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Abstract Early Paleozoic granitic gneisses occur in the Higher Himalayan Crystallization Sequence of Yadong area, southern Tibet.
Petrological study shows that the granitic gneisses are mainly composed of quartz, plagioclase, K-feldspar and biotite, and show distinct
gneissic structure. They have variable SiO, contents ranging from 68. 04% to 76.55% , and alumina saturation index ( A/CNK) of
1.04 ~ 1. 14, indicative of calcic to calc-alkaline and weakly peraluminous to peraluminous. They show distinct fractionated REE
patterns with negative Eu anomalies, and are characterized by the enrichment of LILEs (such as Rb) and the depletion of HFSEs
(such as Nb, Ta, P and Ti). LA-ICP-MS U-Ph dating of zircons from the three granitic gneisses indicates that their protoliths were
formed at 491Ma, 501 Ma and 512Ma, respectively. The zircon g, (1) values range from —8.1 to +0.1, =5.91t0 —-2.1 and -4.8
to +6.7, with corresponding Hf two-stage model ages ranging from 1440Ma to 1959Ma, 1585Ma to 1826Ma and 1028 Ma to 1762Ma,
respectively. This study shows that the Early Paleozoic granites of Yadong area include I-type and S-type granitoids. The I-type
granitoids are characterized by K,0/Na,0 (% ) > 1, weakly peraluminous, positive zircon g, () values or negative but narrow
&y (t) values range, and show typical geochemical features of magmatic arcs. In contrast, minor S-type granites are characterized by
K,0/Na,0 (% ) <1, peraluminous, negative and variable zircon g,,(t) values. The coexistence of I-type and S-type granitoids in
the Himalayas indicates that the northern margin of the Gondwana supercontinent experienced an Andean-type orogeny during the Early
Paleozoic.
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Fig. 1 Simplified geological map of the southern Tibetan Plateau (a, after Guo and Wilson, 2012) and geological map of the

Yadong area (b)
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Fig. 2 Photomicrographs of outcrops and photomicrographs

of the Early Paleozoic granitic gneisses in Yadong area
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Rl BHERENFABENEETE (W% ) MBETE( x107°) HHTER

Table 1 Major (wt% ) and trace ( x107°) element composition of the Early Paleozoic granitic gneisses

