQL database. 
• Implement a data entry front end for the database using open source technology. 
• Implement Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH) for 

managing communications between database nodes and making data available to libraries 
and other institutions using OAI harvesters. 

The Bernstein SRU Gateway  

 
• The project here proposed will install and configure the SRU gateway that has been 

                                                
14 Trefoil Corp. is a consulting partner for the IPR Implementation Project. 
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developed by the Bernstein project. In particular, it will match the Bernstein search fields 
to the appropriate IPR tables/fields. The above diagram illustrates how the Gateway fi ts 
into the Bernstein ConsortiumÕs XML-based distributed database infrastructure.  For 
illustrative purposes, the diagram represents only two of the distributed databases 
searchable via the Bernstein Paper Portal, Piccard Online and WZMA (Wasserzeichen 
des Mittelalters, Austrian Academy of Sciences). 

Explanation: The Bernstein ConsortiumÕs  ÒWatermark CatalogÓ (currently viewable 
online at http://bernstein.iicm.tugraz.at:8080/BernsteinPortal/start.disp) is a Web-based 
interface by which researchers can search for papers in any and all of the connected paper 
and watermark databases.  In keeping with the specifi c objectives of the Bernstein 
ConsortiumÕs eContent+ grant, it off ers integrated access to the four major legacy data-
bases mentioned above, for the purpose of searching the fixed or limited content of those 
databases. The enhanced IPR, in addition to being confi gured for integrated searching 
alongside the legacy databases via their limited common data fi elds, is the database by 
which other resources with growing content will connect to the Bernstein Workspace. 
The Bernstein Workspace Advanced Search is the connection point for the more 
extensive searchable data of the enhanced IPR.  Once configured in the SRU gateway, it 
will enable searching on any and all fi elds in the IPR.  In theory, any database can be 
linked via a SRU gateway to the Bernstein Workspace, but if those databases are not 
designed to be compatible with each other, a single search will be unsuccessful.  The IPR 
is designed for compatibility with the search of the legacy databases, but intended also as 
a standard for universal use with the Bernstein Paper Portal.  It is, in fact, the only 
existing database for full paper descriptions so designed.  Part of the urgency of the 
present project is to get this database connected and available for use before the problem 
of proliferating, incompatible databases goes any further. 

Multilingual Internationalization 
• The project here proposed will develop coding for multilingual internationalization in all 

languages supported by Bernstein. Internationalization Ð presentation, searching and data 
entry in multiple languages, whose number can grow over time Ð was an objective of the 
Roanoke Conference for WAI. The present project will establish the infrastructure 
needed to facilitate the addition of new linguistic interfaces.  The IPH has already 
developed much of the language needed to achieve this objective for three European 
languages Ð English, French, and German Ð in the IPH Standard. The Bernstein 
Consortium has expanded this base to develop a multi-lingual thesaurus of technical and 
descriptive terminology, available through the Bernstein Twiki. Extensions of the 
Thesaurus for Italian, Spanish and Russian are in development. WAI will apply the 
Bernstein Thesaurus to implement data entry of standardized terms in all of the languages 
supported by the Bernstein Consortium, with English, French and German planned for 
the present project.  WAI will seek additional funding from other sources to provide for 
translation of its screens, which will be developed in English. 

Interoperability (Use of Authority Files) 
• The project here proposed will implement interoperability with online sources for 

authority fi les for names of persons, organizations, titles of works and identifi cation of 
paper bearing sources (books, manuscripts, etc.) based on available authority fi les at 
OCLC and the Library of Congress, The European Library and the Getty Thesauri. 

