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Fig. 2 CL images and dating results of the zircons from monzogranite( JD029) in southern Ketinghaer,
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Table 2 Analytical results of major( %) , rare earth and trace elements(x10™°) of igneous rocks

in eastern Qimantage, East Kunlun orogenic belt

[ RTRS Gs1030 ‘ Gs2172 ‘ GS026 GS029 GS027 GS024 | BGS6501 ‘ GS037 ‘ BGS6401 ‘ BGS6615 | BGS6520
N o —k | EK|BRROK g i
it A K| B | e R Rk
Si0, 77.37 72.48 70. 00 75.42 74. 56 68. 46 70.77 70. 14 68. 08 67.70 66. 46
TiO, 0.16 0.29 0.23 0.06 0.11 0.48 0.39 0.34 0.47 0.44 1. 10

Al,O4 11.41 13.95 14. 55 13. 14 12. 65 14. 36 14.70 14.29 15.73 15.27 14.13

Fe, 04 1.70 2.55 2.11 0.40 1.09 1.31 0.92 1.13 1.36 1.52 0.95
FeO 0.18 0.97 0.20 0.98 0.68 2.70 1.85 1.58 2.20 2.10 4.75
MnO 0.03 0.03 0.03 0.05 0.05 0.10 0.05 0.07 0.06 0.08 0.10
MgO 0.13 0.37 0.23 0.22 0.26 0.97 0. 89 0.61 1.13 1.74 1. 66
Ca0O 0.23 0.72 1.79 0. 66 1.16 2.38 2.32 1.17 3.13 3.98 2.45
Na, O 3.65 2.45 4.08 4. 04 3.25 4.05 3.37 4.74 3.18 2.62 2.45
K,0 4.25 4,58 4,53 4,25 5.15 3.82 3.72 4.29 3.65 3.45 3.08
P,05 0.03 0.05 0.04 0.03 0.03 0.17 0.09 0.11 0.11 0.10 0.25
J=8i 99. 14 98. 44 97.79 99.25 98.99 98. 80 99. 07 98.47 99. 10 99. 00 97.38

A/CNK 1.04 1.35 0.98 1. 06 0.97 0.95 1.07 0.98 1.06 1. 00 1.20

A/NK 1.08 1.55 1.25 1.17 1.16 1.33 1.54 1.15 1.71 1.90 1.92

SI 1.31 3.39 2.06 2.22 2.49 7.55 8.28 4.94 9. 81 15.22 12. 88
La 43. 87 44.90 58.30 21.30 36.75 44.24 35.60 66.25 33.77 30.75 48.96
Ce 89. 87 95.00 112. 00 40. 90 60. 75 90. 80 64.50 121.00 58.70 55.70 97. 44
Pr 10.78 11.30 13.00 4.65 7.49 9.54 6.96 14.61 6. 80 6.37 12.02
Nd 39.00 43. 30 46.00 15.40 24.34 36.35 22.30 46.52 22.07 21.80 43.23
Sm 8.22 8.98 8.91 3.17 4.49 7.17 3.84 8.24 3.97 3.99 8. 89
Eu 0. 65 1. 46 1.09 0.30 0.72 1.34 0.39 0.58 0. 85 0.94 1. 66
Gd 7.62 8.23 8.48 3.05 3.34 6.33 3.51 6.51 3.34 3.42 7.97
Th 1.43 1.38 1.31 0.55 0.50 1.07 0.53 1.05 0. 54 0.56 1.29
Dy 8.71 7.83 8.09 3.37 2.93 6. 30 2.90 6.33 3.10 3. 15 6.93
Ho 1.83 1.61 1.65 0.69 0.57 1.24 0.59 1.31 0. 64 0. 65 1. 40
Er 5.33 4.94 4.66 2.00 1.68 3.55 1.84 3.92 1.84 1.90 3. 81
Tm 0. 85 0.78 0.74 0.32 0.28 0.57 0.32 0.63 0.32 0.31 0.60
Yh 5.57 5.12 4.83 2.08 1.79 3.67 2.22 4.17 2.09 2.17 3.62
Lu 0.89 0.79 0.73 0. 30 0.27 0.55 0.35 0.62 0.33 0.35 0.53

