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ABSTRACT KEYWORDS
The concept of the chaine opératoire was popularized in the English-speaking Chaine opératoire;
world for the first time in the Archaeological Review from Cambridge in 1990.  operational chain; lithic

At that time, the history of the integration of this concept into French technology; French
prehistory had begun. It would take a few years for this process to be  Prehistory; Leroi-Gourhan
successfully completed and more years for the history of research in lithic

technology to take this into account. However, the concept and its history

have, since the 1990s, been the subject of particularly intriguing writing and

rewriting issues. This article presents the state of knowledge on this matter 1)

by exposing what could be called the ‘official’ version of this history and 2) by

correcting it with concrete historiographical facts gathered in the literature. In

doing so, it also speculates on the context and motivations of scholars

involved in these projects of writing the concept of the chaine opératoire.

Introduction

In the 1970s in France, the study of lithic assemblages was dominated by a well-entrenched way of
working and thinking, namely ‘morphological typology’ (typologie morphologique) with its set of
analytical methods, including the type-list of retouched tools and the cumulative chart (Bordes
1950). Francois Bordes, of the University of Bordeaux, was the founder and one of its leading
advocates. Yet not long after, in the late 1970s, a novel approach emerged, which involved various
levels of analysis, aiming at finding humans behind the stone artefacts. This trend was accom-
panied by the enthusiastic development of new concepts and methodological tools to meet its
ambitious goals. These prehistorians then discovered and became aware of the potential of the
concept of the chaine opératoire (operational chain) recently redefined and applied by ethnologists
in line with André Leroi-Gourhan who had invented the concept in 1964. From that moment, the
chaine opératoire concept established itself as a rich means of investigation for studies of lithic
assemblages (Karlin and David 1999, 35) and its transfer from ethnology to prehistory represents a
milestone in the history of our ideas.

The concept of the chaine opératoire is now well-known among prehistorians, even in the
English-speaking world (Schlanger and Sinclair 1990; Tostevin 2011; see also Karlin 1992; Karlin and
Julien 1994; Schlanger 1994, 2005; Sellet 1993). It provides an analytical framework through which
the observer tries to bring together, within the technical time frame (from the procurement of a
raw material to the abandonment of an object-tool), materials, tools and actors and their actions. A
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further step is to connect each technological (sub)system to other aspects of the socio-cultural
environment.

It is perfectly normal that ideas in prehistory, behaving like fashions, as in most scientific
disciplines, often fade away and are suddenly replaced by other trends. So it is not an unknown
phenomenon that researchers discover specific concepts in another discipline and borrow them.
Yet what is surprising is how this process took place with the chaine opératoire concept. As will be
seen in this paper, André Leroi-Gourhan, after the Second World War, made gradual changes in his
research, increasingly focusing on prehistory rather than ethnology. If Leroi-Gourhan did not apply
the concept of the chaine opératoire himself — too busy with his various scientific and academic
activities — why did his students and direct heirs not move in this direction before the 1980s? What
was research like in the early 1980s at the time of appearance of the chaine opératoire concept in
prehistory? What was Leroi-Gourhan’s role in the invention of this concept in the 1930s-1960s? In
addition what was the evolution of this concept in the 1970s-'80s? How can we interpret recent
patterns of the development of this concept from the 1990s onwards?

These intriguing questions prompted me to resume reading the literature. The approach that
| chose at the start of this project was constantly to question the sources, to read as many
publications as possible and eventually to question witnesses from the time. In this vein, a
different reading combined with a critical analysis of the literature allowed the re-opening of
the discussion by providing some new historiographical elements that shed light on these
particularly crucial years; it is a different reading because official and consensual discourses on
the history of this concept were rejected. New facts then appeared that altered the level of
previous understanding of the scenario and that revealed a greater complexity to this history of
the concept of the chaine opératoire. However, this reading has raised even more questions than
answers. Certain facts had been forgotten, changed or retracted. Besides these already intriguing
absences, wilful behaviours of collective manipulation and falsification of the recent past can be
also highlighted. Furthermore, this history of the chaine opératoire concept has been associated on
several occasions with convergence in the development of concepts and ways of thinking. Finally
we may uncover some underlying mechanisms of French research in prehistory through the very
distorted and sanitised version of a story that is now accepted by all. Since the 1990s, we have
been asked to believe that there is a direct link in the concept of the chaine opératoire from Leroi-
Gourhan to his disciple anthropologists (notably Balfet’s team, ‘Comparative Technology: Materials
and Manners’ - ‘anthropologists’ throughout this paper are ‘cultural anthropologists’) and an
indirect affiliation with his disciple prehistorians (Karlin 1992, 108). But nothing is less certain.

