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ATIERES A PENSER : Sélection et traitement
M des matieres premiéres dans les produc-
« tions potieres du Néolithique ancien » est
le titre de la séance de la Société préhistorique francgaise
organisée en Belgique par le Laboratoire interdiscipli-
naire d’anthropologie des techniques (LIATEC, Univer-
sité de Namur) et I’équipe « Trajectoires. De la sédentari-
sation & I’Etat », CNRS-université Paris 1 (UMR 8215).
Elle s’est déroulée les 29 et 30 mai 2015 a I’université de
Namur et a bénéficié du concours du Fonds national de la
Recherche scientifique belge, de I’ Académie universitaire
de Louvain (Belgique) et du programme Marie-Curie de
la Commission européenne. Nous adressons nos plus vifs
remerciements envers I’ensemble du comité d’organi-
sation de cette réunion : D. Bosquet (Service Public de
Wallonie, Belgique), E. Goemaere (Service géologique
de Belgique, Institut royal des Sciences naturelles de Bel-
gique), O. Gosselain (Centre d’Anthropologie Culturelle,
Université libre de Bruxelles), A. Livingstone Smith
(Musée royal de I’Afrique centrale, Bruxelles) et plus
particulierement a B. van Doosselaere (LIATEC, Univer-
sité de Namur et UMR 8215 Trajectoires. De la séden-
tarisation a I’état) qui a été la cheville ouvriére de cette
rencontre. La séance a également été soutenue par un
comité scientifique international : F. Giligny (université
Paris 1 — Panthéon-Sorbonne, UMR 8215 Trajectoires),
M. Golitko (The Field Museum Chicago, USA), M. llett
(université Paris 1 — Panthéon-Sorbonne, UMR 8215 Tra-
jectoires) et J. Yans (université de Namur).

L’intérét de cette réunion est di a la grande qualité
des interventions des 33 conférenciers (issus de 13 insti-
tuts scientifiques et universités provenant de 7 pays euro-
péens différents et des Etats-Unis ; Van Doosselaere et
Burnez-Lanotte, 2015) et d’une vingtaine de chercheurs

francais et étrangers qui ont participé aux discussions ;
celles-ci ont été prolongées par une demi-journée d’exa-
men microscopique de lames minces issues de matériaux
argileux appartenant a des poteries provenant de diverses
régions d’Europe. En tout, seize communications ont été
présentées en anglais et en francais.

Les premiéres communautés agropastorales néoli-
thiques d’Europe nord-occidentale et centrale sont carac-
térisées en tant qu’entités chronoculturelles par les varia-
tions des attributs morphostylistiques de leurs poteries
en rapport avec des contextes immobiliers spécifiques.
Incontestablement, la polarisation des recherches sur la
constitution, essentielle, d’un cadre chronologique par
des analyses classificatoires et diachroniques s’est faite
au détriment des approches technologiques, par ailleurs
développées de manicre tres significative pour d’autres
catégories de vestiges, et en particulier pour les indus-
tries lithiques. Depuis seulement une trentaine d’années,
la caractérisation des méthodes de fabrication et les
modes d’usage des poteries néolithiques se développe, en
s’appuyant sur I’ethnologie des techniques, I’archéologie
expérimentale, I’ethnoarchéologie et I’archéométrie. Ce
déploiement s’inscrit dans les nouveaux enjeux inter-
disciplinaires et anthropologiques des néolithiciens qui
portent un intérét plus marqué aux problématiques liées
aux fonctionnements sociaux, aux formes d’organisations
économiques, aux réseaux d’échanges, et aux processus
de transmission et d’innovation.

En Europe du Nord-Ouest, les études morpho-
stylistiquesdesassemblagescéramiquesdesdébutsduNéo-
lithique ont tenu un réle central dans les nombreux débats
qui ont animé la communauté scientifique sur les rapports
chrono-culturels entre Mésolithique final, culture a Céra-
mique linéaire (Linearbandkeramik, LBK), céramiques
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du Limbourg et de La Hoguette, et culture de Blicquy/
Villeneuve-Saint-Germain (BQ/VSG). Aujourd’hui, les
mécanismes de ces successions restent discutés dans la
mesure ou ils sont liés aux processus de diffusion, de
transfert et d’assimilation supposés entre les différentes
entités mésolithiques, danubiennes et méme pour cer-
tains, d’origine méridionale.

La séance qui s’est déroulée a I’université de Namur
aborde ces problématiques par le biais de I’approche
technologique de la poterie. Au sein du systéeme tech-
nique de la poterie, I’identification, la caractérisation et le
traitement des matieres premiéres a constitué notre voie
d’approche, en gardant comme fil conducteur la chaine
opératoire de fabrication des différentes vaisselles. Plus
spécifiquement, les parametres relatifs a 1’exploitation
des sources et aux modalités de leur traitement sont inter-
rogés comme clé de lecture de la production-distribution-
consommation des vases, afin d’aborder les comporte-
ments socio-économiques qui les sous-tendent dans des
contextes néolithiques et ethnographiques diversifiés :
comment caractériser la circulation et la non-circulation
des différentes poteries au sein de chaque ensemble cultu-
rel? Comment mettre en évidence les quantités et les dis-
tances concernées? Y at-il des lieux potentiels pour des
échanges ? Quels en sont les termes et les finalités ?

Avec comme point de départ une attention particuliére
a I’étude des modes d’acquisition et de préparation des
matiéres premiéres dans le contexte des productions céra-
miques du Néolithique européen (ca 6000-2200 cal. BC)
et sans prétendre a une inconcevable exhaustivité, cette
table ronde s’est centrée sur les recherches en cours, les
méthodes analytiques et les modeles interprétatifs que
focalisent les premieres étapes de fabrication des pote-
ries dans différents contextes chronologiques et culturels.
L’accent est mis sur les approches archéométriques, expé-
rimentales, archéologiques et ethnoarchéologiques, mises
en ceuvre dans une perspective interdisciplinaire. Les nou-
velles données techniques relatives a la sélection et aux
traitements des matériaux argileux s’articulent a des ques-
tions plus larges comme : la localisation et la gestion des
aires d’exploitation, les performances techniques, les fina-
lités fonctionnelles, les échanges de biens, mais aussi les
dimensions culturelles et/ou symboliques des matériaux
transformés, la transmission des savoirs et savoir-faire et,
plus largement, tout ce qui reléve de I’organisation des
communautés de producteurs et de consommateurs de la
poterie au Néolithique et en contextes ethnographiques.

Les neuf articles qui composent cet ouvrage ont été
rassemblés en quatre sections.

La premiére est consacrée a I’approche ethnoarchéo-
logique. Dean E. Arnold montre, sur la base d’exemples
de productions potiéres latino-américaines trés documen-
tées, la pluralité des éléments qui interagissent pour expli-
quer les choix des potiers dans la sélection des matériaux
bruts. La complexité des motivations qui sous-tendent ces
pratiques renvoient effectivement a des facteurs tempo-
rels, sociaux, comportementaux, techniques et environ-
nementaux variés. La prudence s’impose donc vis-a-vis

de la surinterprétation (en particulier en termes sociaux)
des différences de composition chimique des pates céra-
miques. Le deuxiéme article présente les recherches
actuellement conduites par les membres de plusieurs
équipes (UMR 5608 Traces, UMR 5060, UMR 6273,
UMR 7269 LAMPEA) autour de J. Cauliez, C. Manen,
V. Ard et J. Caro, en collaboration avec les communau-
tés de potiéres en Ethiopie, dans la vallée du Rift, en
région Oromiya. Ce programme original vise a relier de
maniere explicite certaines questions posées au niveau
des céramiques archéologiques et une problématique
ethnoarchéologique. Un des axes de ce projet développé
ici consiste dans I”étude ethnoarchéologique des procédés
techniques qui apporteront a court terme un référentiel
conséquent et bien documenté. Les premiers résultats
obtenus permettent d’affiner les protocoles analytiques
des séries néolithiques et ouvrent des perspectives perti-
nentes sur la relation entre les choix opérés dans la preé-
paration des argiles, la qualité des produits céramiques
fagonnés et certains paramétres sociaux tels que I’ethni-
cité, la composition des unités de production, etc.

La section suivante se focalise sur les rapports entre
les procédés de sélection des matériaux argileux et les tra-
ditions techniques depuis I’est jusqu’au sud de I’Europe.
M. Spataro réalise une synthése des analyses pétrogra-
phiques et géochimiques de plus de 1000 échantillons de
poterie d’Europe du Sud et du Sud-Est datant du Néoli-
thique ancien et moyen. Les résultats technologiques per-
mettent de caractériser différents traitements appliqués
aux matériaux argileux et soulévent des questions impor-
tantes concernant les dynamiques culturelles (traditions,
innovations, résistances, imitations) a I’ceuvre dans la
céramique imprimée et dans les productions potiéres des
cultures de Staréevo-Cris, Danilo/Hvar, Vinc¢a et Kore-
novo.

A. Czekaj-Zastawny, S. Kadrow et A. Rauba-
Bukowska sur la base des analyses minéralogiques et
pétrographiques de la céramique examinent les relations
entre la culture a Céramique linéaire (LBK) de la région
de Cracovie en Petite-Pologne occidentale et la culture
a Céramique linéaire de I’Alfold (Alféld Linear Pottery
Culture : ALPC) de la région a proximité des frontieres
slovaco-hongroises. Les résultats permettent d’aborder
trés finement les variations technologiques de la pote-
rie aux différentes étapes de la LBK au sein de groupes
régionaux distincts. Ces données révelent avec beaucoup
de pertinence la variabilité technologique et stylistique
des mécanismes (emprunt, imitation, échanges d’objets
et d’idées) qui sous-tendent les interactions entre les
communautés potieres de la LBK et de I’ALPC, et qui
dynamisent leur évolution culturelle. Pour le Néolithique
ancien du sud de I’Europe, L. Angeli et C. Fabbri déve-
loppent les analyses archéométriques des productions
céramiques imprimées du site de Colle Santo Stephano,
Ortucchio (L’Aquila, Abruzzes), le plus ancien gise-
ment agro-pastoral identifi¢ dans les Abruzzes (Italie).
La description de la matrice argileuse et des inclusions
non plastiques par le biais des analyses minéralogiques et
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pétrographiques en lames minces, croisée avec les résul-
tats d’études technologiques et typomorphologiques des
vaisselles, aboutissent a des données trés convaincantes
sur I’identification, la localisation et les traitements des
sources argileuses en relation avec la structure globale
des productions céramiques locales traditionnelles et
celle des vases d’affinités exogeénes (céramique imprimée
du facies de Guadone de I’ltalie méridionale). De plus,
une caractérisation du décor chromatique de la céramique
peinte a I’aide d’analyses spectroscopiques Raman et
LIBS (Laser Induced Breakdown Spectroscopy) met en
évidence des choix techniques spécifiques, comme [’uti-
lisation de pigment noir a base d’oxyde de manganese par
les groupes de la céramique figulina trichrome du Néoli-
thique moyen.

Dans la troisieme section, les structures spatiales et
sociales des productions céramiques sont envisagées.
Tout d’abord, A. Kreiter et ses collégues étudient les vais-
selles de huit unités d’habitation issues du village néoli-
thique de Balatonszarszo6-Kis-erdei-diild (culture a Céra-
mique linéaire de I’Ouest de Carpates). Les céramiques
font I’objet d’une approche analytique plurielle qui
s’appuie sur la mise en relation systématique des varia-
tions spatiales, chronologiques et stylistiques des choix
préférentiels qui concernent : d’une part, les matiéres pre-
mieres argileuses et les dégraissants (caractérisées par des
analyses pétrographiques), et d’autre part, les différentes
pratiques de fagonnage a I’échelle des maisonnées. Les
résultats obtenus démontrent avec finesse et pertinence
la dynamique de fonctionnement socio-économique des
communautés de potiers de chaque maisonnée au sein
des différentes phases de I’habitat. Cette méme problé-
matique est abordée par L. Gomart en collaboration avec
C. Constantin et moi-méme au sein des productions céra-
miques rubanées de deux villages de référence. L’analyse
des variations spatiales ou chronologiques des recettes de
pates, croisees avec les méthodes de fagonnage, aboutit a
des résultats socioculturels originaux de part et d’autre.
A Cuiry-lés-Chaudardes (Picardie, France), les potiers
conservent les pratiques de faconnage transmises au
sein d’un méme réseau d’apprentissage alors qu’ils sont
susceptibles d’accommoder leurs recettes de pétes en
interaction avec d’autres groupes de potiers selon, par
exemple, la localisation de leur activité ou le type de vase
réalisé. La production potiere a I’échelle de la maisonnée
est prise en charge par plusieurs groupes de producteurs,
dont les dynamiques d'implantation varient au court des
différentes phases d'habitat. A Rosmeer (Limbourg, Bel-
gique), les analyses mettent en évidence des mécanismes
d’imitation stylistique et de transferts techniques com-
plexes entre deux groupes de potiers, les uns fabricant
communément les vases rubanés et les autres, les céra-
miques dites du Limbourg.

Laderniére section est centrée sur les outils analytiques
de caractérisation des matériaux argileux dans leur capa-
cité a expliquer I’origine et les traitements des matériaux.
D. Jan et X. Savary proposent de faire progresser I’identi-

fication des empreintes fines engendrées par 1’utilisation
de dégraissants végétaux dans les pates de céramiques du
Néolithique ancien et moyen de Basse-Normandie (LBK,
BQ/VSG, Cerny et Chasséen) en utilisant le microscope
polarisant. Ces observations sont effectuées sur un cor-
pus trés conséquent de céramiques archéologiques mais
aussi sur un référentiel expérimental sans équivalent
pour le nord-ouest de I’Europe, réalisé a partir d’especes
végétales identifiées dans les pates (mousse, pavot, lin)
et d’autres, comme les restes céréaliers, susceptibles d’y
avoir été également introduits. Les caracteres morpho-
logiques observés et comparés permettent d’établir des
critéres de différenciation des dégraissants végétaux pour
atteindre une grande acuité dans la détermination qui, par
exemple pour les mousses, peut aboutir jusqu’au genre,
voire a I’espece. Ces données originales tracent les appa-
ritions et disparitions des différents dégraissants au cours
du Néolithique, en relation ou non avec certaines formes,
des décors spécifiques, et des groupes d’argiles, ouvrant
des interprétations cruciales en termes de circulation de
personnes et d’échanges d’idées.

Enfin, dans les problématiques de différenciation
de I’origine des matiéres premieres argileuses des pates
céramiques, B. Gehres et G. Querré présentent les der-
niéres avancées méthodologiques réalisées a I’aide de la
technique du LA-ICP-MS (Laser Ablation Inductively
Coupled Plasma Mass Spectrometry ; spectrometre de
masse a source plasma, couplé a un systéme de préléve-
ment par ablation laser). A travers plusieurs exemples
issus du Néolithique ancien au second age du Fer dans le
Massif armoricain, ils démontrent que par I’identification
de certains minéraux traceurs inclus dans les pates des
terres cuites, il est possible de différencier les productions
d’ateliers distincts et d’identifier précisément les sources
des matiéres premieres argileuses.

Pour clore cette introduction, je souhaite insister avec
plaisir et gratitude sur le caractére collectif de I’édition
scientifique des actes de cette séance. Il m’est particu-
lierement agréable de remercier celles et ceux qui ont
accepteé de réaliser le travail des relectures et des échanges
critiques et constructifs avec les différents auteurs, en y
consacrant toutes les compétences, I’énergie et la dispo-
nibilité utiles ; sans eux, la publication de cette séance
n’aurait pas pu étre mise en oeuvre : D. Binder (CNRS,
UMR 6130 CEPAM), C. Constantin (CNRS, UMR 8215
Trajectoires), F. Convertini (INRAP, UMR 7269 LAM-
PEA), G. Fronteau (universit¢ de Reims), A. Gallay
(Université de Genéve), F. Giligny (université Paris 1 —
Panthéon-Sorbonne, UMR 8215 Trajectoires), E. Goe-
mare (Institut royal des Sciences naturelles de Belgique),
L. Gomart et C. Hamon (CNRS, UMR 8215 Trajec-
toires), M. llett (université Paris 1 — Panthéon-Sorbonne,
UMR 8215 Trajectoires), C. Manen (CNRS, UMR 5608
TRACES), R. Martineau (CNRS, UMR 6298 ArTeHiS),
S. Mery (CNRS, UMR 6566), D. Michelet (CNRS,
UMR 8096 ArchAm), T. Nicolas (INRAP, UMR 8215
Trajectoires ), V. Roux (CNRS, UMR 7055 Préhistoire
et Technologie), J. Vaquer (CNRS, UMR 5608 TRACES)
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et J. Yans (université de Namur). Nos remerciements
s’adressent naturellement a la Société préhistorique fran-
caise qui a fortement contribué a I’élaboration de cet
ouvrage et a accepté sa publication dans la collection
des séances en ligne. Plus particulierement, nous adres-
sons un grand merci a C. Manen (CNRS, UMR 5608;
vice-présidente de la Société préhistorique francaise) et
J.-M. Pétillon (CNRS, UMR 5608, Toulouse; secrétaire
général de la Société préhistorique francaise). Une men-
tion particuliere s’adresse a M. llett (université Paris | —
Panthéon-Sorbonne ; UMR 8215, Trajectoires) : nous lui
devons un amical soutien, notamment dans les discussions
éditoriales, pour la traduction de cet avant-propos et pour
ce qui est de la qualité de I’expression anglaise de plusieurs
articles. Notre reconnaissance est également due a notre
reconnaissance est également due a D. Beucher, L. Mevel
(UMR 7041 ARSCAN Ethnologie préhistorique ; respon-
sable du site internet de la Société préhistorique francaise)
et M. Sauvage (CNRS, USR 3225), secrétaire de rédaction
du Bulletin de la Société préhistorique francaise, pour la
qualité de son travail. G. Palumbo, doyen de la faculté de
philosophie et lettres de I’université de Namur a soutenu
le travail d’édition grace a la collaboration de E. Debu
et C. Masse. M. Rhoda-Allanic a assuré la relecture et
la traduction de la majorité des textes en anglais. Enfin,
J.-P. Collin (université de Namur) a contribué a la révision
des figures et tableaux.

I

[ 4 ATIERES A PENSER: Selection and treatment
M of raw materials in the production of Early
Neolithic pottery’ is the title of a Société
préhistorique francaise session organised in Belgium by
the Laboratoire interdisciplinaire d’anthropologie des
techniques LIATEC, Université de Namur and the ‘Tra-
jectoires. De la sédentarisation & I’Etat’ team, CNRS-
Université Paris 1 (UMR 8215). It took place on the 29th
and 30th of May, 2015, at the Université de Namur with
funding from the Fonds National de la Recherche Scien-
tifique belge, the Académie Universitaire de Louvain
(Belgium), and the European Commission’s Marie Curie
Programme. We wish to express our sincerest thanks to
the members of the organising committee: D. Bosquet
(Service Public de Wallonie), E. Goemaere (Institut
Royal des Sciences Naturelles de Belgique), O. Gos-
selain (Centre d’Anthropologie Culturelle, Université
libre de Bruxelles), A. Livingstone Smith (Musée royal
de I’ Afrique centrale a Bruxelles), and most particularly
to B. Van Doosselaere (Université de Namur LIATEC
and UMR 8215 Trajectoires) who was the driving force
behind the meeting. The session was also backed by an
international scientific committee: F. Giligny (Université
Paris 1 — Panthéon-Sorbonne, UMR 8215 Trajectoires),
M. Golitko (The Field Museum, Chicago USA), M. llett
(Université Paris 1 Panthéon-Sorbonne, UMR 8215 Tra-
jectoires) and J. Yans (Université de Namur).
The success of the meeting was due to the quality of
the contributions from the 33 speakers (representing 13

scientific institutions and universities from 7 European
countries as well as from the USA; Van Doosselaere and
Burnez-Lanotte, 2015) and to the 20 or so other research-
ers from various countries who attended and participated
in the discussions. The session was extended by a half-
day devoted to the microscopic examination of clay thin
sections from pottery from various parts of Europe. In
total, 16 papers were submitted for publication in English
and French.

As chrono-cultural entities, the first Neolithic agro-
pastoral societies of north-western and central Europe
are characterised by variations in the morpho-stylistic
attributes of their ceramics, in relationship with a range
of specific site contexts. Unquestionably, the focus of
research on building chronological frameworks, through
essential classificatory and diachronic analyses, occurred
to the detriment of the technological approaches exten-
sively applied to other types of archaeological find, par-
ticularly lithics. It is only over the past 30 years that char-
acterisation of the production methods and use patterns of
Neolithic pottery has developed, based on ethnology of
techniques, experimental archaeology, ethnoarchaeology
and archaeometry. This development offers new interdis-
ciplinary and anthropological challenges for Neolithic
researchers interested in the functioning of societies,
forms of economic organisation, exchange networks and
processes of transmission and innovation.