 

3.5.4. IPR and Digital Images: Standards and Storage 
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Because the distributed database system depends upon the generation of IPR archives locally by 
participating institutions and individuals, and because the nature of their images may vary greatly, 
this project does not set a single, one-size-fi ts-all standard regarding digital images or their 
storage.  The enhanced open-source IPR, like the developmental prototype, will be designed to 
accommodate this kind of diversity.  Each participating archive will observe its own storage 
standards, as appropriate to its facilities and the nature of its materials.  The following list, from 
the Bernstein ConsortiumÕs list of known databases, indicates the variety of prototypes being 
digitized for presentation online, as represented by a selection of the ÒlegacyÓ databases and 
other, more recent, collections of paper data and research projects: 
 

 Watermarks in Incunabula printed in the Low 
Countries (WILC) 

electron-radiography, rubbings 

 Piccard Watermark Collection (Piccard Online tracings 
 Watermarks of the Middle Ages (WZMA) beta-radiography 
 International database of watermarks and paper used 

for prints and drawings c. 1450-1800 
soft x-ray, backlit images 

 Le fi ligrane degli archivi genovesi tracings 
 Manuscript heritage, Iranian manuscript series backlit images 
 Watermarks in Incunabula printed in Spain (WIES) rubbings 
 The National Library of Germany, Cultural and Paper 

Historical Collections (Die Deutsche Bibliothek, 
Kultur- und Paperhistorische Sammlungen 

various 

 British Museum and the Library of Congress, Papers 
used by Rembrandt 

radiography 

 The Shakespeare First Folio Project (Anthony James 
West et al.) 

Beta-radiography, born digital 
images 

 The Thomas L. Gravell Archive (University of 
Delaware) 

Dyluxª  prints 

Some participants in the distributed database may make available online large, high-resolution 
images; others may charge for access to those images and make available online lower quality 
JPEGs or thumbnail images. Some projects may generate digitally enhanced images by various 
strategies intended to bring out traits in the paper invisible to the naked eye. Likewise, image 
storage depends on the policies of the local institutions.  The only requirement for the distributed 
database system is that images, like the database descriptions, be accessible from a standard web 
browser, that is, by a URL. 

Each of WAIÕs current collaborative pilot projects has i ts own standards for images and their 
storage. Therefore, one objective of the pilot projects is to demonstrate and test the viability of a 
system designed to work with a wide variety of imaging standards: 
 

 Grete Herball Project born digital images of both surface and enhanced 
images of paper substrate. 300 pixels/inch color 
images 

 Torœn Project Born digital images of both surface and paper 
substrate. 72 pixels/inch color images for online 
display; high-resolution images available in-house  

 Harlfinger Wasserzeichen Project Digital images of tracings, some previously 
published in print as b-w line drawings. 72 
pixels/inch color images for online display; 300 dpi 
JPEG grayscale images available for download 

 Shakespeare First Folio Project Beta-radiography and planned born digital images. 
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Digital imaging standard not yet established 

However, the Bernstein Tool Kit (tools to aid researchers in the analysis of paper and in deter-
mining if two papers match) calls for images in PNG format. PNG format will therefore be 
recommended as the image format of preference for researchers desiring to use those tools. 

3.5.5. IPR and Cataloging Standards for Library and Archival Materials 
The distributed database system can be thought of as an integrative descriptive cataloging system 
for pieces of paper.  Sometimes the papers exist in isolation.  Usually, however, they are parts of 
other objects (called ÒsourcesÓ in IPR terminology) which are typically already identifi ed and 
catalogued.  Every IPR paper record displays a full catalog description for the source. For papers 
in a book or manuscript, this means identifi cation of the holder (repository), the collection, the 
object (ÒsourceÓ), the part (for composite sources) plus identifi cation of the paper by reference to 
its folios or (for scrolls, rolls or other formats) its sheets.  For papers in archival collections, iden-
tifi cation of the source is likely to involve more levels: holder, collection, series, sub series, box, 
folder and (when so catalogued) piece number. (Cf. for example the ÒlevelsÓ in Archivists Toolkit 
http://archiviststoolkit.org/ for resources and component records.) 

