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In recent years, the Department of Scienze dell’Antichita at the Sapienza University has carried out
two main projects on Textile Archaeology: “Textile Culture at Pompeii” and “A3Tex. Archaeology
and Archaeometry of Ancient Textiles. Continuity and Transformations of textile technologies in the
Ancient and Post-Antique Mediterranean” (Sapienza Awards 2018) directed by Marco Galli. The
research activities have been fueled by fruitful transdisciplinary cooperation with the Sapienza
Departments of Chemistry, Physics, Environmental Biology, and SARAS, and, last but not least, with
many other national and international Research Institutions, including the Directorate of Conservation
at the Hellenic Ministry of Culture, ISPC-CNR (Istituto di Scienze del Patrimonio Culturale) and
INFN (Istituto Nazionale di Fisica Nucleare), making the Sapienza A3Tex-Project a cutting-edge
laboratory in the field of textile research.

The A3Tex INTERNATIONAL WORKSHOP aims to present not only the ongoing projects carried
out by Sapienza in textile studies but also to bring together scholars and researchers who are deeply
involved in investigating archaeological textiles. The workshop seeks to provide a space for discussion
of methodological approaches to, and future perspectives on, textile manufacturing in antiquity, as
well as on diagnostic, first-aid conservation of textile and related materials.



The meeting will be held in a hybrid form, offering the opportunity to take part in person and
to connect virtually with other meeting attendees.

With the aim of sharing the results of ongoing research, methodological approaches, and important
case studies capable of underlining interdisciplinarity and innovation in textile research, the workshop
will take place over two consecutive days with presentations from invited speakers on the following
topics:

1. Value and potential of the study of textiles in the scholarly field of archaeology;
2. Excavation, recovery, and documentation of archaeological textile finds;
3. Microscopy techniques applied to the study of textile surfaces and fibers;

4. Archaeometric and diagnostic methods/techniques for the analysis of organic fabrics, fibers, and
dyes;

5. Investigation of the state of conservation and restoration of archaeological fabrics;
6. Analysis of golden fabrics and threads;
7. Dissemination and exhibition of ancient textiles.

Interdisciplinarity is highly recommended; archaeologists specializing in different chronological
periods, conservators, and material science specialists are invited to present data from their
research.

The organizers,
Francesca Coletti, Marco Galli - Sapienza University of Rome
in partnership with

Christina Margariti, Sapienza Distinguished Visiting Scholar 2022 (Directorate of Conservation of
Ancient and Modern Monuments, Hellenic Ministry of Culture and Sports)

EuroWeb Europe through Textiles (CA 19131), organisation of online activities: Hana Lukesova,
University of Bergen - Francisco Gomez UNIARQ, University of Lisbon.

For online participation via ZOOM, please register here:
https://skjemaker.app.uib.no/view.php?id=12586393
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Thursday, June 9 - Day 1
h. 13:00 - 19:00

1%t Section
h. 13:00 - 15:40

13:00 - 13:45 Welcome Coffee time
Sala di Pergamo, Museo dell’Arte Classica, Facolta di Lettere e Filosofia

13:45 - 13:55: Aula di Archeologia, Museo dell’Arte Classica.
Welcome/Opening Remarks and Workshop Overview
Marco Galli - Dipartimento di Scienze dell’ Antichita, Sapienza University of Rome.

Chairperson: Marco Galli

13:55 - 14:15

Textile Archaeology and Archaeometry at Sapienza: ongoing research and future perspectives
Marco Galli - Dipartimento di Scienze dell’ Antichita, Sapienza University of Rome.

Francesca Coletti - Dipartimento di Storia Antropologia Religioni Arte Spettacolo (SARAS),
Sapienza University of Rome.

14:15 - 14:35

Experimental archaeology and use-wear analysis in textile research: an overview of the
investigations at LTFAPA Laboratory (Sapienza University)

Cristina Lemorini - Dipartimento di Scienze dell’ Antichita, Sapienza, Director of the Laboratory of
Technological and Functional Analyses of Prehistoric Artefacts (LTFAPA), Rome.

Vanessa Forte - Dipartimento dei Beni Culturali: Archeologia Storia dell’ Arte del Cinema e della
Musica, University of Padua.

14:35 - 14:55

Scientific approaches applied to ancient textiles: research and analytics carried out by the
Chemistry and Physics Departments of Sapienza

Alessandro Ciccola, Ilaria Serafini, Roberta Curini - Dipartimento di Chimica, Sapienza.
Alessandro Nucara, Paolo Postorino - Dipartimento di Fisica, Sapienza.

Francesca Coletti - Dipartimento SARAS, Sapienza.

14:55 - 15:15

Classical textiles from Attica: a collaboration project for the study, analysis, conservation, and
display of archaeological textiles

Christina Margariti - Head of the Applied Research Department, Directorate of Conservation of
Ancient and Modern Monuments, Hellenic Ministry of Culture, Athens.

Stella Spantidaki - Director ARTEX, Hellenic Centre for Research and Conservation of
Archaeological Textiles, Athens.

Marco Galli - Dipartimento di Scienze dell’ Antichita, Sapienza.

Francesca Coletti - Dipartimento SARAS, Sapienza.

15:15 - 15:40: Discussion and Coffee Break




Short Presentation Session

2nd Section
h. 15:40 -17:30

Chairperson: Christina Margariti

15:40 - 15:50

Identification of the protein components of animal-based metal threads by proteomics
Cristina Scibe - Art and Heritage Program at the University of Seville.

Caroline Solazzo - Smithsonian’s Museum Conservation Institute, Suitland.

Kira Eng-Wilmot - Cooper-Hewitt Smithsonian Design Museum, New York City.

