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1. The development of FACEM and the wider research context

identifying the provenance of ancient ceramics is one of the major topics in
archaeology (Gliozzo, 2020). A reliable provenance attribution of archaeological
objects and their link to well-defined reference groups from production sites,
combining archaeological and archacometric analysis, can be used to reconstruct
distribution patterns and ancient trade networks. For instance, it provides val-
uable information about imports of ceramic artefacts or commodities, such as
transport amphorae, which have been widely produced and distributed (Lawall,
2014, pp.152-155). Moreover, the origin of ceramics allows to trace cultural con-
tacts between ancient communities from different geographical areas. Finally,
the characterisation of ceramic objects, adopting an interdisciplinary method,
permits a profound understanding of their production process and technology,
closely related to the socio-economic history of the manufacturing site (Cuomo

di Caprio, 2017).
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The origin of some ceramics, such as decorated fine ware, might be easily inferred
by the stylistic analysis of their decoration. Similarly, in some cases, the provenance of
amphorae can be established through the epigraphic study of their stamps. However,
the bulk of any archaeological assemblage consists of undecorated pottery, whose
provenance cannot be determined by conventional archaeological methods, as the
same vessel shapes may have been produced for a long time and in several work-
shops. By contrast, archacometric analysis, comprising petrographic and chemical
analysis combined with geological prospection of raw materials (Whitbread, 2001;
Xanthopoulou et al., 2020, p. 74), bears the potential to identify the provenance of
ceramics, even if they are not decorated or stamped. Archaecometric analysis, however,
is expensive and can only be applied to a restricted number of samples. This raises the
broader question of how to adequately determine the provenance of pottery — and
common ware in particular — found on an archaeological excavation. To address this
issue, archaeologists have developed a method based on ‘ceramic fabrics’. This method
involves the description of the main features of pottery, including the inclusions and
colour of the ceramic body (Peacock, 1977; Orton et al., 1993; Gassner et al., 2014a;
https://facem.at/project/about.php#method). These characteristics can be used to
describe ceramic fragments in hand specimen (e.g., macroscopically) or with a bin-
ocular microscope. Pottery with the same characteristics belongs to the same ceramic
fabric and, therefore, has the same origin.

The idea to develop the online database FACEM as a means to identify the prov-
enance of ancient ceramics was initiated by Verena Gassner, Maria Trapichler, and
Babette Bechtold from the Department of Classical Archaeology at the University of
Vienna in 2011. In collaboration with Kurt Schaller, a specialist in Cultural Heritage
Computing, they followed the shift to web-based archaeological data repositories that
started in the mid-1990s (e.g., Archacology Data Service (https://archaeologydata
service.ac.uk/about/), tDAR (https://www.tdar.org/), POTSHERD: Atlas of Roman
Pottery (https://potsherd.net/home/), ceraDAT (Hein & Kilikoglou, 2012), or the
Levantine Ceramics Project (https://www.levantineceramics.org/)). Using a binocular
microscope, the FACEM team defined fabrics from different pottery wares, including
undecorated pottery, black glazed ware, and transport amphorae from southern Italy
and Sicily, dating from the 6™ to the 2™ centuries BCE.

To verify the proposed provenance of ceramic fabrics and define solid reference
groups, archacometric analysis and investigations on clayey raw materials have been
carried out by Roman Sauer (Gassner et al., 2003; Gassner & Sauer, 2009; Gassner
et al., 2014b), by Giuseppe Montana, Luciana Randazzo (Montana & Randazzo,
2015; 2018; 2024; Montana et al., 2020; 2022; 2024), and by Alberto De Bonis (De
Bonis, 2018; De Bonis et al., 2020). Essential parts of the results of this interdiscipli-
nary research are published on FACEM and represent a coherent and standardised
publication of ceramic fabrics with the following advantages:

1. Ceramic fabrics are documented on FACEM with high-quality colour images
(fig. 1). This allows users to quickly compare pottery finds with published ceramic
fabrics. Due to the limited extent and high printing costs, especially for high-res-
olution colour images, conventional printed books cannot achieve this goal;
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fig. 1. Screenshot of ceram-
ic fabrics from amphorae
produced in the the Bay of
Naples.
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2. A web-based publication can be quickly updated, expanding and integrating pre-
viously edited results. Thus, unlike static datasets that are released once as a final
publication, web-based publications, such as FACEM, are a very efhicient medium
for the continuous presentation of research results;

3. A web-based publication also offers many opportunities for peer-to-peer commu-
nication and collaboration and the creation of a research network;

4. Scientific results published in FACEM’s web-based repository comply with the
Open Access Policy that is mandatory for many funding bodies, such as the Aus-
trian Science Fund (FWF).