The time frame underlying the questions used to address this topic was followed from a more
detailed and critical angle. This paper reviews first the 1980s when the concept of the chaine
opératoire appeared in prehistory, borrowed from ethnology; then, we follow its history through to
the present; finally, we plunge back into previous decades to explore the origins and evolution of
the concept in the first half of the twentieth century. Throughout the paper, we follow André
Leroi-Gourhan's career, which provides a guide.

Appearance of the chaine opératoire concept in archaeology/prehistory

Starting in 1986, French prehistorians described how they borrowed from ethnology the concept
of the chaine opératoire (Karlin, Pelegrin and Bodu 1986; Karlin, Bodu and Pelegrin 1991; Pelegrin,
Karlin and Bodu 1988; see also Karlin 1992; Karlin and Julien 1994; Texier and Meignen 2012).
However, this is the ‘official’ version. It seems that the term quietly appeared in the literature in
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1979-80. One can only be amazed at the uncertainties and contradictions surrounding how this
concept emerged in prehistory.

In order to try to see things a little more clearly, we take a step back and explore the decades
before the 1980s, following our guide, André Leroi-Gourhan. In 1964, the Magdalenian site of
Pincevent was discovered south of the Paris Basin. Leroi-Gourhan was going to devote his time
and efforts to the scientific exploration of this site. A multidisciplinary group of researchers, who
would take the name of Ethnologie préhistorique (‘Prehistoric Ethnology’), created by Leroi-
Gourhan in 1967 (see Baffier et al. 1988; Karlin, Pigeot and Ploux 1992; Valentin et al. 2015) was
recruited to assist him and Michel Brézillon (Leroi-Gourhan and Brézillon 1966, 1972). The person
in charge of the technological aspects in the study of the lithic industry was Claudine Karlin.
Pincevent offered a major advantage over many other archaeological contexts of the time.
Embedded in very fine and undisturbed archaeo-stratigraphic levels, in situ clusters of knapped
flints were dug up as if the knapping activity had taken place the day before. Such a sedimentary
context allowed Leroi-Gourhan to develop his ‘horizontality’ approach and, as a corollary, to apply
fully a whole series of conceptual and methodological tools, such as spatial analysis and lithic
refitting.

Such an archaeological context and the intellectual milieu in which the new generation of
researchers was trained were therefore particularly favourable to the development of technologi-
cal studies. Besides the close collaboration with the Patron (Leroi-Gourhan’s nickname within his
school of thought), Karlin and some of her colleagues (e.g. Francine David) also appear to have
gathered regularly with anthropologists of technology, most notably Balfet's team, in the base-
ment of the Musée de 'Homme (Cousin 2010; David and Karlin 2010; Digard 1979). In the 1970s,
this younger generation was made aware of research and publications in cultural technology (see
below). Yet the studies of the lithic assemblages at Pincevent (and at other Magdalenian sites of
the Paris Basin) do not document any conceptual change resulting from this exposure. The
expression chaine opératoire appears only once at the time - but with no consequence - in the
effort at a synthesis of stone-tool terminology and typology carried out by Brézillon (1968; see
Sellet 1993). The Ethnologie préhistorique team thus did not look at Evolution et techniques (Leroi-
Gourhan 1943, 1945) or Le Geste et la parole (Leroi-Gourhan 1964, 1965) to develop from Leroi-
Gourhan's conceptual “toolboxes” an innovative theoretical and methodological framework,
including the chaine opératoire concept as a grid for observation and interpretation of technical
facts such as flint knapping. In the context of the time, it is therefore all the more surprising - and
this fact is still unexplained - that the Ethnologie préhistorique team did not engage in reflections
along the same line as the anthropologists of technology nor did they borrow conceptual tools
such as the chaine opératoire earlier in the 1970s.

So what really happened in the 1970s-'80s? Besides Leroi-Gourhan’s school in Paris, another
school of thought was created in Bordeaux in 1956 by another great figure of French prehistory:
Francois Bordes. Bordes focused on reforming the study of lithic industries, restructuring its
terminology and defining a tool typology illustrated by type-lists and cumulative charts (the
‘Bordes Method’; Bordes 1950). Whereas previously specific tool types were the focus, Bordes
was urging prehistorians to take into account whole tool assemblages. This approach quickly
became a dogma which had a huge influence on lithic studies for several decades.

