e84t H3W 2y,
2010 % 3 H :Hij‘ ):rﬁ ¥ j:li Mar. 2010

ACTA GEOLOGICA SINICA

1) v [ 3l SR g 5 A 58 B » (] B AR DR i 8l 2 AR SR AL B L, 1000375

ERERFESZREL-EDINETEERERNEN
LA-ICP-MS U-Pb EE R EHEE Y

RERD, REEDD, 2487, Ah0”, 258Y
2) v b TR 2
oI R S R E R S S, I, 4300745 3) mE A MR . B, 650051
RBRIRE R F I £V T 5 B ARAE W 8 T R 2 IR AR T R . #5417 LA-ICP-MS U-Pb & 42 45

SR A AE i (08Q2-22 i 08Q2-15) 8 A1 i A i1 19 4F % 43 51l R 250. 2= 2. IMa(MSWD=2. 5) fil 247. 2= 2. 3Ma
(MSWD=0. 15), A% C filiZH #4  (EBSD) 45 5 2% B 51 M A8 % 78 Jot AF TR )T 1 I8 5 A4 45 1 (500~ 630°C)H L iz
IS T4 A7 45 B IRLEE (675~864 CHFI U- P {4 Z (¥ 35t B I BE (=800 C) 3 45 A W19 U-Th-Pb 21 LA &7 4 5% i
S5 4 I B R R 1B R B U-Pb B 48 2543 M1l A 5 A LA-ICP-MS U-Pb 5 4F 45 5 (247 ~250Ma) J& X
AR R AR B . KA P A = B2 8 R 4 B B A AP L A/CNK R A/NK &> 1. 0 i + R T %
B 5 b se AL, AR KB TR A e R MR A WOt E AR ZUE M. Sm M Y W 5 40 A AR AE B R g B R LS
AL B A R AL 2 P T . (Yb+Ta)-Rb. Nb-Y.(Y+Nb)-Rb Fl CaO-(TFeO+ MgO) #4 & 55 J| 51| 2] it J 44 38
R 28 R v A AR b il 4 1 0 7 s 2 BT (X AR AR BT O b G A T R R . S5 B AT AFE R L R
LIRS JH R ORE A B R = S B e A A B A DA R B T B M AR TR AR A R & AR R R e (10~
15km LU (85 2T 43T IA R 8 82 10— 4 YD VLR A8 By & R = 2 tH R L AR 9 25 A B0 b 3 oh R M ae R AR A
T A% i J5 BB H e T B0 b e A BR AR AR TR AR R B A AR OB A AR AR ST L B R B DR 4

Vol. 84 No. 3

Je 17 T HL BRI 45 A RS

KR WAL s BEBRAE K a4 1 LA-ICP-MS U-Pb E 4F s 5 411 - 6 U VLA & A

TR 4 YD VLA 1 AL T R B AR 4%
VU = VLA 35 AR 3, SR AR e — - = &t R o
— &V R, 2B 54 1 ok
RPN WRE Y R R L — S VLA W (R E
ML 19935 X AR FH 45, 20005 75 48 45, 2002) ) FE
filt b 28 7 5 L HE 5T B RE A e 1) A6 AR o il
BOH E = JE R B4 Pk R R B R iR
(Tapponnier et al. ,1976; Tapponnier et al. ,1982;
1990) , He A Z [\] & A= R B0 A G W (5% Bl 55
1989 4 k3 2, 1991; Leloup et al. ,1993;1995)
i T B ) B A 22 10 UK i A8 T A8 J5 R 5 IR T Bl Y
P 3 1 o D5 R A 52 M T 2% P OG0T . 20 4 90 4R
FRLLE s Hir A X 44 3 7 P9 TR AR B 5 R AT T Sme
Nd,Rb-Sr, Pb-Pb, U-Pb % i} 28 4F #% . Nd #5245 i
A K-Ar, Ar/Ar $1JR] 67 R ARARE I E L 3RA 1 7] 47
2 BT AR AR B s 4R P AE 1300 ~1600Ma, #4347
F 800 ~ 1300Ma 1 1600 ~ 2400 Ma (72 B [ %,

