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Preface

The present introductory handbook on comparative oriental manuscript studies is the main achievement of the Re-
search Networking Programme ‘Comparative Oriental Manuscript Studies’ (COMSt), funded by the European Sci-
ence Foundation from June 2009 to May 2014. Within the framework of the five-year programme, several hundred 
scholars from ‘central’ as well as ‘marginal’ fields related to manuscript study and research had the opportunity of 
exchanging ideas and discussing diverse approaches, looking for common ground and a better understanding of the 
others’ reasons and methodology in manuscript studies: from codicology to palaeography, from textual criticism and 
scholarly editing to cataloguing as well as conservation and preservation issues, and always taking into account the 
increasing importance of digital scholarship and the natural sciences.

Out of the larger community of COMSt members and associates, a smaller group of scholars and experts have 
enthusiastically accepted the challenge of contributing one or more pieces to this handbook, being convinced of the 
importance of presenting in a compact form not only the state of the art but a coordinated reflection on a wide range of 
selected themes on comparative manuscript studies. Working together, sometimes in unpredictable grouping constel-
lations, they carried out their task to the best of their abilities. For all this, all those who have volunteered to contribute 
to this enterprise deserve the deepest gratitude.

The handbook is the result of joint and cooperative work both within each of the five Teams of the programme 
and across the Teams. Each Team was directed and coordinated by a Team-Leader (and in some cases by a Co-Leader) 
who assumed the major responsibility of the work. The central management of the project was provided by the Pro-
ject Coordinator in Hamburg, and the general supervision, by an international Steering Committee representing the 
countries and their respective funding institutions (national research councils and/or academies as well as single uni-
versities in some cases) which made the COMSt project possible through the European Science Foundation. They are, 
in alphabetical order, Belgium, Cyprus, Denmark, France, Germany, Greece, Israel, Italy, the Netherlands, Norway, 
Slovakia, Sweden, and Switzerland. It has been my honour to chair the Steering Committee since December 2009, 
when my predecessor and co-applicant for the COMSt project, Siegbert Uhlig, resigned. During the second phase of 
the project, which was more directly focused on the preparation of the handbook, an Editorial Board composed of the 
Team Leaders and a few members of the Steering Committee took the most important decisions related to this task. 
Throughout the project runtime, the organizational umbrella was provided by the European Science Foundation as the 
funding institution and by its Standing Committee for the Humanities.

Peer reviewing was a major asset of the network. Besides undergoing the obligatory mid-term and final evalua-
tions by the European Science Foundation, the COMSt programme continuously subjected itself to an internal review 
process. It is now time to face a more crucial trial, namely the verdict of our readers as to whether the cooperative and 
comparative approach is indeed so sound, fruitful and useful that it might set standards for future research. What is 
certain even now is that many people who have taken part in COMSt share the feeling that the scholarly and human 
experience acquired during this project will last a long time.

Some explanation is due to the larger community of all those who have participated in COMSt activities in the 
last few years on how the work was actually conducted. We may certainly state that neither the Steering Committee 
nor the Editorial Board have ever reduced ‘formalities’ in the technical sense to ‘simple formalities’. In projects such 
as COMSt, formalities are matters of substance indeed, and they were approached accordingly. Every application 
for a workshop or a travel grant, report, minutes, every draft submitted for the present volume, all were openly and 
thoroughly discussed, without any pre-determined result. There may be projects where any question is settled in a 
two-minute discussion, or even without any discussion at all. In the case of COMSt, this was never the case—even 
if in some cases this might have caused some inconvenience. True collegiality—sharing responsibilities, the search 
for unanimity wherever possible or at least for widely shared compromises, without concealing divergences and open 
questions—has always been the leading work principle in COMSt.

The community of scholars that cooperated in the Comparative Oriental Manuscript Studies Research Network-
ing Programme was inspired right from the beginning by the common expectation that an agreed approach can provide 
a significant contribution to progress in manuscript research, both on a general, interdisciplinary level and with regard 
to the individual disciplines of manuscript book culture; this community has therefore volunteered to accomplish a 
common task deemed important and urgent. The academic backgrounds of the COMSt members are different but, 
along with their respective differences and various ideas and attitudes, they have shared some basic convictions, 
which in some cases were challenged or looked upon in a new or different light in the course of these years. The 
intensive activity of exchanging ideas, experiences and points of view has eventually served to create a common 
language and to focus on the topics that were selected as relevant and crucial in the comparative perspective. The 
many core-points where the practice of the COMSt activity and interchange deployed its fruitful results with regard 
to achievements and contents, reveal themselves in the chapters of the present manual.
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Not only do COMSt associates come from different nationalities and research disciplines, they differ also in 
regard to their formal academic role and status: there are full professors, professores emeriti, even honoris causa 
laureati, members of venerable academies, side by side with young emerging researchers, as well as non-academic 
professionals who mostly work outside the narrower university circles. As a result, new ideas and research concepts 
have been developed by many, if not all, participants and contributors. Moreover, some of the early stage researchers 
involved may even have acquired better career chances thanks to their active participation and to the contacts estab-
lished through the programme.

The differences regarded also the degree of challenge involved, even for people with the same or similar aca-
demic status. For some of them, being involved in a project with a comparative perspective of this type may have been 
just one more among many contributions already delivered within the framework of international and cooperative 
endeavours. This is true for all those whose discipline was well advanced before in terms of available handbooks, 
comprehensive syntheses, introductory works, as well as methodological standardization, or first-hand work carried 
out in the field—for example, some codicologists who were in the forefront of our work, and generally participants 
coming from fields with a stronger methodological orientation. For them, contributing might have meant mainly a 
question of selection, or of putting new accents and fine-tuning. For those who best interpreted their project role, the 
COMSt project was another intriguing challenge. Others, however, had to start from next to nothing in some cases, 
building upon scant information available only in less accessible languages, or upon very elementary previous re-
search, or working with a highly restricted profile and with special linguistic prerequisites. The COMSt undertaking 
was anything but a minor task. Contributing to this endeavour meant the collecting of data scattered across a number 
of publications and selecting and narrowing down all essential data to a concise synthesis, in a clear and comprehen-
sible form of presentation and, what was even more crucial, in a comparative perspective. In many cases this implied 
undertaking first-hand research ad hoc, starting from catalogues or, in some cases, from the manuscripts themselves, 
sometimes even from still unexplored collections requiring hard field work.

Another important factor to be considered was the need, agreed by the members, to produce an introductory 
handbook that could be used by a wide audience, by students as well as by established scholars on manuscripts in dif-
ferent fields looking for reliable and up-to-date information. The profile of the handbook therefore remains that of a 
didactic and elementary work, with the ambition to cover, with a consistency and coherence never attempted before, 
the whole spectrum of manuscript cultures envisaged by COMSt (see below for this). Starting from the example of 
some comprehensive comparative handbooks of the last decade, each one with its own merits (for example Maniaci 
2002a; Agati 2003; Géhin 2005; Agati 2009), our intention was to go beyond them in focusing on oriental manuscript 
cultures in an unrestricted perspective, where the consideration of ‘materiality’ is not intentionally regarded as op-
posed or detrimental or alternative to textual investigation, and vice versa, and where everything is put at the service 
of a better ‘understanding’ of manuscript cultures (including the textual heritage they carry).