FE 2 20-1 L1 L2 282 34-1 Y1 Y2 Y3 Y4 Y5
AR S 7 L7l
Si0, 72. 80 72.23 71.57 68. 50 76. 55 68. 81 68.92 68. 04 68. 81 69. 72
TiO, 0.42 0. 64 1.07 0. 44 0.12 0.48 0.49 0. 50 0.37 0.41
Al 0, 13.75 12. 64 11.94 14.97 13.22 16. 09 15.76 16. 14 14.76 14. 02
ke, O, 0. 64 0.42 0.50 1.41 0.57 0.67 0.92 0.05 1.15 1.48
FeO 2.32 3.59 3.73 2.87 0. 81 2.93 2.91 3.96 2.71 2.68
MnO 0.05 0.07 0.10 0.09 0.03 0.07 0.07 0.09 0.12 0.09
MgO 0.74 1.27 1.90 1.87 0.22 1.54 1. 60 1.67 1.67 1.77
Ca0 1.31 1. 46 1.56 3.45 1.21 3.99 3.91 3.55 2.97 3.22
Na, 0 2.53 2.33 2.38 3.05 4.05 3.42 3.22 3.64 3.46 2.92
K,0 5.11 3.79 3.02 2.59 3.29 1.92 2.10 2.27 2.83 2.53
P,0; 0.08 0.14 0.13 0. 09 0.03 0.09 0. 09 0.09 0.09 0.10
CO, 0.26 0.17 0.17 0.17 0. 05
H,0* 0.30 1. 00 0.28 0.72 0.78
LOI 0.23 1.48 1. 66 0. 63 0.27 0. 44 0. 44
Total 99.75 100. 06 99. 55 99. 33 100. 10 100. 01 99. 99 100. 00 98.94 98.94
K/Na 2.02 1.63 1.27 0. 85 0. 81 0.56 0. 65 0.62 0.82 0. 87
A/CNK 1.14 1.19 1.19 1. 06 1. 06 1.08 1.07 1.08 1.04 1.05
A/NK 1.42 1.59 1. 66 1.91 1.29 2.09 2.08 1.91 1. 69 1. 86
C 1.87 1.26 1.20 0. 88 0. 80 0.94 0.93 0. 96 0.73 0.77
La 27.3 48.3 98. 4 29.2 29.3 47.9 31.7 52.8 42.8 21.1
Ce 58.7 89.2 183.9 58. 1 58.6 80. 8 55.2 90.0 77.4 39.9
Pr 6.8 10.7 21.2 6.4 6.3 9.1 6.4 10.0 7.9 4.5
Nd 25.0 40. 4 79.3 23.6 21.9 31.7 23.4 34.5 30.9 19.3
Sm 5.9 9.4 16.0 4.6 4.5 5.9 4.9 6.0 5.5 4.4
Eu 0.8 1.2 1.5 1.1 0.7 1.3 1.2 1.2 1.2 1.0
Gd 6.0 8.9 13.0 4.7 4.9 4.6 4.0 4.5 4.9 4.6
Th 1.1 1.4 1.8 0.8 0.9 0.7 0.6 0.6 0.8 0.8
Dy 6.2 9.3 9.4 4.1 5.4 3.8 3.6 3.1 4.2 4.1
Ho 1.2 1.9 1.7 0.8 1.1 0.7 0.7 0.6 0.8 0.8
Er 3.8 5.9 4.7 2.6 3.6 2.2 2.2 1.6 2.7 2.6
Tm 0.5 0.9 0.6 0.3 0.5 0.3 0.3 0.2 0.4 0.4
Yb 3.7 5.5 4.0 2.4 3.4 2.1 2.2 1.4 2.8 2.6
Lu 0.5 0.8 0.6 0.4 0.5 0.3 0.3 0.2 0.4 0.4
SREE 147.5 288.8 481.3 139.0 141.5 191. 4 136.7 206. 7 182.6 106. 2
Fu/Fu* 0.41 0. 40 0.32 0.73 0.48 0.77 0. 84 0.71 0. 63 0. 66
(La/Sm) y 2.81 3.25 3.86 3.92 4.00 4.95 3.95 5.37 4.71 2.96
(La/Yb) 5.16 5.90 16.7 8.70 6.10 16.0 10.1 26.5 10.9 5.73
(La/Gd) y 3. 86 5.21 5. 09 8.78 6. 68 9.89 7.35 3.88
(Gd/Yb) 1.34 1.30 2.64 1.67 1.20 1.83 1.52 2.68 1.48 1.48
Se 8.2 9.8 16.3 9.6 5.0 9.5 10.5 10.9 24.2 16.8
\ 35.9 69.2 4.4 64. 8 65.5 69.5 53.6 321.9
Cr 13.9 33.2 48.2 43.3 1.0 27.0 24.6 35.4 40.7 56.3
Ni 5.6 12.4 17.2 15.3 <0.05 10.9 11.0 12.9 <0.05 <0.05
Co 5.6 153 176 1.1 1.3 149. 6 186. 0 137.9 <0.05 <0.05
Rb 295 256 218 119 148 120 125 152 233 129
Sr 65 63 69 215 76 270 262 241 61 201
Y 36.2 55.2 45.1 23.8 33.5 20. 4 20. 4 15.4 25.8 24.1
Zr 91 144 164 92 76 107 139 104 97 88
Nb 10.2 9.5 14.2 12.0 15.7 5.9 9.9 6.8 10. 1 9.8
Cs 11.4 15.3 7.4 6.2 7.4 6.8 4.9 2.7
Ba 393 436 603 490 545 534 568 372 248 176
HI 2.8 4.4 2.3 2.7 3.1 3.3 4.3 3.1 3.2 3.4
Ta 1.1 1.1 1.3 1.2 2.1 0.6 1.3 0.7 0.7 0.8
rb 33.9 34.7 27.8 20. 4 20.2 22.1 20.5 15.7
Th 21.4 29. 8 55.6 15.3 18.3 15.8 14.9 26.2 16.0 17.8
U 5.0 2.2 3.7 1.5 1.7 4.6 1.4 3.2

