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Geochemical Characteristics and Geological Significance of Late Triassic
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Abstract; The Manite area is located in the Animaqing metallogenic belt of East Kunlun. In order
to determine the formation time, magma source and tectonic setting of the quartz diorite in this
area, the zircon LA - ICP - MS U - Pb dating, isotopic composition and geochemistry have been
studied in this paper. The results show that the pluton emplacement time is (206.8+1.7) Ma
(MSWK=10.50), belonging to the Late Triassic. The quartz diorite have SiO, of 57.17% ~
68.55% . Na,O of 3.31%~5.39% . K,O of 1.52%~3.37%. ALK of 5.19% ~7.24% and A/
CNK of 0.93~1. 25, they are Aluminiums and belong to calc-alkaline rock series. The REE dis-
tribution modes show the LREE accumulation and weak negative Eu anomalies. The quartz dio-
rite is characterized by the enrichment of LILEs (Rb, Ba and K) and incompatible elements (U
and Th), as well as the depletion of HFSEs (Nb, Ta, Ti and P) . Above features show that
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this rock belongs to high-K calc-alkaline I-type granite. Combined with the geochronological da-

ta, geochemical characteristics and the regional tectonic evolution, it’s included that this rock has

the characteristics of post-collisional magmatism, and the quartz diorite was the product of crustal

partial melting after the collision of the East Kunlun block and Bayan Har block.