This handbook is neither intended to be exclusively a Nachschlagewerk nor a Sachlexikon nor an Encyclopaedia. 
Articulated in chapters, it still aims at being, especially in its introductory sections, a book that can be read from the 
beginning to the end. As we all well know from our own experience, it is anything but a simple task to avoid special-
isms and, at the same time, not to miss the most essential data. Since the very beginning of our work, we have at-
tempted not to include and consider in our handbook every single detail for every manuscript culture considered, but 
only and precisely those which appeared important in the light of our comparative (or even contrastive) perspective, 
aiming at a comparison against a vast and various background.

Thinking more broadly, our project was also a serious attempt to defend and preserve the COMSt-related fields 
within the academic world. We know that disciplines and fields are often determined and justified by the mere ex-
istence of an easily accessible handbook or, in the better cases, sets of handbooks, textbooks, series and journals. 
The lack of comprehensive introductory works which are reliable, up-to-date, of broad interest and accessible to a 
wide audience and might be used in teaching, has a direct impact on the survival of the ‘small subjects’ most of the 
COMSt-related disciplines pertain to. The decision to make the COMSt handbook freely accessible online and print-
able on demand in a paper version at an affordable price was strategic in this respect, and not just meant to meet the 
prescriptions of the European Science Foundation. We deliberately declined to produce an extremely expensive work 
that might be bought only by a few libraries and research institutions; on the other hand, a plain electronic edition 
only to be accessed and downloaded as a PDF file was not regarded as a desirable solution either. Dealing with two 
millennia of manuscripts and codices, we did not want to dismiss the possibility of circulating a real book in our turn.

It remains, hopefully, only to say,
Lector intende: laetaberis.

Alessandro Bausi
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Notes to the reader

A series of editorial choices have shaped the present handbook. While most are clear and transparent, some may need 
explanation. 

The language of the book is British English, in the standard suggested by the New Oxford Style Manual (Oxford: 
Oxford University Press, third impression, 2012). The style is reflected in the orthography (including capitalization) 
and punctuation throughout the volume. 

Some exceptions to the Oxford style have been necessary. A notable exception is the bibliographic format: for 
the sake of clarity and economy, we have adopted the author–date referencing method in the text; the works cited are 
listed alphabetically by author in the general bibliography at the end of the volume. For works with three or more 
authors, citations have been abbreviated to the name of the first author followed by ʽet al.ʼ; in the final bibliography, 
the names of the co-authors are provided between a pair of curly brackets. In order to keep works by the same author 
together in the bibliography, the spelling of names has been standardized, with the variants provided in square brack-
ets. Authors bearing the same surname appear separately in the final bibliography; in order to help the readers identify 
the right title, the initial or, if this is not sufficient for the disambiguation, an abbreviation of the first name is supplied 
after the surname whenever the work is cited in the handbook.

In order to increase the readability of the volume, and underline its handbook character, it has been decided not 
to use footnotes, with the exception of acknowledgements at the beginning of some chapters or sections. Usability 
was also the reason behind the decision to keep the number of abbreviations to a minimum; the list of abbreviations 
used can be found on p. xxi. Practical use is further facilitated by a number of internal cross-references to paragraphs 
or chapters within the handbook. 

The authors and editors have tried hard to illustrate aspects that may be difficult to put in words by appropriate 
figures and tables. The overwhelming majority of images in this volume are previously unpublished. The illustrations 
are numbered continuously, the designation always beginning with the number of the chapter and the subchapter in 
which the figure is to be found (for example the first figure in Chapter 1, subchapter 9, is referred to as fig. 1.9.1, etc.). 
The maps showing the approximate extent of the individual manuscript traditions in the General introduction § 3 are 
numbered continuously as Map 1, Map 2, etc. A list of all figures, tables, and maps is included on p. xxiii. 

The readers are further assisted by the indexes of languages and traditions, place names, persons and works, in-
stitutions and projects, and manuscripts and manuscript collections. The general index concludes the volume.

Abbreviations

ag		  Georgian era
ah		  anno Hegirae
bce		  Before Common Era
c.		  circa
C		  Celsius (degrees centigrade)
ce		  Common Era
Ch.		  Chapter
cf.		  confer
cm		  centimetre(s)
cp.		  compare
d.		  died
ed.		  editor, edited
e.g.		  exempli gratia, for example
et al.		  et alii, and others
etc.		  et cetera, and so on
f. (ff.)		  folium (folia)

fig. (figs.)	 figure(s)
i.e. 		  id est, that is
l. (ll.)		  line(s)
lit.		  literally
m		  metre(s)
mm		  millimetre(s)
MS (MSS) 	 manuscript(s)
n. (nn.)		  note(s)
nm		  nanometre(s)
no. (nos.) 	 number(s)
p. (pp.) 		  page(s)
pl. (pls)		  plate(s)
r		  recto
Š.		  Šamsī (solar Hegira)
v		  verso
vs.		  versus

For the abbreviations of the names of contributors see Copyright page.
For the abbreviations of libraries and collections, see Indexes: Collections and manuscripts.
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Maps
(Unless specified otherwise, the schematic maps in the General introduction show the places mentioned in the text as well as 
some other sites considered relevant by the authors and the editors of the Handbook)

Map 1 Manuscript traditions in Arabic script © Eugenia Sokolinski 2014. Data source for Africa: Mumin – Versteegh 2014, 36.
Map 2 Centres of Armenian manuscript production © Eugenia Sokolinski 2014. 
Map 3 Centres of Avestan manuscript production © Eugenia Sokolinski 2014. 
Map 4 Area of Coptic manuscript production © Eugenia Sokolinski 2014. Data source: Bagnall – Rathbone 2004, 20.
Map 5 Centres of Ethiopic manuscript production © Eugenia Sokolinski 2014. Main data source: Uhlig – Bausi 2014, 622.
Map 6 Centres of Georgian manuscript production © Eugenia Sokolinski 2014. Main data source: Ḳaranaʒe et al. 2010, 7.
Map 7 Centres of Byzantine Greek manuscript production © Eugenia Sokolinski 2014. 
Map 8 Geo-cultural entities of Hebrew medieval manuscripts and centres of manuscript production © Eugenia Sokolinski 2014. 
Map 9 Centres of Slavonic medieval manuscript production © Eugenia Sokolinski 2014. 
Map 10 Centres of Syriac manuscript production © Eugenia Sokolinski 2014. Data source: Briquel-Chatonnet 2013b.

Tables
Table 0.2.1 ASCII encoding standard (7-bit).
Table 0.2.2 Greek text with its BETA-Code representation (Hesiod, Theogony).
Table 0.2.3 Non-standard 8-bit encoding (‘DOS/IBM’, ‘Extended ASCII’, ‘Codepage 437’).
Table 0.2.4 Non-standard 8-bit encoding (Mac OS).
Table 0.2.5 Standardized 8-bit encoding (ANSI / ISO 8859-1 plus MS-Windows / Codepage 1252).
Table 0.2.6 Standardized 8-bit mapping: ISO 8859-1 vs. ISO 8859-5.
Table 0.2.7 Non-standard 8-bit encoding: Ancient (‘polytonic’) Greek.
Table 0.2.8 Non-standard 8-bit encoding: Latin font with diacritics for Iranian languages.
Table 0.2.9 16-bit encoding: Unicode blocks Latin and Cyrillic.
Table 0.2.10 Example of the character/glyph distinction in Unicode.
Table 0.2.11 16-bit font mapping: The ‘Private Use Area’ of Unicode.
Table 0.2.12 Near-to-facsimile rendering of MS Vienna, ÖNB, Cod.Vind.georg. 2, front fly-leaf (excerpt).
Table 0.2.13 Rendering of Vienna, ÖNB, Cod.Vind.georg. 2, f. 1a (excerpt). (a) Plain text rendering (b) Overlapping 

hierarchies (non-compliant) (c) Overlapping hierarchies (compliant).
Table 0.2.14 Relational database structure used in cataloguing (example).
Table 0.2.15 XML database structure used in cataloguing (example).
Table 0.2.16 Digitizing a manuscript page of A4 size.
Table 1.9.1 Geo-cultural distribution of column layout in dated manuscripts until 1500 (excluding the Orient except for 

