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Ausstellungskatalog „Die Macht der Schrift: Die Manuskriptkultur der Toba-Batak aus Nord-Sumatra“ |  
‘The Power of Writing: The Manuscript Culture of the Toba Batak from North Sumatra’
Herausgegeben von Jan van der Putten und Roberta Zollo

Der Katalog erscheint als Nr. 14 der Zeitschrift manuscript cultures anlässlich der Ausstellung „Die Macht der Schrift: 
Die Manuskriptkultur der Toba-Batak aus Nord-Sumatra“ | ‘The Power of Writing: The Manuscript Culture of the 
Toba Batak from North Sumatra’ im Museum am Rothenbaum – Kulturen und Künste der Welt (MARKK), Hamburg, 
vom 7. Mai – 14. Juni, 2020, sowie der Austellung ‘Pameran Naskah-Naskah Batak’ | „Ausstellung von Batak- 
Manuskripten“ im Indonesischen Generalkonsulat Hamburg, 7. – 24. März  2020.

Wir danken  dem Museum am Rothenbaum – Kulturen und Künste der Welt (MARKK), Hamburg, für die gelungene 
gemeinsame Organisation dieser Ausstellung. Der Deutschen Forschungsgemeinschaft (DFG) danken wir für die 
großzügige Unterstützung bei der Drucklegung des Katalogbandes.

THE SERIES: STUDIES IN MANUSCRIPT CULTURES
The series Studies in Manuscript Cultures (SMC) publishes monographs and 
collective volumes contributing to the study of written artefacts. This fi eld of 
study embraces disciplines such as art history, codicology, epigraphy, history, 
material analysis, palaeography and philology.
SMC encourages comparative approaches, without regional, linguistic, 
temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
discussions in cultural studies.

STUDIES IN 
MANUSCRIPT CULTURES

The book explores the world of Chinese manuscripts from ninth to tenth 
century Dunhuang, an oasis city along the Silk Roads. It centres around 
four groups of manuscripts and argues for the existence of a unique local 
culture combining Chinese and Central Asian elements. The book makes a 
contribution to the study of cultural and linguistic interaction along the Silk 
Roads at the end of the fi rst millennium CE.
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21 – Disiecta Membra Musicae: Studies in Musical Fragmentology, 
edited by Giovanni Varelli

Although fragments from music manuscripts have occupied a place of consid-
erable importance since the very early days of modern musicology, a collec-
tive, up-to-date, and comprehensive discussion of the various techniques and 
approaches for their study was lacking. On-line resources have also become 
increasingly crucial for the identification, study, and textual/musical recon-
struction of fragmentary sources. Disiecta Membra Musicae. Studies in Mu-
sical Fragmentology aims at reviewing the state of the art in the study of me-
dieval music fragments in Europe, the variety of methodologies for studying 
the repertory and its transmission, musical palaeography, codicology, liturgy, 
historical and cultural contexts, etc. This collection of essays provides an op-
portunity to reflect also on broader issues, such as the role of fragments in last 
century’s musicology, how fragmentary material shaped our conception of the 
written transmission of early European music, and how new fragments are be-
ing discovered in the digital age. Known fragments and new technology, new 
discoveries and traditional methodology alternate in this collection of essays, 
whose topics range from plainchant to ars nova and fifteenth- to sixteenth- 
century polyphony. 
 
22 – Dunhuang Manuscript Culture: End of the First Millennium,  
by Imre Galambos

Dunhuang Manuscript Culture explores the world of Chinese manuscripts from 
ninth–tenth century Dunhuang, an oasis city along the network of pre-modern 
routes known today collectively as the Silk Roads. The manuscripts have been 
discovered in 1900 in a sealed-off side-chamber of a Buddhist cave temple, 
where they had lain undisturbed for for almost nine hundred years. The dis-
covery comprised tens of thousands of texts, written in over twenty different 
languages and scripts, including Chinese, Tibetan, Old Uighur, Khotanese, 
Sogdian and Sanskrit. This study centres around four groups of manuscripts 
from the mid-ninth to the late tenth centuries, a period when the region was 
an independent kingdom ruled by local families. The central argument is that 
the manuscripts attest to the unique cultural diversity of the region during this 
period, exhibiting – alongside obvious Chinese elements – the heavy influence 
of Central Asian cultures. As a result, it was much less ‘Chinese’ than com-
monly portrayed in modern scholarship. The book makes a contribution to the 
study of cultural and linguistic interaction along the Silk Roads. 

THE SERIES: STUDIES IN MANUSCRIPT CULTURES
The series Studies in Manuscript Cultures (SMC) publishes monographs and 
collective volumes contributing to the study of written artefacts. This fi eld of 
study embraces disciplines such as art history, codicology, epigraphy, history, 
material analysis, palaeography and philology.
SMC encourages comparative approaches, without regional, linguistic, 
temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
discussions in cultural studies.

STUDIES IN 
MANUSCRIPT CULTURES

Fragments of music manuscripts are some of the commonest fi nds inside 
bindings of later volumes, or unlabeled boxes tucked away in libraries and 
archives. Their surviving radically shaped our modern understanding of 
early European music. This volume looks at ‘disiecta membra’ not as relics 
of a lost whole, but as principal objects of study, illuminating societal, 
material, and cultural contexts, and requiring specifi c approaches and 
methodologies
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The front cover shows the three church fathers Cyril of Jerusalem, Nicholas of Myra 

and John Chrysostom in a 16th-century fresco of the Church of the Archangels in 

Matskhvarishi, Latali, Svanetia (photography by Jost Gippert). All three fathers bear 

a board with text fragments from the Liturgy by John Chrysostom (CPG 4686) in 

Georgian; the text passage held by Cyril of Jerusalem is the beginning of the sentence 

რამეთუ სახიერი და კაცთ-მოყუარე ღმერთი ხარ ‘For you are a benevolent and 

philanthropic God’, which also appears in lines 6–7 of Fig. 1 on p. 2 below (from an 11th-

century scroll of the Iviron Monastery on Mt Athos, ms. Ivir. georg. 89). 