PR LD A2 RSP R4 (2013) V1, V2 1 V3 SR 45 (2010) 5 V4 I VS fief (3 4 15 k2 (50 i 2 F5E e , 2005 0 s Bk A SOkt

©  HPEHFCRS: (50 M FR AR . 2005, 1/25 J7VLACEE (HA5C004004) 7. 7R 5. ( G45C001004 ) (H [l &7 ) DX Ik il i g e 43 5



3678

9
=)
<
ot
C,
4
+
=3
<
Z It
50 55 60 65 70 75 80
S10,(%)
3.0
(®)
2.5
o 2.O_H|-.%‘1'5w1
=
<
1.5F
1. - -
o B i '
05 ! L I
0.5 1.0 1.5 2.0 25
A/CNK

K3 AL A Na, O + K,0-Ca0 5 Sio, K fit(a, i
Frost et al. , 2001 ) f1 A/NK-A/CNK & f# (b, J& Maniar
and Piccoli, 1989)

Fig.3 (Na,0 +K,0-Ca0) vs. SiO, plot (a, after Frost et
al. , 2001 ) and A/NK vs. A/CNK diagram (b, after

Maniar and Piccoli, 1989) of the granitic gneisses

EoFERT L gl a s A, F AR5 2
NEERFIT AR 2L ERY S NS, EA1H K,0/Na,0
370.56 ~0.87, A/CNK 4 1. 04 ~ 1. 08, CIPW NI E 2> T-50/)h

10°
s
g\:
‘_l":é
friy
X
N
Jq
10°F - 20-1(SH)A- 28-2(171)-@- 34-1(1)
-—— MEAR B A ARAE K AR S (15Y)
() — R B B R A AR AE R TR (S
10—1 | 1 1 1 1 1 | | 1 1 | | | 1
La Ce Pr Nd SmEuGd Tb Dy Ho Er Tm Yb Lu

wA/ RS

£ 2015, 31(12)

Acta Petrologica Sinica

T 1ER ) N BRBTRSS i 88 BTa 1 (161 3b)

P IF 3 A Sty AR AR B o R B A e A +
(106.2 x 107 ~481.3 x 107°) , 7% - L R BRAL B A1 bR ifi AL
[iRgigs SV I A TR e s e R T R R R TR S
(La/Sm)y FCAIL N 2.81 ~5.37, (La/Yb) FLAL N 5.16 ~
26.5,Ew/Eu” 4 T 0.32 ~0.84 il , ] i i 2 Eu 5% (
Aa) o AT IURG UM b A0 1O Aol B 0 2R R N L, Bk R
KETEA03 Rb M 545 Nb Ta [P A1 Ti 455 58 00 3%
(&1 4b) .

5 541 U-Pb g 4EA1 HE [ {3

$54 U-Pb F£i8
3 AR TR R A s B IR RRAE , 2 KR
MR Z 100 ~300pwm, K FEHR 2 ~ 3. B A EHE BR X
Sopt e B - g5 BB — R BRI A
WRERN—BERICHT S ~ 10wm WI3GAE S (& 5) o A 20-1
B A A% 14 DR S P P/ 2R U S IAE RS 75 464 ~
491Ma Z [ (% 2) o FEh 28-2 8540 A A% 13 DT iy
OPL/ U AR RS Ay 470 ~ 512Ma 2Z 8] K 34-1 5 05 K
13 G301 AL P/ U AR A T 455 ~ 501 Ma 2 [, 3% 4
b B A B E Th/U AR (K 2) , 5 oo R BB A A5
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Fig. 4

Chondrite-normalized REE patterns ( a, chondrite values after Taylor and Mclennan, 1985) and primitive mantle-

normalized trace element patterns (b, primitive mantle values after Sun and McDonough, 1989)

Data source are the same as in Fig. 3
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x2 HREERNBA KA LA-ICPMS $5%7 U-Pb EFER
Table 2 LA-ICPMS zircon U-Pb data of the Early Paleozoic granitic gneisses

Trace element ( x10 %) Isotopic ratio Age (Ma)

