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Program
11:00-11:15 Opening Session
Opening Remarks

Naoko Matsumoto (Okayama University)

11:15-11:30 Workshop Overview

New Perspectives in Experimental Archaeology:

Methodological Approaches Linking Bodily Action and Material Traces
Kenji Nagai (Aichi Gakuin University)

Session 1: Perspectives from North America (11:30-12:50)

11:30-12:10

Cultural Biomechanics: Applying Marcel Mauss’s Concept of Body Techniques in
Contemporary Anthropology and Archaeology

Ian J. Wallace (University of New Mexico)

12:10-12:50
Using Advanced Motion Analysis to Study Human Movement in the Natural World

Nicholas Holowka (Pennsylvania State University)

12:50-14:20 Break

Session 2: Perspectives from Japan (14:20-16:40)

14:20-14:50

Grammar and Rhythm in Stone Tool Production: An Experimental Examination of
Hierarchical Action Structure

Kenji Nagai (Aichi Gakuin University)

Commentator: lan ]J. Wallace

14:50-15:20

Bodily Movements in Pottery Production

Hiromi Hirakawa (Nara National Research Institute for Cultural Properties), Satoshi
Nakazono (Kagoshima International University)

Commentator: Nicholas Holowka

15:40-16:00
Viewing from Behind the Scenes: Challenges and Prospects of Performing Arts



Documentation Using a Free-Viewpoint Video System
Tomo Ishimura (Tokyo National Research Institute for Cultural Properties)

Commentator: lan J. Wallace

16:10-16:40
How Do Archaeologists Observe Artifacts?: An Examination Using Eye-Tracking Analysis
Yuko Tokitsu (Takahashi University)

Commentator: Nicholas Holowka

16:40-17:00 Closing Session
Closing Remarks
Hideyuki Onishi (Doshisha Women’s College of Liberal Arts)



Workshop Overview

Experimental archaeology has primarily focused on the analysis of static and physical aspects of
material culture and natural phenomena, including artifact form, production and use processes, and
site formation processes. While such studies have yielded important insights, limited attention has
been given to the “soft” dimensions of past human behavior, such as bodily action, perception, and

cognition, and to how these dimensions are expressed as material traces.

This international workshop aims to introduce new perspectives to experimental archaecology by
focusing on the interrelationships among bodily action, cognition, environment, and material culture.
Researchers engaged in motion analysis, ethnographic fieldwork, and experimental studies from

Japan and abroad are invited to provide a forum for comparative and interdisciplinary discussion.

In particular, the workshop examines how bodily practices generate material traces, how such
traces can be systematically analyzed, and how they may contribute to archaeological interpretation
and inference. Through these discussions, the workshop seeks to clarify analytical frameworks that
link embodied human action with material culture and to outline directions for developing new
models that enable a more holistic understanding of past human behavior.

Kenji Nagai
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Cultural Biomechanics: Applying Marcel Mauss’s Concept of Body Techniques in
Contemporary Anthropology and Archaeology

Ian J. Wallace

University of New Mexico

Nearly a century ago, the French anthropologist Marcel Mauss drew attention to a deceptively simple
insight: culture shapes how humans use their bodies to move. Despite its importance, this idea has yet
to be fully integrated into much anthropological research concerned with movement, skill, and material
practice, particularly in archaeology. In this lecture, I revisit Mauss’s concept of body techniques and
argue that it provides a powerful and underutilized framework for understanding culturally patterned
movement across time and space. I review recent work in biological anthropology demonstrating how
culture influences human movement through social learning, opportunities for independent practice,
and the structuring of material environments. I then turn to archaeology, where attention has
traditionally focused on typological categories or finished artifacts. I argue that such approaches
obscure the culturally transmitted behavioral decisions and motor skills involved in production.
Instead, the most consequential cultural units are likely the learned patterns of movement themselves,

what might be called a cultural biomechanics of the past.
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Using Advanced Motion Analysis to Study Human Movement in the Natural World