Copy-editing

Carl Carter, Amper Translation Service 

www.ampertrans.de 

Mitch Cohen, Berlin

Print

AZ Druck und Datentechnik GmbH, Kempten

Printed in Germany

Editors

Prof Dr Michael Friedrich

Universität Hamburg

Asien-Afrika-Institut

Edmund-Siemers-Allee 1/ Flügel Ost

D-20146 Hamburg

Tel. No.: +49 (0)40 42838 7127

Fax No.: +49 (0)40 42838 4899

michael.friedrich@uni-hamburg.de

Prof Dr Jörg Quenzer

Universität Hamburg

Asien-Afrika-Institut

Edmund-Siemers-Allee 1/ Flügel Ost

D-20146 Hamburg

Tel. No.: +49 40 42838 - 7203

Fax No.: +49 40 42838 - 6200
joerg.quenzer@uni-hamburg.de

Editorial Office

Dr Irina Wandrey

Universität Hamburg

Sonderforschungsbereich 950

‘Manuskriptkulturen in Asien, Afrika und Europa’

Warburgstraße 26

D-20354 Hamburg

Tel. No.: +49 (0)40 42838 9420

Fax No.: +49 (0)40 42838 4899

irina.wandrey@uni-hamburg.de 

www.manuscript-cultures.uni-hamburg.de

 PUBLISHING INFORMATION  |  MANUSCRIPT CULTURES    

manuscript cultures    mc NO 13  

Publishing Information

ISSN 1867–9617

© 2019

SFB 950 ‘Manuskriptkulturen in Asien, Afrika und Europa’

Universität Hamburg 

Warburgstraße 26

D-20354 Hamburg

18 – Canones: The Art of Harmony. The Canon Tables of the Four 
Gospels, edited by Alessandro Bausi, Bruno Reudenbach, and Hanna 
Wimmer

The so-called ‘Canon Tables’ of the Christian Gospels are an absolutely re-
markable feature of the early, late antique, and medieval Christian manuscript 
cultures of East and West, the invention of which is commonly attributed to 
Eusebius and dated to first decades of the fourth century AD. Intended to host 
a technical device for structuring, organizing, and navigating the Four Gos-
pels united in a single codex – and, in doing so, building upon and bringing 
to completion previous endeavours – the Canon Tables were apparently from 
the beginning a highly complex combination of text, numbers and images, that 
became an integral and fixed part of all the manuscripts containing the Four 
Gospels as Sacred Scripture of the Christians and can be seen as exemplary for 
the formation, development and spreading of a specific Christian manuscript 
culture across East and West AD 300 and 800.

This book offers an updated overview on the topic of ‘Canon Tables’ in 
a comparative perspective and with a precise look at their context of origin, 
their visual appearance, their meaning, function and their usage in different 
times, domains, and cultures.

20 – Fakes and Forgeries of Written Artefacts from Ancient 
Mesopotamia to Modern China, edited by Cécile Michel and Michael 
Friedrich

Fakes and forgeries are objects of fascination. This volume contains a series 
of thirteen articles devoted to fakes and forgeries of written artefacts from the 
beginnings of writing in Mesopotamia to modern China. The studies empha-
sise the subtle distinctions conveyed by an established vocabulary relating to 
the reproduction of ancient artefacts and production of artefacts claiming to 
be ancient: from copies, replicas and imitations to fakes and forgeries. Fakes 
are often a response to a demand from the public or scholarly milieu, or even 
both. The motives behind their production may be economic, political, reli-
gious or personal – aspiring to fame or simply playing a joke. Fakes may be 
revealed by combining the study of their contents, codicological, epigraphic 
and palaeographic analyses, and scientific investigations. However, certain fa-
mous unsolved cases still continue to defy technology today, no matter how 
advanced it is. Nowadays, one can find fakes in museums and private collec-
tions alike; they abound on the antique market, mixed with real artefacts that 
have often been looted. The scientific community’s attitude to such objects 
calls for ethical reflection.
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the beginning a highly complex combination of text, numbers and images, that 
became an integral and fixed part of all the manuscripts containing the Four 
Gospels as Sacred Scripture of the Christians and can be seen as exemplary for 
the formation, development and spreading of a specific Christian manuscript 
culture across East and West AD 300 and 800.

This book offers an updated overview on the topic of ‘Canon Tables’ in 
a comparative perspective and with a precise look at their context of origin, 
their visual appearance, their meaning, function and their usage in different 
times, domains, and cultures.

20 – Fakes and Forgeries of Written Artefacts from Ancient 
Mesopotamia to Modern China, edited by Cécile Michel and Michael 
Friedrich

Fakes and forgeries are objects of fascination. This volume contains a series 
of thirteen articles devoted to fakes and forgeries of written artefacts from the 
beginnings of writing in Mesopotamia to modern China. The studies empha-
sise the subtle distinctions conveyed by an established vocabulary relating to 
the reproduction of ancient artefacts and production of artefacts claiming to 
be ancient: from copies, replicas and imitations to fakes and forgeries. Fakes 
are often a response to a demand from the public or scholarly milieu, or even 
both. The motives behind their production may be economic, political, reli-
gious or personal – aspiring to fame or simply playing a joke. Fakes may be 
revealed by combining the study of their contents, codicological, epigraphic 
and palaeographic analyses, and scientific investigations. However, certain fa-
mous unsolved cases still continue to defy technology today, no matter how 
advanced it is. Nowadays, one can find fakes in museums and private collec-
tions alike; they abound on the antique market, mixed with real artefacts that 
have often been looted. The scientific community’s attitude to such objects 
calls for ethical reflection.