The main focus of FACEM’s research group and their partners in the first two
releases (2011, 2012) was on fabrics of various ceramic wares, including transport
amphorae, from Elea/Velia, Poseidonia/Paestum, and the Gulf of Naples (Cuma,
Pithekoussai, Naples), supplemented for Elea/Velia in 2015 in the fourth release.
In 2018, the seventh release added new data for pottery production at Poseidonia/
Paestum and the plain of Salerno from the sites at Pontecagnano or Fratte. The sec-
ond emphasis was on the fabric analysis of southern central Mediterranean (mainly
Sicilian) amphorae consumption sites of the 7*-3" centuries BCE (releases 3-5, 8)
and the characterisation of transport vessels produced in western Sicily.

2. Using FACEM - case studies on transport amphorae

As of 2024, FACEM hosts a large amount of ceramic fabrics from ongoing and
finished research projects (Hasenzagl & Borgers, 2023). About 30 institutions world-
wide have collaborated to expand the FACEM repository, providing pottery sherds
from approximately 80 archaeological sites in the Mediterranean, most of which are
located in present-day Italy, and, to a lesser extent, in Spain, Malta, Tunisia, Albania,
Greece, and Turkey.

Users can search through numerous fabrics and select them according to different
criteria, including production site, consumption site, pottery ware (e.g., amphorae,
black glazed ware, ceramic building materials), and chronology (e.g., Greek, Punic,
Roman era), facilitating fabric data for their research.

Each fabric is labelled with a tripartite alphanumeric code, including information
on the production site or region (e.g., BNAP = Bay of Naples) and the pottery ware
(e.g., A = Amphora) it belongs to. This unique code permits users to bookmark or
cite specific ceramic fabrics. The standardized description of each fabric is based on
the composition of the inclusions and colour of the ceramic body. This is accom-
panied by several images at different magnifications, information about the object
(e.g., vessel typo-chronology), and context (i.e., archaeological site of discovery),
as well as by a map visualising the geographical distribution of the ceramic fabric
examined.

Observations on ceramic fabrics are also linked to publications, which can be
downloaded from the website. Some of these publications focus on the origin of
ceramic fabrics, while others discuss the occurrence of ceramic fabrics on various
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sites, permitting insight into their distribution and trade. The following case studies
illustrate the progress of research through fabric classification of transport vessels.

Production sites of western Greek Amphorae in southern Italy

A notable example of the impact of fabric analysis was a project focused on iden-
tifying production sites of western Greek amphorae in southern Italy from the 6* to
the 2™ centuries BCE. For a long time, this large and complex group of transport
amphorae, produced in a wide area from the western coast of Albania and northern
Greece to southern Italy and to the Gulf of Lion and the Iberian Peninsula, had
been attributed to various ‘types with a very divergent terminology and was only
recognized as one coherent class at the beginning of the 21* century. It was the merit
of ].-Ch. Sourisseau, who did a thorough study of this class, developed a compre-
hensive terminology and placed the various types in a well-founded chronological
sequence (Sourisseau, 2011). However, it became clear that a classification based on
the morphological development of vessel and rim shapes was insufficient to identify
the provenance of these vessels. Only the introduction of the concept of fabric, com-
bined with archacometric analyses, made it possible to define a conspicuous number
of production sites or areas in southern Italy and to follow — at least partially — the
typo-chronological evolution within these production sites (Gassner, 2003; 2015;
2024; forthcoming). It also allowed quantitative analyses of large assemblages of
amphorae as a basis for studying economic relations in this area.

Transport amphorae produced in Greek, Phoenician-Punic, and native western
Sicily (late 8*-3" century BCE)

Another example is the international and interdisciplinary provenance studies that
have significantly advanced the characterisation of the western Sicily’s main amphorae
series from the Archaic to early Hellenistic period. The overall results of these investi-
gations represent a milestone in understanding regional economic development (for
the far-reaching significance of the establishment of amphora production in antiquity:
Sourisseau, 2011) and commercial interaction among Greek, Phoenician-Punic, and
native communities in this frontier region (Spatafora, 2018) on the western edge of
the island.

