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Abstract The existence of Paleoproterozoic basement in the western Yunnan area has been a hot topic of debate. In this study,
large amounts of inherited zircons of the granite porphyry in the Taohua area were selected to use for the SHRIMP U-Pb dating. The
Taohua granite porphyry that has geochemical signatures of island arc granite and was formed in a late orogenic to late-collision-process
which possibly related to remelting magmatism induced by resubduction of the detached Jinshajiang oceanic crust and enriched
lithospheric mantle domain or by the partial melting of the thickened crust. Inherited zircons were divided into two types: core inherited
zircon presented in cores of magmatic zircons with dense oscillatory zones, and subrounded shape inherited zircon. Based on the dating
results, the magmatic zircons have an age of approximately 36. 35 +0. 35Ma, the inherited core zircons have ages ranging from 167Ma
to 891Ma, whereas the subrounded shape inherited zircons record two group zircons with mean ages of 1851 +22Ma and 2499 +32Ma,
respectively. The new dating results of the zircons from the Taohua granite porphyry indicate that there are not only records of later
Paleozoic arc magmatism related to eastward subduction of the Jinshajiang ocean plate and of the Neoproterozoic rift magmatism, but
also Early Proterozoic zircon and magmas in the Taohua area, western Yunnan. Moreover, the 1. 8Ga and 2. 5Ga zircon groups were
originated from the ambient Shigu schist, and the Shigu schist possibly has a 2. 5 ~ 1. 8Ga crust basement. This is to say that there is
Early Paleoproterozoic basement in the western Yunnan area.

Key words Inherited zircon; SHRIMP U-Pb dating; Precambrian basement; Taohua granite porphyry; Yangtze plate
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Fig. 1

Tectonic location (a, after Xu et al. , 2007a, b) and geological map (b) of the Taohua area, western Yunnan

1-Yangtze plate; 2-North Qiangtang-Shimao block; 3-South Qiangtang-Shimao block; 4-Gandese-Tengchong block; 5-Indian plate; 6-Tertiary
porphyry; 7-thrust fault; 8-strike-slip fault; 9-suture; 10-national boundary; 11-red sandstone of the Yunlong Formation; 12-Paleoproterozoic Shigu

schist; 13-granite-porphyry; 14-unconformity; 15-sample collecting location; (D-Rongmenshan thrust fault; (2)-Jinshajiang suture; (3)-Lanchang jiang

suture; (@-Nujiang suture; (3)-YarlungZangbo suture
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Fig.2 Filed (a) and polarized microscopic (b) images of

granite-porphyry from the Taohua area, western Yunnan

Qtz-quartz; Olg-oligoclase; Kfs-K-feldspar
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Table 1 Major ( wt% ) and trace-element ( x 107°)
concentrations for igneous rocks from the Tachua area, western
Yunnan
e THO3-1 XQT S3  XQT013  XQT 87
Si0, 71.40 64.70 66. 49 63.93
TiO, 0.48 0.73 0. 36 0.67
Al, 04 12.70 15.97 15.78 15. 89
Fe, 04 1.22 0.12 0.12 1.55
MnO 0.05 1. 15 0.79 0.05
MgO 1. 56 2.82 1.75 1. 10
FeO 1.63 1.82 2.24 2.42
Ca0 3.13 3.53 3.12 2.52
Na, O 3.15 2.60 3.49 4.98
K,0 3.52 5.65 5.43 4.90
P, 04 0.35 0.32 0. 01 0.19
Bedem 0.45 0.43 0. 36 0. 65
B 99. 64 99. 84 99. 94 98. 85
A/CNK 1.30 1.36 1.32 1.28
Rb 240 244 144 243
Sr 502 1489 1635 1468
Y 18.5 33.2 14. 6 24.0
Zr 175 387 161 298
Nb 10.5 30.2 8.76 24.1
Ba 1366 2000 1635 1575
La 27.17 61.5 27.9 51.8
Ce 59.5 122.5 55.0 98.2
Pb 27.5 48.6 35.4 94. 1
Pr 6. 60 14.1 6.20 11.1
Nd 27.1 51.0 23.7 39.4
Sm 5.10 9.70 4.30 7.70
Eu 1. 40 2.30 1. 40 1.90
Gd 5.10 8.50 4.20 6. 60
Th 0.70 1.20 0. 60 0.90
Dy 3.40 5.90 2.60 4.50
Ho 0. 60 1. 10 0.50 0. 80
Er 1. 80 3.10 1.20 2.50
Tm 0.20 0.50 0.20 0.30
Yb 1.70 3.10 1.30 2.30
Lu 0.30 0.50 0.20 0. 40
Hf 4.50 10.0 4.50 7.70
Ta 0.89 1. 80 0. 80 1.70
Th 11.5 30. 8 10. 1 28.2
U 3.94 11.5 3.73 9.05
SREE 141.2 284.8 129.3 228.6
(La/Yb) 12.0 14.1 15.7 15.9
SEu 0.8 0.8 1.0 0.8

