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Fig.1 Geological sketch map of early Indosinian Nabang diorite in Tengchong block
1—Gaoligong Group metamorphic rocks; 2—Diorite ; 3—Granite ; 4—Gabbro ; 5—Strike—slip fault; 6—Sampling location
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Fig.2 Petrological features of Nabang diorite
a—Gabbro vein (block) in diorite ;b—Microphotograph of diorite : PI—Plagioclass ; Kf—K—feldspar ; Qz—Quartz ; Hb—Hornblende
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Table 1 Major elements (%), rare earth elements and trace elements (10~ compositions of early
Indosinian Nabang diorite in Tengchong block

FE il 10QTN-11 10QTN-12 10QTN-13 10QTN-14 10QTN-15
Si0, 55.26 60.47 58.18 61.44 61.74
TiO, 0.6 0.42 0.45 042 0.42
ALO; 18.21 16.27 17.62 16.12 16.59
Fe 03 3.1 2.16 2.49 253 2.54
FeO 442 3.66 3.72 3.34 3.23
MnO 0.14 0.12 0.13 0.13 0.12
MgO 3.7 2.83 3.06 2.82 261
CaO 5.19 5.57 6.41 5.1 5.46
Na,O 291 271 2.82 2.69 242
K,O 4.63 4.04 3.7 458 3.75
P,Os 0.26 0.19 0.21 0.18 0.18
H,0" 0.72 0.62 0.62 0.5 0.66
CO, 0.17 0.26 0.17 0.26 0.69
LOI 0.65 0.56 0.66 0.53 0.76
A/CNK 0.95 0.86 0.87 0.86 0.92
Mg 53.1 52.1 53.0 52.9 51.5
La 16.9 143 12.6 12.1 144
Ce 334 316 26 26.9 29
Pr 4 3.96 3.47 348 3.54
Nd 16.3 16.4 15.1 14.9 14.5
Sm 325 3.43 3.53 335 3.02
Eu 097 0.94 0.97 0.84 0.82
Gd 3.1 33 3.51 292 291
Tb 045 0.48 0.54 045 0.41
Dy 276 3.08 3.27 2.99 2.54
Ho 0.56 0.64 0.64 0.59 0.53
Er 1.66 2.07 1.97 1.84 1.69
Tm 022 0.29 0.26 0.25 0.25
Yb 1.59 2.13 1.77 1.76 1.57
Lu 0.26 0.32 0.28 0.29 0.26
Y REE 85.4 829 739 727 754
LREE/HREE 7.06 5.74 5.04 5.55 6.43
8 Eu 0.92 0.84 0.83 0.80 0.83
(La/Sm)N 3.36 2.69 2.30 233 3.08
(Gd/Yb)N 1.61 1.28 1.64 137 1.53
Rb 131 142 944 125 120
Ba 662 569 431 532 484
Th 265 473 1.88 447 4.14
U 0.93 225 0.7 1.26 1.23
Nb 2.96 3.24 3.06 291 271
Ta 0.18 0.26 0.16 022 0.18
Sr 697 772 707 693 609
Zr 51.1 56.1 557 51.2 797
Hf 146 1.78 15 1.56 225
Y 15.2 18.2 17.9 16.8 153
Ni 8.47 8.02 9.27 6.62 8.58
Sc 26.9 247 29.8 24.6 233
Yb/HE 1.09 1.20 1.18 1.13 0.70
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Fig.3 Chondrite—normalized REE patterns (a) and primitive—mantle—normalized trace element spider diagrams (b)

for early Indosinian Nabang diorite in Tengchong(chondrite and primitive mantle data after Sun and McDonough ™)
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Table 2 LA-ICP-MS U-Pb data of zircons