Yet it seems that neither Leroi-Gourhan’s nor Bordes’s school was to initiate the theoretical
move towards the concept of the chaine opératoire. Another scholar, Jacques Tixier, later accom-
panied by a team of skilled lithic specialists named the Préhistoire et technologie (Prehistory and
Technology) team, came closest to ‘re-inventing’ the chaine opératoire concept in the 1970s. But
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this was completely independently of the main currents of thought. Far from this atmosphere of
intellectual competition, Tixier developed an interest in prehistory in the 1940s, while relatively
isolated in Algeria (before returning to France in 1962, attached to the Laboratory of Prehistory,
National Museum of Natural History, under Lionel Balout). He was initially self-taught, without a lot
of publications at his disposal to inform him. Throughout his professional career, he has never
been inclined to take advantage of theoretical considerations to enrich his own thinking; he was
instead rather ‘hands on’ (Tixier 1978). He believed that the best way to advance the study of lithic
industries was in the experimental practice of flintknapping. The year 1964 marked a high point in
his career, with his participation in the meeting on lithic technology at Les Eyzies-de-Tayac
(France) with the most experienced knappers of the time (i.e. Don Crabtree and Francois
Bordes). The following year he attended a symposium on African prehistory in Burg-Wartenstein
(Austria) to present, for the first time, his dynamic and technological approach to the study of lithic
industries (Tixier 1967). His colleagues considered, almost twenty-five years later, that this pub-
lication marked the founding moment in the renewal of studies of lithic assemblages (Perles
1991a). His (second) doctoral thesis, defended in 1978 at the University of Paris X-Nanterre, was
another opportunity for Tixier to expose at length his personal views of the study of lithic
assemblages. According to him, it must be possible to retrieve techniques, actions, human choices
and intentions from chipped flint artefacts.

The years 1979-86 represented a turning point with the appearance (finally) of the concept of
the chaine opératoire in the literature. In May 1979 Tixier organized a round-table (Tixier 1980). The
starting point was the ‘dehumanization’ of typological studies of lithic assemblages. This select
meeting allowed Tixier to rally other researchers (including H. Roche, M.-L. Inizan, C. Perles, D.
Binder, M. Otte, D. Cahen, L. Meignen) to his position on lithic technology. The chaine opératoire
concept appeared for the first time, but still timidly on this occasion. It continued to progress very
quietly the following year, particularly from the pen of Belgian prehistorian, Daniel Cahen, who
would be the main scholar to contribute to the diffusion of this concept in the literature at the
time (Cahen 1980; Cahen and Karlin 1980). Yet the concept was still far from being accepted by all,
and it was yet to become a key methodological tool for prehistoric research. Everything at the time
was still debated; the terminology was in its infancy; the concepts were not yet fixed.

Some hypotheses to describe the context of the appearance of the chaine opératoire concept in
the prehistoric literature in 1979-80 will now be put forward. One may legitimately ask whether
such a concept could not come naturally to the mind of an experienced flintknapper and/or to
someone applying a dynamic and technological approach to lithic assemblages. In this way of
thinking, any lithic specialist would attempt to order actions and objects in the technological time
frame. When reading Tixier we come across expressions like ‘chaine des actions de fabrication’
(‘chain of manufacturing actions’; Tixier 1978, 24), ‘enchainement des techniques’ ('sequencing of
techniques’; Tixier 1978, 54) and ‘la somme des actions techniques dans leur ordre chronologique’
(‘the sum of technological actions in their chronological order’; Tixier 1978, 71); or in Michel
Dauvois, ‘ordre des gestes techniques’ (‘order of technological gestures’; Dauvois 1976, 194), ‘idée
de succession des gestes techniques’ (‘the idea of succession of technological gestures’ (Dauvois
1976, 195, 201); or in Cahen, ‘reconstituer la chaine des opérations’ ('to reconstruct the chain of
operations’; Cahen in Van Noten et al. 1978, 59). Do we need more examples to be convinced that
this intellectual trend was in process and that it was close to reaching the famous expression? With
Cahen in 1980, the final accomplishment was achieved: from ‘reconstituer les séquences de
production’ (‘to reconstruct the sequences of production’; Cahen and Karlin 1980, 1261) to the
‘reconnaissance des chaines opératoires’ (‘recognition of operational chains’; Cahen and Karlin 1980,
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1261). | would argue here that these prehistorians, outside the two main scientific schools of
thought, ‘re-invented the wheel'. They found the concept of the chaine opératoire again through a
different intellectual pathway, without any connection to or influence from ethnology.

Thus everything was going very well in the early 1980s on the path of renewal of lithic
technology paved by Tixier and his colleagues (Bon 2009, 153, fn. 1). The new chaine
opératoire concept looked very promising as a powerful analytical tool in the study of lithic
assemblages.

