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Turquoise has long held considerable cultural, economic,
and symbolic significance across ancient civilizations, func-
tioning both as a prestigious ornament and as a medium
of exchange. Its distribution provides important insight
into long-distance trade networks (figure 1), resource pro-
curement strategies, and the sociopolitical structures that
facilitated material mobility. This study presents a cross-cul-
tural, comparative analysis of turquoise artefacts from two
geographically distinct archaeological contexts: the Reshui
Tomb Cluster (Xuewei Tomb No. 1, Qinghai Province,
China, Tang Dynasty, 744 AD) (Ma et al., 2024) and Tepe
Zagheh (Qazvin Plain, Iran, Transitional Chalcolithic period,
5200-4200 BCE) (Vidale et al., 2018).

A non-destructive, multi-analytical methodology was applied

to characterize the mineralogical and geochemical compo-
sition of the turquoise samples. The analytical techniques
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included Raman spectroscopy, Fourier-transform infrared
spectroscopy (FTIR), Energy-Dispersive X-ray Fluorescence
(EDXRF), and Laser Ablation Inductively Coupled Plasma
Mass Spectrometry (LA-ICP-MS). Provenance determina-
tion was supported by an extensive LA-ICP-MS dataset com-
prising over 2,000 measurements from turquoise deposits
across China (Hubei, Henan, Shaanxi, Xinjiang, Gansu, Qin-
ghai, and Anhui) and 586 measurements from main Ira-
nian sources (Neyshabur, Baghu, and Meiduk). Together,
these complementary methods enabled the identification
of diagnostic mineral phases, trace-element patterns, and
rare earth element (REE) distributions critical for accurate
provenance attribution (Shirdam et al., 2024).

For the Reshui assemblage, preliminary hypotheses posi-
tioned Delingha (Wulan region, Qinghai) as the likely
source, based on the presence of sedimentary-hosted min-

Figure 1. Major turquoise
sources along the silk road
and the location of studies
artefacts to the trade routes
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eral traits. However, detailed mineralogical and trace-ele-
ment data, including rare earth element (REE) profiles and
secondary mineral associations, didn’t match with known
Delingha specimens. Instead, geochemical consistency
was found with turquoise from the Shuangying Mountain
Formation in Beishan, Gansu Province. This reassignment
redefines understandings of Tang Dynasty turquoise pro-

Origin Determination of Turquoise from Iran

(Shindam, 2021, 2023, 2024)

(Liwetal, 2024)
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curement, indicating that acquisition was likely integrated
into formalized, state-regulated trade routes through the
Hexi Corridor, a strategic segment of the Silk Road. The
association of Gansu-sourced turquoise with elite tombs
in Qinghai suggests centralized control over high-value
resources and underlines the reach and sophistication of
Tang economic networks.

Origin Determination of Turquoise from China

[ Construction of a Geochemical Database for Turquoise from China & Iran |

..................... N &

’ Na, K, Crand Ba \
. == -
‘ -== - I ) Sedimen|
|} - ( ] Ny date O On Vimgn ™ [T
1 ‘ I- | igha Dongragon Yiwui 19 (ranye
- —

" | \ [TReey bbb Vbt Mo
. - “ll] . X Maaitan iy iiaa I s
. i _|] . . alillh, || ] Tuaglog Yigiaihan ey C e 3
' Divisien of Scedimentary or Ig hosted deposi I’

P —— L T -

- . N

o areny *
’

{

ety

Vel

1
- Accurate Division of |

artefacts from |
the same sitebut 1
different geochemical 1
behavior !

-

‘e Overipping resels _&_ ______ S Figure 2. Technical workflow
+ for turquoise provenancing,
— Com [N 2 including an example of data
Reshai e ) YTy 1907480 X .
(Mmneorical ey o nn s 24 e 4 processing and strategies
Qloghat 2 aMex 12340 mman s L AL R ) .
et o) (UL ] am am o an oy for resolving overlapping
Consideration of REEs Amomalics and ) REE as a final approach for accurate provemancing of turquoise

References:

- Ma, B., Li, X., Qin, X., et al., 2024. A preliminary study on the
origin of turquoise unearthed from the Xuewei No. T Tomb
in the Reshui Tomb Group in Dulan, Qinghai Province in
2018. Archaeology and Cultural Relics, 2024 (4), 121-128.

- Shirdam, B., Yang, M., Liu, J., Liu, L., Shen, A.H., 2024.
Characterizing the provenance signatures and geochemical
behaviors of turquoise in copper deposits: comparative case

geochemical signatures

studies of Meiduk, Iran, and Tongling, China. Journal
of Gems & Gemmology, 26(S1), 71-73.

« Vidale, M., Fazeli-Nashli, H., Desset, F., 2018. The late
prehistory of the northern Iranian Central Plateau (c.
6000-3000 BC): growth and collapse of decentralised
networks. In: Surplus without the state: political forms
in prehistory. 10" Archaeological Conference of Central
Germany, October 19-21, 2017, Halle (Saale).

42



