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Abstract: This article is an introductory contribution to our Special Issue Reconsidering the Chaine Opératoire:
Towards a Multifaceted Approach to the Archaeology of Techniques. The chaine opératoire is a central and
fundamental concept for archaeological studies that has been fully appropriated and repurposed by several
generations of researchers. In this paper, we would like to present some of the points discussed and illustrated
by the various articles in this special issue. The aim is to highlight theoretical and practical considerations in
various fields, with a diachronic focus. From the biographical approach to the study of artefacts to the
challenges of interdisciplinarity through cognitive and sensory approaches, the theoretical discussion is
rich and innovative, acknowledging that the chaine opératoire can be used as a tool for deciphering the
complex network of artefacts, environments, and societies of the past and present.
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1 Introduction

The chaine opératoire is a key concept in archaeology and since the 1970s has been a cornerstone of technical
studies, particularly for lithics analysis and especially for prehistorians. The bibliography on the subject is
vast, and over the last 10 years, there have been several articles, monographs, and special issues entirely
devoted to outlining the history of the concept and discussing the theoretical implications with its use
(Audouze et al., 2018; Delage, 2017; Djindjian, 2013). While involving an epistemological framework, rooted
in structuralist philosophy, the concept of chaine opératoire can also be applied to a variety of case studies as a
comprehensive method for approaching the examination of ancient technologies. This special issue gathers
different contributions all aimed at showing how the chaine opératoire framework can be applied beyond
lithic and prehistoric studies, following a conference session organised within the European Association of
Archaeologists 2020 congress. The session entitled “Reconsidering the Chaine Opératoire; Recent Developments
for the Study of Non-Lithic Materials” was aimed at re-discussing the Chaine Opératoire as a theoretical
framework in technological studies by considering its diachronic application to different artefacts and mate-
rials. The title then specifically referred to non-lithic materials to take distance from the period- and material-
specific debate over the steps for lithics reduction and open the reflection to a broader public. The papers
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presented and the discussion that followed focused on some less investigated aspects of the theoretical
implications and practical applications of the chaine opératoire framework and we therefore considered
gathering those contributions, in a dedicated special issue, this time open to all archaeological subjects and
periods. We wish to discuss this fundamental concept applied to different case studies in archaeology to
highlight some of the methodological and theoretical standpoints on which this volume is grounded as well
as new reflections generated over the course of the last couple of years. From the biographical approach to the
study of artefacts to the challenges of interdisciplinarity through cognitive and sensory approaches, the
theoretical discussion is rich and innovative, acknowledging that the chaine opératoire can be used as a
tool for deciphering the complex network of artefacts, environments, and societies of the past and present.

In writing this introductory article, we are aware of the difficulty of providing an exhaustive overview of
studies concerning the chaine opératoire: a concept that is in itself manifold and has several applications in
different contexts. There is a wide disproportion as far as scientific literature is concerned. Most studies
concerning the chaine opératoire deal with lithic tools or, more generally, prehistoric contexts. The choice
of our arguments for this brief synopsis goes in the direction of an evaluation that is as inclusive as possible
with respect to chronologies and materials, focusing on the theoretical-methodological implications with the
use of the scheme, rather than a review of case studies. Furthermore, we hope to be able to use this space to
free ourselves, at least in part, from the rich debate in the prehistoric field, to discuss some aspects that are
perhaps less familiar to a non-specialist audience.

Our purpose is not that of retracing the history of the chaine opératoire in detail nor having a critical point
of view of the current literature. Instead, we aim here at presenting our perspective on different theoretical
paths — that we crossed during our own research — along which this concept has been built and transformed,
leading to today’s debate concerning its applications. Moreover, the considerations brought forward in this
discussion serve as a framework within which the articles collected in this special issue are placed. We,
therefore, hope to be able to provide interesting food for thought that can be developed and expanded
upon in the articles that make up this volume.

Our approach is trans-chronological and multidisciplinary. We were formed in Italy and France in the
field of archaeology, archaeometry, art history, and history. Our focus is on quarries and rock-cut monuments
calling interviews of craftsmen, in-context experiences, stone analysis, and source texts.