Yet in 1986, a different version of the history of this concept appeared in the literature. Two
research teams were involved in this process: the Ethnologie préhistorique team with Claudine
Karlin and Pierre Bodu, and the Préhistoire et technologie team with Jacques Pelegrin. These three
scholars together exposed their conceptual innovation in two different contexts. First, they took
part in a session of the French Prehistoric Society on the theme of prehistoric technology,
organized in February 1986 near Paris (Karlin, Pelegrin and Bodu 1986; Pelegrin, Karlin and Bodu
1988). Second, Karlin was involved for several years in a working group on technology, headed by
Balfet at the Musée de 'Homme in Paris, that led to the publication of a book where one can find
one of the founding papers by our three authors on the application of the concept of the chaine
opératoire to prehistoric lithic assemblages (Karlin, Bodu and Pelegrin 1991). In both cases, these
three researchers were rather sketchy concerning the circumstances that led to the transfer of the
chaine opératoire concept from ethnology to prehistory. They explained that they discovered the
concept following a conference on ‘Cultural Technology’ organized in 1982 by some anthropolo-
gists of technology. In the Proceedings, they emphasized a paper by Pierre Lemonnier (1983a)
which became a reference for their own thinking and that of others later on.

Why such a turnaround in the writing of the history of the concept of the chaine opératoire?
What happened during this relatively short period from 1980 to 19867 The literature tells us very
little about the exact circumstances of this transfer of the chaine opératoire concept. Obviously,
prehistorians discovered among ethnologists similar concerns to their own about the study of
technology. They also discovered that it had a long anthropological tradition even if it was
relatively marginal within this academic field (Digard 1979; Martinelli 1988; Pelras 1973).
Prehistorians seemed particularly impressed by the extent of theoretical reasoning and informative
achievements in the knowledge of technological matters among the anthropologists. The chaine
opératoire concept appeared sufficiently useful and reliable to prehistorians to be integrated
within their own questions and approaches (Karlin and Julien 1994; Karlin, Bodu and Pelegrin
1991; Pelegrin, Karlin and Bodu 1988; see also Audouze 1999; Julien 1992). This concept also
offered novel analytical perspectives for archaeologists. It suggested that any technological (sub-)
domain (flint, bone, clay, etc.) interacts with other technological and socio-cultural areas in a
systemic manner (Cresswell 1983; Lemonnier 1983a). Lemonnier (1989, 1992), among others, also
emphasized another dimension - the technological representations in the actor's mind - that he
considers as a fundamental feature to take into account in the understanding of any action on
matter.

This atmosphere seemed very stimulating at the time. Some avenues explored by ethnologists
were rapidly integrated into the field of investigations of prehistoric technologies. The papers by
Karlin, Pelegrin and Bodu were supposed to illustrate this new step in the history of their discipline
and to open a promising chapter in the application of the anthropological chaine opératoire
concept to prehistory. This trend was later illustrated by the works of Nicole Pigeot and Sylvie
Ploux, who could be considered as the main scholars to carry on the theoretical framework
initiated by the 1986 publications (e.g. Pigeot 1987; Ploux and Karlin 1994).
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Since the 1990s

This trend, however, seemed to fade away in the early 1990s. Leroi-Gourhan retired in 1982 and
died in February 1986 at the age of 74. On the ethnology side, Balfet retired in 1987; Cresswell
followed in 1992. On the prehistory side, Bordes died in April 1981 at the age of 61 and Tixier
retired in 1989, leaving the Parisian academic milieu suddenly and definitively. The 1980s were
thus marked by the virtual disappearance of all the great figures of French prehistory. The schools
of Bordeaux (Bordes) and of Tixier were particularly affected and did not survive well through
these profound changes.

In October 1990, a major symposium in Antibes was organized around the theme of lithic
technology (Perlés 1991b). It provided a good picture of the state of lithic research and it was
supposed to become a reference point for decades and generations to come. It was organized
exclusively by Tixier's team, as a gift for his retirement, and Tixier was indeed present for this great
gathering of French prehistorians. Yet, beyond this pretext, it was Tixier's work and his dynamic
and technological approach to lithic assemblages that were highlighted on this occasion. The
organizers entitled this symposium: 25 ans d'études technologiques (25 years of technological
studies). They chose to trace the roots of modern studies of lithic technology to 1965 in a paper
given by Tixier at the African prehistory conference in Burg-Wartenstein (Tixier 1967). The historical
and theoretical foundations of this meeting therefore made no reference to Leroi-Gourhan and his
reflections on technology.

In the early 1990s, the impact of research conducted by Tixier's team in the 1980s was still
acknowledged - notably by the Ethnologie préhistorique team (Audouze 1992; Karlin 1992). The
reference to these works quickly faded away, however, and disappeared almost completely after
2000. It seems almost inappropriate to remember that Tixier played a key role in the recent history
of lithic technology (although see Audouze 2008); at most it is acceptable to mention his
contribution to experimental flintknapping. One cannot help thinking that, since Tixier's retire-
ment, his memory and work have not been valued as they should.

To the contrary, the academic context has not been the same at all regarding Leroi-Gourhan'’s
school. In the years following his death in February 1986, numerous publications, as well as
conferences, commemorated his life (e.g., Bernot 1988). Conferences and publications have also
appeared occasionally since 2000. According to this literature, it appears that Audouze and Soulier
for the prehistory side and Martinelli for the ethnology side are the most active ‘heirs’ to promote
the memory of the Patron (Audouze 2002; Audouze and Schlanger 2004; Soulier 2015).