Yemen, since many manuscripts are fragmentary); total numbers and percentage within zone.
Table 1.9.2 Geo-cultural distribution of column layout in dated biblical manuscripts until 1500.
Table 1.9.3 Geo-cultural distribution of column layout in dated biblical manuscripts up to 300 mm height.
Table 1.9.4 Geo-cultural distribution of column layout in dated biblical manuscripts taller than 350 mm.
Table 1.9.5 Heights of dated manuscripts until 1500 (excluding the Orient).
Table 1.9.6 Heights of dated biblical manuscripts until 1500 (excluding the Orient).
Table 2.8.1 Hebrew script types and models.
Table 3.3.16.1 Comparison of manuscripts Paris, BnF, Arabe 328e, Kuwait, LNS, 19CAab, and London, BL, Or. 2165.
Table 3.3.16.2 Fragments of the Qurʾān on parchment before 750 CE.

Table 5.5.1 Summary of the key parameters for proper manuscript storage.
Table 5.5.2 Hygroscopic capacity of the main manuscript materials.

Figures
Introduction
Fig. 0.2.1 From 7-bit to 32-bit encoding.
Fig. 0.2.2 Vienna, ÖNB, Cod.Vind.georg. 2, front fly-leaf (excerpt).
Fig. 0.2.3 Online edition of the Graz Sinai Lectionary.
Fig. 0.2.4 Search engine output (cịgni ‘book’).
Fig. 0.2.5 Leipzig, UB, Cod. gr. 2, f. 10r (left: Giobert tincture damage, right: oak-gall tincture damage), © FA & 

Universitätsbibliothek Leipzig.
Fig. 0.2.6 Oxford, Bodleian library, MS. Auct. T. 4. 21 (Misc. 259), f. 255r (multispectral image), © FA & Bodleian 

Library.



xviii Tables, figures, and maps

Chapter 1
Fig. 1.2.1 Persian poetry by Abū ʽAbdallāh Mušarraf al-Dīn b. Muṣliḥ al-Dīn, known as Saʽdī (d.1292), paper, seventeenth 

century, Leipzig, UB, or. 325, ff. 40v–41r.
Fig. 1.2.2 Rome, Museo Nazionale di Arte Orientale, inv. 21368/31705r, Firdawsī, Šāhnāma, Persia, fifteenth century, four-

columns poetical text with a central titling panel.
Fig. 1.2.3 Rome, Biblioteca dell’Accademia Nazionale dei Lincei e Corsiniana, Or. 5, Ṣafadī, al-Wāfī bi-al-wafayāt, 

Damascus, mid-fourteenth century, ff. 18v–19r: an Arabic bio-bibliographical dictionary with rubrication for entry 
titles and names.

Fig. 1.2.4 Leiden, Leiden University Library, Or. 11051, sixteenth century, Šarḥ-i Dīwān-i Ḥāfiẓ, the Ottoman Turkish 
commentary by Muṣliḥ al-Dīn Muṣṭafā b. Ša‘bān ʻSurūrīʼ (d.969 ah/1562 ce), on the Dīwān of Ḥāfiẓ Šīrāzī (d. 792 
ah), ff. 1v–2r, photograph by KS.

 Fig. 1.3.1 Los Angeles, CA, J. Paul Getty Museum, MS 59, Four Gospels, 1256, 265 ×190 mm, f. 8r, photograph courtesy 
of the Paul Getty Museum.

Fig. 1.3.2 Los Angeles, CA, J. Paul Getty Museum, MS Ludwig I 14: Bible, Isfāhān, 1637/1638, 252 × 183 mm, f. 3r, 
photograph courtesy  of the Paul Getty Museum.

Fig. 1.4.1 St Petersburg, RNB, n.s. 21 (from Kokowzoff 1906, f. 1r): ancient period.
Fig. 1.4.2 London, BL, Add. 14644, f. 29r (drawing by Land 1875, plate VIII): mediaeval period.
Fig. 1.5.1 Turin, Soprintendenza Archeologica del Piemonte e del Museo Antichità Egizie, cod. I, f. 23v, Vita Eudoxiae, 

papyrus, c. sixth/seventh century, photograph Archivio fotografico.
Fig. 1.5.2 Naples, Biblioteca Nazionale Vittorio Emanuele III, IB.3, tenth/eleventh century, f. 56r, Shenoute, Logos 5.
Fig. 1.5.3 Berlin, Staatsbibliothek zu Berlin – Preußischer Kulturbesitz, Or. fol. 1609, tenth/eleventh century, f. 6v, Canon 

Athanasii.
Fig. 1.5.4 Naples, Biblioteca Nazionale Vittorio Emanuele III, IB.16, c. tenth century, f. 4v.
Fig. 1.5.5 New Haven, Yale University Beinecke Rare Book and Manuscript Library, American Oriental Society Th / F84, 

c. seventeenth century, Coptic paper codex with leather binding, 170 × 125 × 50 mm. Above: left board (damaged), 
spine, final two quires (incomplete); below: final two quires (incomplete), right board; photograph by SE.

Fig. 1.6.1 Ethiopia, Tegrāy, Dabra Zayt, DZ-005, accordion book, fifteenth/sixteenth century, photograph Ethio-SPaRe.
Fig. 1.6.2 Ethiopia, Tegrāy, ʾAlʿāsā Mikāʾēl, AMMG-017, unfinished hymnary manuscript, nineteenth/twentieth century, 

photograph Ethio-SPaRe.
Fig. 1.6.3 Ethiopia, Tegrāy, Dabra Māʿṣo Yoḥānnes, MY-002, Homiliary, time of King Dāwit II, c.1380–1412, f. 81v, detail, 

photograph Ethio-SPaRe.
Fig. 1.6.4 Ethiopia, Tegrāy, ʿ Urā Qirqos, UM-39, ‘Aksumite Collection’, twelfth/thirteenth century, f. 76rb, detail, photograph 

Ethio-SPaRe.
Fig. 1.6.5 Ethiopia, Tegrāy, Muḵāʿ Qeddus Mikāʾēl, BMQM-006, Four Gospels, eighteenth century, f. 15r, photograph Ethio-

SPaRe.
Fig. 1.6.6 Ethiopia, Tegrāy, ʿ Addiqaḥārsi Makāna Ḥeywat Ṗarāqliṭos, AP-046, Vita and Miracles of the Martyrs of Ṗarāqliṭos, 

1523 ce, ff. 10v–11r, photograph Ethio-SPaRe.
Fig. 1.6.7 Ethiopia, Tegrāy, Mengāś Māryām, MQMA-010, Miracles of Mary, nineteenth century, with infixed ff. 9v–10r of 

an earlier time, seventeenth century (?), photograph Ethio-SPaRe.
Fig. 1.6.8 Ethiopia, Tegrāy, Endā Abbā Garimā, Abbā Garimā 2, Four Gospels, c. fourth–sixth century.
Fig. 1.6.9 Ethiopia, Tegrāy, Dabra Madhināt, Abuna ʿAbiya Egziʾ, Four Gospels, sixteenth century, ff. 161v–162r: St John 

and the incipit of the Gospel of John, photograph by Michael Gervers.
Fig. 1.6.10 Ethiopia, Lālibalā, Bētā Māryām, Nagara Māryām (Story of Mary), eighteenth century, ff. 10v–11r, photograph 

by Michael Gervers.
Fig. 1.6.11 Ethiopia, Amhārā, Saqotā Mikāʾēl Gabreʾēl, Ta˒āmmera Iyasus (Miracles of Jesus), eighteenth century, front 

cover, photograph by Michael Gervers.
Fig. 1.7.1 Sinai, St Catherine, georg. 98, page containing Ps. 64.11–65.11, photograph by Father Justin, May 2009.
Fig. 1.7.2 Tbilisi, National Centre of Manuscripts, H-2211, c. eleventh century, f. 2r, photograph courtesy of the National 

