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Introduction 

In the seventh edition of FACEM we present the first results of an interdisciplinary project on the 

ceramic production in the plain of Paestum, in particular the archaeological contexts and 

materials, together with a preliminary overview of the archaeometric analyses1. The project 

started from a wide background of interdisciplinary research on ceramics from the Campania 

region of Italy that brought together scholars from Italian and Austrian universities2 and from 

important museums of the area3 with geologists specialised on archaeometric studies from the 

Università di Napoli Federico II4 and the Università del Sannio5. The archaeometric research was 

mainly conducted by A. De Bonis at Vienna in the frame of a Lise Meitner project of the FWF 

Austrian Science Fund with a duration of two years6. Therefore, the key element of the project 

was the interplay between the geological expertise of Albert De Bonis and archaeologists at the 

Institut für Klassische Archäologie (Universität Wien) and cooperating Italian institutions.  

The plain of the Sele River in the southern part of Campania in Italy represents one of the most 

important archaeological regions of the Mediterranean area. The southern part of the plain was 

dominated by the important Greek colony of Poseidonia, later an equally important Lucanian 

centre and then a Roman colonia, named Paestum, while in the area north of the Sele river there 

are situated the Etrusco-Italic sites of Pontecagnano and Fratte (Fig. 1). This plain was therefore an 

area with intense intercultural and socio-economic exchanges from the Archaic period until the 

Roman conquest, but until recently our knowledge of pottery production and the related 

workshops as well as of exchange activities remained limited, though they can be assumed in an 

area where artists such as Asteas were active and an early export oriented production of fine 
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wares and amphorae has been confirmed by recent studies7. Important topics as the exact 

identification of the clay quarries used for the workshops in and around the cities and near the 

sanctuaries in the territory, or the technological processes that gave quality and aesthetics to the 

pottery were still open to discussion and it has to be stressed that questions of provenance often 

cannot be answered by using archaeological methods only like typology of vessel-forms or the 

classification of decoration.  

 

 
Fig. 1. Sampling sites of archaeological ceramics in the area of interest. 

 

The project “Ceramic production in the plain of Paestum” aimed at answering these questions by 

an interdisciplinary approach which included the choice of relevant samples from all supposed 

production areas by the responsible archaeologists, their archaeological documentation and the 

description of fabrics according to the standards of FACEM, which was mainly done by M. 

Trapichler8. The archaeometric approach, comprising mainly mineralogical-petrographic 

techniques, represents a valid tool for identifying the production sites of pottery.  

These interdisciplinary studies allowed us to identify several sites of clayey raw materials, used for 

ancient pottery production in the plain of the Sele River, and to deepen important aspects of the 

pottery production in this area with the important centre of Poseidonia/Paestum and the Etrusco-

Italic settlements of Pontecagnano and Fratte9. On the other hand, this research also opened new 

                                                             
7
 For pottery productions and workshops see e. g. Pontrandolofo 1996; Pontrandolfo – Santoriello 2011; Pellegrino – 

Serritella 2013; Rizzo 2016; for exchange activities Gassner 2003, 197-201; Bechtold 2018a; Bechtold 2018b.  
8
 See Trapichler 2018a and Trapichler 2018b in this edition 

9 Some preliminary results related to this subject have been published in Abbas 1999; Gassner et al. 2003; Gassner – 
Trapichler 2011; Guarino et al. 2012; Ferrara et al. 2014; Gassner et al. 2014; Morra et al. 2014; Serritella – Monda 
2014; Grifa et al. 2017; Pontrandolfo and Greco 1990; Cipriani 2012; Tomay et al. 2016. 



 
3 www.facem.at 06-12-2018 

questions regarding the circulation systems of ceramic products in the adjacent area of the so-

called Bay of Naples and in general in Southern Italy and Sicily10. 