Anthropology of technology I: the years 1930-60

As we saw earlier, the consensual — and currently dominant - discourse tells us that Leroi-Gourhan
proposed the term chaine opératoire (Leroi-Gourhan 1964) as an analytical concept for the
technological study of artefacts and actions (Bon 2009; Dobres 1999; Karlin 1992; Karlin and
David 1999; Schlanger 1994).

Leroi-Gourhan explicitly used the term chaine opératoire in Le Geste et la parole. Most scholars
mention specifically the first volume Techniques et langage. Indeed it is a passage on page 164
which is regularly cited (e.g. Desrosiers 1991; Karlin 1992; Karlin and David 1999; Schlanger 1994,
2004, 2005). Here Leroi-Gourhan made the effort to propose a definition for the concept of the
chaine opératoire, but this was the only time in all of his work (Desrosiers 1991, 22; Karlin 1992,
108) Nevertheless, the term appears many times in the two volumes (particularly in Chapters VI
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and VIII of Volume 2; Leroi-Gourhan 1965). An analysis of its various versions is rewarding. The
word chaine is not only used in relation to technological considerations; it appears fairly inter-
changeably with that of enchainement (sequencing). Both terms imply a sequence, a link between
different elements in the areas of human palaeontology, linguistics or cognition. They reveal a
coherent rationale within Leroi-Gourhan’s thinking regarding humans and humankind transcend-
ing the divisions between biology and culture or technology (Groenen 1996; Sackett 1981;
Schlanger 1994).

Some scholars have subsequently tried to find an earlier anchor for the technological reflections
developed in 1964 in Le Geste et la parole. According to Balfet, Leroi-Gourhan’s assistant at the
time, it seems that he had already proposed this concept of the chaine opératoire in his 1952-4
courses at the Centre de Formation aux Recherches Ethnologiques (Balfet 1991). This view was later
promulgated by scholars who had not followed his courses, but relied on Balfet's memory
(Desrosiers 1991; Karlin 1992; Karlin and David 1999; Lemonnier 1992; Schlanger 2005). Was this
adjustment done better to match a contemporary publication, Guide d'étude directe des comporte-
ments culturels (Maget 1953), interesting (but poorly known) for its methodology on - among
other things — technology, objects and actions?

If some thinkers, like Marcel Mauss, one of Leroi-Gourhan’s teachers, or Marcel Maget, were
indeed very close to reaching the ‘magic’ formulation of this expression, it is particularly difficult
now to prove their influence on Leroi-Gourhan. First, he was an essentially self-taught thinker
(Leroi-Gourhan 1982). Thus he was not necessarily aware of all the ideas proposed by previous
researchers. On this matter, he honestly believed he repeatedly reinvented the wheel. He
described himself as a ‘detestable bibliographer’ (Leroi-Gourhan 1982); that is to say, he rarely
quoted his sources or acknowledged the influence of previous researchers (Martinelli 1988; Sigaut
2010, 2012). This attitude towards his sources of inspiration has sometimes been interpreted as if
Leroi-Gourhan made a clean sweep of previous knowledge and was solely responsible for the
thoughts and ideas he advanced (Sigaut 1990).

Was Leroi-Gourhan really aware of the methodological potential and the heuristic value held by
the concept of the chaine opératoire? In retrospect one must doubt it. His major works are full of
ideas and reflections related to a multitude of fields, which all have in common the focus on
humans. Therefore, Leroi-Gourhan had ‘lucky’ visions: he initiated many promising avenues of
research and he condensed many ideas and thoughts in his writings (Mahias 1994, 189; Martinelli
1988, 62, 63, 85). However, he never had the time or the opportunity to explore fully all of his
many insights (Desrosiers 1991; Hall 2011; Lemonnier 2011). It is also possible, as some have
suggested, that he did not perceive the heuristic potential of many of the concepts that he ‘threw’
in the ‘mix of a page’ (David and Karlin 2010, 153; Karlin 1992, 108).

Leroi-Gourhan clearly promulgated the term chaine opératoire in 1964. We should also accept
the fact that he had started to use the expression a decade earlier, in the early 1950s. Yet are these
arguments sufficient for some contemporary scholars to claim that he is solely responsible for the
authorship of this concept? This question is all the more justified now that some voices have
questioned this position or have suggested it should be more nuanced, highlighting other
possible contemporary thinkers and their ideas. At the time, and more generally through to the
1960s, other scholars were involved in studies of technology. Bertrand Gille’s contribution was
highlighted by Lemonnier (1983b); Sigaut (1987, 1993, 2012) acknowledged Reuleaux’s work (and
his ‘kinematic chain’) in the late nineteenth century and that of Haudricourt in the twentieth
century (among others); Marcel Mauss is also now emphasized thanks to Schlanger (1991), Dobres
(1999) and Sigaut (2012); Desrosiers (1991) gave some credit to Marcel Maget, who had previously
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been mentioned by Balfet (1975) and, briefly, by Karlin and her colleagues (1986, 1991). As
Francois Sigaut regularly notes, further historiographical research is needed to clarify the con-
tribution of each thinker and their relationships, and possibly to discover other scholars.

