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Introduction: 'Technology' as a vernacular category

, p. 564).

; Eglash, 2006), making the present volume even more exceptional.

Yet, despite its absence as an identified subdiscipline, the phenomena to which 'technology' refers are an important part of both anthropology and material culture studies.

Several manifestations have been carefully investigated, although in different settings, under different terminologies, and following different paradigms, from the anthropology of skills and making to, more recently, the anthropology of infrastructure. 1 In parallel, over the last three decades, the expansion of organisational forms, industrial, digital or otherwise, and new types of devices and 'objects', such as robots, software, algorithms, and AI, have attracted renewed anthropological scrutiny, as the present volume exemplifies. In particular, approaches associated with constructivism have done much to challenge and unpack the unquestioned ontological black boxing of 'technology' and its association with linear determinisms, revealing the co-construction of people with artefacts, devices, and systems (e.g. Bijker et al., 1987; Latour, 1991).

Winner, [1977], pp. 11-12;], pp. 11-12; Matthewman, 2011, pp. 8-20): (1) devices and/or equipment, contraptions, and artefacts; (2) ways of making and doing things, which includes skills and knowledge; and (3) large organisational forms, such as infrastructures and supply chains, as well as the complex socio-technical networks of research, development, and commercial organisations. In a nutshell, practices and objects unfold together in the first two orders and are always ensconced within the third order, be it a household, a small workshop, or a multinational company; all three vary in size, extent, and scale.

The second order, which deals with actual practices, skills, and creativity, has a long and rich tradition within the discipline of anthropology, because it lends itself the most to close-up empirical ethnographic investigation. I therefore use it to discuss a method developed in previous anthropological traditions, with the intent to put it to work in relation to contemporary analytical discussions on 'technology'. In this chapter, I (re)introduce the chaîne opératoire (Fr.; 'operational chain', more generally translated into English as 'operational sequence') as an ethnographically driven method particularly fitted to

challenging the invisibility of 'technology', and revelative of the fundamental relationality of artefacts, practices, and networks. It is a method that can give empirical grounding to contemporary analytical concepts such as 'agency', 'affordances', 'network', 'materiality', and 'subjectification' (Gell, 1998;Knappet, 2004;[START_REF] Latour | Reassembling the Social: An Introduction to Actor-Network-Theory[END_REF][START_REF] Miller | Materiality[END_REF][START_REF] Warnier | The Pot-King: the body and technologies of power[END_REF], as well as creating the space to resort to cognitive or phenomenological investigations [START_REF] Hutchins | Cognition in the Wild[END_REF]Ingold, 2013;[START_REF] Malafouris | How Things Shape the Mind: A Theory of Material Engagment[END_REF].

Designed purposefully as a descriptive and interpretative tool, the chaîne opératoire aims at graphically revealing the sequential and structural dimensions of technical activities [START_REF] Cresswell | Techniques et Cultures. Les bases d'un programme de travail[END_REF][START_REF] Cresswell | Techniques et Cultures. Les bases d'un programme de travail[END_REF]; [START_REF] Lemonnier | Elements for an Anthropology of technology[END_REF]. It helps make visible their fundamental material, social, and cultural heterogeneity, relational intricacy, and the interweaving of causalities, choices, and contingencies, whilst also evaluating the concrete and precise weight of each actor, human and non-human, in the whole process (Coupaye, 2015a[START_REF] Coupaye | Unleashing the Chaîne Opératoire: Students' experimentation with an old methodology[END_REF][START_REF] Coupaye | Yams as Vernacular Methodology? Approaching Vital Processes through Technical Processes[END_REF]. It allows consideration of the place of objects enrolled in the process and how simple activities reveal the localised effects of larger structural settings and infrastructures.

I start this chapter with a general presentation of the chaîne opératoire method, then unpack my preferred use of 'technical' as an analytical category. If not more descriptive, it is at least less loaded with contemporary vernacular associations with, and assumptions of, progress and determinism than 'technology' and, moreover, allows me to emphasise the performative dimensions of technical processes. I then situate these technical activities within a broad picture of how material culture studies have dealt with their processual dimensions.

In the following section, I discuss some methodological aspects of the use of the chaîne opératoire in order to prevent some misconceptions about its potential and limits. In the final section, I discuss its application in two ethnographic cases-using a laptop computer in France and shifting cultivation in Papua New Guinea-to illustrate the analytical potential of the chaîne opératoire in two different settings.

The Chaîne Opératoire: definitions, trajectories and issues Marcel Mauss, in the wake of his writings and teaching on technology (as 'the study of technics'), was one of the first to insist on the temporal and sequential nature of material activities (2007[1947], pp. 67-68). Remarking, in a rather Durkheimian way, that collective cultural norms were also found in mundane daily bodily activities (such as walking, swimming or digging with a spade -even in having sex) though the habitus [START_REF] Mauss | Techniques of the body[END_REF][START_REF] Mauss | Techniques of the body[END_REF], p. 75), Mauss also suggested that these could be found in the making of artefacts. As a result, analysing artefacts in terms of finished products was no longer enough, and instead required the documentation and analysis of the actual process of manufacture, from the original material to the end result. He particularly insisted on the importance of tracing the 'organic chain ' (l'enchaînement organique, 2007[1947], p. 67 2 ) of operations, including their different steps, changes from one form or state to another, as well as types of gestures and movements involved. This idea of organic unfolding was a way to foreground, analytically, how the different stages and elements composing the operation were temporally and spatially related to one another and context-dependent.