 

The archaeometric research approach  

Awareness of the geological context and resources of the area is fundamental for the problem of 

pottery provenance. For this reason the project has taken into account the identification of 

possible clay resources exploited in antiquity in the Sele River plain, an area rich in raw materials 

but also characterised by a complicated geological history. The Sele River plain is a large tectonic 

depression filled by alluvial sediments starting from the Pleistocene. The area is bordered by 

Meso-Cenozoic carbonate mountains to the north (Monti Picentini) and to the south-east (Monti 

Alburni). Terrigenous hills also border the plain to the east, while the predominantly siliciclastic-

pelitic Miocenic formations of the Cilento area crop out further south (Fig. 2). All the area was 

covered in the quaternary by pyroclastic products from the Campanian volcanoes11, especially in 

the northern sector of the Sele River plain (Fig. 2). Alluvial sediments (gravel and sands) and 

lagoon and lacustrine/marsh (silt and clays) deposits fill the plain, while Aeolian and coastal sands 

characterise the seaward portion of the plain. Travertine deposits have been formed in the area of 

Paestum and Pontecagnano since the upper Pleistocene12. In such a complex geological 

framework raw materials used for pottery, both intended as clay and temper, can be found in 

several different geological formations of alluvial and marine origin. Clayey deposits located in the 

northern margin of the plain and are represented essentially by marine sediments cropping out in 

the Picentine area, as in San Cipriano Picentino, Montecrovino Rovella and Pugliano, Giffoni Valle 

Piana, as well as in Rufoli (Salerno) along the Grancano valley, in close proximity to the 

archaeological site of Fratte. Marine clays also outcrop in the eastern margin of the plain in the 

Serre-Persano area, and in the piedmont area of the Monte Soprano-Vesole ridge next to the 

towns of Capaccio and Trentinara. Alluvial/lacustrine clays are located in the sedimentary layers of 

the alluvial plain of the Sele River, in Albanella, in the area of Fonte di Roccadaspide, and Agropoli. 

The geological survey for identifying raw materials started by gathering information regarding the 

location of clay deposits. In previous studies13 we identified several clayey raw materials of 

different geological origin in the Campania region. However, the identification of clay outcrops in 

the area of the Sele River plain and surroundings was not completed, due to the geological 

complexity of the area and to the fact that it became clear that several places of interest needed 

to be explored more accurately. Preliminary and valuable information on the possible extraction 

sites has been acquired via geological literature and cartography14, as well as from historical and 
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ethnographic sources, in particular from traditional potters who still use local clays15. Another 

aspect that was considered is the accessibility of clay deposits, such as the proximity to ancient 

settlements and the location of trade routes along which raw materials could be transported. 

 

 

 
Fig. 2. Geological sketch map of the Sele River Plain and surroundings showing the sampling points of clays. 

 

The sampling technique of clayey materials depended on the type of the outcrop. In the majority 

of cases, samples were collected by removing the surface layer of the deposit in order to minimize 

contamination from plant and faunal remains. In few cases, raw materials were collected in the 

alluvial plain via manual drilling to reach clayey sediments in historical levels (Fig. 3).   
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Fig. 3. Representative images showing the sampling of clay (a) via manual drilling, (b, c, d) directly on the outcrop. 

 

During the project more than 370 ceramic and 35 clays samples from the major (Paestum, 

Pontecagnano, and Fratte) and minor sites in the territory (e.g., sacred areas as San Nicola di 

Albanella) have been investigated in order to identify local productions and connectivity16. These  

samples also included a few pottery samples constituting imports from Paestum to the 

neighbouring site of Velia. The selection of pottery was made taking into account the ceramic class 

and function of the pottery from the different contexts and periods. The analysed ceramic classes 

include common ware, fine pottery, building materials, instrumenta, and production indicators 

(i.e., kiln wastes, spacers, etc.). 

 

All ceramic samples were described according to the standards of Facem 

(http://facem.at/project/about.php#method). This method represents a powerful tool for a first 

definition and classification of pottery productions based on the macroscopic examination of 

pottery, through the identification of homogeneous fabrics. It is thus very helpful for reducing the 

number of samples to be analysed by expensive and time-consuming instrumental analyses.  
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The analytical techniques applied for the investigation of pottery are Polarised Light Microscopy 

(PLM) for petrographic analysis, X-ray fluorescence spectrometry (XRF) and ICP OES-MS for 

chemical analyses, X-ray powder diffraction (XRPD) for mineralogical analysis, Scanning Electron 

Microscopy (SEM) for microstructure observation and WDS for microchemical analyses17. Clay 

samples were analysed via XRF, PLM, grain size, and XRPD also for clay minerals analysis. 

