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Abstract (English)

This paper presents an update on the progress of the project “Pots and People of 
the Tavoliere Neolithic”. We describe our ceramic study methodology and the cur-
rent status of our database. We also present a brief case study involving clays and 
ceramics from the site of Serra di Cristo. Finally, we present results of geophysical 
and near infrared (NIR) survey at the site of Posta Barone Grella I. 

Abstract (Italiano)

questo intervento fornisce un aggiornamento sullo sviluppo del progetto “Cera-
mica e Gente del Tavoliere Neolitico”. Si descrive la nostra metodologia per lo stu-
dio della ceramica e lo status attuale del nostro database. Si presenta anche un bre-
ve caso di studio sull’argilla e sulle ceramiche provenienti dal sito di Serra di Cristo. 
Sipresentano infine irisultati delle indagini geofisiche e con fotografia quasi infra-
rossa condotte nel sito di Posta Barone Grella I.
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Introduction

The project “Pots and People of the Tavoliere Neolithic” began in 2013 and has 
now completed three field seasons. A preliminary report (alexanDeR et al., 2014) 
was made at the 2013 San Severo “Convegno Nazionale sulla Preistoria, Protostoria 
e Storia della Daunia” and the current paper serves to summarise the two field se-
asons undertaken since.

The aim of the project is to reconstruct the sourcing and distribution networks 
of ceramics during the Neolithic of the Tavoliere. This period and place are crucial 
in european prehistory, representing the first dense, large scale agricultural society 
in Western europe with more than 800 settlements (WhiTehouSe, 2013) of a distin-
ctive type: C-shaped ditches surrounding habitations and, often, elliptical boundary 
ditches surrounding the scatter of C-ditches.

Previous archaeometric work had focussed primarily on the area around Fog-
gia (see, e.g., caSSano et al., 1994, caSSano et al., 1995a, caSSano et al., 1995b, la-
viano and MunToni, 2004, laviano and MunToni, 2006, MunToni, 1999)so one of our 
project aims has been to create a geographically representative sample of sites, ce-
ramics and clays for the entire Tavoliere zone.

Methodology

Sites identified from the UCL Mass Survey records and the Carta dei Beni Cul-
turali della Puglia are field walked after the harvest. Ceramic and lithic (especial-
ly obsidian) finds are georeferenced with a hand held GPS and bagged and tagged 
with the code used in the GPS. Finds are subsequently cleaned and then analysed 
using a portable X-ray fluorescence (pXRF) spectrometer, which measures the con-
centration of trace elements in the sample.

Riverine clay samples are also gathered and are analysed with the pXRF spectro-
meter both after air-drying and after firing at 650 C. 

In both the clay samples and the ceramics we measure the concentrations of nio-
bium, rubidium, strontium, yttrium and zirconium. Subsequent analyses - ongoing at 
the time of writing - involve the use of statistical methods such as discriminant fun-
ction analysis (DFA) and principal components analysis (PCA) to assess the likely 
clay sources used to produce the Neolithic ceramics.

During the 2015 field season the team also undertook remote sensing analyses 
and geophysical prospecting at several sites as part of preparations for possible tar-
geted excavations. These analyses are detailed below.
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Additional samples collected and analysed

A further 16 sites were field walked post-harvest to collect ceramic and lithic 
(especially obsidian) samples. These additional sites mean that we now have a geo-
graphically representative sample of Tavoliere Neolithic sites (fig. 1).

In addition, we analysed ceramics excavated by the Soprintendenza Archeolo-
gia della Puglia from the sites of Masseria Pantano, Serra di Cristo and ex-Palestra 
GIL (in Foggia).

Further river clay samples were also collected, again in such a way as to give 
a balanced geographical representation (fig.2). Since our last report in this forum, 
we have also fired the clay samples collected in 2013 and 2014 and then reanalysed 
them. There are no major systematic changes in the trace element profiles before 
and after firing.