5 BRAEHBIX S A £ i ERAL AR AIE

BEAE 16 54 B 45 (THO3-1) Si0, & &K 71.4% , B
K,0(3.5% ) 5 Na,0(3.2% ) FHIX 4 (9 K,0/Na, O Ho i
(1.09) , g3 i 637 (A/CNK = 1. 30) 0k (B 22 1) o bk
TEBE A FE iy (THO3-1) TAS B F1 Si0,-K, 0 B fif 4% 46 16 5 2
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Si0,-K, 0 diagram (b, after Peccerillo and Taylor, 1976; Le

Maitre et al. , 1989) of granitoids from the Taohua area,

western Yunnan

(& 3a) M ERES IR R 8 XBR (18] 3b) o /MTRSk i 3 ANk
TAS [E il Si0,-K, O i R/ EA 5 KA (18] 3a) A
Lo R8N ([E 3b) XK.

BRAEAE 5 B A/ Sk PR B A 2 R 0 280 i L
# 1, H Rb Sr.Ba Pb U Fl Th 55 08 & #4855 it Nb Ta,
Ti Yb P IUE ;M £ M b a5 J5Uh i bn AL 9 i
JUR BT h (18] 4a) , HLW] A Pb IE 54 F1 Nb Ta P
Ti S50 o AR BRRLRS A AR vE AL ) F 50 2K e 0 JET i v (T
4b) R EM LU R R ((La/Yb) y =12.0 ~15.9)
TS H A (6Eu=0.8 ~1.0) o BRAEHLIXAE b 2R A ol it
A LGRS DX (AU ST, 4EVE-TEEK IR 55) 4E
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R2 HIEPIE (THO3-1)$5A SHRIMP U-Pb FEHELER

Table 2 Zircons SHRIMP U-Pb dating results for granite-porphyry ( Sample THO3-1) from the Taohua area, western Yunnan