A large part of this research was edited in the FACEM releases 3, 4, 5, and 8 (2013-
2015, 2020), providing detailed insights into ceramic fabrics, diachronic morpholog-
ical repertoires, and distribution patterns of 10 western Sicilian amphorae series. By
introducing petrographic data in release 5, the publication of minero-petrographic
analyses of representative samples from each assemblage has significantly enriched
the database. Additionally, single items edited in FACEM have been hyper-linked
to open access and peer-reviewed publications which discuss the same objects (e.g.,
hetps://facem.at/him-a-1).

The results of this research have been summarised in fig. 2, offering multiple
viewpoints for further studies (see contributions of Bechtold, Corretti, Montana, and
Riehle in the references). In the framework of the present paper, we highlight only
two issues, which connect data to the investigations of the international scientific
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fig. 2. Western Sicilian amphorae productions published in FACEM (as to 2024): a diachronic
survey (@ R. Lampl).

community. First, the aforementioned characterisation of the Sicilian amphorae series
has allowed the identification of extra-regional exports scattered across the Mediter-
ranean and documented on Jerba (Ben Tahar, 2021, pp. 68-69), in Corinth (Fantuzzi
etal., 2020, p. 10), and in coastal Latium (Jaia & De Dominicis, 2020, pp. 755-757).
Secondly, ongoing interdisciplinary studies on a selection of western Greek amphorae
found in Terravecchia di Cuti, a hill site located in the frontier area between the chorai
of Arigento and Himera, led to the identification of a previously unknown minor
northwestern Sicilian series (Bechtold & Burgio, 2024, p. 216). This stimulating
outcome underlines the potential of amphorae analysis for further investigations of
socio-economic interaction between native and colonial Greek communities during

the Archaic-Classical period (Vassallo, 2010).
3. Future perspectives and revision of FACEM
The results of the presented case studies on transport amphorae highlight the po-

tential of interdisciplinary and freely available pottery repositories and research tools,

such as FACEM. They help in tracing the regional and supra-regional distribution of
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different pottery wares and in addressing socio-economic and cultural aspects through
the study of fabrics. We believe that by including a broader range of pottery wares as
well as by widening the geographical framework to the entire Mediterranean and the
timeline to the Late Roman period (until the 7* century CE), the use of FACEM
will gain further relevance. Currently, two projects focus on ceramic fabric analysis
of coarse ware and tableware.

The first project is an interdisciplinary study of coarse ware from the Pontine
region in southern Lazio, Italy, that addresses the question of the region’s position
within local, regional, and wider central Mediterranean networks between the 4%
and 1* centuries BCE. Its first objective is to reconstruct the production technology
and provenance of coarse ware from several sites in southern Lazio. To achieve this,
an integrated compositional approach is adopted, combining mineralogical analysis
(thin section petrography, X-ray diffraction) with chemistry (wavelength dispersive
X-ray fluorescence, scanning electron microscopy). The second objective is to shed
light on the integration of southern Lazio into broader production and trade net-
works, by comparing the results with previous data on coarse ware prevalent in the
region at that time.

The results indicate that the coarse ware studied was produced with red-firing clay
and fired in an oxidising atmosphere at a low temperature (< 900 °C). Differences
among the coarse ware exist in the paste recipes (e.g., intentionally added temper).
The composition of the coarse ware suggests that the majority was produced locally
at the sites of Satricum (present-day Borgo Faiti), Fregellae, and Nemi, even if this
is not always supported by evidence for workshops. The results further indicate a
lively trade in coarse ware from the Alban Hills and the Tiber Valley, north of Rome,
suggesting that the study region was integrated into the marketing of pottery that
was predominant in Lazio between the 4" and 1% centuries BCE. Changes in regional
trade seem to have taken place when ceramic production at Satricum ceased in the 3
century BCE and potters began producing coarse ware in other settlements, including
Forum Appii and Norba (present-day Norma) (Borgers & Diosono, in press; Borgers
et al., 2023; Borgers & Fischetti, 2023).

