
Archeometallurgical Research in Myanmar

29. 3. 2025

Knowledge Sharing Webinar Organized by

Metallurgical Engineering & Material Science Technical Division of Fed. MES

Prof. Kalayar Myat Myat Htwe (PhD)

Department of Archaeology

University of Yangon

Federation of Myanmar Engineering Societies

(Hlaing Universities' Campus)



ARCHAEOMETALLURGICAL RESEARCH IN MYANMAR
 Archaeology aims to reconstruct past cultures, practices, and human behaviors through material remains. Among the 

transformative milestones in prehistoric societies, the invention and utilization of metals played a crucial role in 

shaping prehistory, especially in the Bronze Age, and Iron Age. Archaeometallurgy, a vital component of material 

culture studies, investigates ancient metallurgical production technologies and the provenance of materials. This 

field provides profound insights into ancient crafts, industries, economies, cultural interactions, innovations, and 

social structures. Originating in the mid-18th century with compositional analyses of artifacts, archaeometallurgy 

has since evolved, employing advanced methods to trace historical practices and trade networks. In Myanmar, 

archaeometallurgical research remains in its nascent stage. Initial studies focused on compositional analyses of metal 

artifacts, later transitioning to microstructural analysis by both foreign and local scholars after 2000. Recent 

advancements include French-led isotopic provenance studies. Despite these efforts, the field faces significant 

challenges, including limited funding, equipment, and expertise. Overcoming these obstacles requires 

interdisciplinary collaboration between archaeologists and scientists to advance research and enhance the 

understanding of Myanmar's rich cultural heritage.
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ARCHAEOLOGY

 The study of the human past through its material remains.

 Reconstruct past cultures, practices, and human behaviors 

through material remains. 



HISTORY AND ARCHAEOLOGY

 History and archaeology are closely related fields, but they differ in their 

methods and focus:

 Archaeology: the study of the past using objects and other excavated 

evidences as the main sources of data.

 History: the study of the past using documents and inscriptions as 

evidences



THE BACKGROUND OF ARCHAEOLOGY

 The Speculative Phase (14th to the early 19th C.)

   Focused on collecting artifacts and speculating about the past

 The First Excavation (18th C.)

   Thomas Jefferson dug a trench or section across a burial 

mound in 1784. His works mark the beginning of the end of the 

Speculative Phase.

 The Beginnings of Modern Archaeology (the mid-19th  C.)

   The newly developed science of geology: the earth was older 

than just a few thousand years, and the stratification of rocks (the 

arrangement in superimposed layers or strata) established 

principles to be the basis of archaeological excavation.

Source: Colin Renfrew, Paul Bahn, Archaeology Theories, Methods and Practice, 2020



THE PROCESS OF ARCHAEOLOGY

 Exploration/ Survey

 Excavation

 Post Excavation Analysis

 Publication



ARCHAEOLOGICAL FINDINGS

Artifacts (Portable objects shaped, modified or created by people)

 Ceramic

 Metal

 Glass

Ecofacts (Unmodified, natural items found in archaeological contexts)

 Animal Remains

 Plant Remains and etc.



ARCHAEOLOGY AND MATERIAL SCIENCE

 The analysis of ancient coins, glass, glazes, and pigments ( Eminent scientists, 

primarily chemists) in the late 18th century

❖The composition and manufacture of ancient artefacts

 The official combination of archaeology with the sciences as a career path in 1955

❖The opening of the earliest university laboratory dedicated to the development 

and application of scientific methods to the study of the past at Oxford.



Artefacts:

 Elemental or molecular chemistry

 Microstructure and texture,

 Isotopic composition

The technology of their manufacture or 

The provenance of the raw materials used. 

In archaeological materials science

 The study of production 

technologies and the provenance 

of materials. 

The study of past human practices



 Ancient technologies are embedded in social structures and develop over time.

▪ Reconstruction and understanding 

❖ Ancient crafts and industries 

 (History of Technology)

❖ Ancient economies, innovations, cultural contacts and social organisation 

 (Technology in Society)

Tracking the provenance of materials Cultural connections and trade routes



ARCHAEOLOGY AND MATERIAL SCIENCE

 Ceramic

 Metal

 Glass

 Pigments

 Stone

 Human remans 

 Animal Remains

 Plant Remains and etc.



METHODOLOGY

 Destructive analysis

 Non-destructive analysis  Analysis

 Microscopic analysis

 Compositional analysis

 Isotopic analysis

 Instrument

 Microscope

 XRF

 pXRF

 SEM-EDS

 ICP-MS

❖Very rare or valuable artifacts and materials should be avoided from damaging 

analytical methods.

❖Minimize the destruction of priceless artifacts and archaeological materials.

❖ Samples should be as small as possible.