The application of mineralogical and petrographic archaeometric methods, previously only used in 

a limited way for the examination of ancient pottery in Austria, has allowed us to reach interesting 

results. Preliminary results were presented at workshops and conferences18, while a first overview 

is presented in this 7th edition of Facem19. However, the interpretation of the huge amount of data 

collected during the project is still ongoing and new and important insights are expected from a 

deeper and careful interpretation of the data, which will also consider microchemical, 

mineralogical, and microstructural analyses in order for us to obtain technological information on 

the ceramic process. 

 

 
References 
Abbas, G. 1999. Identification pétro-minéralogique des productions céramiques anciennes. Application aux amphores 

de Grande Grèce. Ph.D. diss., Université Montpellier II Sciences et Techniques du Languedoc. 
Amato, V., P.P.C. Aucelli, B. D’Argenio, S. Da Prato, L. Ferraro, G. Pappone, P. Petrosino, C.M. Rosskopf, and E. Russo 

Ermolli. 2012. “Holocene environmental evolution of the costal sector in front of the Poseidonia-Paestum 
archaeological area (Sele plain, southern Italy).” Rend. Fis. Acc. Lincei 23:45–59, https://doi.org/10.1007/s12210-
011-0161-1 

Bechtold, B. 2018a. “Rapporti commerciali fra la Tunisia e l’Italia centro-tirrenica fra IV e III sec. a.C.: gli apporti della 
cultura materiale ceramica ”, CaSteR 3, http://ojs.unica.it/index.php/caster/ 

–. 2018b “La distribuzione della produzione anforica di Poseidonia/Paestum (V-I sec. a.C.) nell'area di infl uenza punica 
(Sicilia, Tunisia, Malta): una revisione dei dati  editi  e prospetti ve di ricerca.” In FACEM (version 
December/06/2018) (http://www.facem.at/project-papers.php)  

Bonardi, G., D’Argenio, B., and V. Perrone. 1988. “Carta Geologica dell'Appennino Meridionale, In 74° Congresso della 
Società Geologica Italiana. Scala 1:250000”, Sorrento 13-17 Settembre 1988, Firenze: S.E.L.C.A. 

Bonardi, G., S. Ciarcia, S. Di Nocera, F. Matano, I. Sgrosso, and M. Torre. 2009. “Carta delle principali Unità 
Cinematiche dell’Appennino meridionale”, Italian Journal of Geosciences, 128, 2009, 47–60. 

Cipriani, M. 2012. “Le testimonianze in città e nel territorio.” In Culti greci in Occidente. Fonti scritte e documentazione 
archeologica, III, edited by G. Maddoli, G. Pugliese Carratelli and A. Stazio 27-170. Taranto: Istituto per la Storia e 
l’Archeologia della Magna Grecia.  

De Bonis A., C. Grifa, G. Cultrone, P. De Vita, A. Langella, and Morra V. 2013. “Raw materials for archaeological pottery 
from the Campania region of Italy: a petrophysical characterization”. Geoarchaeology 28, 478–503. 
https://doi.org/10.1002/gea. 

De Bonis, A., G. Cultrone, C. Grifa, A. Langella, and V. Morra. 2014. “Clays from the Bay of Naples (Italy): new insight 
on ancient and traditional ceramics.” J. Eur. Ceram. Soc. 34:3229–3244, 
https://doi.org/10.1016/j.jeurceramsoc.2014.04.014. 

De Bonis, A., Germinario, C., Grifa, C., Guarino, V., Langella, A., Morra, V., Ferrara, B., Munzi, P., and A. Serritella. 
2017a. “The black-glaze production in the Tyrrhenian coast of southern Italy: a review of the archaeometric data.” 
Forum Archaeologiae 83/VI/2017 (http://farch.net). 