Summary of data set

At this point, our database contains 1,220 pieces of Neolithic pottery (see fig. 3) 
along with the coordinates of their find spots, trace element composition and descrip-
tive data/photographs. As can be seen in Table 1, slightly more than half of the cera-
mic samples analysed are of non-diagnostic form, usually coarsewares. The commo-
nest diagnostic find type is Impressed ware, followed closely by Masseria La quercia 
ware. Other diagnostic types are considerably less common and the relative abun-
dance of Passo di Corvo ware is heavily influenced by the presence in the database 
of 30 samples from the Soprintendenza’s excavations at ex-Palestra GIL in Foggia.

See Figure 4 for examples of finds from the field in the two most recent seasons.
There are also a total of 76 samples of (largely) riverine clay, also georeferenced.

Table 1 - Samples by type 

Type Number Percentage

Burnished ware 113 9.3

Impressed ware 207 17.0

Masseria La quercia ware 196 16.1

Matera scratched ware 6 0.5

Passo di Corvo ware 53 4.3

Polychrome Passo di Corvo ware 4 0.3

Other forms 641 52.5



Craig Alexander et alii36

An interesting case study

The site of Serra di Cristo in the Apennine foothills was excavated by the Soprin-
tendenza Archeologia della Puglia in 2013 (Tunzi et al., 2014). The team visited the 
site as guests of the Soprintendenza along with co-author Muntoni and took a sam-
ple of geologic clay from just a few metres away from the C-ditch. Subsequently, we 
analysed a range of ceramic samples collected during the excavation. 

The trace element data were investigated using Principal Components Analysis 
(PCA), a statistical technique that allows one to visualise the structure of multidi-
mensional data sets in just two or three dimensions. The quality of the representa-
tion can be judged from the share of total sample variation represented by the axes 
considered. Samples that are closer together are more similar in terms of trace ele-
ments than those that are farther apart.

The very interesting result here is that the geologic clay from the site (bottom 
left in fig. 5) is very different in its chemistry to the ceramics found at the site: it 
would appear that the Serra di Cristo people were not using clay that was, quite lite-
rally, at hand. Instead, the clay chemistry resembles, in most cases, that of the Can-
delaro river system.

The quality of the representation in two dimensions is high, encompassing more 
than 88% of the total variation in the data.

Remote sensing and geophysical prospection work undertaken

The core team was joined by current co-authors Manuel Hofer of Graz Universi-
ty of Technology, Austria and Tommaso Mattioli and Andrea di Miceli of ArcheoRes 
(www.archeores.com) of Perugia, in collaboration with SMAArt (Scientific Methodo-
logies applied to Archaeology and Art, University of Perugia). Hofer brought a Sense-
flyeBee (www.sensefly.com) fixed wing UAV (unmanned aerial vehicle) and Mattio-
li and Di Miceli brought geophysical prospection equipment including a differential 
GPS (DGPS), electrical resistance tomography (eRT) equipment and a magnetome-
ter. The UAV was equipped with a near infrared (NIR) camera rather than a visible 
light camera, the choice being based on the success reported by Verhoeven(2012) 
at using digital NIR imagery for site prospection.

The Soprintendenza Archeologia della Puglia identified several sites in the vici-
nity of Lucera that seem likely to be relatively undamaged by agricultural activity. 
In addition, the team opted to survey the site of Posta Barone Grella I, southwest of 
Cerignola. During field walking of this site we found significantly larger than usual 
(fig.4 for examples) Neolithic ceramic fragments, suggesting that deep ploughing 
was less frequent than usual. A conversation with the owner’s foreman also suppor-
ted the conclusion that ploughing to date had tended to be relatively shallow.

The data from the UAV were turned into a high-resolution (25 cm/pixel) NIR 3D 
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digital surface model (DSM) using Structure from Motion algorithms (iRSchaRa et 
al., 2007). The model was georeferenced using recently-developed algorithms (RuM-
PleR et al., 2016) to process data from the UAV’s on-board GPS unit.

