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Fig.1 Simplified geotectonic map showing the Ailaoshan zone and surrounding areas
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Fig.2 Schematic geological maps of the Ailaoshan zone and distribution of the amphibolites in the Yuanyang area
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Fig.3 Photomicrographs of the representative amphibolites along the Ailaoshan zone
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in the amphibolite along the Ailaoshan zone
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Table 1 Zircon U-Pb dating results for the amphibolite along the Ailaoshan zone
_ Wy (Ma)
232Th 238U 207Pb/206Pb +lo 207Pb/235U +lo 206Pb/238U +lo 207Pb/206Pb +lo 206Pb/238U +lo
10HH-67A,
10HH-67A-01 105 112 0.94 0.0672 0.002 1.1298 0.03  0.1219 0.003 856 58 741 18
10HH-67A-02 206 355 0.58 0.0781 0.002 1.7348 0.04 0.1610 0.004 1150 50 962 23
10HH-67A-03 71 156 0.45 0.0662 0.002 1.2276 0.03 0.1346 0.003 813 49 814 20
10HH-67A-04 542 901 0.60 0.0659 0.002 1.0001 0.03  0.1099 0.003 806 54 672 18
10HH-67A-05 229 191 1.20 0.0678 0.002 1.2577 0.03  0.1346 0.003 861 56 814 20
10HH-67A-06 88 293 0.30 0.0541 0.001 0.2888 0.01 0.0388 0.001 372 57 245 6
10HH-67A-07 55 566 0.10 0.0679 0.002 1.2599 0.03 0.1345 0.003 865 52 814 20
10HH-67A-08 144 178 0.81 0.0656 0.002 1.2153 0.03  0.1343 0.003 794 58 812 19
10HH-67A-09 149 485 0.31 0.0672 0.002 1.2513 0.03  0.1351 0.003 843 52 817 20
10HH-67A-10 380 416 0.91 0.1291 0.003 6.6491 0.17 0.3738 0.010 2087 44 2047 46
10HH-67A-11 211 891 0.24 0.0662 0.002 1.0456 0.03 0.1145 0.003 813 52 699 18
10HH-67A-12 108 323 0.33 0.0666 0.002 1.2377 0.03  0.1348 0.003 833 52 815 20
10HH-67A-13 426 634 0.67 0.0598 0.002 0.6995 0.03 0.0835 0.002 594 56 517 15
10HH-67A-14 79 117 0.67 0.0553 0.001 0.3733 0.01 0.0491 0.001 433 59 309 8
10HH-67A-15 72 152 0.47 0.0556 0.001 0.3795 0.01 0.0496 0.001 435 62 312 8
10HH-67A-16 323 393 0.82 0.0472 0.001 0.0354 0.00  0.0055 0.000 61 63 35
10HH-67A-17 57 155 0.36 0.0660 0.002 1.2220 0.03 0.1343 0.003 806 53 812 20
10HH-67A-18 294 1155 0.25 0.0734 0.002 1.3669 0.03  0.1351 0.003 1033 52 817 19
10HH-67A-19 332 539 0.62 0.1897 0.005 11.9528 0.30  0.4568 0.012 2740 41 2425 51
10HH-67A-20 416 593 0.70 0.0596 0.002 0.6629 0.02 0.0806 0.002 591 28 500 12
10HH-67A-21 84 182 0.46 0.0689 0.002 1.2766 0.03 0.1342 0.003 896 54 812 19
10HH-67A-22 199 708 0.28 0.0600 0.002 0.6005 0.02  0.0725 0.002 606 54 451 11
10HH-67A-23 83 179 0.46 0.0652 0.002 1.2045 0.03 0.1340 0.003 789 52 811 19
10HH-67A-24 108 372 0.29 0.0779 0.002 1.7808 0.05 0.1656 0.004 1146 50 988 23
10HH-67A-25 108 1013 0.11 0.0603 0.002 0.6357 0.02  0.0764 0.002 617 86 474 12
10HH-67A-26 230 1608 0.14 0.0640 0.002 0.8241 0.02  0.0933 0.002 743 54 575 14
#2 REUHGFHKANEHEERLR(%)MHETRE@Mg/)PTER
Table 2 Major (%) and trace element (ng/g) compositions of the Neoproterozoic amphibolites along the Ailaoshan zone
10HH-67A 10HH-67D 10HH-67F 10HH-69A 10HH-69E 10HH-67A 10HH-67D 10HH-67F 10HH-69A 10HH-69E
SiO, 48.55 49.03 48.87 47.29 46.85 Nb 16.2 14.3 16.0 16.6 18.4
TiO, 1.84 1.71 1.84 2.22 2.20 Cs 0.27 0.06 0.34 1.18 0.98
Al,O3 11.89 10.84 11.97 14.38 14.47 Ba 77 31 137 139 130
Fe,03 12.90 12.85 13.13 14.54 14.48 La 20.19 18.62 21.00 20.96 21.89
MgO 10.09 11.57 9.97 6.83 6.98 Ce 46.27 41.75 47.04 49.28 48.84
CaO 10.70 9.99 10.33 11.61 11.88 Pr 6.30 5.70 6.24 7.02 6.55
K,0 0.23 0.16 0.25 0.62 0.46 Nd 27.17 24.56 27.72 26.89 27.38
Na,O 2.03 1.46 2.01 1.17 1.20 Sm 5.58 5.09 5.67 5.46 5.61
MnO 0.17 0.16 0.16 0.19 0.20 Eu 1.76 1.58 1.79 1.81 1.79
P,0s 0.24 0.21 0.24 0.29 0.29 Gd 5.14 4.92 5.37 5.27 5.39
LOI 1.21 1.87 1.11 0.70 0.85 Tb 0.84 0.77 0.87 0.86 0.88
Total 99.86 99.85 99.89 99.85 99.85 Dy 4.34 4.16 4.48 4.95 4.84
Mg# 65 68 64 52 53 Ho 0.86 0.81 0.89 1.11 0.98
Sc 41.2 43.2 40.5 35.2 36.6 Er 2.15 2.04 2.18 2.57 2.48
\% 311 300 304 326 337 Tm 0.30 0.28 0.31 0.38 0.37
Cr 438 556 417 103 104 Yb 1.94 1.82 2.00 2.30 2.29
Co 56.4 57.3 53.2 50.2 48.5 Lu 0.29 0.27 0.30 0.33 0.34
Ni 119 130 117 100 100 Hf 3.88 3.50 3.95 3.87 3.65
Ga 16.3 14.9 16.3 17.7 18.4 Ta 1.11 1.00 1.16 1.20 1.21
Rb 5.11 2.12 6.00 11.85 12.73 Pb 5.15 4.37 5.16 13.37 13.23
Sr 458 298 487 238 242 Th 2.36 2.03 2.46 2.90 2.93
Y 21.6 19.4 22.5 23.0 23.6 U 0.55 0.45 0.56 0.65 0.65
Zr 142 130 148 141 141 >REE 123.13 112.37 125.87 129.20 129.61