15:50 - 16:00

Strontium isotope composition as a provenance indicator for Nabataean cotton textiles from
Hegra

Saskia E. Ryan - Archéozoologie, Archéobotanique: Sociétés, Pratiques et Environnements (AASPE,
UMR 7209), Muséum national d’Histoire naturelle, CNRS, Paris. Laboratoire des Sciences du Climat
et de I’Environnement, LSCE/IPSL, UMR CEA-CNRS-UVSQ, Université Paris-Saclay, Paris.

Eric Douville, Arnaud Dapoigny - Laboratoire des Sciences du Climat et de I’Environnement,
LSCE/IPSL, UMR CEA-CNRS-UVSQ, Université Paris-Saclay.

Matthieu Lebon - Histoire naturelle de ’Homme Préhistorique (HNHP, UMR 7194), Muséum
National d’Histoire Naturelle, CNRS, UPVD, Musée de I’Homme, Paris.

Patricia Dal Pra - Institut National du Patrimoine, Aubervilliers.

Laila Nehmé - Orient & Méditerranée (UMR 8167), CNRS, Ivry sur Seine.

16:00 - 16:10

Well-travelled silks? Challenges in analysing the burial textiles of St Paulinus from Trier (7358)
Viola Costanza, Johanna Gerling, Sarah Harder, Anastasia Zitzer - CICS - Cologne Institute of
Conservation Sciences, Technische Hochschule Koln, Cologne.

16:10 - 16:20
The Conservation of Archaeological Textiles: Limits and Critical Issues
Cinzia Oliva - Conservazione e Restauro dei Beni Culturali - SUSCOR, University of Turin.

16:20 - 16:30

Fragments of archaeological textiles from excavations at Palmyra, Syria: analytical techniques
in examining their state of preservation for display

Natalia Kallitsi - George Oikonomou Collection, Athens.

Stavroula Rapti - Department of Conservation of Antiquities and Works of Art, University of West
Attica.

16:30 - 16:40

Imaging and analytical techniques to document, preserve, and analyze archaeological textiles
collection and remains of king Tutankhamun

Islam Shahin - Grand Egyptian Museum, Giza.



16:40 - 16:50

L’intervento di recupero conservativo di un tessuto copto annodato e a “doppia faccia”: soluzioni
per il consolidamento e per I’esposizione

Roberta Genta - Coordinatore Laboratorio Restauro Arazzi e Tessuti, Centro Conservazione e
Restauro “La Venaria Reale”, Turin.

Anna Piccirillo — Laboratori Scientifici del Centro Conservazione e Restauro “La Venaria Reale”,
Turin.

16:50 - 17:10 Discussion

17:10 - 17:30: Coffee Break

374 Section
h. 17:30 - 19.00

Chairperson: Maria Stella Busana

17:30 - 17:40

Early Neolithic fibre-based objects in Cueva De Los Murciélagos (Albuiiol, Granada). Raw
Material selection and processing

Maria Herrero-Otal - Departament de Prehistoria, Universitat Autonoma de Barcelona.

Ingrid Bertin - Departament de Prehistoria, Universitat Autonoma de Barcelona.

Anna Homs - Independent researcher.

Raquel Piqué Huerta - Departament de Prehistoria, Universitat Autdonoma de Barcelona.
Francisco Martinez-Sevilla - Departamento de Historia y Filosofia, Universitat de Alcala.

17:40 - 17:50
New evidence for textile production in Western Sicily: Motya
Nina Ferrante - Dipartimento di Scienze dell’ Antichita, Sapienza.

17:50 - 18:00

Loom weights in the Ager Faliscus. Preliminary studies on Iron Age textile production in Falerii,
Narce, Corchiano, and Vignanello

Federico di Salvo - Sapienza University of Rome.

18:00 - 18:10

(Re)discovering the textiles from the Roman ships of Nemi: preliminary observations

Francesca Coletti - Dipartimento SARAS, Sapienza.

Margarita Gleba - Dipartimento dei Beni Culturali: Archeologia Storia dell’ Arte del Cinema e della
Musica, University of Padua.

Daniela De Angelis - Museo delle Navi Romane di Nemi, Nemi.

18:10 - 19:00: Discussion



Friday, June 10 - Day 2
9:30 -17:30

1%t Section
9:30 —13.10

Aula di Archeologia, Museo dell’Arte Classica, Facolta di Lettere e Filosofia

Chairperson: Francesca Coletti

9:30 - 9:50

Textile cultures of Mediterranean Europe 1000-500 BCE: archaeological evidence

Margarita Gleba - Dipartimento dei Beni Culturali: Archeologia, Storia dell’Arte del Cinema e della
Musica, University of Padua.

9:50 -10:10

Textile in the Roman Venetia: the study of textile production throughout the investigation of
textiles tools

Maria Stella Busana, Anna Rosa Tricomi - Dipartimento dei Beni Culturali: Archeologia, Storia
dell’ Arte del Cinema e della Musica, University of Padua.

10:10 - 10:30

The origins, domestications, diffusions of cotton cultivation and products in the Old World
Charléne Bouchaud - CNRS, UMR 7209 - Archéozoologie, Archéobotanique. Sociétés, Pratiques,
Environnements CNRS/MNHN CP56, Paris.

10:30 - 10:50

The potential of textile traces: a multi-analytical approach to mineralised textiles and gold
threads

Nicole Reifarth - CICS - Cologne Institute of Conservation Sciences, Technische Hochschule Koln,
Cologne.

10:50 - 11:10 Discussion

11:10 - 11:30: Coffee break

Chairperson: Margarita Gleba

11:30 - 11:50
Characterizing historical textiles and fibers with proteomics
Caroline Solazzo - Smithsonian’s Museum Conservation Institute, Suitland.