The second project, conducted by Carina Hasenzagl, focuses on 1% to 7* century
CE African terra sigillata, also known as African Red Slip Ware (hereafter ARS). It was
produced in the regions of modern-day Tunisia, Algeria, and Libya and is abundantly
documented at many archaeological sites. In addition to already established classification
criteria, i.e., type-variety typologies (e.g., Hayes-types) and the so-called Italian system
(A, C,D, E, E G, etc.), the definition of ARS fabrics with a combination of petrographic
analysis allows to investigate ARS distribution patterns regarding both chronology and
exact provenance (e.g., Hasenzagl, 2019; Hasenzagl & Capelli, 2019; 2021). A multi-site
perspective with selected ARS assemblages (Hasenzagl, 2022) from different inner-Afri-
can and Mediterranean consumption sites (e.g., Carthage, Ampurias, Marseille, Rome,
Velia, Ephesos) generally provides data to trace the distribution of ARS made at a specific
production centre (e.g., El Mahrine, Oudna, Pheradi Maius, Sidi Marzouk Tounsi,
Djilma). However, a variety of fabrics with so far unknown provenance also attests to
the high number of workshops producing ARS and the complexity of reconstructing

regional and supra-regional (maritime) trade networks and their changes over time.
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The project on ARS serves as another case study on applying fabric analysis to
tableware, similar to the research on black glazed ware and terra sigillata from the Bay
of Naples in the FACEM database. It also connects to the website’s research on Punic
pottery from the Carthage region, offering possibilities to study production zones in
North Africa diachronically.

The data gathered in these studies on coarse ware and tableware will be added to
the ceramic fabric collection in the next release of FACEM. Given the planned chron-
ological and geographical expansion of the repository, the original name ‘Fabrics of
the Central Mediterranean’ will be changed to ‘Fabrics of Ancient CEramics in the
Mediterranean’, keeping the established and known acronym.

Due to the steadily increasing research data, however, FACEM, like other dynamic
web-based resources, faces rapidly changing technical requirements, as well challenges
in adhering to FAIR (i.e., Findable, Accessible, Interoperable, and Reusable) princi-
ples (Wilkinson et al., 2016). So far, FACEM adheres to the these principles, since
its research data are Findable (e.g., via the permalink https://facem.at), Accessible
(i.e., open and freely, without restrictions on the date of publication), Interoperable
(i.e., a formal and standardised protocol common to pottery studies is used for the
presentation of research output), and Reusable (i.c., they are licensed CC BY-NC-ND
3.0 AT) (https://facem.at/project/impressum.php).

Going forward, the FAIR principles of Findability, Accessibility, and Reusability are
not a challenge for FACEM; however, adherence to the principle of Interoperability
will be. The reason is that FACEM’s technical framework is outdated, inevitably
jeopardising long-term availability and reusability of its published data.

FACEM’s current technical framework adopts LAMP, an open-source Web plat-
form that uses LINUX as the operating system, Apache as the Web server, MySQL
as the relational database management system, with an offline Microsoft Access
database, and PHP as the object-oriented scripting language. The web application
further includes AJAX components for client-side scripting, and NASA-SRTM data
are used to produce maps to visualize the geographic occurrence of the ceramic fabrics
described. Now, 13 years after the launch of FACEM, however, Desktop SQL office
database products, including Microsoft Access, providing a graphical user interface to
help set up relationships and form queries, have become notoriously fragile, and are
inefhicient in handling large databases. Moreover, collaboration by multiple users on
a single database is a challenge (https://o-date.github.io/draft/book/arranging-and-
storing-data-for-the-long-haul-databases.html).

To address these issues, the ‘Remaking FACEM’ project was developed in close
collaboration with the I'T-Support for Research Department of the Vienna Univer-
sity Computer Center. In the course of this project, the IT-Support Team will assess
FACEM’s technical structure, taking into account long-term preservation, FAIR
data principles and IT security. They will also implement several enhancements to
the prevailing software that will significantly improve the quality and functionality
of FACEM. More specific suggestions for implementations include: 1) Update the
source code of the current PHP version, which is pivotal for I'T security; 2) Implement
features that enable direct data changes on the web, which not only eliminates the
need for Microsoft Access, but also improves data interoperability and reusability;
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3) Develop an interface with a repository to store data according FAIR principles,
ensuring long-term data retention; and 4) Ensure long-term preservation of research
data from the FACEM repository in the University of Vienna’s central repository ‘Per-
manent Hosting, Archiving and Indexing of Digital Resources and Assets’ (PHAIDRA)
(https://phaidra.univie.ac.at/). This technical update aims to adapt FACEM to the
rapid developments in digital humanities, so that this web-based repository remains
an important and indispensable tool for identifying provenance and reconstructing
trade of ancient ceramics in the Mediterranean (Bellelli, 2018).