For papers in works of art, identifi cation of the source typically includes an accession number or 
other institutional identifi cation of the work of art, again in combination with identifi cation of the 
holding institution, the collection, and (if multiple pieces of paper are involved) a system of 
identifi ers for the individual pieces.  Thus, the identifi cation of pieces of paper builds upon 
cataloging already existing in the institutions whose holdings are being described, but is extended 
to provide identifi cation at the level of the pieces of paper comprising them. 

For description of sources that have not been previously catalogued (including isolated pieces of 
paper which may or may not constitute complete sources), the IPR includes an interface designed 
for original cataloging.  Alternatively, using the same fi elds, users can enter descriptions and 
cataloging information by drawing upon records of previously catalogued materials to be found 
in, for example, OCLCÕs WorldCat. 

3.6. Work Plan 

The overall work plan here presented is supplemented by the detailed plan for the IPR 
Implementation Project (Appendix 7, ¤7.3.3) developed by Trefoil Corp., WAIÕs technological 
consulting partner, and the detailed work plan for the IPR Grete Herball Pilot Project (Attachment 
7, ¤7.3.13).  

Preceding Year (July, 2008 – April, 2009) 
1. Ongoing collaborative work with the Bernstein Consortium. 

R. Allison and J. Hart are members of the Harmonization and Integration groups 
of the Bernstein Project (see Attachments 7, ¤¤7.3.3-4).  They will continue 
working with those task groups, as well as on issues related to integration with 
external databases (for which development of the IPR provides a test case for the 
Bernstein Project). They will participate in planning for the Bernstein Renewal 
application to the EC eContent+ program. 

2. Continue the Harlfinger Wasserzeichen Pilot Project. 
Uploading data and images (partially completed) from the Teuchos (Harlfinger) 
database into the IPR. (R. Allison with Bates College student research assistants 
paid by existing funds from previous Bates College grant support) 

3. Complete entry of images and partial metadata (paper identifi cations, quire structure and 
folio conjunctions) for the Grete Herball Project. (R. Al lison working with Ian Christie-
Mi ller and Bates College student research assistants). 
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Imaging for the project (by Ian Christie-Mi ller) is complete, and permission for 
publication of the images via the IPR has been received (Appendix 7, ¤7.2, 
Letters of Confi rmation, pp. 75, 76, 80, 83, 84, 88, 91). Work during the year 
preceding the NEH grant period will generate an IPR archive (in the IPR 
developmental prototype database) for each of the seven copies of the Grete 
Herball, to be ready for data entry of descriptive data early in year 1 of the 
projected grant period. Ian Christie-Mi ller will collaborate in data transfer from 
his working database to IPR, and review resulting IPR representation of his data 
and collations. 

4. Begin writing the IPR UserÕs Manual and extend existing helps in the IPR developmental 
prototype, to be ready for use by Grete Herbal Project data inputters. (R. Allison 
consulting with J. Hart and the IPR advisory board) 

5. Finish implementation of a standard and usage guidelines (in user manual) for paper 
color description based on Elizabeth Lunning, and Roy Perkinson, The Print Council of 
America Paper Sample Book. A Practical Guide to the Description of Paper. (R. Allison 
in collaboration with the Bernstein Consortium and WAI project advisor, Roy Perkinson) 

6. Develop additional grant applications to support further linguistic internationalization and 
development of interoperability with one or more widely used collection management 
programs used by museums or archival repositories. Currently under consideration: 
OpenCollection (http://www.opencollection.org/) or Gallery Systems software, TMS 
(http://www.gallerysystems.com/products/tms.html). (R. Allison, consulting with WAI 
Project advisors Nancy Ash, Roy Perkinson, Katherine Stefko). If  the present project 
proposal is funded, WAI will apply for additional funds from Bates College to employ 
students as research assistants (to supplement remaining funds from earlier Bates College 
grants already budgeted to this project. 

7. Initiate a consortium-based sustainability Plan by forming a Sustainability Leadership 
Group from WAIÕs network of advisors and partners, promoting participation in a 
Consortium for Long-term Sustainability, and beginning work on consortium 
organizational structure and an agenda for the two years of the grant period.  