In north-western Europe, morpho-stylistic studies of
ceramic assemblages from the beginning of the Neolithic
have played a central role in numerous debates that have
enlivened the scientific community regarding the chrono-
cultural relationships between the late Mesolithic, the
Linearbandkeramik (LBK) culture, Limbourg and La
Hoguette ceramics, and the Blicquy/Villeneuve-Saint-
Germain (BQ/VSG) culture. Today, the mechanisms
underlying these sequences are still a matter of debate,
as they relate to the processes of diffusion, transfer and
presumed assimilation between the various Mesolithic,
Danubian and, in some cases, even southern European
cultural entities.

The session held at the University of Namur tack-
led these research questions through a technological
approach to the pottery. Within the ceramic technical
system, the identification, characterisation and treatment
of raw materials constitute our angle of approach, while
the chaine opératoire for the fabrication of the differ-
ent vessels acts as a common thread. More specifically,
parameters relating to the exploitation of resources and to
the modalities of their treatment are interrogated as a key
to understanding the production/distribution/consump-
tion of the vessels, with a view to tackling the underlying
socio-economic behaviour in various Neolithic contexts.
How can we characterise the circulation and non-circula-
tion of the various ceramics within each cultural assem-
blage? How can we identify the quantities and distances
involved? Are there potential exchange centres? Under
what terms and to what ends did these exchanges occur?

Sharing a common focus on the study of the modes
of acquisition and preparation of raw materials in the
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context of Neolithic ceramic production in southern,
north-western, central and southern Europe (ca. 6,000-
2,200 cal. BC), and without claiming to be exhaustive,
this round-table session is centred on on-going research,
on analytical methods and interpretative models that
examine the first steps in the fabrication of pottery in
various chronological and cultural contexts. The empha-
sis is on archaeometric, experimental, archaeological and
ethnoarchaeological approaches that are implemented
within an interdisciplinary perspective. New technical
data relating to the selection and treatment of clay materi-
als are structured around broader issues, i.e., the locations
and management of areas of exploitation, technical per-
formances, functional ends, the exchange of goods, but
also the cultural and/or symbolic dimensions of the mate-
rials transformed, the transmission of knowledge and
know-how and, more broadly, all that throws light on the
organisation of communities of producers and consumers
of Neolithic pottery.

The 9 articles that make up this publication have been
grouped into 4 sections.

The first deals with the ethnoarchacological approach.
On the basis of examples of Latin American pottery pro-
duction, Dean E. Arnold demonstrates the multiplicity
of elements that interact to explain the choices made by
potters in the selection of raw materials. The complex-
ity of the motivations that underlie these practices reflect
various temporal, social, behavioural, technical and envi-
ronmental factors. Thus archaeologists should be aware
of dangers of over-interpretation (particularly in social
terms) of differences in the chemical composition of
ceramic pastes. The second article presents research cur-
rently being undertaken by the members of several teams
(UMR 5608 Traces, UMR 5060, UMR 6273, UMR 7269
LAMPEA) led by J. Cauliez, C. Manen, V. Ard and J.
Caro, in collaboration with communities of potters in
the Oromiya Region of the Ethiopian Rift Valley. This
novel programme aims to use an ethnoarchaeological
approach, in an explicit way, to address questions raised
by archaeological ceramics. One of the lines of inquiry
developed here involves the ethnoarchaeological study of
technical procedures that, in the short term, will provide
a substantial and well documented reference collection.
The initial results have improved the analytical protocols
for Neolithic pottery assemblages, opening up signifi-
cant perspectives on the relationship between the choices
made during the preparation of clays, the quality of the
ceramics produced and certain social parameters such as
ethnicity, the composition of production units, etc.

The next section focuses on the relationships between
the selection processes used for clay materials and techni-
cal traditions of eastern and southern Europe. M. Spataro
presents an overview of petrographic and geochemical
analyses of more than 1000 samples of Middle and Late
Neolithic pottery from these regions. The technological
results enable the various treatments used for clay mate-
rials to be characterised and raise important questions

concerning the various cultural dynamics (tradition,
innovation, resistance, imitation) involved in the produc-
tion of Impressed Ware and ceramics originating from
the Staré¢evo-Cris, Danilo/Hvar, Vin¢a and Korenovo cul-
tures.

On the basis of mineralogical and petrographic analy-
ses of pottery, A. Czekaj-Zastawny, S. Kadrow and A.
Rauba-Bukowska examine the relationships between
the LBK culture of the Krakow region of western Lesser
Poland and the Alfold Linear Pottery Culture (ALPC)
of the area around the Slovak-Hungarian border. This
involves a detailed examination of the technological vari-
ations in pottery from the different stages of the LBK
within its various regional groups. The data reveal much
important information on the stylistic and technologi-
cal variation in the mechanisms (borrowing, imitation,
exchange of objects and ideas) which underly the interac-
tions between the communities of LBK and ALPC pot-
ters and which stimulate their cultural evolution. In the
case of the Early Neolithic of southern Europe, L. Angeli
and C. Fabbri have undertaken archaeometric analyses of
Impressed Ware from the site of Colle Santo Stephano,
Ortucchio (L’Aquila, Abruzzo), the earliest known agro-
pastoral site in the Abruzzo Region (ltaly). The descrip-
tion of the clay matrix and non-plastic inclusions using
mineralogical and petrographic analyses of thin sections,
cross-referenced with the results of technological and
typo-morphological studies of the wares, yields very con-
vincing data on the identification, location and treatment
of clay resources with respect to the overall structure
of both traditional local ceramic production and wares
showing external influences (Impressed Ware of the south
Italian Guadone facies). In addition, characterisation of
painted decoration on pottery, carried out using Raman
Spectroscopy and Laser Induced Breakdown Spectros-
copy, reveals specific technical choices, such as the use
of black, manganese-oxide-based pigment by groups pro-
ducing trichrome figulina ceramics in the Middle Neo-
lithic.

The third section looks at the spatial and social struc-
tures of ceramic production. Firstly, A. Kreiter and his
colleagues present a study of pottery associated with
8 houses in the Neolithic village of Balatonszarszo-Kis-
erdei-dtld (Transdanubian LBK). The ceramics are sub-
jected to a multi-faceted approach which systematically
examines spatial, chronological and stylistic variation
in preferential choices involving clay raw materials and
tempers (characterised using petrographic analyses), as
well as the different shaping practices at household level.
The results reveal important, detailed information on the
socio-economic dynamics of the potter communities in
each household during the various settlement phases.

The same research question is addressed by L. Gomart
in collaboration with C. Constantin and myself in a study
of ceramic production on two LBK reference sites.
Combined analysis of spatial and/or chronological vari-
ations in paste recipes and forming methods provides
novel socio-cultural results in both cases. At Cuiry-les-
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Chaudardes (Picardy, France), potters retain the forming
methods passed on within a particular apprenticeship net-
work, although they are liable to adjust their paste recipes
through interaction with other groups of potters, depend-
ing for example on the location of their activity or on the
type of vessel manufactured. Pottery production at house-
hold level is taken on by several groups of producers,
apparently with complex movement through the various
settlement phases. At Rosmeer (Limburg, Belgium), the
analyses reveal complex mechanisms of stylistic imita-
tion and technical transfer between two groups of potters,
with one group usually making LBK vessels and the other
the so-called Limburg pottery.

The last section focuses on analytical tools for char-
acterising clay materials, in order to explain the origin of
materials and the treatments to which they are subjected.
By using a polarising microscope, D. Jan and X. Savary
aim to improve the identification of fine imprints result-
ing from the use of plant tempers in Early and Middle
Neolithic clay pastes in Lower Normandy (LBK, BQ/
VSG, Cerny and Chasséen). These observations are
based on a substantial corpus of archaeological ceram-
ics and also on an experimental reference collection,
unmatched in north-western Europe and including plant
species (moss, poppy and flax) identified in clay pastes,
as well other species, such as cereals, which are likely to
have been used. The observed and compared morphologi-
cal characteristics enable one to define criteria for differ-
entiating plant tempers so as to achieve a high degree of
accuracy which in the case of mosses, for example, can
be narrowed down to genus or species. These new data
provide evidence for the appearance and disappearance
of various tempers through the Neolithic, in relationship
with certain vessel forms, specific decoration types or
clay groups. This leads to important new interpretations
in terms of the circulation of people and the exchange of
ideas.

Lastly, addressing the issue of identification of origins
of clay raw materials in ceramic pastes, B. Gehres and
G. Querré present the latest methodological advances
carried out with the LA-ICP-MS technique (Laser Abla-
tion Inductively Coupled Plasma Mass Spectrometry).
Through several examples from the Early Neolithic to
the Later Iron Age in the Armorican Massif, they dem-
onstrate that by identifying certain tracer minerals within
fired clay pastes it is possible to differentiate between dif-
ferent ceramic workshops and to identify precisely the
sources of the clay raw materials.

In conclusion to this introduction | wish to highlight,
with great pleasure and gratitude, the collective nature
of the scientific editing of these proceedings. In par-
ticular I would like to thank those colleagues who gave
generously of their knowledge, energy and time by tak-
ing on the peer-reviewing and engaging in critical and
constructive exchanges with the various authors. With-
out them, the publication of these proceedings would
not have been possible: D. Binder (CNRS, UMR 6130

CEPAM), C. Constantin (CNRS, UMR 8215 Trajec-
toires), F. Convertini (INRAP, UMR 7269 LAMPEA),
G. Fronteau (Université de Reims), A. Gallay (Université
de Geneve), F. Giligny (Université Paris 1 — Panthéon-
Sorbonne, UMR 8215 Trajectoires), E. Goemare (Institut
royal des Sciences naturelles de Belgique), L. Gomart
and C. Hamon (CNRS, UMR 8215 Trajectoires), M. llett
(Université Paris 1 — Panthéon-Sorbonne, UMR 8215
Trajectoires), C. Manen (CNRS, UMR 5608 TRACES),
R. Martineau (CNRS, UMR 6298 ArTeHiS), S. Mery
(CNRS, UMR 6566), D. Michelet (CNRS, UMR 8096
ArchAm), T. Nicolas (INRAP, UMR 8215 Trajectoires),
V. Roux (CNRS, UMR 7055 Préhistoire et Technologie),
J. Vaquer (CNRS, UMR 5608 TRACES) and J. Yans
(Université de Namur). Naturally, our thanks also go to
the Société préhistorique francaise which contributed in
a major way by accepting to publish the proceedings of
the session in its on-line collection. In particular, we wish
to thank C. Manen (CNRS, UMR 5608; Vice-President
of the Société préhistorique francaise) and J.-M. Pétil-
lon (CNRS, UMR 5608, Toulouse ; Secretary-General
of the Société préhistorique frangaise). Thanks also
go to M. llett (Université Paris | - Panthéon-Sorbonne,
UMR 8215, Trajectoires) to whom we owe a great debt
for his friendly support, particularly during editorial dis-
cussions, as well as for his help in improving the quality
of the English of several articles. Our thanks also go to
D. Beucher, L. Mevel (UMR 7041 ARSCAN Ethnologie
préhistorique; responsible of the website of the Société
préhistorique francaise) and M. Sauvage (CNRS, USR
3225) editorial assistant at the Société Préhistorique
Frangaise, for the quality of his work. G. Palumbo, Dean
of the Faculty of Philosophy and Arts at the Université de
Namur gave support to the publication through the col-
laboration of E. Debu and C. Masse. M. Rhoda Allanic
undertook the proofreading and translation of some of
the English texts. J.-P. Collin (Université de Namur) was
responsible for reviewing the figures and tables.
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Raw Material Selection, Landscape, Engagement,
and Paste Recipes: Insights from Ethnoarchaeology

Dean E. ARNOLD

Abstract: Ancient ceramics are not self interpreting and understanding their meaning is the most central issue facing the archaeolo-
gists that study them. Some assume that compositional analysis by various methods can provide this meaning, whereas others assume
that the notion of choice explains potters’ behavior. Both approaches, however, result in abstractions that need to be related to a
variety of social, behavioral, technical, and environmental factors. Ancient ceramics, however, are usually interpreted with reference
to archaeologists’ inexplicit assumptions about the nature of pottery, and their relationship to society. Are ceramics simply the product
of culture and tradition, or are they more complex showing interrelationships between indigenous knowledge, landscape, mineralogy
and performance characteristics? After decades of publications showing the limitations and constraints of mineralogy, fabrication
technique, and climate on pottery production, some archaeologists still believe that pottery, because it consists of fired plastic clay,
reflects the mental template of the potter with no environmental or material constraints. Ethnoarchaeological research over the last
50 years in Latin America and elsewhere, however, reveals that potters use their indigenous knowledge to engage their landscape,
the raw materials that came from it, and their performance characteristics. The resulting pastes change over time because of changing
raw material sources, particular forming technologies, and different vessel sizes, uses, and shapes. Using ethnoarchaeological exa-
mples from Latin America, this paper enumerates some probabilistic generalizations that elucidate the relationship of raw materials
to landscape, performance characteristics, paste recipes, and forming technologies. It examines some of the factors that influence
potters’ raw material selection and suggests that the choices potters make are not necessarily driven by tradition, a mental template,
or non, technological criteria. Rather, all choices are multi-causal and linked to the potters’ material engagement of their indigenous
knowledge with a variety of different external factors.

Keywords: raw material selection, paste variability, engagement, landscape, resource distance, paste recipes.

Résumé : Les céramiques anciennes ne s’interprétent pas d’elles-mémes et comprendre leur signification constitue le probléme cen-
tral auquel est confronté I’archéologue qui les étudie. Certains considerent que I’analyse de leur composition a I’aide de différentes
méthodes suffit pour accéder a cette signification, tandis que d’autres considérent que c’est la notion de « choix » qui explique le
comportement des potiers. Or, ces approches menent toutes deux a des abstractions qu’il s’agit de relier a des facteurs sociaux, com-
portementaux, techniques et environnementaux variés. Et cependant, les céramiques anciennes sont habituellement interprétées par
les archéologues sur la base de suppositions non-explicites concernant la nature de la poterie et ses liens avec la société. Les cérami-
ques sont-elles simplement le produit de la culture et de la tradition, ou révelent-elles des interdépendances plus complexes entre le
savoir indigene, le paysage, la minéralogie et les performances ? Apreés des décennies de publications exposant les limitations et les
contraintes imposeées a la production de poterie par la minéralogie, les techniques de fabrication et le climat, certains archéologues
pensent encore que la poterie, puisqu’il s’agit d’argile plastique cuite, ne refléte que la représentation mentale du potier sans influence
aucune de I’environnement et des contraintes matérielles. Cependant, la recherche ethnoarchéologique de ces cinquante derniéres
années, en Amérique latine et ailleurs, a bien montré que les potiers utilisent leur savoir indigene pour aborder leur environnement
et son matériau brut avec ses performances caractéristiques. La pate qui en résulte change avec le temps parce qu’elle doit rester en
harmonie avec des ressources en matériau brut fluctuantes et doit s’adapter a des techniques de fabrication particuliéres, ainsi qu’a
des tailles, des usages et des formes de récipients différents. Sur la base d’exemples ethnoarchéologiques latino-américains, cet article
énumére des généralisations probabilistes permettant d’élucider la relation existant entre le matériau brut et le paysage, les perfor-
mances, les recettes de pate et les technologies de fagonnage. Il examine quelques-uns des facteurs qui influencent la maniére dont le
potier sélectionne le matériau brut et suggere que les choix faits par le potier ne sont pas nécessairement guidés par la tradition, une
représentation mentale ou des critéres non-technologiques. En fait, tous ces choix sont plutét motivés par des causes multiples et sont
liés a la maniére dont le potier utilise son savoir indigéne pour aborder une variété de facteurs extérieurs différents.

Mots-clés : sélection des matiéres premiéres, variabilité des pates céramiques, paysage, distance des sources, recettes de pates.
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archeological analysis. Its widespread occurrence

among cultures of the world, the plasticity of its
parent material, and the seeming mystery of its trans-
formation into a stone-like object make it a unique type
of material culture left behind by ancient societies. Fur-
ther, the variability of both the chemical elements and the
minerals found in pottery, and the great diversity of its
shapes provide opportunities for archaeologists to use a
wide variety of approaches in analyzing it.

Since archaeologists deal with artifacts apart from
the humans that make and use them, they must rely on
interpretive tools to put those artifacts into some social
and cultural context that goes beyond the material objects
themselves. These interpretive tools take the form of gen-
eralizations that are often based upon tradition (e.g. typo-
logy), ethnographic analogies with living societies, or the-
oretical constructs based upon those analogies, and often
inexplicit assumptions about the relationship between
pottery and people. Such generalizations are often lim-
ited because the past is not the same as the present, and
human behavior is (and has been) variable for a variety
of reasons, but even so, all archaeological interpretations
come from the present whether in the form of analogies,
or inexplicit assumptions in the mind of the archaeolo-
gist. Even the most accepted generalizations, however,
still must be contextualized in environmental and cultural
circumstances that inevitably affect variability of pottery,
and the behavior that produced it. Further, interpretations
of the past are underlain by considerable social theory and
assumptions about the relationship of objects and society,
whether implicit or explicit. This paper seeks to provide
some insights from ethnoarchaeology that hopefully will
contribute to understanding the selection of raw materials
used to produce pottery in the past. Some of the points
made here are distilled from more elaborate explanations
described elsewhere (Arnold, 1985, p. 1-60, 2000 and
2008), but updated and rethought using new concepts.

POTTERY is probably the most alluring object of

TECHNICAL BACKGROUND®

he process of making pottery involves recognizing

the material agency (Malafouris, 2004 and 2013,
p. 119-149) of both its constituent raw materials and the
process of transforming those materials into a stone-like
object through a process that L. Malafouris calls ‘mater-
ial engagement’ (Malafouris, 2013, p. 148). Selecting raw
materials involves a practical understanding of the tech-
nical constraints of various kinds of clays and those of
other materials mixed with the clay (such as temper or
another clay) in order to achieve the desired performance
characteristics. Generally, a clay with insufficient non-
clay minerals is unsuitable to make pottery because it is
too plastic to form into a vessel, and it will slump, sag,
and crack when drying. Non-plastics in the clay reduce
this plasticity, increase its workability, and enhance other
performance characteristics such as allowing the water in

the fabric to escape during drying and firing, and reduce
shrinkage. Consequently, clays used for making pottery
must consist of both clay minerals and enough non-
plastic material in order to make the resulting paste work-
able. In some contexts, this non-plastic material consists
of natural minerals already present in the raw clay such
as quartz, sandstone, feldspar, or limestone. In other con-
texts, the potter must add non-plastics to the raw clay in
order to achieve the desired performance characteristics.
Such added temper may consist of a wide variety of min-
eral inclusions such as volcanic ash, sand, marl, calcite,
and/or non-mineral materials such as bone, shell, chaff,
ash, grass, and ground potsherds (grog). Although the
potter may have many choices in selecting additional
non-plastic materials (temper), some of these choices may
also include clay minerals that may complicate mixing
clay and temper. Some tempering materials, for example,
contain both non-plastic materials and plastic materials
such as volcanic ash and marl (Arnold, 1971 and 1972).
Adding a seemingly non-plastic material with clay min-
erals in it thus complicates the preparation of the paste
mixture, and requires further modification. Some pottery
making communities may select several different kinds
of clays and tempers to mix together to make the pottery
(e. g. Mama in Yucatan; Thompson, 1958, p. 72; Arnold,
2000, p. 356; Gosselain and Livingstone Smith, 2005).

HOW DO POTTERS SELECT
RAW MATERIALS?

H ow do potters know which clay to choose for making
pottery? How do they know which kind of temper to
use for mixing with it? The answers to these questions are
complex and involve several levels of explanation. Pot-
ters often have a sophisticated indigenous knowledge of
their raw materials that involves understanding the land-
scape of the sources, the kinds of raw materials available,
and their suitability for making pottery.

The first level of explanation involves understand-
ing the landscape within which the potters make their
choices. Landscape is not just the geological and topo-
graphic characteristics of an area, but the potter’s own
socially and culturally-defined meaning and perceptions
of it (Ingold, 2000). This meaning involves many features,
but it involves the portions that potters have used in the
past as sources for their materials. In Yucatan, Mexico,
for example, potters’ meaningful landscape around Ticul
is different from that surrounding other pottery making
communities such as Mama or Tepakan even though the
geology is very similar. Geology is not the only factor
that defines the landscape of a community of practice.