W A o Th/U  *Pb/*%Pb 1o 27ppABy 1o 26pp/28Yy 1o 7ﬂge/Ma
/107 ppBU 10
1.1 102 134 193 07 0.0569 0.0025 0.3040 0.0129 0.0391 0.0005 247.1 2.8
2.1 50 111 195 06 0.0544 0.0037 0.1407 0.0092 0.0193 0.0004 123.0 22
32 158 276 290 09 0.0526 0.0020 0.2834 0.0104 0.0391 0.0004 247.2 2.6
42 68 91 136 0.7 0.0583 0.0030 0.3013 0.0154 0.0387 0.0007 244.9 4.5
6.2 106 208 308 0.7 0.0506 0.0022 0.1808 0.0078 0.0262 0.0004 166.7 2.3
8.1 50 283 458 06 0.0592 0.0038 0.0663 0.0038 0.0086 0.0002 55.2 1.0
9.1 1.7 133 256 05 0.0523 0.0020 0.2686 0.0105 0.0375 0.0006 237.0 3.8
112 80 98 157 0.6 0.0681 0.0040 0.3661 0.0207 0.0395 0.0006 249.6 3.5
132 | 171 35 311 1.1 0.0531 0.0019 0.2847 0.0107 0.0386 0.0004 2443 2.5
152 68 70 137 05 0.0577 0.0033 0.3154 0.0170 0.0403 0.0006 254.9 3.7
162 | 132 238 251 1.0 0.0569 0.0033 0.2981 0.0163 0.0386 0.0005 244.1 2.9
172 | 142 178 304 06 0.0501 0.0023 0.2621 0.0118 0.0382 0.0006 241.9 3.8
182 97 136 290 05 0.0539 0.0030 0.2081 0.0116 0.0281 0.0005 178.9 33
192 9.6 108 208 0.5 0.0525 0.0029 0.2706 0.0142 0.0377 0.0006 238.6 3.7
20.1 3.8 200 381 0.5 0.0584 0.0039 0.0607 0.0036 0.0080 0.0001 51.2 0.9
212 | 115 209 213 1.0 0.0495 0.0024 0.2694 0.0131 0.0397 0.0005 251.0 3.0
222 66 81 128 06 0.0506 0.0028 0.2785 0.0148 0.0404 0.0006 255.2 3.6
232 | 251 58 468 1.3 0.0486 0.0020 0.2497 0.0096 0.0373 0.0004 235.9 2.5
24.1 23 107 204 05 0.0796 0.0050 0.0901 0.0056 0.0086 0.0002 54.9 1.2
252 | 107 167 204 08 0.0530 0.0024 0.2938 0.0133 0.0404 0.0005 255.2 32
262 84 137 157 09 0.0501 0.0029 0.2766 0.0151 0.0403 0.0007 254.5 4.5
272 60 79 122 07 0.0503 0.0035 0.2637 0.0175 0.0387 0.0009 245.0 5.3
282 | 126 213 232 09 0.0515 0.0025 0.2831 0.0133 0.0401 0.0005 253.2 3.4
292 | 257 551 465 12 0.0495 0.0016 0.2623 0.0085 0.0383 0.0004 242.4 24
302 | 201 420 381 1.1 0.0513 0.0022 0.2621 0.0109 0.0372 0.0005 235.4 3.0
312 | 213 494 382 13 0.0491 0.0016 0.2593 0.0086 0.0383 0.0004 242.4 24
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Fig.4 Cathodoluminescence images of zircons
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Table 3 Zircon LA-ICP-MS Lu-Hf isotope data
FIUREN 206py,235( 7 i ] ) i 5y N
TOHTHS 20 OLw/ THE 20 oy b/ THE 26 HETHE() £ HE(®) 20 TDMI/Ma  TDMC/Ma
= Age/Ma
11 247 0283065 0000027 0005191 0000070 0306101 0003290 0283041 149 10 298 320
32 247 0282887 0000026 0002407 0000024  0.133511 0001136 0282876 91 09 537 694
42 245 0282957 0000025 0002095 0000022  0.108124 0000837 0282948 116 09 430 533
62 245 0282935 0000028 0003800 0000147 0217979 0007683 0282917 105 10 486 601
9.1 237 0282913 0000025 0001843 0000028 0099918 0001262 0282904 101 09 492 630
1.1 250 0282886 0000026 0002316 0000023 0127349 0001068 0282875 90 09 538 697
132 244 0282871 0000027 0002271 0000005  0.120479 0000407 0282860 85 10 559 731
152 255 0282884 0000021 0002417 0000079  0.102191 0000524 0282873 90 07 542 702
162 244 0282853 0000024 0002626 0000042  0.149057 0002750 0282841 78 08 590 773
172 242 0282880 0000021 0002305 0000024 0115201 0000696 0282869 88 08 546 710
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The identification of early Indosinian tectonic movement in Tengchong block,
western Yunnan: Evidence of zircon U-Pb dating and Lu—Hf isotope for
Nabang diorite

HUANG Zhi—ying', QI Xue—xiang’, TANG Guan—zong’, LIU Jin—ke",
ZHU Lu—hua?, HU Zhao—chu®, ZHAO Yu—hao’>, ZHANG Cao?

(1. Chengdu Institute of Geology and Mineral Resources, Chengdu 610081, Sichuan, China; 2. State Key Laboratory of Continental Tectonics and
Dynamics; Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 3. Yunnan Gold Mining Group Co., Ltd.,
Kunming 650224, Yunnan, China;4.Ningxia Institute of Geological Engineer, Yinchuan 750021, Ningxia China; 5. State Key Laboratory of

Geological Processes and Mineral Resources, China University of Geosciences, Wuhan 430074, Hubei, China)

Abstract: The Tengchong block is an important part of the southeastern Tibetan Plateau, corresponding to the
Lhasa block. The discovery of the Songduo eclogite belt in recent years proves the existence of the subduction
and collision event in Lhasa block, and the problem has cropped up whether the same event existed or not in
Tengchong block. The Nabang diorite in Tengchong block is a metaluminous, K—rich and calc—alkalic magmatic
rock body. Zircon LA-ICP—MS U—-Pb dating shows the diorite was emplaced at 245.0+2.9 Ma. The zircon &
() values range from +7.8 to +14.9, with corresponding single —stage model ages ranging from 298 to 590 Ma.
All samples fall in the region between meteoritic Hf evolution (CHUR) and depleted mantle (DM) lines in the
plot of & (f) values versus U—Pb ages and in the subduction—related fluid field in the Th/Yb versus Ba/La
discriminant diagram. These data, in combination with high Mg” values, low Yb/Hf ratios (<1.2) and negative
anomalies of Th and U, indicate that the materials were derived from mantle—derived magma mixed with a little
crust—derived magma. The strong enrichment of large—ion lithophile elements relative to the primordial mantle,
the negative anomalies of Th, U, Nd, Ta, and Ti in the primitive mantle —normalized trace element spider
diagram, and the La/Yb versus Sc/Ni and La/Yb versus Th/Yb tectonic discriminant diagrams suggest that the
diorite was formed in a tectonic setting related to subduction and collision. The emplacement age and tectonic
setting of the diorite in Tengchong block is identical with the data of eclogite in the Lhasa block, and regional
angular unconformity with the lack of P2 to T1, suggests that the subduction—collision in Tengchong block did
happen during early Indosinian, like the event that happened between Lhasa and northern Australia blocks from
P2 to T1.
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