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• Papiergeschichte
– IPH (http://www.paperhistory.org)

• Wasserzeichen
• Wasserzeichensammlungen
• Aufnahmeverfahren
• Bernsteinprojekt
• Online-Demonstration
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Papyrus - Papier
Wort Papier ← griech. Wort ‘Papyros [πάπυρος]
wichtigster Beschreibstoff in der Antike. 

Stängel des echten Papyrus.  
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Papier

Substanz aus Pflanzenfasern (Dard Hunter)

• zu Zellstoff mazeriert (Fasersuspension)

• Sieb (Entwässerung, Blattbildung)

• Verdichtung (Presse)

• Trocknung

• Nachbehandlung

Verwendung in nahezu in allen Bereichen
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China
(Schildkröten) Knochen, Bambusplättchen oder
Seide

ältestes Papier: Han Dynastie, 2. Jh. vChr.

Verpackung und Füllmaterial für wertvolle Objekte
und Medikamente

Ab 3. Jh. nChr Beschreibstoff

875 AD Toilettpapier

960 AD Papiergeld

Buddhist. Mönche: Vietnam (3rd cent.), Korea (4th
cent.), Japan (early 7th cent., 610 AD)

hemp fiber paper, used for 
wrapping not writing, on 
display at the Shaanxi 
history museum in Xi'An, 
China. Excavated from the 
Han Tomb of Wu Di (140-
87 BC) at Baqiao, Xi'An. 
Photo by Yannick Trottier, 
2007
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Cai Lun
China, Cai Lun (Ts'ai Lun 50-121 AD, Han 
dynasty), 
105 AD: Lumpen, innere Rinde der 
Maulbeerbäume und Bambusfasern werden
in Wasser mit einem hölzernen Hammer 
verstampft. Danach schüttet man diese
Mixtur auf ein flaches dichtgewebtes Tuch
und lässt das Wasser abfließen, sodas nur
die Fasern auf dem Tuch bleiben. Wenn
alles getrocknet ist, hat man eine qualitative 
hochwertige Oberfläche, die relative einfach
zu machen ist und leicht ist..
Nummer 7 im Buch The 100: A Ranking of 
the Most Influential Persons in History 
(Michael H. Hart). 6



Japan
Buddhist. Mönche von Korea
Kunstform, führender Produzent
Japanpapier
Washi: innere Rinde von 
• Kozo (Maulbeerbaum), 
• Mitsumata (jap. Papierbusch)
• Gampi (~Seidelbast)

Restauratoren und Künstler
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Hauptstufen der Papierproduktion

Ernte des Rohmaterials Produktion eines Faserbreis (Halbstoff) 
durch Stampfen und Kochen der Fasern
gemischt mit Wassern 8



Hauptstufen der Papierproduktion

Schöpfen eines Blattes Pressen um Wasser zu entfernen
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Hauptstufen der Papierproduktion

Trocknen des Papiers
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l The Japanese got acquainted with paper via Korea, which at 
the time belonged to China. At around 610 A.D. they started 
manufacturing the first paper. For a long time the Chinese 
closely guarded the secret of paper manufacturing.

l Samarkand was the region where during the Arab-Chinese 
war in 751 A.D. (battle of Talas) some Chinese soldiers and 
paper makers were captured and the latter were forced to 
show  how to make paper. 

l In the following centuries many paper manufacturing facilities 
were built in Syria, Palestine, Persia, and in the towns of India 
ruled by Arabs.

l Bagdad (795), Damascus, Cairo, Fes (472 paper mills, 12th

century)

Verbreitung des Papiers



Migration des Papiermachens
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Papier in Europa
Al-Idrisi (1144): Papierproduktion in 
Xativa nähe Valencia
1238 verlassen die Mauren Valencia 
bleibt ein wichtige Ort für die 
Papierproduktion

Missale of Silos ist das älteste 
bekannte christliche Buch auf Papier  
(1151)
Klosterbibliothek von Santo Domingo 
de Silos in der Provinz Burgos 
(Spanien).
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Papierverbreitung in Europa

1144 Xativa (SP)
1250 Amalfi (I)
1260 Fabriano (I)
1321 Leesdorf (A)
1326 Ambert (F)
1348 Troyes (F)
1390 Nürnberg (D)
1432 Belfaux (CH)
1469 St. Pölten (A)
1490 Stevenage (GB)
1563 Klippan (S)
1576 Moskau (RU)
1690 Germantown (US)
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Stromersche Papiermühle 

1493 (der Gebäudekomplex im unteren rechten Eck). Wie alle 
Papiermühlen lag sie aufgrund ihres Gestanks und Lärms außerhalb der 
Stadtmauern. 15