11:50 - 12:20

New perspectives for the identification of dyes and protein in archaeological remains through
high resolution mass spectrometric analyses

Ilaria Serafini - Department of Chemistry, Sapienza - Smithsonian’s Museum Conservation
Institute, Suitland.

Nano-MAIA: nano Material Applications for Innovative conservation of textile Art works
Chiara Genova - Department of Chemistry, Sapienza.

4



12:20 - 12:40

The hunt for shellfish purple: diagnostic techniques and experimentations

Zvi C. Koren - Director, The Edelstein Center for the Analysis of Ancient Artifacts, Shenkar
College of Engineering, Design and Art, Ramat-Gan.

12:40 — 13:00
The application of microscopy and micro-CT scan for the study of textiles and fibres
Sanna Lipkin - Department of History, Culture and Communications, University of Oulu.

13:00 - 13:10: Discussion

13.10 - 14:45: Buffet Lunch, Sala di Pergamo., Museo dell’Arte Classica.

2" Section
h. 14:45 - 15:45

Chairperson: Cristina Lemorini

14:45 - 15:05

Diagnostic techniques in conservation and restoration, non-invasive or micro-invasive analytical
protocols. Best strategies and approaches in textile conservation.

Christina Margariti - Head of the Applied Research Department, Directorate of Conservation of
Ancient and Modern Monuments, Hellenic Ministry of Culture, Athens.

15:05 - 15:15

A World Without Textiles. Textile production of the Neolithic Commupnities in the western part of
the Polish Lowland based on impressions on the pottery

Monika Kaczmarek - Archaeological Museum of the Middle Odra River Area, University of
Zielona Gora.

15:15-15.25

Public (textile) archaeology. Sharing experiences with special target audience
Romina Laurito - Museo Nazionale Etrusco di Villa Giulia, Roma.

Sonia Tucci, Massimo Masussi - Associazione Culturale Paleoes - eXperimentalTech
ArcheoDrome.

15:25 - 15:45

Interdisciplinary research and dissemination concepts. Case study: Clothing remains between
2000 BCE and 1000 CE

Karina Gromer - Head of the Department of Prehistory, Natur-historisches Museum Wien, Vienna.

15:45-16:15: Discussion and Coffee Break




Short Presentation Session

37 Section
h. 16.15-17:30

Chairpersons: Francesca Coletti, Marco Galli

16:15 - 16:25
Echoes of Textiles in Ancient Mosaic Production
Massimiliano David - Dipartimento di Scienze dell’ Antichita, Sapienza.

16:25 - 16:35
Textiles and Painting in Early Islamic Iraq
Michelina Di Cesare - Dipartimento di Scienze dell’ Antichita, Sapienza.

16:35 - 16:45

Shellfish purple dye: contemporary practices and archaeological evidence in Central and South
America

Camilla Fratini - Dipartimento SARAS, Sapienza.

16:45 - 16:55
Hybrid materiality: a feathered textile from Mesoamerica
Valeria Bellomia - Dipartimento SARAS, Sapienza.

16:55-17:30
Final discussion and closing remarks
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Thursday, June 9 - Day 1
1%t Section

Textile Archaeology and Archaeometry at Sapienza: ongoing research and future perspectives

Francesca Coletti, Marco Galli

In the first part, the contribution presents the archaeological-archaeometric research carried out during the
project “Archaeology and Archaeometry of Ancient Textiles” at Sapienza on the basis of the key-study of Pompeii.

In second part, the presentation aims to discuss other examples of analytical experiences in the investigation of
archaeological textiles. Selected case studies will focus on 1. the effects of carbonization on ancient textiles and fibres,

through the case study of the textile finds from Pompeii; 2. the combined application of morphologic analysis by using
Scanning electron Microscopy and Spectroscopic techniques for the characterization of dyes and degraded fibres; 3.

two important cases are the textiles found in the Byzantine burials from the Sanctuary of Saint Philip in Hierapolis
as well as the textiles from the Vesuvian Area.

Experimental archaeology and use-wear analysis in textile research: an overview of the investigations at
LTFAPA Laboratory (Sapienza University)

Cristina Lemorini, Vanessa Forte

This contribution presents the research on textile tools and activities carried out by the Laboratory of Technological
and Functional Analysis of Prehistoric Artefacts (LTFAPA) of Sapienza University of Rome. Over the last years,
LTFAPA focused on investigating textile tools from different chronological and cultural contexts bringing together
students, scholars and craftspeople. This broad collaboration laid the foundations of a multidisciplinary research
approach combining experimental archaeology, use-wear and residues analysis currently underpinning the research
activity of the laboratory. An overview of the laboratory's research activities and collaborations is provided, followed
by a more detailed presentation of the methodological framework developed by the laboratory team. Preliminary results
of the ongoing studies are discussed considering the research issues and the perspectives related to the investigation of
ancient textiles.

Scientific approaches applied to ancient textiles: research and analytics carried out by the Chemistry and
Physics Departments of Sapienza

Alessandro Ciccola, Ilaria Serafini, Roberta Curini, Alessandro Nucara, Paolo Postorino, Francesca Coletti.
The characterization of chemical composition of ancient textiles represents a complex challenge from the archaeometric
point of view, with reference to the main issues related to this typology of matrices. Several chemical species are present
in these artifacts, from the original constituents of the fibres, which belong to different classes of natural polymers, to
the eventual colorants used for the dyeing, usually mixtures of different chromophores, to the degradation products
deriving from several ageing and mineralization processes. In this work, the research experiences, pursued at the
Departments of Chemistry and Physics of Sapienza University of Rome and involving spectroscopic approaches, will be
presented. Different methodologies, which have been applied for various case studies, will be highlighted in order to
provide the audience innovative strategies, which can be combined with morphological analysis and chromatographic
techniques for the complete characterization of archaeological textile materials.