%18 EkFEE: RFWHMTHARKARNEHHB K. KU PHFERERHES X 173
5 Nb/Y-Zr/TiO, (Winchester and Floyd,1977) Nb-Nb/U (Kepezhinaskas et al., 1996)
Fig.5 Plots of Nb/Y vs. Zr/TiO, and Nb vs. Nb/U for the amphibolites along the Ailaoshan zone
6 (

Sun and McDonough, 1989)

Fig.6 Chondrite-normalized REE pattern and primitive mantle-normalized trace element spidergram for the

amphibolites along the Ailaoshan zone
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7 Ti/10000-V (a, Shervais, 1982)  Th/Nb-Ce/Nb (b, Sandeman et al., 2006; Taylor and

Martinez, 2003)

Fig.7 Plots of Ti/10000 vs. V and Th/Nb vs. Ce/Nb for the amphibolites along the Ailaoshan zone
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Geochronological and Geochemical Characteristics of the Neoprote-
rozoic Amphibolite from Ailaoshan Zone, Western Yunnan and its
Tectonic Implications
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Abstract: Some small-sized outcrops of metabasic rocks (e.g., amphibolite, metagabbro and metadiabase) occur mainly
as lens, pods and fragments in the Ailaoshan Complex along the Ailaoshan zone, which were previously mapped as
Proterozoic basement. These rocks provide possibility for better understanding the tectonic setting of the SW margin of
the Yangtze Block in South China, however, their formation time, petrogenesis and tectonic implications are poorly
documented so far. The petrological, geochemical and zircon U-Pb geochronological data for the plagioclase
amphibolites in the Ailaoshan Complex are reported in this paper. Geochemical analyses show that the amphibolites
have SiO, contents ranging from 46.85% to 49.03% and with relatively high FeO, (11.56%~13.09%), MgO (6.83%~
11.57%) and TiO, contents (1.71%~2.22%), K,0+Na,O vary from 1.61% to 2.26% with Na,O/K,O ratios of 1.88~9.25.
The rocks are characterized by enriched LREE ((La/Yb)y=6.55~7.52) and Nb (Nb=14.28~18.43 pg/g). On primitive
mantle-normalized trace element diagrams, the rocks show no obvious Nb and Ta anomalies and significant Sr-P
depletion, displaying geochemical characteristics similar to those of the Yunkai (South China) back-arc basin basalt.
Zircon U-Pb dating of the amphibolite vields a mean age of 81412 Ma. In conjunction with other geological
observations, it is proposed that there was an Early Neoproterozoic (~814 Ma) arc-back-arc setting along the Ailaoshan
zone in the SW margin of the Yangtze Block.

Keywords: Ailaoshan zone; Early Neoproterozoic; amphibolite; U-Pb geochronology; back-arc basin



