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Abstract: The Guaiyu turquoise mining site in Lushi, Henan Province is located in the western margin of the Yiluo
Basin. The discovery of the mining site provides important archaeological information for the study of the proveni-
ence of turquoise in the early Central Plains. In order to determine the direction of the turquoise from the ancient
mine, the Sr and Pb isotopic compositions of Guaiyu turquoise were detected by thermoelectric ionization mass
spectrometer (TIMS). Combined with the isotopic data of five major turquoise deposits in Qinling Mountains, the
provenience characteristics of turquoise from Guaiyu ancient mining site were explored. The results show that the

¥Sr/%Sr ratio of Guaiyu turquoise is relatively high, which is greater than 0.719 0 on the whole, and higher than
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that of other turquoise deposit, which can be regarded as one of the characteristics of the Guaiyu turquoise. There

is a high degree of overlap among Pb isotopic compositions, however, the **Ph/**Pb—""Ph/**Ph diagram shows

some independent data gathering areas, which can be used to judge the origin of the Guaiyu turquoise. In addition,
combination of **Pb/**Pb=""St/**Sr and *"Ph/** Pb—*"St/*Sr also obtained a good discrimination result, and the

boundary with other regions is clear without obvious overlap. The Sr and Pb isotope composition is an important evi-

dence to judge the origin of the Guaiyu turquoise.
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Fig. 1 Geological sketch map of the Western Henan-Southern Shaanxi district( modified after Zhang Benren et al. , 1987)
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Table 1 Appearance characteristics of turquoise samples

from Guaiyu turquoise mining site in Lushi, Henan Province

D1 il

&l 2

TR T PG EL AR R AN R SR F SRAT 5 Bl

Fig. 2 Appearance and interior of caves of Guaiyu turquoise mining site in Lushi County, Henan Province
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Fig. 3 Pottery plate(a) and stone hammer(b) unearthed from Guaiyu turquoise mining site in Lushi County, Henan Province
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Fig. 4 The turquoise samples from Guaiyu turquoise mining site in Lushi, Henan Province
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Table 2 Thin section description of turquoise mineral site samples from Guaiyu of Lushi, Henan Province
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Fig. 6 Scanning electron microscope photos of turquoise in Guaiyu, Henan Province
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Table 3 Isotopic compositions of Sr and Pb of turquoise in Guaiyu site

G5 87Sr/%08r 20 208 pL,,/ 204 pl, 20 27 pL, 2% ply 20 206 pp, /204 pl, 20
7ZYG-2 0.719 2 0. 000 005 38.414 3 0.000 9 15.908 9 0. 000 4 22.356 6 0.000 5
ZYG-3 0.725 7 0. 000 006 38.5219 0.000 7 16.098 8 0.000 3 24.774 6 0.000 5
ZYG-4 0.725 0 0. 000 004 38.406 7 0. 000 6 16.057 8 0.000 3 24.293 6 0. 000 4
ZYG-5 0.712 0 0. 000 005 38.387 6 0.001 5 15.847 4 0. 000 7 21.711 0 0.000 9
7ZYG-6 0.722'5 0. 000 005 38.281 1 0. 000 7 15.949 8 0.000 3 22.745 4 0. 000 4
ZYG-7 0.726 0 0. 000 003 38.477 7 0. 000 6 16.088 2 0.000 3 24.474 7 0.000 4

7ZYG-8 0.7217 0. 000 006 38.621 7 0.000 9 16. 082 7 0. 000 4 24.607 2 0.000 5
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Table 4 Statistics of Sr and Pb isotope data in turquoise