Classical textiles from Attica: a collaboration project for the study, analysis, conservation, and display of
archaeological textiles

Christina Margariti, Stella Spantidaki, Marco Galli, Francesca Coletti

The collaborative project Archaeology and Archaeometry of Textiles, between the Sapienza University (Italy) and the
Directorate of Conservation of Ancient and Modern Monuments of the Hellenic Ministry of Culture (Greece), aims to
study textile remains from Classical Greece using cutting-edge scientific techniques, in order to generate new knowledge
about textile production in Antiquity. This paper focuses on three case studies of the project. The first is a 5" ¢. BCE
linen fabric from Eleusis, one of the largest textiles preserved from ancient Greece. It has been studied in the middle of
the 20™ c. by Vassilios Zissis. However, the refurbishing of the museum of

Eleusis has been an excellent opportunity for the textile to be studied again, with current scientific techniques, and to
be placed in new support, more adequate for its permanent display. The current study includes the funerary urn and the
bones, as well as other grave offerings found in the pyre burial.
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The second case study is the Classical period textiles from Trachones, found in a funerary urn. There is very scarce
information about the excavation and context of the find. The study by Vassilios Zissis in the middle of the 20" century,
has revealed that there are three different textiles, one linen, one hemp, and one cotton. Since hemp and cotton are not
local plants in Greece, in the current study, we will carry out material analysis to ascertain the nature of the fibres.
Furthermore, we will do radiocarbon dating in order to put the find in context.

The third case study is the 5" ¢ BCE find from Odos Thevon, Athens. Three different textiles have been discovered during
a rescue excavation in a tomb, inside a copper urn. One of them is decorated with embroidery and presents traces of
different patterns. Since the textiles form a bundle with many superimposed layers, during the study, we have carried
out CT and 3D scanning of the fabrics and are in the process of unfolding them digitally in order to be able to reconstruct
the embroidered patterns.

2nd Section

Identification of the protein components of animal-based metal threads by proteomics

Cristina Scibe, Caroline Solazzo, Kira Eng-Wilmot

Between the 11th and the 15th centuries, gilt and silvered organic strips (made with animal skin, animal gut or paper)
were among the metal threads most commonly used in textiles due to their flexibility and reduced price. They were made
and/or used from Europe to the Middle East, to Central and East Asia. The organic metal threads have a layered and
heterogeneous structure: when applied on skin tissues (leather, parchment, vellum) or paper, the metal layer (powder
or leaf) was bound with an adhesive medium (animal/fish glue, egg or bole), before cutting the substrate into narrow
SHrips.

All previous attempts to classify textiles and assign them to different workshops by the study of metal threads were based
on the morphological characteristics of metal threads, and the metal composition of coatings. Proteomics analysis has
been employed here both for the species identification of the animal substrate and for the characterization of the protein
adhesive, if present. Proteomics analysis adds another dimension to the research of the provenance of the threads
and/or textiles. Current results on the proteomics analysis of organic metal threads from the Cooper Hewitt Smithsonian
Design Museum and other collections will be presented in this paper.

Strontium isotope composition as a provenance indicator for Nabataean cotton textiles from Hegra

Saskia E. Ryan, Eric Douville, Arnaud Dapoigny, Matthieu Lebon, Patricia Dal Pra, Laila Nehmé

Strontium isotopes (’Sr/*0Sr) are an effective provenance tool for a range of archaeological materials, yet the isotopic
composition of ancient textiles is still relatively underutilised in the pursuit to define often debated origins. Here,
measurement of ’Sr/*°Sr was employed to determine if cotton plants used to manufacture textiles, dating to the end of
the I*'c. BC — 3" ¢. AD, from the archaeological site of Hegra in Saudi Arabia, were grown locally or if the materials
were imported. The fabrics were acid-leached to remove contaminants and the residual material was analysed. We
report a Sr isotope range in the textiles that overlaps with that of the defined local strontium isotope values obtained
from modern plants, with a portion of the materials surpassing the expected bioavailable limits. Therefore, we conclude
that it is possible that some of the analysed shrouds were made from cotton that was grown and processed on site, while
others were made from cotton grown in a more distant region. We demonstrate the feasibility to extract reliable
provenance information from ancient desiccated plant materials recovered from arid environments.

Well-travelled silks? Challenges in analysing the burial textiles of St Paulinus from Trier (7358)

Viola Costanza, Johanna Gerling, Sarah Harder, Anastasia Zitzer

The Late Antique burial textiles of St. Paulinus are of exceptional significance under various aspects. On the one hand,
they are unique tangible evidence of the changeful fate of bishop Paulinus. He held office in the imperial residence of
Trier from 347-358 AD but was exiled to Phrygia in Asia Minor (today Central Anatolia) by Emperor Constantius Il in
353, where he died only five years later. At the end of the 4th century, in the beginnings of the Early Christian veneration
of relics, his body took its last journey over almost 3000 km across the Roman Empire — Paulinus was (re-)transferred
to Trier and buried in a funerary basilica, carefully wrapped in numerous precious silks. These silk fabrics, on the other
hand, take a key role in Roman textile archaeology. They constitute different types of uniquely patterned block damask
twills (vestis scutulata) which occur only between the 2nd and 4th century. So far, around 30 finds of these special silks
are known from the whole Roman Empire, whereas half of them come from Trier and five at least from the burial of
Paulinus alone. This raises questions about the origin and purpose of these special textiles in the context of Paulinus’
interment and worship as a martyr. This presentation provides insight into the first steps of unfolding and analysing a
complex of hundreds of highly fragile and brittle silk fragments which had been recovered in the 19th century, during
the last opening of the tomb.