2 Accounts for Drawing a Story of the Chaine Opératoire

To introduce the subject, it seemed essential to recall the early references to the chaine opératoire in the
archaeological literature. The concept is widely associated with French structuralist anthropology and archae-
ology, and especially the two authors, Marcel Mauss and André Leroi-Gourhan, whose names are linked to the
conception and formalisation of the notion, even though the former never used the term directly and the latter
only a few times (Djindjian, 2013; Lewis & Arntz, 2020; Martinén-Torres, 2002; Pigeot, 2011; Roux, 2019). The
important contribution of Marcel Mauss lies in the fact that he was the first to formulate the link between
technical activities, social influences, and the historical context, thus integrating each gesture into a precise
framework (Mauss, 2004). The authorship of the definition of the chaine opératoire is attributed to Leroi-
Gourhan (1964, p. 164) and appears in Techniques et Languages, the first volume of his work Le Geste et la
Parole: “Technique is both the skill and the tool, organized into a sequence by a genuine syntax that gives
operational series both their rigidity and their flexibility.”" This definition is quoted and widely used in most
works dealing with the chaine opératoire. In the book, fundamental notions are defined, such as technique,
skills, and above all the idea of series, a clear sequentiality of actions which is eminently marked by using the
word chaine.

1 Translation from French to English by the authors.
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Following the tradition started by André Leroi-Gourhan, the concept of the chaine opératoire was further
developed by prominent ethnologists and anthropologists whose work refined the initial definition and
applied it concretely to different objects, societies, and contexts. Again, a systematic description of all the
theoretical-methodological nuances and implications of the chaine opératoire would go beyond the scope of
this article and would require a much more extensive dissertation. We will move forward by indicating those
initial takes on the concepts that we consider to be most useful for contextualising the works collected in this
volume.

New formulations were developed by Robert Cresswell and Bruno Martinelli (Fancello & Mary, 2018), both
insisting on the idea of chaine opératoire as a series of operations and a linear process involving a goal to be
reached at the end. These definitions were taken up by Héléne Balfet, whose work was aimed at demonstrating
the versatile aspect and the great diversity of the chaine opératoire (Balfet, 1991; Bril, 2019; Coupaye, 2015). The
development of this concept was not limited to anthropologists and ethnologists but appeared very early on
among prehistorians, probably due to the object of André Leroi-Gourhan’s research, but also through the work
of Jacques Tixier. His approach and contribution are fundamental for the development of studies on archae-
ological methods, mostly experimentation, that allow the empirical reconstruction of the chaine opératoire,
especially for artefacts dating to the prehistoric period, and particularly for lithic artefacts (Audouze et al.,
2018; Djindjian, 2013; Le Brun-Ricalens, Potin, & Bordes, 2018).

Rather than going into details about the different aspects of the history of the concept of chaine opératoire
and the contributions of different researchers to its development, we prefer referring to the specific biblio-
graphy dedicated to the history of research and the roles of different scholars in refining the notion: the 2017
article by Christophe Delage and the 2018 response to this article by Francoise Audouze, Pierre Bodu, Claudine
Karlin, Michéle Julien, Jacques Pelegrin, and Catherine Perlés as well as the 2017 article by Frangoise Audouze
and Claudine Karlin covering 70 years of applications. It should be noted, however, that the history of the
chaine opératoire is particularly sedimented within the French tradition of studies. The term has been passed
on and perpetuated in French scientific literature, notably through the creation of a research group and
dedicated journal: Techniques et Culture by Robert Cresswell (Djindjian, 2013). On the other hand, as Ludovic
Coupaye (2015) points out, André Leroi-Gourhan’s volume Le Geste et la Parole was only translated in English
in 1999, and the whole of the Evolutions et techniques volumes have not been translated yet.

The chaine opératoire framework first applied within the subject of anthropology and, particularly the
study of techniques, became swiftly entwined with the concepts of material culture and technological choices
(Coupaye & Douny, 2009; Martinon-Torres & Killick, 2015). Research perspectives on these subjects, both in
anthropology and archaeology, have a different history in the British-North American tradition, with impor-
tant methodological and theoretical differences as well as a great variety of notions (Coupaye, 2015). Multi-
disciplinary and empirical perspectives are privileged through the questioning of the socio-cultural uses of
objects within the anthropological interpretation of consumption. This approach is reflected in the research
group, Material Culture Studies at University College London as well as in the Journal of Material Culture,
where the study of technology appears to be situated within Sciences and Technology studies (Coupaye &
Douny, 2009). The concept of technical styles, formulated at the Massachusetts Institute of Technology in the
United States between the 1970s and the 1980s (Martindn-Torres & Killick, 2015), is not formally opposed and
different from the notion of technological choices, they even come together in the work of certain authors such
as Pierre Lemonnier (1992), who contributed to the dissemination in the British-North American academia of
the chaine opératoire and its application in a rigorous theoretical framework (Martinén-Torres & Killick, 2015).
For some authors, the spread of the chaine opératoire in British-North American archaeology may be linked to
the publication in 1990 of the special issue Technology in the Humanities in the journal Archaeological Review
from Cambridge (Coupaye, 2015; Lewis & Arntz, 2020).