                                                             
17

 PLM, XRF, SEM, and WDS analyses were carried out at the Department of Lithospheric Research, Universität Wien, 
Vienna, Austria in cooperation with Prof. Theodoros Ntaflos. XRPD and grain size analyses were performed at the 
Institut für Angewandte Geologie (IAG), University of Natural Resources and Life Sciences (BOKU), Vienna, Austria in 
cooperation with Prof. Franz Ottner. ICP OES-MS was performed at Activation Laboratories Ltd., Ancaster, Ontario, 
Canada. 
18 De Bonis et al. 2017a, 2017b, 2017c, 2018b, 2018c, 2018d. 
19 Trapichler 2018a, 2018b ; De Bonis 2018. 

https://doi.org/10.1007/s12210-011-0161-1
https://doi.org/10.1007/s12210-011-0161-1
http://ojs.unica.it/index.php/caster/
https://doi.org/10.1002/gea
https://doi.org/10.1016/j.jeurceramsoc.2014.04.014
http://farch.net/


 
7 www.facem.at 06-12-2018 

De Bonis, A., Cipriani M., Ferrara B., Ottner F., Ntaflos T., Serritella A., and V. Gassner. 2017b. “Ceramic production in 
the plain of Paestum.”  Poster Presentation at EMAC 2017 – 14th European Meeting on Ancient Ceramics. 
Université Bordeaux Montaigne, Bordeaux (Francia), 6-9 settembre 2017. 

De Bonis, A., Germinario C., Grifa C., Guarino V., Langella A., Morra V., Ferrara B., Munzi P., Serritella A., Trapichler M. 
2017c. “Archaeometric investigation of black-glaze pottery from the Tyrrhenian coast of southern Italy: a review.” 
Presented at EMAC 2017 – 14th European Meeting on Ancient Ceramics. Université Bordeaux Montaigne, 
Bordeaux (Francia), 6-9 settembre 2017. 

De Bonis, A. 2018. “Ceramic Production in the Plain of the Sele River. The Preliminary Results of the Archaeometric 
Analyses.” In FACEM (version 06/12/2018) (http://www.facem.at/project-papers.php). 

De Bonis, A., I. Arienzo, M. D’Antonio, L. Franciosi, C. Germinario, C. Grifa, V. Guarino, A. Langella, and V. Morra. 
2018a. “Sr-Nd isotopic fingerprinting as a tool for ceramic provenance: Its application on raw materials, ceramic 
replicas and ancient pottery.” Journal of Archaeological Science 94:51-59, 
https://doi.org/10.1016/j.jas.2018.04.002 

De Bonis, A., Germinario C., Grifa C., Guarino V., Langella A., Morra V., Ntaflos T., Ottner F. 2018b. “Caratterizzazione 
mineralogico-petrografica delle produzioni ceramiche dell’area di Paestum.” In La produzione ceramica nella piana 
del Sele dal VII al III sec. a.C. – I contesti archeologici e primi risultati delle indagini archeometriche. Museo 
archeologico di Paestum, 8 giugno 2018. 

De Bonis, A., Germinario C., Grifa C., Guarino V., Langella A., Morra V., Ntaflos T., Ottner F. 2018c. “Caratterizzazione 
mineralogico-petrografica delle produzioni ceramiche dell’area di Pontecagnano e Fratte.” In La produzione 
ceramica nella piana del Sele dal VII al III sec. a.C. – I contesti archeologici e primi risultati delle indagini 
archeometriche. Museo archeologico di Paestum, 8 giugno 2018. 

De Bonis, A., Gassner V., Ntaflos T., Ottner F. 2018d. “Archaeometric studies on ancient pottery: production sites in 
the Sele River plain (Southern Italy) from the 7th – 3rd c. BC.” In Archaeometry in historical archaeology. 
Provenance, technology and conservation. Kick-off workshop of the unit archaeometry at the ÖAI - Austrian 
Archaeological Institute of the Austrian Academy of Sciences. Vienna (Austria), 11 June 2018. 

Ferrara, B., Guarino, V., De Bonis, A., Morra, V., Grifa, C., Langella, A. 2014. “The sanctuary of Hera at the mouth of the 
Sele River: archaeometric analyses for the reconstruction of black glaze ware production at Paestum.” In 
Archeometry. Comparing experiences, edited by G. Greco and L. Cicala, 165-189. Quaderni del Centro Studi Magna 
Grecia 19. Pozzuoli: Naus. 

Gassner, V. 2003. Materielle Kultur und kulturelle Identität in Elea in spätarchaisch-frühklassischer Zeit. 
Untersuchungen zur Gefäss- und Baukeramik aus der Unterstadt (Grabungen 1987-1993). Velia Studien 2. Wien: 
Verl. der Österr. Akad. der Wiss. 