Even without knowing how potters define and use
their landscape around their community, it has prac-
tical boundaries, and serves as the potters’ resource area
from which they select and use clays and tempers. Each
community of practice thus utilizes their own unique
landscape as sources of their raw materials, and potters’
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knowledge of this landscape is circumscribed by a prac-
tical limit.

This limit can be ascertained from the distances that
potters around the world travel to obtain clays and temper
when use their own bodies for transport. Using a graph
to plot the data points of these distances (on the X axis)
against the number of communities that travel those dis-
tances (on the Y axis) reveals a decreasing frequency from
one kilometer, the most frequent distance, to a maximum
radius of tens of kilometers from their production loca-
tion. Practically, however, this landscape-based resource
area is seldom larger than a radius of 7 km from the pro-
duction location, such that potters seldom travel more
than 7 km to obtain their primary raw materials of clay
and temper (Arnold, 1985, p. 32-60, 2005b and 2006).
J. M. Heidke (Heidke et al., 2007) and I. Druc (2013)
have refined the distances and the model relative to the
Southwest and Peru, but generally reaffirmed, in prin-
ciple, that distances to resources tend to follow this distri-
bution although they are slightly different for each area.

When these cross-cultural data are correlated with a
power law trend line (a log-log scale on the X and Y axes),
they reveal a high correlation (R? = 0.80) between the
data and the trend line (fig. 1). A power law distribution
reflects a kind of scale-free, self-organizing system that
is found in a wide range of phenomena (Bentley and
Maschner, 2001; Bentley and Shennan, 2003; Bentley
et al., 2004). An explanation for such a distribution is not
always known, but a power law distribution does not have
a meaningful average (mean) value, and change occurs at
all scales (Bentley and Maschner, 2003, p. 14).

The power law distribution of world-wide distances to
clays and tempers thus shows that the curve of distances
to resources drops steeply after one kilometer and then
much more slowly after five kilometers (fig. 1; Arnold,
2011, p. 87). These data suggest that most communities
of potters travel no further than five kilometers to obtain
their basic ceramic resources, and this distance probabil-
istically marks the practical limit of the culturally-defined
resource landscape of most communities of potters.

Do potters travel greater distance to travel to their
resources? Of course they do, but archaeological inter-
pretations are based upon patterns, not on exceptions, and
like all human patterns, the distances to raw materials in
the model are probabilistic. As | have said before, how-
ever, it is important to understand the probabilistic nature
of a Power Law curve, and thus the distances to resources
in the model (Arnold, 2005b). The distances are not cer-
tainties, and not deterministic as some have claimed.
High frequency patterns do not incorporate all cases,
but the power law distribution can be seen as a graphic
statement of crude probabilities that distances to clay and
temper sources that are one kilometer away occur more
frequently than a distance of say, ten kilometers. With
‘energy extenders’ such as beasts of burden, and water
and motorized transport, however, the resource landscape
of a community can be extended to unknown limits bey-
ond the five kilometers. Without generalizations of how
far potters go to obtain their resources, however, there is

Fig. 1 — Two plots of frequency (Y axis) and distance (X axis)
of a cross cultural sample of clays (top) and tempers (bottom).
The trend line has been drawn as a power-law curve with the
appropriate formula using the power law option from Excel
(after Arnold, 1985).

Fig. 1 — Deux graphes de fréquence (axe vertical) et dis-
tance (axe horizontal) d’un échantillon transculturel d’argiles
(en haut) et de dégraissants (en bas). La ligne de tendance
a été tracée par une loi de puissance a I’aide de la fonction loi
de Puissance d’Excel (d’aprés Arnold, 1985).

no empirically-based interpretation of ancient local and
non-local production unless definite evidence of produc-
tion debris in a site can be related to a precise geological,
geochemical and mineralogical source of the constituents
used in its pottery. Nevertheless, the power law curve
does indicate that five kilometers is a place to start for
ascertaining the limits of the resource landscape of a
community.

This notion has been hard for some archaeologists to
grasp. One way to think about it is to imagine a person
carrying, say, twenty or thirty kilos of clay or temper from
a source location to one’s house. Frequent production
means more frequent trips and greater effort simply to
provide the raw materials to make pottery. Less frequent
production (or its intensity) involves fewer trips, the like-
lihood that resources could be further away, or could be
procured as a consequence of travel to fields, a hunting
trip, or transhumant pattern of seasonal movement of
herds. Extended distances beyond the probabilities in the
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model probably occurred with potters in non-sedentary
or partially sedentary societies (Arnold, 1985, p. 109-
126). All that was needed was weather that was dry and
warm enough for at least a few days, and someone who
occasionally procured adequate raw materials as a con-
sequence of another activity such as men traveling past
a source on the way back to the household from a trip
to their fields, from an (probably unsuccessful) hunting
expedition, or from tending their livestock .

Once pottery production intensified, however, potters
needed raw materials more frequently, and those potters
that lived closer to sources of raw materials were selec-
ted for and those production locations further away were
selected against. With greatly intensive production, how-
ever, that required massive amounts clay such as brick
making, production was located on top of clay deposits as
it was in Guatemala City in 1970, on the southern limits
of the city of Cuzco, Peru, and in the flood plain of the
nearby Vilcanota River east of Cuzco in 1972-1973.

The radius of a resource area around a potter’s com-
munity of practice thus provides a tentative boundary of
a socially and culturally-defined landscape for the com-
munity and an initial guideline in discovering the sources
of acceptable raw materials. Equally important, this area
circumscribes the choices available to potters, but all of
their potential choices are not equally viable for making
pottery. Potters always have a choice in the materials that
they use, but often the sources of clay and tempers are so
obvious to both the potters and ethnoarchaeologists that
it may appear that potters have no choice at all. In reality,
potters’ traditional knowledge has taught them to select
raw materials from some locations and reject those from
other locations, and the rejected options may be unclear,
if not unknown, to potter and ethnoarchaeologists alike.
Around Ticul, Yucatan, Mexico, for example, clay occurs
in pockets in marl deposits and in beds at the base of those
deposits that are exposed when the marl and the rock are
quarried and used for construction purposes (Arnold,
1967a, 1967b and 1971) virtually anywhere such quar-
ries exist around the community. In the late 1960s, long
before the current focus on technological choices, sur-
veys of clay deposits around Ticul by clay mineralogist
Bruce F. Bohor and me revealed that almost all of these
clays consisted of the clay mineral smectite (montmoril-
lonite). Because of their great plasticity, however, these
clays were unusable for making pottery because vessels
made from them would sag and crack, and thus potters
did not even consider choosing them. Potters may say,
however, that if they did use them, they would only make
the smallest food bowl. Yet, in almost fifty years of work-
ing in Ticul, | have never heard of, or seen, any potter
using this ordinary clay for making pottery of any kind.
Further, this rejected clay tends not to be mentioned in
the literature on Yucatecan pottery making, and although
it is technically a choice for potters in their local land-
scape, they seldom considered it to be so. Unfortunately,
ceramic ethnoarchaeologists and archaeologists usually
acknowledge and study those materials that potters use,
not those that they do not use.

On the other hand, clays that are excellent for making
pottery are rare in Yucatan and found in only a few places
(Arnold, 2008, p. 154-155; Schultz et al., 1971). Up until
early 1992, one of these places was Hacienda Yo’ K’at
located 5 km Northwest of Ticul along the highway to
Muna. Unlike the common, more abundant clay found in
marl mines around the community, this clay consists of
a random mixed layering of kaolinite and smectite and a
small amount of kaolinite (Schultz et al., 1971). Although
not as plastic as the smectite found universally around
Ticul, the Yo’ K’at clay was still very plastic, so that the
potter needed to add a tempering material to reduce its
plasticity, and prevent sagging, cracking, and breaking
during drying and firing.

This tempering material consists of a unique cultur-
ally-defined marl (Arnold, 1971 and 2008, p. 191-214).
Marl deposits occur universally in Yucatan near the sur-
face under the limestone cap rock, and it would seem
that these ubiquitous deposits would likely be used for
tempering pottery because they are relatively easy to
mine, and contain abundant non-plastics in the form of
calcite and/or dolomite. This material could, in fact, be
considered to be a choice for the potters, but again, they
do not consider it to be so. Most of these marl deposits,
however, also contain varying amounts of the clay mater-
ial smectite (montmorillonite) that increases the plasticity
of the paste mixture, and can have significant negative
effects on pottery requiring more modification when it is
added to the paste.

Ticul potters thus reject this ubiquitous marl for tem-
per, but rather use a material that consists of a cultural
(rather than a natural) mixture of the marl and the clay
mineral palygorskite that comes from a unique place in
the landscape called Yo’ Sah Kab, literally meaning ‘over
marl’ (called sah kab in Yucatec Maya, see below). In
a geological sense, any place in Yucatan is ‘over’ marl,
but the deposit at Yo’ Sah Kab is unique, and potters
recognize it to be so because the marl there is mixed
with a material potters call sak lu’um (‘white earth’ in
Yucatec Maya) that, in fact, is the clay mineral palygor-
skite. Palygorskite has a plastic limit that is higher than
that of the clay used for forming the body of vessels, a
mixed layer kaolinite and smectite (White, 1949). Con-
sequently, even though it is a clay mineral, palygorskite
does not act as a plastic in the paste, but rather as a non-
plastic (Arnold, 1971).

Similarly, in the pottery making communities in
the Valley of Guatemala such as Sacojito, Chinautla,
Durazno, Sacoj, clays can come from many sources
(Arnold, 1978). In Chinautla, for example, there are many
exposed clay beds along the river that runs through the
community. Potters prefer, however, to use a white clay
that fires to a cream color and comes from a single mine
on a farm nearby called Finca Primavera. They have a
choice of clay to use to make pottery, and choose the
white clay, but again, the other clays that are available
are not usually preferred to make pottery. If potters want
to make large storage vessels, however, they use the clay
occurring along the river.
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The temper used in Sacojito, Chinautla, Durazno and
Sacoj, on the other hand, is volcanic ash that blankets the
entire Valley to a depth of about 500 meters. This ash is
universally available, and potters obtain it from several
locations (Arnold, 1978).

When ceramic resources are selected from unique
places, and consist of a unique high quality material
compared to other materials in the area, these places are
not just a mine, hole, or a spot on a map, but also have
important cultural meaning that makes them a special
part of the potters’ landscape. This meaning involves a
sense of place for potters that sets such sources apart.
The tradition behind this meaning is itself sufficient to
guide potters to the best sources of their raw materials,
and this pattern may make one believe that potters have
no choice of raw materials at all because it appears that
they have no alternatives.

Such locations with a sense of place may have
unique place names. In Ticul, Yucatan, the sources of
clay and temper have names derived from the resource
in the ground below it. The place name for the source
of potter’s clay was Hacienda Yo’ K’at (‘over clay’); the
name for the source of temper for non-cooking pottery
was Yo’ Sah Kab (‘over marl’); and Aktun Hi’ (“crystal
cave’) was the place name for the source of the crystal-
line calcite (hi”) used for the temper for cooking pottery
that was found within it. All of these places were signi-
ficant locations in the landscape and potters returned to
them again and again to mine their raw materials. For
generations since the Terminal Classic Period (800-
1000 AD), potters obtained their raw materials from
these places (Arnold and Bohor, 1977; Arnold, 2005a).
In summary, these traditional sources of clay and temper
do not just have a unique sense of place associated with
them, but the raw materials obtained from them were
mineralogically unique in comparison to other materials
in their landscape and resource area (Arnold, 1971 and
2008, p. 155-193).

These places and the unique materials that came from
them became so important to potters that they also took
on a sacred meaning. The availability of clay at Hacienda
Yo’ K’at, for example, was associated with the patron
saint of the Hacienda, San Pedro (Saint Peter). When
the clay mine on the Hacienda yielded only inferior clay
and rocks in the 1940s, potters paid the expenses for one
of the nine nights of prayers (a novena) for the Saint so
that he would restore the quality of the clay there. Sub-
sequently, potters decided to move the location of the
mine and again found high quality clay, answering their
prayers for quality clay. To assure continued supply of
such excellent clay, the potters reaffirmed their promise
to the Saint in the early 1950s by bringing it to Ticul after
the novena at Yo’ K’at concluded, and then sponsored
an additional novena at one of the potter’s houses there,
continuing that practice until about 1978. When the clay
at Yo’ K’at became exhausted in late 1991, however, one
potter instituted a private novena to San Pedro in his own
house to restore the clay at Yo’ K’at, and also enlisted
native Maya priests to perform rituals to thank the spirits

of the forest for clay from his newly acquired private
source in Campeche. Access to the clay from Yo’ K’at,
however, was not restored (Arnold, 2008, p. 154-183).
Potters in the Valley of Guatemala also had a sense
of place associated with their principal clay source. A
unique white clay was used to make pottery in Chin-
autla and Sacojito and was called espirit ak’al or “spirit
clay’ that was found in single mine at Finca Primavera
(Arnold, 1978). In Quinua, Peru, some sources of pottery
materials were also associated with the Mountain God,
and required offerings of propitiation (Arnold, 2000).

VARIABILITY OF RAW MATERIAL
SELECTION

he composition of ceramic pastes can vary based

upon the natural variation in the clays and tempers
in the deposits (Hein et al., 2004), and social, cultural,
and individual causes of selection and paste preparation
(Gosselain and Livingstone Smith, 2005). One cause
of variability occurs when the sources of raw material
change.

One such cause is the seasonal weather. In Ticul,
Yucatan, and in Chinautla and Sacojito, Guatemala, tra-
ditional sources of raw materials come from deep mines
that involved tunneling underground and were subject to
collapse during the rainy season. In Chinautla, Guatem-
ala, the traditional white (cream-firing) clay came from an
underground mine that collapsed during the rainy season
making the clay from there unavailable (Arnold, 1978). If
potters did not have enough white clay to sustain them-
selves, they would either cease production (if they could
afford to do so), or use the red-firing clay exposed in beds
along the river that flowed through the village. So, even
though potters preferred to use the white clay, there were
occasions when that clay was not available, and potters
had to use the more common clay on the banks of the river.

As long as the clay is consistent in quality based upon
its performance characteristics, potters continued to use
it with the same paste recipe. When a source becomes
exhausted or access to it is denied because of land tenure
and/or political issues (Arnold, 2008, p. 153-189), then
their sense of place for the sources of their raw materials
no longer played a role in raw material selection. Pot-
ters thus needed to use their indigenous knowledge based
upon their previous material engagement with clay and
temper. This knowledge served as a means to evaluate
and select materials from new locations with which they
had no familiarity. As a result, they had to experiment
with the new material and familiarize themselves with its
properties and performance characteristics.

Potters engage the properties of the new materials by
using their long-term and working memory (Baddeley,
1992; Fusi, 2008) gained from their experience in min-
ing, selecting, mixing and drying those materials used
previously for making pottery. Potters in Ticul, Yucatan,
for example, recognize five different colors of clays, but
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color was not an important component of clay selection.
Historically, useful clay for making pottery came from
Hacienda Yo’ K’at, and was white or yellow. It had a salty
taste and did not open up and fall apart when it was dried
in the sun (Arnold, 1971 and 2008, p. 222). When clay
mining was not possible at Yo’ K’at in the past (Arnold,
2008, p. 143-189) and was acquired from other locations,
potters had to engage properties of the new clays and
depend upon the feedback from their senses in order to
evaluate its appropriateness for making pottery consider-
ing if changes in the amount of tempering were necessary
to prepare the paste.

This happened many times in Ticul over the course of
the last 150 years. Although clay was mined at Yo’ K’at
from at least the Terminal Classic Period, 800-1100 AD,
(Arnold and Bohor, 1977), there were times when the
clay from there was not available, and potters had to go
elsewhere to obtain it. One such alternative source was
in the Barrio of Mejorada within Ticul itself. Clay was
reportedly procured there in the nineteenth century and in
the 1930s when access to the clay at Yo’ K’at was denied
by its manager. Potters had to suspend their usual selec-
tion criteria in order to engage an unfamiliar clay in order
to prepare it properly for making pottery.

When one potter bought the land with the Mejorada
clay deposit in 1952 (Arnold, 2015, p. 183), he found that
the clay there was better than the more common clays
found throughout the area, but not as high in quality as
the clay from Yo’ K’at. So, he mixed the clay from Yo’
K’at with that from his own private source.

Beginning in the late 1980s, the clay from Yo’ K’at
began to change, and included many more naturally-oc-
curring rocks than previously. Potters adjusted to this
change by changing their paste recipe and adding less
temper (Arnold, 2000 and 2008, p. 222). These changes
were reflected in the changing elemental composition of
the pottery based upon INAA analysis (fig. 2).

In late 1991, the clay source Hacienda Yo’ K’at
became exhausted, clay was imported from the State of
Campeche 55 km away (straight line distance) where
mining marl and rock for building purposes had exposed
large clay deposits at the base of several marl quarries.
Clay was mined and delivered by truck owners from
Dzitbalché (except those two potters who had their own
sources), and not by potters or the mining specialists that
had mined clay at Yo’ K’at. As potters used some of this
new clay, they came to realize differences in its quality
from the Yo’ K’at clay because large pots made from
some of it would sag and crack.

This material engagement with the clay led potters
to respond in several ways. The first and most obvious
response was to refuse to buy clay from the Campeche
supplier known to sell inferior clay, and purchase higher
quality clays that came from other suppliers. A second
response was to mix the inferior clay that they had already
purchased with the higher quality of clay from elsewhere.

A third response that potters made to the new clay
sources was to change their paste preparation. As the
potters engaged the properties of the new clay, they dis-

covered that it had many more rocks in it than the clay
from Yo’ K’at. So, they adapted in two ways. First, they
changed their paste recipe by reducing the amount of
temper in the paste. Another less common adaptation to
using the new clay was to levigate it in a large pottery
vessel. By adding water and stirring the mixture, most
of the clay particles would go into suspension, and the
rocks would fall to the bottom of the receptacle. The clay
was poured out, allowed to dry partially and then mixed
with the temper using the traditional paste recipe. The
rocks were discarded. All of these changes in sources and
paste preparation were also reflected in the changes in the
composition of the pottery between 1964, 1988 and 1994
(fig. 2). When the pottery from these same years were
plotted with that from Tepakan and Akil, the Ticul pot-
tery showed great overlap with the pottery from Tepakan
because it shared a clay source with Ticul potters after
their own source near Ticul (Yo’ K’at) was abandoned
(fig. 3). The meaning of these plots of INAA analyses
of clay composition means that change in clay sources,
paste preparation, and paste recipes may not have a social
meaning except the exhaustion of a previous source.

PASTE PREPARATION
AND SOCIAL MEANING

t is not unusual for archaeologists to explain the vari-

ability of pastes, whether from minerals or chemical
elements, as different paste recipes made by the same or
different communities of practice. Such an explanation,
in fact, is not an explanation at all, but rather is just a dif-
ferent level of description because differing paste recipes
still have yet to be related to a social explanation in a
meaningful and convincing way. Different paste recipes
have no inherent social meaning, and, as described above,
a given paste recipe in a community is not immutable.
Rather, it may change because of factors unrelated to
social explanations. It may result from natural variability
within the sources used, changes in the composition of
materials from the same source through time, different
production units using different sources, the same produc-
tion unit using different sources over time (fig. 2 and 3),
or, as just described, changes in the clay source used by a
community. These same explanations of changes in clay
sources, paste preparation, and paste recipes have also
been described by O. P. Gosselain and A. Livingstone
Smith (2005) for Africa.

All of these explanations have occurred in Ticul
during the last fifty years. In addition to the change
in clay sources over time for most of the potters, two
potters had their own sources. Before the clay was
exhausted at Yo’ K’at, some potters began to buy up
quantities of the Yo’ K’at clay, and sell it for a profit
to other potters after they could no longer get clay
from Yo’ K’at. Other potters began prospecting for
new sources in Campeche. One wealthy potter bought
his own source, a large marl quarry that had a deposit
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Fig. 2 — Biplot of Principal Components 4 and 1 of data from INAA of ethnographic kiln wasters collected from potters in Ticul Yucatan
in 1964, 1988 and 1994, but plotted with the data from kiln wasters from the pottery making communities of Akil and Tepakéan. In 1997,
Ticul potters were making pottery from the clay used by Tepakan potters, and that shift is revealed by these data. Neutron Activation
Analysis was done at the Missouri University Research Reactor (MURR) by Hector Neff and Michael Glascock. Ticul pottery is a
combination of two parts temper and one-part clay, and the shift in the change in the composition reflects change in the clay sources
and in paste recipes. Ticul and Tepakan analyses are shown in relationship to clay analyzed from Akil, another community with only a
few potters that made food bowls for the Day of the Dead rituals, and located 28 km from Ticul and 74 km from Tepakén. All samples
collected by the author (table from Arnold et al., 1999, p. 74).

