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ALBERTO DE BONIS

CERAMIC PRODUCTION IN THE PLAIN OF THE SELE RIVER. THE PRELIMINAF
RESULTS OF THE ARCHAEOMETRIC ANALYSES

Introductory Note

This paper shows first overview ofthe archaeometric studyarried outin the frame of he
LINE2SOG da/ SNI YA O tiINERIREME2ZDIB), WhithalloWedl theJinalyses of 2 F
a large number of ceramisamples from the area of the Sele River pladudingthe town of
Poseidonia/Paestum ands territory and the Etruscétalic settements of Pontecagnano and
Fratte.

In this paper a preliminary interpretation of the results is presented, focusing on thin section
petrographic analysis via Polarised Light Microscopy (PLM) and chemical analyses performed via X
Ray Fluorescence (XRBn pottery and clayey raw materidlsrom the area of PaestuniThe
samples havalsobeen studiedvia an interdisciplinary approachcombiningarchaeologicafabric
analysis and mineralogiepktrographictechniquesand complement and enlarge in a decesivay

the already existing fabric classification of Paestum, published in*2011

THE TERRITORY OF PAESTUM

Ceramicsamplesfrom Paestum and from thesacred areas and necropolis its territory were
analysedthrough an archaeometric approacim order to define their provenance&Samples are
both represented g coarse wares, fingrained wareand terracottas, dated from the 5th to the
3rd century B.€

Samples ofifhe warebelong to the class dilackglazedware, towareswith figured decoration
and to miniature vesselsof the same period, with few blaailazed samples dated to thé"&"
B.C. Samples of clayey raw materials have also been analysed in order to find Emsibdeof
raw materials exploited in the pastrféhese poductions. They are represented by marine clayey
sediments extensivelxropping outat the foothills ofthe SopraneVesole Mountains in the
proximity of the towns ofCapaccio and Trentinardlluvial/lacustrine claysre alsofound in the
sedimerary layers of thalluvial plain of the Sele Rifer

! This research was funded by theustrian Science FurllWF in the framework of the Lise Meitner Programme
(project number: M 1918525 and carried outby Alberto De Bonigproject leader) and Verena Gassner-(co
applicant), see also De Bomisd Gassner 2018 in this edition of FACEM.

2 PLM and XRF analyses were carried out at the Department of Lithospheric Research, Universitat Wien, Vienna,
Austriain cooperation withPrd. Theodoros Ntaflos. Chemical analysis was perforoegowdered samplewith a
sequential Phillips PW 2400ry spectrometer using fused pellets for major elements and powder pellets for trace
elements.Thanks are due tbka Wiinschéor thin section peparation and to Peter Nagl for XRF analysis.

® Regarding clays in this paper only XRF results are presented.

* See the contributionof Trapchler2018a and 2018 this edition of Facem an@assner and Trapichler 2011.

® See for the contributions o€ipriani, Rizzo, and Serritella 2018 and Ferrara, Giacco, and Capece 2018 in this edition.
® See De Bonis and Gassner 2018 in this edition.



Fig. 1. Microphotographs showing the petrographic features of some representative samples of coarse ware. The
petrographic groups P1, P2, P3, and P4 are also indicated. (a) M 26/23, common ware from the Heraion (crossed
polars). (b) M 212/9, common ware from Scdla (parallel polars). (c) M 220/4, common ware from Capodifiume
(crossed polars). (d) M 26/27, common ware from the Heraion (crossed pg&rd).213/7, figural terracotta from S.

Nicola (crossed polars). (f) M 222/1, figural terracotta from Capaddigparallel polars)g) M25/8, figural terracotta

from the Heraion. (h) M26/26, common ware from the Heraion.
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Coarse ware: common ware and figural terracotta

Coarse wares from the territory of Paestum are basically characterised by coarse, irregularly
shaped, and abundant inclusions, mostly showing a siliciclastic composition. They are composed of
frequent quartz andsandstone, along with occasional chert. Minor amounts of alkali feldspar,
plagioclase, muscovite, and metamorphic rock fragments (saipnsiss) also occur, alongittv
occasional carbonate clastdften represented by microfossils or decomposed lumps. A large
number of samples is also characterised by the preseicgporadic volcanic inclusiomsainly
represented by clinopyroxene and volgatithics (Figlacc). The petrographic composition of the
inclusionsin coarse wares is fully compatible with the geological features of the area, where
predominantly siliciclastiarenaceous and carbonate formationsrop out along with less
extended pyoclasticfall depositsrelatedto the SommaVesuvius and Phlegraean Fieddsivity’.