His student, André Leroi-Gourhan, a prehistorian and archaeologist, gave the chaîne opératoire its name and its first definition by specifying that 'A technique is made of both gesture and tool, organised in a chain by a true syntax, which gives operational sequences both their fixity and flexibility' 3 (1993[1964], p. 114, my emphasis). At a time when structuralism was the main paradigm, the use of the concept of 'syntax' aimed at describing this organic, temporal, relational, and unfolding structure of the operational sequence, the performance of which was equated with the performance of language: something common to a group but each time performed by an individual. 4 Leroi-Gourhan's use of the term of chaîne opératoire originally referred to both human and animal procedural knowledge. This operational memory manifests itself at three different levels of consciousness: that which is automatic and present in all animal species (human infants and their hand grip; a foal that stands thirty minutes after its birth); processes learned and embodied through education and experience, the performance of which requires little intervention of language or conscious thinking (skills, see [START_REF] Sennet | The Craftsman[END_REF]Ingold, 2010;Marchand, 2010); and the highest level of awareness at which language and self-reflexion play an important role, either to correct a mistake or create new sequences [START_REF] Leroi-Gourhan | L'Homme et la Matière (Evolution et Techniques I)[END_REF][START_REF] Leroi-Gourhan | L'Homme et la Matière (Evolution et Techniques I)[END_REF], p. 230). All three levels pointed out the cognitive dimensions of technical activities, but the second and third were essential to move the notion of 'style' towards behavioural dimensions and 'ways of making/doing' (see also [START_REF] Lechtman | Style in Technology -Some Early Thoughts[END_REF][START_REF] Dietler | Habitus, techniques, style: An integrated approach to the social understanding of material culture and boundaries[END_REF].

From then on, the chaîne opératoire became less of a theory of procedural knowledge and more of a method which followed two main disciplinary paths (see [START_REF] Schlanger | The Chaîne Opératoire[END_REF].

One was in archaeology, prompted by Leroi-Gourhan's and his students' work on prehistory [START_REF] Pélegrin | Prehistoric Lithic Technology: Some aspect of Research[END_REF]. In large part connected to experimental archaeology and ethnoarchaeology, it made its way into British archaeology at the end of the 1980s through the publication of a special issue of the Archaeological Review from Cambridge (1990), among other media. 5 The second path was in anthropology, notably through the work of the French research unit, "Techniques & Culture", in the 1970s, with the work of Robert [START_REF] Cresswell | Techniques et Cultures. Les bases d'un programme de travail[END_REF][START_REF] Cresswell | Techniques et Cultures. Les bases d'un programme de travail[END_REF]), Hélène Balfet (1991), Marie-Claude [START_REF] Mahias | Pottery techniques in India: Technical variant and social choice[END_REF] and others, including Pierre Lemonnier, better known in English speaking academia (1986,1992,2012). Against a background of Marxism, materialism, and structuralism, this trend was resolutely empirical, using the chaîne opératoire method to produce detailed ethnographies of the technical activities of both Western and indigenous communities (Balfet, 1991;[START_REF] Bartholeyns | Cultures Matérielles. Anthologie raisonnée de 'Techniques & Culture[END_REF]. It was then hoped that the method would produce ethnographies that allowed for the examination of the 'more physical side of the relations between productive forces and social relations of productions' (Lemonnier, 2012, p. 16) in an objective and scientific way. This project proved a dead end because, on the one hand, there was a lack of interest among the more Marxist anthropologists in paying proper attention to objects, techniques, and know-how, and on the other, understanding of the method was limited to the production of stereotypic sequences of actions that sought to find the actual 'language' of techniques-its 'technems' (e.g. [START_REF] Koechlin | Les Vezo du Sud-Ouest de Madagascar. Contributions à l'étude de l'écosystème de semi-nomades marins[END_REF]. Neither ethnographic trend ever really made its way into studies of material culture in American or British anthropology, both of which had taken a turn towards topics such as exchange, consumption, discourse, and the politics of culture [START_REF] Buchli | The Material Culture Reader[END_REF][START_REF] Carroll | Lineages and Advancements in the Anthropology of Material Culture[END_REF].

It is perhaps Nathan Schlanger who best gives definitions of the chaîne opératoire which reflect both archaeological and anthropological trajectories. In archaeology it can refer to 'a generalised model or pattern of technical behaviour inferred from archaeological and experimental studies (e.g. the 'Acheulean hand axe chaîne opératoire')' (Schlanger, 2005, p. 25;italics in original). This archaeological definition became a way to infer a template from existing material which, in turn, could be used to interrogate materials and artefacts in terms of sequences, providing them with hypotheses about the mental and cognitive process of the actor [START_REF] Gowlett | Technology, Skill and the Psychological Sector in the Long term of Human Evolution[END_REF][START_REF] Digard | Anthropologie des techniques et anthropologie cognitive[END_REF]. It enabled the conceptualisation of a generalised model aiming at reconstituting past processes, based solely on their material results, whether whole artefacts or the traces left by the manufacturing process. In anthropology, by contrast, it 'designate[s] a concrete occurrence of some particular technical process' (Schlanger, 2005, p. 25) (e.g. the weaving of a piece of textile or the moulding of a pot).

