
HAL Id: cea-02328019
https://cea.hal.science/cea-02328019

Submitted on 23 Oct 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

An integrated archaeometallurgical typology of
architectural crampons as a method for reconstructing

the iron economy of Angkor, Cambodia (10th to 13th c.)
Stéphanie Leroy, Mitch Hendrickson, Enrique Vega, Théo Blanchet, Sylvain
Bauvais, Emmanuelle Delque-Količ, Alexandre Disser, Philippe Dillmann,

Pira Venunan, Christophe Pottier

To cite this version:
Stéphanie Leroy, Mitch Hendrickson, Enrique Vega, Théo Blanchet, Sylvain Bauvais, et al.. An
integrated archaeometallurgical typology of architectural crampons as a method for reconstructing
the iron economy of Angkor, Cambodia (10th to 13th c.). Iron in Archaeology: Bloomery Smelters
and Blacksmiths in Europe and Beyond, May 2017, Praha, Czech Republic. �cea-02328019�

https://cea.hal.science/cea-02328019
https://hal.archives-ouvertes.fr


1 

AN INTEGRATED ARCHAEOMETALLURGICAL TYPOLOGY OF ARCHITECTURAL CRAMPONS AS 
A METHOD FOR RECONSTRUCTING THE IRON ECONOMY OF ANGKOR, CAMBODIA (10TH 
TO 13TH C.). 

Stéphanie Leroy1*, Mitch Hendrickson2, Enrique Vega1, Théo Blanchet1, Sylvain Bauvais1, 
Emmanuelle Delque-Kolic3, Alexandre Disser1, Philippe Dillmann1, Pira Venunan4, Christophe 
Pottier5 

1 LAPA-IRAMAT, NIMBE, CEA, CNRS, Université Paris-Saclay, CEA Saclay, Gif-sur-Yvette, France 
2 University of Illinois, Chicago, United-States 
3

 LSCE-LMC14, CEA Saclay, Gif-sur-Yvette, France 
4 Silpakorn University, Bangkok, Thaïland 
5 Ecole Française d’Extrême-Orient, Paris, France 
*Corresponding author: e-mail: stephanie.leroy@cea.fr 

Keywords 
Iron economy, archaeometallurgical typology, Khmer empire, architectural crampons 

Abstract 
The Khmer Empire, based at the UNESCO World Heritage site of Angkor in Cambodia, rapidly 
extended their political influence across mainland Southeast Asia between the 11th and 13th c. AD. 
Traditionally, Angkor’s power base is attributed to an elaborate bureaucratic system, regional 
centres, and road system. Lack of key resources around the capital suggests this network provided 
materials necessary to enhance a broad range of activities (e.g. construction efficiency, military 
capability,…). Iron with its technological characteristics and universal utility is known as being one of 
the most dynamic materials for facilitating social transformation. Reconstructing how iron was 
managed in the Khmer empire is therefore a critical perspective for drawing a socioeconomic context 
in terms of development of states and polities. The international IRANGKOR project was established 
to investigate the diachronic organization of iron consumption and distribution practices. In 
combination with the INDAP project, which focuses on the evidence of iron production, our broader 
aim is to address the overall impact that iron played in the processes of Angkorian state-building 
during this time period.  

 

In this paper, we propose to discuss the results of a comprehensive archaeometallurgical typology of 
iron architectural supports, or crampons that represent the most frequent evidence of iron 
consumption in Angkor (9th to 15th c. CE). We have examined a statistically significant number of 
crampons (100) recovered from 5 temples (Royal Palace, Baphuon, Preah Khan of Kompong Svay, 
Angkor Wat, Preah Khan). Technological, chronological and sourcing analyses of this class of iron 
objects were combined to generate evidences of form, process of secondary manufacture, 
association with reduction systems, and date of production. The large sample size and range of 
construction dates for each building allow us to assess diachronic patterns of metal procurement and 
manufacture during the period of Khmer expansion between the 11th and 13th c. This investigation 
was paired with extensive analyses of the vast iron production landscape of two known production 
zones (central Cambodia, northeast Thailand) (200 sites) in the Khmer empire. It was therefore 
possible to investigate the origin of the ore resources and the smelting practices and to shed new 
light on the broader exchange system. Gathering all evidences permits to identify changes in the 
production and consumption strategies of the Khmer state that seem to be linked to key historical 
developments of the empire. Overall, it is possible to move towards reconstructing premodern iron 
economies and the interrelationship between the sociotechnical system and historic trajectory of the 
Khmer Empire. 
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