These feattes allowed for distinction of twtarge group of sampleswith different petrographic
features. A first group ofasnples henceforth indicated as Blischaracterised by the presence of
coarsesiliciclastic andcarbonate grains associated with volcanic inclusidds the contrary, a
secondlarge group of samples(P2)’ is characterised by the lack of volcanic inclusiofig).( 1df);

some of these samples gl some variants as they do not contain carbonate inclusions.

The presence of samples belonging to groups P1 ans iR@ependent from the ceramic class and

the site of discoveryln the sanctuary of Capoulifne common ware belongs tdlRFig1c), except

a lekane lid (M220/3)characterised byfine siliciclastic inclusionsterracotta figurines are
characterised bya petrographic compositionf P2, but differ for the very well sorted graisize
distribution of the inclusion$Fig.1f). Thisdistinctive feature of figural terracottafrom this context

is very interestingas it might indicate a very good selection of the temper and a more accurate
productiontechnology?®.

A few samples show different petrographic characteristics. Soihtleem are characterised by fine
siliciclastic inclusions (Fifig) and are ascribed tthe petrographic group of samples8®; other
samples contain a larger amount of carbonate microfossils associated with siliciclastic and volcanic
inclusions (Fidglh) and belmg to the B.

Some outkers also occur in the investigatedchaeological contextdn the site of Fontea sample
(M219/3) is characterised bugiliciclastic inclusions associated to biotite amrse fragments of

grog, while the sampl&1219/4 contains darge amount of finer and serial distributed siliciclastic
inclusions and slate.

The chemicalcomposition of the coarse ware from the territory of Paestuis generally
characterised bysome variations. Figure2a and b shows the chemical composition ofnsples
collected in the sanctuaries of the Heraion and San Nicola, considering both common ware and
figural terracottas. Mostsamples shova lowconcentration of CaO {4 wt. %)and a concentration

of SiQ approximately rangindfrom 60to 74 wt. % (Fig2a). Some samples of common ware from

" See Amato et al. 2012 and De Bonis and Gassner 2018 in this edition

® Most of these samplelselong to fabric AEG1 and 2, and fewer to PAREGG1

equally present PAET1 and PARREGF1, 3 and 4

° Sampleamostly included in fabrics PABEEGG1, 2,and 3. There are also terracottas with FIT (only 1), but more
PAEREGFFL, 2, 3

°Morra et al. 2013.

! Ascribedto fabrics PAE-3 and 5.
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the Heraion are characterised by a modetgthigheramount of CaO, approximately ranging from
3to 8wt. %; two finegrainedsamplescollected in the Heraion (M26/26, M26/37) can be grouped
together anddiffer for a lower concentration of Si§XFig.2a). Three samples of figural terracotta
from the Heraion, two archai@Vi25/8, M25/12) and ondanagrina (M25/7), along with a lid of
common wareg(M26/35) from thesame contextanda figural terracottarom SanNicola M213/2)
are characterised bg highconcentration ofCaCranging from9 to 13 wt.% (Fig. 2a)This suggests
that these samples werproduced withdifferent clayey raw materialcharacterised by a @&h

composition.
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Fig.2. Representative diagrams showing the compositional fields of the chemical groups of coarse ware, along with
labelled outlier samples. (a, b) samples collected in the sanctuaries of Heraion and San Nicola. (c, d) samples collected
in Capodifiume, Fonte, Lagtto and the town of Paestum.

As far as trace elements are concerned, we can distinguish two groups of saohalescterised
by a concentration of Zr ranging from about 3005@0 ppm(Fig. 2b)including most samples of
the petrographiagroup FL. Two large groupshow lower values of Zr (158D0 ppm) andvalues of
Crranging from about 50 to 150 ppm (Fig. 2bhese group#clude samples either belongirg
the petrographic types Por P2, and also all samples includedthe P3 andP4. One sampleof
figural terracotta fran San NicolaM213/2), along withsamples of fine-grainedcommon ware
(M26/26, M26/37), show ahigher concentration of Cwith respect to all other sample@d-ig.2b).
Two samples of common ware discovered in San Nicola and represented by a mortar (M212/5)
and atagenon(M212/2) are isolated from the groups.

Figure2c andd shows samples collected in the sites of Capodifiume, Fonte, Laglhettan the
town of PaestumAlso in this case the CaO/$igair shovs concentrations comparable to most
samples of the Heraion and San Nicdlst samples from Capodifiume, Laghetto, dmm the
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town are homogeneous. Ii€apodifiume slight chemical differences are noticeable betwee
common ware and figural terracottayhich are characterised by samples of the petrographic
types Pl andP2 respectivelypne sample & figural terracotta(M222/4) shows somedifferences

while a lekane lid (M220/3) diffefor a lower concentratia of silica andor higher Ci(Fig.2c and

d). Pottery from Fonte is characterised by a more variable composition and, as also evidenced by
petrographic analysis, most samples must be considered as outliers. In particular, a sample of
mortar (M219/4) shows a meh lower concentration of SpOwhile an olla (M219/2) and a lopas
(M219/3) are characterised byery differentvalues of Z(Fig. 2c and dAll these differences can

be due to the fact that this site is located along an important communication rtawerd the

inland, where noHocal pottery is very likely to firtd

Samples from Laghetto are more homogeneous, apart facsampleof a loom weight ¥1231/5),

which differs from the others (Figcandd).