In both disciplines, the main contribution of the chaîne opératoire was to draw attention away from the finished product and, instead, to focus it on processes. For archaeologists, it became the main concept enabling the reconstitution of past technical processes based on the type of material analysed (lithic material or pottery; see [START_REF] Soressi | The History and Efficacy of the Chaîne Opératoire Approach to Lithic Analysis: Studying Techniques to Reveal Past Societies in an Evolutionary Perspective[END_REF] for an overview). By contrast, for anthropologists, Schlanger's definition pointed to its role in providing the ethnographic data required to analyse the relational complexity of human technical activities. It became an empirical method aimed at documenting the succession of operations included in a particular observed task, not only leading to the making of artefacts, such as pottery or textiles, but also of 'techniques of acquisition', such as hunting, agriculture, fishing, and mining, and 'techniques of consumption' (such as exchange, food, etc.; see [START_REF] Leroi-Gourhan | L'Homme et la Matière (Evolution et Techniques I)[END_REF], 1973). It helped provide the actual and concrete evidence required to investigate the internal organic logic of a technical process, the respective roles of the different 'actors' (humans and/or non-humans), the variations and decisions made during the process, and the relations between the documented process and other domains such as kinship, gender, politics, and religion.

Because of this profoundly empirical grounding, the chaîne opératoire, instead of the purely theoretical model it became for archaeologists, is also, at its core, a rigorous ethnographic method.

Related to its definition as a method aimed at documenting technical processes, the term mostly refers to a specific analytical object: a chaîne opératoire is the transcription of ethnographic notes into a diagrammatic or graphic form (Lemonnier, 1992, pp. 37-44;[START_REF] Djindjian | Us et abus du concept de « chaîne opératoire » en archéologie[END_REF]. As such, it should not pretend to be anything other than an analytical representation, a specific way of visualising the heterogeneity and complexity of the particular, related technical process. It remains oriented towards the unveiling of the vernacular nature of the logics at play in the actors' ways of doing and making things.

Accordingly, the chaîne opératoire has been used to analyse the deeply social and cultural nature of technical activities: by identifying 'strategic operations'-that is, steps which 'cannot be (1) delayed, (2) cancelled, or (3) replaced without jeopardizing the whole process or its final result' (Lemonnier, 1992, p. 22)-the chaîne opératoire made visible contrasting operations that were dependent on individual or local choices and variations.

It is important to note that the quality of the result often also depends on vernacular conceptions of appropriateness. For instance, a question that I ask students is whether, when making tea in a cup, they add the milk before or after the boiling water and whether they can taste the difference; many claim that their way is the proper way and that the other does not result in 'proper tea'. By comparison, non-strategic operations are those that present variations and choices across actors, times, and places, as 'technical choices' [START_REF] Lemonnier | Elements for an Anthropology of technology[END_REF][START_REF] Lemonnier | Technological Choices: Transformation in material culture since the Neolithic[END_REF][START_REF] Van Der Leeuw | Giving the Potter a Choice: Conceptual aspects of pottery techniques[END_REF][START_REF] Sillar | The Challenge of 'Technological Choice' For Materials Science Approaches in Archaeology[END_REF]. The combination of both categories of operations thus allows the analyst to consider, in a non-restrictive way, both technical imperatives as well as historical, cultural, and personal inclinations and circumstances.

'Technical' as an Analytical Category: from 'technical acts' to 'technical activities'

At its most empirical level, the chaîne opératoire method focuses on technical activities as they are performed by actors. This empiricism finds its source in Mauss's pragmatic approach to sociality as transparent in his original definition of 'technique': I call technique an action which is effective and traditional (and you will see that in this it is no different from a magical, religious or symbolic action). It has to be effective and traditional. There is no technique and no transmission in the absence of tradition. [START_REF] Mauss | Techniques of the body[END_REF][START_REF] Mauss | Techniques of the body[END_REF], p. 75, original emphasis) To be analytically useful, the two emphasised terms require precision. 'Traditional', in Mauss's terms, referred to the acquired nature of skills (following appropriate, recognised, and shared forms of performance and practices, including improvisation). It also included both the socio-cultural context of transmission and historical dynamics that incorporate changes and innovations.

'Effective', referring to efficacy according to the actor (see also [START_REF] Mauss | On Prayer[END_REF]Mauss, [1909], p. 52;], p. 52;[START_REF] Warnier | Technology as Efficacious Action on Objects... and Subjects[END_REF][START_REF] Coupaye | Growing Artefacts, Displaying Relationships: Yams, Art and Technology amongst the Nyamikum Abelam of Papua New Guinea[END_REF]Coupaye, , pp. 257-246, 2018, pp. 6-9), pp. 6-9), occupies a central role in the study of technical processes. Indeed, on the one hand, this vernacular efficacy takes into account all acts considered appropriate by the actor, whether they are aimed at matter or at intangible entities or substances. Thus, importantly, it operates as an analytical category which can reflect the 'emic' or vernacular values ('Modern' or 'Non-Modern', to reuse Bruno Latour's terminology, 1993Latour's terminology, [1991]]) attributed to the performance of action, sometimes regardless of the empirical result or effect on its objects-whether clay, the self, divinities, or whole institutions such as the government or the environment. On the other hand, the important analytical consequences of Mauss's 'formula' [START_REF] Sigaut | La formule de Mauss[END_REF] are that, from a vernacular perspective, technical, ritual (such as praying), and aesthetic acts (e.g. painting, but also songs or dances) and their effects can often be totally undifferentiated by the actors.