Fig. 2 — Diagramme de double projection des Composantes Principales 4 et 1 des données INAA concernant des déchets de cuisson
ethnographiques collectés aupreés des potiers de Ticul Yucatan en 1964, 1988 et 1994. L’échantillon de 1964 a été collecté par Duane
Metzger dans le four d’Alfredo Tzum, I’échantillon de 1988 a été collecté par I’auteur aupres de six potiers différents, y compris
Alfredo Tzum (déja échantillonné en 1964), et I’échantillon de 1994 a été collecté aupres de cing potiers différents (y compris Alfredo
Tzum et ceux échantillonnés en 1988). L’analyse par activation neutronique a été réalisée sur le réacteur de recherche de I’université
du Missouri (MURR) par Hector Neff et Michael Glascock. La poterie de Ticul est une combinaison de deux parts de dégraissant et
d’une part d’argile, et les changements dans sa composition reflétent les changements dans les sources d’argile et dans les recettes de
pate. Les analyses pour Tikul et Tepakan sont représentées en relation avec les analyses d’argile d’Akil, une autre communauté avec
seulement quelques potiers qui fabriquaient des bols pour la nourriture dans le cadre des rituels du Jour des Morts, et qui se situe a 28
km de Tikul et & 74 km de Tepakan. Tous les échantillons ont été collectés par I’auteur (d’aprés Arnold et al. 1999, p. 74).

of clay at its base. Another potter purchased usufruct
rights from the owner of another marl quarry where
he mined clay at its base. Meanwhile, entrepreneurs
from Campeche began mining and selling clay from
both their own land, and from the public ejido land of
Dzitbalché that had been used as a marl quarry.

Justas in Ticul, the potters in Mama, Yucatan, changed
their paste recipes between 1951, when R. H. Thompson
(1958, p. 72) visited the community, and my visits there
in 1968 and 1992 (Arnold, 2000). The source of their

raw materials throughout this period was a large sink-
hole 3.75 km outside of town. In 1951, R. H. Thompson
(1958, p. 72) noted that the paste mixture consisted of
inexact ratios of raw materials, and | tried to quantify
these roughly based upon his description (Arnold, 2000,
p- 356). Potters classified them into four different cultur-
ally-defined types, but they could not easily be grouped
into clay and non-plastics because the materials contained
varying amounts of both. To adapt to the varying amounts
of plastics and non-plastics in these materials over time,
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Fig. 3 — Biplot of Principal Components 4 and 1 of data from INAA of ethnographic kiln wasters collected from potters in Ticul Yu-
catan in 1964, 1988, and 1994. The plots show the changes in the composition of clay based upon changing clay sources. The sample
from 1964 was collected by Duane Metzger from the kiln of Alfredo Tzum, the sample from 1988 was collected by the author from six
different potters including Alfredo Tzum (also sampled in 1964), and the 1994 sample was collected by the author from five different
potters (including Alfredo Tzum and those sampled in 1988). Neutron Activation Analysis was done at the Missouri University Re-
search Reactor (MURR) by Hector Neff and Michael Glascock (Arnold, 2000). Ticul pottery is a combination of two parts temper and
one-part clay, and the shift in the change in the composition reflects change in the clay sources and in paste recipes.

Fig. 3 — Diagramme de double projection des composantes principales 4 et 1 des données INAA concernant des déchets de cuisson
ethnographiques collectés aupres des potiers de Ticul Yucatan en 1964, 1988 et 1994, mais figurant cette fois en compagnie des
données de déchéts de cuisson provenant des communautés de potiers d’Akil et de Tepakan. En 1997, les potiers de Tikul fabriquaient
des récipients a partir de I’argile utilisée par les potiers de Tepakan, et ce changement est mis en évidence par ces données. L’analyse
par activation neutronique a été réalisée sur le réacteur de recherche de I’université du Missouri (MURR) par Hector Neff (Arnold,
2000). La poterie de Ticul est une combinaison de deux parts de dégraissant et d’une part d’argile, et les changements dans sa compo-

sition refletent les changements dans les sources d’argile et dans les recettes de pdte.

potters changed their paste recipes (Arnold, 2000). Con-
sequently, through the forty years after R. H. Thompson
visited the community, the paste recipe changed with
each of my visits presumably because of variability of
plastics and non-plastics in each category of raw material.
Even so, firing resulted in breakage rates of 20 - 40%, a
rate that could not be sustained if potters wanted reliable
returns from their craft. So, by 1992, pottery making was
seasonal, and potters only made small food bowls for the
annual Day of the Dead rituals.

What do paste recipes tell us? Adding temper to
clay has the effect of reducing the plasticity of the
clay, and improving its performance characteristics in
forming, drying and firing. Clays and tempers in the

resource area of a community do not always have a
uniform composition. So, if the mineral composition
of the clays and non-plastics change, potters may have
to alter the proportions of each to achieve desirable
results. Paste recipes are not the result of a mental
template that the potter materializes when he makes
pottery, but rather are the potter’s adaptation to the
performance characteristics of the paste necessary to
make the desired vessel. Because the need to adapt clay
recipes to the realities of changing raw materials, using
social explanations for the variation (or lack thereof) in
paste recipes should be invoked with caution, and then
only after the natural variability of the raw materials is
taken into account.
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RAW MATERIALS
AND VESSEL FORMING TECHNIQUES

he quality of clay and the characteristics of the

paste also are linked to vessel forming techniques.
All clays are not equally useful for every kind of pot-
tery, nor for every kind of fabrication technique. In Ticul,
for example, the potter’s clay exerts material agency on
the fabrication technique and the types of vessel made.
The traditional technique used is slab coiling (also called
modified coiling) in which large coils of clay are added
to a base, then drawn up with a gourd scraper, and then
scraped and shaped to make a vessel. Because the clay
used before 1992 was a mixed-layered combination of
smectite and kaolinite with a small amount of kaolinite,
potters could not make a large vessel in one sitting, and
could only form about 20 - 25 cm of it at a time allowing
that portion to dry before adding another coil, and scrap-
ing and shaping it. Otherwise, previous portions of the
vessel would sag and/or collapse. So, the forming tech-
nique was an adaptation to the performance characterist-
ics of the clay.

In the 1940s, vertical-half molds were introduced into
Ticul and their use continued up to the present. The size
of vessels that could be made with molds, however, was
limited to about 25 cm because they would sag when
removed from the mold (Arnold, 2008, p. 254-256). Lar-
ger objects were made, but they were coin banks that were
totally enclosed with the vessel walls providing mutual
support to inhibit sagging. Further, in order to make other
larger vessels with molds, or a vessel with a horizontal
shoulder upon which a restricted neck rests, potters used
two techniques to form the vessel in order to compensate
for the limitations of the paste that would make the clay
below the shoulder to sag: they used a mold to make the
body, and then joined the halves of the molds together,
smoothed the mold marks, and after a drying period, used
slab coiling to make upper portion of the vessel (Arnold,
1999 and 2008, p. 253).

In the late 1990s, one potter tried to make pottery
using a slip casting technique that he had learned in a
local ceramics factory (Arnold, 2008, p. 262-265). Slip
casting requires a liquid paste, and rather than buying
powered clay especially prepared for slip casting, he tried
to use the traditional paste. After much experimentation,
he managed to come up with a rather complicated paste
recipe that was totally different than the traditional recipe.
Even though he was ultimately successful, the combina-
tion of slip casting, local raw materials, and local firing
techniques resulted in many losses during his period of
experimentation.

Besides introducing vertical half molds in the 1940s, a
government development program also tried to introduce
the wheel into Ticul presumably to make pottery produc-
tion more efficient. There were many problems with the
attempt (Arnold, 2008, p. 237-245), but the local paste
was too coarse to use on the wheel and it abraded the
potter’s hands (Arnold et al., 2008, p. 237-245).

In summary, all clay-like material, or any paste, can-
not be used to make any vessel, nor can any fabrication
technique use any clay to make any vessel (Arnold, 2008,
p. 229-279). Rather, the kind of clay minerals in the clay,
the paste composition, the particle-size of the paste, the
fabrication technique, and the kinds of vessel produced
are all inter-dependent variables in pottery production.

ARCHAEOLOGICAL IMPLICATIONS

hat does all this mean for archaeology? First, pot-

tery materials are a product of a culturally-defined
landscape, and discovering this landscape can be accom-
plished by surveying for ceramic raw materials around
an archaeological site. Since the distances to resources
that potters travel to obtain their resources on foot have a
cross-cultural pattern, using a radius of 1 km for the sur-
vey area and then increasing that area to five kilometers
will probably reveal pottery raw materials if pottery was
made at the site. By analyzing the raw materials in this
resource area, and then evaluating them experimentally to
discover their value for making pottery, the archaeologist
can then relate them to the analyses of the pottery from
the site, the choices made by the ancient potter, link the
pottery to the landscape, and assess whether the pottery
was locally or non-locally made.

K. Michelaki et al. (2012) did this for the area around
a Neolithic site in Calabria in Italy. By analyzing the raw
materials found within the different geological provinces
within 5 km of the site, testing and experimenting with
these raw materials, and comparing the results with the
analysis of the archaeological pottery from the site, she
and her colleagues showed that the pottery was related
to raw material sources from particular geological
provinces. They found that the choices that potters made
indicated that they had selected some clays and rejected
others because some were simply unsuitable to make pot-
tery. In a related paper, K. Michelaki and her colleagues
also argued that the pottery from this same site was a
congealed landscape (Michelaki et al., 2014). It certainly
was, but it represented only that portion of the landscape
that existed within the 4-5 km radius around the site that
was used to obtain raw materials for making pottery.
Using this same kind of methodology in other locations
has enabled archaeologists to relate pottery from a site to
the local landscape around it and to the choices that the
potters made because they surveyed the area for poten-
tial pottery raw materials (Hein et al., 2004). Pottery,
however, does not encapsulate or distill all aspects of the
landscape, but only those from that portion that provides
materials for making pottery.

Second, sources that have excellent raw materials for
making pottery may have a sacred meaning associated
with them, and this association may be one factor in their
long term use in antiquity. The persistence of Neolithic ste-
atite-tempered pottery in Silesia through time and its pre-
sumable single source suggests that a religious association
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may have reinforced the value of the temper for improv-
ing the thermal properties of cooking pots as well as its
use for other pottery (Borowski et al., 2015). Further, just
as in Ticul, high quality raw materials in Silesia are not
widespread, but have a restricted distribution.

Third, do potters materialize a mental template when
they make pottery? The changes in raw materials through
time even in the most promising of production locations
suggest that potters’ indigenous knowledge does consist
of some a priori knowledge, but rather potters’ long-term
and working memory, and their engagement of the raw
materials using feedback from them enables the pot-
ter to choose appropriate raw materials for their form-
ing technology and vessel shapes, cope with changes in
those materials across space and through time, and adjust
their paste recipes accordingly. Similarly, just as the raw
materials, forming technique, the vessels that potters
make change, so the paste recipe may also change.

Finally, there is a strong tendency to over-interpret
paste composition, paste homogeneity (or lack thereof),
and its change through time as having some social cause.
It may or may not, but priority should be given to doing
raw material survey, linking those raw materials in the
paste to the local landscapes, and using experimental
approaches to discover first if the choices made by the
potter have a technological basis or not. Only then can
raw material selection be related to some social or cul-
tural explanation. By evaluating the technological found-
ations of raw material selection, raw material variability,
its changes through time, and the technological founda-
tions of paste recipes and their variability can one begin
to understand social and cultural dimensions of ancient
pottery that involve the selection of raw materials.

OTHER IMPLICATIONS FOR
THE NEOLITHIC: SOME CAVEATS

Ithough the application of the probabilistic distance

model presented above appears to be consistent
with the Neolithic data from Calabria in Italy (Michelaki
et al., 2012), the general application of these issues to the
Neolithic period elsewhere may be rather complicated.

First, the geomorphology of the terrain, especially
in alluvial contexts, may have varied significantly from
the remote past such that Neolithic clay sources may
be deeply buried by alluvial deposits. When mineral
materials have been used for temper, however, a search
of nearby exposed rocks may be more productive than a
search for clay sources.

Perhaps even more important is a more fundamental
question: did each localized population in an archaeolo-
gical site make its own pottery, or was production special-
ized in communities that possessed superior raw materi-
als and whose products were selected for over time, and
then traded or exchanged? Whether or not one agrees
with the probabilistic distance to resources model, the
cross-cultural data suggest that long distance importation

of ceramic resources was improbable, and pots rather
than raw materials were imported.

Third, were all Neolithic populations fully sedent-
ary, or did they occupy different niches over the yearly
cycle that resulted in migration? Some populations might
have been transhumant, living in the low lands during the
summer and then moving their herds to higher elevations
during the winter. Since making pottery is more difficult,
and precarious during periods of low temperatures and
precipitation, little if any pottery was probably made in
the winter. In any event, S. B. McClure (2015) has argued
that Neolithic peoples may have occupied several differ-
ent niches with varying degrees of non-sedentism.

Further, except for the production of a few vessels,
pottery production was probably restricted seasonally in
Europe during the Neolithic because of the constraints of
temperate and moisture on the drying and firing of clay
and pottery. How might seasonality and degree of sedent-
ariness affect raw material selection, and the variability
of ceramic pastes?

Finally, such non-sedentary populations could easily
collect raw materials from anywhere along their route
and use domestic animals to carry it to the production
location. Since cross-cultural data on pottery making
reveal that women in most cultures were probably potters
(Arnold, 1985, p. 99-108), how might sexual division of
labor affect raw material selection? At least some evid-
ence indicates that although women are potters, men may
select and obtain the raw materials. So, it is possible that
even though potters may have been sedentary, men may
have brought raw materials from some distance away
when the returned from a hunting trip, or returned to the
settlement with their cattle, perhaps having the cattle
carry some clay. This possibility is heightened when the
raw materials used for making pottery possessed a sacred
meaning or came from a sacred location.

CONCLUSION

he material presented here closely parallel the

data and conclusions presented by O. P. Gosselain
and A. Livingstone Smith (2005) in Africa. Their data
was synchronic across potters in various communities
whereas the data presented here is cross-cultural drawn
largely from one community of practice in Yucatan, Mex-
ico, and to a lesser extent from several communities in
Guatemala. Further, the Yucatan data is diachronic cover-
ing a period of more than thirty-two years.

Potter’s selection of raw materials is multi-layered
and has multiple explanations. Many potential raw mater-
ials may occur across the landscape, but their quality for
making pottery may vary; all clays and other potential
raw materials may not be equally suitable for making
pottery. Nevertheless, potters have extensive indigen-
ous knowledge about them, and select appropriate raw
materials by using several criteria: 1) the source’s sense
of place and its sacred meaning, 2) the obvious physical



Raw Material Selection, Landscape, Engagement, and Paste Recipes: Insights from Ethnoarchaeology 25

properties of the raw materials, and 3) their performance
characteristics in making pottery. There also may be con-
siderable individual variation.

Raw materials and their sources change across time
and space. Access to sources may be denied for political
reasons because of issues of land tenure and micro-polit-
ics. Sources may also become exhausted for the same
reasons. In such situations, potters need to use their
indigenous knowledge to find new sources and use their
problem solving ability to engage, assess, evaluate raw
materials from new sources. These changes may involve
paste preparation with multiple raw materials, and res-
ult in new paste recipes that adapt to the making pot-
tery using their forming technology. All this is to say
that changes in raw materials, pastes, and paste recipes
do not necessarily indicate changes in society, cultural
complexity, organization of production, or migration,
but rather may mean something as simple as a change
in sources, or within-source variability. Pastes are not
immutable. Rather they are adaptations to local mater-
ials to make a viable pot. Changes in raw materials and
paste recipes across space and time do not necessarily
have social meaning.

Potters’ selection of raw materials and paste recipes
are usually local, close to communities that are fully
sedentary, and have resulted from selecting materials
from a landscape with a limited radius. Potters’ choices
are circumscribed by a highly probable 5 km distance
from a production location. Since archaeological budgets
are limited, surveying for raw materials around an
archaeological site thought to be a production location
(or along a hypothetical migration route) at a distance
of up to 5 km provides a cost-effect way that is likely
to encounter sources of raw materials used in pottery
production. Another way of saying this is that based on
the distance model, the import of raw materials is pos-
sible, and does occur, but it is improbable; the trade and
exchange of vessels are more probable. Pottery thus is

a distilled landscape of raw materials that are local to a
community of practice.

Further, some communities of practice may emerge
through time as unique sources of pottery because of
more durable viable vessels (e.g. cooking pots, the Silesia
example). The development of specialized communities
in the Neolithic producing a unique product thus is quite
possible, although such community specialization is usu-
ally associated with more complex societies that are fully
sedentary.

SOME QUESTIONS

In light of what has just been said, the selection of
appropriate raw materials in the European Neolithic
raises two questions. First, since cross-cultural data on
pottery making reveal that women in most cultures were
probably potters (Arnold, 1985, p. 99-108), how might
sexual division of labor affect raw material selection?
At least some evidence indicates that although women
are potters, men select and obtain the raw materials.
Second, except for the production of a few vessels, pot-
tery production was probably restricted seasonally in
Europe during the Neolithic because of the constraints
of temperature and moisture on the drying and firing of
clay and pottery, how might seasonality and degree of
sedentariness affect raw material selection, and the vari-
ability of ceramic pastes?

NOTES

(1) This paragraph is a summary of Shepard (1965), Rice
(1987), and Rye (1982).

(2) A successful hunting expedition would likely obviate the
transport of additional weight back to camp.
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Abstract: In prehistoric archaeology, any examination of the clay raw materials used for producing ceramics brings us back to the
question of the supply sources and the localization and extent of the exploited territories. It also involves working on the technical tra-
ditions of the first stages of the operational chain as an identity marker of a social group, tracking the technological mixing of attributes
from one group and techniques from another, assessing the diachronic development of technical procedures and evaluating the physical
and chemical constraints of the raw material in the artisan potter’s choices.

For the Neolithic, our team focuses on the north-western Mediterranean zone and the Horn of Africa, and aims to record three types of
complementary historic processes, for which it is essential to carry out research on raw materials and how they were processed.

First of all, these consist of diffusion processes during the emergence of the first productive societies. Work on Mediterranean Neolithi-
sation involves the consideration of diffusion mechanisms for new techno-economic characteristics and of the long-distance transfer of
ceramic know-how. From an economic viewpoint, (domestic?) production structures are also examined, as well as the use of tempers
as cultural signatures. At the end of the Neolithic, processes linked to movements of communities outside their boundaries are also
clearly observed; they sometimes lead to the gradual re-composition of the operating system of neighbouring societies, as is the case
with the extension of the Languedoc group of Ferriéres in the Jura on the lakeside sites of Chalain, or in the heart of Provence where
unequivocal Italic cultural filiations are observed in ceramic productions and demonstrate strong circulation currents linked to copper
metallurgy. For diffusion processes, the analysis of raw materials (localization of sources, unique or multiple supply sources? etc.) is
indispensable in order to evaluate whether aesthetic and technical standards spread first and were then adopted or whether, conversely,
these processes resulted from human mobility.

Next, we look at cohabitation processes, for example at the end of the Neolithic, when the Bell Beaker culture spread throughout
the whole Mediterranean region. Situations involving mixing have been observed throughout the South of France: for example, we
find vases affiliated to local groups (such as Fontbouisse) but which contain chamotte tempers, which was the dominant Bell Beaker
technique, and at the same time, we find Bell Beaker containers presenting calcite tempers, which is one of the main characteristics of
regional style Provence products. These situations denote the existence of borrowing and assimilation and can only be analysed through
the study of clay paste preparation conditions.

Lastly, we observe processes where cultural isolation is maintained, in marginal, conservative zones represented by the resistance of
hybrid communities rethinking their products over time, while at the same time retaining typical characteristics considered as standard
during the preceding period. Again, it is vital to take account of actions on materials in order to answer this question.