Glazed ware and miniature pottery

Glazed waresb{ackglazed and figured pottejy from the area of Paestum are characterised by
fine pastes showing homogeneous petrographic features. Inclusions are generally very small
showing a serial grain size distribution. They are represented by quartz, micaspanadic
sandstone fragments occasionally of coarser size 8aige). Miniature pottery samples show

less homogeneous grain size distribution, but also contain frequent fine siliciclastic inclusions and
sporadic sandstone fragments, in some cases aas®atto rare clinopyroxene (Figd).

g ' N. e ) = K : p Y. 4 ) ¥ X \
Fig 3 Microphotographs showing the petrographic features of some representative samples of fine ware. (a) M 27/71,
figured pottery from the Heraion (crossed polars). (b) M 232/1, figured pottery from Andriuolo écrpsdars). (c) M
228/3 Blaclkglazed pottery from Laghetto (crossed polars). (d) M 216/7, Miniature pottery from Getsemani (crossed
polars).

2 M. Cipriani, personal communication.
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Chemical composition of blaeglazed and figured pottery from alhe investigatedsites in the
territory of Paestum is rather homogeneqguand only some elements shasome variability. Si©
ranges from approximately 55 to @t. %. CaO showsn averagea moderate concentration
attestingaround 58 wt. %; some extreme values reaching a minimum of 2 wt. %a@eamum of

12 wt. % are also observed (F#p). Trace elements concentration is homogeneous in particular
that of Zr (Figdb). Only one sample of blacjazed pottery M218/1) from the site of Fonte differs
for higher Zr andower Crvalues(Fig.4b).

Miniature pottery also shows a good homogeneity and, exceptaf slightly higher concentration

of silica all values are comparable to thos¥served for other fine waresine sample N1216/4)
differs for higher Si@and lower CaOconcentrationgFig.4a).
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Fig.4. Representative diagrams showing the compositional fields of the chemical groups of fine ware, along with
labelled outlier samples.

Production indicators and clayey raw materials

Production indicatorgPIl)from the workshops in the townf Paestumand from the territory have
been also investigated®. They are characteriseéither by fine or by coarsegrained samples,
showing the petrographic features of most glazed and common wares respectively. Similarly to
coarse warealso coarsagrained(Pl)generally show a variable chemical compositibig( & and

b). Raw materials show a rather heterogeneous chemical composition §J-due to the fact that
they represent several tygs of clay available in the territory of Paestuan areacharacterised by

a complexgeological framework with different sedimentary formatidhsFor this reasongroups

of coarse ware do not seem t@reciselymatch anyspecificclay samplebut it is likely that his
couldalsobe due to the temperwhichis supposed to have modified the original composition of
clays®. However some comparissrare possible. In particulacoarse wares showing a <@eh

%n this paper the results of representative production indicators are reported: cageseed samples such as a kiln

floor from the Curia in the town (M239/1), a spacer from Licin@\226/1), and a bellow nozzle from Andriuolo
(M233/1), along with a fingrained spacer from the workshop in the tovpmesented in Grifa et al017. Other
samples of production indicatorsepresented bydeformed and incomplete pieces of figured andditglaze pottery

and kiln furniture, have also been studied. They are referred to the PhD Thesis of M.L. Rizzo and the results of the
archaeometric analyses will be presented in forthcoming pagges. also Rizzo 2016.

! See article De Bonis and Gassner&01this edition; Vitale and Ciarcia 2018; Cartographic sources from Istituto
Superiore per la Protezione e la Ricerca Ambientale (ISPRA).

*De Bonis et al. 2013 and 2014.
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composition (9 to 13 wt%) mostly characterised by petrographic features df Bre compatible

with clays from the area of Serre (Fig. 5). This is a very large outcrop located inland, not so far from
the Paestum area (ca. 20 km), that could have been exploited for ceranaidaced in that area
(e.g.Eboli) Alternatively, the question o& possible tansport of raw materialto workshogs of
Paestum remains operSamples of thepetrographic group ® are more fine-grainedand show

some chemical differences comparedd most coarse ware. Despite of thithey could be
considered local as theshowa goodchemical affinity with local samples of local fine wérat is
discussed below

As far as fine ware (glazed and miniature pottery) is concerned, most saarplebaracterised by

a quite homogeneous petrographic and chemical composition and alseefitesentative sample

of fine-grainedPlI, aspacer fits wellthe composition of both glazed and miniature pottefid. &

andd).