1990;48 H 2%, 1997 ¥ 4 4L 55, 1999; R AN R %5,
2001) , 547 + Hb P 45 5 5L R 09 T8 B AC AR, B
WK BN RS TR — 0 (S /A Ry
PR ,1990 s BB EAE,1990; £ LB A T4 ,1996;
WKL 19995 AR, 20005 5K W 5, 2005) .
I AR Sk L Bl 5 B Wi 4% 7 SHRIMP U-Pb #il LA-ICP-
MS U-Pb A8 5 4 AR 19 0 F - A AT AR 4k 78 58 5
Ll 5 742 1 b A A AR 6 T B S Y A i B R
Jika Cik B AR 55,2004 5 2208 e 55, 2008) , X iX B K
7 J5 e AR o 1 b BT 9 A A T NS 4 R )
MR AR 1 BT BE (2 R e %, 2008) . BTk, A
SCUASE A Il — 4 VD VLA 36 7 L o2 I IR B s &
() BE e AR AL B 5 #4785 A1 LA-ICP-MS U-Pb & 4F,
W] BE b AR X0 A 1Y 4= A AR 25 6 BN S
£1 SHRIMP #1 LA-ICP-MS U-Pb & 4F i & . % 37
TR I VD VL 3 R AR B AR R AR B
A RS BT T B A 3 5

TE AR o [ 3 5T 25 5 T H (45 1212010918009) A1} 15 718 ¢ B 44 I 1 AR 55 SE B WFJE % T (4 %5 SinoProbe-05-03) ¥ Bl Y A .

Wi B 9 :2009-12-10 5 % [8] H 8 : 2010-02-02 5 T2 4T 4 48 - R4 1 .

YR A BEAE . 55,1963 4R Wb BT . M st i %ol 2 B 15 5 T 7 T A F 5 . Email: qxuex2005@163. com,



il 2010 4F

K
T 50km
e — |
o
1
El1b
2 JGIT (a)
=L
= o JCIH
= = — =
==5P 1) e
N
\Zﬂ't\ 6 [ % |7

Bl 1 I — & U () FHEE A IR AE 5 5 (b)) Hh 5 g 14
Fig. 1 Geological sketch map of Ailaoshan-Jinshajiang tectonic zone (a) and mylonitized granite (b)
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Table 1 Chemical compositions of major( % ), rare earth elements and trace elements( X 10™°)