Centre of Manuscripts.
Fig. 1.7.3 Tbilisi, National Centre of Manuscripts, S-425, c.978/988, f. 24v, photograph courtesy of the National Centre of 

Manuscripts.
Fig. 1.7.4 Tbilisi, National Centre of Manuscripts, H-1667 (Ǯručị Gospels), twelfth century, f. 14v (Mt. 3.9–16), photograph 

courtesy of the National Centre of Manuscripts.
Fig. 1.7.5 Tbilisi, National Centre of Manuscripts, Q-908, of 1054, f. 88r: the beginning of the Gospel of Mark, photograph 

courtesy of the National Centre of Manuscripts.
Fig. 1.7.6 Tbilisi, National Centre of Manuscripts, S-391 (the Marṭvili Gospels), of 1050, f. 187v, Gospel of John 19.19–24, 

photograph courtesy of the National Centre of Manuscripts.
Fig. 1.7.7 Tbilisi, National Centre of Manuscripts, H-1667 (Ǯručị Gospels), twelfth century, f. 112r (Mk. 13.35), photograph 

courtesy of the National Centre of Manuscripts.
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Fig. 1.7.8 Tbilisi, National Centre of Manuscripts, A-648, of 1030, f. 2r, with the image of John Nesteutes, photograph 
courtesy of the National Centre of Manuscripts.

Fig. 1.7.9 Sinai, St Catherine, georg. 15, of 978, back cover of a later binding, photograph by JG, 2009.
Fig. 1.7.10 Tbilisi, National Centre of Manuscripts, Q-907 (Cq̣̇arostavi Gospels), of 1195, front cover.
Fig. 1.8.1 Athens, National Library of Greece, 223, palimpsest, lower uncial script (ogivale inclinata) in two columns, upper 

script: 28 April 1195 ce, Basil of Caesarea, Ascetica; lower script: eight/ninth century, Basil of Caesarea, Homilies 
in Hexaemeron; Ascetica, f. 268r, detail. 

Fig. 1.8.2 Athos, Pantokrator, 84, dated by the colophon 6 May 1362 ce, Collection of sermons by various church fathers 
(Panegyricon), ff. 424v-425r.

Fig. 1.8.3 Tirana, Albanian National Archives, 93, first half of the tenth century, Four Gospels, f. 224v: St John the Evangelist, 
photograph courtesy of the Centre for the Study of New Testament Manuscripts, <http://www.csntm.org>. 

Fig. 1.8.4 Rome, Biblioteca Vallicelliana, G70, end of the twelfth century, the liturgy of St John Chrysostom.
Fig. 1.8.5 Codex Sinaiticus, London, BL, Add. 43725, c.360 ce, f. 153r, Wisdom of Solomon 6.10. 
Fig. 1.8.6 Rome, Biblioteca Vallicelliana, B16, early eleventh century, a collection of works by St John Chrysostom, f. 70r, 

detail showing pricking, ruling for a two-column text layout and a quire signature in the upper right corner.
Fig. 1.9.1 Vatican City, BAV, Vat. ebr. 468, La Rochelle, 1215; colophon.
Fig. 1.9.2 Paris, BnF, Hébreu 1221, copied in Italy, 1285–1287, ff. 185v–186r, showing pricking on the outer margins.
Fig. 1.9.3 A student’s model of ruling board (misṭara) preserved in the Cairo Geniza, Cambridge, University Library, Taylor-

Schlechter K11.54.
Fig. 1.9.4 Signatures at the head of quires, MS Jerusalem, NLI, Heb. 8º2238, (Iran), 1106/1107, ff. 16v–17r.
Fig. 1.9.5 Double pricks for special lines (through lines), Vatican City, BAV, Vat. ebr. 438, f. 107v.
Fig. 1.9.6 Marking the openings of the central bifolium of the quires, Oxford, Bodleian Library, MS. Huntington 372, ff. 

205v–206r.
Fig. 1.9.7 Manuscript measurements in a snapshot from the SfarData database.
Fig. 1.9.8 Micrographic ‘carpet’ page of Masoretic notes in a manuscript of the Prophets, the Hebrew codex with the earliest 

dated colophon, Tiberias (Palestine) 894/895 (copied about a century later). Cairo, Karaite Synagogue, photograph 
courtesy of MBA.

Fig. 1.10.1 Codex Suprasliensis, eleventh century, f. 8r, photograph courtesy of the Ljubljana University Library.
Fig. 1.10.2 Ostromir Gospels, eleventh century, f. 2r, photograph courtesy of the Russian National Library.
Fig. 1.10.3 Birch-bark document, fourteenth century, Novgorod, State Historical Museum, gramota 366, photograph courtesy 

of V.L. Janin, <http://www.gramoty.ru>.
Fig. 1.10.4 Kiev Missal, tenth century, Kiev, Ukrainian National Library, 19264, f. 3r, photograph Ukrainian National Library.
Fig. 1.10.5 Codex Zographensis, tenth/eleventh century, St Petersburg, RNB, Glag. 1, f. 1r.
Fig. 1.10.6 Codex Assemanianus, eleventh century, Vatican City, BAV, Vat. slav. 3, f. 81v, from Ivanova-Mavrodinova – 

Džurova 1981.
Fig. 1.10.7 The Anikievo Gospel Book, early fifteenth century, Library of the Russian Academy of Sciences 34.7.3, ff. 

92v–93r, miniature showing St Mark and the incipit of the Gospel of Mark, photo from Sarab’janov – Smirnova 
2007, 457.

Fig. 1.10.8 Codex Rilensis 4/14, copied by Vladislav Grammaticus in 1456 (Hexaemeron), f. 1r, photograph courtesy of the 
abbot and the monks of the Monastery of St Ivan of Rila, Bulgaria, and the Virtual Library and Digital Archives of 
the Rila Monastery manuscript collection, Sofia University.

Fig. 1.11.1 London, BL, Rich. 7174, dated 1499, Four Gospels, ff. 94v–95r.
Fig. 1.11.2 Charfet, Bibliothèque patriarchale syro-catholique, Rahmani 79, of 1901, f. 40v, courtesy of Bibliothèque 

patriarcale syro-catholique, Charfet, Lebanon.
Fig. 1.11.3 Kaslik, Ordre Libanais Maronite, 983, dated 1673, lectionary, f. 93r, detail.
Fig. 1.11.4 Dublin, Chester Beatty, Syr. 3, eleventh century, Four Gospels, ff. 2v–3r.
Fig. 1.11.5 Berlin, Staatsbibliothek, Sachau 304, dated thirteenth century, Four Gospels, f. 90v. 
Fig. 1.11.6 Jerusalem, Biblioteca Generale della Custodia di Terra Santa, Syr. 6, seventeenth century.
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Fig. 2.2.1 Dīnār of ‘Abd al-Malik, dated 77 ah / 696–697 ce. Diameter: 19 mm; Weight: 4.25 g. London, British Museum, 

CM 1874 7–6 1, © Trustees of the British Museum.
Fig. 2.2.2 Detail of a papyrus from the chancellery of Qurra b. Šarīk, eighth century. Heidelberg, Institut für Papyrologie der 

Ruprecht-Karls-Universität Heidelberg, P.Heid.inv. Arab. 1.
Fig. 2.2.3 Islamic seal, 2 lines of angular script, eighth/ninth century. London, British Museum, no. 1892,0328.94, © Trustees 

of the British Museum.
Fig. 2.2.4ab Engraved sapphire and its impression, cursive script, tenth to thirteenth century ce (and later). London, private 

collection.
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Fig. 2.2.5 Qurʾān leaf, vellum, 288 × 203 mm, early eighth century; example of Ḥiǧāzī I script. Sūra X, 102–XI, 3; XI, 4–13; 
MS Vatican City, BAV, Vat. ar. 1605, f. 1v: Sūra XI, 4–13.

