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Source of Mineral Materials of Bronze Carriage at Hejia Site in Zhouyuan
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Abstract: Zhouyuan area is the origin of Zhou culture, and it is also one of the important areas to study
bronzes of the Western Zhou Dynasty in China. In this work, SEM-EDS and MC-ICP-MS were used to
analyze the composition and lead isotope ratio of the copper carriage in Hejia site. The composition test
results show that the alloy type of Zhouyuan Hejia copper carriage is tin bronze. The isotope ratio analysis
results show that the lead isotope ratios of samples belong to the range of ordinary lead. By comparing with
the ore, it is found that lead isotope ratio is close to the data of Qinling region in Shaanxi province. This
study shows that the metal resources of the Qinling Mountains may have been developed in the Western
Zhou Dynasty, which provides a new scientific basis for the study of ore source of bronzes of the Western
Zhou Dynasty in Zhouyuan area.
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Fig. 1 Excavation site of chariots pit
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Table 1 Basic information of bronze carriage samples from Hejia site

Bt i JBURE AL BE 4 3
< R = I i AT G e 2e i

ZYH]3 M IE AR 2 BRR Al K 1.7 em 58 0. 7 cm, JEARA ‘ﬁ%i%o'ﬁsjégg (IS P S e R (1]
ZYH]J5 BF — ZHL A RO W 1 2 530 AR A K1 em, 5829 0.3 cm, JE2Y 0. 1 cm, K i B 5 R4k G55 b )
ZYHJ9 TR ZE AR b AR A WRIRIIE 5 1, JEE 24 230 pm, A 020 45 1 ) 7 26
ZYH]J10 KRR ST S PRFRE /N JRE L) 220 (o, FTHT AT 4845 B 5
ZYH]11 AT A Bk A KA 1.2 em, 5629 0.8 em,JFE2Y 240 pom, R AT S LRV HE (4% 1l 3 25
ZYHJ14 £ A B 3 % K2 1.8 em, JE24 0.5 em.JFE2Y 650 o, B it 1 2 187 73 5147 P 2t €50 45 b gy R A 24 - 7 =5
ZYH]J15 AT A0 TS SRR R 450 pm, — R T A B Ak
ZYH]17 R 2 A A R R R PRFE /N F A AR 55— AT W2 e 1 B
ZYH]18 Je 2 O R TR R JEY5 180 pm. KA 4t (45 W) WY
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Table 2 SEM-EDS analysis results of samples /%

GATE ke 53 BT AL B Cu Sn Pb HoAlh B4
ZYH]J3 E 20N X 48 1 87. 06 8. 34 — 4. 60 Cu-Sn
ZYH]5 ik X 42 87. 90 5.10 — 7.00 Cu-Sn
ZYHJ9 Hik [X - 4 89.18 10. 82 — — Cu-Sn
ZYHJ10 ik X A2 93.19 6.81 — — Cu-Sn
ZYHJ11 BRI [X 8- 2 89. 06 9.88 1. 05 0.01 Cu-Sn
ZYH]14 H ik X 57 ¥ 85. 20 14. 80 — — Cu-Sn
ZYH]J15 27N X7 90. 25 9.75 — — Cu-Sn
ZYHJ18 ik X 38 - 2 89. 68 10. 32 — — Cu-Sn
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Fig. 2 Metallographic photo(a)and electron microscope backscatter photograph(b)of sample ZYHJ14
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Table 3 Lead isotope ratio analysis results of samples

B & 4= TR 208 Pl /204 Py 207 Pl /201 Pl 206 Pl /201 Pl 208 Pl /206 Py 207 P}y /206 Pl
ZYH]3 il i 1 38.585 76 15. 654 21 18. 256 98 2.113 480 0. 857 437
ZYH]5 £ YA 1 38. 226 04 15. 577 56 17. 968 23 2.127 423 0. 866 950
ZYH]J9 BRI BR R 38.461 70 15. 618 77 18.159 51 2.117 992 0. 860 088
ZYH]J10 BRI ER R 38. 443 44 15. 609 61 18.112 69 2.122 458 0. 861 805
ZYH]J11 TR AT B 38.065 38 15. 555 09 17. 749 00 2. 144 650 0. 876 392
ZYH]14 AL TR T A A 38. 066 55 15. 555 63 17. 746 88 2.145 217 0. 876 628
ZYH]J17 TR A 5% B 38. 406 91 15.592 22 18. 155 76 2.115 412 0. 858 803