Year 1 (May, 2009 – May, 2010) 
1. Create enhanced open-source (MySQL) database. (Trefoil Corp. in continuous 

consultation with J. Hart and R. Allison; see Attachment 7, ¤7.3.15, p. 134, Trefoil Corp. 
Work Plan) 

2. Review data dictionary for compatibility with Arabic, Persian and oriental papers; make 
changes as necessary. (R. Allison and WAI Project Advisor, J. Bloom, in a work session 
in Lewiston, ME) 

3. Complete Grete Herball Pilot project (Attachment 7, ¤7.3.13, p. 131, Grete Herball Work 
Plan.) 

Data entry of physical descriptions of paper working at the participating libraries 
and museums whose copies of the Grete Herball are included in this project (see 
note 11); data entry also of historical information known to the host institutions. 
At least one group of Grete Herbal archives (the American or the U.K. group) is 
to be completed in the period May Ð December, 2009 and ready for testing on the 
Bernstein Paper Portal. (Host institution staff or volunteers, with training and 
follow-up debriefing by R. Allison or,  alternatively, R. Allison in the U.S. or Ian 
Christie-Mi ller in the U.K.) Final review of all seven archives by Warwick 
Gould, co-author of this project, with emphasis on press run changes and related 
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historical data Ð records of persons (including printers) and institutions associated 
with the seven copies of the Grete Herball.  

4. Collect and assess feedback from data inputters at the institutions participating in the 
Grete Herbal Pilot Project, and make design changes to improve and streamline the data 
entry work flow; incorporate changes into the IPR User Manual as needed. (R. Allison 
and Trefoil Corp.) 

5. Continue work with the Bernstein Project. 
a. R. Allison & J. Hart will continue their contribution to the integration and 

harmonization components of the Bernstein Project until its conclusion. 
b. R. Allison with J. Hart and Bernstein Consortium developers will upgrade the 

IPH 2-tiered Watermark Classifi cation System (if not completed the preceding 
year) in the IPR developmental prototype. 

6. Integrate the upgraded watermark classifi cation system into the enhanced open-source 
IPR database consistent with the IPR developmental prototype (Trefoil Corp. consulting 
with R. Allison, input from WAI Project Advisors, Tomas Stohr and Nancy Ash). 

7. Complete definition of paper color standard, if not finished the preceding year. (Robert 
Allison consulting with Project Advisor Roy Perkinson). 

8. Implement upgrades to the data entry process resulting from feedback from host 
institution data inputters collaborating in the Grete Herball Project (see no. 4, above). (R. 
Allison and Trefoil Corp.). 

9. Continue UsersÕ Manual. (R. Allison consulting with J. Hart and Trefoil Corp.) 

10. Plan the Shakespeare First Folio Pilot Project. (R. Allison with Anthony James West and 
Eric Rasmusssen, project editors, and consulting with Ian Christie-Mi ller and WAI 
Project Advisors Michael Phelps and John Stokes; preparation of grant application(s) to 
be submitted to another source or sources. 

11. Dissemination activities (R. Allison, J. Hart, I. Christie-Mi ller; see ¤3.9 below). 

12. Formally establish the Consortium for Long-term Sustainability of IPR and a consortium 
agenda to go into effect by the end of grant period year 1. The agenda will include: 
developing a strategy for maintaining IPR into the future and for financing ongoing 
development, plus any other goals emerging from consortial planning. 