The Conservation of Archaeological Textiles: Limits and Critical Issues
Cinzia Oliva

Attention on the conservation of archaeological textiles is quite recent in Italy and there is a lack of literature on the
subject. The idea of “minimum intervention” is now widely accepted as the best approach in order to preserve both the
artifact and all the technical information relating to its original function, production technologies and provenance. But
due to their peculiar state of conservation (owed to the provenance and/or the storage conditions) different problems
often have to be faced, which require different solutions, not always staying on the side of minimum intervention.
Cleaning is always an irreversible process that may bring about a loss of information but at the same time it can be
useful in preserving the artifact by removing dangerous deposits from the fibres and helping to understand the nature
of the fragment or the artifact to which it originally belonged. Textiles that have been exposed for a long time in
unsuitable show cases often exhibit signs of damage due to atmospheric pollution, mechanical stress and excessive light.
The choice of methods of support is determined by the weakness of the artifact but also by its dimensions and future
“museum life”. Small fragments can be mounted between two layers of transparent material or fixed to a board of
archival quality, but larger and more fragile objects need more support, especially if they will have to go back on
permanent exhibition and the use of “passive conservation” could be a good help. Special attention should be paid to
those fabrics in close connection with human remains, like mummies (human and/or animal) or part of bodies wrapped
in textiles, because the use of any chemicals could alter the organic remains and undermine future diagnostics. Some of
these problems and related solutions will be illustrated through the examples of treatments conducted on different kind
of artefacts: Egyptian tunics and shrouds, animal and human mummies, medieval fragments from excavation.

Fragments of archaeological textiles from excavations at Palmyra, Syria: analytical techniques in
examining their state of preservation for display

Natalia Kallitsi, Stavroula Rapti

Proteinaceous textile fragments from excavations at Palmyra archaeological site in Syria were investigated by non-
invasive analytical techniques in order to identify their constituent materials and to access their preservation state, in
parallel to their associated archaeological deposits. The degraded fragments were evaluated by microscopic
examination and chemical analysis and the results were reported. Stereomicroscopy and Scanning Electron Microscopy
(SEM) in low vacuum mode were applied to determine the weave analysis, the twist of yarns and to examine the
preserved morphology of fibres according to their surface or/and their cross sections. The high magnification of SEM
provided information about the fibres state of preservation through the examination of the deterioration patterns on
fibres. SEM compiled with Energy Dispersive Spectroscopy (EDS) was used for analysis of the inorganic elements
present on fragments’ surface. Additionally, Fourier Transform Infrared Spectroscopy (FTIR) conducted on fragments
gave vibration peaks assigned to specific bonds within the molecule of the proteinaceous fibres and add to the assessment
of the chemical alteration of the proteinaceous fibres compared to standard samples.

Since the fragments were of highly archaeological importance, the minimum intervention was considered as an
appropriate and safe approach for its potential future further investigation, ensuring concurrently the long-term
preservation of the objects. Collaboration between the conservators and museologists was also vital to the decision-
making process of their display. A sealed pressure mounting construction was used to minimize the amount of
interventive treatment ensuring the less fluctuations of relative humidity when found in an uncontrolled museum
environment.

Imaging and analytical techniques to document, preserve, and analyze archaeological textiles collection
and remains of king Tutankhamun
Islam Shahin

The precious textiles collection was found in Tutankhamun's tomb haven’t been studied. The study of textiles and dyes,
underscores broader questions about the evolution of complex societies and textile technology. In this project, the
materials and techniques of its production will be studied, with a focus on dyes. Textile collection includes royal tunics
and textile fragments. These fragments are in a critical state of conservation. ldentification of the dyes and their state
of conservation will be crucial for the development of a sustainable and tailor-made strategy for preserving these 3000
years old textiles. For the first time, integrated and multi-analytical approach to the study this collection will be built.
This information will be supported by a base of highly characterized references, prepared in order to reproduce the
dyes of Tutankhamun, with all possible historical accuracy. Their degradation will be studied and test the best methods
for preserving these precious collections.



L’intervento di recupero conservativo di un tessuto copto annodato e a “doppia faccia”: soluzioni per il
consolidamento e per I’esposizione
Roberta Genta, Anna Piccirillo

1l raro ed inedito reperto tessile appartiene ad un lotto di manufatti donati dal Museo del Cairo al Museo Egizio di
Torino nei primi anni del 1900. 1l preciso contesto di provenienza, sicuramente egiziano, non é noto. Tra questi abbiamo
alcune tuniche complete e numerosi frammenti di clavi, orbiculi, e bordi di maniche oltre a frammenti di scialli e tappeti
realizzati con la tecnica “a fiocchi”. L’insieme copre un arco cronologico molto ampio, dal Il al XII sec. d.C. Il
manufatto sul quale verte l'intervento (Inv. S. 17310-17311) é un taqueté fagonné tessuto con orditi e trame di lana,
caratterizzato da un disegno a doppia faccia, dove la decorazione varia dal fronte al retro in base all’alternanza delle
trame, qui presenti con raffinato intento decorativo in due varianti cromatiche: écru/rosso per la bordura ed écru/viola
per il campo.

11 raffinato motivo decorativo del taqueté, la peculiarita dell’annodatura e la difficolta di reperimento in letteratura
scientifica di reperti caratterizzati dalla compresenza delle stesse caratteristiche tecniche, hanno rappresentato fin da
subito le ragioni per avviare un’approfondita campagna diagnostica sui filati e sui coloranti (analisi SERS e LIBS),
conclusa con lanalisi di datazione radiometrica del "*C.