P m U iy Z:Z—EE (£lo) ?;—Pub (+lo) ?;—PL;’ (+lo) ;:—EE (+lo) ?;—PU'D (+lo) ?;—P[? (+lo)
20-1 L% 5T ke

20-102 68 68 779 0.09 0.0557 0.0011 0.5822 0.0112 0.0757 0.0007 439 42.6 466 7.2 470 4.4
20-104 75 88 763 0.12 0.0582 0.0012 0.6020 0.0153 0.0748 0.0012 600 48.1 479 9.7 465 7.2
20-106 136 110 1704 0.06 0.0571 0.0010 0.6045 0.0121 0.0764 0.0010 498 37.0 480 7.7 475 6.1
20-109 50 44 576 0.08 0.0578 0.0011 0.6199 0.0123 0.0779 0.0009 520 40.7 490 7.7 484 5.7
20-1-12 67 78 661 0.12 0.0583 0.0013 0.6162 0.0151 0.0764 0.0011 543  46.3 487 9.5 475 6.4
20-1-14 62 54 767 0.07 0.0582 0.0012 0.6119 0.0133 0.0760 0.0009 600 44.4 485 8.4 472 5.3
20-1-15 76 138 479 0.29 0.0585 0.0013 0.6026 0.0136 0.0747 0.0008 550 50.0 479 8.6 464 4.8
20-1-16 51 46 544 0.09 0.0552 0.0011 0.6034 0.0136 0.0791 0.0010 417 46,3 479 8.6 491 6.0
20-1-19 109 172 808  0.21 0.0573 0.0013 0.6070 0.0142 0.0763 0.0010 502 48.1 482 9.0 474 6.3
20-123 85 68 1064 0.06 0.0574 0.0009 0.6188 0.0109 0.0781 0.0009 506 32.4 489 6.8 485 5.6
20-132 69 65 771 0.08 0.0556 0.0011 0.5826 0.0121 0.0757 0.0008 439 42.6 466 7.8 470 5.1
20-133 116 157 1054 0.15 0.0556 0.0010 0.5946 0.0122 0.0771 0.0010 439 38.9 474 7.8 479 6.1
20-134 54 40 662 0.06 0.0572 0.0012 0.6060 0.0133 0.0765 0.0011 498  46.3 481 8.4 475 6.4
20-135 52 49 608  0.08 0.0558 0.0011 0.5982 0.0114 0.0774 0.0008 456 10.2 476 7.3 480 4.9
28-2 fb R KA

28201 136 304 568  0.53 0.0554 0.0011 0.6329 0.0127 0.0827 0.0009 428 42.6 498 7.9 512 5.1
28202 239 593 797  0.74 0.0563 0.0011 0.5980 0.0115 0.0770 0.0007 465 42.6 476 7.3 478 4.3
28204 73 164 254 0.65 0.0591 0.0023 0.6192 0.0269 0.0757 0.0012 569 87.0 489 16.8 470 7.3
28205 96 216 399  0.54 0.0550 0.0013 0.5932 0.0145 0.0783 0.0008 409 49.1 473 9.3 486 4.7
28209 88 197 420  0.47 0.0581 0.0014 0.6157 0.0139 0.0771 0.0008 532 51.8 487 8.8 479 4.6
282-10 93 223 384  0.58 0.0544 0.0014 0.5810 0.0153 0.0773 0.0008 387 57.4 465 9.8 480 4.9
282-11 116 260 520 0.50 0.0557 0.0012 0.6087 0.0134 0.0793 0.0008 443 54.6 483 8.5 492 5.0
282-12 103 238 375 0.64 0.0578 0.0020 0.5984 0.0212 0.0758 0.0012 520 75.9 476 13.5 471 6.9
282-14 114 262 408  0.64 0.0593 0.0020 0.6322 0.0229 0.0766 0.0012 589 72.2 497 14.2 476 7.2
28215 89 187 376 0.50 0.0551 0.0017 0.6155 0.0195 0.0813 0.0010 417  70.4 487 123 504 6.0
282-16 86 201 312 0.64 0.0555 0.0022 0.5777 0.0227 0.0760 0.0010 432 88.9 463 14.6 472 5.9
282-17 106 203 532 0.38 0.0587 0.0018 0.6163 0.0175 0.0767 0.0010 554 66.7 488 1.0 477 5.9
28218 381 977 1092 0.90 0.0561 0.0012 0.5896 0.0121 0.0761 0.0008 457 46.3 471 7.8 473 4.8
34-1 105 B e