for mylonitized granite in Ailaoshan

BE 08Q2-14 08Q2-16 08Q2-18 08Q2-19 08Q2-20 08Q2-21 08Q2-23
SiO, 75.98 74.08 64.98 72. 90 75.72 78.00 77.73
TiO, 0.26 0. 44 0.39 0.42 0.37 0.20 0.21
Al O 12.22 12. 46 17.91 13. 26 12. 23 11.10 10. 92
Fe, O3 1.26 2.17 2.23 1.97 2.08 1.32 1.35
FeO 0.25 0.72 0.79 0.63 0.45 0.23 0.14
MnO 0.01 0.02 0.03 0.03 0.02 0.01 0.01
MgO 0.27 0.63 0.57 0.63 0.47 0.11 0.07
CaO 0.58 1.47 2. 94 2.38 2.34 0.41 0.28
Na; O 2.31 2. 34 3.25 2. 17 1.68 2.39 2.93
K,O 5.70 4.26 5.24 4.11 2.19 4,67 5.46
P, 05 0.12 0.12 0.22 0.13 0.12 0.09 0.09
H.O" 0.78 0.92 0.94 0.72 1.50 0. 84 0. 44
CO, 0.40 0. 50 0. 40 0.40 0.31 0.26 0.34
LOI 1. 14 1.34 1.25 1.02 1.72 1.06 0.77
A/NK 1.23 1.47 1.63 1.65 2.38 1.23 1.02
A/CNK 1.11 1.12 1. 09 1.07 1.30 1. 14 0.97
La 14. 00 34. 10 35. 00 38. 90 36. 70 16. 30 22.90
Ce 21. 00 72. 40 55. 00 75. 90 71. 40 20. 50 33.80
Pr 3.11 7.18 7.63 8.48 7.80 3.52 4,94
Nd 11. 60 27.30 28. 60 32.50 29. 40 12. 80 18. 20
Sm 2.76 5.82 6.70 7.16 6.45 3.27 4.19
Eu 0.31 0.77 0. 84 0.88 0.74 0.35 0.41
Gd 3.16 5.62 6.58 7.07 6.23 3.24 3. 80
Th 0.59 1. 04 1.19 1.23 1.17 0. 64 0.71
Dy 3.98 6.36 7.19 7.05 6.99 3.74 4.18
Ho 0.84 1.30 1. 44 1.41 1.42 0.82 0.87
Er 2.62 3.71 4.06 4,00 4.10 2.38 2.53
Tm 0.38 0.52 0.57 0.52 0.57 0. 34 0.36
Yb 2.36 3.31 3.56 3.38 3.76 2.16 2.25
Lu 0.35 0.48 0.51 0.48 0.53 0.31 0.31
> REE 67.06 169. 91 158. 87 188. 96 177. 26 70. 37 99. 45
LREE/HREE 3.70 6.61 5.33 6.52 6.16 4,16 5.63
SEu 0.32 0.41 0.38 0.37 0.35 0.33 0.31
5Ce 0.74 1. 06 0.78 0.96 0.97 0.62 0.73
(La/Yb)y 4,00 6.95 6.63 7.76 6.58 5.09 6. 86
(Gd/Yb)~ 1.08 1.37 1.49 1. 69 1.34 1.21 1.36
Sr 45 114 115 115 112 30 38
Rb 324 198 270 263 204 339 171
Ba 333 506 550 573 355 235 374
Th 13. 90 26. 00 28. 60 27.50 24. 00 12.10 12.70
Ta 0.88 1.09 1.58 1. 06 1. 14 0. 84 0.39
Nb 8.21 10. 90 11.10 10. 70 9.93 7.09 2.91
Zr 142.0 170.0 166. 0 154.0 147.0 99.6 54.2
Hf 4,40 5.27 5.49 4,70 4.70 3.62 1. 90
Y 2.36 3.31 3.56 3.38 3.76 2.16 2.25
Hf 4. 40 5.27 5.49 4.70 4.70 3.62 1. 90
U 5.00 3. 80 8.07 5.66 8. 44 6.62 3.57

30 AL (L 3D A B A K 0l ISR 52 R K 8, IR I A ¥R ( 3a,3d,3n,3s), ki AR AR K, N 20pm
AR TE AR L P F8 B s v AR v ik (BT 3b, 31, 31, F) 100pm ANGE, HLA B854 R s . 85 A g bl
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Fig. 2 Chondrite-normalized REE patterns (a) and MORB-normalized trace element spider

diagrams (b) for mylonitized granite in Ailaoshan
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Table 2 SHRIMP U-Pb data for zircons