Nicholas Holowka

Pennsylvania State University

To determine whether humans in past populations engaged in specific tasks related to subsistence,
we must understand the body movement patterns required to perform them. New motion analysis
methods are making this possible by allowing detailed, accurate quantification of movement outside
of laboratories. In this talk, I will describe two of these methods by giving examples of how my
colleagues and I are using them to study ecology in indigenous Orang Asli populations in Peninsular
Malaysia. First, [ will describe how we are using wireless sensors to quantify the ways that people
must alter their walking kinematics to travel through dense forest and other natural terrains. Second, |
will explain how we are using novel Al techniques to rapidly analyze walking gaits in large samples
Orang Asli subjects that we recorded using simple video. This analysis allows us to study how age and

environment affect mobility in these populations.
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Grammar and Rhythm in Stone Tool Production:

An Experimental Examination of Hierarchical Action Structure

Kenji Nagai
Aichi Gakuin University

This study examines how sounds generated during stone tool production contributed to hominin
perceptual organization and the evolutionary foundations of musicality. Experimentally replicated
Oldowan and Late Acheulean tool-making sequences were analyzed through integrated examinations
of action patterns, acoustic waveforms, spectrograms, frequency characteristics, and rhythmic
structure. Stone tool sounds can be systematically classified into three types—friction sounds (FS),
resonant sounds (RS), and impact sounds (IS)—each showing a clear correspondence with specific
action types. Oldowan sequences are dominated by repetitive, momentary low-frequency impact
sounds, whereas Late Acheulean sequences (~500 ka) exhibit hierarchically organized repetitions of
sound sets combining stable broadband resonant spectra with transient low-frequency impacts. These
patterns indicate a qualitative shift in the temporal organization of action and sound, suggesting that
Late Acheulean hominins possessed enhanced capacities to perceive and regulate rhythm and temporal
structure through sound. The findings support an action-based account of the evolutionary origins of

grammar and musicality grounded in structured percussive behavior.
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Bodily Movements in Pottery Making

Hiromi Hirakawa!-? and Satoru Nakazono?

D Nara National Research Institute for Cultural Properties, ? The International University of

Kagoshima

Understanding pottery, the maker’s body, technology, and cognition as an integrated and dynamic
system is essential for an adequate interpretation of prehistoric pottery production. To achieve a more
sophisticated understanding of the relationships among vessels, bodies, and tools in pottery making,
we have conducted ethnographic observations of traditional pottery production, motion analyses using
motion-capture technology, and visualizations of manufacturing traces preserved on pottery through
3D digital processing. In this presentation, we introduce the results of our previous research and
discuss both the findings and remaining challenges from perspectives such as the long-term stability
and variability of motor habits embedded in individual potters’ bodies, as well as the continuous
interactions between potters and vessels mediated through tools and bodily movements during the

process of pottery production.
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Looking Behind the Scenes: Issues and Prospects of Recording Performing Arts

Using Free Viewpoint Video System

Tomo Ishimura

Tokyo National Research Institute for Cultural Properties

In this presentation we discuss the issues and prospects for using a free viewpoint video system to
record traditional performing arts. As a case study, we showcase the recording of Nihon Buyou
(traditional Japanese dance). Using this system, we can view a practitioner’s performance from any
direction. This allows viewers to watch the performance from a direction that cannot be seen from the
audience, such as from behind the performer. This system allows a performer to objectively analyze
her/his own movements and allows students to learn from their master’s movements. However,
practitioners may not necessarily welcome being watched from backstage, as this could lead to
unintentional disclosure of a kind of “trade secrets” about their physical movements. While a free
viewpoint video system is a useful tool for recording traditional performing arts, its use requires close

collaboration between practitioners and researchers.
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How Do Archaeologists Observe Material Remains?: Experimental Insights from
Eye-Tracking Analysis

Yuko Tokitsu
Takachiho University

It is widely recognized that knowledge and experience shape how objects are recognized, and
archaeological observation of material remains is no exception. The gaze of archaeologists may reflect
expectations, judgments, and skills involved in classification and identification, and eye tracking
provides a means to visualize these processes. Such an approach can be regarded as an attempt to
reexamine the cognitive and interpretive activities of researchers at a meta-level. This presentation
introduces two empirical studies conducted using eye tracking. In a laboratory study of pottery
observation, experienced archaeologists showed characteristic fixation locations and shorter fixation
durations, and demonstrated higher memory performance compared with novices and non-experts. In
a second case study conducted during excavation activities, gaze patterns differed according to
archaeological experience, leading to differences in the recognition of archaeological features.
Through these practical studies, this presentation examines to what extent eye tracking can serve as

an effective method for capturing the observation practices of researchers.
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