Fig. 2.2.6 Qurʾān leaf, vellum, 155 × 230 mm, ninth/tenth century; example of Group D of the Early Abbasid scripts. Sūra 
XC, 15–20; XCI, 1–5; MS Damascus, National Museum, Inv. ʿayn 350–351, verso.

Fig. 2.2.7 Qurʾān fragment, vellum, 100 × 85 mm, eleventh century. Example of New Style (NS) script. Sūra XXX, 50–53; 
XXXI, 25–30; MS Damascus, National Museum, Inv. ʿayn 344–345, verso.

Fig. 2.2.8 Isḥāq b. Sulaymān al-Isrāʾīlī, Kitāb maʿrifat al-bawl or Liber de urinis; vellum, dated Rabī‘ II 346 ah / 2 June–1 
July 957 ce; MS Vatican City, BAV, Vat. ar. 310; detail of f. 50v.

Fig. 2.3.1 Armeno-Greek papyrus, MS Paris, BnF, Arménien 332, pre-640 (Arab conquest of Egypt), recto and detail, 
photograph courtesy of the Bibliothèque nationale de France.

Fig. 2.3.2 Rounded upright or Mesropian erkatʿagir, Queen Mlkʿē Gospels, 862; MS Venice, Mekhitarist library, 1144, f. 89 
detail, photograph by DK.

Fig. 2.3.3 Cilician bolorgir, Gospels, Hromkla, 1268, painter Tʿoros Roslin; MS Yerevan, Matenadaran, 10675, formerly 
Jerusalem, Patriarchate, 3627, f. 137: Entry into Jerusalem, photograph courtesy of Matenadaran.

Fig. 2.3.4 Mixed erkatʿagir-bolorgir, Miscellany, 1231–1234, Sanahin; MS Yerevan, Matenadaran, 1204, f. 129, from Album 
2002.

Fig. 2.3.5 Šłagir, Miscellany, 1853–1854, Tabriz and Salmast; MS Yerevan, Matenadaran, 5138, f. 19, from Album 2002.
Fig. 2.3.6 Later bolorgir, Gregory of Nazianzus, Cyril of Alexandria, 1688, Isfāhān; MS Venice, Mekhitarist library, 1028, 

f. 95, photograph by DK.

Fig. 2.3.7 Decorative nōtrgir, Religious miscellany, 1740, Constantinople; MS Yerevan, Matenadaran, 101, f. 301, from 
Album 2002.

Fig. 2.4.1 Unimodular script; MS Berlin, Staatsbibliothek, Or. fol. 1605, f. 5v (detail).
Fig. 2.4.2 Bimodular script; MS Naples, Biblioteca Nazionale Vittorio Emanuele III, I.B.3, f. 59v (detail).
Fig. 2.6.1 Inscription from the Sioni church of Bolnisi, c.493–495 ce, fr om Mačạvariani 2008, 34.
Fig. 2.6.2 Vani Gospels, MS Tbilisi, National Centre of Manuscripts, A-1335, twelfth-thirteenth centuries, f. 10r, photo 

courtesy of the National Centre of Manuscripts.
Fig. 2.6.3 Life of Kartli, MS Tbilisi, National Centre of Manuscripts, S-30, 1633–1646, f. 470v, from Ḳaranaʒe et al. 2010, 

114.
Fig. 2.7.1 Florence, BML, inv. 10720 = PSI IV 367, recto. 
Fig. 2.7.2 Florence, BML, inv. 20949 = PSI XI 1213, recto, detail.
Fig. 2.7.3 Florence, BML, PSI XII 1278, recto, detail.
Fig. 2.7.4 Paris, BnF, Coislin 1, f. 15r, detail.
Fig. 2.7.5 Florence, BML, inv. 10005 = PSI II 126, recto, detail.
Fig. 2.7.6 Turin, Biblioteca Nazionale, B II 22, f. 199r, detail.
Fig. 2.7.7 Florence, BML, inv. 22015 = PSI XII 1266, recto, detail.
Fig. 2.7.8 Paris, BnF, Grec 1470, f. 12r, detail.
Fig. 2.7.9 Paris, BnF, Grec 1807, f. 20v, detail.
Fig. 2.7.10 Oxford, Corpus Christi College, 26, f. 20r, detail.
Fig. 2.7.11 Paris, BnF, Grec 1741, f. 2r, detail.
Fig. 2.7.12 Rome, Biblioteca Angelica, gr. 123, f. 5r, detail.
Fig. 2.7.13 Florence, BML, plut. 57.40, f. 19v, detail.
Fig. 2.7.14 Oxford, Bodleian Library, MS. Barocci 11, f. 10v.
Fig. 2.7.15 Oxford, Bodleian Library, MS. Barocci 18, f. 46b.
Fig. 2.7.16 Venice, BNM, gr. 464, f. 88r, detail.
Fig. 2.7.17 Paris, Musée du Louvre, Departement des Objets d’Art, MR 416 (Ivoires A 53; A 100), f. 237v, detail.
Fig. 2.9.1 Glagolitic alphabet, from Höfler – Šafařík 1857, table II.
Fig. 2.9.2 Small ustav, thirteenth century: Dobrejšo Gospels (MS Sofia, NBKM, 17), f. 3r. By permission of the Bulgarian 

National Library.
Fig. 2.9.3 Service Book of Patriarch Euthymius (MS Sofia, NBKM, 231), f. 51v, written by the priest Gerasim. By permission 

of the Bulgarian National Library.
Fig. 2.10.1 Inscription of Bireçik (6 (106) ce), from Drijvers – Healey 1999, pl. 40.
Fig. 2.10.2 ʾEsṭrangēlā script, MS London, BL, Add. 12150 (Edessa, 411 ce), from Hatch 1946, pl. 1.
Fig. 2.10.3 Script chart of Syriac letters, first to eighth centuries, from Healey 2000, 62.
Fig. 2.10.4 Serṭā script, MS London, BL, Add. 14623 (823 ce).
Fig. 2.10.5 Syro-oriental script, MS Yerevan, Matenadaran, syr. 11/114 (Kirkuk, 1861 ce).
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Fig. 3.2.1 Manual collation of Florilegium Coislinianum, cf. De Vos et al. 2010.
Fig. 3.2.2 Collation file of an artificial manuscript tradition in French, cf. Baret et al. 2006.
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Fig. 3.2.3 Table of collations of Florilegium Coislinianum, cf. Macé et al. 2012.
Fig. 3.2.4 Stemma codicum of Florilegium Coislinianum, cf. De Vos et al. 2010.
Fig. 3.2.5 Phylogenetic tree (parsimony, unrooted) of Florilegium Coislinianum, cf. Macé et al. 2012.
Fig. 3.2.6 Apparatus criticus in the edition of the Ethiopic Sinodos, ed. Bausi 1995b, 1.
Fig. 3.2.7 Apparatus in an edition of a Homily by Jacob of Serugh, ed. Rilliet 1986, 26.
Fig. 3.2.8 Example of apparatuses in Iacobi monachi Epistulae, Jeffreys – Jeffreys 2009, 8.
Fig. 3.2.9 Example of apparatuses (not final state) in Christophori Mitylenaii Versuum variorum collectio cryptensis, ed. De 