Funding

Several funding agencies have financially supported the FACEM database: The
‘Remaking FACEM’ project has recently been funded by the Austrian Science Fund
(FWEF) (10.55776/PUD35); release 1 (2011) was financed by FWF P 20597-G02,
project leader V. Gassner; release 2 (2012) by the Jubiliumsfonds of the Austrian
National Bank no. 14303, project leader V. Gassner; releases 3-5 (2013, 2015) by FWF
P 25046-G19, project leader B. Bechtold; release 6 (2016) by the Jubildumsfonds of
the Austrian National Bank no. 14303 and a contribution of the Faculty of Historical
and Cultural Studies of the University of Vienna, project leader V. Gassner; release
7 (2018) by FWF M 1918-G25, project leader A. De Bonis; and release 8 (2020) by
FWEFE P 30030-G25 project leader B. Bechtold. The research on coarse ware from
southern Lazio has been funded by FWF T1075-G, project leader B. Borgers, while
the investigation on African Red Slip Ware is financed by the Fonds voor Wetenschap-
pelijk Onderzoek, project (1243424N), project leader C. Hasenzagl. B. Bechtold’s
contribution was funded by the Austrian Science Fund (FWF): P 36827-G. For open
access purposes, the author has applied a CC BY public copyright license to any author
accepted manuscript version arising from this submission.

Acknowledgements

The authors are indebted to numerous colleagues from international research
institutions, universities, and Archaeological Heritage Departments for their kind
permission to sample and study pottery yielded by excavations in many parts of
the Mediterranean. A complete list of collaboration partners can be found here:
https://facem.at/project/impressum.php. The authors would also like to thank the
two anonymous reviewers for their thoughtful suggestions, which have improved
the article.

Bibliography

Aspock, E. (2019). Moving towards an Open Archaeology: projects, opportunities and challenges.
Mitteilungen der Vereinigung Osterreichischer Bibliothekarinnen und Bibliothekare, 72 (2), 538-
554. https://doi.org/10.31263/voebm.v72i2.3249

Bechtold, B. (2015). Le produzioni di anfore puniche della Sicilia occidentale (VII-III/II sec.
a.C.) (con i contributi di Giuseppe Montana, Luciana Randazzo ¢ Karin Schmidt). Carthage
Studies 9.

21


https://phaidra.univie.ac.at/
https://facem.at/project/impressum.php
https://doi.org/10.31263/voebm.v72i2.3249

22

B. BORGERS, C. HASENZAGL, V. GASSNER, B. BECHTOLD

Bechtold, B., & Burgio, A. (2024). Anfore da trasporto come indicatori di rapporti commerciali
nella Sicilia centro-settentrionale (VI-IV sec. a.C.): il contributo del sito indigeno di Terra-
vecchia di Cuti (PA). Thiasos 13, 203-240.

Bechtold, B., & Vassallo, S. (2018). Le anfore puniche dalle necropoli di Himera (seconda meta del
VII-fine del Vsec. a.C.) (con i contributi di D. Brackmans, R. de Simone, S. Gupta, G. Montana, L.
Randazzo, K. Schmidt). BABesch Annual Papers on Mediterranean Archaeology Supplement Series, 34.

Bechtold, B., & Vassallo, S. (2024). Le anfore greco-occidentali dalle necropoli di Himera (VI-
V sec. a.C.): produzioni e circolazione (con i contributi di G. Montana, L. Randazzo, T.
Sommerschield). BABesch Annual Papers on Mediterranean Archaeology Supplement Series, 49.

Bellelli, V. (2018). Ischia, le anfore etrusche di Noera e il vino ‘amineo’. La parola del passato.
Rivista di studi antichi, 73(2), 359-430.

Ben Tahar, S., von Rummel, Ph., Mukai, T., Mansel, K., & Moller, H. (2021). Le site rural de
Mezraya (Jerba) de la Protohistoire a 'époque romaine impériale: résultats de la premiere
campagne de fouilles préventives de 2018. Antiquités Africaines, 57, 33-92.

