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Table 1 Information list of Indo — Pacific glass beads found at the city site of Yuezhou, Guangxi

75 B G5 gt B HMZ/mm JERE/mm LA/ mm

1 YZGC - LBI RER 235 3.04 2.65 0.96
2 YZGC - 1LB2 e Jul i H] 2.94 1.59 1.08
3 YZGC - LB3 teEs Jul s 2.91 1.65 0.98
4 YZGC - LB4 e Sl 2 if 34 1.94 34

5 YZGC - LB5 e Sul s 5k 34 34

6 YZGC - DBI W (5, 7 1 3.39 1.75 1.05
7 YZGC - DB2 s i) s 3.17 2.78 1.11
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8 YZGC - DB3 ek 2RiE 3.08 2.15 1.34
9 YZGC - DB4 gl Sl 3.12 1.84 1.05
10 YZGC - DB5 gl RiE ] 2.76 1.20 1.07
11 YZGC - Y1 igul Lk 1.79 1.98 —

12 YZGC - Y2 igul ok 2.06 1.49 0.77
13 YZGC - Y3 igul ok 1.70 2.11 0.71
14 YZGC - Y4 Hi A, Fluk 2.09 1.76 0.80
15 YZGC - Y5 w Fluk 2.10 1.50 0.93
16 YZGC - 01 icu) BRI 2.06 2.30 0.81
17 YZGC - 02 R A, Ak 2.48 1.63 0.85
18 YZGC - 03 R A, Ak 2.13 2.05 1.10
19 YZGC - 04 icul Ak 1.84 1.61 0.82
20 YZGC - 05 R fh, Ak 2.24 1.74 0.80
21 YZGC - Bl FRE Lk 3.64 1.53 1.45
22 YZGC - B2 (AR EN Lok 3.36 1.70 1.50
23 YZGC - B3 FRer Lk 2.82 2.18 0.92
24 YZGC - B4 FRer( Lk 2.97 2.17 1.24
25 YZGC - B5 FRLL( Lk 2.44 2.24 1.27

1 )7 PYBN SO HE B — RSP B 2R Gl
Fig.1 Photos of Indo — Pacific glass beads found at the city site of Yuezhou, Guangxi
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Table 2 Chemical compositions of Indo — Pacific glass beads found at the city site of Yuezhou, Guangxi

e SRR % CEACTR N

5 Na,0 MgO ALO, Si0, P,0, K,0 a0 TiO, MnO Fe,0, CuO PbO Sn0, Cr Ni Zn Rb S Zr  Pb
YZGC -LBI 10.12 n.d. 8.42 74.70 n.d. 1.42 2.92 0.25 0.06 1.61 0.50 n.d. n.d. 31 nd nd 14 371 397 44
YZGC-LB2 8.89 n.d. 0.01 87.09 n.d. 1.04 0.64 0.70 0.09 1.24 0.31 n.d. n.d 7 n.d 22 5 102 256 62
YZGC -LB3 8.89 n.d. 4.20 80.87 n.d. 1.56 1.13 0.99 0.08 1.50 0.78 n.d. n.d nd nd nd 21 267 878 56
YZGC -LB4 3.32 n.d. 6.15 84.67 n.d. 0.88 1.51 1.08 0.09 1.74 0.56 n.d. n.d. 4 n.d nd 22 235 622 125
YZGC-DB1 8.14 n.d. 1.60 84.79 n.d. 0.77 1.52 0.15 0.35 1.49 1.19 n.d. n.d 7 n.d. 13 n.d 88 87 60
YZGC-DB2 7.73 n.d. 6.68 76.28 n.d. 1.40 3.56 0.64 0.50 2.18 1.03 n.d. n.d. 57 6 45 24 252 521 52
YZGC -DB3 10.41 n.d. 4.89 76.94 n.d. 1.21 2.83 0.55 0.43 1.90 0.83 n.d. n.d 27 nd nd 18 186 408 21
YZGC -DB4 9.30 n.d. 5.30 77.53 n.d. 1.06 3.04 0.54 0.44 1.91 0.8 n.d. nd 32 4 22 19 204 420 29
YZGC -DB5 10.34 n.d. 3.70 80.03 n.d. 0.65 1.80 0.18 0.36 1.55 1.37 n.d. n.d. 39 3 41 8 173 232 71
YZGC-Y2 9.95 n.d. 2.19 80.8 n.d. 0.60 0.51 0.65 0.10 1.81 n.d. 2.95 0.38 33 n.d 10 n.d. 43 90 M
YZGC-Y3 6.15 n.d. 1.13 85.29 n.d. 0.72 0.26 0.63 0.12 1.54 n.d. 3.73 0.44 35 34 7 n.d 45 92 M
YZGC-Y4 5.71 n.d. 2.43 83.56 n.d. 0.59 0.61 0.72 0.11 2.02 n.d. 3.73 0.53 25 nd. 6 nd 64 151 M
YZGC-Y5 7.43 n.d. 2.19 82.61 n.d. 0.52 0.46 0.68 0.11 1.93 n.d. 3.63 0.43 34 n.d n.d. 58 134 M
YZGC-01 6.53 n.d. 4.73 68.60 n.d. 0.94 1.89 0.67 0.09 3.49 13.07 n.d. n.d. 60 196 306 n.d. 92 138 49
YZGC-02 5.64 n.d. 6.65 67.15 n.d. 1.12 2.25 0.67 0.10 5.55 10.87 n.d. n.d. 52 153 423 6 93 76 133
YZGC-03 5.55 n.d. 5.35 70.78 n.d. 0.86 2.19 0.59 0.08 5.05 9.54 n.d. n.d 48 186 251 4 104 90 65
YZGC-04 3.59 n.d. 3.24 77.64 n.d. 0.60 1.66 0.42 0.08 4.47 829 n.d. nd 32 100 196 n.d. 55 48 29
YZGC-05 3.67 n.d. 3.68 75.98 n.d. 0.93 2.62 0.45 0.10 4.80 7.77 n.d. n.d 45 96 227 6 71 54 69
YZGC-B1 9.41 n.d. 5.76 75.03 n.d. 0.93 2.09 0.60 0.12 3.66 2.24 0.17 n.d. 60 41 102 8 144 274 M
YZGC -B2 10.53 n.d. 5.25 74.29 n.d. 1.00 2.13 0.62 0.12 3.90 2.00 0.17 n.d. 90 35 103 7 141 221 M
YZGC -B3 10.03 n.d. 6.13 74.34 n.d. 1.04 2.17 0.65 0.15 3.59 1.80 0.10 n.d. 25 29 72 8 161 221 M
YZGC-B4 9.31 n.d. 4.94 76.72 n.d. 0.87 1.96 0.55 0.12 3.57 1.83 0.14 n.d. 53 36 56 6 130 240 M
YZGC-B5 8.10 n.d. 4.96 77.45 n.d. 0.92 1.95 0.55 0.11 3.79 1.99 0.18 n.d. 59 27 47 8 143 197 M
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Fig.2 Two - dimensional plot for the chemical compositions
of Indo — Pacific glass beads found at the city site
of Yuezhou, Guangxi (CaO vs. Al,0;)
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Fig.4 Two — dimensional plot for the chemical compositions
of Indo — Pacific glass beads found at the city site
of Yuezhou, Guangxi (Fe,0, vs. CuO)
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Fig.5 Micromorphological characteristics of the drawing technique for Indo — Pacific glass beads found