Groote 2012.
Fig. 3.2.10 Example of apparatuses in I trattati teologici di Sulaymān Ibn Ḥasan Al-Ġazzī, ed. La Spisa 2013, 49.
Fig. 3.2.11 Example of apparatuses (not final state) in De Beneficentia, ed. Holman et al. 2012. 
Fig. 3.2.12 Example of apparatuses (not final state) in Andronici Camateri Sacrum Armamentarium, ed. Bucossi forthcoming.
Fig. 3.2.13 Florilegium Coislinianum, β 4–5, ed. De Vos et al. 2010.
Fig. 3.2.14 Conspectus siglorum in Iohannis Chrysostomi De Davide et Saule homiliae tres, ed. Barone 2009.
Fig. 3.2.15 Gregory of Nyssa, De hominis opificio. O obrazě člověka, ed. Sels 2009, 163.
Fig. 3.2.16 Apparatus to The old Georgian version of the Prophets, ed. Blake – Brière 1963, 348–349.
Fig. 3.2.17 Proclus, In Parmenidem, ed. Steel et al. 2007. Appendices (samples).
Fig. 3.2.18 Appendix in Corpus Dionysiacum Arabicum, ed. Bonmariage – Moureau 2007, 214.
Fig. 3.3.2.1 Bausi 2011b, 28–29.
Fig. 3.3.4.1 Calzolari, forthcoming.
Fig. 3.3.5.1 Geldner’s 1885–1896 edition of Y. 9.1 (details of pp. 38 and 39 combined).
Fig. 3.3.5.2 Cantera’s provisional edition of Y. 9.1.
Fig. 3.3.5.3 Phonetica et orthographica of the first verses of Y. 9.1.
Fig. 3.3.7.1 A partial stemma of the manuscripts of De materia medica.
Fig. 3.3.7.2 Firenze, BML, plut. 74.23, end of the thirteenth or beginning of the fourteenth century, f. 96v (De materia 

medica, beginning of book III). The first model of Vatican City, BAV, Pal. gr. 77.
Fig. 3.3.9.1 M4579 recto, © Berlin, Staatsbibliothek Preussischer Kulturbesitz, Reprography department.
Fig. 3.3.9.2 M4a/V/: transcription and manuscript image, photo <http://www.bbaw.de/forschung/turfanforschung/dta/m/

images/m0004a_seite2_detail2.jpg>.
Fig. 3.3.11.1 Edition of John 5.17–24, from Gippert et al. 2009, V-22–23.
Fig. 3.3.11.2 Synoptical arrangement of versions of John 5.17–20, Gippert et al. 2009, V-22.
Fig. 3.3.11.3 ‘Editio minor’ of John 5.17–23 from the Albanian Gospels, Gippert et al. 2009, III-5.
Fig. 3.3.11.4 Manuscript structure of the palimpsest codex Sinai, St Catherine, New Finds, georg. N13 (excerpt).
Fig. 3.3.11.5 Quire structure of the Gospel codex underlying MS Sinai, St Catherine, New Finds, georg. N13/N55.
Fig. 3.3.15.1 Matrix–Manuscripts / Variant locations–not binary.
Fig. 3.3.15.2 Parsimony, unrooted tree. Homily 27, all manuscripts and ancient translations.
Fig. 3.3.15.3 Parsimony, consensus tree. Homily 27, complete collections, rooted on the Latin and Armenian translations.
Fig. 3.3.15.4 Beginning of Homily 27 (§ 1), new edition of the Greek text, with all known witnesses.
Fig. 3.3.19.1 Searby 2007, 226. A = Apparatus criticus; B = Parallels in florilegia closely dependent on CP as a source; C = 

Parallels in collections of sayings that may have served or probably did serve as a source for CP; D = Parallels in 
earlier literary works (probable or possible original sources).

Fig. 3.3.20.1 Ghent University Library, slav. 408, fifteenth century, f. 1r: beginning of the Life of Abraham of Qidun and his 
niece Mary.

Fig. 3.3.20.2 Normalized interlinear collation of eighteen text witnesses to the Slavonic Life of Abraham of Qidun and his 
niece Mary (screenshot from a collation demo developed by David Birnbaum and Lara Sels).

Fig. 3.3.23.1 Monastery of St Macarius, Lit. 157 (= catalogue Zanetti no. 201), eighteenth century (?), Collection of ‘Fraction 
prayers’ of the Coptic Missal, ff. 34v–35r: prayer for the Commemoration of the Dead of the Liturgy of St Gregory, 
preceding the Fraction prayer.
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Fig. 4.2.2.1 Villefroy in Montfaucon 1739, 1017, detail.
Fig. 4.2.2.2 Brosset 1840, 62–63.
Fig. 4.2.2.3 Tašyan 1895, 1.
Fig. 4.2.3.1 Zoëga 1810, frontispiece and pp. 428–429. 
Fig. 4.5.1 Ruling pattern 22C1a (Leroy), 2-2/2-0/0/C (Muzerelle).

Chapter 5
Fig. 5.4.1 Detached cover: Use and misuse of manuscripts can cause the joints of the binding to split. This often results in 

the detachment of a cover from the rest of the book, as shown here. Leiden, Leiden University Library, Or. 194, 
photograph by KS.



xxii Tables, figures, and maps

Fig. 5.4.2 Mould: The stain on the paper indicates that it was once wet in this area, and the associated purplish colour is the 
result of mould attack. Private collection, Istanbul, photograph by PH.

Fig. 5.4.3 Insects: The visible channels and holes in the text block are created by insects as they eat their way through the 
support. Private collection, Istanbul. Photograph by PH. 

Fig. 5.4.4 Rodent damage in an Ethiopic manuscript. Bite marks on parchment are clearly visible; the leaves have been 
partially destroyed. Northern Ethiopia, 2011, photograph by EBW.

Fig. 5.4.5 Iron gall ink: Characteristic browning of the support behind where ink was applied on the other side of the leaf 
indicates the deterioration of the paper in these areas. When the manuscript is used, cracks and breaks can occur in 
the weakened and brittle support and result in losses over time. Private collection, Istanbul, photograph by PH.

Fig. 5.4.6 Copper corrosion: Browning of the support is visible behind a framing line drawn on the other side of the leaf with 
copper-containing paint. When the leaf was turned, the paper cracked along this weakened line. Small losses have 
been sustained along the edge of the break and eventually the whole section framed by the painted line may break out 
of the leaf and be lost. Private collection, Istanbul, photograph by PH.

Fig. 5.4.7 Bleed: Many inks or paints can be reactivated by water in liquid form or high environmental humidity which 
causes them to spread across the support. Private collection, Istanbul, photograph by PH.

Fig. 5.4.8 Transfer: The binder which causes ink or paint to adhere to the support can be softened by high environmental 
humidity, causing it to adhere to another object when it is pressed against the softened media. In this case, the painted 
red circle across some of the letters was transferred from an illumination on the facing page in the manuscript. Private 
collection, Istanbul, photograph by PH.