Borgers, B., & Diosono, F (in press). A true Melting Pot: the Production of Cooking Ware at
Fregellae, southern Lazio (Italy), between the 4th and the 2nd Centuries BC. In M. Serino, E.
Diego, E. Hasaki (eds.), Technology, Crafting and Artisanal Networks in the Greek and Roman
World. Interdisciplinary Approaches to the Study of Ceramics. Agathocles Conference Proceedings
Classical Studies. De Gruyter.

Borgers, B., lonescu, C., Gdl, A., De Haas, T., & Barbu-Tudoran, L. (2023). Republican coarse ware
from Norba, southern Lazio (Italy): a multi-analytical study of production technology and trade.
Archaeological and Anthropological Sciences, 15,180. https://doi.org/10.1007/s12520-023-01883-5

Borgers, B., & Fischetti, A.E (2023). Reconstructing the Life Cycle of 3rd century BC Cooking
Jars: A Case Study from a Closed Deposit at Ciampino, Rome. Mediterranean Archaeology
and Archaeometry, 23(2), 159-173. https://doi.org/10.5281/zenodo.8179459

Corretti, A., & Michelini, Ch. (2020). Entella (Contessa Entellina, PA). Produzioni locali e
importazioni di anfore nella citta e nel territorio (VI-inizio 11 sec. a.C.). FACEM (version
December/06/2020). http://www.facem.at/project-papers.php.

Cuomo di Caprio, N. (2017). Ceramics in Archaeology. From Prebistoric to Medieval time in Europe
and the Mediterranean. Ancient Crafismanship and Modern Laboratory Techniques. UErma di
Bretschneider.

De Bonis, A (2018). Ceramic production in the plain of the Sele river. The preliminary results of
the archaeometric analyses. FACEM (version December/06/2018). heep://www.facem.at/
project-papers.php.

De Bonis, A., Gassner, V., Rizzo, M. L., Sauer, R., Serritella, A., Vassallo, S., & Bechtold, B. (2020).
5th-century BC Himera and the Campanian Connection: Petrographic and Archacological
Studies on Western Greek Amphorae from Poseidonia and Elea Unearthed in the Necropolis
of Himera, Minerals 10, 227. https://doi.org/10.3390/min10030227

Fantuzzi, L., Kiriatzi, E., Sdez Romero, A.M., Miiller, N.S., & Williams II, Ch.K. (2020). Punic
amphorae found at Corinth: provenance analysis and implications for the study of long-di-
stance salt fish trade in the Classical period. Archaeological and Anthropological Sciences, 12,
179. http://doi.org/10.1007/512520-020-01093-3

Galeazzi, E, & Richards-Rissetto, H. (2018). Editorial Introduction: Web-based Archaeology
and Collaborative Research. Journal of Field Archaeology, 43 (S1), S1-S8. https://doi.org/10.1
080/00934690.2018.1512701

Gassner, V. (2024). Griechische und punische Transportamphoren. In V. Gassner, M. Trapichler
(eds.), Von Hyele zu Velia. Die Stadtmauern im urbanistischen Kontext. Die Funde. (pp.
171-253). Velia-Studien IV/2=Archiologische Forschungen 33. Verlag der Osterreichischen
Akademie der Wissenschaften.


https://doi.org/10.1007/s12520-023-01883-5
https://doi.org/10.5281/zenodo.8179459
http://www.facem.at/project-papers.php
http://www.facem.at/project-papers.php
http://www.facem.at/project-papers.php
https://doi.org/10.3390/min10030227
http://doi.org/10.1007/s12520-020-01093-3
https://doi.org/10.1080/00934690.2018.1512701
https://doi.org/10.1080/00934690.2018.1512701

THE FACEM ONLINE DATABASE: STATE OF RESEARCH (2011-2020) AND NEW PERSPECTIVES

Gassner, V. (forthcoming). New perspectives in the study of Western Greek amphorae. In D.
Elia, E. Hasaki, M. Serino (eds.), Technology, Crafting and Artisanal Networks in the Greek and
Roman World. Interdisciplinary Approaches to the Study of Ceramics. Classical Studies Conference
Proceedings, Torino, October 6-7, 2022. De Gruyter.