34-101 923 1960 3298 0.59 0.0568 0.0007 0.5813 0.0081 0.0737 0.0005 483 32.4 465 5.2 459 3.2
34102 361 671 1546 0.43 0.0570 0.0009 0.5888 0.0099 0.0745 0.0007 494 35.2 470 6.3 463 4.0
34-103 1058 2114 2699 0.78 0.0565 0.0007 0.6336 0.0092 0.0809 0.0007 472 23.1 498 5.7 501 4.2
34-106 459 875 1898  0.46 0.0567 0.0009 0.5740 0.0093 0.0731 0.0006 480 39.8 461 6.0 455 3.6
34-107 333 597 1310 0.46 0.0562 0.0010 0.5908 0.0106 0.0764 0.0007 461 38.9 471 6.8 474 4.2
34-108 413 820 1403  0.58 0.0554 0.0008 0.5744 0.0083 0.0749 0.0005 428  33.3 461 5.7 466 3.2
34-1-12 349 647 1318 0.49 0.0570 0.0009 0.6035 0.0098 0.0764 0.0006 500 33.3 479 6.2 475 3.6
34-1-13 475 857 1602 0.54 0.0567 0.0009 0.6220 0.0105 0.0793 0.0008 480 39.8 491 6.6 492 4.6
34-1-14 583 1047 2218 0.47 0.0567 0.0008 0.6259 0.0111 0.0796 0.0009 480 36.1 494 7.0 494 5.2
34-1-15 1006 2141 3525 0.61 0.0566 0.0007 0.5798 0.0075 0.0741 0.0005 476 25.9 464 4.8 461 3.3
34-1-16 797 1760 2481 0.71 0.0566 0.0007 0.5938 0.0082 0.0759 0.0005 476 25.0 473 5.2 471 3.2
34-1-18 572 1091 2081  0.52 0.0570 0.0009 0.6034 0.0100 0.0766 0.0006 500 33.3 479 6.3 476 3.7
34-1-19 396 782 1199 0.65 0.0568 0.0009 0.6158 0.0114 0.0784 0.0008 483  32.4 487 7.2 487 5.0
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K3 THEMRBHERERRAGESABLITESTR( x107°)
Table 3 Zircon REE data of the Early Paleozoic granitic gneisses from the Yadong ( x107%)

Spot No.  La Ce PP Nd Sm  Eu GI Th Dy Ho Er Tm Yb  Lu SREE 8Fu
20-1

20-102  bd  0.60 0.024 0.52 3.07 0.040 31.7 1536 219 8.6 380 76.3 762 131 1701 0.18
20-104 0.001 1.03 0.039 0.97 3.64 0.136 31.0 15.08 203 74.5 353 70.7 718 121 1592 0.19
20-106 0.028 0.71 0.067 1.18 3.93 0.116 42.2 23.10 337 127.5 627 131.7 1392 234 2921 0.19
20-109  0.009 0.45 0.019 0.04 1.75 0.076 20.0 10.76 169 66.5 327 68.5 690 120 1474 0.19
20-1-12 0.217 1.76 0.091 1.02 3.27 0.094 29.7 14.62 213 80.8 383 77.9 786 134 1725 0.18
20-1-14  0.0598 0.50 0.005 0.52 2.46 0.029 23.0 12,46 175 659 302 6l.4 617 105 1365 0.20
20115 bd  1.61 0.043 1.05 3.20 0.072 251 10.11 142 53.9 255 52.6 543 98 1185 0.17
20-1-16  bd  0.51 0.017 0.58 1.54 0.038 18.7 9.30 139 53.6 265 55.7 562 97 1203 0.18
20-1-19  0.063 3.20 0.035 1.11 413 0.172 34.8 17.55 250 98.4 461 92,6 922 157 2042 0.19
20-123  bd  0.51 0.029 0.71 3.12 0.088 31.3 15.89 236 8.1 399 80.0 803 137 1793 0.19
20132 0.077 0.74 0.030 0.43 2.61 0.153 27.9 15.07 216 81.0 374 751 758 131 1682 0.19
20-133  0.423 262 0.224 2.44 539  bd 458 22,57 313 1142 517 103.7 1029 172 2328 0.19
20-134  bd  0.38 0.013 0.29 1.74 0.018 23.6 11.53 155 50.7 223 453 452 78 1043 0.19
20135  0.008 0.41 0.032 0.23 2.18 0.105 25.1 12.56 168 61.2 276 55.8 554 96 1252 0.19
282