Papiermachen in Italien
From the 13th century onwards, papermakers at two early Italian centres, 
Fabriano and Amalfi, tried to improve the Arabian technique. Their efforts 
focused not on the raw material but on its preparation and the actual 
papermaking process was improved. The Italian papermakers developed:

l the use of water power  
l the stamping mill (derived from the stampers and milling machines used in 

textile handicrafts)  
l the mould made of wire mesh (as a result of progress in wire production), 

which triggered the introduction of couching on felt
l watermarks 
l the paper press (screw press) with slides for feeding in the material 
l drying the sheets on ropes 
l dip sizing (animal gelatine)
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Papier wurde Blatt für Blatt geschöpft mittels eines Siebs

Bütte mit Faserbrei (Zeug)

Sieb (mould) und Deckel

Siebpaare (Zwillingsmarken, Lagen)

Schöpfen
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jap./chin. Bambussieb
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Sieb und Holzrahmen (deckle)

Schöpfsieb (Schöpfform)

Kettdrähte (chain lines)

Rippdrähte (laid lines)

Wasserzeichen
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geripptes Papier

feinmaschiges Sieb (Velinsieb) -



Baumwoll- oder Leinenfasern von Lumpen
• sortiert und gereinigt

• eingewässert und zerstampft zu einem Brei

• gebleicht um Farbstoffe zu entfernen

Rohmaterial
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l Um 1845 wird es möglich Holzfasern (Holzschliff) zu verwenden. 
Allerdings tendierte Papier, das aus einem Brei aus Holzschliff 
gemacht wurde zu vergilben (wegen Lignin). Daher wird 
Qualitätspapier weiter aus Lumpen gemacht.

l Ende des 19.Jh. werden Papiermaschinen im großen Stil eingeführt. 
Donkin in England und Robert in Frankreich entwickelten die ersten 
Papiermaschinen Ende des 18. Jh. Mongolfier and Fourdrinier
entwickelten das Prinzip weiter: Siebpartie (wet end), Pressenpartie 
und Trockenpartie. Die heutigen Papiermaschinen arbeiten noch 
immer nach dem selben Prinzip. Sie werden daher oft Foudrinier-
Maschinen.

l Ende 19.Jh. Bleichprozess in Skandinavien eingeführt, der Lignin aus 
dem Papier entfernt. Damit wurden die Lumpen als Rohmaterial 
unwichtig.

Moderne Papierproduktion
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Moderne Papierproduktion
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Wasserzeichen
• 13. Jahrhundert in Europa (Fabriano),
• Indikator für die Papiermühle (Herkunft) und Qualität
• Variation in der Dicke des Papiers
• Drahtwasserzeichen
• Licht-Schatten-wasserzeichen
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Modern watermark types

l Light and shade watermarks are 
formed from relief sculptures 
impressed into the woven wire 
fabric of the paper mould. 

l Dandy Roll
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History of watermark research
• Begin of the 19th century: Gotthelf Fischer von Waldheim (1771-1853 Moscow) - a 

German anatomist, entomologist and palaeontologist living in Moscow since 1804 
– wrote a history of printing books. There he also shows 30 watermarks with the 
hint: “that with the help of watermarks the age of a document can be guessed”. So 
he was one of the first researchers in watermarks.

• During the 19th century all over Europe there were generated various repertories 
of watermarks with the intention to facilitate dating (esp. medieval documents). 
(http://www.paperhistory.org/Watermark-catalogues/)

• Bishop Aurelio Zonghi (1830-1902) published in the 1880ies two essays with the 
description of more than 1800 watermarks. However the whole collection of his 
tracings was printed not until 1953. Zonghi concentrated on the watermarks of 
Fabriano.

• Mould needed to be replaced/restored after a couple of month
• Watermarks were used for a short time
• Paper was rare and expensive and was not stored for a long time
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Zielgruppen
Alle, die mit Papier zu tun haben

• Geschichte (e.g. Kodikologie), Kunstgeschichte, 
Wirtschaftsgeschichte

• Musikforschung
• Archive, KonservatorInnen, Bibliotheken
• Antiquariate, Kunsthandel, Auktionishäuser (Echtheit)
• RestauratorInnen, PapiermacherInnen, KünstlerInnen
• Computerwissenschaften
• forensische ExpertInnen



Forscher und Sammler
l Vinzenz Franz Werl (1810-1861)

l Aurelio Zonghi (1830-1902)

l Charles-Moïse Briquet (1839-1918)

l Nikolai Petrovich Likhachev (1862-1936)

l Edward Heawood (1863-1947)

l William Algernon Churchill (1865-1947)

l Karl Theodor Weiß (1872-1945) Wisso Weiß (1904-1991)

l Vladimir Alexeyevich Mo!"# $%&'()%'&*+

l Edmundas Laucevičius (1906-1973)

l Zoia Vasil’jevna Uchastkina (1906 – 1975)

l Gerhard Piccard (1909-1989)

l ,-./0-1 Станковиђ

l Gerard van Thienen (1939-2015)

https://de.wikipedia.org/wiki/Liste_von_Wasserzeichenforschern 27
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Monumenta Chartae Papyraceae
• Hilversum : Paper Publications Society, 1950-1994