One of the ways of developing our archaeological reflection with regard to these historic processes and refining our discourse and inter-
pretations of our Neolithic ceramic assemblages is to refer to actualistic data. In this article, we present research conducted since 2011
with Ethiopian potter communities in the Oromiya region in the Rift Valley. The aims of this research include: building up reference
collections of the technical procedures in order to increase the efficiency of analytical protocols on prehistoric archaeological series,
and working on occurrences of the borrowing or non-borrowing of technical and stylistic ceramic traits, as part of the ANR project led
by V. Roux (UMR 7055 Préhistoire et Technologie, Nanterre). The aim is to construct models for interpreting processes of archaeolo-
gical diffusion in prehistory and to assess the dynamics at work in the development of cultural traits and societies. In keeping with the
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theme of the workshop, we will concentrate on the first area of our research and on observations of the first stages of the operational
chain. This is, above all, a way of presenting our study protocols and our archaeological investigation of these ethnographic reference
collections to the wider scientific community.

Keywords: ethnoarchaeology, technical traditions, Neolithic, ceramic artefacts, Ethiopia, Lake Region, Oromo and Woloyta ethnic
groups.

Résumeé : En archéologie préhistorique, s’interroger sur les matiéres premiéres argileuses employées dans le fagonnage des cérami-
ques revient a questionner les sources d’approvisionnement et par suite la localisation et I’étendue des territoires exploités, a travailler
sur les traditions techniques aux premiéres étapes de la chaine opératoire comme marqueur identitaire d’un groupe social, a pister les
phénomeénes de mixités techniques entre attributs typologiques propres a un groupe et techniques spécifiques a un autre, a mesurer
I’évolution des procédés techniques dans la diachronie, et enfin a évaluer les contraintes physiques et chimiques de la matiére dans les
choix de I’artisan potier.

Pour le Néolithique, notre équipe, sur ses terrains en Méditerranée nord occidentale ou dans la Corne de I’ Afrique, vise la documenta-
tion de trois types de processus historiques complémentaires, pour lesquels les travaux sur les matiéres premieres et leurs traitements
sont des informateurs essentiels.

Tout d’abord, des processus de diffusion au moment par exemple de I’émergence des premieres sociétés de production. Les travaux
sur la néolithisation méditerranéenne nous entrainent en effet a s’interroger sur les mécanismes de diffusion des nouveautés techno-
économiques et sur les transferts a longues distances de savoir-faire céramique. Sont également questionnées d’un point de vue
socio-économique, les structures de production (domestiques ?) de méme que I’usage de certains dégraissants comme signatures cultu-
relles. A la fin du Néolithique, des processus liés au déplacement de communautés hors de leurs limites sont également clairement avé-
rés ; ils aboutissent parfois a la recomposition progressive du systeme de fonctionnement de sociétés voisines comme c’est le cas avec
I’extension du groupe languedocien de Ferriéres dans le Jura sur les sites lacustres de Chalain ou au cceur de la Provence lorsque des
filiations culturelles italiques sont sans équivoques dans les productions céramiques et témoignent des puissants courants de circulation
liés a la métallurgie du cuivre. Pour ces processus de diffusion, I’analyse des matiéres premiéres (localisation des sources, sources
d’approvisionnement uniques ou multiples ?, etc.) est indispensable afin de mesurer si ce sont des canons esthétiques et techniques qui
ont diffusé, et qui par la suite ont été adoptés ou au contraire si il y a eu mobilité de personnes.

Ensuite, des processus de cohabitation, par exemple a la fin du Néolithique, lorsque le phénomeéne Campaniforme inonde toute la
Meéditerranée. Des situations de métissages sont en effet avérées dans tout le sud de la France avec des vases affiliés aux groupes locaux
(comme le Fontbouisse) fabriqués a I’aide de dégraissant a la chamotte, technique dominante dans le Campaniforme et, dans le méme
temps, des contenants campaniformes présentant du dégraissant a la calcite, caractéristique premiére des produits des styles régionaux
de Provence. Ces situations traduisent des phénomenes d’emprunt et d’assimilation que seule I’analyse des modalités de préparation
de la péte est susceptible de documenter.

Enfin, des processus de maintien d’isolats culturels, dans des zones en marges, conservatrices qui vont se traduire par la résistance de
communautés hybrides réinterprétant leurs produits selon les codes de leur temps, tout en faisant perdurer les caractéristiques typiques
de ce qui était la norme a la période précédente. La encore, la prise en compte des actions sur la matiére est fondamentale pour régler
cette question.

Un des moyens d’alimenter notre réflexion archéologique sur ces processus historiques et d’affiner notre discours au moment de propo-
ser des interprétations de nos assemblages céramiques néolithiques est sans aucun doute de faire appel a des données actualistes. Dans
le cadre de cet article, nous proposons de présenter les recherches que nous conduisons depuis 2011 avec des communautés de potieres
en Ethiopie, dans la vallée du Rift, en région Oromiya. Cette recherche poursuit plusieurs objectifs parmi lesquels : constituer des
référentiels des procédés techniques pour décupler ’efficacité des protocoles analytiques sur les séries archéologiques préhistoriques
et, dans le cadre d’un projet ANR piloté par V. Roux (UMR 7055 Préhistoire et Technologie, Nanterre), travailler sur les phénome-
nes d’emprunt ou de non-emprunt de traits techniques et stylistiques céramiques. Il s’agit ici d’offrir des modéles pour interpréter en
Préhistoire les processus de diffusion archéologique et, des lors, les dynamiques a I’ceuvre dans I’évolution des traits culturels et des
sociétés. En accord avec la thématique du workshop, nous concentrerons notre présentation sur le premier axe de notre recherche et sur
les observations réalisées sur les premiéres étapes de la chaine opératoire. Il s’agit surtout de soumettre a la collectivité nos protocoles
d’études et nos questionnements archéologiques sur ces référentiels ethnographiques.

Mots-clés : ethnoarchéologie, traditions techniques, Néolithique, vestiges céramiques, Ethiopie, région des lacs, groupes ethniques
Oromo et Woloyta.
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INTRODUCTION

Pottery, the expression of a complex craft,
the reflection of cultural identity
and social strategies

LL THE TECHNICAL acts necessary for manufac-
Aturing an object (the acquisition of raw materials,

their transformation, manufacturing techniques)
are established on knowledge learnt in a sociological
niche. Each stage of the chaine opératoire, i.e. ‘the series
of operations that transform raw material into finished
products, either consumption object or tool” (Creswell,
1976, p. 13) varies according to constraints related to both
the properties of the material and cultural factors. These
cultural factors are cultural heritages, traditions, customs,
taboos and exchanges, but are also based on political
and professional rules. This methodological background
allows us to consider the production of an object accord-
ing to different interactive analytical levels; from cognit-
ive processes related to learning to processes of transmis-
sion and the evolution of practices, and thereby attain the
cultural expression of a society. The correlation between
‘technological traditions’ and “social groups” exists all
over the world. It is a theory applied by members of the
research community focusing on ethnographical and
ethnohistorical studies (Creswell, 1976; Rye and Evans,
1976; Rye, 1981; Mahias, 1993; Dietler and Herbich,
1994; Bowser, 2000; Gosselain, 2000, 2002 and 2008;
Roux, 2003; Pétrequin and Pétrequin, 2006; Stark et al.,
2008; Gallay et al., 2012). This research showed how the
study of the ways of doing and manufacturing processes
of traditional societies are invaluable for interpretative
constructions related to the description and understanding
of archaeological artefacts.

Our project focuses on one of the most important
manual skills in the world for several millennia -
pottery manufacturing - in order to collect different
data relating to cultural traditions. Today, the combined
study of technological processes and objects (shapes
and decoration) is essential for an anthropological
interpretation of ceramic assemblages (for an overview
see Albero Santacreu, 2014). The cultural value of the
manufactured ceramic product no longer needs to be
proven. Itisamarker of individual (the emblematic person
of the potter craftsman) or of collective differentiation
(interactions between social groups, exchanges, social
boundaries).

In 2011, we began an ethnographic research program
in Ethiopia®. Here, the fabrication of pottery (without
a potter’s wheel) is still widely practiced. The fabrica-
tion techniques and the social status of craftsmanship
vary considerably depending on the different regions and
ethnic or linguistic groups involved. Studies have rarely
been conducted on technical pottery traditions in Ethi-
opia (Silverman Raymond, 2000; Arthur, 2006; Lyons,

2007 and 2014; Lyons and Freeman, 2009; Harlow, 2011,
Wayessa, 2011; Kaneko, 2014).

The diverse aims of our research include increasing
the effectiveness of analytic protocols on prehistoric
archaeological assemblages by building up ethnographic
references in order to refine our interpretation and under-
standing of technical traditions. The purpose of this is to
achieve a better evaluation of technical behaviour and the
organization and distribution of production. The main
objective is to provide answers to the sociocultural and
techno-economic problems of interpretation of Neolithic
archaeological assemblages in Africa and Europe (appren-
ticeship ‘niche’, codification of social relationships,
transmission, transfer of techniques between groups,
standardization, and social boundaries). Ultimately, this
project aims to understand the complex links connecting
material ceramic productions, the identity of the produ-
cers, the management of territories and resources, and
exchange networks of objects and ideas.

This ethnographic study serves fundamental research,
but its main objective is to focus on the conservation and
promotion of this singular skill and knowledge, which is
an integral part of traditional cultural heritage in Ethiopia,
in a global context where ceramic traditions are progress-
ively disappearing as a result of material cultural change
or mechanized production. In the neighbouring countries
of the Horn of Africa, potters have already totally dis-
appeared from the Republic of Djibouti (Cauliez et al.,
2008; Cauliez et al., in press) and are increasingly rare in
Somalia (Belkin et al., 2006).

Ethnographic references to refine
our interpretation and understanding
of prehistoric technical traditions

Ourarchaeological research atthe TRACES laboratory
in Toulouse, France, focuses on the Neolithic. Our
specialized study zones are located in the north-western
Mediterranean area and the Horn of Africa (Manen et al.,
2010a; Cauliez, 2011; Ard, 2013 and 2014; Caro, 2013,;
Gutherz et al., 2015; Defranould and Caro, in press). Our
work concentrates on the reconstruction of the historical
and social dynamics of Neolithic societies, assessed
through the prism of ceramic production analysis. As
each project member is specialized in a specific period,
the comparison of our different fields enables us to cover
a wide chronological scale - ranging from the Early
Neolithic to the Final Neolithic - and thus to consider the
main issues:

- based on the study of very diverse sites (ranging
from more or less large scale permanent habitation sites
to temporary stopovers, defensive sites, aggregation sites,
and funerary sites),

- based on the study of ceramic assemblages present-
ing wide variability as regards production modes, styles
and conservation status.

In order to assess the different anthropological ques-
tions characterizing the Neolithic, such as processes of
diffusion and circulation of people and ideas, assimilation
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and acculturation processes or, conversely, cultural resist-
ance, we analyse technical traditions because they reveal
the mechanisms of social identity assertion, human group
mobility or transfers and cultural mixing. Our respect-
ive studies correspond to a multi-angled approach to our
assemblages, highlighting a global approach to the chaine
opératoire. During the course of these studies, several
difficulties arose for each of us, regarding the interpret-
ation of certain aspects of these ceramic productions. In
keeping with the theme of this workshop, we will focus
here on raw material processing, from extraction to use,
as our ethnographic studies in Ethiopia can provide new
data on this topic. However, it is clear that the reference
collection built up here responds to questions incorporat-
ing the different stages of the chaine opératoire.

OUR ARCHAEOLOGICAL QUESTIONS

Issue 1: tempers — the case of grog
(also known as firesand and ‘chamotte’)

I\/Iany studies, particularly in the domain of petro-
graphy, have shown the importance of identifying
non-plastic inclusions, i.e., tempers, and especially grog,
added to clay by potters (Echallier, 1984; Constantin and
Courtois, 1985; Whitbread, 1986; Sénépart and Convertini,
2003). In our studied assemblages, analyses carried out in
collaboration with F. Convertini have identified different
issues related to this subject.

First of all, the study concerns the Early Neolithic
on the French coastline, i.e., ceramic productions made
between 5,800 and 4,800 BC, in a domestic production
context with significant individual variability, in spite of
common cultural norms.

In a research program entitled ‘non emprunt Organi-
zation and development of first farmer societies. Structure
of ceramic productions from Liguria to Catalonia’ (Manen
et al., 2010a), we studied about forty settlements, mainly
located in the South of France but also in Liguria and Cat-
alonia, and more than 800 ceramics/sherds (fig. 1). From a
methodological point of view, we tried to conduct global
observation of ceramic productions but we were some-
times limited by the characteristics of our assemblages: for
example, the problem of fragmentation hampers observa-
tions concerning shaping and the organization of decora-
tion on the pot. Questions relating to raw material man-
agement, clay modification and the structure of decoration
were more detailed. Raw material management was stud-
ied through the petrographic analysis of thin sections. The
location of raw material sources was investigated following
a specific protocol (Convertini, 2010) which also involves
geomorphological analysis around settlements and stud-
ies of natural soil samples. This work has shown that clay
preparation relies on a set of technical practices, ranging
from the most simple to the most complex, and in particu-
lar, the use of tempers. To summarize these results, which
have been published elsewhere (Binder et al., 2010), pot-

ters did not add tempers to 40% of the corpus, whereas for
the remaining 60%, various types of tempers were added.
Of these, the best-represented tempers are grog (including
dry clay), crushed calcite, and, more occasionally, bone.
As part of this study, by comparing these observations with
all stages of the chaine opératoire (from clay acquisition to
the decoration stage), we were able to study the geographic
distribution of these practices and their chronological evo-
lution. At this scale of observation, we deduced that grog,
crushed calcite and bone had strong cultural connotations,
in so far as these contributions represented technical tradi-
tions and thus distinct, but permeable, social groups.

Nonetheless, in many assemblages, 40% of the pots do
not contain tempers, and this technical choice is difficult
to interpret. Indeed, these productions are generally very
fragmented and do not enable us to determine whether
the presence or absence of tempers can be correlated to
specific morphofunctional types, for example.

Let us now take as an example the site of Chauve-
Souris Cave at Donzere, located on the bank of the
Rhone and dated to the end of the Neolithic in southern
France (Vital, 2007, 2010 and 2011). Excavations at this
site were directed by J. Vital and the chronometry of the
stratigraphic sequence is well established. The composi-
tion of the assemblage presents exceptional typological
variability (fig. 2). Ceramics are related to a micro-local
sphere of production, as well as an extra-regional sphere,
in the same way as productions with north Italian and
Bell-Beaker influences.

For this site, petrographic studies were carried out in
order to identify provisioning sources and any possible
specific raw material processing (see Convertini, in
Cauliez, submitted). These studies enabled us to:

— determine that aesthetic canons may have been dif-
fused and adopted, since Italian-style productions are not
exogenous productions (imitation; Colas et al., 2007
Rouillard et al., 2007);

— reveal cultural transfer phenomena since pots of
Italian tradition are tempered with grog, and this “way
of doing” appears to have been inherited from the Bell-
Beaker culture. If both productions are contemporaneous,
this could represent a case of technical borrowing which
is likely to indicate reinterpretation processes (Colas
et al., 2007; Rouillard et al., 2007; Manem, 2008). Unfor-
tunately, in this case, petrographic data related to trans-
Alpine productions are still lacking and it is still not cer-
tain whether or not grog was used in the area;

— identify provisioning sources; these are never less
than 10 km away and can be over 50 km from the site;

— estimate the diversity of acquisition networks:
the same finished products (Bell-Beaker or Italian
shaped productions for example) were made using clay
from various sources, separated by distances of nearly
100 km.

F. Convertini deduced from these observations that the
pots were not produced on site: clay extraction sites can
provide information on the location of the origin sites of
the different occupants of the cave and, given the diver-
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Fig. 1 — Early Neolithic pottery productions (5,800-4,800 cal. BC), Southern France.
Fig. 1 — Productions céramiques du Néolithique ancien dans le Sud de la France (5800-4800 cal. BC).

Donzére
Chauve—S&uris

exogenous productions)

km from the site

- diffusion and adoption of stylistic canons (Italian-style an Bell Beaker productions are not
- provisioning sources are never less than10 km away and can come from distances of over 50

- phenomena of cultural mixing because pots of Italian tradition can be tempered with grog, and
this way of doing can be inherited from the Bell-Beaker culture

Fig. 2 — Final Neolithic pottery productions (2,800-2,200 cal. BC), Southern France (Drawings of pottery J. Vital

in Vital, 2007 and J. Cauliez, in Cauliez, submitted).

Fig. 2 — Productions céramiques du Néolithique final dans le Sud de la France (2800-2200 cal. BC; dessins J. Vital

in Vital, 2007 et J. Cauliez, in Cauliez, submitted).

sity of the clays, several different social groups could have
acquired them. Thus, the site where these productions
with varied stylistic and techno-petrographic attributes are
gathered together cannot have been a habitation site. Com-
plementary studies by one of our project team members
(Cauliez, submitted) suggest that the cave may have func-
tioned as an aggregation site (Manem, 2010; Roux et al.,
2011; Roux and Courty, in press). This obviously implies
that the chronology of the occupation is very constrained,
as this diversity could denote the simultaneous meeting of
several social groups, or a succession of visits to the cave

at an unknown rhythm, whereby the different groups did
not meet each other.

In this site, ceramic productions with grog tempers
are Bell-Beaker forms and conform to Italian-style
pots. These are always very small pots, which are either
ornately decorated, or very black in colour with no dec-
oration and fine walls with a complex morphology and
surfaces subject to intensive burnishing. These produc-
tions reflect a high degree of technical investment and
are socially very “visible” (in the sense of the term used
by C. Perles: Perlés, 2007, p. 321).
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Consequently, with these two examples from the
beginning and the end of the Neolithic, we observe a
technical practice which involves the addition of grog.
This practice may be a response to distinct situations
governed either by a technical practice determined by the
physical and chemical constraints of the raw material, or
by cultural practices, or both, as these two factors are not
incompatible. Therefore, we now need to establish ref-
erence collections in order to proceed with an in-depth
analysis of this technical practice. Let us consider the
second question raised by our Neolithic assemblages in
relation to raw material processing.

Issue 2: influence of clay paste
preparation on the ‘quality’
of the finished products

Let us now take another Early Neolithic example, but
this time in a more continental region, located a consider-
able distance from the coast (fig. 3). For a long time, the
aesthetic aspect of Early Neolithic ceramic assemblages
from these regions incited archaeologists to consider

these productions as lesser quality productions, result-
ing from mediocre savoir-faire. They finally attributed
them to populations with low technical skills, and in this
particular case, to hunter-gatherer groups in the process
of acquiring Neolithic innovations (Niederlander et al.,
1966; Roussot-Larroque, 1977 and 1990; Arnal, 1995 and
2006; Van Willigen, 1999).

It is true that these continental productions provide
evidence of less intensive work as regards certain tech-
nical or stylistic aspects, such as the scarcity of decora-
tion and gripping elements, thicker walls, less stretched
coil junctions (Costantini and Maury, 1986; Maury, 1997,
Boboeuf, 2004).

However, two recent site studies (Le Clos de Poujol
and Combe-Gréze in Aveyron, France), when compared
to data from classic Early Neolithic sites (Le Tai in Gard,
France), have shown that technical and stylistic conver-
gences exist between Early Neolithic coastal productions
and those from the Early continental Neolithic (Caro,
2013; Defranould and Caro, in press). They are part of
the same morphological and ornamental range, with the
same buffing type finishing procedures and the same

Fig. 3 — Early Neolithic pottery productions (5,800-4,800 cal. BC), Southern France.
Fig. 3 — Productions céramiques du Néolithique ancien dans le Sud de la France (5800-4800 cal. BC).
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coiling methods. This is also the case for the raw mater-
ials: petrographical studies carried out by F. Convertini
have revealed evidence for the addition of calcite as a
temper (Convertini, 2010; Manen et al., 2010b). These
convergences between products from the Early coastal
and continental Neolithic point to similar skill levels, and
have contributed over the past few years to mitigating the
binary interpretation whereby the last hunter-gatherers
were associated with products of mediocre quality and
the first Neolithic populations were assumed to have pro-
duced good quality products. These are important data
for understanding Neolithization mechanisms involving
demic diffusion based on native networks or cultural
transfer processes (Mazurié¢ de Keroualin, 2003).
However, there are differences between coastal and
continental productions. Indeed, these new analyses
focusing on the first stages of the chaine opératoire show
that continental Early Neolithic clays often contain het-
erometric inclusions with a high proportion of coarse
inclusions. This leads us to believe that there was less

investment in crushing the clay, sorting inclusions and/or
mixing. What might be the significance of this practice?