EEY RE] 1 (Ma

Mm Y -6 Thfs LU ijﬁ O Pb  to ZOEJP{L/ . ttlﬁa W6pp xg 2Tph o 202 Pb

B o(x107°) (x107°) U (x107%) (x107%) 550 e T Err 0 % to
Pb (%) u (%) u (%) Pb U

tl 684.7 96.44  0.15 7.3 10. 07 0. 06 31 0.05 31 0.01 3.5 35.0 +6.6 352 +1.2
2 1115 200.9 0.19 35 5.48 0.04 28 0.03 28 0.01 2.5 36.2 +5.0 36.2 +0.9
3 1379 162.3 0.12 9.0 8.05 0.03 55 0.02 55 0.01 2.8 36.3 +5.5 36.3 +0.9
“ 1155 225.1  0.20 8.0 6. 14 0.04 27 0.03 28 0.01 2.5 36.7 +4.5 36.5 0.9
t5 1499 247.7 0.17 7.0 6.26 0.05 19 0.04 19 0.01 2.4 36.4 +4.5 36.6 0.9
t6 943.7 140.2  0.15 749 4.32 0.04 28 0.03 28 0.01 2.6 36.9 +6.2 36.7 0.9
7 1345 298.4 0.23 18.0 6. 04 0.04 40 0.03 40 0.01 2.8 37.2  +11.0 37.0 0.9
8 709.0 746.6  1.09 16. 1 12.8 0.03 62 0.03 62 0.01 3.2 38.4 +5.8 37.8 1.5
9 465.3 38.75 0.09 12.0 5.92 0.04 20 0.14 20 0.03 2.3 166.7 +9.9 167.4 3.8
t10 972.2 85.92  0.09 153 0.97 0.05 5.5 0.23 5.8 0.03 2.0 207.1  +13.0 207.7 4.2
t11 433.2 119.4  0.28 211 3.00 0.04 11 0.22 11 0.04 2.2 225.3  +27.0 226 +5.0
t12 137.7 132.7  1.00 111 5.24 0.05 20 0.25 21 0.04 2.7 225.3 4.7 227.8 7.0
t13 527.2 339.9  0.67 263 1.71 0.05 6.2 0.27 6.5 0.04 2.1 235.6 +12.0 236.9 +5.4
t14  472.3 94.81 0.21 272 2.47 0.05 9.2 0.25 9.4 0.04 2.1 246.1 +£22.0 246.3 5.3
t15 478.6 50.36  0.11 132 0.97 0.05 4.6 0.28 5.1 0.04 2.1 250.1 +12.0 250.5 5.2
t16  210.3 271.5 1.33 123 3.54 0.05 15.0 0.34 15 0.05 2.4 294.4  +33.0 305.5 8.6
t17 4142 440.5 0.11 3.65 0.14 0.05 1.5 0.46 2.4 0. 06 1.9 380.7 +17.0 380.9 7.1
t18 323.8 72.29 0.23 118 1.77 0.07 3.7 1.08 4.3 0.11 2.1 662 +56.0 665 +14.0
t19  532.4 109.3  0.21 31.6 0.59 0. 06 4.0 1.05 4.5 0.12 2.0 717 +85.0 717 +14.0
20 1139 642.0 0.58 7.84 0.15 0.07 0.9 1.18 2.1 0.13 1.9 784 +18.0 785 +16.0
221 204.3 93.16  0.47 241 1.43 0. 06 4.1 1. 18 4.6 0.13 2.1 817 +40.0 819 +18.0
22 1007 583.9  0.60 34 0.51 0.07 1.1 1.3 2.2 0.14 1.9 846 +22.0 845 +17.0
23 881.5 247.4  0.29 38 0.57 0.08 1.9 1.62 2.7 0.14 2.0 856 +37.0 868 +17.0
24  373.5 175.9  0.49 54.2 0.96 0.07 2.3 1.35 3.2 0.15 2.2 890 +48.0 891 +20.0
25 630.0 98.31 0.16 4.45 0.23 0.07 1.0 1.59 2.2 0.16 1.9 959 +19.0 974 £18.0
126 1015 318.3 0.32 5.89 0.17 0. 05 5.7 0.28 6.1 0.04 2.3 290 +13.0 245.6 5.7
27  593.2 100.9  0.18 127 1.50 0.11 3.6 1.25 4.2 0.08 2.2 1770  +66.0 484 +12.0
28 1020 2186 2.21 8.46 0.07 0.14 0.6 6.28 2.1 0.32 2.0 2246 +11.0 1769 £45.0
29  305.0 203.5 0.69 54.2 0.38 0.11 1.0 4.95 2.3 0.32 2.1 2499  +17.0 1795 £33.0
30 462.0 190.0 0.42 122 0.36 0.11 1.4 5.06 2.6 0.33 2.2 1808  +25.0 1851 +37.0
31 377.7 226.8 0.62 13.6 0.28 0.12 1.0 5.28 2.4 0.33 2.2 2378 +£17.0 1855 +37.0
32 554.5 392.8 0.73 17.2 0.35 0.11 1.5 5.28 2.8 0.34 2.3 2376 +32.0 1876 £39.0
133 681.2 272.9  0.41 27.6 0.34 0.11 1.0 5.39 2.3 0.34 2.1 1882  +£19.0 1894 +36.0
34 676.2 117.6  0.18 217 0.50 0.11 1.2 5.3 2.4 0.35 2.1 1816  +21.0 1918 £35.0
35 769.1 180.3 0.24 118 0.43 0.16 1.3 7.99 2.4 0.36 2.0 2448  +£23.0 2005 £36.0
36 453.5 183.7 0.42 4. 81 0.24 0.14 1.2 7.77 2.5 0.39 2.2 2275  £21.0 2130 =+41.0
37 1020 2186 2.21 9.1 0.07 0.15 1.0 8.39 2.6 0.4 2.4 2246  +11.0 2165 =+47.0
38 380.7 81.45 0.22 47.8 0.57 0.15 1.9 9.3 2.9 0. 44 2.2 1857  +£27.0 2372 +47.0
39 317.5 316.9 1.03 34 0.39 0.16 1.0 10. 35 2.4 0. 46 2.2 2487 +£16.0 2448 +51.0
40  554.5 392.8 0.73 110 0.35 0.17 0.6 11.13 2.1 0. 48 2.1 2376  +£32.0 2513 +43.0
“41 675.2 52.13  0.08 7.12 0.15 0.16 1.0 10. 16 2.5 0.45 2.2 2552.6 +£9.8 2395 +48.0
42 1781 64.44  0.04 4.13 0.09 0.16 0.4 11.07 2.0 0.49 2.0 2497.9 +6.2 2568 +42.0

REE SRR EPE BT — B0 ([ 4a, b) (TR4IESE, 20065 My AYIXBRCIES) i DXHA & (A (JEAir 801 2 PE-TE 8K IR 6

FHAE, 2008; A, 20105 fLaEESE, 2012)  HEIEAERN 4 W B R AH R A G A (FR 24 IESF, 20065 Xu et al. , 2007a,

BEA (THO3-1) LUK /MR Sk B9 1A (XQTS-3 . XQTO1-3 , XQTS-
7) B Yb-Ta Rb-(Y + Nb) [&]fiff . 7% 7% 76 W 15 111-Ji5 filf: i 3ok

b My

5)0

AR, 2008; A AE, 20105 fLaAwAE, 2012) (A
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Fig.4 Trace element spider (a, primitive mantle values after Sun and McDonough, 1989) and REE element (b, chondrite values
are after Boynton, 1984 ) diagrams of granitoids from the Taohua area

Regional data are according to Xu et al. , 2006; Xu et al. , 2007a, b; Yu et al. , 2008 ; Gao et al. , 2010; Kong et al. , 2012, also in the Fig. 5
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Fig.7  Zircon SHRIMP U-Pb concordia age plots of the granite-porphyry ( Sample TH03-1) from the Taohua area (a-e) and
histograms of zircon *” Ph/**Pb apparent ages for zircons from igneous rocks in the western Yunnan (f)

Data for the statistical of 2’ Ph/?% Ph apparent ages are from Zhang et al. (2006), Greentree and Li (2008), Zhao et al. (2010), Zhu et al.
(2011), Zhang et al. (2011), Wang et al. (2013)
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