– Watermarks / Edward Heawood
– The Briquet album
– Zonghi's watermarks / A.& A. Zonghi
– Paper-mills & papermakers in England 1495-1800 / A. Shorter
– The ancient paper-mills of Basle and their marks / W.Fr. Tschudin
– The ancient paper-mills of the former Austro-Hungarian empire and their watermarks / 

G. Eineder
– A history of Russian hand paper-mills and their watermarks / Z.V. Uchastkina
– The paper-mills of Berne and their watermarks 1465-1859 / J. Lindt
– Tromonin's watermark album
– Paper and watermarks in Catalonia
– Anchor watermarks / V. Mosin
– Paper and watermarks in Norway and Denmark / H.M. Fiskaa and O.K. Nordstrand
– Likhachev's watermarks.
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Vinzenz Franz Werl (1810-1861)

Benedictine monk at the Abbey Göttweig
Professor of theology
Catalog of the manuscripts of the Abbey 
Göttweig, 1843

with 306 watermarks (1844)

29

https://manuscripta.at/diglit/werl_1



Nikolaj Petrovich Likhachev (1862, Kazan – 1936, Leningrad)

o member of the Russian Academy, outstanding historian, nobleman. Had 
one of the largest collection of icons, coins and manuscripts. 

o Paper and the oldest paper-mills in Moscow state. S.Petersburg, 1891. 
research on paper production and usage in Russia in the XIV – XVIII c., 
783 tracings of watermarks (30 Russian) systemized in groups by countries 
and producers. The work has indexes of dates and sources. 

o Paleographic significance of paper watermarks. S.Petersburg, 1899. Vol. I-
III. 4258 tracings of watermarks from libraries, archives in Moscow and St. 
Petersburg. They were published on a black background. 

o original way of systematization by arranging the wms in groups according 
to the usage in manuscripts. It was a new source study method that 
became actual only to the end of the XX c. In additional two volumes of 
indexes with analyzes of the evolution of certain wm types and wm
description in accordance with their usage in manuscripts.  

o English version with different systematization by types of images was 
published 1994 in two volumes  (Monumenta Chartae Papyraceae
Historiam Illustrantia XV), 
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Briquet (1839-1918)
One of the best known collectors of watermarks was Charles Moise 
Briquet from Geneve. Briquet collected material in 235 archives and 
libraries in Italy, France, Germany, Austria-Hungary, Switzerland, 
Belgium, and the Netherlands. In 1907 he published his 4-volume 
opus “Les Filigranes”. There are printed more than 16000 tracings of 
watermarks from the end of the 13th century to 1600. Also nowadays 
it’s one of the standard works for watermark research.
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Briquet reloaded
Neil Harris, Ilaria Pastrolin (Udine, Paris)
• vollständige Dokument
• Zwillingsmarken
• Briquet’s handschriftliche Aufzeichnungen
• neue digitale Aufnahmen

32

https://memoryofpaper.eu/briquet/?refnr=5959
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Piccard  (1909-1989)
The most comprehensive collection of watermarks was created by Gerhard Piccard. 
Piccard was from Berlin and from his profession painter and pianist. He settled down 
in Stuttgart.

Piccard visited about 85 archives and libraries mostly in the southern parts of 
Germany but also in the neighbouring countries. In 40 years of research he produced 
92,000 copies of watermarks which he transferred onto file cards. These cards are 
stored in big filing boxes in Stuttgart in the Hauptstaatsarchiv. There they could be 
used by researchers but it was a laborious research to run over all these single file 
cards.
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Piccard  (1909-1989)
So at the archive they started to publish those cards in the so called 
“Findbücher”. All in all 17 “Findbücher” were printed, for example for the 
motives bull’s head, crown, tower, and so on. But only a part of the 
collection was published in this way. And so some years ago all the cards 
were digitized and now you can search on more than 90000 watermarks 
on the web via Piccard-online.
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Bull’s head
[Ochsenkopf,tête de bœuf,  cabeza de buey,testa di bue, 
голова́ быка, ökörfej, cabeça de touro, κεφαλή βοός, ossenkop]
45.478 (40.142) Ochsenköpfe im Bernstein-Portal
Wappenzeichen von Turin und Handelsmarke des Piemont: 
Stier (Ochse)
Caselle (um 1400), Basel (1448), … 
Verwendung: 1400 bis Mitte des 16. Jh.
Piemont. Elsass, Lothringen
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Aufnahmeverfahren
§ Nachzeichnung
§ Abreibung
§ Dylux-Papier (ultraviolet. Licht)
§ Betaradiographie
§ Electronenradiographie
§ Soft-X-ray Radiographie
§ Digitalphotographie+ 