ARCHAEOLOGY

 Prehistory: Stone Age: Palaeolithic Period (Anyarthian Culture)

        Mesolithic Period 

        Neolithic Period (Oakaie, Halin)

    Bronze Age (Nyaunggan Burial site)

    Iron Age (Thaungthaman Site and Samon Vally Sites) 

 Protohistory: Pyu ancient cites: Beikthano, Halin and Srikhitra (World Heritage) 

Sites)        Maimaw and etc

 History:  From Bagan to the recent past.



ARCHAEOMETALLURGICAL RESEARCH IN MYANMAR

Source: Benjamin W. Roberts, Christopher P. Thornton & Vincent C. Pigott, "Development of metallurgy in 

Eurasia", Antiquity, 83,2009, p-1014.



ARCHAEOMETALLURGICAL RESEARCH IN MYANMAR

T.O Morris, “Copper and Bronze Antiquities from Burma”, JBRS, Vol XXIII, II, Rangoon, Burma Research 

Society, 1938, pp. 95-100. 



Myint Aung, “More Evidence of Myanmar Bronze Age”, Revealing 

Myanmar's past: A Anthology of Archaeological Articles, 2012 



NYAUNGGAN BRONZE AGE





The types of axes known in the Samon valley (table E. Rambault, MAFM)







 

                           
       MOH-S  100 PPL        MOH- S  100 XPL               MOH- S (SEM) 

MOH- S (Spear), (80.9 Cu, 1.9 Fe, 1.9 S)                                     (Photo by researcher) 

      

                             
       MOH-B 100 PPL                   MOH-B 100 XPL                   MOH-B (SEM) 

(low tin bronze, from 1-18% tin)



     

   
KKH-B 100 PPL                   KKH-B 100 XPL                  KKH-B (SEM) 

KKH-B (Bangle), (82.7 Cu, 3.5 As, 0.4 Sn, 0.3 Ag)          (Photo by researcher 



                    
         NG_ 6-3  100 PPL      NG_ 6-3  100 XPL                    NG_ 6-3  (SEM) 

NG-6-2 ( Ingot), (94.9 Cu, 5.1 Sn , 0.3 S, 0.5 Pb)                         (Photo by researcher) 



                              
         MH-1   200 PPL         MH-1   200 XPL                        MH-1 (SEM) 

MH-1 ( Bronze fragment)                       (Photo by researcher) 

 

                
        MH-2 100 PPL          MH-2  50 XPL                       MH-2  (SEM) 

MH-2 ( Bronze fragment)                      (Photo by researcher) 

High tin bronze, from 18-30%tin samples

                                                  
        MH-3 100 PPL                   MH-3 100 XPL                      MH-3 (SEM) 



                              
 KKH-S 100 PPL      KKH-S 100 XPL                   KKH-S (SEM) 

KKH-S (The fragment of Sward scabbard)   (Photo by researcher) 

                
         SP  50 PPL             SP  50 XPL SP  (SEM) 



   
YH 100 PPL   YH (SEM) 

YH (Spear) 

 

    
HK 100 PPL      HK (SEM) 

HK (Wire bundle) 

   
HK-2 100 PPL   HK-2 (SEM) 

HK-2 (Bowl) 













THE BAGAN IRON PROJECT

 Dr. Kalayar Myat Myat Htwe (University of Yangon, Myanmar) 

 Dr. Pira Venunan (Silpakorn University, Thailand),

 Dr. Mitch Hendrickson(University of Illinois, USA), 

 Dr. Stéphanie Leroy (UMR5060 IRAMAT , CNRS, France), 

 Dr. Bob Hudson (University of Sydney, Australia), 

 Dr. T.O. Pryce (UMR 7055, CNRS, France) – Mission Archéologique Française au Myanmar Director





LOCATION OF THE IRON PRODUCTIONS SITES

How to explain lots of iron production sites 

to be found between Bagan and Mount Popa?



BAGAN’S ECONOMY

The quality iron was essential requirment

 agricultural and craft tools,

 billets for exchange, and 

 weapons for combat.

Rice Trade Conquest
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PLOT OF THE CHEMICAL SIGNATURES BY USING MULTIVARITATE 

ANALYSIS 
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Produced by Dr. Leroy



LABORATORY ANALYSIS

 Optical microscopic analysis 

( Silpakorn University Archaeometallurgical Laboratory in Thailand)

 SEM-EDS analysis 

TPK-2 –L7TPK-1-L6



SOME REFERENCE TEXT BOOKS FOR STUDIES



CONCLUSION

 Connections with China and other Southeast Asia

 Cultural and Material technology Diffusion and Hybridity

 Challenges and Future Outlook in Archaeometallurgy

❖ Current Challenges: Limited funding, insufficient equipment, lack of expertise

 Path Forward

❖ Foster interdisciplinary collaboration between archaeologists and scientists.

❖ Strengthen research efforts to uncover and preserve Myanmar's cultural heritage.
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