Keywords: quartz diorite; Late Triassic; geochemistry; Manite area; East Kunlun
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Fig. 1 Geological sketch map of research area
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Tab.1 Major(%),REE and trace(10™°) element compositions of the Manite quartz diorite
5 G D1590 -1 PMO003 -2 PMO003 -8 PMO003 -12 PMO006 - 19 PMO006 - 25
Eal APENKE BEWEA N AN S BEBAERK N A AN S AV B A
SiO, 60. 16 57.17 60. 72 68. 15 68. 55 64. 32
TiO, 0. 85 0.91 0. 81 0. 44 0. 34 0.53
Al, O3 16. 45 16. 25 15. 88 15. 21 15.63 15.61
Fe, O3 6. 41 2.42 1.55 1. 11 1. 14 0.91
FeO 4. 44 3. 88 3.92 2.01 1.62 2.13
MnO 0.11 0.12 0.10 0.07 0. 06 0.05
MgO 3.99 4. 69 2.62 1. 32 1.37 1. 86
CaO 4. 17 7.12 4. 44 2. 88 3.13 3.72
Na; O 3.31 3.35 3.70 3.87 5.39 3.67
KO 1. 88 2.06 2.54 3.37 1.52 2. 34
P05 0. 32 0. 27 0. 34 0.16 0.08 0.16
CO, 1.92 1. 10 1. 65 0.74 0.67 2.75
H,O" 1.76 0.67 1.72 0.91 1. 39 2. 15
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o D1590 — 1 PMO003 - 2 PMO003 -8 PMO003 — 12 PMO006 — 19 PMO006 - 25
= AR KA AN KA AR KA BB KNK A ARINK A HRENK B A
Na; O/K; 0O 1.76 1.63 1. 46 1.15 3.55 1.57
A/CNK 1.25 0.93 1.05 1. 04 1.10 1.13
A/NK 2.17 2.05 1.73 1.42 1.57 1.77
Mg # 19. 00 31.72 22.81 20. 85 23.70 27. 44
La 51.2 48. 4 51.6 43. 6 18.3 30. 7
Ce 102 82.2 92.6 72.5 29.7 49. 9
Pr 12.0 9.4 10. 3 7.9 3.4 5.3
Nd 44.1 35.0 37.3 27. 6 12.2 19. 8
Sm 7.0 6.4 6.2 4.6 2.2 3.4
Eu 2.1 1.6 1.6 1.1 0.7 0.9
Gd 5.4 5.9 5.7 4.4 2.1 3.2
Th 0. 84 0.8 0.7 0.5 0.2 0.3
Dy 4.3 4.8 4.0 3.0 1.5 2.0
Ho 0. 81 0.8 0.7 0.5 0.2 0.3
Er 1.8 2.5 2.1 1.5 0.6 0.8
Tm 0. 30 0.4 0.3 0.2 0.1 0.1
Yb 2.1 2.4 2.1 1.6 0.9 1.0
Lu 0. 28 0.3 0.3 0.2 0.1 0.1
Y 21. 4 23.6 20. 1 15.2 7.0 8.9
(La/Sm)y 4.72 1. 86 5. 36 6.05 5. 27 5.83
(La/Yb)n 17. 64 14. 31 17.75 19. 65 14.92 22. 06
(Gd/Yb)y 2.15 2.02 2. 26 2.28 1.98 2. 64
SEu 0. 99 0.77 0. 80 0.72 1.00 0. 86
3Ce 0.98 0. 89 0.93 0. 89 0. 86 0. 88
Y REE 255. 98 224. 74 235. 66 184. 43 79. 30 126. 82
Rb 77.31 65. 86 95. 80 126. 42 53.53 105. 55
Ba 936. 4 684. 05 756. 92 820. 21 546. 69 562. 98
Th 13.5 9. 89 12.34 13.67 8. 39 8. 45
U 2.47 1.38 3.00 2.02 1.26 1.98
Nb 29. 56 26. 98 27.15 23. 81 5. 45 9.11
Ta 1.03 1. 20 1.08 0.58 0. 74 0. 62
Sr 562. 96 491. 98 499. 10 376. 11 340.17 263. 98
Zr 211 176. 59 170. 95 175. 99 113. 87 138. 59
HI 3.5 5. 74 5.16 4.89 2. 24 2.55
Se 20. 4 22. 84 11.71 6.11 7.69 7.31
A 141. 14 158. 27 94. 57 42.53 50. 03 54. 34
Cr 103 149. 52 39. 46 24. 04 26. 63 42. 86
Co 27.23 27. 26 16. 08 7.79 9. 89 9.94
Ni 48.29 49. 37 17.23 12.51 14. 81 19.99
Cu 28. 37 39.79 29. 99 83.26 8. 44 5.91
Zn 64. 71 76. 19 65. 96 44. 41 39.02 44. 10
Pb 16. 12 15. 66 30. 95 21. 68 12.89 13. 04
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£2 AHERAKALA-ICP-MS#FA U-PbHHERE
Tab. 2 LA ~-1ICP - MS Zircon U - Pb isotopic dating of granite gneiss
i TRFHEA0E) [l i F L AE R (Ma)
l,;" 232 Th 238U Th/U 21)7Pb/2<)ﬁpb 10 Z()?Pb/zasU 16 2()6P})/238U 10 2()7Pb/2061')b 16 2()7Pb/235U 16 2()6Pb/238U 10,
1 2524.11 2396.66 1.05 0.05285 0.00147 0.237 36 0.00999 0.03258 0.00022 324.13 62.96 216.26 820  206.68 1.40
2 2264.94 1914.05 1.18 0.049 38 0.001 33 0.22082 0.008 86 0.03237 0.00029 164.90 62.95 202.59  7.37  205.39 1.83
3 2578.62 2307.26 1.12 0.051 05 0.001 35 0.23462 0.00920 0.03324 0.00034 242.66 56. 47 214.01 7.57  210.79 2.14
4 2247.05 2180.04 1.03 0.05257 0.001 25 0.23828 0.00893 0.03284 0.00023 309.32 55.95 217.01 7.32 208.31 1.44
5 1309.77 1305.05 1.00 0.054 63 0.00182 0.24992 0.01155 0.03325 0.00034 398.20 78.70 226.51 9.39 210.83 2.11
6 2456.77 1936.76 1.27 0.050 08 0.001 50 0.22599 0.009 31 0.03268 0.00023 198.23 68.51 206.88  7.71  207.27 1.46
7 1306.68 1502.59 0.87 0.05596 0.00179 0.25138 0.01013 0.03252 0.00029 450.05 65. 74 227.69  8.22 206.32 1.81
8§ 2399.81 2051.75 1.17 0.051 34 0.001 12 0.22770 0.007 44 0.032 18 0.000 22  257.47 49. 99 208.30  6.16  204.16 1.38
9 2489.97 2518.85 0.99 0.05356 0.00139 0.23989 0.00836 0.03243 0.00025 353.76 54.63 218.33  6.84  205.76 1.56
10 1738.17 1994.83 0.87 0.05339 0.001 50 0.24183 0.00946 0.03287 0.00019  346.35 64. 81 219. 92 7.73 208.52 1.21
11 1787.01 1887.57 0.95 0.05482 0.00153 0.24349 0.00886 0.03209 0.00022 405.61 61.11 221.28 7.23 203.61 1.40
12 1833.91 1716.28 1.07 0.05547 0.001 74 0.24542 0.009 24 0.032 20 0.000 26  431.53 65. 74 222.85 7.54  204.31 1.64
13 2493.50 2096.14 1.19 0.056 19 0.001 66 0.25592 0.00953 0.03317 0.00025 461.16 64. 81 231.37 7.70  210.35 1.59
14 1388.16 1402.10 0.99 0.05875 0.001 74 0.26456 0.01091 0.03268 0.00025 566.70 60. 18 238.34 876 207.32 1.59
XPRE B A #EAT T LA - ICP — MS & 4 43 17 P AE 203 ~ 211Ma, il £ F 2 4 i &y (206. 8 +
FHARUAS TS AN A5 R A 0 A5 14 A 3 SE I S B 0 T 1. HMa(MSWD=0. 50) (& 6), Pt . B Je 5 1 g
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Fig. 6 LA -ICP - MS zircon U - Pb age harmony map and surface age weight value of quartz diorite
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