Fig. 5.4.9 Flaking media: Ink (and paint) made with insufficient binder or binder that has weakened with age is prone to 
flaking losses, as can be seen in the letters in this sample of calligraphy. Private collection, Istanbul, photograph by 
PH.

Fig. 5.4.10 Multiple damage: As is typical, a single page in a manuscript often shows many different types of damage. In this 
case, from a manuscript on a paper support, some of the damage that is apparent includes water and mould stains, 
transfer of ink from the opposite page, and insect damage and old repairs near the gutter. Leiden, Leiden University 
Library, Or. 107, photograph by KS.

Fig. 5.7.1 Opening a manuscript on a support created from soft foam cushions, photograph by MMy.
Fig. 5.7.2 Opening a manuscript with a damaged spine, photograph by MMy.
Fig. 5.7.3 Coding the preservation state of manuscripts by signal stripes, photograph by MMy.
Fig. 5.7.4 One and the same page photographed with raking light (above) and balanced light (below), photograph by MMy.
Fig. 5.7.5 The prism effect, photograph by MMy.
Fig. 5.7.6 Digitization protocol.
Fig. 5.7.7 Digitization workflow chart.
Fig. 5.7.8 Digitization studio set up in a cave. Northern Ethiopia, 2011, photograph by EBW.
Fig. 5.7.9 Keeper of a church’s manuscript collection instructed by a book conservator. Northern Ethiopia, 2013, photograph 

by EBW.
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as watermarks, such as crescents) annihilated most Arab paper making, but the extent of its export, the 
routes of its diffusion, the ratio of its use in comparison with oriental paper, and the diffusion of specific 
watermarks remain aspects that require much clarification.

A feature whose origin, manufacture and function are still matters of dispute among scholars is the 
occasional presence of a ‘zigzag’ mark, variable in design (a broken line, a series of comb teeth, etc.), 
visible either under raking light or against backlight. The zigzag mark, first documented in a mid-twelfth-
century Andalusian codex, might not be an exclusive feature of Iberian paper production, as has long been 
believed, and is occasionally found also on watermarked paper.

During the nineteenth and early twentieth centuries, machine-made paper also came to be used in 
those traditions where manuscript books were still being produced.

1.1.4. Inks (IR) 
According to its generic recipe, one of the oldest writing and drawing pigments was produced by mix-
ing soot with a binder dissolved in a small amount of water. Thus, along with soot, binders such as gum 
arabic (ancient Egypt) or animal glue (China) belong to the main components of soot inks. From Pliny the 
Elder’s detailed account (Naturalis historia, XXXV.25), we learn that, despite its seeming simplicity, the 
production of pure soot of high quality was not an easy task in Antiquity. 

Purely organic or tannin inks are solutions of tannins extracted from various plants. The best known 
among them is the thorn ink, or Theophilus’s ink, whose elaborate recipe is recorded in Theophilus’s 
twelfth-century work De diversis artibus 49–51. 

Iron-gall inks were certainly among the most commonly used writing materials and dominate the 
black-to-brown palette of many manuscripts. Though the origin of the use of a mixture of iron salts 
and tannins to produce a blackening fluid can be traced back to Antiquity (Pliny, Naturalis historia, 
XXXIV.43, 48), the earliest evidence of recipes that unambiguously mention a reaction between iron 
sulphate and tannins does not appear before the twelfth century (Zerdoun Bat-Yehouda 1983, 218–224). 
Iron-gall inks are produced by mixing natural iron vitriol with gall extracts. Iron(II) sulphate (also known 
as ‘green vitriol’ because of its colour and its glassy appearance) is the most frequently named ingredient 
in ink formulas. In mediaeval writings, however, other names like atramentum and chalcanthum, derived 
from ancient sources, are often used. Galls are diseased formations on the leaf buds, leaves, and fruits of 
various species of oak, caused when parasitic wasps deposit their eggs in them; they contain gallic acid 
and a number of other tannins, in varying quantities. When iron(II) sulphate and gallic acid are mixed, 
initially a colourless, soluble complex results; its oxidation through contact with air results in a black, 
water-insoluble pigment. Historical inks usually contain organic materials such as tannins, as well as a 
water-soluble binding agent, for example gum arabic. Solvents like water, wine, or vinegar were used to 
take extracts from the galls. Since the ingredients are mostly naturally occurring raw materials, the inks 
display a very heterogeneous composition. 

In addition to inks of pure types, mixed inks containing components of different types are well known. 
The study of manuscript inks requires the use of instrumental analyses (on which see also General intro-
duction § 2.2). 

1.1.5. Pigments and dyes (OH–RN)
Iron oxide minerals such as red ochre (Fe2O3 × H2O + clay + silica), haematite (Fe2O3) or goethite (FeOOH) 
belong to the oldest pigments; in Europe they were used since prehistoric times. Due to the variety of 
colours of iron oxides, there exist many recipes for the preparation of book illumination, whose use has 
been confirmed in manuscripts from Late Antiquity (Oltrogge – Hahn 1999); their early use has also been 
proved for Egypt, Mesopotamia and Asia. The pigments were prepared by cleaning, grinding and wet-
sifting the minerals; red ochre can also be manufactured synthetically by heating yellow earth at 800°C 
(Theophrastus, De lapidibus). 

Cinnabar or vermilion, using either natural (Liu 2005) or synthetic mercury sulphide, was also very 
commonly used in ancient times. The pigment was prepared artificially by sublimation, heating the pul-
verized mineral in the air. In the dry-process method, grinding liquid mercury with sulphur results in black 
mercury sulphide, the compound known in Antiquity as black Aethiops mineralis. Heating this compound 
up to 580°C for one hour in a large-mouthed earthen pot covered with an iron pan leads to formation of 
red cinnabar on the rim of the pot and on the iron pan cover. In the wet-process method, red mercury 



Chapter 1. Codicology76

sulphide is precipitated from a solution of a salt of mercury by gaseous H2S under slow heating. Another 
important red pigment is ‘red lead’ (Pb3O4), a synthetic pigment usually prepared by heating ‘white lead’ 
in an oxidizing environment (Pliny the Elder, Naturalis historia XXXV). 

A yellow pigment known as ‘massicot’ is obtained by gently roasting white lead, with or without the 
addition of tin. In addition to yellow ochre (hydrated iron oxide) and massicot, arsenic sulphide-based pig-
ments, natural and artificially produced orpiment (As4S6) and realgar (AsS) were also used. Orpiment was 
manufactured in a dry process by means of sublimation, or by a wet process using arsenic compounds in 
reaction with hydrogen sulphide. Adulteration of orpiment was usually made by mixing gall of fish, chalk 
and vinegar. Realgar exhibits a reddish to orange colour.