What to think then of all the foregoing considerations? Is the chaine opératoire really a great idea
conceived by a brilliant thinker (Leroi-Gourhan), as the current literature leads us to think? Some
divergent opinions now provide clues that the situation might be more complex than it seemed at
first. Another, more critical reading of the literature would be required to contextualize Leroi-
Gourhan’s role in the invention of the chaine opératoire concept and, beyond, better to define the
intellectual atmosphere surrounding his work in the years 1930-60. Nevertheless, if other thinkers
had, independently, come up with quite a similar dynamic vision of the study of technology through
different intellectual and academic pathways, then we are entitled to ask why the currently
dominant discourse needs a single iconic figure as anchor to its history and why it attributes the
concept of the chaine opératoire retrospectively only to Leroi-Gourhan. We shall try further to explore
what Leroi-Gourhan implemented that made his work in particular stay alive and last.

Anthropology of technology II: the years 1960-80

We shall now try to trace the evolution and descent of this concept over the years 1960-80. To do
so, let us again go back a few decades for context. The Second World War caused a great fracture
in the French academic world with the death of many intellectuals and a profound halt to the
transmission of collective memory. In 1945, former students of Marcel Mauss, including Claude
Lévi-Strauss, Georges-Henri Riviere, André Leroi-Gourhan, Michel Leiris and Georges Balandier,
meant to have careers as honourable as that of their teacher. Leroi-Gourhan, who was 34 years
old, saw himself as an actor in this renewal, an actor who had an ambitious plan (Cleuziou et al.
1991). He divided his time between Paris and Lyon, and between different institutions: the
University of Lyon and the Musée de 'Homme. Thus his life and career were very busy. He finally
returned to Paris in 1956 to teach first at the Institute of Ethnology at the University of Paris and
then at the Collége de France, from 1969 to 1982.

Among his most promising students from the start, Hélene Balfet seemed quickly to stand out.
Leroi-Gourhan entrusted her with important professional and institutional responsibilities (Cousin
2010; Grognet 2010). Soon Balfet was virtually alone in carrying out Leroi-Gourhan's ethno-
technology programme. Attached to the Musée de I'Homme, she led many distinct activities
simultaneously: management of collections, preparation of exhibitions, preparation of the new
hall on arts and technology (opening in 1959), teaching, study trips and research on pottery,
cooking, clothing and basketry (Cousin 2010; Grognet 2010; Pelras 2010). In the early 1970s, she
surrounded herself with scholars from diverse backgrounds but with similar concerns about ethno-
technology to form a group that remained informal until 1984 (Cousin 2010; Pelras 2010).

Her first technological interest, in the years 1950-60, focused on pottery, from both archae-
ological and ethnographical viewpoints (Balfet 1965, 1966, 1973). Balfet mastered the description
of the different steps of production and use of pots, as well as their more typological aspects. She
spoke of ‘manufacturing process’ and ‘technological processes’. The concept of the chaine
opératoire was not yet present in her writings. Evolution et techniques (Leroi-Gourhan 1943,
1945) was her main source of inspiration. Similarly, a 1973 article and her significant contribution
on Technologie (Balfet 1975) illustrated Leroi-Gourhan’s work and thinking. The chaine opératoire
concept appeared only in 1973; and as yet it was used quite timidly, associated with terms such as
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chaines techniques, opération technique, chaine gestuelle (Balfet 1973, 120, 121, 1975, 52, 53, 66, 68;
Pelras 1973). It was not yet the subject of distinct methodological or historical considerations.

At that same time the concept of the chaine opératoire finally attracted the attention of other
anthropologists of technology. One of the leading characters in this picture was the American
anthropologist, Robert Cresswell, who chose to settle and live in France after the Second World
War. He was also a former student and trusted colleague of Leroi-Gourhan (Bensa and Cresswell
1996; Guille-Escuret 1999; Jamard, Montigny and Picon 1999). In a seminal 1972 paper, he brought
up the term chaine opératoire on several occasions and provided a new definition for it (Cresswell
1972). In 1974 he founded his own research group Techniques et Culture, which also aimed at
addressing the issue of technology concurrently with Balfet’s informal group.