New release

New release

Homiletic Collections in Greek and Oriental Manuscripts
Edited by Jost Gippert and Caroline Macé

Proceedings of the Conference ‘Hagiographico-Homiletic Collections in Greek, Latin and Oriental Manuscripts – 
Histories of Books and Text Transmission in a Comparative Perspective’
Centre for the Study of Manuscript Cultures, Universität Hamburg, 23–24 June 2017

Studies in Manuscript Cultures (SMC)
Ed. by Michael Friedrich, Harunaga Isaacson, and Jörg B. Quenzer 

From volume 4 onwards all volumes are available as open access books on the De Gruyter website:
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Publisher: de Gruyter, Berlin

Cover_mc_13_richtig.indd   2 2020-11-26   15:32



    CONTENTS
   3  | Editorial

 by Oliver Hahn, Volker Märgner, Ira Rabin, and H. Siegfried Stiehl

  ARTICLES

   5  |  On Avoiding Segmentation in Handwritten Keyword Spotting: Overview and Perspectives

  Marçal Rusiñol*

   11  |  Writer Identification and Script Classification: Two Tasks for a Common Understanding of Cultural Heritage

   Dominique Stutzmann, Christopher Tensmeyer, and Vincent Christlein*

   25  |  Z-Profile: Holistic Preprocessing Applied to Hebrew Manuscripts for HTR with Ocropy and Kraken

   Daniel Stökl Ben Ezra and Hayim Lapin*

   37  |    On Digital and Computational Approaches to Palaeography: Where Have we Been, Where Are we Going?

  Peter A. Stokes*

   47  |    Creating Workflows with a Human in the Loop for Document Image Analysis

   Marcel Gygli (Würsch), Mathias Seuret, Lukas Imstepf, Andreas Fischer, Rolf Ingold*

   53  |    Building an Evaluation Framework Researchers Will (Want to) Use

  Joseph Chazalon*

   61  | Turning Black into White through Visual Programming: Peeking into the Black Box of Computational Manuscript 

 Analysis

 Vinodh Rajan Sampath and H. Siegfried Stiehl*

   73  |   Legally Open: Copyright, Licensing, and Data Privacy Issues

  Vanessa Hannesschläger*

   77  |   A Comparison of Arabic Handwriting-Style Analysis Using Conventional and Computational Methods

   Hussein Mohammed, Volker Märgner, and Tilman Seidensticker

   87  |   Illuminating Techniques from the Sinai Desert

 Damianos Kasotakis, Michael Phelps, and Ken Boydston

   91  | Image Quality in Cultural Heritage

 Tyler R. Peery, Roger L. Easton Jr., Rolando Raqueno, Michael Gartley, and David Messinger

105  |   When Erased Iron Gall Characters Misbehave

 Keith T. Knox  

115  |   ‘Dürer’s Young Hare’ in Weimar – A Pilot Study

 Oliver Hahn, Uwe Golle, Carsten Wintermann, and Ira Rabin

1

mc  NO 15 manuscript cultures  

CONTENTS  |  MANUSCRIPT CULTURES



123   |   Material-Technical Details on Papyrus as Writing Support 

     Myriam Krutzsch 

133   |   The Techniques and Materials Used in Making Lao and Tai Paper Manuscripts 

     Agnieszka Helman-Ważny, Volker Grabowsky, Direk Injan and Khamvone Boulyaphonh

163   |   Inks Used to Write the Divine Name in a Thirteenth-Century Ashkenazic Torah Scroll: Erfurt 7 (Staatsbibliothek zu 

 Berlin, Or. fol. 1216)  

     Nehemia Gordon, Olivier Bonnerot, and Ira Rabin

185   | Contributors

2

manuscript cultures    mc NO 15  

CONTENTS  |  MANUSCRIPT CULTURES



Understanding the location of the very important collection 
of Saint Catherine’s is the first step towards building a 
framework for the successful digitization of its collection. 
The Sinai desert is a low humidity environment with granite 
mountains surrounding the old monastery in this remote 
area of the Sinai Peninsula. On a first look it appears as 
an unfriendly place for humans to survive, but the history 
of the 1500 years old Justinian fortress tells us otherwise. 
By a closer observation of the monastery’s library we find 
treasures hidden from the outside world surviving alongside 
the monks for centuries. Among those treasures we find the 
palimpsest manuscripts, which are manuscripts that have 
been erased and re-written, sometimes with more than one 
layer of script. During the last century there have been 
more attempts to make the erased text legible with various 
means. With the Sinai Palimpsests Project, it has been the 
first time that the palimpsest collection was systematically 
digitally imaged with non-destructive techniques.

The Sinai Palimpsests Project began identifying tech-
nologies for the recovery of those erased texts in 2009 
as pilot stage. In December 2011 the project began 
systematically imaging palimpsests in the Library area, 
and was concluded in 2016 after five years, with the 
unreserved support and understanding of the monks of 
the Sinai Brotherhood, His Eminence the Archbishop, the 
Librarian Father Justin, and the support of the Egyptian 
Government.