Contestualmente alle indagini scientifiche, il raro tessuto ha richiesto al gruppo di lavoro una riflessione critica sulle
modalita di restituzione al pubblico. Per quanto concerne [’esposizione, questo particolare reperto tessile verra inserito
all’interno di un percorso museale gia definito e con limiti di spazio dovuti alle dimensioni delle teche espositive. Grazie
al continuo confronto tra i restauratori e gli enti istituzionali, quindi, é stato possibile ideare una struttura in grado di
mediare tra le problematiche conservative del manufatto e le esigenze espositive del Museo.

3rd Section

Early Neolithic fibre-based objects in Cueva De Los Murciélagos (Albuiiol, Granada). Raw Material
selection and processing

Maria Herrero-Otal, Ingrid Bertin, Anna Homs, Raquel Piqué Huerta, Francisco Martinez

Cueva de los Murciélagos (Alburiol, Granada, Spain) is one of the most emblematic prehistoric archaeological sites in
the Iberian Peninsula because of the singularity of the recovered organic materials and its chronology (5200-4850 cal
BC), that places the site in the Early Neolithic of the region. An extended set of vegetal fibres objects preserved by
dehydration conditions makes the site unique in Europe. Although a technological analysis of the plant fibre objects was
carried out in the eighties, it has not been systematically studied regarding the raw material and the archaeological
context. In this sense, the recently funded MUTERMUR project (“De los Museos al territorio: actualizando del estudio
de la Cueva de los Murciélagos de Alburiol (Granada)”) deals with a consistent study of the materials recovered in the
19th century and new archaeological excavations. We present the preliminary results of the systematic observations of
the fibre-based materials recovered in the cave, considering the processing of esparto grass (Stipa tenacissima) and the
typology of the objects -baskets, cords and sandals-. Esparto grass was used raw or crushed and, also some fibre
treatment with colorant has been identified which nature is being investigated. The selection of raw materials for the
different types of objects shows the technological and ecological knowledge of the inhabitants about the Mediterranean
coast environment.

New evidence for textile production in Western Sicily: Motya

Nina Ferrante

In Motya many archaeological discoveries regarding the textile production have been attested throughout the life of the
settlement: loom weights, spindle whorls, fragments of textiles and - exceptionally - the imprint of a warp-weighted
loom, as well as craft areas where dyeing activities were probably carried out.

In this short presentation, I report the preliminary results of a study of textile manufacture from Motya accomplished as
part of my PhD on Phoenician and Punic textile production in the Western Mediterranean, currently underway at the
Sapienza University of Rome. It was possible to identify on the island, along with the use of the warp-weighted loom,
the adoption of so-called "tablet weaving' and dyeing activities to decorate textiles.

Loom weights in the Ager Faliscus. Preliminary studies on Iron Age textile production in Falerii, Narce,
Corchiano, and Vignanello
Federico di Salvo



The research focused on documenting and analysing the ca. 200 loom-weights found in various excavations carried out
in the Ager Faliscus area from the late XIX century onwards. Coming from a considerable variety of contexts — funerary
and cultic as well as from settlements — these provide an interesting case study to evaluate the social role of textile
production, and especially of weaving, in this area of pre-Roman Italy. Furthermore, the application of modern
methodologies for the study of textile tools allowed for a preliminary evaluation of the local textile production.

(Re)discovering the textiles from the Roman ships of Nemi: preliminary observations
Francesca Coletti, Margarita Gleba, Daniela De Angelis
The contribution introduces a new research collaboration between the Museo delle Navi Romane di Nemi, the Sapienza

University, and the University of Padua for the study of textiles, ropes, and fibres recovered during the excavation of
the second ship found in the Lake of Nemi (near Rome) in the early twentieth century. The paper presents the complex
history of the find context, the excavated materials and some of the preliminary results related to the characterization
of raw materials and the textile artefacts. These rare finds documenting Roman nautical textiles add important
information not only to our understanding of the naval technologies but also the important aspect of textile recycling in
Roman times.
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Textile cultures of Mediterranean Europe 1000-500 BCE: archaeological evidence

Margarita Gleba

The paper presents an overview of the analyses of archaeological textiles carried out within the scope of the ERC
project PROCON. The new data collected indicate that, during the early Ist millennium BC, textile cultures of
Mediterranean Europe (Greece, Italy and Spain) were based on different technological and aesthetic traditions. These
traditions can be connected with broader geographical regions: Greece followed the Near Eastern pattern, Italy was
closely connected with the Eastern Hallstatt Culture; while Spain (although the evidence is still very limited) appears
to have had similarities with the Western Hallstatt trends. The Balkans appear to have been the crossroads between
these two broader regions.

Textile in the Roman Venetia: the study of textile production throughout the investigation of textiles tools
Maria Stella Busana, Anna Rosa Tricomi

Textile economy, especially wool-based, played a very important role in Roman Venetia (North-Eastern Italy), thanks
to the natural environment (plains, alpine pastures, coastal salt works), as attested by ancient literary sources, including
Varro and the Diocletian’s Edictum de pretiis. Over the last decade, the archaeological evidences of textile production
were investigated: the Pondera Project (2009-2014) focused on a systematic survey of the textile tools, while the TRAMA
Project (2014-2017) censed the organic and mineralised fabrics, in order to draw a picture of the textile products, which
were praised for the high quality by contemporary writers. Lately, the Lanifica Project (2017-2021) initiated a deeper
analysis of tools coming from graves with the aim of highlighting the ideological meaning of textile activity. The speech
will offer the results of the textile tools research in the Veneto Region, proving a useful approach for a wider social and
economic synthesis.