Year 2 (May, 2010-May, 2011) 
1. Import pilot project data into enhanced open-source IPR databases.  This work will begin 

as soon as the enhanced database is ready.  (R. Allison, J. Hart, consulting with Ian 
Christie-Mi ller and third-party database developer) 

2. Install and configure the Bernstein SRU to communicate  with the IPR. (Trefoil Corp. 
with J. Hart and Bernstein Consortium technical staff) 

3. Complete UsersÕ Manual. (R. Allison in consultation with J. Hart, Ian Christie-Mi ller and 
Trefoil Corp.) 

4. Install enhanced open-source IPR databases at Bates College and at selected participating 
institutions for testing functionality in-house and online in the distributed database 
system. (J. Hart with local information services staff members) 

5. Review of online IPR by members of the IPR Advisory Board to identify from user 
experience needed enhancements. (R. Allison consulting with all members of the WAI 
Advisory Board) 
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6. Testing and debugging, development of enhancements as needed, following up on nos. 4 
and 5, above. (Trefoil Corp. with R. Allison and J. Hart) 

7. Dissemination activities (R. Allison, J. Hart, I. Christie-Mi ller; see ¤3.9 below). 

8. Expansion of the WAI public website for downloads, configuration documentation, 
support interface for users.  (J. Hart, Trefoil Corp.) 

9. The Consortium for Long-term Sustainability of IPR will:  
• set specifi c objectives for long-term sustainability 
• set priorities, policies and procedures for ongoing development of IPR 
• assume ownership of IPR at the end of year two of the grant period 

3.7. IPR Project Staff 

Prof. Robert W. Allison. Project Director; Professor of Religion and of Classical & Medieval 
Studies at Bates College, Lewiston, Maine, and founder of the Watermark Initiative.  Prof. 
Allison will devote 100% of his time to this project.. His responsibilities include: 

• General liaison with and participation in the Bernstein Consortium, Integration and 
Harmonization task groups. 

• General responsibility for content and the data entry process in development of the IPR 
database, including specifi c issues such as the standard for color description and 
implementation of the component method of watermark classifi cation. 

• Communication with Project Advisors, WAI discussion list and partners 
• Authorship of the IPR UserÕs Manual in consultation with J. Hart and Trefoil Corp. 
• Grete Herball Pilot Project:  

1. data entry of paper descriptions on site at participating institutions in the U.S.A. 
which cannot provide in-house staff for data entry. 

2. general Coordination of work by participating staff 
3. training and debriefing of in-house data inputters from participating institutions 
4. supervision of importation of data from I. Christie-Mi ller by student assistants 

• Dissemination & Promotion:  
1. collaborate with I. Christie-Mi ller in development of page turning demo to promote 

imaging of the paper substrate. 
2. Grant writing to obtain support for linguistic internationalization, interoperability 

with additional collection management and cataloging systems, and the Shakespeare 
First Folio Pilot Project) 

3. Preparation of lectures, articles and press releases to promote IPR, substrate imaging 
and publication of paper description (see ¤3.9, below)  

James Hart. Associate Project Director; Web Technology Services, Bates College. Mr. Hart will 
be released from other College obligations for 10% of his time, as he has been for the past ten 
years, his time to be compensated by this grant.  His responsibilities to  WAI during this time will 
include: 

• General oversight of Trefoil Corp. technological work in implementation of the enhanced 
open-source IPR (¤3.5.3 above)  and work plan (Attachment 7, ¤7.3.15) 

• Work with Trefoil Corp. in writing installation documentation. 
• Maintain the WAI website.  The current WAI website is not up to date with the progress 

of the project owing to lack of time to maintain it and the need to put limited resources 
into the development of the IPR and the pilot projects. 

• Contribute to the Bernstein Consortium Integration and Harmonization task groups (in 
particular, consultation with Bernstein Consortium staff regarding compatibility of the 
IPR and the developing structure of the Bernstein Paper Portal, configuration of the 
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Bernstein SRU). 
• Consult with R. Allison and the Bernstein Consortium staff in enhancement of the present 

2-tiered IPH Watermark Classifi cation System during its implementation in the IPR and 
regarding any other changes to the IPR developmental prototype database necessitated by 
development of interoperability or other features to be implemented in the enhanced 
open-source IPR by Trefoil Corp.. 

• Supervise and direct the importation of Pilot Project records from the IPR developmental 
prototype database into the enhanced open-source IPR. 