In this casea larger number otlay samples show a better chemical affinity with respect to that
observed for coarse ware. Some small compositional differences are visible and are probably due
to a levigation process acted for refining the cthyough the removal oftoarser grains befe
shaping the clay body, which possibly produced a slight shift of the original compUsition
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Fig.5. Diagrams showing the compositional groups of probable lopatiduced ceramic samples from the different
investigated contexts in the territory of Paestum of (a, b) coarse ware and (c, d) fine ware, compared with some
representative samples of coarsad fine-grained production indicators and clayey raw materials from the area of
Paestum.

THE NORTHERN SECTOR OF THE SELE RIVER PLAIN: PONTECAGNANO AND FRATTE
A large number of ceramic samples belonging to different ceramic classes from the Editasican
towns of Pontecagnano and Fratte in the northern sector of the Sele River plain were analysed

% De Bonis et al. 2013.
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through an archaeometric approach in order to define their prmmce’. Samples are both
represented by coarsend finegrained waré®. Coarse ware includes common ware (kitchen and
cooking ware), ceramic building materials all dated from thethe 3¢ century BC, along with
coarse pottery from the residential ameNegri dated back to the last quarter of th& 8ll the 6"
century BC and defined ampasto grezzoFine ware is composed of blaglazed and figured
wares dated from the ® to the 39 century BC, and linear/partially decorated pottery found in
Pontecagnano dated to the'®5™ BC.

Samples of clayey raw materials have also been analysed in order to find possible raw materials
exploited in the past for these productions. They are essentially marine clays cropping out in the
Picentine area, such as S@ipriano 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 Fratt®

Coarse ware

Coarse wares from the area of Pontecagnano Braite are characterised by a large amount of
coarse grains mostly composed of volcanic inclusidmsseveral samples volcanic inclusion are
associated ta minor amount of siliciclastic clasts, thus forming the petrographic groap(Pig).

6a and b), whe in another group of samples (B7jhey are associated to bothiliciclastic and
carbonate inclusiongFig. 6b and c). Siliciclastic inclusions are formed of quartz, sporadic
sandstone and chert, while carbonate is represented by calcite (often decompasd limestone
fragments.It is worth pointing outthat all these samples contain a higher amount of volcanic
inclusions compared to the coarse ware from the territory of Paestum. This is due to the greater
proximity of Fratte and Pontecagnano to the ptive centres of the Campania region. In
particular, amongthe volcanic grainsve can identifysome leucitebearing scoriae, which are
typical of the Somm/esuvius activif. Other volcanic inclusions are represented by
clinopyroxene, volcanic lithics kalli feldspar, plagioclase and occasional garnet and olivinegjFig.

The chemical composition of coarse ware from Pontecagnano is quite homogeneous, showing a
concentration of CaO generally lower than 5 @.and Zr approximately ranging from 300 to 450
ppm, and Cr on average slightly higher than 50 ppm; two sampliespaisto grezzd1241/13 and
M241/12 differ for a lower concentration of Zr, while the latter sample also differs for a higher
concentration of silica (Figa).

Coarse pottery discovered iRratte is included in three groups. A first group, including only
samples from Fratte, which is characterised by a high concentrations of CaO and Cr. The remaining
samples collected in Fratte, mostly represented by cooking ware, show a lower concentftion
CaO and fall in two groups, a first one also including samples from Pontecagnano, and a second

" See article De Bonis and Gassner 2018 in this edition.

'8 See for reference the contribwth Scafuro and Seritella 2018 this edition of Facem.

% See article De Bonis and Gassner 2018 in this edition.

0 Reference sample and also most of the piecesfAEC1, 2 and 4, SAREGG4. Fratte is better represented and
also has a spacer as production indicator.

L SALREGG1-5 with a focuson SAIREGG1, ref. sample iG5. Interestingly, all samples SREGG1 stem from
Pontecagnano.

2 See Morra et al. 2013; De Bonis et al. 2016.
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one with higher Cr and lower silica, only including specimens from Fratte7{f}igA sample of
archaic tile (M248/1) shows some differences from the othearse ware from Fratte (Fig).

Fig.6. Microphotographs showing the petrographic features of representative samples of coarse ware. Petrographic
groups P6 and P7 are indicated. (a) M 247/1, cooking ware from Fratte (parallel polars). (b) M 241/éncoane
from Pontecagnano (crossed polars). (c) M 247/8, common ware from Fratte (crossed polars). (d) M 241/2, common

ware from Pontecagnano (crossed polars).

Fig.7. Representative diagrams showing the compositional fields of the chemical grouparsé evare collected in
Pontecagnano and Fratte according to theirrich or Capoor character. Labelled samples represent outliers.