87 Sr/xﬁ Sr 207 Pb/ZU6 Pb 208 Pb/z()ﬁ Pb 206Pb/204Pb 207 Pb/2()4 Pb 208 Pb/Z(M Pb 207Pb/208 Pb
balisils
AL 7 7 7 7 7 7 7
Fe/ME 0.712 0 0.649 8 1.554 9 21.711 0 15.847 4 38.281 1 0.4128
KM 0.726 0 0.729 9 1.768 1 24.774 6 16.098 8 38.621 7 0.418 1
FHIME 0.721 7 0.680 6 1.6353 23.566 2 16.004 8 38.444 4 0.416 3
TS 0.49% 3.27% 8. 62% 125. 68% 10. 14% 10. 86% 0.21%
BT
FEmEL 13 14 14 14 14 14 14
fe/IMiE 0.711 5 0.8050 2.017 0 18.334 0 15.602 0 38.424 0 0.398 0
PN ] 0.714 3 0.8510 2.096 0 19.580 0 15.790 0 39.698 0 0.406 0
SEH{E 0.7122 0.816 0 2.040 9 19.250 8 15.703 9 39.283 7 0.399 7
AR FRE 0.10% 1.45% 2.35% 36.94% 5.32% 35.41% 0.26%
5B EL
FE AL 9 9 9 9 9 9 9
I/ ME 0.710 7 0.503 0 1.173 0 20.089 0 15.563 0 37.814 0 0.410 0
TN 0.7127 0.7850 1.9150 32.9150 16. 566 0 39.188 0 0.429 0
SEHH 0.711 7 0.642 7 1.543 0 25.464 0 16.042 8 38.4453 0.417 1
AR 0.08% 9.10% 23.87% 403.50% 30. 89% 45.65% 0.63%
g
i 8 11 11 11 11 11 11
/MY 0.709 1 0.495 0 1.1820 19.814 0 15.485 0 37.733 0 0.4110
5PN 0.710 4 0.783 0 1.906 0 34.774 0 17.221 0 41.133 0 0.4210
T 0.709 9 0.650 3 1.567 6 24.960 7 15.973 8 38.493 3 0.4150
R R 0. 04% 7.56% 19.01% 389.41% 46. 54% 94.97% 0.35%
[EME)
AL 9 10 10 10 10 10 10
/M 0.710 0 0.620 0 1.5140 19.617 0 15.629 0 38.786 0 0.400 0
e KA 0.718 4 0.8050 2.004 0 26.040 0 16.134 0 39.616 0 0.4150
SEH 0.716 7 0.7313 1.806 5 21.916 3 15.889 1 39.215 7 0.405 3
AR FRE 0.26% 6.61% 18. 02% 231.63% 18.01% 33.28% 0.52%
Wil
FE AL 9 10 10 10 10 10 10
52N ] 0.709 6 0.429 0 0.998 0 19.637 0 15.599 0 37.670 0 0.409 0
TN 0.710 0 0.794 0 1.942 0 38.695 0 16.874 0 40.3100 0.432 0
FHIE 0.709 8 0.597 7 1.424 3 28.211 4 16.299 1 38.7355 0.4209
RIS 0.01% 10. 67% 27. 66% 588.35% 44. 62% 77.81% 0.68%
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Fig. 7 Scatter plot of Sr isotopic composition of turquoise



258 A oA W ¥R K 542 4
0.90
210k i
0.85F B =E=
0.80 p. 1oofb =] .
0.75 ¢ - |
£ 0.70 f 1.70
24 2 @ : [
é 0.65 | . : ,:f 150 E3
5 060 o] =
0.55 1.30
0.50 d .
1.10
045
0.40 — - — 0.90 — — —
ST S0 F-" WRTTIE i1 ] el EEeTE REE Pl el S
40.0 420,
415F
35.0f 41.0F
405
£
£ 300} £ 400t
= ] ﬁ 395 =]
£ 250 s 390F “
; | n 5
ﬂ 385 o n =
: Lo |
20.0 1 . E :
200 ; 380 H
° 375
150 . el 7 ar " Ty 3 370 T A air 4 T e
Bl BERE M Tl i il Fd - B L il g il
17.5 0.440
0.435F
17.0 0.430F
0.425E E
= £ i
;16.5 n - 0.420F E @ =3
3 2 0415 - E
-] I =]
o, i - (-
£ MBI ﬂ @ H S 0410f
== 0.405F “ H
155 0.400F n ==
0.395F
15.0 0.390

SEUNNE- S5 5 T TV 1L 1

i EErH HEEE frle R il

Bl 8 LR IR 2R 2 e o]

Fig. 8 Box diagrams of Pb isotopic composition of turquoise
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