• Consult with Robert Allison in writing of the IPR UsersÕ Manual. 
• Oversee and direct the installation of IPR online archives at Bates College and 

participating institutions (working with local in-house Information Services staff). 

Dr. Ian Christie-Miller.  Independent scholar, specialist in digital imaging of rare books, 
manuscripts and works of art, occasional research associate at the University of London, School 
for Advanced Study. Dr. Christie-Mi ller is primary contributor to the Grete Herball Pilot Project.  
He has transferred images and certain metadata (documentation of sources and folios) to WAI for 
incorporation into the IPR, and will be providing support with respect to any questions that arise 
pertaining to his original production of the images, his notes and his collations of the Grete 
Herball volumes. 

• Consult with R. Allison in importation of images and data from Phase One of the Grete 
Herball Project (Imaging and documentation) from his own database into the IPR 
prototype database, which will be used for data entry of paper descriptions. 

• Coordination with U.K. Institutions participating in the Grete Herball Pilot Project. 
• Data entry of paper descriptions on site at participating institutions in England which 

cannot provide in-house staff for data entry (compensated by the NEH grant). 
• Dissemination activities, especially EVA conferences and preparation of a virtual 

exhibition using page-turning software to promote use of IPR by museums and rare 
books and manuscripts libraries (in progress; see below, ¤3.9). 

Professor Warwick Gould FRSL, FRSA, FEA. Director, Institute of English Studies, School of 
Advanced Study, University of London, and co-planner of the Grete Herball Project with Allison 
and Christie-Mi ller.  Prof. Gould will review the final product of the Grete Herball project, the 
several archives with images and paper description, with general responsibility for quality control 
of intellectual content.  The Grete Herball Project will be published offi cially under the co-
authorship of Gould, Allison and Christie-Mi ller, Gould being the general editor. 

Up to seven staff members or graduate students, one from each of the institutions 
participating in the Grete Herball Pilot Project.  WAI proposes to compensate several or all of 
the seven institutions participating in the Grete Herball Pilot Project for up to 40 hours of work to 
be dedicated to the Grete Herball pilot project.  Their work will entail data entry of paper 
descriptions into the IPR, preceded by a training session and followed by a debriefing session.  In 
the debriefing session they will report problems and identify needs to be covered in the IPR 
manual. Assignments of staff by the participating institutions have not yet been made. 

3.8. Final Products (Deliverables) 

3.8.1. IPR Implementation Project 
1. MySQL database and related SRU configuration 
2. Implementation on the Bernstein Consortium Online Paper Portal (distributed 

database system). 
3. Incorporation of the Bernstein ConsortiumÕs enhanced version of the IPH two-

tiered classifi cation system for description of watermarks 
4. Interoperability with OCLC, the Library of Congress, The European Library and 



International Paper Registry Project 
NEH Application – Section 3: Narrative 

 

 22 

the Getty Thesauri as appropriate for accessing authority fi les. 
5. IPR will be ready to be made interoperable with museum collection management 

systems such as Open Collection (http://www.opencollection.org/) or Gallery 
Systems software, TMS (http://www.gallerysystems.com/products/tms.html) 

6. Completed users manual and installation documentation 
7. Establishment of the WAI Consortium for ongoing sustainability of IPR 
8. Deliverables as specified in the Trefoil Corp.Õs work plan (Appendix 7, ¤7.3.15) 

3.8.2. Pilot Projects. The final product of the proposed Pilot Projects will be a series of 
separate online IPR archives of paper descriptions and images, each produced and circulated 
to the participating institutions on a DVD. The participating institutions will then mount their 
IPR archives online for testing search functions and ongoing accessibility via the Bernstein 
Paper Portal, and/or provide them via local network for in-house use. The list of archives: 

1. Online publication of the Papers of the Grete Herball, collaborative project with 
the University of London, School of Advanced Study, imaging by Ian Christie 
Mi ller, and description by Robert Allison in collaboration with staff from the 
participating institutions (see note 10) 

2. Online publication of the Papers of the drawings of Sigmund Lipinsky, 
collaborative project with the Paper and Leather Conservation and Restoration 
Institute of Nicolaus Copernicus University in Torœn, Poland.  Images and paper 
descriptions by Elzbieta (Stasiuk) Dombrowska 

3. Online publication of at least part of the Harlfinger Watermark Archive (Dieter 
and Johanna Harlfinger, Wasserzeichen aus griechischen Handschriften.) 