Article

Illuminating Techniques from the Sinai Desert: Spectral 
Imaging Inside one of the Oldest Libraries in the World 
Brings back to Life Re-written and Forgotten Texts. 
Review of the Imaging Techniques and the Global 
Advantages on the Field that were Gained from the 
Sinai Palimpsests Project
Damianos Kasotakis, Michael Phelps, Ken Boydston | Early Manuscripts Electronic Library, California – 
MegaVision, California

110 palimpsested manuscripts were know until then, 
but were not cataloged and studied page by page. After 
five years, we knew of 160 palimpsest manuscripts, and 
it is possible that the number may approach 200 if the 
entire collection of the Monastery is examined page-by-
page. During our work and sometimes by mistake due to 
a simple misread of a manuscript number, we discovered 
other new palimpsests that were not known until then, with 
the tools we had developed we were able to catalog those 
manuscripts as palimpsests in a new digital database. 

By August 2016 when the imaging project concluded, 
74 palimpsests and the total of 6800 pages had been 
cataloged and spectrally imaged, resulting in more than 
50 TB of data including the processed images. 

Metadata describing the manuscript to be imaged are 
recorded before imaging. A codicological description 
of the manuscript as a whole was recorded, and then 
a database entry was created for each page or other 
manuscript component, including the categorization of 
each manuscript page by language. Features of the folio 
are recorded such as: the flesh or hair side, the color 
of the ink, the attributes of the script, as well as other 
observations that may be useful during the photography 
or image processing of the texts. For example, knowing 
that a page was a flesh side is important for the image 
processing team to know if good results can be extracted 
by using transmissive illumination images.
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Our database called KatIkon was created specifically for the 
Sinai Palimpsests Project. This database allows us to create 
a Shotlist that acts as a guidance tool for the photography 
team. This Shotlist includes not just the order of folios that 
have to be imaged, but all the necessary metadata for each 
manuscript folio, so that this information can be embedded 
during the imaging sequence while the image files are created. 
It’s important to highlight the significance of embedding 
metadata during the capture process that follows the object 
with systematic checks of integrity along the data flow. 

During the spectral imaging process, we acquire the basic 
foundation for the image processing of palimpsest texts. It 
is here that we create the raw-digital-material called RAW 
photos.

A general setup of the Mega Vision Spectral Imaging 
System in a copy stand type can be seen in Fig. 1. Visible 
in Fig. 1 are the LED light sources, the diffusers that help us 
have an even distribution of light on our scene, the E7 digital 
back, the filter wheel, the lens, and the capture computer 
controlling all of the above. 

The optical unit of the imaging system is a custom 
designed 120mm apochromatic lens. This apochromatic 
lens is corrected in three wavelengths (UV-IR-VIS). Thus 
we minimize the magnification and focus changes between 

the UV-IR and VIS spectrum, a change that would introduce 
the common problem of miss-registration of data between 
fluorescent and reflectance shots or any need to refocus 
between IR and UV. The lens is a custom-built lens that was 
made specifically with multispectral applications in mind 
and uses a central, Copal 0, Schneider electronic leaf shutter. 
The lens design utilizes nine elements in seven groups. Six 
of them are special low dispersion (ED) glass, and the rear 
element is aspheric.

During our spectral photography in the Sinai, we recorded 
33 different black-and-white photos for each manuscript 
page, using a 50.1 megapixels camera manufactured by 
MegaVision Inc. that houses an achromatic, silicon, Kodak 
CCD Imaging Sensor (KAF-50100) with 8176(H) x 6132 
(V) pixels. Advantages of using a CCD array vs a CMOS 
one is seen in the near infrared spectrum where the CCD is 
slightly more sensitive. More specifically the spectral range 
of the sensor is between 350-1100nm.

RAW photos are digital files that have not been processed 
at all, they are uncompressed, unpacked, weight 100 
megabytes each, are in -.DNG- format, and hold a dynamic 
range of 12 bits per channel.

This sensor does not have a Bayer filter. A Bayer filter, 
encountered in all of modern digital cameras – even our 

Fig. 1: MegaVision Spectral Imaging System.
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cellphones – would filter the light only through Red-Green-
Blue and would have great losses both in the recording of 
the remaining colors and in the light intensity (in brightness) 
which is lost through the filters.

With this sensor we record information in the gray-scale, 
as we record light intensity. As a result, we have a better 
resolution, and we are truly using the 50,000,000 pixels of 
our E7 digital back. 

This very high resolution gives us the opportunity to 
study very closely one by one the elements of the text we 
are trying to retrieve. Many palimpsest manuscripts are very 
old objects that have been handled again and again, reused 
and re-written. Many times, the condition of the manuscript 
is not optimal, with text running into the margins. This is 
where high special resolution images are important to have 
solid proof that even a single letter can be identified correctly 
by a scholar.

For each shot of the 33 of each page, the manuscript is 
illuminated by a different wavelength of light and in some 
cases also by different angles. Two raking lights at 15 
degrees, two Main lights at 45 degrees, one transmissive 
light source. More specifically the lights that illuminated 
the Sinai palimpsest manuscripts had twelve different 
wavelengths. Modern MegaVision systems use up to 16 
or 20 different wavelengths, something that is a result of 
the Sinai Palimpsests Project demanding more and more 

data to be recorded for future analysis. This is a highlight 
for EMEL (Early Manuscript Electronic Library) and its 
associates, leading developments and contributions on the 
field of Spectral Imaging. With EMEL’s work through the 
Sinai Palimpsests Project on-site solutions were developed 
and drove the technology from which the rest of the world is 
benefiting. Using LED technology, we avoid the production 
of heat on the surface of the manuscript. The range of light 
we used, ranges from ultraviolet 365nm to infrared 940nm, 
covering in between the visible to the human eye spectrum 
by using seven visible wavelengths ranging from 400nm to 
700nm. The necessity of LED illumination in a dark room 
must be emphasized and our responsibility to perform 
noninvasive and non-destructive examinations.