at the city site of Yuezhou, Guangxi
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Fig.6 OCT images of the inner structures of Indo — Pacific glass beads found at the city site of Yuezhou, Guangxi
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Table 3 Temporal and spatial distribution of the sub — types of mineral soda aluminum silicate glass
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Fig.7 Two — dimensional plot for the chemical compositions
of Indo — Pacific glass beads found at the city site
of Yuezhou, Guangxi (Sr vs.Zr)
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Fig.8 Indo — Pacific glass beads of the Southern and Northern Dynasties
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Research on glass beads unearthed from the city site of Yuezhou in Guangxi

WEI Weiyan', LIU Song®’, LI Qinghui’”, LIN Qiang®
(1. School of Sociology & Anthropology, Sun Yat — sen University, Guangzhou 510275, China;
2. Center of Sci — Tech Archaeology, Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China;
3. Center of Materials Science and Optoelectronics Engineering, University of Chinese Academy of Sciences, Beijing 100049, China;
4. Guangwxi Institute of Conservation and Archaeology, Nanning 530022, China)

Abstract: Indo — Pacific glass beads, also known as Indo — Pacific monochrome drawn glass beads, are the glass
beads with the longest duration and widest geographic distribution in ancient times. These glass beads are one of the
most important markers for the study of the Silk Road exchange and interaction, and have important research values and
academic significance for the construction of trade and exchange networks under the global perspective. At present, there
are few reports on the scientific research on Indo — Pacific glass beads excavated in China either at home or abroad. The
spatial and temporal distribution of such glass beads in China is still unclear and lacks systematic research.

Located in Pubei County, Qinzhou, Guangxi Zhuang Autonomous Region, the city of Yuezhou was originated
in the Song Dynasty (420 AD —479 AD) of the Southern Dynasties and was abolished in the Sui Dynasty (581 AD -
618 AD), lasting for about 140 years. During the Southern Qi period (479 AD -502 AD), Yuezhou governed twenty
prefectures (Jun) , and occupied an important position in the map of the Southern Dynasties. At the city site, a large
number of samples, such as pottery, porcelain, ironware and glass beads, etc., have been unearthed. Among them,
there are more than 2,000 glass beads in a variety of colors, including red, blue, yellow, green and brown.

In our research, five typical types of glass beads excavated from the city site of Yuezhou were selected,
including opacified brownish — red, opacified orange, opacified yellow, translucent light green, and translucent
blue — green ones (five samples for each type and 25 samples in total ). Energy dispersive X — ray fluorescence
spectrometry, confocal laser Raman spectrometry, optical coherence chromatography, and optical microscopy were
used to analyze the selected glass beads. The test results show that the glass beads analyzed were mainly made by
the drawing process, and the coloring process adopted was mainly of three types: transition metal element ( Fe,
Cu) ion coloring, metal (Cu) particle coloring and compound (lead stannate) coloring. The major glass system
was mineral alkali type sodium — aluminum - silicate glass (mNaAl), and a small number of samples were soda
glass. We further compared the contents of the trace elements Sr and Zr with the research results of other scholars,
and it is clear that the mNaAl glass beads unearthed from the city site of Yuezhou belong to Subclass 1 of mNaAl
glass. Their primary glass provenance was South Asia, and they might have been exchanged to Southeast Asia in
the form of primary or finished glass beads and also imported into Lingnan region of China through the Maritime Silk
Road.

This research clarifies the coloring mechanism, forming process, glass system and subclass characteristics of
the glass beads excavated from the city site of Yuezhou, and also the possible origin sources and spread routes
based on the Maritime Silk Road, thus providing new physical evidence for the study of the Silk Road — based
exchanges between China and foreign countries in southern China from the Wei Dynasty to the Southern and
Northern Dynasties, and a new “link point” for the construction of global trade and exchange networks of Indo —
Pacific glass beads.

Key words: Indo — Pacific glass bead; City site of Yuezhou; Wei, Jin and Southern and Northern Dynasties;

Scientific analysis; Contact and communication based on the Silk Roads
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