Of the four sites identified by the Soprintendenza, one proved impossible to fly 
because of the presence of wind turbines while another was simply too windy at all 
the times of day that we visited (the UAV cannot fly in winds above 45 km/h). The 
other two sites - Posta del Giudice and a site without official designation that we cho-
se to call Lucera 2, 3.6 km southwest of Posta del Giudice - were successfully map-
ped. The site of Posta Barone Grella I was also successfully mapped, as was a seg-
ment of Passo di Corvo.

Geophysical prospection was undertaken at Posta del Giudice and Posta Barone 
Grella I. At the first of these sites, a 20 x 160 m transect was investigated with both 
the magnetometer and the electrical resistance tomography equipment. At Posta Ba-
rone Grella I we employed only the magnetometer. At both sites, the magnetometer 
transects were chosen to include boundary ditches and, at Posta Barone Grella I, a 
suggestive set of Impressed Ware finds from field walking that appeared to form a 
C-shape and thus might indicate an internal C-ditch.

The subsurface maps from the magnetometer survey and the DSM from the 
UAV were combined in an ArcGIS database. At both sites, the magnetometer iden-
tified ditches. The greatest success was at Posta Barone Grella I where the magne-
tometer picked up both boundary and apparent internal ditches while the NIR pho-
togrammetry shows parts of two boundary ditches. This latter was unexpected be-
cause NIR - working from temperature differences - usually reveals most when the-
re are standing crops but the field in which the site lies had been harvested a week 
or two prior. Unfortunately, it appears that the apparently circular distribution of Im-
pressed Ware was, in fact, purely random as it lies about 15 m away from the nea-
rest circular ditch segment identified by the magnetometer.

Analyses in progress

We are currently finalising a DFA model that allows us to infer the clay source 
used to make a particular piece of Neolithic pottery on the basis of, in essence, a 
comparison of the trace element profiles. The model is performing well and details 
will be published in the near future.

We are also currently looking at the use of network models to investigate distri-
bution/trade patterns as has been previously done for obsidian in the Maya area 
(GoliTKo et al., 2012).

The NIR photogrammetry is being further analysed with various filtering tech-
niques to try to bring out more detail of the subsurface structures.

Finally, we are working on ways to incorporate the uncertainty resulting from ex-
perimental error into the analysis of pXRF data, using both network and simulation-
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based approaches. The network approach was presented in a very preliminary form 
at the San Severo 2015 conference but is not yet ready for publication.

Conclusions and future research

Our database of Neolithic Tavoliere ceramics is larger than any previously as-
sembled and sophisticated statistical analysis of the data is beginning to yield in-
sights into the production and exchange of pottery. One such insight - that the Neo-
lithic people of Serra di Cristo apparently did not use locally available geologic clay 
sources - has been presented. We have also demonstrated the potential of remote 
sensing technologies and geophysical prospection for the identification of sites and 
their internal structure in the particular conditions of the Tavoliere.

At this point, we plan to finish and publish the analyses referred to above whilst si-
multaneously searching for sources of funding to excavate, in collaboration with the So-
printendenza Archeologia della Puglia, promising sites such as Posta Barone Grella.
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Fig. 2 – Clay sampling sites.

Fig. 1 – Sites where field survey was undertaken.
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Fig. 3 – Overall distribution of field samples.

Fig. 4 – Examples of field finds from 2014 and 2015 (clockwise from top right: Impres-
sed ware from Posta Barone Grella I, Passo di Corvo ware from Posta Barone Grella 
I, Masseria La Quercia ware from Masseria Bongo,Masseria La Quercia ware from 
Masseria Bongo).
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Fig. 5 – PCA of Serra di Cristo samples.

Fig. 6 – DSM of Posta Barone Grella I.



The Archaeometry of Tavoliere Neolithic ceramics: a project update 43

Atti – 36° Convegno Nazionale sulla Preistoria, Protostoria, Storia della Daunia. San Severo 2015. ISBN-978-88-96545-71-3

Fig. 7 – Find spots at Posta Barone Grella I.

Fig. 8 – Magnetometer map of Posta Barone Grella I.
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Fig. 9 – Field walking data, NIR photogrammetry and magnetometer map of Posta Barone 
Grella I.
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