Productions from the end of the Neolithic in west-
central France, between 3,400 and 2,200 cal. BC, raise
similar questions (Ard, 2013 and 2014). They are also
characterized by ‘crudely’-made ceramics: thick walls,
clays with a high content of coarse inclusions, slightly
smoothed or unsmoothed walls, etc. These ceramics are
generally considered to have demanded little technical
investment (fig. 4). This type of production is represented
during the same period in most contemporaneous
cultures, such as the Horgen culture in eastern France and
Switzerland or the former Seine-Oise-Marne complex in
the Paris Basin. For all these groups, the main problem
is our incapacity to define ceramic styles based solely on
morphological criteria. For this reason, recent studies take
into account all stages of the chaine opératoire, from the
choice of raw materials to firing operations (Martineau,
2000; Martineau et al., 2000; Augereau et al., 2007; Ard,
2014; Cottiaux and Salanova, 2014).

Fig. 4 — Late and Final Neolithic pottery productions (3,400-2,200 cal. BC), West-central France.
Fig. 4 — Productions céramiques du Néolithique récent et final dans le Centre-Ouest de la France (3400-2200 cal. BC).
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In west-central France, the properties of these ceramic
pastes raise several cultural and functional questions.
Culturally, unlike for shaping methods, we do not observe
any preferential choice of a specific material in the differ-
ent contemporaneous groups, apart from the use of clay
with fossil shell inclusions in certain ceramics from the
Seuil du Poitou group. Productions from this period are
thus characterized by the quantity rather than the type of
inclusions. The use of such materials inevitably raises
questions as to the properties of the finished products, par-
ticularly in terms of resistance to mechanical and thermal
shocks, and thus to the duration of the service life of the
pots. Petrographic analyses of several assemblages by F.
Convertini and N. Huet show that there was a deliberate
choice to use ceramic pastes with a high concentration
of inclusions, either by using clays with a naturally high
proportion of inclusions, or by adding tempers (sand,
plants and grog), in order to obtain pastes with inclusion
proportions at times representing more than 30% of the

clay matrix (Convertini, 1996 and 1999; Huet and Ard,
2012; Ard, 2014). Therefore, this choice might indicate
that most of these ceramics were intended for daily use,
like cooking and food storage, and that they required high
resistance to thermal and mechanical shocks.

In this context, like for the Early Neolithic, several
questions are raised:

- what impact does the use of pastes with high pro-
portions of inclusions have on the shaping, finishing and
firing stages of the manufacturing process?

- is it possible to define the preparation process of the
paste and the “recipes” used (proportion of added inclu-
sions vs natural inclusions, for example)?

- how can we evaluate the hardness and the resist-
ance of ceramics to mechanical and thermal shocks dur-
ing the use of pots? What is the respective influence of
the degree of preparation and the type of material on
these properties?

Fig. 5 — Location map of the ethnographical survey area in Ethiopia. Arsi and West Arsi Zones. Oromiya
Region, with locations of Goljoota and Qarsa townships.

Fig. 5 - Carte de localisation de la zone d’enquétes ethnographiques en Ethiopie. Région Oromiya, zones
Arsi et West Arsi, avec signalisation des localités de Goljoota et Qarsa.
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- beyond what proportions of inclusions and/or tem-
pers used, can we consider that ceramics are weakened
during use?

ACTUALIST REFERENCES
FOR ENHANCING THE ANALYTICAL
PROTOCOLS FOR PREHISTORIC
CERAMICS

n Ethiopia, our work focuses on two localities, the

townships of Qarsa and Goljoota located in the heart
of the zone of large Ethiopian lakes, in the central-west
zone of the Rift Valley within the region of Oromia
(fig. 5). From an administrative point of view, the Oro-
mia region or Oromia National Regional State is one of
the largest federal regions of Ethiopia. Oromia is divided
into 18 administrative zones. The two studied localities
are an hour’s drive from each other, in a landscape of
plains and mid-mountain plateaux, with a climate con-
ducive to agriculture and cattle and goat farming. The
vegetation consists of shrubby savannas and rain forests
with alpine vegetation on the mountain peaks.

Here, two ethno-linguistic groups make pottery: the
Oromo and the Woloyta, alongside other ethnic tribes:
the Guragué, Amhara, Kembattinia and Sidamo. Each
of these two ceramic producing communities is repres-
ented by about thirty households.

Characteristics of the research area
and survey methodology

Rural household economies in Arsi and West Arsi
(2 of the 18 administrative zones of Ethiopia) are
based on ox-plough cereal farming of wheat, barley,
teff, millet, sorghum, maize and sometimes lentils
and vegetable crops, with many farmers also keeping
small numbers of cattle, sheep, goats and, occasion-
ally, bees.

The level of dependency of these two groups on
pottery varies, depending on whether or not they own
their land. The Woloyta have been moved around over
the past forty years and they do not own their own
land. Consequently, they are full-time potters, whereas
the time the Oromo spends on ceramics depends on
agricultural and pastoral activities.

Pottery craftsmanship is a female activity, although
the Woloyta men and young boys actively participate
in the extraction of clay materials, as well as in the
firing and sale of pottery.

The Oromo speak Afaan Oromo or Amharic and
the Woloyta speak Woloytania or Amharic. From a
general and demographic point of view, the Oromo
represent the main group in the Oromia region. They
are also in a majority in Ethiopia as a whole and they
are present beyond its administrative borders (estab-
lished in 1994 by the federal state). The Oromo people
has split into a number of groups, characterized by

cultural and linguistic variability (dialects). They nev-
ertheless share a traditional socio-political, religious,
economic and administrative system, the Gada sys-
tem, which has been transmitted orally for hundreds
of years. From a religious point of view, Christian-
ity (Orthodox and Protestant) and Islam are the major
religions. Wakefana (Waqeffannaa) is the traditional
system of faith.

The Woloyta are migrants originating from the
SNNPR region (Southern Nations, Nationalities,
and People’s Region). They owned no land and thus
developed various types of crafts.

For these various communities, the system of fili-
ation is patrilineal. Therefore, the transmission of
property and family names by inheritance takes place
within the male lineage. When a woman gets mar-
ried, she leaves her hometown to join the village of
her husband.

The Oromo and Woloyta have distinct technical
traditions and their everyday products are easily iden-
tifiable. The identity of the social group- Oromo,
Wataa Oromo or Woloyta- is clearly printed on each
stage of the chaine opératoire. These social groups
have their own apprenticeship networks. Therefore,
technical traditions remain stable in spite of intra-
group knowledge of other procedures. These social
groups interact at different levels and especially in
places of redistribution (small markets), characterized
by economic complementarity.

In this vast field of inquiry, using the ceramic tech-
nical system as an element of social group differen-
tiation is valid: during the course of apprenticeship,
potters from different groups construct their individu-
ality on the basis of the collective model. When they
practice their trade, they relate to the social identity of
the group. By reproducing technical traditions, they
thus perpetuate this identity.

In the field study, our methodology is based on
standardized questionnaires, on the direct observation
of manufacturing processes (from raw material extrac-
tion to product consumption), and on experimental
work with potters. The protocol was established as
part of the ANR program led by V. Roux and B. Bril.

In this way, over the past four years, we have
collected data on:

- the social identity of potters and their families,
networks of social relationships;

- the social status of this activity within a local
cultural and economic context;

- the procedures implemented at each stage of the
chaine opératoire (photographs, questionnaires, films)
and an evaluation of the physical constraints likely
to influence potters’ choices (inventory of sources,
exploitation periodicity, clay sampling, purchasing
finished products, etc.);

- apprenticeship networks;

- the degree of expertise and the level of technic-
ality of each potter (questionnaires and experiments).
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Fig. 6 — The different shapes of the Woloyta ethnic group production.
Fig. 6 — Les différentes formes de la production du groupe social Woloyta.
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Fig. 7 — The different shapes of the Oromo ethnic group production.
Fig. 7 — Les différentes formes de la production du groupe social Oromo.
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Fig. 8 — Woloyta social group at Goljoota. 1: source of white clay; 2 and 3: source of red clay; 4: stratigraphic section

along the Arsi Negele road.
Fig. 8 — Les Woloyta de Goljoota. 1 : la source d’argile blanche ; 2 et 3 : la source d’argile rouge ; 4 : séquence

stratigraphique en bordure de la route menant de Goljoota & Arsi Negele.
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Oromo and Woloyta technical traditions

The Woloyta produce 18 different types of pottery
(fig. 6), as opposed to 22 for the Oromo (fig. 7). These types
correspond to productions for domestic use while surplus
productions are sold at local markets. Pottery is a domestic
activity: the work is carried out at home in workshops or
in an annexe to the home environment. There are 15 dif-
ferent shaped pottery types but they are used for the same

purposes by both groups (making coffee, carrying water,
milk, food conservation, cooking meat, cereal processing,
distilling local alcohol and making homemade beer, cook-
ing bread and patties, etc.).

For both groups, clay sources are located near the
dwelling places, i.e., between 500 m and 5 km away. Both
groups use a mixture of different types of clay (Woloyta)
or a mixture of clay and different types of temper (Oromo).
Raw-material sources are not the same for both groups.

Fig. 9 — Woloyta social group at Goljoota. 1: drying of two clays; 2: sieving; 3: grinding with a pestle.
Fig. 9 — Les Woloyta de Goljoota. 1 : séchage des deux argiles ; 2 : tamisage ; 3 : concassage avec un pilon.
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Fig. 10 — Woloyta social group at Goljoota. 1: incorporation of water into the clay once both clays have been mixed; 2: pots broken
during drying, recycled, rehumidified and reused in matures clay; 3: mixing of clay.

Fig. 10 — Les Woloyta de Goljoota. 1 : incorporation de [’eau dans [’argile une fois les deux argiles mélangées ;
2: pots cassés durant le séchage, recyclés, ré-humidifiés et réutilisés en argile maturée ; 3: malaxage de I’argile.



Technical traditions and pottery craftsmanship among the Woloyta and Oromo groups in Ethiopia 43

Fig. 11 — Oromo social group at Qarsa. 1 and 2:red clay source; 3 and 4: white temper source.
Fig. 11 — Les Oromo de Qarsa. 1 et 2:la source d’argile rouge ; 3 et 4: la source pour le dégraissant blanc.

The proportions of the different types of clay and temper
vary depending on the season — humid or dry — to ensure
optimal drying and firing.

Woloyta raw material extraction takes place by pit
extraction or quarrying. The Woloyta use a mixture of
red (fig. 8, nos. 2 and 3) and white clays (fig. 8, no. 1).
These clays are easily identifiable in profiles in the sector
around the potters’ homes (fig. 8, no. 4). They derive from
the ferralitic alteration of ignimbrites; truncated by erosion
and cut into by the hydrographic network. This gives the
Woloyta direct access to the different levels of the alter-
ation profile. The red plastic clays correspond to the Sk
horizon, referred to as “alteration with a pedological struc-
ture’. These clays, coloured by iron oxides, are made up of
kaolinites and contain a considerable proportion of sand
corresponding to residual sands from the original rock. The
white clay is located in the lower part of the alteration pro-
file. It coats blocks of ignimbrite in the process of deteri-
oration. We also find it in horizon C where it may possibly
be another type of mineralogical clay. However, we find
the same sandy fraction corresponding to quartz initially
contained in the ignimbrite.

In order to obtain a functional paste for making pots,
it appears to be necessary to mix these two clays. This is
clearly not linked to the presence of sand in stable propor-
tions throughout the profile. It seems rather to be linked
to the type of clays which are more or less well-suited to
kneading and perhaps also to firing if they are not mixed.

The less evolved white clay can also act as a clayey temper.
Note that other tempers are available in the sector as run-
off on these soils naturally accumulates large quantities of
sand in ravines. The use of white clay thus represents a
choice rather than a necessity.

To prepare the clay paste, the Woloyta conduct drying
operations on clay floors, then crush both clays in different
ways (fig. 9). The lumps of clay are subsequently broken
up by striking them with large wooden sticks. The potters
then mix both clays and sieve the dry mixture. The result-
ing granulometry is not particularly fine, but any undesir-
able elements are manually removed. This coarse fraction
then requires large quantities of water in order to knead the
clay and any impurities are extracted during this process
(fig. 10). This clay mixture is hydrated by humectation.
The Woloyta knead enough clay for their weekly produc-
tion. This clay mass is made up of a portion of clay matured
for several days which is mixed with freshly prepared clay.
They thus work material gorged with water, with constant
clay supplies, resulting from daily kneading.

The Oromo extract their clay and tempers differently:
they use tunnel extraction or quarrying (fig. 11). Unlike the
Woloyta, the Oromo mix red clay with a non-clay temper.
These red to Burgundy-coloured clays derive from the
ferralitic alteration of the ignimbrite substratum (horizon
Sk). They are mainly composed of kaolinites but also con-
tain numerous ferruginous pisoliths. In order to extract the
clay, the potters exploit small ravines which cut into the
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Fig. 12 — Oromo social group at Qarsa. 1 : sieving of white temper; 2: mixing of red clay and white temper; 3: shaping of small lumps

of clay in preparation for roughing-out.

Fig. 12 — Les Oromo de Qarsa. 1 : tamisage du dégraissant blanc ; 2 : mélange de I’argile rouge et du dégraissant blanc ; 3 > mise en
forme de petites masses d’argile prétes a étre utilisées pour I’ébauchage.

earth. Then they follow the plastic clays by undermining,
without exploiting the upper horizons. Another type of clay
in the same extraction site is not used by potters. This is a
black clay in the same alteration profile but which probably
contains more manganese. The red clay is mixed with an
altered ignimbrite temper which is also exploited in small
quarries, by tunnelling or undermining. Thus, unlike the
Woloyta, the Oromo do not use a second type of clay, but
incorporate this very white temper extracted from the ign-
imbrite substratum into the clay, when it is available. They
use the slightly altered parts of the rock, which are softer.
Note that the brown clay veins running down from the sur-
face are carefully avoided during exploitation. This shows
a clear resolve not to mix clays of different origin. The
white clays at the base of the alteration profile (ignimbrite

with clayey fraction), exploited by the Woloyta at Goljoota
as second clays, are not used here by the Oromo.

The Oromo dry their clay, break it up quickly by strik-
ing it, but only sieve the dry white temper in order to obtain
a finer granulometry (fig. 12). Once the red clay is broken
up, it is moistened by humectation. The potters then incor-
porate the white temper by sprinkling it over the red clay
and then mixing them together. The fine fraction (the white
temper) is hydrated by impregnation when it is in contact
with the coarse fraction (the red clay). The potters prepare
small lumps of clay during the manufacturing process. The
mixing time is not particularly long. They then work the
clay directly, with no maturation phase. Primary and sec-
ondary shaping follow on directly after these transforma-
tion and homogenization operations.
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Some Oromo potters add grog for a single specific
type of vessel during the mixing phase. These are ingera
dishes (called elle budena), and are used on a daily basis
to cook teff flour flatbread. To make this grog, they
recycle sherds of similar broken dishes (fig. 13). The
Oromo potters break up sherds in a wooden mortar using
a wooden pestle in order to obtain a relatively fine frac-
tion. This is then added to the red clay, in variable pro-
portions, while the white temper is excluded from this
part of the chaine opératoire. Some Oromo potters who

only make these ingera dishes (elle Budena) do so in a
very original manner (fig. 14). After shaping the dish,
they systematically plane the lower surface of the vessel
once it has partly dried, before firing it. The removed clay
is then retrieved by the potters. This clay corresponds
to a mixture of red clay and chamotte from ground and
recycled ingera dishes. Potters subsequently rehumidify
this retrieved clay and add straw to it. The obtained paste
is then used to make small patties, about 20 cm long and
about 3-4 cm thick, which are dried and fired. Once fired,

Fig. 13 — Oromo social group at Qarsa. 1: broken Ingera sherds used to make grog; 2: sherds are broken up using a wooden pestle;
3: the relatively fine fraction of grog, after sieving; 4: subsequent addition of the grog to the red clay; 5: ingera dish after shaping.
Fig. 13 — Les Oromo de Qarsa. 1 : fragments de plats a Ingera utilisés pour fabriquer de la chamotte ; 2 : les potiéres les brisent
dans un mortier au pilon ; 3 : la chamotte obtenue apreés tamisage est relativement fine ; 4 : les potiéres incorporent la chamotte a
l’argile rouge ; 5 : le plat a Ingera apres [’ébauchage et le préformage.
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Fig. 14 — Oromo social group at Qarsa. 1: sieving of red clay; 2: planing of the Ingera dish, after shaping; the removed clay is recycled;
3: potters then rehumidify this retrieved clay and add straw to it to obtain small patties which are dried and fired; 4: small patties after
the firing; 5: the Ingera dish after shaping with red clay and the new chamotte temper.

Fig. 14 — Les Oromo de Qarsa. 1 : séchage de l'argile rouge ; 2 : rabotage d'un plat a Ingera, aprés ['ébauchage ; les potiéres recyclent
I"argile enlevée lors du rabotage ; 3 : les potieres ré-humidifient cette argile recyclée en incorporant de la paille, de facon a obtenir
des petites galettes de chamotte qui seront séchées et cuites ; 4 : les petites galettes de chamotte apreés la cuisson ; 5 : le plat a Ingera
obtenu par un mélange de ['argile rouge a ce nouveau dégraissant de chamotte, apres |’ébauchage et le préformage.
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Fig. 15— 1: one of the extraction sources of red clay used to make red paint which is applied before firing by the Oroma at Qarsa;
2: extraction source of red clay used to make red paint which is applied after firing by the Woloyta at Goljoota.

Fig. 15 — I : une des sources d’extraction de I’argile rouge utilisée pour réaliser les peintures avant cuisson chez les Oromo de
Qarsa ; 2 : une des sources d’extraction (carriére) de I'argile rouge utilisée pour réaliser les peintures apres cuisson chez les

Woloyta de Goljoota.
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these patties are ground up like the initial chamotte. They
are then sieved and the chamotte temper (following the
definition of: Echallier, 1984, p. 14) is reincorporated into
the red clay to recommence the fabrication process for
ingera dishes.

Both the Oromo and the Woloyta potters sometimes
use a third type of purplish-red clay. This clay is only
used for the finishing stages to make coatings for cer-
tain types of pottery. This reddish clay is less sandy
as, unlike the clays used for shaping, it is formed from
basaltic outcrops. On account of its fine, soft (talc-like)
texture, it possesses the qualities sought after by potters
who wish to add colour and shine to their productions
during finishing treatments. The Oromo extract this clay
from sources slightly further away from the dwelling
places (up to about 10 km away; fig. 15, no. 1). For the
Woloyta, this clay comes from a neighbouring quarry
within the potters’ zone (fig. 15, no. 2). It is located on
the flank of a former volcanic cone and here, again, the
substratum is composed of basalts. The alteration clay
derived from slag is fine and highly coloured by iron
oxides.

The Oromo add this coating just before firing
(fig. 16). The red clay is mixed with water and veget-
able oil or diesel, before it is used to coat the vase using
a piece of fabric. This mixture gives the ceramics a red
and shiny aspect.

The Woloyta apply this coating just after firing
(fig. 17). The red clay is mixed with water and veget-
able fat from the enset (false banana). The surface of
the pot is prepared before firing by burnishing with a
pebble in order to facilitate the adherence of coatings.

The Woloyta shape rough-outs from a clay mass
using two alternative methods: a conical mass hollowed
out with the fist (used for practically all shapes), or a
large stretched plate (Bashe or /ngera dishes; fig. 18).
The Oromo make rough-outs using a large flattened coil
rolled around itself (fig. 19).

For Woloyta and Oromo potters, the shaping stage
usually consists of stretching and continuous finger
pressure, particularly for the top of the pot. Then the
surfaces are smoothed. Coils can be added to shape the
bottom; this last technique is more frequently used by
the Oromo group. The Oromo potters start decoration
on wet surfaces, mainly by using a grooving technique,
before the end of the shaping operation.

The Woloyta potters start the finishing treatments
on a leather-hard surface. The technical processes vary
according to the types of pots. Smoothing with water,
planing and burnishing were observed. Usually, handles
and decoration (relief decoration such as clay cords) are
added during this stage.

The Oromo potters often carry out the finishing
treatment on wet surfaces -planing, smoothing- or on
dry surfaces: spreading red soil mixed with oil to shine
the surfaces.

Fig. 16 — Oromo social group at Qarsa. 1: red clay is mixed
with water and vegetable oil or diesel; 2: finishing stage used
to create a shiny coating on Jabana (coffee pots).

Fig. 16 — Les Oromo de Qarsa. 1 : l'argile rouge est mixée
avec de [’eau et de [’huile de lin ou du gasoil ; 2 : cette étape
de finition sert a faire briller les Jabana (cafetiére).