it (pg/g) 207 Pl 207Ph 205 P}, A (Ma) NrHES
(=3 Th/U 1o . 1o lo %0

Th | U | Pb* /*Pb /¥ U /#8U 206ph /28| 16 | (C)
08Q2-22-2. 1| 114 582 [21.80| 0.1965 0.0503 0.0020 0.2709 0.0103 0.0389 0. 0004 246.0 2.4 | 733 ol
08Q2-22-3. 1] 80.6 546 |20.41| 0.1478 0. 0500 0.0019 0.2736 0.0104 0. 0395 0. 0004 249.5 2.6 | 735 bl
08Q2-22-4.1| 73.8 | 429 [15.88| 0.1720 | 0.0495 | 0.0023 | 0.2664 | 0.0122 | 0.0391 | 0.0005 | 247.0 |3.1| 745 | i#
08Q2-22-5.1| 68.0 | 435 [16.17| 0.1561 | 0.0515 | 0.0024 | 0.2828 | 0.0131 | 0.0394 | 0.0005 | 249.4 |3.2] 739 | i
08Q2-22-6.1|79.6 | 443 [16.31| 0.1799 | 0.0486 | 0.0021 | 0.2596 | 0.0113 | 0.0387 | 0.0005 | 245.0 |3.4| 690 | &I
08Q2-22-7.11| 88.3 | 442 |17.00| 0.1996 0.0520 0.0023 0. 2880 0.0128 0.0398 0. 0005 251.8 3.0 | 743 bl
08Q2-22-8.1[89.7 | 961 [36.68| 0.0934 | 0.0494 | 0.0016 | 0.2767 | 0.0087 | 0.0403 | 0.0004 | 254.5 |2.4| 676 | iH
08Q2-22-9.1| 226 | 1587 [194.1| 0.1424 | 0.0685 | 0.0014 | 1.2242 | 0.0265 | 0.1278 | 0.0014 | 775.2 |7.8 %
08Q2-22-11.1] 121 698 |26.05| 0.1731 0.0517 0.0020 0.2802 0.0104 0.0390 0. 0005 246. 6 2.9 1 725 bl
08Q2-22-12.1] 83.1 | 428 |16.20| 0.1944 0. 0494 0.0025 0.2694 0.0137 0.0392 0. 0005 248.0 3.0 | 660 ul
08Q2-22-13.1| 117 | 554 |21.14| 0.2113 | 0.0517 | 0.0023 | 0.2825 | 0.0124 | 0.0394 | 0.0005 | 249.3 |2.8| 735 | i
08Q2-22-14. 1] 101 480 |18.26( 0.2097 0.0527 0.0023 0. 2869 0.0122 0.0394 0. 0005 249.0 2.9 770 pul
08Q2-22-18. 1| 237 1738 [66.04| 0.1362 0. 0545 0.0017 0.2997 0.0093 0.0398 0. 0004 251.7 2.7 670 h
08Q2-22-19. 1] 102 468 |17.93| 0.2175 0. 0540 0.0026 0.2927 0.0135 0. 0395 0. 0005 249.7 3.0 | 761 ul
08Q2-22-21.1] 98.4 | 512 [19.44| 0.1921 | 0.0565 | 0.0023 | 0.3074 | 0.0129 | 0.0392 | 0.0005 | 248.0 |3.0| 796 | i
08Q2-22-22.1| 70.6 | 486 [18.81| 0.1452 | 0.0629 | 0.0032 | 0.3388 | 0.0163 | 0.0393 | 0.0005 | 248.2 |3.1]| 864 | ifI
08Q2-22-23. 1| 109 644 |24.66| 0.1686 0.0526 0.0021 0.2826 0.0114 0.0389 0. 0004 245.7 2.8 | 739 bl
08Q2-22-24.1] 97.8 | 516 [19.63| 0.1896 | 0.0522 | 0.0022 | 0.2808 | 0.0118 | 0.0390 | 0.0005 | 246.8 |3.0| 915 | i
08Q2-22-26.1| 285 | 2425 (94.73| 0.1177 | 0.0509 | 0.0012 | 0.2944 | 0.0071 | 0.0415 | 0.0004 | 262.3 |2.3| 694 | il
08Q2-22-27.1] 102 566 |21.74| 0.1811 0.0530 0.0023 0.2916 0.0125 0.0399 0. 0005 252.0 2.9 | 734 h

