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Non-destructive Analysis of Remains Related to Metalworking Unearthed
from the Medieval “Otomo Funai”
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Abstract In the Sengoku era, over 400 years ago, various technologies came in Japan from over-
sea. Especially, metal production and metalworking technology was one of the most important
things in Japan, because warring states daimyo (sengoku-daimyo) needed gold and silver as a
source of winning wars. The famous Sengoku-daimyo are Takeda Shingen who developed many
gold mines in Kai and Ouchi Yoshitaka who ruled the Iwami silver mine, a world heritage
.“Otomo Funai (Bungo Funai)” was a capital city in Bungo. The city was reached at height of
glory in the age of Otomo Sorin who is the 21st head of the Otomo family. Many relics used in
metalworking were discovered in many ruins of “Otomo Funai”. Especially, many crucibles with
small gold and silver particles were found. Detailed examination using XRF and SEM-EDX
shows that the specific elements, such as Bi and As, which are related raw materials (ores), do not
exist around the gold particles but the silver particles. Brass, pewter and lead are detected in the
surfaces of the other sherds.
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