The chaine opératoire is a powerful syntactic scheme and it is therefore not surprising that it is now widely
adopted and used beyond Prehistory and the field of lithic studies. Nevertheless, the concept is not exempt
from criticism, especially regarding its theoretical roots. One of the strongest and most pertinent criticisms of
the chaine opératoire, but especially of its uses, was formulated by Francois Djindjian (2013). He rightly points
out the abuses of semiotics concerning this expression, which has finally passed into the everyday vocabulary
of archaeology, losing at times its conceptual meaning. Francois Djindjian prefers the clearer and more
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syntactically correct expression “enchainement d’opérations.”* Beyond the way this expression is used, Djind-

jian (2013) makes two critical points: the poor graphic representations of it and the lack of quantification of the
primary data mobilised within it.

It should be noted that theoretical reflections on the chaine opératoire are mainly carried out within the
frameworks in which it was born and developed, namely the anthropology of techniques and prehistoric
archaeology. For this reason, in this special issue, we have chosen to open the discussion by proposing studies
inside and outside these fields and to observe how researchers working on periods other than Prehistory use
and develop the concept. This inclusive and diachronic approach provides an opportunity to observe how this
concept has evolved and been embraced by different disciplinary domains in archaeology. This special issue
reflects different approaches to the same concept which we suggest could be structured along three main axes:
the biographical narrative of artefacts’ trajectories; the taxonomic description of gestures and skills behind the
making of an object; and an effort in understanding the relationships between craftspersons, societies, and the
environment, facing the challenges of interdisciplinarity. These selected research axes highlight the networks
existing between individuals and materials, whether crafting is perceived as a process in which multiple
human and non-human agencies are intertwined, or as practices reflecting artisanal traditions and cultural
identities.

3 The Chaine Opératoire: For Whom, Why, and When?

3.1 A Biographical Approach to Artefacts

One of the aspects that seems to be recurrent in the theoretical debate is the association of the chaine
opératoire framework with the biographical approach to the study of objects, conceived as a biographical
story of an individual (Gosden & Marshall, 1999; Joy, 2009; Kopytoff, 1986). There is no doubt that some
representations of chaine opératoire overlap with the life of the objects, considered as a linear evolution
from its conception to discard, including possible repair and reuse. Nevertheless, there are nuanced distinc-
tions between the two schemes that can be considered. Discrepancies have been pointed out by Maxence Bailly
and Hugues Plisson (2008): the two temporalities, that of the individual and that of the object, may come close
but are not necessarily superposable, leading to an idiosyncratic narrative of life and death cycles. Without
seeking an overlap that may be forced, it seems better to recognise that the temporality of the object is rather
different from that of humans, the life cycle is characterised by a different flow: permanence, returns, and
abandonments that respond to a rhythm unthinkable for human beings. It could probably be simpler to
observe that humans and non-humans exist at different rates and that a biographical narrative could help
not normalise temporalities but proceed descriptively. Time becomes visible on the object through the over-
lapping of gestures and know-how applied to its creation and modifications: a narrative constructed through
alterations, appropriations, and repairs. The technical steps aimed at regenerating and recontextualising an
object become particularly interesting for establishing the connections between technicality and socio-cultural
context. In these cases, we are dealing with fragmented, multiplied chaines opératoires that unfold in different
chronological and cultural contexts, weaving new relationships between the object and human actors (see in
this special issue Martiniello, Capitanio, Sciuto, Legnaioli, & Raneri, 2023).

