fEEEH 20225548 85

10 P O 50 ) 5 P M 4 £ il
W IRRIER R

AR FEA ARAMT 2 B KREx”

(L ACEERE AR SCHARE, AERTTT 1001915 2. AUt R RS AR L S5 3Cbist =i F e, ALatTli - 100083;
3. R TEHM A BTG, VI SEEE 3330015 4. 3ESEHSCH AT, R SESIETT 4630005
5. LRURAEF SO ERE, dbatii 100871)

KEER: AR, SREHS,; BEbE; SRS F B TR RE, SRR E; FIRTR

W OE. Bk 2 TRLEASL 3R R SRHAEN . T RS BRALTASFaENFE: D
JE 1A HE LN B R S £ TR A ALO,. PO, fe CuO, B I), EHME W Fe,0,. Si0,. MgO., CaO. Na,0O $7L% .
AERRRME R R, Z RN G S 09 5 IRAFARAS 5 S U0, St R AT LR ST BT ak
FIHLR | PR Z AR 5 A AT R
Keywords: Runlou Cemetery; turquoise artifact; Raman spectroscopy ; LA-ICP-AES; Pb and Sr isotope; provenance indication
Abstract: Through detection to the 13 pieces of turquoise products' chemical composition, phase structure, the comgosition of
strention and lead isotogic unearthed in Zhumadian Runlou cemetery, we concluded that zhumadian leap building excavated
in turquoise color is given priority to with blue, shallow blue, plus a small amount of blue and turquoise, its main ingredients
for AlLO;, P,O5and CuO, in addition, there are traces of Fe,O;, SiO, MgO style, CaO, Na,O elements, efc.. Lead, strontium isotopic
composition indicate that the source of the turquoise products in this cemetery characteristic signal is diverse, hole known mines

have zhushan lama chilli, south cliff, yunxian county cloud cover and baihe bailong cave temple, there shall also have the other source.
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#*1 E AL S EIEE A (Ffii: em™)
#8S  | e | wemn | wewn | Smmn | Gumm | v (O0)
SHAA ( Ray L.Frost ) 3800~3400 1066, 1042 900~700 700~500 500~400 330, 235
ZMD-2 3476 1038 810 642 416 337, 231
ZMD-3 3472 1040 813 638 416 331, 231
ZMD-4 3477 1035 814 646 412 224
ZMD-5 3477 1037 816 646 416 228
ZMD-6 3475 1035 813 642 414 228
ZMD-7 3472 1039 815 641 416 231
ZMD-8 3473 1041 812 641 417 231
ZMD-9 3472 1039 815 641 417 231
ZMD-11 3473 1037 809 638 417 228
ZMD-12 3475 1039 816 643 419 230
=2 EE R AR FER ST (wt% )
ALO, | P,Os| CuO | Fe,O, | SiO,| MgO| CaO | Na,0| K,O | TiO,|Sb,0,|BaO | StO | ZnO | B,0,| VO | NiO
ZMD-2 | 47.09 [46.12 | 5.54 | 0.66 0.13 | 0.01 | 0.12 | 0.05 | 0.07 | 0.00 | 0.01 | 0.13 | 0.01 | 0.05 | 0.01 | 0.01 | 0.00
ZMD-3 |40.82|53.82| 4.40 | 0.61 0.07 | 0.01 | 0.09 | 0.03 | 0.04 | 0.00 | 0.00 | 0.06 | 0.01 | 0.03 | 0.00 | 0.01 | 0.00
ZMD-4 |32.13|60.68 | 4.10 | 2.71 0.05 [ 0.01 | 0.12 | 0.03 | 0.05 | 0.01 | 0.01 | 0.08 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00
ZMD-5 | 46.16 | 45.43 | 6.75 1.20 | 0.07 | 0.01 | 0.11 | 0.04 | 0.07 | 0.03 | 0.01 | 0.10 [ 0.00 | 0.01 | 0.00 | 0.01 [ 0.00
ZMD-6 | 31.17 | 63.37 | 3.93 1.07 0.18 | 0.01 | 0.06 | 0.03 | 0.06 | 0.01 | 0.01 | 0.08 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00
ZMD-7 | 46.50 | 45.66| 6.46 | 0.96 | 0.05 | 0.00 | 0.04 | 0.03 | 0.06 | 0.07 | 0.01 | 0.07 | 0.00 | 0.07 | 0.01 | 0.01 | 0.00
ZMD-8 |47.08[45.00| 6.29 | 0.91 | 028 | 0.01 | 0.09 | 0.03 | 0.07 | 0.00 | 0.00 | 0.11 | 0.01 | 0.10 | 0.00 | 0.00 | 0.00
ZMD-9 | 44.38 [45.73 | 6.66 | 2.89 | 0.05 | 0.00 | 0.06 | 0.02 | 0.07 | 0.01 | 0.01 | 0.06 | 0.00 | 0.04 | 0.00 | 0.01 | 0.00
ZMD-11 | 44.23 [ 44.88 | 5.67 | 2.63 | 1.04 | 0.01 | 0.13 | 0.02 | 0.09 | 0.57 | 0.01 | 0.03 | 0.00 | 0.66 | 0.01 | 0.02 | 0.01
ZMD-12 | 43.51 | 48.95 | 4.07 2.23 0.17 | 0.06 | 042 | 0.04 | 0.03 | 0.01 | 0.01 | 0.26 | 0.01 | 0.20 | 0.00 | 0.01 | 0.01
BB ASY| 36.84 | 34.12 | 9.57
=3 E R AR R A R H R
HmS ¥Sr/*°sr 208pp/2pp 2'Pp//%Ph 2%pp//%Ph 2’Pp/*%Ph 2%Pp/*%Ph
ZMD-1 0.71451 37.169 15.338 17.121 0.896 2.171
ZMD-2 0.72242 38.231 15.384 18.374 0.837 2.081
ZMD-3 0.71133 37.953 15.423 17.952 0.859 2.114
ZMD-4 0.71460 38.909 15.791 18.387 0.859 2.116
ZMD-5 0.71061 37.868 15.389 18.237 0.844 2,077
ZMD-6 0.71114 38.826 15.649 18.986 0.824 2.046
ZMD-7 0.71349 40.500 15.924 20.053 0.794 2.020
ZMD-8 0.72599 42.487 16.189 22311 0.726 1.904
ZMD-9 0.71458 38.050 15.575 17.779 0.876 2.139
ZMD-10 0.71874 38.983 15.662 19.380 0.808 2.012
ZMD-11 0.71037 37.926 15.599 19.163 0.814 1.979
ZMD-12 0.70869 37.866 15.486 17.589 0.880 2.153
ZMD-13 0.71269 39.208 15.661 19.193 0.816 2.043
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