3.9. Dissemination Program  

3.9.1. Deliverables of the Dissemination Program 
1. Free download facility on the Bernstein Consortium and WAI websites. The 

enhanced open-source IPR and related manuals will be available online by free 
download from the Bernstein Workspace and the WAI web site, including a 
complete open-source implementation of the IPR using a MySQL back-end 
database with an open-source Web front-end that can be installed on most current 
web servers.  Scripts and documentation will be freely provided to support 
installations using back-end database systems other than MySQL. 

2. The IPR will be given to participants in the WAI Pilot Projects and members of 
the WAI discussion list who have contributed their ideas to its development. 

3. Consultation Program. R. Allison and/or other project staff, as appropriate, will 
consult with anticipated prospective users of the IPR, including the Basel Paper 
Museum and the Greek Paper Museum, both of  which have requested visits for 
review of holdings and planning discussions. 

 

3.9.2, Promoting the IPR and the Publication of Papers 
1. WAI participates in the Bernstein Consortium dissemination program. 

Additionally, it will disseminate the IPR and promote its use in Europe and 
Russia chiefly through the EVA Conferences, and in the United States through 
networking and publicity as follows: 

a. via members of its advisory board and contributors to its extensive 
discussion list, and their related institutions. 

b. by establishing links to the WAI and Bernstein Consortium websites on 
websites of partner projects, and other  websites that reach across 
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disciplinary lines. 
c. By promoting to museums and research libraries a combined product 

currently being developed by Ian Christie-Mi ller for production of virtual 
exhibits of rare books and manuscripts using page-turning software that 
operates from images and text contained in the IPR database.  The 
product allows users to view both the surface of the pages and the 
substrate with its watermarks and other physical traits. 

d. Through advertisements and notices in appropriate disciplinary and 
professional periodicals, newsletters and bulletins (like the Gazette du 
Livre Médiéval, http://www.palaeographia.org/glm/glm.htm) and Paper 
History associations (British Association of Paper Historians and 
International Association of Paper Historians; R. Allison is a member of 
both) as well as relevant disciplinary discussion lists (postings by 
members of the WAI board of advisors). 

2. Robert Allison will present the IPR and promote description and imaging of 
paper substrates in 

a. an invited paper to the September, 2008 Congress of Greek Paleography 
and CodicologyÕs session on Òmaterial Aspects of the handwritten book 
and new techniques of research.Ó  A major objective is to acquaint 
younger scholars and their teachers with the standards and techniques of 
scholarship that will be expected of them  in the twenty-fi rst century. 

b. a presentation at the October, 2009 Byzantine Studies Conference of IPR 
and/or the online Harlfinger Wasserzeichen archive 

3. Ian Christie-Mi ller will present the IPR and promote description and imaging of 
paper substrates  

a. In 2009 at two of the Annual International EVA Conferences in Europe 
(jointly with project director Allison) plus the Moscow EVA Conference. 

b. Through production of virtual exhibits of rare books and manuscripts 
using page-turning software that operates from images and text contained 
in the IPR database. (see above, ¤3.9.2.1c) 

c. Through his www.earlypaper.com  website 

3.10. Long-Term Sustainability of the IPR open-source database 

“Who will keep the lights on when the present grant runs out?”  -Brett Bobley, NEH 

If the present grant is funded, WAI will have completed the task it undertook in 1996 at the First 
International Conference on the History, Function and Study of Watermarks (Roanoke, Virginia, 
10-13 October, 1996 (see above, 3.3.1).  But how will the IPR be sustained after this grant and 
the implementation of IPR are done?  