The biographical approach refocuses on the artefact and its interactions with individuals, while addres-
sing a defined cultural environment as well as social and collective representations (Bensaude-Vincent, 2012;
Kopytoff, 1986). The notion of the object’s biography also concerns the different contexts it may have encoun-
tered and passed through, referring to different interpretative frameworks but also to, potentially, multiple
physical treatments (Coupaye, Labat, & Ziegler, 2020; Kopytoff, 1986). While the biographical approach, as first

2 This term could be translated as "sequence of operations” (Coupaye, 2022, p. 39).



DE GRUYTER Reconsidering the Chaine Opératoire == 5

theorised by Igor Kopytoff (1986), underpins a particular attention to interactions among objects and with
people, the same approach could encounter some limits when dealing with the multifaceted depiction of
technical procedures (Lewis & Arntz, 2020). The cultural value underpinning the biography of the object might
not be comprehensive of all the agencies underpinned in the technical process.

The primary use for the chaine opératoire is a concrete representation of the technical process, for the
anthropologists, and a model for the technical analysis of artefacts, for the archaeologist (Buob, Chevallier, &
Gosselain, 2019). The concepts of life and death, applied to artefacts, may sound captivating when evoking the
agency of living bodies, but risks to be guiding the interpretation towards dualistic categories of presence/
absence, use/abandon, animate/inanimate. The association of chaine opératoire and biographical approach
should maybe point at drawing complexity, outlining transformations, links, cycles, and pathways. Although
the chaine opératoire does not constitute a biography of the objects, it makes it possible to outline certain
technical elements of the objects’ journey (Joy, 2009). The two approaches seem complementary, rather than
overlapping, as an account of the links between culture and techniques, embodied in the object itself. As
Coupaye et al. (2020) point out, the biography of the archaeological object is manifested through the physical
traces on it referring to a past presence, action, or process. The chaine opératoire is suited for the study of these
material traces, making the framework particularly interesting for developments in materials science and
archaeometry (Jones, 2004; Martinén-Torres & Killick, 2015).

From an archaeological point of view, the idea of mapping objects’ life-histories can be seen as a broader
approach to unravelling the links between technical tendencies, local know-how, and materials supply, in a
way that helps also focus on different stages of an object’s journey (Joy, 2009). Objects and architectures may
follow several paths, changing function, cultural, and social value, undergoing several “deaths” and “reincar-
nations” (Joy, 2009; Tringham, 1994, 1995), all information that is fragmented and partially lost. The biogra-
phical approach overcomes the difficulties that might arise from the discontinuity of the biographical data by
focusing on a macro scale, to observe technological changes over the long term (Joy, 2009). The object becomes
part of a broader assemblage in which individual trajectories are intertwined. The chaine opératoire is a tool
for organising some key nodes of the agencies’ network, from materials to craftsmen. A broader perspective
can help with the study of materials that are less represented in the archaeological record or approaching a
new typology (see Anguissola, 2023 in this special issue). Likewise, the chaine opératoire framework can be
helpful in unravelling non-functional practices, which underlie the embodiment of community beliefs. Tech-
nical practices become a bridge between spiritual symbolism and material gesture (De La Fuente & Vera, 2023
in this special issue).

3.2 The Gestures and Craftperson Behind the Chaine Opératoire (or Cognitive and
Sensory Approach)

By allowing the representation of the technical process, thanks to the observation of the objects and the
marks they bear, the chaine opératoire makes it possible to write the object’s own testimony — almost an
autobiography — but also to incorporate the object into the narrative of humans, whether it be the craft-
sperson whose hands and tools would leave these traces on the matter or other events the artefact has
witnessed or taken part to (see on this Andrefsky, 2012; Bar-Yosef & Van Peer, 2009). Through the sequence of
movements and gestures, the chaine opératoire allows the link between the material and the human,
between the individual who makes the object and the object that is made (Walls, 2016). This approach might
suggest a hierarchical system in which the agency of the material is given little consideration. This kind of
reading of the chaine opératoire derives from a processualist imprint; however, the taxonomic scheme
presents great versatility and can also be used within a symmetrical approach (see Nilham, 2023 in this
special issue). The idea is that by looking at the intersection of hands and matter we are able to move the
research focus on both those craftspersons, whose direct witness is absent from archaeology (Treuil, 2011),
and the non-human agents too often regarded as passive actors in technical processes. This can be addressed
from a number of different perspectives, with a particular focus on cognitive and sensorial aspects, through
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multiscale relationships between people and matter, as well as between human populations and their
cultural and social environment.