This definition of 'technical acts' not only offers us guidelines for what we should

attend to when studying technical activities, it also helps by-pass the conceptual confusion associated with 'technology', or its adjectival form 'technological', by analytically decentring it. As Latour recognised, the adjective 'technical' is indeed able to resonate with many phenomena encompassed within the loose analytical category of 'materiality' (Latour, 2014, p. 508), as well as affording an (analytical) escape route from Euro-American understandings of 'matter'. As analytical category, 'technical' can thus be extended to the two other orders of phenomena which are also part of what 'technology' is used to refer to. Thus, 'technical objects' include things (in a broad sense, including a stone to be thrown, or a ritual image) that are made or enrolled in a process of performing efficacious actions (which is different to qualifying these objects as efficacious in themselves); these 'objects' are 'traditional' because their design is often part of longer historical dynamics of progressive and transmitted changes, improvements, or innovations (see [START_REF] Kubler | The Shape of Time[END_REF][START_REF] Simondon | On the Mode of Existence of Technical Objects[END_REF][START_REF] Simondon | On the Mode of Existence of Technical Objects[END_REF]). This category includes what we define as 'physical' tools and instruments, as well as machines, and can also be extended to less tangible entities such as algorithms, software, or prayer (see Coupaye, 2013, pp. 98-99;2021). 'Technical systems' can refer, then, to the systemic relations between technical objects and technical activities, as well as their relations with other phenomena, such as religion or politics (Lemonnier, 1992, pp. 7-11). Yet the term can also denote how these two orders can themselves be part of larger-scale socio-technical organisations (Bijker et al., 1987) or industrial and digital infrastructures, which contain 'messy, complex, problemsolving components' (Hughes, 1986, p. 50), often emerging from longer historical processes.

'Technical systems'-or networks-cannot be experienced directly, their effects instead being 'encountered' in the course of processes wherein other forms of agency are experienced besides that emanating from the agents directly involved (see Coupaye forthcoming, 2021b).

As I hinted in the introduction, whilst not always directly associated with the category of 'technology', what I describe as 'technical activities' are far from being a new topic in studies of material culture. In recent decades, the study of object/subject relations has seen the re-emergence of interest in ways of 'making' and 'doing' and the revitalisation of the study of modes of production [START_REF] Douny | Editorial[END_REF]. Whether associated with the notion of crafts [START_REF] Sennet | The Craftsman[END_REF], with skills (e.g. Ingold, 2010), or examined through their relation with knowledge (Marchand, 2010), cognition (e.g. [START_REF] Malafouris | How Things Shape the Mind: A Theory of Material Engagment[END_REF], or their cultural or socialising dimensions [START_REF] Lechtman | Style in Technology -Some Early Thoughts[END_REF][START_REF] Warnier | A Praxeological Approach to Subjectivation in a Material World[END_REF][START_REF] Warnier | The Pot-King: the body and technologies of power[END_REF]Mohan & Douny, 2020), the ways in which people physically make (poeisis) and do (praxis) things is each time distinguished as the point of convergence between a body, what is acted upon, and a socio-cultural whole (Mauss, 1977[START_REF] Mauss | Techniques of the body[END_REF]). Stemming from this diversity, a series of concepts have become recurrent in such analyses, such as 'agency', 'affordance', 'network', 'materiality', and 'ontology'. Such diversity of domains, approaches, and theories is undoubtedly the mark of a vibrant vitality within material, visual, and now digital culture studies, often resulting in vigorous debates (e.g. [START_REF] Ingold | Materials Against Materiality[END_REF], which should not, however, distract attention from one fundamental characteristic of all processes as experienced by actors: all are complex, messy, multi-layered, and multiscalar flows. Technical processes can unfold in one or several spaces (workshop or hunting territory; see Baflet, 1991, p. 15); they can involve a small group of people, such as a craftsman and his apprentices, or several related institutions or corporations; they can be at times smooth or jerky, with different rhythms and velocities, intended and unintended breaks. In other words, processes are fundamentally heterogeneous and reticulated.

Revealing such heterogeneity has arguably been the main project sustaining Science and Technology Studies (STS) and Actor Network Theory (ANT) [START_REF] Law | Actor Network Theory and Material Semiotics[END_REF][START_REF] Latour | Reassembling the Social: An Introduction to Actor-Network-Theory[END_REF].

As pragmatic and empirical approaches, they have aimed at mapping out the network of relationships from which specific 'objects' (e.g. the camera, transport systems, science, law) emerged. However, some critiques have pointed out several issues pertaining to these approaches, including an implied idea of concatenation of discrete elements or a form of political flatness which does not, perhaps, pay enough attention to the context (e.g. [START_REF] Ingold | When ANT Meets SPIDER: Social Theory for Arthropods[END_REF][START_REF] Tsing | Worlding the Matsutake Diaspora: Or, Can Actor-Network Theory Experiment With Holism[END_REF]. More importantly, 'network' (or 'meshwork', [START_REF] Knappett | Networks of objects, meshworks of things[END_REF] These technical activities are fundamentally lived, enacted, and situated practices and experiences. As such, from an ethnographic perspective, they are as much about explicit verbal representations and images, as they are about implicit-yet realised when performedassumptions about the world and its inhabitants (material or not, visible or not, present or remote) and steeped in affects. They are thus a privileged way to investigate how these assumptions and affects manifest themselves through actual practices and choices, which at times can also take verbal forms. As material culture studies have demonstrated, approaches to designs, crafts, arts, knowledge, or skills-whether grounded in phenomenology, pragmatism, or cognition-have re-examined how bodies, materials, devices, and memory are crucial to the construction of subjects, imagination, and identity. The non-verbal nature of such practices can make them more difficult to observe and then analyse and convey in written, verbal form, yet the quality is ethnographically decisive (Pierre [START_REF] Lemonnier | Mundane Objects: Materiality and Non-Verbal Communication[END_REF].