Firing is carried out in a kind of haystack installed on
the ground, sometimes within a small pit. Firing condi-
tions are broadly similar for Woloyta and Oromo potters:
pots are installed on the ground and covered with com-
bustible wood and embers. However, the Woloyta potters
of Goljoota make use of straw, thatch and wood chips,
whereas the Oromo potters of Qarsa use twigs and dried
dung. Firing times also differ; the Oromo vessels are fired
for shorter periods as they have thinner walls.



Technical traditions and pottery craftsmanship among the Woloyta and Oromo groups in Ethiopia 49

Fig. 17 — Woloyta social group at Goljoota. 1: spreading red slip or paint on the internal surface of an Ingera dish; 2: another extraction
source of red clay used to make red paint which is applied after firing; 3: spreading animal dung on an Ingera dish edge; 4: spreading a
mixture of Abyssinian banana tree roots and water on the internal surface of an Ingera in order create a shiny finish.

Fig. 17 — Les Woloyta de Goljoota. 1 : peinture rouge sur la face inférieure d’un plat a Ingera ; 2 : une autre source d’extraction de
I"argile rouge utilisée pour la peinture apres cuisson ; 3 : étalement d’excréments animaux (bouse de vache) sur une partie du plat a
Ingera ; 4 : étalement sur la face supérieure du plat a Ingera d’une matiére obtenue a partir de racines de I’Enséte (ou faux bananier)

meélangées a de |’eau, le tout pour faire briller la surface interne.

Both groups can pre-fire pots by arranging them
around the fire in order to dry the most recently pro-
duced pots more completely.

The Woloyta perform various post-firing treatments
that differ depending on the types of vessels being pro-
duced. The most common is the application of cow
dung to the base of the pot but other substances are
also used, such as a ‘white paint’, made from ground
limestone, a red clay slip and a coating made from
crushed roots to makes the surface glossy (fig. 17). The
main aim of these surface treatments is to enhance the

appearance of vessels. However, they are also used to
camouflage imperfections, as in the case of cow dung
and red slip.

We observed a single post-firing treatment during
the Oromo manufacturing process that can be, but is not
always, performed on different types of vessels. This
is the blackening of the outer surface, obtained by the
creation of a reducing atmosphere at the end of firing
by covering the pot with straw. Again, it seems that the
purpose of this operation is aesthetic, to comply with
consumer demand.
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Based on this fieldwork, it is possible (like for others
before us: Balfet, 1965; Rye and Evans, 1976; Arnold,
2005; Livingstone Smith et al., 2005) to:

—test and rationalize the different analytical methods,
particularly archaeometric methods, to be used for
studying ceramic assemblages in order to reconstruct the
chaine opératoire in a Neolithic context.

— build up a reference collection to be used in
archaeology.

CONTRIBUTION OF OUR ETHNOGRAPHIC
FIELDWORK

Back to issue 1: tempers — the case of grog

he differences observed between the Woloyta and

the Oromo for the preparation of clay materials
have consequences on the finished products. Woloyta
productions seem to resist better to use, due to the type
of raw materials used, but also because of the different
operations for preparing the materials: intensive clay
crushing, more intensive granulometric sorting, mixing
matured clays with freshly kneaded clays, longer matur-
ing phase, pre-drying, 12-hour firing, etc. The practices
linked to the introduction of a grog temper agent in
Oromo productions raise the following question: since
grog is only used by Oromo groups for one particular
type of vessel, the ingera dish, is it used to increase the
solidity of these dishes, which are used on a daily basis
and are subject to breakage, in order to obtain the same
quality as the Woloyta productions? F. Convertini has
already demonstrated that grog could be used for very
variable types of clays, which indicates that the nature
of clay materials is not a systematic criterion, or at least
not the only criterion, to explain the use of a temper
(Convertini, 1998).

But, we still wish to go beyond the cultural choices
related to the Neolithic products and to explore in depth
the contribution of grog to the hardness, toughness, dur-
ability and resistance of finished products, because there
is a dearth of studies regarding these aspects. If we take
the case of Chauve-Souris Cave, for example, grog was
only used for vases with high technical investment, i.e.,
those corresponding to Bell-Beaker and Italian norms.
These very sought after vessels were also more subject to
breakage than the others, as they were transported over
long distances.

Thus ethnographic fieldwork can help us to:

- understand the choice of materials in relation to the
natural environment and the constraints imposed on the
potter;

- reconstruct the modifications induced by adding
grog to the raw materials and the effects on the physical
and mechanical properties of the finished products;

- better identify the grog in archaeological pottery, as
it can be used in varied ways: fired pots, reused, broken

Fig. 18 — Woloyta social group at Goljoota. 1 and 2: shaping of
a conical rough-out; 3: pinching of the rough-out; 4: shaping of
an Ingera dish rough-out.

Fig. 18 — Les Woloyta de Goljoota. 1 et 2 : ébauchage a partir
d’une motte conique ; 3 : modelage et étirement a partir de la
masse ; 4 : préformage du plat a Ingera.

and ground or in spontaneous fabrication, as is the case for
some Oromo potters who make patties with recycled clay
during the scraping stage of ingera dish fabrication. It is
thus a way of contributing to analysis issues and simply
of identifying this special type of inclusion (Whitbread,
1986; Cuomo Di Caprio and Vaughan, 2013). The
characteristic features of the particular inclusions must be
identified by observing thin sections. The ethnographic
contribution will thus be essential to propose features to
distinguish between various forms of grogs.

Back to issue 2:
incidence of clay preparation on the ‘quality’
of the finished products

These ethnographic references also enable us to
broach other issues, such as the transformation of clay
materials. In archaeology, the correlation between the
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Fig. 19 — Oromo social group at Qarsa. 1: processing a big coil manually; 2: pressing of the coil on the ground in order to make a flat coil;
3: winding the coil in a ring to shape a cylindrical rough-out; 4: shaping a Jabana (coffee pot) by stretching the coiled rough-out walls.

Fig. 19— Les Oromo de Goljoota. 1 : mise en forme d’un colombin ; 2 ; aplatissement du colombin par pression ; 3 : les deux extrémités
du colombin sont jointes pour en faire un anneau qui servira a [’ébauchage ; 4 : préformage de la cafetiere par étirement du colombin.

investment involved in clay preparation and the quality
of ceramics often stems from empirical observation.

As stated above, the long and humerous operations in
the Woloyta chaine opératoire may have repercussions
on the quality of the finished products. Over the past ten
years, research carried out by V. Roux and M.-A. Courty
involving SEM thin section analyses has shown that it is
possible to identify not only shaping techniques, but also
the treatments applied to clay as part of rotating kinetic
energy production (RKE: Roux and Courty, 1998 and in
press). The aim of these works is to build up an identical

reference collection for the markers left by these suc-
cessive operations of transformation and homogeniza-
tion of clay materials (crushing, maturing, purging, etc.)
on products made without the use of a potter’s wheel.
For the moment, this reference collection is still non-ex-
istent. If we succeed in this mission, this will imply that
we will be able to provide in-depth descriptions of the
first stages of the chaine opératoire, based on the thin
section analysis of finished products. Otherwise these
early stages are rarely accessible. Yet, ethnographic work
conducted over the past 30 years has shown that these
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first stages are among the most stable phases throughout
time (in the same way as primary and secondary shaping
stages), and can act as a fixing agent for the prevailing
cultural model of a society. Archaeologists thus need to
develop the necessary tools and protocols to gain access
to these data.

The implementation of the reference collection relies
on:

— the analysis of raw materials;

— identifying the different clay preparation operations
observed in the field and their repercussions on the rest of
the chaine opératoire;

— the analysis of the transformed materials, in particu-
lar in order to identify characteristic markers of structural
states and textural composition treatments of finished
products (following the terms used by M.-A. Courty:
Roux and Courty, in press).

But this domain also has other benefits for prehis-
toric archaeology. As mentioned earlier, both the Oromo
and the Woloyta use clay mixes. The proportions of
these clay mixes can vary depending on whether the
season is dry or wet. For us, it is thus important to estab-
lish whether the same social group uses identical clays,
or whether households can be identified on the basis of
their clay preparation techniques (for example by using
different proportions in their mixes, or depending on the
amount of time spent on kneading, maturation, etc.).
This is an important issue at the scale of an archaeologi-
cal site. This could signify that it is possible to differen-
tiate households on a Neolithic site, not only by study-
ing rough out and preforming techniques, or the type of
earth used, as shown by L. Gomart (Gomart, 2014), but
also by documenting the procedures used for the prepa-
ration of materials.

TO CONCLUDE:
OUR ARCHAEOMETRIC APPROACH

here are many ways of analysing paste and ceramic

technology (for an overview see: Rice, 1987 or
Albero Santacreu, 2014) and in order to provide answers
to all these questions we have established a partnership
with several researchers from the IRAMAT laboratory
in Bordeaux (N. Cantin and A. Ben Amara), CRAHAM
laboratory in Caen (A. Bocquet) and the Calvados Archae-
ological Services (X. Savary). These researchers will deal
with the development of the archaeometric aspects of the
study from 2016 onwards.

Generally, the archaeometric approach is applied to
finished products and enables us to evaluate the nature
and characteristics of the raw materials used. Two types
of information are available, at both the environmental
(location and nature of supply sources) and economical
levels (choices for settlement territories, circulation and

distribution of finished products). The identification of
raw materials and the observation of fabrics at different
scales also enable us to detect anthropological signatures.
The goal is to infer the technical processes involved in
the chaine opératoire, i.e. the methods used by potters to
obtain their clays (decantation, crushing, sieving, mixing,
tempering, etc.), firing processes and surface treatments
of vessels.

For example, firing techniques can be studied by
assessing the porosity, loss of crystalline phases and the
presence of newly formed minerals. Various analytical
techniques can be used and the choice of a specific tech-
nique is dependent on the questions raised and available
samples (Regert et al., 2006; Tite, 2008). Prior to min-
eralogical (petrography, X-ray diffraction, Raman spec-
trometry, etc.), or chemical analysis (X-ray fluorescence,
ICP-AES, PIXE-PIGE, etc.), observations are performed
at different scales (macroscopy, optical microscopy,
radiography, etc.).

Geological databases are often used to link archaeo-
metric data to environmental information and to identify
technical processes. The characteristics of raw materials,
their geological origin and knowledge of environment
allow us to recognize the nature of non-plastic inclusions
and the possible combining of them in the clays used to
make pottery and to have evidence of the clay mixtures.
The geological data is an advantage for understanding the
first stage of the chaine opératoire and for identifying the
source of the raw material (local, regional or exogenous;
Jorge et al., 2013). Experimentally, it is also possible to
reconstruct samples using modern techniques to infer
ceramic properties (porosity, hardness, colour) and doc-
ument different stages of the chaine opératoire. Since
modern techniques (firing in electric kilns, use of raw
materials, etc.) are obviously different from traditional
techniques, conclusions based on archaeometric analyses
remain hypothetical (Tite et al., 2001; Allegretta et al.,
2015; Mdller et al., 2015). Fortunately, ethnography
provides reference data including the diversity of the
chaine opératoire with respect to environmental, social
and economic contexts. The rarely used ethnography-ar-
chaeometry combination leads to a better characterisation
of certain aspects of the chaine opératoire, in particular
the strategies used for selecting and mixing raw materi-
als, controlling proportions of added inclusions or even
anticipating the impact of paste preparation on firing or
on the hardness and resistance of vessels (Arnold et al.,
1991; Buxeda i Garrigos et al., 2003; Van Doosselaere,
2010; Cantin and Huysecom, 2012).

Actualist reference data is well-suited to inferring
ceramic sophistication and proposing a new interpreta-
tion of the analytical data obtained from archaeological
materials. Ethnographic observations, combined with
analyses of materials at different stages of the chaine
opératoire, should invert the traditional archaeometric
approach and reinforce the hypotheses advanced by spe-
cialists with regard to the following points:
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- Preparation and mixing of raw materials and
inclusion processes: Clay mixing and preparation
before modelling and the mixing of clay and non-
plastic inclusions are often difficult to identify even
with petrographic analysis or theoretical models.
This stage of the chaine opératoire, which is not
always identified, can lead to misinterpretations
concerning technical production processes and
economic networks. In such cases, actualist ref-
erences will make it possible to characterise the
different savoir-faire of potters by analysing the
raw materials used in the paste. The final goal is
to emphasise the petrographic, chemical, textural
and porosimetrical criteria relevant to the archae-
ological materials (Neff et al., 1988; Schwedt and
Mommsen, 2004).

- Technical properties of ceramics: The con-
sequences of mechanical resistance on the use and
function of finished products depend on the charac-
teristics and treatment of the clay, but also on shap-
ing and firing techniques. These parameters must
also be studied from an ethnological viewpoint
(Tite et al., 2001).

- Firing techniques: Parameters such as the nature
and preparation of raw materials and the thickness

of vessel walls influence firing techniques (dura-
tion, temperature, atmosphere, etc.). These effects
could be better assessed with enhanced knowledge
of the thermal protocols used, in particular the evol-
ution of temperature during firing, or several firing
phases, and the ability to control the temperature.

- Finishing stages: The use of vegetal brew at the
end of firing is unknown or not considered in the
archaeometric approach. Methods to identify this
type of finish on recently manufactured, used or
buried ceramics must be investigated as part of this
research program.

- The different usages: The impact of the use of
ceramics on chemical and structural analyses is a
topical issue for archaeologists. Comparative ana-
lyses before and after use, and even after the burial
of vessels, would be relevant.

The protocol followed as part of this combined
ethnographic—archacometric project consists, first of all,
of sampling products at different stages of the chaine
opératoire for both the Woloyta and Oromo groups, and
secondly, in an archaeometric approach based on obser-
vation methods (petrography, etc.) and basic chemical
analyses. During the first stage, a preliminary study will

EXAMPLE OF CHATNES OPERATOIRES FROM WOLOYTA GROUP
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Fig. 20 — Example of the sampling process used for the archacometric approach. The first samples analysed are presented within the
circles. The same proccess of sampling was applied to 9 chaines opératoires (including 2 potters from the Woloyta group and 4 potters
from the Oromo group).

Fig. 20 — Exemple de [’échantillonnage appliqué dans le cadre de [’approche archéométrique. Les premiers échantillons analysés sont
mentionnés dans les cercles. Le méme procédé a été appliqué a 9 chaines opératoires de fabrication (comprenant 2 potiéres du groupe
Woloyta et 4 potiéres du groupe Oromo).
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be carried out on a restricted sample (one or two pot-
ters per group) focusing on clay mixes (raw materials,
transformed pastes, tempers, non-fired and fired mixes;
fig. 20). During the second stage, the variability of prac-
tices and their consequences on the chaines opératoires
(firing, finishing, use and burial) will be considered
through the study of additional potters using refined
analysis. Through access to raw materials and finished
products and by comparing our questions regarding the
archaeological series and initiating research in material
science, we hope to formalize the criteria leading to
the objective characterization of certain aspects of our
ceramic assemblages using well-defined parameters.

In conclusion, we wish to add that these actual-
ist reference collections are kept in the archaeological
TRACES laboratory in Toulouse, which is part of the
ArchéoSciences platform. These collections are used to
train students and can be consulted by all the TRACES
teams in order to help them with the description, analysis
and interpretation of remains.
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Abstract: A review of petrographic and geochemical results from over 1000 samples of Early and Middle Neolithic pottery from
south and south-eastern Europe provides insights into technological traditions, innovation, resistance and imitation in Impressed Ware,
Star¢evo-Cris, Danilo/Hvar, Vin¢a and Korenovo assemblages. The trajectory of technological change varied between regions, and
central Balkan potters seem to have become more innovative than their neighbours; Vinca potters in particular seem to have been more
innovative than Danilo and Korenovo potters, perhaps due to Vinéa social complexity. For the first time they used different materials
to make different shapes, according to the function (intended use) of the pot. At the same time, variability in temper choices suggests
regionalism in Vinca technical traditions. Some aspects of innovation (e.g. black-burnishing) were spread more readily than others, but
the idea seems to have spread and not the whole chaine opératoire. The production of figulina ware was an innovation which became
a tradition, as it remained unchanged for more than a millennium, without apparently influencing the technology of everyday pottery
production.
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Résumé : La mise en perspective des résultats pétrographiques et géochimiques de plus de 1000 échantillons de poterie d’Europe du
sud et du sud-est datant du Néolithique ancien et moyen donne un apercu des traditions, innovations, résistances et imitations technolo-
giques dans I’art de la céramique imprimée et le matériel des cultures de Staréevo-Cris, Danilo/Hvar, Vinc¢a et Korenovo. La trajectoire
des changements technologiques a varié suivant les régions, et les potiers des Balkans occidentaux semblent avoir été plus innovants
que leurs voisins : les potiers de la culture de Vinca, en particulier, semblent avoir été plus innovants que ceux de Danilo et Korenovo,
ceci ¢étant peut-Etre dii a la complexité sociale de la culture de Vinca. Pour la premiére fois, ces potiers ont utilis¢ différents matériaux
pour produire des formes différentes, en rapport avec la destination fonctionnelle du vase. Simultanément, la variabilité dans le choix
des dégraissants suggere un régionalisme dans les traditions techniques de la culture de Vinca. Certains aspects de 1’innovation (par
exemple, la céramique noire brunie) se sont propagés plus rapidement et plus facilement que d’autres, mais il semble que ce soit le
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INTRODUCTION AND AIMS

innovation in ceramic traditions during the trans-
ition between the Early and Middle Neolithic of
southern Europe.

One of the goals of large-scale diachronic research
is to see which aspects of pottery production are most
persistent, in time and space, and which are replaced
regularly. The fact that clay is a plastic medium permits
almost infinite variation in pottery style (form and dec-
oration), allowing archaeologists to construct detailed
typochronological schemes. These subdivisions might be
expected to correspond to different technical traditions,
as pottery design and manufacture must be directly con-
nected through the practice of learning the craft of mak-
ing pottery, but technical traditions are not infinitely vari-
able, due to the physical attributes of the raw materials. In
comparing pottery technology across Neolithic southern
Europe, we see both examples of adaptively neutral tra-
ditions defined as persistent differences in pottery tech-
nology which have no obvious functional explanation
(Dunnell, 1978) and of changes in technology that are
functionally advantageous, if not essential, for the pro-
duction of new styles of pottery. Such adaptively advan-
tageous changes may be expected to cross existing cul-
tural boundaries, whereas we would not expect potters to
replace one adaptively neutral tradition with another, or
for adaptively neutral innovations to spread once pottery-
making had become established.

In seeking to understand prehistoric potters, we are
fortunate that many aspects of pottery production leave
traces in potsherds, which can be interpreted using a suite
of archacometric techniques. We can therefore observe
continuity and change in raw material procurement,
clay preparation, tempering, forming (partially), finish-
ing, firing and decoration (or decoration then firing), on
the same spatial and temporal scale as the evolution of
pottery styles. This paper will consider which aspects
of Neolithic pottery production in southern and south-
eastern Europe reflect cultural continuity or change, and
which are technical innovations that confer functional
advantages but do not imply cultural transformation. It
will also discuss which aspects of technological change
may be interpreted as local or regional variations that are
not diffused within the wider cultural distribution.

How can innovation and imitation in ceramic tradi-
tions be identified? A series of morphological and visual
traits can be described and examined, such as shapes,
decorative motifs, forming techniques, clay processing,
temper, shaping, finishing, firing conditions. Some of
these variables can be studied macroscopically, as they
are visible to the naked eye (shape, style, forming tech-
nique), others (clay processing, temper, firing conditions
and surface finishing) need to be studied using more
invasive, microscopic techniques.

This paper will focus on clay processing, temper,
firing conditions and surface finishing, which will be

THE AIM of this paper is to examine and identify

considered using a large synchronic and diachronic
data set, representing a wide geographical area in the
Adriatic region and in the central Balkans and span-
ning almost two millennia, from the Early Neolithic
(ca. 6,000-5,400 cal. BC) to the Middle/Late Neolithic
(ca. 5,400-4,500 cal. BC).

ARCHAEOLOGICAL BACKGROUND

he earliest Neolithic cultural phenomena in contin-

ental Europe are the Impressed Ware (IW) and the
Staréevo-Cris or Star¢evo (SC) cultures, which began
shortly before 6,000 cal. BC (Whittle et al., 2002; Biagi
and Spataro, 2002 and 2005; Biagi et al., 2005). IW com-
munities spread mainly along the Mediterranean coast-
line, whereas SC communities spread along the Danube
in the central Balkans. From their earliest appearance,
the IW and SC cultures presented the so-called Neolithic
package, consisting of agriculture, domestic animals and
ceramic production. Pottery is ubiquitous, but kiln struc-
tures have very rarely been found at Early and Middle
Neolithic sites (Nica, 1977; Minichreiter, 2007).