Gassner, V., Trapichler, M., Schaller, K. (2014a). A Web-based Information System of Pottery
Fabrics in the Central Mediterranean (FACEM). In G. Greco, L. Cicala (eds.), Archeomerry.
Comparing experiences. (pp.17-28). Quaderni del Centro Studi Magna Grecia 19.

Gassner, V., Sauer, R., Trapichler, M. (2014b). Pottery production of Velia, In G. Greco, L. Cicala
(eds.), Archeometry. Comparing experiences. (pp. 191-269). Quaderni del Centro Studi Magna
Grecia 19.

Gassner, V., & Sauer, R. (2009). The shipwreck of Cala Sant Viceng. Thin section and heavy mi-
neral analyses of amphorae samples. In X. Nieto, M. Santos (eds.), El vaixell grec de Cala Sant
Viceng (Pollenga, Mallorca), (pp. 355-371). Monografies del CASC 7, Museu d’Arqueologia
de Catalunya. Centre d’Arqueologia Subaquatica de Catalunya

Gliozzo, E. (2020). Ceramics investigation: research questions and sampling criteria (Topical
Collection on Ceramics: Research questions and answers). Archaeological and Anthropological
Sciences, 12, 202. hteps://doi.org/10.1007/512520-020-01128-9

Graham, S. et al. (2020). 7he Open Digital Archaeology Textbook. https://o-date.github.io/draft/
book/going-digital.html

Hasenzagl, C. (2019). North Tunesian Red Slip Ware from Production Sites in the Salomonson Survey.
(1960-1972). BABESCH Suppl. Series 37 Peeters.

Hasenzagl, C. (2022). 3rd-6th-century African Red Slip Ware Assemblages at Velia: Typo-Chro-
nology, Provenance, and Trade, In V. Gassner, F. Krinzinger, A. Sokolicek (eds.), 1971-2021: 50
anni di ricerche Austriache a Velia. Atti del Convegno 16-18 settembre 2021 all Istituto Storico
Austriaca e al Forum Austriaco di cultura, organizzato insieme con il Institut fiir Klassische
Archidologie, University of Vienna (pp. 231-242). Phoibos.

Hasenzagl, C. & Capelli, C. (2019). Petrographic characterization of Late Roman African pottery
from J.W. Salomonson’s surveys: the workshop of Sidi Khalifa, Antiquités africaines, 55, 233-240.

Hasenzagl, C. & Capelli, C. (2021). Petrographic characterization of Late Roman African pottery
from J.W. Salomonson’s surveys: 3. the workshops of Henchir el Biar and Bordj el Djerbi,
Antiquités africaines, 57, 209-222.

Hasenzagl, C., & Borgers, B. (2023). Fabrics of Ancient Ceramics in the Mediterranean: the Facem
Online Database. Plinius, 48, Special Issue for EMAC 2023, 21. https://doi.org/10.19276/
Plinius.2023.emac

Hein, A., & Kilikoglou, V. (2012). CeraDAT — Prototype of a web-based relational database
for archacological ceramics. Archacometry 54 (2), 230-243. hteps://doi.org/10.1111/j.1475-
4754.2011.00618.x

Jaia, A.M., & De Dominicis, D. (2020). La circolazione delle anfore puniche nell’area laziale e
nell’Etruria meridionale, In IX Congreso Internacional de Estudios Fenicios y Ptinicos (Mérida
2018). Mytra 5, 751-761.

Lawall, M.L. (2014). Transport Amphoras and Loomweights: integrating elements of ancient
Greek economies? In M. Harlow, M-L. Nosch (eds.), Greek and Roman Textiles and Dress an
Interdisciplinary Anthology (pp. 150-189), Ancient Iextiles Series 19.

Montana, G., & Randazzo, L. (2015). Le ricerche archeometriche: la caratterizzazione delle pro-
duzioni di anfore punico-siciliane. In Bechrold, 2015, 118-146.

Montana, G., & Randazzo, L. (2018). Analisi archeometriche su anfore fenicio-puniche dal sito
di Himera. In Bechtold & Vassallo, 2018, 69-84.

Montana, G., & Randazzo, L. (2024). Analisi petrografiche delle anfore greco-occidentali di
Himera. In Bechtold & Vassallo, 2024, 185-199.