Through participation, one can gain access to these implicit assumptions and understandings, the verbal rationale of which is unnecessary, impossible, or at times not recommended. The chaîne opératoire thus offers an ethnographic method able to unveil the logic nested within, and manifested in, technical activities as they unfold through time and space.

Taming the Analytical: methodological considerations

While its empirical versatility and analytical affordances constitute the chaîne opératoire's main strengths, a narrow reading of Leroi-Gourhan's cognitive model and the collapse of the ethnographic method into those of ethno-archaeology and experimental archaeology can lead to a confusion between a general model of technical processes and its actualisation by actors. As a result, the chaîne opératoire can become confused with a theory about actors' ways of making and doing (see Ingold, 2013, p. 26). But, from an ethnographic perspective, the chaîne opératoire should not be mistaken for a theory: it has to remain firmly a method of documenting technical activities in the field, resulting in their rendition as an ethnographic document. However, it is not completely neutral and requires that two specificities of technical activities be kept in mind.

Firstly, as François Sigaut reminds us, we do not see people doing techniques, much less chaînes opératoires; we only see people doing and/or making things (2002[1994], p. 424). This means remembering that, heeding Pierre Bourdieu's warning, the model of reality should not be confused with the reality of the model (1990[1980], p. 39). The actual chaîne opératoire is the product of the ethnographer her/himself, as indicated by its diagrammatic form (Balfet, 1991;[START_REF] Djindjian | Us et abus du concept de « chaîne opératoire » en archéologie[END_REF]; it is the product of an encounter between the ethnographer and actual actors in action. Whilst actors might indeed possess what Leroi-Gourhan called an 'operational memory' [START_REF] Leroi-Gourhan | L'Homme et la Matière (Evolution et Techniques I)[END_REF][START_REF] Leroi-Gourhan | L'Homme et la Matière (Evolution et Techniques I)[END_REF], pp. 230-234)-skills that s/he can perform automatically-the chaîne opératoire can only refer metaphorically to the performance inasmuch as it points to a subject's internalised schemas or practices. Indeed, actors experience most technical activities as continuums or flows precisely because apprenticeship and training inscribe skills so deeply into their body and cognition that they become a form of non-verbal procedural knowledge (Warnier, 2007, pp. 8-9;Sennet, 2008, pp. 179-193) or 'operational memory' which does not mobilise language or the full consciousness [START_REF] Leroi-Gourhan | L'Homme et la Matière (Evolution et Techniques I)[END_REF][START_REF] Leroi-Gourhan | L'Homme et la Matière (Evolution et Techniques I)[END_REF], p. 232; see also Marchand, 2010;Ingold, 2010;[START_REF] Malafouris | How Things Shape the Mind: A Theory of Material Engagment[END_REF]. The process itself might become a conscious object of enquiry only when something goes wrong and the actor must solve the problem. The chaîne opératoire itself is thus nothing more (and nothing less) than the visual transcription of the performance itself. It is an 'artefact' produced by the ethnographer in order to visualise, in another form than a written narrative or a film, the succession of events comprising a process, their sequential unfolding, and what intervenes at which moment. In the examples I have provided below, 'chaîne opératoire' thus refers to the four diagrams, not to my own ethnographic notes, even less to what the actors were doing.

Secondly, not all technical activities have a visible or empirical material result.

Indeed, the ethnographer has to keep in mind Jean-Pierre Warnier's critique of the ways the Techniques & Culture approach (2009) was restricted to action on matter, eschewing two central points in Mauss's formula of technical acts as 'traditional' and 'effective'. As I signalled above, deciding what to include in the chaîne opératoire requires suspending Euro-American assumptions on material ('rational') efficacy and avoiding confusion with 'efficiency', an input/output ratio. This leads indeed to the inclusion of operations such as those usually qualified as rituals, or whose effects might be invisible or imagined but incorporated by the actors. This means that, methodologically speaking, the descriptors used must be critically examined. Lemonnier aptly defined five 'components' of technical activities: tools, matter, gestures, knowledge, and energies (cf. Lemonnier, 1992, pp. 5-6). These only have a heuristic role; their direct application to a particular process might, at times, be problematic (see Coupaye, 2013, pp. 98-100, pp. 159-163), as they can end up overwriting vernacular categories which, for the actors, may play a crucial role in the whole process. Whatever the analytical purchase these 'components' might present, the ethnographer must be ready to criticise and, when necessary, discard them. This reflexive moment, through which every anthropologist should go, can then invite her/him to let the ethnography challenge the anthropologist's own analytical categories (e.g. does mana intervene as an energy or an actual actor? [see Coupaye, 2018, pp. 6-9]; do ancestors help in the carving of a ceremonial bowl? [see [START_REF] Revolon | Iridescence as Affordance: On Artefacts and Light Interference in the Renewal of Life Among the Owa (Eastern Solomon Islands)[END_REF]). In my own research on Abulës-Speakers' ('Abelam') yam cultivation (see Fig. 3), the Jëwaai, an invisible substance contained in scent and many other bodily fluids, is said to be crucial to plant growth, making it one of the major 'components' of the technical process, without my being able to qualify it clearly as a substance or an energy. It became a 'component'/'actor' in itself.