There are four different imaging principles in the system: 
reflectance, fluorescence, raking, transmissive.

Ultraviolet illumination makes the parchment ‘fluoresce’, 
since parchment absorbs the short UV wavelengths and 
re-emits back at longer wavelengths, which are visible to 
the eye and can be captured by a digital sensor.  Areas of 
the parchment that had previous erased ink on them react 
differently as a matter of fluorescence from the parchment. 
This difference is essential in recovering erased writing 
and is captured in our pictures and can later help us while 
processing the data. In this way we can differentiate the 
two-dimensional picture that we have captured into different 

Fig. 2: Color image produced by combination of visible wavelengths. 7 visible wavelengths are used to produce the color image, in this example only 6 pictures are 

visible for reasons of spacing.
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groups: parchment with no ink, parchment with erased ink, 
newer writing ink.

Multiple individual visible wavelengths of light, when 
combined, produce a very accurate representation of the 
actual color of the object. Where Bayer-filter digital cameras 
use only three colors (Red, Green, Blue) to produce a color 
image, the Spectral Imaging System uses seven colors 
(Fig. 2) (Royal Blue, Light Blue, Cyan, Green, Amber, Red, 
and Dark Red) and more recent ones use up to twelve. This 
is achieved by a combination of seven different grey scale 
pictures captured under conditions of a dark room with the 
only illumination coming from those specific wavelengths, 
configured manually according to L*a*b* readings of the 
digital pictures, and white balanced according to L*a*b* 
measurements from color targets (more specifically: the 
MacBeth color target). Calibration of all of our photos 
can be traced back using unique serial codes of the color 
targets which are manufactured under specific standards, 
thus accurate reproduction of our results can be achieved at 
any given time. The MegaVision digital back and software 
can talk to each other in a way that if needed can capture 
new calibration files, and compare them to older calibrations 
in tables of numbers for each individual color patch, since 
what we have as a system is essentially a high-resolution 
colorimeter. 

In cases of manuscripts where the ink has eroded the 
parchment surface, as we say ‘the ink has eaten into the 
parchment’ we use a specially build surface that illuminates 
the manuscript from its backside. In this way, the area of 
the letters where the parchment has become thinner the light 
penetrates it more easily. Our experience has shown that this 
technique yields significantly better results if the text was 
written on the flesh side. The transmissive light source used 
in Sinai was built by William Christens-Barry and featured 
four visible wavelengths and four IR wavelengths, though 
only the longest IR wavelength (940 nm) has proven to be 
consistently useful in processing.  For this reason, recent 
transmissive light sources by MegaVision reduce the number 
of wavelengths. 

The digitization process was made possible using 
equipment that already existed at St. Catherine’s, as well as 
equipment that was specifically designed for this project. One 
of the pre-existing equipment was the manuscript support 
mechanism for the digitization of fragile manuscript codices 
called the Preservation Book Cradle by Stokes Imaging. The 
Stokes Cradle is a support mechanism (book-cradle) that is 

considered to be one of the best options on supporting fragile 
codices and ideal for the collection of St. Catherine’s. 

This mechanism mimics the natural movement of the 
spine of the manuscript codices. In this way sensitive codices 
are not harmed during digitization or put under any stress, 
since the book-cradle can support books that open even at a 
~90-degree angle (or even a little less). 

The processes are lengthy as a matter of time, first with 
the spectral digital imaging of manuscripts that can take up 
to 6-10 minutes per page in this specific project (6 minutes 
of capturing data and 1-4 minutes of material handling), 
and secondly with the equally demanding task of image 
processing (less than one minute on batch processing or up 
to 180 minutes and more for statistical image processing 
routines). These lengthy steps finally lead us from 33 
different black-and-white photographs, to one or two final 
results where the erased writing becomes as legible as 
possible with high quality images that can be archived and 
reexamined objectively by a different number of scholars or 
scientists around the globe.

PICTURE CREDITS

Fig. 1: © Damianos Kasotakis, MegaVision Spectral.

Fig. 2: © St Catherine’s Monastery, Mt Sinai, Egypt. Used with 
permission.
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Written Artefacts as Cultural Heritage was established in 
2020. The series is dedicated to the double role of written 
artefacts as representations and generators of humankind’s 
cultural heritage. Its thematic scope embraces aspects of 
preservation, the identity-defining role of artefacts as well as 
ethical questions.

The mix of practical guides, colloquium papers and 
project reports is specifically intended for staff at libraries 
and archives, curators at museums and art galleries, and 

Written Artefacts as Cultural Heritage
Ed. by Michael Friedrich and Doreen Schröter

scholars working in the fields of manuscript cultures and 
heritage studies.

Every volume of Written Artefacts as Cultural Heritage 
has been peer-reviewed and is openly accesible. There is an 
online and a printed version..

If you wish to receive a copy or to present your research, 
please contact the editorial office:
https://www.csmc.uni-hamburg.de/publications/cultural-
heritage.html
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CSMC’s academic journal was established as newsletter of 
the research unit ‘Manuscript Cultures in Asia and Africa’ 
in 2008 and transformed into a scholarly journal with the 
appearance of volume 4 in 2011. manuscript cultures 
publishes exhibition catalogues and articles contributing to 
the study of written artefacts. This field of study embraces 
disciplines such as art history, codicology, epigraphy, history, 
material analysis, palaeography and philology, informatics 
and multispectral imaging.

manuscript cultures encourages comparative approaches, 
without regional, linguistic, temporal or other limitations 

manuscript cultures (mc)
Editors: Michael Friedrich and Jörg B. Quenzer
Editorial office: Irina Wandrey

on the objects studied; it contributes to a larger historical 
and systematic survey of the role of written artefacts in 
ancient and modern cultures, and in so doing provides a new 
foundation for ongoing discussions in cultural studies.