Long term sustainability for IPR does not involve maintaining large archives on an institutional 
server, because IPR archives are dispersed among their holding institutions through a distributed 
database system. Nor does it involve maintaining the distributed database infrastructure designed 
by WAI, which has now been assumed by the Bernstein Consortium through its WAI collabor-
ation. WAI will have, on an interim basis, only a small on-line archive consisting of paper 
descriptions of certain of its pilot projects. WAIÕs primary concern is for ongoing maintenance 
and development of its IPR database. Accordingly, WAIÕs strategy is to develop, within the 
proposed grant period, a consortium-based approach to sustainability, and upon its completion to 
hand off to the new consortium a functioning non-profi t community-source software maintenance 
and development program.  The consortium will own IPR and oversee its future development. 
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WAI already enjoys the support of a diverse community of individuals who have a vested interest 
in the success of this project Ð  its Roanoke Community, who since 1996 have been serving as 
WAIÕs extended board of advisors and open-source contributors.  It also has a growing critical 
mass of institutions and projects that likewise have a vested interested in IPR. This includes Ð in 
addition to the Bernstein Consortium, and aside from the participants in the Grete Herball Project 
initiated by WAI itself Ð  several well known projects seeking to publish signifi cant collections of 
paper data on medieval and other papers: the Harlfingers (Teuchos), The Shakespeare First Folio 
Project, the Conservation Dept. at Nicholas Copernicus University, and most recently The Basel 
Paper Museum (Schweizerisches Museum fŸr Papier, Schrift und Druck) and the new Greek 
paper museum with its emphasis on ethnography and oriental paper now being established on 
Corfu. Finally, there is no other product to meet their needs and to provide the stable standard for 
database compatibility necessary for centralized searching and integrated access to paper data via 
the distributed database system. 

WAI will work with this Roanoke community and its developing group of users during the grant 
period to effect a transition from the present, loose-knit community into a consortium that will 

• Own the IPR and all rights to it 
• Take responsibility for decisions about future upgrades and how to fund them.  
• Maintain relationship(s) with one or more institutions that will maintain the WAI website 

and download facilities for the IPR.  
• Coordinate future development of IPR with the Bernstein ConsortiumÕs ongoing central 

administrative group at the Austrian Academy of Sciences, which is responsible for 
maintenance of the distributed database infrastructure 

• Work with Trefoil Corp. or its successors on an ongoing basis to implement upgrades and 
interoperability with other databases, as needed 

• Provide funding needed for sustenance of IPR through institutional contributions, grant 
applications, or other fund-raising, as well as through exploitation of commercial uses 
that may emerge in the future (for example, licensing to commercial vendors of online 
services, document authentication services, or other commercial applications) 

• Maintain relationships with partner projects and develop new partnerships as appropriate 

Launching the WAI Consortium 

Bates College will continue to support the IPR database project through and beyond the proposed 
grant period, as long as the project director remains involved in it, including hosting its online 
IPR archives and web site, and shepherding the project through its transition to long-term 
sustainability. (Letter of Eugene Wiemers, Bates College Vice President and Director of 
Information and Library Services; Appendix 7, ¤7.2., p. 92) 

In the 2-year period of the proposed grant, WAI proposes to engage a part-time administrator-
facilitator and form a consortium leadership group to work with WAI director, Robert Allison, in 
launching the new consortium. The goal is to have the consortium ready to receive the IPR at the 
end of the present grant period.  The process will begin with an initiative by WAI director Allison 
to establish the interim consortium leadership group.  To this end, the present project proposal has 
budgeted $50,000, the maximum allowed by the NEH, to cover anticipated administrative, 
bureaucratic and travel expenses ($10,000) plus compensation for the proposed administrator-
facilitator and consultations involving the project directors ($40,000).  WAI and the consortium 
leadership group will seek additional funding for this purpose if it becomes evident that more is 
needed. 