In addition, the chaîne opératoire method itself is only valid as long as the ethnographer takes into account the scale of the phenomenon observed, the means of observation available (writing, photographs, or videos), and, crucially, the research question (Martinelli 1991, pp. 65-67). Not every analysis of a given process requires the minute and precise transcription of each detail of an action-at times it is sufficient simply to think of a chaîne opératoire in a similar way as the concept of the biography of things [START_REF] Kopytoff | The cultural biography of things: commoditization as process[END_REF][START_REF] Drazin | The Object Biography[END_REF]-but questioning what each affords can, in itself, be sufficient to attract attention to potential evidence.

The importance of the research question is reflected in the scale of observation, the scale of analysis, and the scale of visualisation. This is perhaps where the chaîne opératoire might be confused with a general template, even though the actual phenomenon can present some regularities across its different iterations. On a very broad scale, my own ethnographic recording of Abulës-Speakers' swidden horticulture follows the same pattern as many other ethnographic cases from the same region (see Fig. 3), and 'loses' its validity as a 'concrete occurrence'. But putting together the elements I have actually witnessed and moving away from the scale of actual actions (on materials and subjects) can yield some hints about the articulation of local logics with material requirements, the intricacy of agencies and decisions, and the heterogeneity of actors and collectives (Fig. 4).

In the end, the aim is to make processes -this elusive although pervasive analytical category -visible.

Making Processes Visible

Making a chaîne opératoire starts with ethnographic observations and transcriptions (Lemonnier 1992, pp. 25-50), first in a written form, then transposed into a graphic representation of what can be understood from the actors' actions (Practical Sheets, Techniques & Culture, 2019). It also means adjusting the scale of observation in relation to the research question (and to the contingencies in the field), depending, for instance, on whether one wants to reveal how the 'minutely adaptable exercise of embodied skills precisely requires an openness to and awareness of the specifics of a situations' (Sutton, 2008, p. 49); to document the organisation of the different steps of a specific ceremony which takes several days; or to map out the actual biography of a thing [START_REF] Kopytoff | The cultural biography of things: commoditization as process[END_REF] and how its processes of transformation operate.

Alongside the capacity to make visible the flowing nature of making and doing things, and the complexity of engaging with materials, the chaîne opératoire can also be used to follow the transformation of a single material (from supply chain to recycling), or the particular trajectory of recruitment and mobilisation of human and/or non-human actors from wider immanent collectives, such as the 'environment', kinship relations, interest groups, or ancestors. 'Collectives', another analytical category, appear then as immanent in prototypic categories, only realised through actual processes as actors recruit elements that they evaluate as required for the achievement of the task (Coupaye, 2013, pp. 179-206). By indicating their respective weight, agency, conflicts, and tensions, the method might be able to give a topographical (and topological) view of the 'network', which will no longer be flat, thus providing an empirical response to some of the critiques made of ANT. The two first figures represent the organic relations between the different stages leading to commencing work on the computer. Figure 3.1 is a representation of the sequence of events from the moment the actor awakes to the moment s/he starts to write. It is less detailed, instead illustrating the actual, overall unfolding of the morning, as well as a whole series of alternate sequences which could have led to the same moment (including one in which s/he starts working without having put any clothes on!). These make visible what Lemonnier calls 'strategic operations': for instance, one cannot start typing on the computer effectively without having turned it on first (in Figs. 3.3 & 3.4: one cannot plant the crops before having burnt the remains of the opening of the garden; one cannot make a tea without grabbing a cup/bowl/recipient from which to drink it). All other operations and their sequence are thus either contingent, accidental, or derive from personal taste.

[Figure 3.1 (writing L Scale) around here] Figure 3.2 details the period between the actor's turning on the laptop to realise s/he has forgotten a UK/Fr adaptor and the beginning of actual writing. It also represents in more detail the role and timing of non-humans, such as the cables, the laptop, the codes and algorithms in its hard drive that activate the operating system and the software, and the external hard drive in which the document is saved (not as a piece of paper, but as a set of 'bits' forming instructions which the word processing program will actualise on the screen).

Their agencies and affordances [START_REF] Gibson | The Ecological Approach to Visual Perception[END_REF] are multiple: their mobility (being a laptop); their physical resistance (the need for a protective case); their capacity to become entangled and disentangled; and their encoding and decoding to become actual words or images on a computer screen. The absence of an adaptor in the bag (which is itself the result of the actor's fatigue or perhaps distraction) makes infrastructures and their differences crucial, giving the network or the system-here, electricity supply-actual visibility. But then interpersonal and historical relationships between the actor and her/his hosts are revealed by the fact s/he had left an adapter in their care, foreseeing a future visit, and that s/he feels comfortable enough to rummage for it in their kitchen. Choices and personal inclinations are also revealed: the need for coffee, the decision to use a mouse instead of the now pervasive touchpad which requires different manual skills.