Every volume of manuscript cultures has been peer-
reviewed and is openly accessible:
https://www.csmc.uni-hamburg.de/publications/mc.html

If you wish to receive a copy or to present your research in 
our journal, please contact the editorial office: 
irina.wandrey@uni-hamburg.de
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Ausstellungskatalog „Die Macht der Schrift: Die Manuskriptkultur der Toba-Batak aus Nord-Sumatra“ |  
‘The Power of Writing: The Manuscript Culture of the Toba Batak from North Sumatra’
Herausgegeben von Jan van der Putten und Roberta Zollo

Der Katalog erscheint als Nr. 14 der Zeitschrift manuscript cultures anlässlich der Ausstellung „Die Macht der Schrift: 
Die Manuskriptkultur der Toba-Batak aus Nord-Sumatra“ | ‘The Power of Writing: The Manuscript Culture of the 
Toba Batak from North Sumatra’ im Museum am Rothenbaum – Kulturen und Künste der Welt (MARKK), Hamburg, 
vom 7. Mai – 14. Juni, 2020, sowie der Austellung ‘Pameran Naskah-Naskah Batak’ | „Ausstellung von Batak- 
Manuskripten“ im Indonesischen Generalkonsulat Hamburg, 7. – 24. März  2020.

Wir danken  dem Museum am Rothenbaum – Kulturen und Künste der Welt (MARKK), Hamburg, für die gelungene 
gemeinsame Organisation dieser Ausstellung. Der Deutschen Forschungsgemeinschaft (DFG) danken wir für die 
großzügige Unterstützung bei der Drucklegung des Katalogbandes.

THE SERIES: STUDIES IN MANUSCRIPT CULTURES
The series Studies in Manuscript Cultures (SMC) publishes monographs and 
collective volumes contributing to the study of written artefacts. This fi eld of 
study embraces disciplines such as art history, codicology, epigraphy, history, 
material analysis, palaeography and philology.
SMC encourages comparative approaches, without regional, linguistic, 
temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
discussions in cultural studies.

STUDIES IN 
MANUSCRIPT CULTURES

The book explores the world of Chinese manuscripts from ninth to tenth 
century Dunhuang, an oasis city along the Silk Roads. It centres around 
four groups of manuscripts and argues for the existence of a unique local 
culture combining Chinese and Central Asian elements. The book makes a 
contribution to the study of cultural and linguistic interaction along the Silk 
Roads at the end of the fi rst millennium CE.
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21 – Disiecta Membra Musicae: Studies in Musical Fragmentology, 
edited by Giovanni Varelli

Although fragments from music manuscripts have occupied a place of consid-
erable importance since the very early days of modern musicology, a collec-
tive, up-to-date, and comprehensive discussion of the various techniques and 
approaches for their study was lacking. On-line resources have also become 
increasingly crucial for the identification, study, and textual/musical recon-
struction of fragmentary sources. Disiecta Membra Musicae. Studies in Mu-
sical Fragmentology aims at reviewing the state of the art in the study of me-
dieval music fragments in Europe, the variety of methodologies for studying 
the repertory and its transmission, musical palaeography, codicology, liturgy, 
historical and cultural contexts, etc. This collection of essays provides an op-
portunity to reflect also on broader issues, such as the role of fragments in last 
century’s musicology, how fragmentary material shaped our conception of the 
written transmission of early European music, and how new fragments are be-
ing discovered in the digital age. Known fragments and new technology, new 
discoveries and traditional methodology alternate in this collection of essays, 
whose topics range from plainchant to ars nova and fifteenth- to sixteenth- 
century polyphony. 
 
22 – Dunhuang Manuscript Culture: End of the First Millennium,  
by Imre Galambos

Dunhuang Manuscript Culture explores the world of Chinese manuscripts from 
ninth–tenth century Dunhuang, an oasis city along the network of pre-modern 
routes known today collectively as the Silk Roads. The manuscripts have been 
discovered in 1900 in a sealed-off side-chamber of a Buddhist cave temple, 
where they had lain undisturbed for for almost nine hundred years. The dis-
covery comprised tens of thousands of texts, written in over twenty different 
languages and scripts, including Chinese, Tibetan, Old Uighur, Khotanese, 
Sogdian and Sanskrit. This study centres around four groups of manuscripts 
from the mid-ninth to the late tenth centuries, a period when the region was 
an independent kingdom ruled by local families. The central argument is that 
the manuscripts attest to the unique cultural diversity of the region during this 
period, exhibiting – alongside obvious Chinese elements – the heavy influence 
of Central Asian cultures. As a result, it was much less ‘Chinese’ than com-
monly portrayed in modern scholarship. The book makes a contribution to the 
study of cultural and linguistic interaction along the Silk Roads. 

THE SERIES: STUDIES IN MANUSCRIPT CULTURES
The series Studies in Manuscript Cultures (SMC) publishes monographs and 
collective volumes contributing to the study of written artefacts. This fi eld of 
study embraces disciplines such as art history, codicology, epigraphy, history, 
material analysis, palaeography and philology.
SMC encourages comparative approaches, without regional, linguistic, 
temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
discussions in cultural studies.