The origins, domestications, diffusions of cotton cultivation and products in the Old World

Charlene Bouchaud

Increasing evidence of cotton (Gossypium herbaceum/arboreum), both seeds of cotton and textile fragments in cotton,
as well as textual mention sheds light on the diffusion paths of this tropical plant in the Old World. Both species have
different trajectories. The first archaeological discoveries dating back to the 6"-4™ mill. show perhaps localized
domestication events of Gossypium arboreum in the Indian subcontinent while the spread of Gossypium herbaceum
occurs at a later period around the change of era. During the beginning of the 1* mill. CE, cotton appears in numerous
places in Arabia and Northeastern Africa, indicating its trade and acclimatization in arid environment. The examination
of direct radiocarbon dating combined to the analysis of the distribution of the cotton archaeological finds and the
textual evidence allow us to better characterise the trade routes and the introduction of cotton cultivation in local
agrosystems, with a special focus on cotton in Arabia.

The potential of textile traces: a multi-analytical approach to mineralised textiles and gold threads
Nicole Reifarth



Mineralised textiles represent a special type of preservation called ‘pseudomorphs’ where the organic fibres are
transformed into inorganic compounds in a series of complex processes of decay and diffusion. What are the factors
responsible for this type of transformation seen in organic material structures from archaeological contexts? What
differences can be identified in the mineralisation between protein and cellulose fibres? Can we distinguish between
natural and anthropogenic influences and thus perhaps reconstruct special measures taken during ancient funerary
rituals? The fact that textiles can still exhibit evidence pointing to their original treatment, e.g., with pigments, resins,
and similar substances, even in cases where the actual fabric has completely decayed, has not attracted much attention
so far. Their multi-analytical examination can make a significant contribution to our understanding of taphonomical
and cultural processes.

A second part of this presentation deals with ancient gold threads, usually consisting of fine hammered gold strips spun
around a fibre core. Although they occur quite frequently in ancient burial contexts, their original function as well as
details of manufacturing often remain unknown due to poor preservation. However, even if the organic components
seem completely lost, at least microscopic and molecular traces often survive. They still provide information on the fibre
material of the core, dyestuffs, and additional agents (glues, pigment pastes) used to produce gold threads. Therefore,
future research should focus on the potential of organic trace analysis, rather than on the modification of existing
analytical methods concerning the composition of gold foils.

Characterizing historical textiles and fibers with proteomics

Caroline Solazzo

The first application of proteomics to textiles made of animal fibers and other types of protein-based clothing is almost
15 years old, when animal hairs from Oetzi's clothing were identified with matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry. Species identification is often the main reason to use proteomics on animal fibers,
especially for difficult archaeological samples where visual examination is not conclusive. In addition to hairs,
proteomics has been successfully applied to the identification of silks, and collagen-based tissues (leather, metal
threads). Yet, while proteomics has made important contributions to the analysis of ancient proteins and to cultural
heritage studies, applications to textiles still lack behind. Access to instrumentation, the development of protocols
adapted to ancient proteins and the creation of targeted databases are common challenges in the field of textile
proteomics. This paper will review current proteomics and mass spectrometric techniques used for the study of historical
textiles and garments, how they need to be adapted to the different sources of animal fibers, an future perspectives.

New perspectives for the identification of dyes and protein in archaeological remains through high
resolution mass spectrometric analyses

Ilaria Serafini

Nowadays, analysis of archaeological textiles represents one of the most challenging aspects of analytical chemistry
applied to cultural heritage. This fact lies in the enormous historical and cultural importance of the information that
can be obtained by an archaeological relic, but also in the extremely high complicated state of conservation of this
material, which requires highly specialized and sensitive analytical tools [1-2]. The author, starting from previous
experiences on analyses of dyes on archaeological textile [3], will present the first phase of PARCA project, a totally
new project developed by Sapienza University of Rome and Smithsonian Institution, under the European Union’s
Horizon 2020 research and innovation programme - Marie Sktodowska-Curie Actions. This project is focused on the
development of an innovative streamlined protocol that would combine dye and protein analysis in a single extraction,
through Liquid Chromatography-Tandem Mass Spectrometry (LC-MS/MS). In this way, it will be possible to minimize
the sampling size while maximizing the amount of information obtained. In detail, the research has started from the
ammonia-based protocol used for dyes extraction [4] and is combined with proteomics methodologies specifically
developed for wool; thus, the preliminary trials and related results of LC-MS/MS analysis on Thermo’s Elite Orbitrap
will be presented, with the aim of optimizing the extraction and purification of proteins and dyes, performed on modern
madder-dyed wool. The ultimate goal of the project is to individuate a suitable protocol of high information content for
archaeological dyed wool, in particular applicable to highly degraded samples such as carbonized, burial textiles, etc.

The application of microscopy and micro-CT scan for the study of textiles and fibres

Sanna Lipkin

Micro-Computed Tomography (uCT) is a powerful, non-destructive imaging technique that can provide convincing
morphological, three-dimensional (3D) information of an investigated item. In this presentation, I will emphasize how
combining microscopy and uCT imaging can provide useful research results. I will approach this through two
examples of 14th century archaeological textiles. The focus will be in the advantages and challenges of uCT and will
consider the benefits visualisation and segmentation of data.
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Diagnostic techniques in conservation and restoration, non-invasive or micro-invasive analytical
protocols. Best strategies and approaches in textile conservation.

Christina Margariti

This presentation discusses the non-interventive and micro-interventive diagnostic techniques conservators apply to
assess the condition of the object and thus inform decision making in selecting the most appropriate method of
conservation. The paper presents diagnostic methods including visual observation, photography, imaging techniques,
and appropriate sample selection methods for further more interventive instrumental analysis.

