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Fig.1 Bronze samples unearthed in northern Anhui
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Table 1 ~ Origin and basic information of the bronzes in northern

Anhui and Jijiayuan tomb
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Table 2 Main components and alloy types of the samples
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Table 3  Lead isotope ratio data of samples
F‘ﬁ F'l_lllzﬁ % ;Eﬁ F'l_[llz % 207 Pb/z()ﬁ Pb 208 Pb/206 Pb 206 Pb/204 Pb 207 Pb/ZU4 Pb 208 Pb/204 Pb

WB -1 LG 0.85166 2.1092 18.431 15. 695 38.877

WB -2 Bl 1 0. 83969 2.0893 18.630 15.655 38.931

WB -3 il 0. 87009 2.1393 17.924 15.582 38.328

WB -4 LA 0.86359 2.1362 18.085 15.618 38.644

JJY -1 b 0. 86423 2.1252 18.051 15.601 38.363

JJY -2 il &) 0.87223 2. 1506 17.910 15.622 38.515

JJY -3 i 5% 0. 87561 2.1576 17.808 15.594 38.424

JJY -4 il (5%) 0. 85557 2.1164 18.346 15.696 38.826
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Fig.2 Distribution of lead isotopic ratios of bronzes in northern

Anhui and Jijiayuan cemetery
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Lead Isotope Ratio Analysis of Several Zhou Dynasty Bronzes Unearthed

in Northern Anhui Province

LI Qiang', HUANG Hai —yan® , LI Li - xin’ , WEI Guo — feng'*
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2. Fuyang Museum, Fuyang 236000, China;
3. Anhui Museum, Hefei 230061, China)

HIGHLIGHTS

(1)

(2)

(3)

The scientific and technological analysis of bronzes in northern Anhui was rarely involved. The composition

and lead isotope ratios of bronzes unearthed in northern Anhui were determined.

The LA — MC — ICP — MS method was used to determine the lead isotope ratios, which improved the precision

and accuracy of elemental analysis.

The metal resources used in the northern Anhui had changed over time, which provided a new scientific basis

for the study of mineral sources of bronzes in the northern Anhui Province.
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ABSTRACT

BACKGROUND: The northern Anhui region is located north of the Huaihe River in Anhui. It was an important
channel for cultural exchanges between the north and the south during the pre — Qin Period. It was also a necessary
area for transporting copper resource on the Yangtze River to the Central Plains. Bronzes in this area are very
important for exploring the relationship between copper mines in the Middle — Lower Yangtze River and the bronze
culture of the Central Plains.

OBJECTIVES: In order to understand the diachronic changes of mineral resources in different periods in northern
Anhui and the interaction with the surrounding bronze culture.

METHODS: Laser ablation multiple — collector plasma — mass spectrometry ( LA — MC - ICP — MS) and X - ray
fluorescence spectrometry ( XRF) were used to analyze the composition and the lead isotope ratios of 4 bronzes
unearthed in northern Anhui and 4 bronzes unearthed from the Warring States Chu Tomb in Jijiayuan, Hubei
Province.

RESULTS: Results showed that among the 4 bronzes in northern Anhui, there were 3 lead — tin bronzes and 1 tin
bronze. The copper content ranged from 60.69% to 76.65% . The tin content was generally higher, 9. 66% to
33.24% , and the lead content was 0.43% to 18.07% . The composition had a large variation. The lead isotope
analysis results showed that the lead isotope ratios of the samples were within the range of common lead. Two tin
bronzes (WB -3, JJY — 1) indicated the source of copper materials, and the rest of the samples reflected the
source information of lead materials. Comparing the ores in different region, it was found that the data of the
bronzes in the northern Anhui during the Western Zhou Period and the Tonglushan mining area in Hubei were
relatively close. During the Warring States Period, the bronzes in the northern Anhui began to use minerals from
the southern Anhui mining area. Therefore, from the Western Zhou Period to the Warring States Period, the metal
resources used in the northern Anhui area began to gradually change from the Tonglushan area in Hubei to the area
along the Yangtze River in southern Anhui.

CONCLUSIONS:; This research provides a new scientific basis for the source of minerals used in bronzes in the

Zhou Dynasty in the region, and the exchange of bronze culture between northern Anhui and the surrounding areas.

KEY WORDS: northern Anhui; bronze; lead isotope; ore mineral provenance; X — ray fluorescence

spectrometry ; laser ablation multiple — collector inductively coupled plasma — mass spectrometry