STUDIES IN 
MANUSCRIPT CULTURES

Fragments of music manuscripts are some of the commonest fi nds inside 
bindings of later volumes, or unlabeled boxes tucked away in libraries and 
archives. Their surviving radically shaped our modern understanding of 
early European music. This volume looks at ‘disiecta membra’ not as relics 
of a lost whole, but as principal objects of study, illuminating societal, 
material, and cultural contexts, and requiring specifi c approaches and 
methodologies
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temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
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STUDIES IN 
MANUSCRIPT CULTURES

The book explores the world of Chinese manuscripts from ninth to tenth 
century Dunhuang, an oasis city along the Silk Roads. It centres around 
four groups of manuscripts and argues for the existence of a unique local 
culture combining Chinese and Central Asian elements. The book makes a 
contribution to the study of cultural and linguistic interaction along the Silk 
Roads at the end of the fi rst millennium CE.
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from the mid-ninth to the late tenth centuries, a period when the region was 
an independent kingdom ruled by local families. The central argument is that 
the manuscripts attest to the unique cultural diversity of the region during this 
period, exhibiting – alongside obvious Chinese elements – the heavy influence 
of Central Asian cultures. As a result, it was much less ‘Chinese’ than com-
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bindings of later volumes, or unlabeled boxes tucked away in libraries and 
archives. Their surviving radically shaped our modern understanding of 
early European music. This volume looks at ‘disiecta membra’ not as relics 
of a lost whole, but as principal objects of study, illuminating societal, 
material, and cultural contexts, and requiring specifi c approaches and 
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tive, up-to-date, and comprehensive discussion of the various techniques and 
approaches for their study was lacking. On-line resources have also become 
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period, exhibiting – alongside obvious Chinese elements – the heavy influence 
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Forthcoming
23 – Education Materialised: Reconstructing Teaching and Learning 
Contexts through Manuscripts, edited by Stefanie Brinkmann, 
Giovanni Ciotti, Stefano Valente and Eva Maria Wilden

Manuscripts have played a crucial role in the educational practices of virtu-
ally all cultures that have a history of using them. As learning and teaching 
tools, manuscripts become primary witnesses for reconstructing and stu-
dying didactic and research activities and methodologies from elementary 
levels to the most advanced.
The present volume investigates the relation between manuscripts and educatio-
nal practices focusing on four particular research topics: educational settings: tea-
chers, students and their manuscripts; organising knowledge: syllabi; exegetical 
practices: annotations; modifying tradition: adaptations.
The volume offers a number of case studies stretching across geophysical 
boundaries from Western Europe to South-East Asia, with a time span ran-
ging from the second millennium BCE to the twentieth century CE.                                    

THE SERIES: STUDIES IN MANUSCRIPT CULTURES
The series Studies in Manuscript Cultures (SMC) publishes monographs and 
collective volumes contributing to the study of written artefacts. This fi eld of 
study embraces disciplines such as art history, codicology, epigraphy, history, 
material analysis, palaeography and philology.
SMC encourages comparative approaches, without regional, linguistic, 
temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
discussions in cultural studies.

STUDIES IN 
MANUSCRIPT CULTURES

This volume reveals how manuscripts may be used in gaining knowledge of 
educational practices across Africa, Asia and Europe from the Babylonian 
period up to the twentieth century. Four major research topics are 
addressed: transmission of knowledge through institutional or private 
educational settings, organisation of knowledge as refl ected in syllabi, 
exegetical practices and annotations, adaptation of learning traditions.
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großzügige Unterstützung bei der Drucklegung des Katalogbandes.

THE SERIES: STUDIES IN MANUSCRIPT CULTURES
The series Studies in Manuscript Cultures (SMC) publishes monographs and 
collective volumes contributing to the study of written artefacts. This fi eld of 
study embraces disciplines such as art history, codicology, epigraphy, history, 
material analysis, palaeography and philology.
SMC encourages comparative approaches, without regional, linguistic, 
temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
discussions in cultural studies.

STUDIES IN 
MANUSCRIPT CULTURES

The book explores the world of Chinese manuscripts from ninth to tenth 
century Dunhuang, an oasis city along the Silk Roads. It centres around 
four groups of manuscripts and argues for the existence of a unique local 
culture combining Chinese and Central Asian elements. The book makes a 
contribution to the study of cultural and linguistic interaction along the Silk 
Roads at the end of the fi rst millennium CE.
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21 – Disiecta Membra Musicae: Studies in Musical Fragmentology, 
edited by Giovanni Varelli

Although fragments from music manuscripts have occupied a place of consid-
erable importance since the very early days of modern musicology, a collec-
tive, up-to-date, and comprehensive discussion of the various techniques and 
approaches for their study was lacking. On-line resources have also become 
increasingly crucial for the identification, study, and textual/musical recon-
struction of fragmentary sources. Disiecta Membra Musicae. Studies in Mu-
sical Fragmentology aims at reviewing the state of the art in the study of me-
dieval music fragments in Europe, the variety of methodologies for studying 
the repertory and its transmission, musical palaeography, codicology, liturgy, 
historical and cultural contexts, etc. This collection of essays provides an op-
portunity to reflect also on broader issues, such as the role of fragments in last 
century’s musicology, how fragmentary material shaped our conception of the 
written transmission of early European music, and how new fragments are be-
ing discovered in the digital age. Known fragments and new technology, new 
discoveries and traditional methodology alternate in this collection of essays, 
whose topics range from plainchant to ars nova and fifteenth- to sixteenth- 
century polyphony. 
 