28201 0.023 18.58 0.080 1.56 4.68 0.863 31.4 12.84 180 72.1 353 77.2 816 144 1712 0.17
28202  bd  33.02 0.053 1.96 4.46 1.061 32.5 12,65 174 68.8 345 76.3 818 144 1713 0.17
28204  0.034 12,98 0.096 1.57 3.51 0.734¢ 20.6 7.14 97 37.6 184 422 478 8 968 0.16
28205 0.001 13.47 0.049 0.96 2.57 0.431 17.6 6.85 96 37.5 185 40.3 440 77 918 0.17
28209 0.064 13.36 0.038 1.23 2.20 0.814 22.3 837 116 457 236 53.6 603 109 1211 0.17
282-10 bd  10.24 0.118 1.74 4,15 0.957 30.3 11.19 154 59.0 287 63.5 678 119 1420 0.16
282-11  0.060 16.34 0.116 1.48 4.43 1.166 33.2 13.94 202 80.5 399 88.0 962 158 1960 0.17
282-12  0.413 13.96 0.200 2.45 4.05 0.948 22.3 7.95 108 39.9 201 47.1 516 8 1051 0.16
282-14  0.916 19.91 0.356 2.29 3.34 0.692 18.2 7.22 104 39.5 196 450 488 80 1006 0.17
282-15  bd  11.71 0.058 1.09 3.57 1.025 24.0 10.07 144 57.7 288 64.6 708 116 1430 0.17
282-16 0.073 14.24 0.000 0.59 1.96 0.459 12.7 508 68 283 141 333 377 63 744 0.17
282-17  bd  17.46 0.080 0.72 2.30 0.981 29.0 11.45 165 66.2 326 75.6 855 131 1680 0.17
282-18  bd  35.48 0.178 1.90 5.42 1.168 34.0 12.67 165 62.8 311 72.5 802 133 1637 0.17
34-1

34-101  bd  28.24 0.080 2.04 7.42 1.012 61.3 24.56 326 129.7 606 127.9 1247 217 2779 0.17
34-102  0.062 25.08 0.070 1.28 5.05 0.715 33.7 13.82 188 76.0 370 80.9 823 146 1765 0.17
34103 0.652 41.61 0.463 5.17 9.06 1.332 68.5 25.45 335 1259 577 119.5 1151 199 2659 0.17
34-106  0.018 24.11 0.106 1.88 5.56 0.826 46.8 18.56 246 98.8 464 100.0 1011 177 2196 0.17
34-107  0.005 27.76 0.082 1.78 5.27 0.870 44.1 17.45 230 92,7 434 924 928 163 2037 0.17
34108 0.025 26.63 0.039 2.21 551 0.861 38.5 14.97 201 79.4 371 782 7712 136 1726 0.17
34-1-12 0.647 28.95 1.018 8.80 8.24 0.906 43.0 16.11 212 825 389 83.6 824 145 1844 0.17
34113 bd  24.58 0.074 1.90 5.28 0.793 37.5 14.44 192 756 355 755 751 133 1665 0.17
34-1-14  bd  27.37 0.070 1.50 5.46 0.884 459 18.71 249 100.1 470 100.7 1000 176 2195 0. 18
34-1-15  0.003 28.20 0.086 2.09 6.56 0.998 63.2 26.16 350 136.2 633 132.7 1298 224 2901 0. 18
34-1-16 0.139 43.38 0.153 2.83 8.78 1.150 69.5 26.13 339 129.6 598 125.6 1226 210 2781 0.17
34-1-18 bd  23.44 0.062 1.07 477 0.689 39.2 15.84 213 853 401 85.6 846 150 1867 0.17
34-1-19  bd  25.50 0.050 2.16 5.48 0.911 39.2 1517 205 80.6 378 80.4 795 139 1766 0.17

e bd AR TR TR
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Fig. 5 Cathodoluminescence images of zircons