A World Without Textiles. Textile production of the Neolithic Commuenities in the western part of
the Polish Lowland based on impressions on the pottery
Monika Kaczmarek

The term ‘textile” has a broad definition. It includes thread and cord as well as
a woven fabric or basketry. Today, people are infrequently aware of the enormous impact textiles have on our world. It
must have been the same in the past, despite the fact that they are relatively rarely found at archaeological sites. It is
connected with the fact that textile products degrade easily as they are deposited in the ground. The situation is
particularly difficult in the Neolithic Polish Lowlands, where the textiles have not been preserved. In this case, the
valuable source of information is textile impressions preserved on pottery or pieces of clay and textiles tools. This paper
aims to present and discuss the result of the research on textile imprints on Neolithic ceramics from the Polish Lowlands.
The main goal of the research is to try to solve the following issues: what kinds of textiles were used in the Neolithic
pottery production and decoration and how common do textile imprints in the Neolithic pottery production occur.
Reflections mentioned above are the result of the research project entitled The textiles on vessels captured. Identification
of the textile production of Neolithic communities in the western part of the Polish Lowland based on the analysis of
ornaments impressed on funeral ceramics of the 4th and 3rd millennia BC, financed by National Science Centre, Poland
(no. 2017/25/N/HS3/01686).

Public (textile) archaeology. Sharing experiences with special target audience

Romina Laurito, Sonia Tucci, Massimo Masussi

This paper will focus on the relevance of the experimental and experiential archaeology as a means to disseminate
knowledge on the ancient textile production in museums and archaeological parks/open air museums. Experimental
archaeology fits perfectly into the larger container of Public Archaeology, as a process of research, action and inclusion
of the community to achieve the recognition of cultural values.For this workshop our intention is to share some
experiences with special target audience.

Interdisciplinary research and dissemination concepts. Case study: Clothing remains between 2000 BCE
and 1000 CE
Karina Gromer

State of the art, the new challenges and The significance of textile research in Europe can be demonstrated with the case
study of dress and garments, as they are an important non-verbal medium of communication and such a strong identity-
creating element. It tells details about its wearer such as their social status, age, gender and group membership. Clothing
also concerns today's discourses about individuals, group identities and lastly about our European cultural heritage.
The use of garments and jewellery as communication medium can be grasped at the latest from the Bronze Age (c.2000
BC) onwards, especially as indicator of power and social status, and belongingness to different regional groups.

Thus, international and interdisciplinary research is the key to get as best data as possible, including a great variety of
analytical tools. The Third Science revolution as defined by Kristian Kristiansen applied even more possibilities for
research. Various branches of archaeological and historical disciplines (e.g. Experimental Archaeology, Epigraphy,
Art History etc.) are also combined for certain research questions concerning textiles and clothing.

The most important research questions are:

Technological, social and economic background of textile innovations in Central European prehistory

Creativity and design, appearance of textile surfaces and patterns

Ressource management, use — re-use — ,,recycling

Potentials and limitations of dress reconstruction — based on textile finds, dress fittings in graves and contemporaneous
iconographic evidence



Dress and identity: social value of clothing and textiles from the Bronze Age to the Medieval period, representation and
appearance

An important task are also different dissemination concepts to make the clothing and behind hand craftsmanship of pre-
historic societies both accessible for the scientific community as well as visible and understandable for the wider public.
Changes in technology and media in the last two centuries have also been used for dissemination work about textile
research — namely the internet and tutorial as well as picture sharing platforms such as youtube and pinterest enable us
to get into contact with people world wide.

Overview see: K. Gromer, The Art of Prehistoric Textile Making — The development of craft traditions and clothing in Central
Europe. Verdffentlichungen der Préhistorischen Abteilung 5, Vienna 2016.
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Echoes of Textiles in Ancient Mosaic Production
Massimiliano David - Dipartimento di Scienze dell’ Antichita, Sapienza.

Textiles and Painting in Early Islamic Iraq

Michelina Di Cesare

This paper will focus on a painting discovered during the fourth excavation season of the Qasr al-Imara (Palace of the
Government) of Kufa, in Najaf, Iraq, in 1957. It was found on the wall of a room pertaining to the first structural phase
of the Palace and dated to the time of the Rashidin or the early Umayyad period. Its compositional scheme and
ornamental motifs re-propose those featuring in Sasanian tapestries but also in later Umayyad and early Abbasid
paintings and textiles, and in particular in a group of silk fragments with gold threads ascribed to early 9"-century
Baghdad. However, by reassessing the archaeological and documentary evidence related to the Qasr al-Imara I will
argue for dating the painting to the Rashidun period, thus identifying it as the earliest evidence of such an artistic
medium in the history of the dar al-Islam. In addition, through the iconographical analysis of this painting, I will also
propose to reconsider the dating of the above mentioned silk textiles.

Shellfish purple dye: contemporary practices and archaeological evidence in Central and South America
Camilla Fratini

Currently in Mexico an extremely small number of Mixtec indigenous people preserve the ancient techniques and
knowledge related to the production of the shellfish purple dye, a color comparable to the famous Tyrian Purple
produced in the ancient Mediterranean area. Archaeological evidence and historical sources from the colonial era
suggest that during the pre-Hispanic period this practice was widespread in several areas of the Pacific Coast of Central
and South America. Ethnographic research and audiovisual documentation aim to enhance the tangible and intangible
heritage whose survival is endangered, at the present time, on one side by the alteration of the ecosystem of the marine
gastropod mollusk used for the production of the dye, due to pollution and tourism, and on the other side by the processes
of commodification of heritage that increasingly cause the loss of control of the practice by indigenous communities.

Hybrid materiality: a feathered textile from Mesoamerica

Valeria Bellomia

This presentation will focus on the tlamachayatl, one of only six feathered textiles coming from colonial Mexico now
at the Museo delle Civilta, Rome. The manufacturing techniques, the variety of fibers and the iconographic elements it
exhibits will be discussed, showing the hybrid nature of this artifact, capable of embodying in its materiality the
processes of transformation and cultural contamination that characterized the history of New Spain and then Mexico.