Nachbearbeitung
§ Infrarotphotograpie
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Nachzeichnungen
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Abreibung
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Abreibung
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Dylux 503
• Lichtsensitives Papier 

• blaues Tageslicht(410-500 nanometer Bereich)

• ultraviolettes Licht im200-400 nanometer Bereich

• fixiert bei Tageslicht

• Tom Gravell
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Beta radiographyBeta radiography

41

Erastov, D.P. "The Beta-radiographic Technique of Reproducing Watermarks Found in 
Documents," Academy of Sciences of The U.S.S.R. Laboratory for the Techniques for 
Restoring and Preserving Documents and Books. Collected Works for 1958. In Russian.

5 minutes up to 8 hours dependent on the intensity of the beta radiation 
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Bildsubtraktionsmethode

• Digitalkamera (calibrated) und Maßstab,
• Beleuchtung (z.B. Leuchtpult, slim light Folie), 
• Software (z.B. Photoshop, Matlab)

43



Aufnahmeverfahren

Dylux Betaradiographie X-ray Radiographie

Bilder von Prof. Manfred Schreiner
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Infrarot-photographie
An Innovative Apparatus for Efficiently Documenting Watermarks in 
Manuscripts developed at the UB Graz: ATWISE 5242
Austrian Watermark Imaging System, 52*42 cm

Eisengalltinte



10 years Project Bernstein
Review and Projection

Emanuel Wenger
Austrian Academy of Sciences, Vienna
May 26, 2016

Bernstein – the Memory of Paper

c c c

l

w
• Project eContentPlus: 2006-2009

• Creation of a portal for online databases (4) and
information about paper and watermarks

• Provide a mulltilingual interface in six languages

• Presention of the results in form of a list, a map
or a statistic summary

• On-line bibliography on paper with more 31.000
entries

w … watermark
c … chain lines (Steg-, Kettdrähte)
l … laid lines (Boden-, Rippdrähte)

Main result: Bernstein portal www.memoryofpaper.eu



Mai 2022
Australia, Austria, Belgium, Brazil, Cuba, Ecuador, Estonia, France, Germany, 
Great Britain, Italy, Luxembourg, The Netherlands, Portugal, Russia, Serbia, 
Spain, Switzerland, USA
50 Datenbanken mit 272,491 Wasserzeichen

§ WILC
§ WIES
§ WIGB

• Piccard
• Briquet
• Likhachev
• Mošin (in work)
• Heitz
• Mazzoldi
• Wittek

10 Sprachen (Englisch, Französich, Deutsch, Ungarisch, Italienisch, Portugiesisch, 
Russisch, Spanisch, Griechisch, Niederländisch)

31,000 Bibliographische Einträge (2009)
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www.memoryofpaper.eu
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Data fields
IPH-standard for the registration of papers with OR without watermarks 2.1 (2012)
standard for the data fields (aprox. 65) and the classification of the motifs (six 
languages)

The following data fields are searchable in Bernstein (new data fields can be 
added easily)
reference number

watermark motif

watermark height

watermark width

chainline distance 

place of use

depository

date

laidline density

IPH class

Briquet number

shelf mark

creator (autor, composer, artist, ...)

paper mill

paper maker

counter mark
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Watermark classification
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Russian watermarks and Bernstein project
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Bernstein portal: Atlas 
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Why connect with Bernstein?

Bernstein is a portal and NOT a database . It is a service for data 
providers (collections of watermarks) and the searchers (users).

• Simultaneous search in  29 databases  with more than 225.000 entries (both 

numbers are increasing)

• Search across fields (art history, musicology, codicology, ….)

• High visibility (Bernstein is well established in the watermark community)

• Multilingual search (with automatic translation)

• Maps and statistic summaries

• Part of a community with meetings and information exchange

• No costs and changes  required (only necessary data field is the motif of the wm)
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How to connect?

•MySQL on-line database (WZIS, WZMA, WILC, EEP, NIKI, SFH, … )

• Read access for the Bernstein with a fix IP is necessary.
• Connection is implemented by a gateway.
• Declaration of the correspondence between the data fields in Bernstein 

and the database.

•Excel or Spreadsheet files with the data of the watermarks and additional image
files (WIES,WIGB, FILIGRANA, IVC+R, BRIQ, …)

• Import of the spreadsheet files into a MySQL database running on the
Bernstein server.

• Customization of the pages for the detailed view of a watermark (php
program).

https://filigranes.inria.fr
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Thank you 

Bernstein contacts:
www.bernstein.oeaw.ac.at, www.bernstein.oeaw.ac.at/twiki

www.memoryofpaper.eu
Email: emanuel.wenger@oeaw.ac.at

emanuel.wenger@oeaw.ac.at
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