S 743
08Q2-15-1.1| 75.8 | 425 [16.22| 0.1784 | 0.0500 | 0.0022 | 0.2744 | 0.0120 | 0.0396 | 0.0005 | 250.6 |2.9| 750 | i
08Q2-15-2. 1| 42.4 | 348 |13.17| 0.1220 | 0.0497 | 0.0024 | 0.2752 | 0.0128 | 0.0402 | 0.0005 | 254.0 |3.2] 851 | &
08Q2-15-3. 1| 146 788 [29.88] 0.1848 0. 0508 0.0019 0. 2750 0. 0096 0.0391 0. 0004 247.1 2.4 | 709 ul
08Q2-15-4. 1| 37.8 | 255 | 9.72 | 0.1480 0.0526 0.0026 0.2862 0.0135 0.0401 0. 0006 253.3 3.5 | 700 ul
08Q2-15-5.1| 74.4 | 152 | 6.43 | 0.4894 | 0.0569 | 0.0043 | 0.3048 | 0.0218 | 0.0399 | 0.0009 | 252.0 |5.4| 793 | i
08Q2-15-6. 1| 149 825 [31.79] 0.1812 0.0514 0.0019 0.2838 0.0105 0.0398 0. 0004 251.8 2.7 710 bl
08Q2-15-7. 1| 106 566 |21.57| 0.1873 0.0518 0.0024 0.2794 0.0126 0. 0390 0. 0005 246.8 2.9 716 bl
08Q2-15-8. 1| 137 | 1201 |{43.93| 0.1137 0.0529 0.0018 0.2797 0.0092 0.0380 0. 0004 240. 6 2.4 | 777 bl
08Q2-15-9.1| 118 | 95.8 | 19.7 | 1.2279 | 0.0675 | 0.0027 | 1.5083 | 0.0623 | 0.1603 | 0.0021 | 958.6 [11.9 1%
08Q2-15-10. 1] 129 | 1118 |42.12| 0.1151 0.0521 0.0015 0. 2835 0.0082 0.0389 0. 0004 246. 2 2.2 | 718 h
08Q2-15-11.1] 54.1 | 352 |13.47| 0.1538 0.0513 0.0025 0. 2827 0.0134 0. 0395 0. 0005 249.7 3.3 | 717 bl
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Zircon LA-ICP-MS U-Pb Dating for Mylonitized Granite from the Ailaoshan-
Jinshajiang Tectonic Zone in the Eastern Qinghai-Tibet Plateau
and Its Tectonic Significance
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Abstract

Mylonitized granite in the Ailaoshan-Jinshajiang tectonic zone is hosted in the center of the Ailaoshan
high grade metamorphic belt. LA-ICP-MS U-Pb dating of two zircon samples (08Q2-22 and 08Q2-15)
shows the ages of the growth rims of zircon grains are 250. 2+£2. IMa(MSWD=2. 5)and 247. 2+ 2. 3Ma
(MSWD=0. 15), respectively. The lattice preferred orientations by EBSD suggest that the c-axis fabrics
of quartz are prism <(a>> slip, and the ductile deformation formed under the condition of amphibolite facies
(500~630C). This temperature is far lower than the zircon crystallized temperature (675~ 864C) in
magmatism and the closed temperature (=>800C) of U-Pb system in zircon, so the deformation and
metamorphism can not destroy the U-Th-Pb stabilization of zircon grains crystallized during magma
intrusion. The features of zircon Cathodoluminescence images and the U-Pb concordia lines of zircon
indicate that the LA-ICP-MS U-Pb dating (247~250Ma) for zircon rims represents the emplacement age of
granite. The granite is characterized geochemically by peraluminous minerals (e. g. muscovite), low Na
and high K, A/CNK and A/NK>1. 0, similar distribution of REE and trace elements geochemistry similar
to those in the upper crust, as well as strong enrichment of large-ion lithophile and magmatophile
elements, depletion of Sm and Y. Tectonic discrimination diagrams of (Yb+Ta)-Rb, (Y-+Nb)-Rb, CaO-
(TFeO+MgO) and Cenozoic subducting collision of the Ailaoshan-Jinshajiang tectonic belt all suggest that
the granite formed and emplaced during the stage of collision. Combined with mylonitized granites
successively discovered in the Ailaoshan and Dianchangshan high grade metamorphic belt by previous
workers, and ductile deformation and metamorphism of felsic rocks occurring in the middle-lower crust
(deeper than 10~15km), our study shows that the Ailaoshan-Jinshajiang metamorphic belt was the early
Triassic or early rocks which were squeezed out and uplifted to the crust after it was subducted to the lower
crust and suffered ductile deformation and metamorphism. Therefore, the strong metamorphism might
occur in Mesozoic or Cenozoic, but not Proterozoic, and is not or completely the crystalline basement rock

of Yangtze block.

Key words: High grade metamorphic belt; mylonitized granite; zircon LA-ICP-MS U-Pb dating;

Ailaoshan-Jinshajiang tectonic zone





