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Abstract In thirteenth-century Central Asia, large copper coins circulated alongside silver coins amid constraints in the
supply of silver. This study analyzes the elemental composition of silver and copper coins using Prompt Gamma
Activation Analysis (PGAA) and micro-X-ray fluorescence (u-XRF). The results indicate that copper coins issued from
the Qarakhanid period to the early Mongol Empire were likely produced from copper generated as a by-product of
silver refining. Silver coins of the Khwarazmshah period and those of the Mongol Empire also show a continuous
distribution in their Ag—Cu ratios, suggesting that they were produced from Ag—Cu alloy bullion derived from a
common or closely related metallurgical background. The similarity in the Ag—Cu ratios of late Qarakhanid and early
Mongol copper coins further supports this interpretation. These findings suggest that metallurgical practices associated
with silver production and the use of copper by-products developed under the Qarakhanids were inherited and
continued under the Mongol Empire.
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