Why did it take decades of latency from the Second World War for Leroi-Gourhan’s technology
programme to be finally exploited? First, Leroi-Gourhan and Balfet were busy with a wide range of
activities and working in locations remote from Paris (Lyon until 1956 for Leroi-Gourhan; Aix-en-
Provence from 1969 for Balfet). Such a situation was unlikely to enhance significant methodological
advances. In the same vein, Leroi-Gourhan’s generation was the last one with an encyclopaedic
mind, mastering extensive knowledge in several intellectual fields. Thus, if Leroi-Gourhan was
passionate about technology and material culture, he also kept an open mind towards other areas
of scientific thinking (biology, palaeontology, prehistory, art, linguistics and so on) (Groenen 1996;
Schlanger 1994). By contrast, the following generation of researchers demonstrated a focus speci-
fically on technology. In other words, their aims were to produce significant scientific advances,
along with a focus on specific issues, and an environment conducive to debates and intense
discussions, and, finally scientists. These conditions finally came together in the mid-1970s. In
previous decades, the Centre National de la Recherche Scientifique, in particular, recruited many
anthropologists. Thus the very exclusive and specialized field of cultural technology was set up in
a configuration with two teams (Balfet’s and Cresswell’s; see Lemonnier 2011).

We may assume thereby that this intellectual and academic emulation led to the revival of this
sub-discipline. The Techniques et Culture team quickly took matters in hand. With this momentum,
it created a journal of the same name. Three issues came out from 1976 to 1978. The first issue
certainly impressed the small community of anthropologists of technology at the time, with
several theoretical and methodological papers specifically on the chaine opératoire. Cresswell’s
contribution offered the first operative definition — recognized as such by many (e.g. Karlin 1992;
Lefebvre 1999) - of the concept of the chaine opératoire. Thus Cresswell (and his team) should be
clearly acknowledged for the methodological and theoretical developments underlying this con-
cept (Guille-Escuret 1999; Jamard, Montigny, and Picon 1999; Schlanger 1994).

Historiographical patterns of a production of scientific knowledge: histories of the
concept of the chaine opératoire

Statement

Some would have us believe that there is a direct link of the concept of chaine opératoire from
Leroi-Gourhan (‘founding father’) to his disciple anthropologists (notably Balfet’s team, Technologie
Comparée: Matiéres et maniéres) and an indirect descent to his prehistorian disciples of the
Ethnologie préhistorique team (Karlin 1992). However, as we have shown, the situation is actually
much more complex. This story is already contradictory in itself for the prehistory side. Yet even on
the ethnology side the connection is neither simple nor direct as we have seen. A concept of the



Downloaded by [EP- IPSWICH] at 03:04 11 October 2017

WORLD ARCHAEOLOGY 167

chaine opératoire is reconstructed as appearing in a confusing academic context, disappearing for
a decade, reappearing through the conjunction of two ehnology teams (not to disappear again in
this branch), and being borrowed along the way by prehistorians very much attracted by such a
powerful heuristic tool.

Project of rewriting of the concept history

To move forward, it may be advantageous here to perform a comparison of these two (hi)stories:
the official and consensual version since the 1990s and the one reconstructed here, much more
intertwined and complex. This revised version covers scholars of the first generation (ancestors,
founding fathers) and the generations of disciples and heirs. By contrast, the official version is very
simplified and this simplification goes along with a profound reductionism.

The impression can be gained that a new historiographical programme was gradually put
together during the second half of the 1980s, and then implemented from the early 1990s
(perhaps from 19927). This project was carried on by some specific actors, namely disciples and
heirs of Leroi-Gourhan’s work and thinking, particularly those of the prehistory branch. This
ambitious programme translated first into a writing project that applied specifically to the concept
of the chaine opératoire and to Leroi-Gourhan'’s place and role in its story.

Why did this chaine opératoire concept arouse so much attention — perhaps even discomfort —
in the milieu of French prehistory in the 1980s? Chipped flints, due to their hardness and resistance
to natural agents, are the most common archaeological remains exhumed during fieldwork. Flint
has thus acquired a value and an interest that may outweigh other remains in the training of
researchers and in academia. In France, we find two major post-war figures who established their
own ‘school of thought' about the study of lithics: Francois Bordes and Jacques Tixier; Leroi-
Gourhan held a very marginal position in this picture. While Tixier's colleagues paid tribute to his
exemplary contribution to technological studies of stone industries at the 1990 symposium in
Antibes and tried to demonstrate that this type of research was initiated twenty-five years earlier
with Tixier's seminal publication, one may wonder if Tixier's team was not writing its own (hi)story,
with its 'hero’, its specific dates and events, its actors. Might we see here a means used by this
team to keep some influence in the field?

