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Abstract: A large number of lead-tin artifacts were unearthed at the Nanshan site in Shaoxing city,
Zhejiang Province, which were rarely found in other city sites of the Eastern Zhou Dynasty as yet.
This research analyzed 13 samples of unearthed lead-tin artifacts in the form of sheets, strips, and
rods, and found that 11 of them were made of lead-tin alloys, and 2 were lead billets. One lead billet
contains about 2% arsenic, and the other contains a small amount of tin. Lead-tin artifacts generally
contain a variety of impurities such as As3Sn4 and Fe-Sn phase, and show a perceived rule that the
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higher the tin content, the purer the metal. Metallographic observations found that many samples had
plastic deformation structures. Combined with their morphology, it was judged that they should have
been hammered. The lead isotope results of the 6 lead-tin artifacts analyzed showed that the lead
isotope ratio of arsenic-containing lead billet was consistent with the lead ore from Yinshan Mountain,
Shangyu city, eastern Zhejiang Province, and should be the local lead product of Yue State. The raw
materials of the 2 lead-tin alloys may come from the Nanling Mountains in southern Hunan province.
The lead isotope ratios of the remaining lead-tin artifacts are between the Nanling lead and the eastern
Zhejiang lead, which may be caused by the mixed melting of the two types of materials. This indicates
that the Yue State had mined and smelted lead deposit at the foot of Kuaiji Mountain in its territory at
the latest in the early Warring States Period, and also obtained a large amount of tin and lead resources
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from the Nanling Mountains.

Keywords: Lead-tin artifact; Nanshan site; Yue state; Lead isotope ratios
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