IW pottery was mainly decorated with impressions
obtained with geometric tools (e.g. triangular, rectangu-
lar, dots and oval motifs), marine shells, fingers, finger-
nails, or by pinching, scratching, and incisions (Muller,
1988 and 1994; Cipolloni Samp0, 1998; Spataro, 2002,
p. 25-28). Vessel shapes are rather simple; they include
large and deep oval-shaped vessels, hemispherical and
conical bowls, more rarely biconical vessels, necked
jars and flasks (Batovi¢, 1966). Handles are absent in the
carliest phases.

At the end of the Early Neolithic, another ceramic
type appeared at many IW sites together with pottery
decorated with impressed motifs, a finer, light grey, buff,
pale-pinkish, yellowish colour, often with a powdery
surface, called figulina ware (Rellini, 1934, p. 33;
Cremonesi, 1965). In contrast to IW everyday pottery,
figulina ware is plain or painted with elaborate linear or
dynamic geometric designs.

Contemporary with the IW in the Adriatic, the SC
complex covered a region from Macedonia to Hungary
and Slavonia, and from Serbia to eastern Romania. SC
communities settled along the Danube and its major trib-
utaries, mainly on alluvial terraces and in some cases in
the proximity of salt outcrops. It was a phenomenon of
rapid expansion (Biagi et al., 2005).

SC ceramic assemblages feature a wide variety of
decorations and surface treatments including, in addition
to impressed and incised motifs, monochrome, slipped
and/or red-burnished, white-on-red painted, barbotine
(an uneven extra layer of clay), and in the latest phases,
polychrome painted decoration with garland and spiral
motifs. SC ceramics include globular vessels with everted
rims, short-necked jars, oval-shaped vessels, hemispheri-
cal bowls, and during the latest phases, pedestalled ves-
sels (Lazarovici, 1979 and 1993; Minichreiter, 1992).
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In the later 6th millennium cal. BC (Forenbaher and
Kaiser, 2000), ceramic assemblages changed abruptly
in both regions. Along the eastern Adriatic coastline the
Danilo/Hvar cultures replaced the IW, with the introduc-
tion of new pottery shapes (e.g. carinated bowls, plates)
and new motifs and surface treatments (e.g. painted and
black-burnished ware decorated with geometric motifs,
spirals, S-motifs, hatched triangles) (KoroSec, 1958 and
1964).

Atabout the same time, SC assemblages were replaced
in many areas of the central Balkans by the Vinc¢a mater-
ial culture. The Vinc¢a culture was marked by the appear-
ance of tell sites and the erection of post-built houses and
temples, biconical or carinated bowls, pithoi, amphorae,
large tronco-conical vessels, etc. Plain and coarse ware is
common in Vinca assemblages, whereas decorated pot-
tery is often black-, red-, buff- or brown-burnished, and
occasionally painted, probably before firing. The pres-
ence of black-burnished pottery with a metallic sheen dif-
ferentiates Vinca from the earlier SC assemblages. How-
ever, particularly during the earliest Vinc¢a phases there
are objects such as anthropomorphic and zoomorphic
figurines (e.g. Divostin), four-legged altars, barbotine
ware and biconical pots that are also typical of the latest
SC phases (Lekovi¢, 1990; Spataro, 2014). Meanwhile,
the Korenovo culture appeared in some areas previously
occupied by StarCevo communities in Slavonia, north-
eastern Croatia, and in south-western Hungary. Koren-
ovo pottery assemblages include spherical, biconical and
pedestalled bowls, decorated with deeply incised motifs,
individual lines or banded, fingertip impressions, grey
and dark-grey burnished surfaces; painted decoration
is absent in Croatia (Tezak-Gregl, 1993). Interestingly,
typical potsherds of the Korenovo Culture (Dimitrievié,
1961) were discovered in the Danilo culture layer at
Smil¢i¢ (Tezak-Gregl, 1993, p. 14; Spataro, 2002, p. 203).
These finds should be analysed petrographically to under-
stand whether they were made according to Korenovo
or Danilo technological traditions.

SAMPLING AND METHODS

he ceramics discussed in this paper were studied

and analysed by petrographic techniques during the
author’s PhD (Spataro, 2002), post-doctoral and later
independent research, mainly carried out at the UCL
Institute of Archaeology @.

In this paper a dataset of 1,047 potsherds is consid-
ered (table 1; fig. 1). All samples were analysed in thin
section by optical microscopy and most of them by scan-
ning electron microscopy with energy dispersive spec-
trometry (SEM-EDX; see below) @.

Pottery from 11 sites of the Impressed Ware culture
(228 samples), plus 18 Starcevo-Cris (477 samples),
three Danilo/Hvar (108 samples), three Vinca (106 sam-
ples) and three Korenovo (69 samples) cultures sites was
analysed (table 1). Fifty-nine figulina vessel fragments

were sampled from 10 sites attributed to different phases
of the Neolithic, including the Impressed Ware, Danilo,
Hvar, Serra d’Alto, and Squared-Mouthed Pottery Cul-
tures (Spataro, 2009a, table 1).

Potsherds were collected from open-air and cave
sites, some of which had multiple occupation layers®.
Whenever possible, representative potsherds were chosen
according to stratigraphic information. Twenty to thirty
potsherds were selected from each site for thin-section
analysis, but if a site was occupied over multiple phases,
ca. 20 sherds were selected per phase (e.g. at Gura Baciului
in Transylvania; Spataro, 2008). The ceramic samples
were selected on the basis of potsherd typology and style
and of recurrent fabric characteristics, such as thickness,
colour, surface treatment (Plog, 1980; Spataro, 2002).
Shapes were also considered, when the samples were not
too fragmented for the reconstruction of the vessel form.
Ceramic cult objects (anthropomorphic and zoomorphic
figurines, altars - four-legged vessels), spindle-whorls,
and net weights, were also analysed, as well as daub,
fireplace and plaster samples. In addition, 1-3 samples of
sediment suitable for pot making and occasionally river
sand samples were also collected 0.5 - 1 km from each site
(see also: Spataro, 2002, p. 36 and 2011, p. 177).

The two main analytical techniques used were optical
microscopy of thin sections by polarised microscopy, and
scanning electron microscopy used with energy dispersive
spectrometry (SEM-EDX). This paper focusses more on
the optical microscopy and SEM results, rather than EDX.
These complementary techniques can provide very high
quality images of ceramic fabrics and their surface treat-
ments. The resolution of SEM images at high magnifica-
tion (e.g. x 1.0-2.0 K) allows us to study ceramic micro-
structure (Maniatis, 2009), estimate firing temperatures
and detect any changes between the ceramic fabric and any
surface treatment, or if present, interfaces or interlayers
between the surface and the fabric. In addition, SEM-EDX
can be used to create compositional maps of the sections to
show the spatial distribution of different elements.

RESULTS

Clay selection and processing

IW potters were non-selective. They used both cal-
careous and non-calcareous clays to manufacture ceram-
ics, with minimal clay processing, as clay pellets are recur-
rent in the fabrics. In most cases, the ceramic fabrics are
very similar in thin section to local soils (fig. 2, top left and
right). They did not select specific clay types to manufac-
ture specific products, as there is no correlation between
fabrics and shapes. In the Middle Neolithic, Danilo and
Hvar potters along the Dalmatian coastline continued
the non-selective approach of their Early Neolithic pre-
decessors, using mainly calcareous clays, with minimal
processing, and again using the same clays to manufacture
different vessel shapes with different surface treatments.
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Number of | Number ceramic | Number ceramic
Culture & . .
ottery tvoe sites samples analysed | samples analysed Site Names
P yhp (see map) | in thin section! by SEM-EDX?
Imoressed Fornace Cappuccini, Maddalena di Muccia, Ripabianca di
\[I)Vare 11 228 228 Monterado, Scamuso, Vizula, Vela Jama, Jami na Sredi,
Smil¢i¢, Tinj-Podlivade, Konjevrate, Vrbica
Foeni-Gaz, Foeni-Salas, Dudestii Vechi, Giulvaz, Fratelia,
Parta, Cauce Cave, Orastie-Dealul Premilor, Miercurea
Staréevo-Cris 18 477 215 Sibiului Petrig, Ocna Sibiului, Limba Bordane, Seusa
La-cdrarea morii, Gura Baciului, Vinkovci, Zdralovi,
Golokut- Vitni¢, Mostonga, Donja Branjevina
. Smil¢i¢ (Danilo and Hvar phases), Danilo Bitinj (Danilo
Danilo/Hvar 3 108 108 phase), Vela Spilja (Hvar phase)
Caverna Elia, Danilo Bitinj, Fagnigola, Fiorano
N Modenese, Ripabianca di Monterado, Gravina di Puglia,
Figulina ware 10 5 48 Grotta delle Mura, Scamuso, Smil¢i¢ (Danilo and Hvar
phases), Spilamberto
Vinca 3 106 94 Miercurea Sibiului Petris, Parta, Vinca Belo Brdo
Korenovo 3 69 56 Malo Korenovo, Tomasica, Kapelica-Solevarec
Total 48 1047 749

Table 1 — List of ceramics (vessels only) analysed and considered in this paper. The materials from Kapelica-Solevarec and Vinca-
Belo Brdo are still under study. There are only 41 sites; 48 is based on double-commande IW sites with figulina or Danilo pottery etc.
Tabl. 1 — Liste des céramiques (seulement les récipients) analysés et présentés dans cet article. Les séries de Kapelica-Solevarec et
Vinca-Belo Brdo sont en cours d’étude. 1l y a seulement 41 sites ; le nombre total de 48 correspond aux ensembles regroupant des
ceramiques de deux ensembles culturels distincts (par exemple avec de la poterie de type figulina ou de type Danilo etc.).

By contrast, the potters who made figulina ware used
only specific clay sources, which were highly calcareous
and rich in iron, magnesium and potash (Spataro, 2009a).
In south-eastern and central eastern Italy, fossiliferous
clays were often used (Spataro, 2002, chapter 5). The
figulina potters often levigated the clay (dissolving the
clay in water so that coarser particles settle out while the
finer particles are still in suspension: Rice, 1987, p. 118),
to obtain a very fine raw material, which was almost
inclusion-free (fig. 3).

Starcevo-Cris potters were also selective. Despite the
extent of the study region (fig. 1), and the wide range of
clay types available, the potters used only non-calcareous
and micaceous clays rich in fine alluvial sand, for all
different ceramic products, shapes and styles (Spataro,
2006a; Kreiter and Szakmany, 2011, observed the same
pattern at Hungarian sites). Like the IW potters, SC pot-
ters processed the clays only lightly, as clay pellets recur
in most assemblages (fig. 2, bottom left and right).

Like SC potters, Vinca potters were highly-selective
in their use of clay, but they processed the clay much
more thoroughly. Clay pellets occur very occasionally,
and in some cases clay might have been levigated to
obtain a really fine fabric. Furthermore, Vinca potters
used specific clay types to make different products. For
example, thin-walled burnished ceramics were mainly
manufactured using clays with very fine inclusions (e.g.
loessic and alluvial), whereas different types of clay were

used for the thick-walled vessels and not-burnished ware.
At Miercurea Sibiului Petris, Vinca potters used differ-
ent clay sources to those used by SC potters at the same
site, as shown by the consistently different geochemical
signatures of the two assemblages. Nevertheless, mineral
inclusions suggest that in both cases clays were sourced
locally (Spataro, 2014, fig. 10).

Korenovo potters were also selective in their use of
raw materials, using loessic clays to manufacture fine
burnished ware and different clay types to make coarse,
plain and thick-walled vessels (e.g. Spataro, 2003, fig. 2).
However, the clay was not always well-processed, as
some clay pellets recur in the pottery fabrics.

Temper selection

In this article the term “temper” is used to indicate min-
erals or organic material deliberately added to the clay,
usually to improve the clay workability. Multiple para-
meters (size, shape, quantity) have been used to identify
intentional tempering, in particular following M. P. Rice
(Rice, 1987, p. 410) and M. Maggetti (Maggetti, 1982, p.
123). The angularity and abundance of calcite in eastern
Adriatic IW and in the Danilo and Hvar pottery strongly
suggest crushing and addition. It is more difficult to say
whether limestone was added deliberately, in particular at
eastern Adriatic IW sites, as abundant poorly-sorted angu-
lar limestone fragments are also present in the soil samples
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Fig. 1 — Locations of the sites discussed in the paper.

ATmpressed Ware. 1: Scamuso; 2: Maddalena di Muccia; 3: Ripabianca di Monterado; 4: Fornace Cappuccini; 5: Vizula; 6: Vela Jama;
7: Jami na Sredi; 8: Tinj-Podlivade; 9: Smil¢i¢; 10: Vrbica; 11: Konjevrate.

O Starcevo-Cris. 12: Foeni-Gaz; 13: Foeni-Silas; 14: Giulvaz; 15: Parta; 16: Fratelia; 17: Dudestii Vechi; 18: Cauce Cave; 19: Orastie-
Dealul Premilor; 20: Limba Bordane; 21: Seusa La-cararea morii; 22: Miercurea Sibiului Petris; 23: Ocna Sibiului; 24: Gura Baciului;
25: Golokut- Vitni¢; 26: Mostonga; 27: Donja Branjevina; 28: Vinkovci; 29: Zdralovi.

A Danilo and Hvar cultures. 9: Smil¢i¢ (Danilo and Hvar phases); 30: Danilo Bitinj (Danilo phase); 31: Vela Spilja (Hvar phase).

1X figulina. 9: Smil¢i¢ (Danilo and Hvar phases); 30: Danilo Bitinj; 1: Scamuso; 32: Grotta delle Mura; 33: Caverna Elia; 34: Gravina
di Puglia; 3: Ripabianca di Monterado; 35: Fiorano Modenese; 36: Spilamberto; 37: Fagnigola.

e Vinca culture. 15: Parta; 22: Miercurea Sibiului Petris; 38: Vinc¢a-Belo Brdo.

m Korenovo culture. 39: Tomasica; 40: Kapelica-Solevarec; 41: Malo Korenovo.

Fig. 1 — Localisation des sites présentés dans cet article.

A\ Céramique imprimée. 1 : Scamuso ; 2 : Maddalena di Muccia ; 3 : Ripabianca di Monterado ; 4 : Fornace Cappuccini ;5 : Vizula ;
6 : Vela Jama ; 7 : Jami na Sredi ; 8 : Tinj-Podlivade ; 9 : Smilci¢ ; 10 : Vrbica ; 11 : Konjevrate.

o Starcevo-Cris. 12 : Foeni-Gaz ; 13 : Foeni-Salas ; 14 : Giulvaz ; 15 : Parta; 16 : Fratelia ; 17 : Dudestii Vechi ; 18 : Cauce Cave ;
19 : Orastie-Dealul Premilor ; 20 : Limba Bordane ; 21 : Seusa La-cararea morii ; 22 : Miercurea Sibiului Petris ; 23 : Ocna Sibiului ;
24 : Gura Baciului ; 25 : Golokut- Vitni¢ ; 26 : Mostonga ; 27 . Donja Branjevina ; 28 : Vinkovci ,; 29 : Zdralovi.

A Cultures Danilo and Hvar. 9 . Smilcié (phases Danilo et Hvar) ; 30 : Danilo Bitinj (phase Danilo) ; 31 : Vela Spilja (phase Hvar).
It figulina. 9 : Smilci¢ (phases Danilo and Hvar) ; 30 : Danilo Bitinj ; 1 : Scamuso ; 32 : Grotta delle Mura ; 33 : Caverna Elia ; 34 :
Gravina di Puglia ; 3 : Ripabianca di Monterado ; 35 : Fiorano Modenese ; 36 : Spilamberto ; 37 . Fagnigola.

o Culture Vinca. 15 : Parta ; 22 . Miercurea Sibiului Petris ; 38 . Vinca-Belo Brdo.

m Culture Korenovo. 39 : Tomasica ; 40 : Kapelica-Solevarec ; 41 . Malo Korenovo.

(see fig. 2, top left and right). In western Adriatic IW, the
abundance and bimodal size distribution of flint, grog,
granitic rock fragments and volcanic sand, and comparison
with local soil samples (which often include similar min-
erals but in finer and lower proportions) indicate deliberate
addition. In SC pottery, the frequency of elongated planar
voids and charred remains including cereal chaff imply
tempering. In the Vinca and Korenovo cultures, sand or
grog is abundant, with a bimodal size distribution.

IW potters used local mineral temper to make most of
their pots, exploiting local raw materials, such as crushed
calcite in the eastern Adriatic region, and other local
minerals and sands (e.g. volcanic sand, flint, radiolarian
chert) at sites on the western Adriatic coastline (for
details see Spataro, 2002, p. 142, 151, 162 and 172-175).
At all IW sites, the same type of temper was used to
manufacture different vessel shapes, with a wide variety
of decorative motifs (fig. 4).
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Fig. 2 — Photomicrographs of a thin section of a soil sample (top left) from the site of Tinj Podlivade in Croatia and the fabric of a small
body sherd (top right) of Impressed Ware from Tinj (sample TN4) showing similar fossiliferous limestone fragments (cross-polarised
light, XPL); the fabric of a soil sample (bottom left) from the site of Gura Baciului (Romania) showing clay pellets in the fabric and a
sample (DBR12; bottom right) of a fine burnished oval-shaped pot from Donja Branjevina (Vojvodina, Serbia) showing similar clay
pellets (XPL).

Fig. 2 — Micrographie d’une lame mince d’un échantillon de sol (en haut a gauche) et d’un petit fragment de céramique imprimée
(échantillon TN4, en haut a droite) provenant du site de Tinj Podlivade en Croatie, présentant tous les deux des fragments similaires
de calcaire fossilifere (lumiéere polarisée croisée) ; d’un échantillon de sol (en bas a gauche) provenant du site de Gura Baciului (Rou-
manie), et d'un échantillon (DBR12, en bas a droite) d’'un récipient de forme ovale en céramique fine brunie provenant du site de Donja
Branjevina (Vojvodina, Serbie), présentant tous les deux des boulettes d’argile semblables dans la pate (lumiere polarisée croisée).

Fig. 3 — Photomicrograph of a thin section of fine figulina ware
from the site of Danilo Bitinj (Croatia), showing an almost in-
clusion-free paste that was highly-fired (cross-polarised light,
XPL). Only very fine quartz inclusions, and iron oxides are vi-
sible in the paste.

Fig. 3 — Micrographie d’une lame mince d’une céramique fine
figulina provenant du site Danilo Bitinj (Croatie), présentant
une pdte quasiment dénuée d’inclusions et qui a été cuite a
haute température (lumiére polarisée croisée). Seules de trés
petites inclusions de quartz et d’oxydes de fer sont visibles dans
la pate.



Innovation and regionalism in the Middle/Late Neolithic of south and south-eastern Europe 67

35
— Onot tempered Ouncertain

30 1 mtempered
o 25 — —
=
q’ —
% 20 - I
©
215 -
£
>
<10 -

5 1 —

o W - i i

O NG @ D S o G Q
%C} A@O \\ﬁd\' A %\e' ’0@ (QO% 000\ (b' 0 00 \
& g ® E N N
\l_OQ & Q\{b S I @0 be
@ ~ @ & 0"
b&@ O(b (\,bo
& @ (<o"
NP
Q)Q

Fig. 4 — Bar chart of temper for the Adriatic Early Neolithic in the 6" millennium cal. BC: a lower proportion of pottery was tempered

at the Croatian sites.

Fig. 4 — Diagramme en bdtons des dégraissants pour I’Adriatique au Néolithique ancien au VI millénaire cal. BC : la proportion de

céramique dégraissée est inférieure sur les sites croates.

Whereas a significant proportion in the eastern Adri-
atic (39-62%) of IW pottery was not tempered, Danilo and
Hvar potters almost always tempered their pots with locally
available minerals, i.e. crushed calcite, regardless of ceramic
class, decoration and surface treatment. The makers of

figulina ware did not use any tempering agent, as their goal
was a fabric almost free of inclusions (see above).

SC potters almost always used organic temper (chaff,
domestic cereals; e.g. Spataro, 2010, p. 96-97, fig. 2), from
the earliest to the latest phases (Spataro, 2010); local miner-
als were used only occasionally (fig. 5). In contrast to their
S