Copper-based pigments were widely used for green and blue colours since ancient times. The blue 
mineral azurite (CuCO3 × Cu(OH)2) and green malachite (2CuCO3 × Cu(OH)2) belong to the copper car-
bonates. Paratacamite ((Cu,Zn)2(OH)3Cl) has been detected in wall paintings from the fifth to eighth cen-
turies in East Turkestan (Kühn 1988). One prominent artificial green pigment is verdigris (Cu(CH3COO)2), 
a reaction product from copper salts with acetic acid or vinegar. In addition, copper silicate (chrysocolla, 
CuSiO3 × nH2O) was used as a painting material in East Turkestan and Egypt (Kühn 1988). Since these 
pigments are complex weathering products, their main preparation technique consists in cleaning or sepa-
rating the pigments from other minerals. Green was also produced by mixing blue indigo with yellow pig-
ments. Synthetic blue pigments are ‘Egyptian blue’ (CaCuSi4O10) and ‘China Han blue’, a barium copper 
sulphate (BaCuSi2O6). Egyptian blue was prepared by heating together a calcium compound with a copper 
alloy, silica (sand), and soda or potash as a flux at 850–1000°C. The glassy product was then ground and 
refined for purification (Vitruvius, De architectura, VII.11). The mineral lazurite, a sodium alumosilicate 
((Na,Ca)8[Si,AlO4]6(S,SO4)2), can be extracted from the stone lapis lazuli. It contains additionally calcite, 
pyrite and other minerals. Deposits in the Hindu Kush mountains in Afghanistan (Oxus River, Amu Darya, 
near Sar-e Sang/Kokcha Valley in Badakhshan) are the main source. It is mined in open pits by heating 
rocks and then cooling them with water (Marco Polo, Il Milione, 46). It is prepared in order to intensify 
the colour by heating it several times, cooling it with vinegar, pulverizing it, and sieving it and repeatedly 
washing it out with water or vinegar as sedimentation. The powder is then kneaded together with resin or 
gum and linseed oil under cold water. With warm water, pigment particles come out of the wax pellets, 
which are finally washed and dried again. The early use of lapis lazuli as a pigment is attested in Central 
Asia (Riederer 1977). French ultramarine is a synthetic pigment that can be produced by heating clay (Ca, 
Si, Al), sulphur and soda together. In Europe during the Middle Ages, Egyptian blue was replaced by lapis 
lazuli (Gaetani et al. 2004).

White lead (2PbCO3 × Pb(OH)2) is the best known artificial white pigment since Antiquity. The ba-
sic lead carbonate was produced by the influence of vinegar present in the atmosphere on metallic lead. 
White lead, as well as the mineral cerrusite (PbCO3), were also used for the production of ‘red lead’ by 
heating. White chalk (CaCO3) and gypsum (CaSO4) were used as pigments not only for painting but also 
for priming. 

The colouring component of ‘plant black’ or ‘bone black’ is carbon (see Ch. 1 § 1.1.4).
Not only minerals, but also metals were used for book illumination. Gold is applied as a kind of ink 

often on a base coat made out of a mineral pigment, for example white cerrusite, or in the form of a gold 
leaf. Gold powder is prepared with a binder as gold drops for trade. When used as paint, it is ground to-
gether with mercury to clean it by amalgamation before mixing it with glue. 

However, the historical formulas do not only describe the extraction and production of pigments. 
Since Antiquity, dyes which were produced from plants and animals were used not only for manufactur-
ing textiles, but also as lakes for the decoration of manuscripts. Historical dyes are less resistant to ageing 
than pigments are; this is surely the main reason that less is known about their use in Antiquity or in the 
Middle Ages.

Indigo is surely the most important organic deep blue pigment. The colourless pre-product is present 
in different plants, particularly in the East Indian Indigofera tinctoria L. The extraction of the blue pig-
ment is done by fermentation. 

A red dye is obtained from brazilwood and similar types of wood. During the manufacturing process, 
the deep red colour is extracted from the wood and the bark by using lye, vinegar, alcohol or urine. By 
extraction with alum, one gets a red violet lake. Depending on the extraction time and medium, one ob-
tains colours between pink, crimson and reddish brown. Brazilwood was imported mainly from Ceylon 
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and India in the Middle Ages. Several red or violet dyes can be produced by fermentation from different 
lichens (for example, Rocella). For the production, crushed lichens were treated with a thinned ammonia 
or urine and then fermented for some days or months. Other dyes were produced from scaled insects, 
for example, Kermes vermilio Planchon, Porphyrophora hameli Brandt or Kerria lacca by extraction 
(Hofenk de Graaff et al. 2004). 

1.1.6. Writing instruments (MMa)
Information about writing instruments comes from various kinds of sources: surviving examples (quite 
rare and mostly antique); texts, both literary and technical; pictures, mainly those appearing in manu-
scripts themselves; and also—particularly from Ethiopia and sub-Saharan Africa—ethnographic observa-
tions (including interviews with local craftsmen). But the available information is very uneven. Written 
sources (for example, Arabic treatises on penmanship) may contain very detailed instructions, but they do 
not resolve all doubts concerning the relationship between the use of specific instruments and scripts of 
different thickness and contrast. As for pictures, miniatures of the evangelists sitting in front of a lectern 
full of instruments (such as pens, ink pots, knives, scissors) and occasionally copying from a roll to a co-
dex (or vice versa) occur frequently in manuscripts belonging to different Christian book cultures (Greek, 
Syriac, Georgian, Armenian, Ethiopic, Slavonic), but these conventional portraits, perpetuating ancient 
traditions and therefore abounding in inconsistencies and anachronisms, seem to be of only limited value; 
common models and relationships across cultures await specific study. Late Islamic miniatures are more 
realistic in the depiction of scribes and calligraphers.

Waxed tablets (where attested) were written with a pointed metal or ivory stylus (known from archae-
ological and literary sources), with one end in the shape of a spatula used to erase previously engraved let-
ters, by smoothing them out of the wax. Flexible supports (mainly papyrus, parchment and paper) required 
different tools: most often mentioned (and most often described, particularly by Islamic authors) is the 
‘reed’ pen or ‘calamus’ (Greek kalamos, Arabic qalam), a hollow plant stem (or also—less frequently—
a hollow metal tube?), through which the ink could flow to a tapered point. The cut of the point had a 
strong influence on the execution and aspect of the written script. ‘Quill’ pens, made from the moulted 
flight feather of some large bird, were employed in Ashkenaz according to western practice, but their use 
is also known in the Orient (an earlier Syriac instance, from 509 ce, is particularly noteworthy (see Ch. 1 
§ 11.1.7), although its diffusion could perhaps be verified by the analysis of the oriental scripts). 

Mentions and representations of other tools connected with writing, or with the preparation of the page 
(ink pots, knives, scissors, rulers, compasses, burnishers, pieces of furniture, as well as painters’ and illumi-
nators’ tools) also occur in various sources from the different manuscript traditions.

1.2. Book forms (MMa)
1.2.1. Miscellaneous forms
Writing on a variety of surfaces quite unlike any book of the usual sort—clay tablets and ostraca (pottery 
sherds, limestone chips), bones, seashells, sticks, cloth—was a common practice in most (if not all) ori-
ental book cultures. For books, the ‘roll’, or ‘scroll’ (terminology is inconsistent in the different scholarly 
traditions), both in the horizontal ‘multi-column’ and in the vertical ‘single-column’ (‘rotulus’) arrange-
ment, and especially the ‘codex’ are the norm in all book cultures, although with salient differences from 
one to another. 

1.2.2. The roll and the rotulus
As already described above (Ch. 1 §  1.1.1), Greek and Coptic rolls were made of a series of papyrus 
sheets (kollēmata) which were glued together (at joins called kollēseis) and rolled/unrolled, usually with 
the help of a wooden or bone stick attached to one or both ends of the roll. Rolls were sometimes made of 
parchment—or leather—in which case the sheets could be sewn together. The text was arranged, normally 
only on the inner side (in papyrus rolls, usually along the horizontal fibres), in a series of columns, usu-
ally rather narrow, but sometimes broad, whose lines run parallel to the long side of the roll. Height and 
length of rolls, as well as the number of sheets and the width of the columns, varied according to local 
conventions (which have been partially investigated only with regard to Greek rolls), with the limits to 
our knowledge being determined by the fragmentary state of the evidence and its uneven geographical 
distribution. Although more rarely preserved, parchment rolls might have been more widely used than is 