Gassner, V., Greco, G. and R. Sauer. 2003. “Analisi archeometriche a Velia: ceramiche arcaiche e laterizi.” In Elea – 
Velia, le nuove ricerche, Atti del Convegno di studi, 14 dicembre 2001, edited by G. Greco, 199–205, Quaderni del 
Centro Studi Magna Grecia I, Pozzuoli: Naus. 

Gassner, V. and M. Trapichler. 2011. “Fabrics of Paestum”. In FACEM (version 06/06/2011) 
(http://www.facem.at/project‐papers.php) 

Gassner, V., Sauer, R., and M. Trapichler. 2014. „Pottery production at Velia: archeometric analyses and the 
typological development of Glazed Ware, Common Wares and Transport amphorae.” In Archeometry. Comparing 
experiences, edited by G. Greco and L. Cicala, 191-269. Quaderni del Centro Studi Magna Grecia 19. Pozzuoli: Naus. 

Greco, G., Tomeo A., Ferrara B., Guarino V., De Bonis A., and V. Morra. 2014. “Cuma, the Forum: Typological and 
Archaeometrical Analysis of some Vascular Classes from Sondages Inside the Temple with Portico.” In 
Archeometry. Comparing experiences, edited by G. Greco and L. Cicala, 37-68. Quaderni del Centro Studi Magna 
Grecia 19. Pozzuoli: Naus.  

Greco, G. and L. Cicala (eds.). 2014. Archaeometry. Comparing Experiences. Quaderni del Centro Studi Magna Grecia 
19, Pozzuoli: Naus. 

Grifa, C., G. Cultrone, A. Langella, M. Mercurio, A. De Bonis, E. Sebastián, and V. Morra. 2009. “Ceramic replicas of 
archaeological artefacts in Benevento area (Italy): Petrophysical changes induced by different proportions of clays 
and temper.” Applied Clay Science 46:231–240, https://doi.org/10.1016/j.clay.2009.08.007 

Grifa, C., A. De Bonis, A. Langella, M. Mercurio, G. Soricelli, and V. Morra. 2013. “A Late Roman ceramic production 
from Pompeii.” Journal of Archaeological Science 40:810–826, http://dx.doi.org/10.1016/j.jas.2012.08.043 

Grifa, C., L. Cavassa, A. De Bonis, C. Germinario, V. Guarino, F. Izzo, I. Kakoulli, A. Langella, M. Mercurio and V. Morra. 
2016. “Beyond Vitruvius: New Insight in the Technology of Egyptian Blue and Green Frits.” Journal of the American 
Ceramic Society 99:3467–3475, http://dx.doi.org/10.1111/jace.14370 

Grifa, C., Germinario C., Langella A., De Bonis A, Guarino V. and V. Morra. 2017. “Dati preliminari dagli studi 
archeometrici su materiali ceramici da Pontecagnano e confronti con Fratte e Paestum.” In Fingere ex argilla. Le 
produzioni ceramiche a vernice nera del Golfo di Salerno. Atti del convegno internazionale, Università degli studi di 
Salerno, 1 marzo 2013, edited by A. Serritella, 47-54, Ergasteria 5, Paestum: Pandemos. 

http://www.facem.at/project-papers.php
https://doi.org/10.1016/j.jas.2018.04.002
http://www.facem.at/project‐papers.php
https://doi.org/10.1016/j.clay.2009.08.007
http://dx.doi.org/10.1016/j.jas.2012.08.043
http://dx.doi.org/10.1111/jace.14370


 
8 www.facem.at 06-12-2018 

Guarino, V., De Bonis A., and V. Morra. 2012. “Le analisi archeometriche.” In Il santuario di Hera alla foce del Sele. La 
ceramica a vernice nera, editeb by B. Ferrara, 30-44, Quaderni del Centro Studi Magna Grecia 15, Silaris 2, 
Pozzuoli: Naus Editoria 

I.S.P.R.A. 2009. Note illustrative della Carta Geologica d’Italia alla scala 1:50.000. Foglio 486, Foce Sele, edited by A. 
Cinque, P. Romano, F, Budillon and B. D’Argenio, Servizio Geologico Nazionale. 

