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ABSTRACT Lead isotope ratios in horse-shaped bronze buckles excavated from the Songjeol-dong site
in Cheongju and the mid-western region of the Korean Peninsula have been determined by thermal
ionization mass spectrometry. The lead isotope ratios of the samples with data provenance were plotted
in zone 3 of the South Korean galena map. The results indicated that the horse-shaped bronze buckles
could be made using galena located in the same area as the archaeological site. These results can be
used as basic data for comparison purposes in future studies on the manufacturing technology and
provenance of bronze artifacts.

Key Words Songjeol-dong site in Cheongju, Horse-shaped bronze buckle, Bronze artifacts, Lead isotope
ratio, Provenance
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Table 1. Lead isotope ratio analysis results of horse-shaped bronze buckles excavated from Songjeol-dong, Cheongju

Lead isotope ratio

Sample

NO. name Slte ZOGPb / 207Pb / 208Pb / 207Pb / 208Pb /
204Pb 204Pb 204Pb 206Pb 206Pb

1 CT1-7 gf)"‘ilghng site 18.222 15.650 38.590 0.8588 2.1177

2 CTI-14 ggggmg site 18.259 15.662 38.648 0.8578 2.1160

3 CT1-35 Pit tomb 18.209 15.651 38.630 0.8595 2.1215

4 CT1-36 No.9 18.191 15.645 38.567 0.8600 2.1201

5 CT1-37 18.218 15.652 38.613 0.8592 2.1196

6 CT1-38 Pit tomb 18.222 15.650 38.596 0.8588 2.1181

7 CT1-39 No.10 18214 15.654 38.602 0.8594 2.1195

8 CT1-40 18.211 15.646 38.583 0.8592 2.1187

9 CT1-49 ;1; Smb 18.297 15.652 38.680 0.8557 2.1140

10 CT1-51 Pit tomb 18.190 15.638 38.536 0.8603 2.1188
11 CT1-52 No.13 18.271 15.646 38.662 0.8564 2.1160
12 CT1-61 Pit tomb 18.160 15.640 38.532 0.8613 2.1218
13 CT1-62 No.15 17.960 15.620 38.584 0.8698 2.1484
14 CTl-64 ;1; {C,;.mb 18.211 15.647 38.587 0.8592 2.1189
15 CT1-70 Pit tomb 18.218 15.649 38.587 0.8578 2.1181
16 CT1-71 No.19 18.243 15.655 38.621 0.8582 2.1170
17 cripp it fomb 18.210 15.651 38.589 0.8595 2.1190

No.20

18 CTI-75 18.222 15.650 38.591 0.8588 2.1178
19 CT1-76 Pit tomb 17.763 15.569 38.106 0.8765 2.1452
20 CT1-77 No.21 18277 15.658 38.646 0.8570 2.1153
21 CTI1-78 18.279 15.666 38.715 0.8571 2.1181
2 CT1-91 18.225 15.650 38.596 0.8587 2.1174
23 CT1-92 18.209 15.647 38.581 0.8593 2.1188
24 CT1-93 Pit tonh 18.203 15.643 38.587 0.8594 2.1197
25 CT1-94 N‘(t) ;‘ém 18.200 15.643 38.568 0.8595 2.1191
26 CT1-95 ' 18.296 15.661 38.684 0.8560 2.1143
27 CT1-96 18.301 15.666 38.716 0.8560 2.1155
28 CT1-97 18.041 15.609 38.419 0.8652 2.1295
29 CTI-111  Ground 18.397 15.661 38.860 0.8513 2.1123
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Figure 1. Lead isotope ratio distribution diagram of horse-shaped bronze buckles from Songjeol-dong by map of Mabuchi.
(Left) 2Pb/”™Pb vs 2"Pb/™Pb, (Right) 2Pb/”™Pb vs “**Pb/**Pb.
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Figure 2. Lead isotope ratio distribution diagram of horse-shaped bronze buckles excavated from Songjeol-dong by map
of KOPLID. (Left) “*Pb/**Pb vs *’Pb/*Pb, (Right) **Pb/*Pb vs 2*°Pb/™Pb.
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Table 2. Lead isotope ratio analysis results of horse-shaped bronze buckles excavated from mid-western region, the Korea Peninsula

Lead isotope ratio

NO' Site Age 206Pb /204Pb 207Pb /204Pb 208Pb /204Pb 207Pb /ZOGPb 208Pb /ZOGPb
1 18214 15.651 38607  0.8593  2.1197
2 18.197 15646 38596 08599  2.1210
3 18.208 15646  38.601 0.8593  2.1200
4 18.268 15668 38706  0.8577  2.1188
5 18216 15657 38636  0.8595  2.1210
—¢  Cheongdang-dong, AD 2~3C 18.216 15657 38640  0.8595  2.1212
———  Cheonan-si
1 18.158 15647 38586 08617  2.1250
8 18.189 15650 38618  0.8604  2.1231
9 18.198 15648 38603  0.8599  2.1213
10 18213 15654 38629 08595  2.1209
11 18.348 15667 38784  0.8539  2.1138
172 Bongmyeong-dong, AD 5C 18.229 15.752 39.028 0.8617 2.1319
13 Cheongju-si AD 6C 18.187 15616 38506  0.8586  2.1171
14 18.245 15656 38642 08581  2.1180
15 Songdae-i, AD 3C 18.409 15669 38678 08512  2.1010
16 Cheongwon-gu 18.204 15647 38589  0.8595  2.1198
17 18.204 15650 38596  0.8615  2.1246
18 Proto-Three 18.196 15637 33135 08594  2.1204
19 Bungam-ri Kingdoms Period~ 18210 15644 35947  0.8591 2.1200
20  Yeongi-gun Three 18.184 15640 35950  0.8601 2.1209
21 Kingdoms Period 18.186 15.638 35044  0.8599  2.1208
2 18.633 15726 39.024  0.8440  2.0944
23 17.509 15545 38307  0.8878  2.1878
24 17.664 15563 38516  0.8811 2.1805
25 17.757 15578 38122 0.8773  2.1469
26 18.219 15640  38.601 0.8585  2.1187
27 18.294 15655 38699 08557  2.1155
28 18.343 15655 38732 08535 21115
29 , 18.271 15645  38.671 08563  2.1165
30  Eungam-ri(Gamagol) AD 3~4C 18212 15637 38582 08586  2.1184
—— Yeongi-gun
31 18.203 15640  38.601 08592  2.1205
E3 18.182 15645 38570  0.8605  2.1213
33 18.182 15627 38549  0.8595  2.1202
34 18.450 15689 38902  0.8503  2.1084
35 18.193 15634 38572 08594  2.1202
36 18.199 15637 38582 08592  2.1199
37 18.249 15648 38659  0.8575  2.1184
38 18.209 15643 38613  0.8591  2.1205
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Figure 3. Lead isotope ratio distribution diagram of horse-shaped bronze buckles excavated from mid-western region Korea
Peninsula by map of Mabuchi. (Left) 2Pb”™Pb vs *"Pb/”™Pb, (Right) **Pb/”™Pb vs **Pb/”*Pb.
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Figure 4. Lead isotope ratio distribution diagram of horse-shaped bronze buckles excavated from mid-western region Korea
Peninsula by map of KOPLID. (Left) 2Pb/”™Pb vs ’Pb/”*Pb, (Right) *Pb/”*Pb vs 2**Pb/**Pb.
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