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contains a large number of ancient artifacts. In this study, we subjected jade and stone artifacts from the
area to manual scrutiny, microscopic examination, scanning electron microscopy, energy spectrum analysis.,
X-ray fluorescence spectroscopy.and Raman spectroscopy to determine the strategy for material selection
for the manufacture of the artifacts unearthed at this site. The results showed that the area contained
diverse types of stone materials, including sedimentary rocks, igneous rocks, and metamorphic rocks, as
well as a small amount of ores. The types of jade materials were limited to nephrite and serpentine jade.
Siliceous rocks and sandstone dominated the region during the Neolithic period, while slate, shale,
sandstone, and siltstone were abundant during the Shang-Zhou period. The inhabitants of the Lianhe Site
developed stone tools with specific functions by harnessing the different physical properties of the stone
materials. By contrast, the inhabitants of the area during the Shang-Zhou period better used the local
resources, Compared with those of the Sanxingdui Site in the Shang-Zhou period, the inhabitants of the
Lianhe Site were at a disadvantage in terms of the jade and stone materials available to them. Our analysis
of the geological data and the distribution of the water system revealed that the raw materials for the jade
and stone artifacts mainly came from the tectonic belt of the Longmen Mountain in the upper reaches of
the Jian River and the Min River Basin, indicating that the inhabitants of the Lianhe Site had inherited
their uses of jade and stone materials from the Baodun culture. This reveals the sequence of evolution of
the Baodun and Sanxingdui cultures.

Key words: jade and stone artifacts; types of stone materials; source of raw materials; selection
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Fig. 1 Geographical location of the Lianhe Site
in Guanghan County of Sichuan Province s
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1
Table 1 Types of stone artifacts unearthed in the

first stage of excavation of the Lianhe Site
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Fig.2 Excavation sites of ash pits H58 and H57
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Fig.3 Partial stone artifacts
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2
Table 2 Types of jade and stone artifacts unearthed in the third stage of excavation of the Lianhe Site
/ /% / /%
67 18. 31 2 0.55
62 16. 94 2 0.55
48 13.12 1 0.27
47 12. 84 1 0.27
43 11.75 1 0. 27
42 11.48 1 0. 27
21 5.74 1 0. 27
6 1. 64 1 0. 27
6 1. 64 1 0.27
4 1.10 1 0.27
3 0. 82 1 0.27
3 0. 82 1 0.27
s s
s
31 X
(XRF) (SEM-EDS) ,
, pXRF s
( : pXRF) o s 3
3 PXRF ( i)

Table 3 Methods of testing and the number of samples considered, excluding those that were manually

identified and subjected to pXRF testing
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Table 4 Results of XRF test of certain stone artifacts
Na, O MgO  ALO; Si0, P, 0O K,O CaO TiO, MnO Fe, O;
2019SGXLH273 = 3 0.79 1.42 15.25 60.96 0. 35 2.64 0. 65 0. 84 0. 85 7.83
2020SGXL.H867 : 17 0.98 1.57 15.72  64.40 0.71 3.25 0.72 0. 90 0.07 6. 22
2019SGXLH196 : 5 0. 96 1.48 16.42  65.44 0.57 2.96 0. 56 0. 88 0. 05 6.33
2020SGXLH817 = 2 0.94 1. 80 19.80  57.67 0. 83 4.09 0. 64 0.92 0. 06 6. 74
2020SGXLH528 = 1 3.24 4.69 16.40 49, 37 0. 29 1.23 8.27 1.19 0. 20 12. 84
2020SGXLTNO4WO05® = 1  0.84 1.71 15.44  60.64 0.59 3.16 0.69 0. 87 0.42 8.18
4

Fig. 4 Characteristics of thin microscopic sections of certain stone artifacts
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5
Fig. 5 Scanning electron microscopy (SEM) and energy dispersive spectrometry (EDS)
characteristics of stone artifacts
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Table 5 Lithology and distribution of different types of stone artifacts unearthed in the first and

second stages of excavation

/%

( ) 7 1 1 9 40. 90
3 1 1 5 22.72 (15 )68.18%

1 1 4.55

1 1 4.55
1 1 4,55 4 H18.18%

1 1 4.55

1 1 4.55

2 2 9.08
1 1 4.55 (3 )13.64%

9 6 3 3 1 22 100. 00
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Table 6 Lithology and distribution of different types of stone artifacts in the third stage of excavation
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Table 7 Lithology and distribution of different types of jade artifacts in the third stage of excavation
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Table 8 Types and numbers of jade and stone artifacts at the Sanxingdui Site
/%
263 72.25
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