Morra, V., De Bonis A. and C. Grifa. 2014. “Geological Outlines of Studied Archaeologcial sites.” In Archeometry. 
Comparing experiences, edited by G. Greco and L. Cicala, 29-36. Quaderni del Centro Studi Magna Grecia 19. 
Pozzuoli: Naus.  

Morra, V., A. De Bonis, C. Grifa, A. Langella, L. Cavassa, and R. Piovesan. 2013. “Minero-petrographic study of cooking 
ware and Pompeian red ware (Rosso Pompeiano) from Cuma (Southern Italy).” Archaeometry 55(5):852–879, 
http://dx.doi.org/10.1111/j.1475-4754.2012.00710.x 

Pellegrino, C. and A. Serritella. 2013. “Fratte e Pontecagnano: produzione e circolazione di ceramiche nel golfo di 
Salerno tra fine IV e III sec. a.C.” In Immensa Aequora. Workshop. Ricerche archeologiche, archeometriche e 
informatiche per la ricostruzione dell’economia e dei commerci nel bacino occidentale del Mediterraneo (metà IV 
sec. a. C. – I sec. d. C.). Atti del convegno Roma 24-26 gennaio 2011, edited by G. Olcese, 209-220. Rome: Quasar. 

Pontrandolfo, A., and G. Greco. 1990. Fratte. Un insediamento etrusco-campano, Modena: Panini 
Pontrandolfo, A. 1996. “La ceramica.” In I Greci in Occidente. Poseidonia e i Lucani, edited by M. Cipriani, 248-251. 

Napoli: Electa. 
Pontrandolfo, A., and A. Santoriello. 2011. Fratte: l’area a vocazione artigianale e produttiva, Ergasteria 1, Paestum: 

Pandemos. 
Rizzo, M.L. 2016. “Testimonianze di attività artigianali dall’area urbana di Poseidonia.” In Dialoghi sull’Archeologia 

della Magna Grecia e del Mediterraneo. Atti del I Convegno Internazionale di Studi. Paestum, 7-9 settembre 2016, 
edited by A. Pontrandolfo and M. Scafuro, 1019–28. Paestum: Pandemos. 

Serritella, A. and P. Monda. 2014. “Fratte: the research project.” In Archeometry. Comparing experiences, edited by G. 
Greco and L. Cicala, 127-136. Quaderni del Centro Studi Magna Grecia 19. Pozzuoli: Naus.  

Serritella, A. 2017. Fingere ex argilla. Le produzioni ceramiche a vernice nera del Golfo di Salerno. Atti del convegno 
internazionale, Università degli studi di Salerno, 1 marzo 2013, Ergasteria 5, Paestum: Pandemos. 

Tomay, L., Canavacciuolo R., Rizzo C. Giffoni Valle Piana and S. Maria a Vico. 2016. “Nuove indagini archeologiche 
nell’area della necropoli.” In Dialoghi sull’Archeologia della Magna Grecia e del Mediterraneo. Atti del I Convegno 
Internazionale di Studi. Paestum, 7-9 settembre 2016, edited by A. Pontrandolfo and M. Scafuro, 875-880. 
Paestum: Pandemos. 

Trapichler, M. 2018a. “Pottery Production in the Southern Sector of the Bay of Salerno: the Fabrics of Paestum” In 
FACEM (version 06/12/2018) (http://www.facem.at/project/papers.php). 

Trapichler, M. 2018b. “Pottery Production in the Northern Sector of the Bay of Salerno: the Fabrics of Pontecagnano 
and Fratte.” In FACEM (version 06/12/2018) (http://www.facem.at/project/papers.php). 

Vitale, S., and S. Ciarcia. 2018. “Tectono-stratigraphic setting of the Campania region (southern Italy)”, Journal of Maps 
14:2, 9-21.  

 

This article should be cited as: Gassner, V., and A. De Bonis. 2018. “Ceramic Production in the Plain of Paestum from 
the 7th-3rd c. BC – the Project (2016-2018).” In FACEM (version 06/12/2018) (http://www.facem.at/project-
papers.php). 

http://dx.doi.org/10.1111/j.1475-4754.2012.00710.x
http://www.facem.at/project-papers.php
http://www.facem.at/project/papers.php