23


https://doi.org/10.1007/s12520-020-01128-9
https://o-date.github.io/draft/book/going-digital.html
https://o-date.github.io/draft/book/going-digital.html
https://doi.org/10.19276/Plinius.2023.emac
https://doi.org/10.19276/Plinius.2023.emac
https://doi.org/10.1111/j.1475-4754.2011.00618.x
https://doi.org/10.1111/j.1475-4754.2011.00618.x

24

B. BORGERS, C. HASENZAGL, V. GASSNER, B. BECHTOLD

Montana, G., Randazzo, L., Bechtold, B. (2020). The beginning of western Greek amphorae pro-
duction in western Sicily: archaeometric and archaeological studies on 6th-5th centuries BCE
amphorae manufactured at Himera. Minerals 10, 762. https://doi.org/10.3390/min10090762

Montana, G., Randazzo, L., Gasparo, Morticelli, M., Baldoni, V., Bechtold, B. (2022). The pro-
duction of western Greek Amphorae in Agrigento (Southern Sicily): An archacometric and
archaeological characterisation of the late 6th-4th centuries BCE Series. Journal of Archaeological
Science-Reports 45. hteps://doi.org/10.1016/j.jasrep.2022.103627

Montana, G., Randazzo, L., Gasparo Morticelli, M., Bonfardeci, A., & Bechtold, B. (2024). Late
Gth-early 4th-century BCE western Greek amphorae produced in Selinunte (western Sicily):
ceramic paste characterization by an integrated archacomeric approach. Journal of Archacological
Science-Reports 58. https://doi.org/10.1016/j.jasrep.2024.104698

Orton, C., Tyers, 2, & Vince, A. (1993). Pottery in Archaeology. Cambridge University Press.

Peacock, D. 2. S. (1977). Pottery in Early Commerce: Characterization and Trade in Roman and
Later Ceramics. Academic Press Incl.

Riehle, K., Kistler, E., Ohlinger, B., Sterba, J.H., & Mommsen, H. (2023). Mirroring Mediter-
raneanization: Pottery production at Archaic Monte Jato, Western Sicily (6th to 5th century
BCE). Journal of Archaeological Science-Reports 51. https://doi.org/10.1016/j.jasrep.2023.104111

Sourisseau, J.-Ch. (2011). La diffusion des vins grecs d’Occident du VIIIe au IVess. av. J.-C., sources
écrites et documents archéologiques, In La vigna di Dioniso: vite, vino e culti in Magna Grecia.
Atti del quarantanovesimo Convegno di Studi sulla Magna Grecia (pp. 145-252). Istituto per la
Storia e 'Archeologia della Magna Grecia.

Spatafora, E (2018). Phoenicians, Greeks and “Indigenous peoples” in the Emporia of Sicily.
In E. Gailledrat, M. Dietler & R. Plana-Mallart (eds.), 7he emporion in the ancient western
Mediterranean. Trade and Colonial Encounters from the Archaic to the Hellenistic Period, (pp.
181-190). Presses universitaires de la Méditerranée — PULM.

Vassallo, S. (2010). Lincontro tra indigeni e Greci di Himera nella Sicilia centro-settentrionale
(VII -V sec. a.C.). In H. Tréziny (ed.), Grecs et Indigenes de la Catalogne & la Mer Noir (pp.
41-54). Bibliotheque d’Archéologie Méditerranéenne et Africaine 3.

Whitbread, I. K. (2001). Ceramic Petrology, Clay Geochemistry and Ceramic Production: From
Technology to the Mind of the Potter. In D. R. Brothwell, A. M. Pollard (eds.), Handbook of
Archaeological Sciences (pp. 449-458). Wiley.

Wilkinson, M. D., ez al. (2016). The FAIR Guiding Principles for scientific data management and
stewardship, Scientific Data 3:160018. https://doi.org/10.1038/sdata.2016.18

Xanthopoulou, V., Tliopoulos, I., & Liritzis, I. (2020). Characterization Techniques of Clays
for the Archaecometric Study of Ancient Ceramics: a Review. Scientific Culture, (6)2, 73-86.
https://doi.org/10.5281/zenodo.3724849


https://doi.org/10.3390/min10090762
https://doi.org/10.1016/j.jasrep.2022.103627
https://doi.org/10.1016/j.jasrep.2024.104698
https://doi.org/10.1016/j.jasrep.2023.104111
https://doi.org/10.1038/sdata.2016.18 
https://doi.org/10.5281/zenodo.3724849