22 – Dunhuang Manuscript Culture: End of the First Millennium,  
by Imre Galambos

Dunhuang Manuscript Culture explores the world of Chinese manuscripts from 
ninth–tenth century Dunhuang, an oasis city along the network of pre-modern 
routes known today collectively as the Silk Roads. The manuscripts have been 
discovered in 1900 in a sealed-off side-chamber of a Buddhist cave temple, 
where they had lain undisturbed for for almost nine hundred years. The dis-
covery comprised tens of thousands of texts, written in over twenty different 
languages and scripts, including Chinese, Tibetan, Old Uighur, Khotanese, 
Sogdian and Sanskrit. This study centres around four groups of manuscripts 
from the mid-ninth to the late tenth centuries, a period when the region was 
an independent kingdom ruled by local families. The central argument is that 
the manuscripts attest to the unique cultural diversity of the region during this 
period, exhibiting – alongside obvious Chinese elements – the heavy influence 
of Central Asian cultures. As a result, it was much less ‘Chinese’ than com-
monly portrayed in modern scholarship. The book makes a contribution to the 
study of cultural and linguistic interaction along the Silk Roads. 

THE SERIES: STUDIES IN MANUSCRIPT CULTURES
The series Studies in Manuscript Cultures (SMC) publishes monographs and 
collective volumes contributing to the study of written artefacts. This fi eld of 
study embraces disciplines such as art history, codicology, epigraphy, history, 
material analysis, palaeography and philology.
SMC encourages comparative approaches, without regional, linguistic, 
temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
discussions in cultural studies.

STUDIES IN 
MANUSCRIPT CULTURES

Fragments of music manuscripts are some of the commonest fi nds inside 
bindings of later volumes, or unlabeled boxes tucked away in libraries and 
archives. Their surviving radically shaped our modern understanding of 
early European music. This volume looks at ‘disiecta membra’ not as relics 
of a lost whole, but as principal objects of study, illuminating societal, 
material, and cultural contexts, and requiring specifi c approaches and 
methodologies
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SMC encourages comparative approaches, without regional, linguistic, 
temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
discussions in cultural studies.
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century Dunhuang, an oasis city along the Silk Roads. It centres around 
four groups of manuscripts and argues for the existence of a unique local 
culture combining Chinese and Central Asian elements. The book makes a 
contribution to the study of cultural and linguistic interaction along the Silk 
Roads at the end of the fi rst millennium CE.
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where they had lain undisturbed for for almost nine hundred years. The dis-
covery comprised tens of thousands of texts, written in over twenty different 
languages and scripts, including Chinese, Tibetan, Old Uighur, Khotanese, 
Sogdian and Sanskrit. This study centres around four groups of manuscripts 
from the mid-ninth to the late tenth centuries, a period when the region was 
an independent kingdom ruled by local families. The central argument is that 
the manuscripts attest to the unique cultural diversity of the region during this 
period, exhibiting – alongside obvious Chinese elements – the heavy influence 
of Central Asian cultures. As a result, it was much less ‘Chinese’ than com-
monly portrayed in modern scholarship. The book makes a contribution to the 
study of cultural and linguistic interaction along the Silk Roads. 
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SMC encourages comparative approaches, without regional, linguistic, 
temporal or other limitations on the objects studied; it contributes to a larger 
historical and systematic survey of the role of written artefacts in ancient 
and modern cultures, and in so doing provides a new foundation for ongoing 
discussions in cultural studies.
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Fragments of music manuscripts are some of the commonest fi nds inside 
bindings of later volumes, or unlabeled boxes tucked away in libraries and 
archives. Their surviving radically shaped our modern understanding of 
early European music. This volume looks at ‘disiecta membra’ not as relics 
of a lost whole, but as principal objects of study, illuminating societal, 
material, and cultural contexts, and requiring specifi c approaches and 
methodologies
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18 – Canones: The Art of Harmony. The Canon Tables of the Four 
Gospels, edited by Alessandro Bausi, Bruno Reudenbach, and Hanna 
Wimmer

The so-called ‘Canon Tables’ of the Christian Gospels are an absolutely re-
markable feature of the early, late antique, and medieval Christian manuscript 
cultures of East and West, the invention of which is commonly attributed to 
Eusebius and dated to first decades of the fourth century AD. Intended to host 
a technical device for structuring, organizing, and navigating the Four Gos-
pels united in a single codex – and, in doing so, building upon and bringing 
to completion previous endeavours – the Canon Tables were apparently from 
the beginning a highly complex combination of text, numbers and images, that 
became an integral and fixed part of all the manuscripts containing the Four 
Gospels as Sacred Scripture of the Christians and can be seen as exemplary for 
the formation, development and spreading of a specific Christian manuscript 
culture across East and West AD 300 and 800.

This book offers an updated overview on the topic of ‘Canon Tables’ in 
a comparative perspective and with a precise look at their context of origin, 
their visual appearance, their meaning, function and their usage in different 
times, domains, and cultures.

20 – Fakes and Forgeries of Written Artefacts from Ancient 
Mesopotamia to Modern China, edited by Cécile Michel and Michael 
Friedrich

Fakes and forgeries are objects of fascination. This volume contains a series 
of thirteen articles devoted to fakes and forgeries of written artefacts from the 
beginnings of writing in Mesopotamia to modern China. The studies empha-
sise the subtle distinctions conveyed by an established vocabulary relating to 
the reproduction of ancient artefacts and production of artefacts claiming to 
be ancient: from copies, replicas and imitations to fakes and forgeries. Fakes 
are often a response to a demand from the public or scholarly milieu, or even 
both. The motives behind their production may be economic, political, reli-
gious or personal – aspiring to fame or simply playing a joke. Fakes may be 
revealed by combining the study of their contents, codicological, epigraphic 
and palaeographic analyses, and scientific investigations. However, certain fa-
mous unsolved cases still continue to defy technology today, no matter how 
advanced it is. Nowadays, one can find fakes in museums and private collec-
tions alike; they abound on the antique market, mixed with real artefacts that 
have often been looted. The scientific community’s attitude to such objects 
calls for ethical reflection.
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