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Table 1 Results of analysis of the Turquoise sample by LA-ICP-AES (Wt%)
Sample 1D SiO; Al Oy Fe, Oy CaO P, 05 Sb, O3 CuO BaO SrO ZnO B, 0O V205

JY-1 0. 206 47. 334 1. 866 0. 796 40. 574 0.002 4. 020 0.283 0. 005 4. 146 0. 030 0. 006
JY-2 1.107 44.912 0. 966 5.382 37.949 0. 004 2. 849 0. 504 0. 005 3. 847 0.026 0.008
JY-3 0.271 49. 651 0. 406 0. 924 40. 327 0. 005 2.305 0.176 0.003 4. 815 0. 029 0.014
JY-4 2.663 41. 273 8.079 0.184 38.270 0.003 8. 424 0. 040 0.010 0.037 0.015 0. 064
JY-5 6. 866 38.373 9.115 0.671 35.578 0. 004 6.613 0.125 0.038 0.698 0.017 0.027
JY-6 3. 185 47.253 1. 609 1. 640 37.178 0. 006 7.368 0.111 0.019 0. 430 0.032 0.011
JY-7 0. 050 49. 241 0.703 0.167 40. 631 0. 005 4.474 0. 230 0.002 3. 800 0. 030 0.010
JY-8 0.035 49.728 0. 338 0.122 40. 720 0. 005 3. 597 0. 301 0. 006 4.352 0. 041 0. 009
JY-9 0.674 47.493 1. 878 0.765 40. 250 0. 004 7.467 0. 147 0.022 0.535 0.023 0. 009
XG-1 1. 814 46. 039 3.354 0. 987 39. 035 0.002 7.910 0. 230 0. 056 0.112 0.018 0.014
XG-2 0.131 47.772 3.320 0. 311 41.190 0. 006 6. 585 0. 047 0.017 0.192 0. 057 0.010
XG-3 0. 883 43. 802 6. 865 0. 282 39. 632 0.001 8. 080 0. 045 0.034 0. 057 0. 020 0. 006
XG-4 0. 504 40. 547 10. 465 0. 402 39. 286 0. 005 8.332 0.034 0.022 0. 040 0.014 0.015
XG-5 0. 375 45.524 4.833 1. 312 39.763 0.002 7.187 0.183 0.072 0. 265 0.025 0.005
XG-6 0. 863 45.957 4. 679 2. 049 39.517 0. 006 5.459 0. 140 0. 467 0. 211 0.033 0. 008
XG-7 0.242 48.509 1. 786 0.593 40. 710 0.003 7.418 0. 086 0.253 0. 104 0.011 0.010
XG-8 0.093 49. 049 0. 717 0. 328 40. 976 0.002 7.536 0. 081 0.011 1. 042 0. 006 0.007
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Table 2 Component matrix
A
1 2 3
BaO 0. 859 —0.091 —0.200
Sh; O3 0.768 —0.262 —0. 241
V;0s 0.722 0.062 0. 437
SrO 0.676 0. 297 —0.375
SiO 0. 647 —0.143 0.572
B, Os —0.081 0. 818 0. 368
CaO 0.168 0.723 —0.009
TiO; —0.121 —0.583 0. 360
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Abstract Study on geological provenience of turquoise can reveal a lot about ancient trade, organization of resources and cultural
exchanges, thus the origin of turquoise artifacts excavated from Xinjiang has been a hot issue in archaeometry in recent years. At
present, there are three major academic hypotheses on the provenience of turquoise objects found in Xinjiang: Central Plains,
Xinjiang or Persia. In order to determine the provenience of turquoise excavated from Jiayi and Xigou sites, two cemeteries in the
eastern part of Xinjiang have been chosen, and we examined the turquoise samples using LA-ICP-AES to analyze the chemical
composition and PCA to compare the results with samples from five regions in the eastern Qinling Mountains (Central Plains).
The results of the composition analysis of the objects from these two sites have shown that five of the Jiayi site samples are rare
zinc turquoise, while the other samples are similar to those turquoise samples of the Xigou site and contain relatively high level of
Fe and Sr. Based on the comparative analysis of the turquoise composition data between these two sites and samples from the
Qinling Mountains, it was suggested that the trace elements of turquoise artifacts from Jiayi and Xigou sites are not similar to the
turquoise samples in the Central Plains, different in view of higher level of B,O (Wt%) and lower level of BaO (wt%). Accord-
ing to the provenience differentiation model, the samples from these two sites have formed a cluster and are clearly distinguished
from the distribution areas of Qinling Mountains. Hence, it can be concluded that the composition of the turquoise artifacts exca-
vated from Jiayi and Xigou sites is different from the minerals of Qinling, Mountains in Central Plains. Based on the discovery of
the ancient turquoise mining site in Hami, Xinjiang, the turquoise artifacts found in Jiayi and Xigou sites are barely likely to be

from Central Plains.
Keywords The east of Xinjiang; LA-ICP-AES; PCA; Turquoise; Provenience differentiation of turquoise
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