[ Figure 3.2 (writing Sm Scale) around here] Then, other agencies-this time not completely analytical and more literal-unfold, also manifesting themselves as automatic processes escaping the actor's direct experience and agency: electricity flows through cables and then wires to activate the motherboard, the processor, the magnetic memory devices (all hidden inside the machine), and the screen and fans. The electric current (coming from the local power grid, not from the battery, and in the form of electrons) circulates through the CPU's microscopic circuit (made of silicate and magnesium or germanium), which 'opens' or 'closes' according to the instructions coded as '1' and '0' contained within the hard drive, stored in temporary memory slots. This coding (still as electric impulses) then travels back into the hard-drive, through the motherboard, and is 'translated' into sets of instructions, which are sent through the graphic card, the screen, the keyboard, the USB ports, and so on, to 'execute' other processes (launching software or translating physical hits on the keyboard into letters or numbers on the screen). The downloading of the encoded email message on the machine mobilises an entire invisible infrastructure of wireless signal and local provider, as well as satellites or servers located somewhere where the 'inbox' (another set of bits instructions) is stored. Skills unfold, some below the level of consciousness, mobilising embodied knowledge, cognitive processes, and mental states: walking and typing (in a different language than the actor's native one and on a keyboard where letters are organised differently) join other more conscious activities, such as measuring out the coffee, disentangling the cables, searching for the adaptor. All these are interwoven with mental processes (thinking, remembering), affects, and feelings, which can be reactions or operators in how the sequence unfolds. Anxiety, concentration, and satisfaction, although not fitting the original definition of the chaîne opératoire, contribute to the course of the task and have their own effects on the result. Had another human actor been involved, then social relations would have been materialised more directly (in relation to their age, gender, and racial identity, or their social status, perhaps). Figures 3.3 and 3.4 refer to the cultivation of Long Yams among the Abulës-Speakers (cf. [START_REF] Coupaye | Growing Artefacts, Displaying Relationships: Yams, Art and Technology amongst the Nyamikum Abelam of Papua New Guinea[END_REF][START_REF] Coupaye | Yams Have No Ears!': Tekhne, Life and Images in Oceania[END_REF]. While, elsewhere, I have documented minute gestures and actual occurrences at length, here I created these chaînes opératoires to show the role of vernacular efficacy and logics, as well as to make visible the network of relationships and collectives involved in the process. Each step in both figures could be developed into its own sequence, each demonstrating the same level of complexity, although at a magnified scale.

[Fig. 3.3 (yams) around here] I start with the general sequence of gardening (Fig. 3.3), to give a general idea of its main steps, including those that Nyamikum people considered were required for the success of food production, such as the Waapi Saaki ceremony which marks the transition from one cycle ('a sun') to the next. The visualisation, although apparently linear, in fact contains several paces, spaces, and rhythms: the different places where operations occur, for example, and the cyclical and recursive dimensions of the process. Labels also give some information about the content of steps.

[Fig. 3. (yams) around here] Figure 3.4 starts with vernacular explanations for organising a Long Yam ceremony, called Waapi Saaki in Nyamikum: 'the Waapi Saaki is meant to celebrate and please the long yam (waapi), so that they will come back the following year. And as waapi open the road to all food that comes out of the garden, if you don't harvest waapi, you will die of hunger' (Tepmanyëgy, in a discussion with me in 2002; see Coupaye, 2013, p. 106).

This statement reveals that, first, the ritual itself was conceived as a necessary step-a vernacular strategic operation-in the whole process of food production and, second, that long yam cultivation, although physically separated from other gardening activities, could only be understood in relation to food cultivation and to other types of ritual activities.

Practices such as the Yakët, a set of behavioural prescriptions and proscriptions, and intangible bodily substances such as the Jëwaai had to be approached in relation to the role they played in the whole meshwork, alongside the complex sets of skills, knowledge (about the plants, their stage and behaviours, the state of the forest, the land), and ecological and social relations (between kin, with other descent groups and other villages, with entities living in the landscape such as spirits, animals, as well as with plants themselves).

Conclusion: Making Concepts Visible

All 'components' or elements encountered in the recording of the technical activities I have described unfold not as 'context', but instead immanently emerge as actual heterogeneous collectives of humans and non-humans, living beings or not, emerging through different spatial arrangements and temporalities-not as discrete entities, but, rather, defined by their relations with neighbouring and surrounding ones. All four chaînes opératoires (again, as graphic representations of actual experiences and/or observations) differ in form, as each aims to reveal specific characteristics of the processes analysed. They intersect with practices or effects, evoking, more or less directly, wider issues such as those of knowledge, secrecy, gender, economics, kinship, religion, and politics, which must be unpacked through a full textual analysis.

In the case of yam cultivation, while some of these collectives might be present in Nyamikum people's imagination, all emerged as the cultivation process recruited them and made them coalesce, often temporarily, into active participants or components of the whole (see [START_REF] Coupaye | Growing Artefacts, Displaying Relationships: Yams, Art and Technology amongst the Nyamikum Abelam of Papua New Guinea[END_REF][START_REF] Coupaye | Yams as Vernacular Methodology? Approaching Vital Processes through Technical Processes[END_REF][START_REF] Coupaye | Yams Have No Ears!': Tekhne, Life and Images in Oceania[END_REF]. In the case of the writing session, socio-technical systems, infrastructures, and ANT's networks of 'actants' appear to emerge as the trajectory of the whole process mobilises or encounters them, and to manifest as effects of reticulated relations.