SREE 224.62 235.62 269.79 98. 09 145.90 212.72 145. 85 281.74 138. 36 132. 06 238.35

LREE/HREE 5.97 6. 68 7.85 6.93 11. 84 8. 14 10. 89 10. 48 10. 34 9.56 8. 11
SEu 0.25 0.51 0.38 0.29 0.55 0. 60 0.32 0.23 0.70 0.76 0.59

d3Ce 0.97 0.99 0.94 0.95 0.84 1.02 0.93 0.90 0.88 0.91 0.94
(La/Yb) 5.31 5.91 8. 14 6.90 13. 84 8. 13 10. 81 10.71 10. 89 9.55 9.12
Sr 34.6 699.0 392.0 86.0 152.0 11.6 217.0 41.1 151.0 66.7 241.0

Rb 163 113 117 167 122 118 171 141 189 260 116

Ba 637 721 796 501 507 875 646 496 752 198 625
Th 18.50 7.72 30.50 29. 40 10. 80 14. 40 20.50 10. 80 23.90 24.00 12.90

Ta 1.45 0. 68 1.62 1.19 0.74 1.01 1.28 1.37 1.63 0.70 1.12

Nb 16. 40 11.70 23.60 14.20 6. 60 11.00 13.30 14. 50 20. 10 8.70 8. 14

Zr 285 237 293 102 97.1 150 171 68.7 258 117 204

Hf 8.90 6.90 9.39 4.08 3.40 5.30 6.00 2.20 8. 10 4.10 7.10
Y 47.00 25.70 49.10 20.90 15.78 11.58 23.20 15.30 24.09 24. 10 23.50

§ n(Al,05) n(ALO;5)
VEGS029 /K SCHUHE, LA H 81 1 4, 2019, A/CNK = A/NK = 1=

100xMgO

MgO+ FeO+Fe,0;+ Na, 0+ K,O

n(Ca0) + n(Na,0) + n(K,0)’

- . S
n(Na,0)+ n(K,0)’
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Fig. 3 Zircon U-Pb concordia diagram of monzogranite in southern Ketinghaer, eastern Qimantage, East Kunlun orogenic belt
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M (£ 3),GS026 . GS027 . GS029 43 51 5 M AEAE i
JD026 ,JD027 ,JD029 >k A AH R s (Bl 1), AL
n("Sm)/n("™Nd) & 0.1121 ~ 0. 1244, n('"*Nd)/
n("Nd) N 0.512277 ~0.512302, f., ng N —0.37 ~
—0. 43, W B BE#E AR RS Ty, 4 1363 ~ 1375 Ma,
ex(1)= —4.66 ~ —4.53 (ZHkE, 1996) , T EUH
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0.512294 ,f,. g H9=0.38, T, N 1368 Ma, ey, (1)=
-4.63, ERAE SIS Sm-Nd [F) 0 2 41 RLH 1,
exa (1) B TAE RIS Db e Yy Bl &
4.5 Pb RILIEHFIE

ARWHFEILXS 5 HFE S 54T T Ph [ 2 434
(£ 4),6S024 .GS026 .GS027 .GS029 .GS037 431 5
MAEFE i JD024 . JD026 . JD027 . JD029 . JDO37 % H
FHIF LS (L 1) o 4B A S THiin(P°Pb) /n(**Pb) A
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x3I FRCELFRZERRRAMSE Sm-Nd F = HK

Table 3 Sm-Nd isotopic composition of igneous rocks in eastern Qimantage, East Kunlun orogenic belt

Sm ‘ Nd 147 n("¥Nd)/n( "*Nd) T ("¥Nd) T
BeRE | b ni_Sm) P T () | (D) | S
(x107%) n('Nd) bR +28 (Ma) n("Nd) 7| (Ma)
GS026 | WZCH [8.26 [41.31] 0.1210 | 0.512294 |+0.000003|215.3+0.5| 0.512123 | 1368 | -6.71 | -4.63 | -0.38
GS027 | IEKAER A | 4.04 [21.83]  0.1121 | 0.512277 |+0.000002|220. 7+0. 4| 0.512115 1375 | =7.04 | -4.66 | -0.43
GS029 | —HKAEKA [ 3.61 [17.58| 0.1244 | 0.512302 |=0.000008|219.8+0.5| 0.512123 | 1363 | -6.55 | —4.53 | -0.37
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Table 4 Pb isotopic composition of igneous rocks in eastern Qimantage, East Kunlun orogenic belt