If this was the case, the Ethnologie préhistorique team could not possibly agree. A different story
of research on lithic assemblages was soon put forward, in which the concept of the chaine
opératoire and its ‘inventor’, André Leroi-Gourhan, held a key position. This new (hi)story devel-
oped at the expense of many actors, events, dates, ideas, etc. It was no longer a simple writing
project, but an ambitious programme of re-writing the history of the concept of chaine opératoire.
In this context, one may wonder if research was not directed at the time towards the emphasis on
a 'hero’, and only one hero. This hero was particularly well embodied by Leroi-Gourhan. An
exemplary personal life: orphaned, self-taught, embarking on working at the age of 14 and
eventually reaching the highest peaks of French academia (Colléege de France, Institut).
Scientifically, he developed all aspects of French prehistory to turn it into a modern and more
rigorous field: excavation techniques, spatial analysis, art and aesthetics, technology, ethnicity,
evolution and so on. We might be dimly aware that he owed some debt towards this or that
person or school of thought, such as the Soviet school of excavation for the décapage horizontal,
or Max Raphaél and Annette Laming on Palaeolithic art, etc., but nobody now seems to want to
hear about it. The truth is far less important than the narrative. In terms of technology and the
chaine opératoire concept, this official discourse was, in the 1990s, to relocate Leroi-Gourhan
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centre-stage by giving him a unique place in the genealogy of thinkers on technology and the
genealogy of this concept (Karlin, Bodu and Pelegrin 1991).

An interesting phenomenon in the history of science is the convergence of ideas and advances
of research. In the history of the concept of the chaine opératoire, as proposed here, we can
recognize two moments — rare enough to be reported - of convergence of ideas and research on
technology. Let us dwell a moment on the first of these moments (the other one being in 1979-80
when Tixier's team rediscovered the chaine opératoire concept), which roughly corresponds to the
early twentieth century. At that time, many thinkers on technology held views presenting similar
concerns, notably a dynamic view on the technological changes that a material may undergo from
its raw state to tools and their use. From this perspective, it is in fact wrong to look for the first
author who put in writing the term chaine opératoire. It is much more than an expression; it is
about a vision — dynamic and systemic — of human behaviour, with a whole theoretical and
methodological array of descriptive and analytical tools on all sorts of actions on matter. Thus it
seems rather problematic to attribute the authorship of the concept of the chaine opératoire to a
particular person. A single scholar or a specific work alone cannot crystallize all the views available
on technology. The era under consideration here appears in retrospect as an academic and
intellectual environment particularly favourable to ideas on technology, from an ethnological,
sociological or historical viewpoint (Karsenti 2011; Knittel 2011).

The project of rewriting the concept of the chaine opératoire by the Ethnologie préhistorique
team resulted in polishing and smoothing out the descent and evolution of this concept, and at
the same time it erased these singular moments of convergence of ideas.

Conclusion

By investigating this history, | had no ambition other than to get acquainted with facts which | had
not known in order to better understand the present state of research in lithic technology. It
turned out that many stories existed about the concept of the chaine opératoire, all more or less
mutually consistent. | had never thought my reading would lead me to so many chronological and
factual inconsistencies. The version of the (hi)story of the chaine opératoire concept proposed here
is based on a critical reading of the literature that helped single out several events spanning
almost the entire twentieth century. As the facts that may interest us in particular are often
unexpectedly present in the middle of a page, embedded in the body of the text, in footnotes,
etc., there is no claim here to have covered the entire literature concerned with the topic.

One must be well aware that this is only a very preliminary approach to the history of this
concept. Many gaps remain unfilled and therefore much research is still needed to present a more
realistic and coherent story. In this sense, any reading of a newly located publication, which could
contain additional information, is a test potentially to validate the scenario presented. So far each
such test has been positive, allowing consolidation and deepening of the historical framework of
the concept of the chaine opératoire. One can thus be confident that the story, even if partial, is
consistent with the reality of the events as they took place during the past century.

We must not forget that humans make history, their own history, a history written in the
present. But humans and their societies are also interested in their past and often display selective
memory. Do scholars act differently? Different views of science and scientists coexist at present.
One of them, with which | concur, considers that researchers are not abstract beings, without
feelings or religious, political, or cultural opinions. These intertwined aspects of a personality may
shade and influence anyone’s choices and feelings about research design or the paradigms
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implemented in research. But can a scientist go any further? Would s/he be able to manipulate
objective data for certain purposes? If so, which ones? What could justify the manipulation of data
and writings about the past? This would necessitate correcting, rectifying a particular setting for it
to become consistent with a particular view, advocated by one or more persons. In such cases it
would be done in order to maintain a system of thought already existing in the academic and
scientific world. The ‘official’ (hi)story of the concept of the chaine opératoire now seems quite
revealing of such practices. It is clear that we are dealing with a well-organized group with a
celebrated ancestor, André Leroi-Gourhan, whose disciples and students must maintain and
reproduce his memory and ideas. But ultimately to what end?
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