The links between cognitive sciences and archaeology are multiple, i.e. the important work of Jacques
Pélegrin, Claudine Karlin and Pierre Bodu, (1988) and the book edited by René Treuil (2011), L’archéologie
cognitive, illustrate perfectly. The cognitive approach is applied in studies on transmission, learning, and
apprenticeship, particularly in prehistoric lithic studies but also in the investigations of ceramics (Bril,
2002, 2019; Eerkens & Lipo, 2007; Pigeot, 2011; Treuil, 2011; Walls, 2016). The process of learning a task and an
operative sequence within the framework of the chaine opératoire is a particularly developed theme. Several
authors have examined the different mechanisms involved in learning, whether they are factors related to
cognitive and motor development, and therefore directly relevant to the individual, or cultural factors, and
thus connected to the collectivity (Castafieda, Consuegra, & Diaz-del-Rio, 2019; Roux, 2019; see also the contribu-
tions of Calvo Pefia, 2023 in this special issue). The emphasis on the study of skills and the relationship between
individuals and groups in the development and transmission of these competencies is also reflected in works not
only on apprentices but also on experts and the different levels of expertise achieved in various technical tasks
(Torres & Preysler, 2020). The cognitive approach in archaeology also allows us to look at the processes of
invention and the transmission of know-how, from the appearance of the first tools to the mechanisation of
traditional techniques (De Beaune, 2011; Lamesa, 2022). The process ontology, as outlined by Gosden and Mala-
fouris (2015), provides tools for analysing the agencies intertwined in minds in action, exploring the process of
making as an intersection of embodied cognition and materials (Malafouris, 2021).

The influence of cultural, social, economic, and political conditions on the technical act is no longer in
doubt (Martindn-Torres, 2002; Pigeot, 2011), and tracing the links between technical tendencies, labour orga-
nisation, and some specific social traits in communities is an appealing endeavour (see in this volume Lamesa,
Gély & Launay, 2023). Through the chaine opératoire we are able to re-establish the voice of the gesture, even
when the archaeological record is extremely fragmented, tracing back connections and relationships between
individuals and groups (see Anguissola, 2023 in this special issue). Nevertheless, all this calls upon a set of
interwoven disciplines, to provide new information on past societies as well as their environments.

3.3 Understanding Technicites Through the Challenge of Interdisciplinarity

At the heart of archaeological and anthropological studies on technology, the chaine opératoire unfolds its
potential when applied in multi-inter-transdisciplinary studies. As early as at the time of Jacques Tixier’s
works, it became clear that technical studies could not only function through the documentation, analysis, and
interpretation of the traces on archaeological objects (Audouze & Karlin, 2017; Tixier, 1988) but also needed to
be integrated with information gathered through other methods. In Prehistory, experimentation was very
quickly perceived as an essential scheme for understanding the gestures of the past. The empirical testing of
the physical implications of production steps became a widespread practice for all archaeologists, largely
contributing to a better understanding of craftspeople, materials, and tools. Similarly, an early processualist
approach to ethnoarchaeology helped creating the nomenclature and a reference pattern for applying a chaine
opératoire-based scheme to the study of ancient crafts, with the possibility of making direct analogies between
archaeological information and the results obtained from fieldwork. Although scholars have questioned the
relevance of a prominently descriptive approach to the production process observed through ethnoarch-
aeology (Gosselain, 2016), it is precisely the understanding of the socio-cultural context of the technical gesture
in its immanence that reveals the complexity of the human-material-social relationship (Lyons & David, 2019).

A quantitative analysis of the chaine opératoire steps could also be pursued through a normalisation of
vocabulary, and computational analyses, not without risks of falling into representations that are not statis-
tically relevant, as pointed out by Frangois Djindjian (2013) (Treuil, 2011). The majority of these quantitative
works focus on a forensic recording of the movement itself, applying ergonomics, kinetics, or kinematics to
highlight the differences between the gestures of a skilled craftsperson from those of an apprentice (Bril, 2019).
Some of these studies could be seen as convening over an idea of technique, as defined by Jacques Tixier, being
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the mode of physical action over the material, while the method would rather be the implementation of the
transformation of the material (Bril, 2019; Inizan, Reduron-Ballinger, Roche, & Tixier, 1999).