U ‘ Th ‘ Pb 206 ppy 27pp, 208 pp (*pb) (*"Pb) (**Pb)
Feahs Ak T(Ma) nt 204 )|t 204 A 204 ) 204 D 204 D 204 D
(x107%) n(**Pb) | n(*™Pb) | n(**Pb) | n(T"Pb) = | n(T"Pb) = | n(TTPb) T
PR — K
GS024 o 220.7+0.5 | 0.15 | 0.61 | 4.30 | 19.3894 15.6190 | 39.5308 19. 3100 15. 6151 39. 4257
Viaska
GS026 MECE 215.3+0.5 | 2.56 | 30.5 | 27.5 | 19.7863 15. 6528 39.8132 19. 5779 15. 6425 39.0041
GS027 | IEK ALK A | 220.7+£0.4 | 1.31 | 10.3 | 10.5 | 19.4679 15.6412 | 39.2345 19. 1849 15. 6273 38. 5098
GS029 | K ALK A | 219.8+0.5 | 7.13 | 29.4 | 33.2 | 19.3838 15.6162 | 39.5245 18. 8974 15.5922 38.8712
GS037 | —KAEKI A | 220.6+£1.4 | 1.56 | 6.77 | 12.6 | 19.2928 15.5978 38. 8877 19.0142 15. 5840 38.4939
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Magmatic consanguinity of the Late Triassic granites and rhyolites

in eastern Qimantage: Constraints from geochronology,

geochemistry and Nd—Pb isotopes

XU Bo"?, LI Yulong" , SHI Lianchang" , ZHANG Huiging" , MA Deqing"” , REN Xin" , WANG Chengyong"
1) Qinghai Geological Survey Bureaw,Xining, 810000;
2) College of Earth Sciences, Jilin University, Changchun 130061

Objectives: Qimantage is located in the western part of the East Kunlun belt. The study of the Late Triassic

igneous rocks in this area not only helps to understand of the Indosinian tectonic—magmatic evolution history of the

East Kunlun orogenic belt, but also can provide constraints for the subduction and the closing time of the Paleo-



698 B T T Y 2 2020 4F

Tethys Ocean.

Methods: Detailed geological survey, LA-ICP-MS zircon U-Pb dating of monzogranite, whole rock
geochemical and Nd—Pb isotopes analysis of igneous rocks in eastern Qimantage, East Kunlun orogenic belt.

Results: The zircon U-Pb dating of the monzogranite in southern Ketinghaer is 219. 8+0. 5 Ma, combining
previous ages it can be ascertained that the igneous rocks are the products of Late Triassic magmatic activities. The
whole-rock geochemical analyses show that the Late Triassic igneous rocks in eastern Qimantage lie in high K calc-
alkaline fields, the Aluminium saturation index show the metalumininous and weak peraluminous features,
integrated with enrichments of LREE and LILE(Rb, Th, K, etc. ), depletions of Nb, Ta, P and Ti( HFSE) and
obvious Eu negative anomaly, suggesting plate subduction-related geochemical affinities. Granites and rhyolites
have similar Nd and Pb isotopic compositions. The £,(#) of granites range from —4. 66 to —4. 53, the model age of
depleted mantle range from 1363 Ma to 1375 Ma. The e,(¢) of rhyolite is —4. 63, and the Ty, is 1368 Ma.
Projection points in n("*Nd)/n("*Nd)—n(**Pb)/n(**Pb) diagram and Pb isotopic compositions diagrams are
located near the upper crust and EMII mantle regions.

Conclusions: The Late Triassic granites and rhyolites in eastern Qimantage are closely related to their spatial
distribution with similar formation time and similarity or consistency in major—trace elements and Nd—Pb isotopic
compositions. Therefore, the authors believe that they are the products of homologous magma in the same period
and tectonic environment. Combining achievements of predecessors with this study, it’ s believed that the East
Kunlun region was in the active continental margin arc environment during plate subduction, and the Paleo-Tethys
Ocean was not completely closed in that period.

Keywords: Late Triassic; East Kunlun orogenic belt ; Qimantage; geochemistry; zircon U-Pb age; Nd—Pb
isotopes; consanguineous magma
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