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Provenance Study on Lead Isotope of the Bronze Using a Korea
Peninsula Lead Isotope Data
- Focused on Bronze Relics Excavated from Cheonghaejin -
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ABSTRACT : This paper was researched that provenance of the raw material for bronze relics
excavated Cheonghaejin using the distribution of lead isotope ratio based on galena ores of South
Korea. Also we want to make sure that the trace elements appearing as a by-product can be used as
a secondary indicator for provenance research. In the case of the galena map of the East-North Asia
(Mabuchi, 1985), data are plotted in China area. Therefore it is estimated that most bronzes were
produced with lead ore from China. On the other hand, the same data are plotted in the Okcheon
Metamorphic Belt and Yeongnam Massif of the galena map of South Korea (KOPLID, 2012). Also the
contents of Ag and Sb are available as indicator due to separate ores from similar zone in lead isotope ratio.
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Table 1. The Results of Lead Isotope

No Artifacts

Lead Isotope data

206Pb /204Pb 207Pb /204 Pb 208 Pb /204Pb 207Pb /206Pb 208 Pb /206Pb

Mirror 17.958 15.584 38.434 0.8678 2.1402

2 Bronze artfacts 18.172 15.637 38.652 0.8604 2.1269

3 Bronze 18.156 15.621 38.579 0.8604 2.1249
artfacts

4 Bronze 18.157 15.651 38.610 0.8620 2.1264
artfacts

5 Bronze 18.419 15.721 38.806 0.8535 2.1067
artfacts

6 Bronze 17.881 15.701 38.922 0.8781 2.1768
artfacts

7 Bronze 17.564 15.599 38.607 0.8881 2.1980
artfacts

8 Bronze 18.648 15.715 38.982 0.8427 2.0904
artfacts

9 Bronze 18.165 15.700 38.906 0.8642 2.1417
artfacts

10 Bronze 18.107 15.674 38.774 0.8656 2.1413
artfacts

1 Scale weight 18.304 15.720 38.756 0.8588 2.1169

12 Vessel 18.160 15.626 38.589 0.8604 2.1249

13 Vessel 21.095 16.094 39.853 0.7629 1.8891

14 Vessel 18.287 15.676 38.672 0.8572 2.1147

15 Vessel 18.583 15.736 38.962 0.8468 2.0967

16 Vessel 18.346 15.698 38.658 0.8556 2.1070

17 Vessel 17.781 15.716 38.928 0.8838 2.1894
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Fig 1. Lead isotope distribution diagram of bronze
artifacts excavated from Cheonghaejin.
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Fig 2. Cu-Sn-Pb ternary phase diagram of Bronze
artifacts excavated from Cheonghaejin.
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Table 2. Alloy composition ratio of bronze artifacts from Cheonghaejin

tr : trace
No Artifiacts Alloy composition(wt%)

Cu Sn Pb Zn Ag Ni Co As Sb Fe
1 Mirror 720 21.8 6.50 001 017 010 004 048 047 0.11
2 Bronze artfacts 685 215 590 002 015 010 004 047 045 0.67
3 Bronze artfacts 699 210 6.00 001 014 011 005 065 049 071
4 Bronze artfacts 81,5 158 070 002 019 0.15 001 027 0.07 0.01
5 Bronze artfacts 775 167 1.80 0.0l 025 014 001 093 054 0.02
6 Bronze artfacts 747 175 3.10 0.0l 022 018 001 079 059 0.02
7 Bronze artfacts 82.7 134 120 001 0.09 023 002 035 001 0.02
8 Bronze artfacts 80.9 125 tr 0.02 0.12 0.02 tr 0.01 tr 0.07
9 Bronze artfacts 774 113 550 0.0l 021 0.17 0.01 .70  0.79  0.01
10 Bronze artfacts 789 860 270 001 031 0.18 0.01 1.50 091 0.02
11 Scale weight 844 112 190 001 023 0.09 001 092 047 0.09
12 Vessel 752 187 3.00 0.01 009 0.12 001 0.52 020 0.01
13 Vessel 80.3 184 1.10 tr 0.35 0.05 tr 0.25 tr 0.02
14 Vessel 84.0 126 260 002 011 0.17 001 077 035 0.02
15 Vessel 849 950 130 001 012 0.10 0.01 1.50  0.55 0.02
16 Vessel 849 9.00 230 001 023 0.08 0.01 1.30 036  0.03
17 Vessel 8.1 490 350 001 035 024 001 240 140  0.29

A5AE2) 2 24 A573)E 68-70 wi%2] Cu L e B ko] 98 EAL tiishs sy

£, 21 wi%°] Sn °F 6 wi%2] PbE FHistel 1 o AR F EE tE 16719

IFoE B/ 4 o, 1 99 He7] 144
L Cu’} 74-85 wt%, Sn©| 4-18 wt%, Pb7} 1-5
wt%2] B &2 IS 1T 5 Aok 1749
AE71E9 vFEE E429, tEE 57
Zn} Co7} 0.01 wit% ©J3t= ZFHS IS &
gtk E3] Y5 din] EXzoA ¥E9 zone
22 Bl AsATARE d-ofdddelA T8
gk Zno| ST olug} Co B FAHEE ke
+ Sb7t HFO R HEHE EAES Ho|a Jlon,
Ago] o] FuFo g =t} o|gd AgY TF
o] F83 A I 7l=pE4te] 7ol #ASA
gt FEFd e AT e F FAA A
Ag &0l &% FRHE AEHEoeE BE3(Choi
et al., 2010) 5 71 FFATFNME EE A}
o] gAte] Aol wet FrkE = FEo] §43
o2 OgE 4 9, o3 FFEY ASE ol%
stod AZtE HE5A FrEOA vEFdAY] T

FEoNA Znoly Co2) o] 0.01 wt%= A
Abekal, QeI ol tr-1.4 wi% /A W W
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