Technical studies have then evolved considerably with the emergence of archaeological sciences (Boivin,
2005; Jones, 2004; Martinon-Torres & Killick, 2015). This combination of disciplines from geology, chemistry,
physics, or engineering has provided completely new data to further refine the definition of technical ten-
dencies. In particular, the development of provenance studies has shed light on procurement strategies and
raw materials supply networks, providing data for a better definition of the early stages of the chaine
opératoire (Vassanelli, Petrinelli Pannocchia, & Starnini, 2023 in this volume). The application of analytical
methods allows for a better understanding of material procurement and the outlining of a network between
humans and their environments, providing technical details about the provenance and processing of raw
materials that are relevant to our understanding of gestures.

In particular, the emergence of new theoretical trends that aim at establishing a more symmetrical
relationship between humans and non-humans helped the reflection over the agencies of raw materials
themselves within the chaine opératoire. While in the early formulations of the chaine opératoire the distinc-
tion between the hand and the material was clear and the categorisation of technical tendencies was done only
considering tools and movements, the impact of new-materialism and post-humanist thinking on the under-
standing of production processes brought a new perspective over a structuralist taxonomy (Schlanger, 1994,
p- 144). The work of eminent philosophers and anthropologists such as Jane Bennett (2009) or Tim Ingold (2013)
has shown how humans live with things, creating objects together with the raw materials themselves, in an
exchange that can be associated with a symbiotic act. These concepts, when correlated with the archaeometric
investigation over artefact’s provenance, constitute the core for a transdisciplinary take on investigating the
life of human communities within their territory. The chaine opératoire framework could also help decipher
these entangled arrays of features characterising a taskscape (Ingold, 1993). As Lyons points out (2020), the
physical engagements with landscapes can be investigated through the outlining of different gestures, mate-
rials, and knowledge that are underpinned in the metamorphoses of a territory. There are several environ-
mental implications that root the chaine opératoire to the environment as well as socio-cultural context. For
instance, several environmental proxies can be involved in a technical process and speak of the links between
the process of making and the territory in which humans lived and provide technical details about the
provenance and processing of raw materials that are relevant to our understanding of gestures (see Solnay,
Kreiter, & Szilagyi, 2023 in this special issue). The scalarity of the chaine opératoire system becomes the key to
clarifying intangible social aspects related to the life of communities in the territories. From the analysis of
single objects to the tracing of networks of environment, communities, and production, the gesture and
reconstruction of technical expertise can provide interesting perspectives for the analysis of palimpsest
landscapes.

The analysis of techniques is now being pursued also outside of the fields of archaeology and anthro-
pology, as pointed out by Buob et al. (2019). Particularly, interesting developments are taking place in the fields
of computer science, heritage studies, and museology (Buob et al., 2019). The latter two disciplines are directed
towards the later stages of the life of the archaeological materials leading them into a whole new sphere. In
these subjects, it is no longer a question of providing methods and tools for technical descriptions but rather of
delivering new interpretative frameworks within which the chaine opératoire can evolve and continue to be
questioned. Heritage studies and museology are particularly interesting in their desire to implement, tran-
scribe, and exhibit the technical universes using the chaine opératoire (Calafat & Chevallier, 2019).

4 Conclusions

By looking at the concept of the chaine opératoire beyond the environments in which it originated and
developed, i.e. lithic studies and Prehistory, we can see how different attitudes have been adopted by archae-
ologists of different backgrounds. The ideas are multiple and complementary. We can therefore only subscribe
to Marcos Martinén-Torres’s conclusion (2002) that the chaine opératoire is an ensemble of approaches. We are
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aware that this introduction is not exhaustive with regard to the many facets of chaine opératoire studies, so
we have opted for a text that runs through the topics touched upon by the contributions presented in this
special issue, and we defer a more in-depth review of other topics to future studies. Beyond the different
theoretical standpoints behind the way researchers are now appropriating the conceptual scheme, this volume
can contribute to shedding new light on the possibilities in applying the chaine opératoire. The fil rouge that
links all the case studies presented is surely the search for the human gestures in the interaction with the
materials. In these studies, the chaine opératoire remains the common point, but it only takes on its power and
delivers information about past societies in combination with other tools and disciplines, the study of context
being a keystone of these investigations.
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