
xi

Contents

List of Figures...................................................................................................................................................................xiii
List of Tables.................................................................................................................................................................... xvii
Abstract...........................................................................................................................................................................xviii

1.  Introduction.................................................................................................................................................................... 1
1.1. China and its early metals......................................................................................................................................... 2
1.2. The lead problem in Chinese bronzes....................................................................................................................... 8
1.3. How this study unfolds........................................................................................................................................... 13

2.  The meaningful metal: leaded bronze in archaeological interpretation................................................................. 15
2.1. Distribution of copper, tin, and lead....................................................................................................................... 16
2.2. Creation of copper alloys........................................................................................................................................ 17
2.3. Properties of leaded bronze..................................................................................................................................... 19

2.3.1. Castability..................................................................................................................................................... 20
2.3.2. Mechanical properties................................................................................................................................... 22
2.3.3. Colour........................................................................................................................................................... 24
2.3.4. Other properties............................................................................................................................................ 26

2.4. Was leaded bronze a good choice?......................................................................................................................... 28

3.  East wind, west wind: metals on the steppe frontiers............................................................................................... 29
3.1. Steppe traditions and local adoptions..................................................................................................................... 31
3.2. Northern Bohai Rim................................................................................................................................................ 37
3.3. Hexi Corridor before 1600 BCE............................................................................................................................. 43
3.4. Ordos Plateau.......................................................................................................................................................... 50

4.  Making vessels with a new material: the leaded ritual bronzes.............................................................................. 55
4.1. From the frontiers to the Central Plains.................................................................................................................. 57
4.2. Erlitou..................................................................................................................................................................... 60
4.3. Zhengzhou............................................................................................................................................................... 70
4.4. Middle-Lower Yangtze........................................................................................................................................... 74

5.  Beyond the Central Plains: the spread of leaded bronze......................................................................................... 81
5.1. Anyang.................................................................................................................................................................... 81
5.2. Hexi Corridor after 1600 BCE................................................................................................................................ 90
5.3. Guanzhong Basin.................................................................................................................................................... 94
5.4. Lower Yangtze and the eastern coast.................................................................................................................... 101

6.  Conclusions and discussion....................................................................................................................................... 107
6.1. Geographical conditions and technological choices............................................................................................. 107
6.2. Scenarios of using leaded bronze.......................................................................................................................... 108
6.3. Towards a Leaded Bronze Age............................................................................................................................. 108

Appendix 1. Early metal-related sites in China............................................................................................................111
Appendix 2. Published chemical analyses of early copper-based objects from China............................................. 123
Appendix 3. Major metal deposits in the study area................................................................................................... 127
Appendix 4. Abbreviations of the analytical chemistry methods............................................................................... 133

Bibliography.................................................................................................................................................................... 135