Both these technical activities took the form of one particular temporal (sequential) journey through a landscape populated by landmarks and bifurcations, crossing paths with other beings and encountering events, some of which the actor had planned and provoked, some totally unexpected or initiated by others, human or otherwise. The four chaînes opératoires are thus not like flat maps of a geographical area, but are recordings of particular itineraries within reticulated worlds. It is this analogy which made me compare the chaîne opératoire to a transect (see Buckland et al., 2001), an ecological method of sampling through an environment such as a dense forest which records encounters with a heterogeneous sequence of trees, plants, bushes, but also barrows, rocks, rivulets, and living beings, materialising a chosen trajectory among a variety of alternative paths (Coupaye, 2015a).

As a method, it is not, however, a skeleton key, and cannot pretend to reveal everything about processes, including processes of making. Not only does the chaîne opératoire coexist with other 'technographic' methods (see [START_REF] Buob | Technographies: Dans la trousse à outils de celles et ceux qui travaillent sur la technique[END_REF], its contributions and limits are also constantly re-examined by those who use it (see the 'Practical Sheets' in Techniques & Culture, 71, 2019). Echoing its other critiques, the chaîne opératoire-as both a graphic representation and through its rendition of techniques-bears the mark of the 'grammatisation of flows as a process of discretization-for example, of the flow of speech, or the flow of gestures of the worker's body', which 'is what makes possible their technical reproducibility and thus their control' (Stiegler, 2009, p. 40). Yet, by 'taming the analytical', the chaîne opératoire-not unlike writing, another form of linear representation-makes possible the visualisation of time and of complexity, making them available for thinking through and analysis. Unlike linear representations of evolution or corporate planning, and the narrow teleological, utilitarian, and ethnocentric narratives these contain, it leaves room for the inclusion of forms of vernacular (emic) teleology, without simplifying the rendition into a purely deterministic nor purely relativistic model. As only one form of documentation, all chaînes opératoires should be complemented by thicker descriptions [START_REF] Geertz | The interpretation of cultures[END_REF](Geertz, [1973], pp. 3-30)], pp. 3-30), whether in academic, literary, or poetic forms of writing, as well as audio-visual documents. It cannot work by itself as an explanatory model, as the last section demonstrated.

As with all ethnographic accounts-and no two ethnographers will produce identical descriptions of their experience and observations of the same phenomenon unless, perhaps, at the upper scale of general process-there are no two identical chaînes opératoires. It is perhaps this very versatility of domains, extending to rituals, designs, meetings, gaming, recycling practices, or making bark cloth, which gives the chaîne opératoire its analytical potential (Coupaye, 2015a[START_REF] Coupaye | Unleashing the Chaîne Opératoire: Students' experimentation with an old methodology[END_REF]. 6 Its limits depend on the anthropological methodological awareness (the reflexive moment during which one reflects on what one's method shows and what it conceals, one's epistemological assumptions, and the position of empiricism within one's practice) underlying the analytical move. But giving matter to concepts ('network', 'agency', 'affordances', 'relations', 'ontology', 'politics'), as well as taking the actor's categories seriously, might also require the acknowledgment that more often than not, not every 'process' flows smoothly or homogeneously.

It is, after all, one of the ways to make 'technology' visible. This paper owes much to students enrolled in the course, Anthropology of Techniques and Technology, or who followed sessions on the 'ChOp', for their contributions and critiques, and crucially for their experiments with the method in too many different contexts to list here.
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  can come to be used as an analytical black box, qualifying a whole set of relations without actually specifying what forms they take (though such an attitude was less prevalent in early examples published by Michel Callon, Bruno Latour, or John Law; see[START_REF] Law | Actor Network Theory and Material Semiotics[END_REF]. As a result, the effects of the weight of the different elements on the relations, as well as the asperities, the effects of irregularities, or the symbolic content of what makes the network/meshwork, can appear underplayed. Once again, analytical categories end up overwriting vernacular ones and 'networks' themselves can come close to transcendental entities, acting more as an explanatory model rather than a descriptive one.By contrast, an ethnography of technical activities should be able to open these black boxes and empirically investigate what they are made of. It should enable examination of the process, the flow, and its rhythms and breaks, revealing its temporality and spatiality, as well as describing its fundamental (cultural, material, and social) heterogeneity. Doing so should not lead to qualifying processes as concatenations of discrete elements, but instead to the exposure of the relations that articulate humans, things, gestures, imaginations, and logicsand their qualifications. It means paying attention to the reticulated, relational, situated, and sequential nature of ways of doing and making things.

  The four chaînes opératoires I present here concretely illustrate some of these points based on two ethnographic examples. Whilst adding photographs or videos of specific moments is usually the best way to make a process visible, in these examples I only present the diagrams. The first example (Figs. 1 & 2) deals with an actor starting to write while visiting friends in France with a UK laptop; the second (Figs. 3 & 4) comes from research I conducted in Nyamikum, an Abulës-Speaking village in the Sepik Province of Papua New Guinea between 2001-2003 and 2014. I have not tried in this chapter to simplify the diagrams. In order to demonstrate the intricacy, heterogeneity, and complexity of the processes documented, I present them here as a taste of what can be done with the method, along with some details and the analytical points that emerged.
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