The actual line circles and dotted line cireles indicate the locations of

U-Pb dating and Hf isotopic analyses, respectively

B L B4R W AL (Geisler et al., 2007) , H: Th/'U HfEB &
N 2) o HIL, FTARATAY I RAR IR, B 491Ma 512Ma Fi
501Ma AR AT B =K b SR JoR A A i B S 25 Bl AR
REBUL BN TR 7E R0 i e RO ST %
O AR HARAS T 24 25Ma B3 FIAR %, R WIAE R R kA 48
D ¥ B A R A

5.2 Hf B RFE

XF 3 ASFE L A B SAZ AT T IR HE [ 3R o B
(F24) o HAFER, 20-1 (19 14 A0TSR H (7O HI/TTHD
{54 0. 282248 ~0. 282480, 4, (1) Ky —8.1 ~ +0. 1 (& 7) , #H
XA HE 7 BORBE AR IR (20, ) 24 1440 ~ 1959Ma, £ i
282 1 13 N4y S AR Y (YO A/ HE)  {H R 0. 282305 ~
0.282413 £ (1) F =5.9 ~ =2. 1 (& 7) , AHXT 7 1) by
1585 ~ 1826Ma, #f i 34-1 119 13 A4 A3k 48w (7 HE/
TTHE), {B A 0. 282333 ~0. 282661 , £y, (1) F —4.8 ~ +6.7( &
7) KRy, A 1028 ~ 1762Ma( 3 4) .

6 iHietiie

6.1 EDRETHNEHERSRIEA

BRI BT R, AR X A R 26 A R T = R R
Ao Rl R A (S12Ma) 18 5 A8 AR RS ™ ) (Vi 57 4%,
2005) o JE KBTI, A% Hb DX AR 1) 5T 1 PR 1 D
B L)k 500Ma( Liu et al. , 2006; i5f #8245, 2010) , ASHF5E
HE—2EE W] 2R i XA b 5T R BR A B B A 1 R 491 ~
S512Ma,, XEELRERRY], AR X 12 k7 b A A AR
=

IEAERAIIFFE R, B SRS 2 P i A7 e ot AR AR
MIEH e QNJETH IR @ B S RUHE S & P AR B RS 1 iR
FAEES R 470 ~ 502Ma ( Godin et al. , 2001; Johnson et al. ,
2001; Gehrels et al. , 2003; Cawood and Buchan, 2007). EfI
FEAL R B ShrHE s R P JE 129 S00Ma {148 < FORR
(Jager et al. , 1971; Miller et al. , 2001; Spencer et al.
2012) o B EHHE AR R 2 B SO RHE S A 2R TR E R
A AR IR g 490 ~ 500Ma (5K B 55, 2008, 2013) 0 74
T e RS R s K R R R A AR
474 ~514Ma (i 5 B 4E, 2005; FHEJG4E, 2011; Wang et
al. , 2012a; ZEEERSE, 2013) o 7EAFRIN S ShiAa R0 A
JRAE S 1 vt i A AR U D Rl AR A AR 5 B R
TR S5 T R AR 5T R RS Y LS AR I D 495 ~ 515Ma
(Lee et al. , 2000; Wang et al. , 2012a) , HEL F i S & 1Y
W A e R S E Rl 488 ~496Ma( Zeng et al. , 2011
Wang et al. , 2012a; Gao and Zeng, 2014) ,3i#lixi H ZiZ+
A < R R A 1Y JRUE AR R S14Ma (32°F- (45, 2013) X
SR I, BN RE KRG b & P T s B0y Fob AR AR 3R
EH.

6.2 HAKE

FAE T A RERW], B o i Rl A AR R T A
N F—250 Na, O & <3% ,K,0/Na,0 >1,A/CNK >
11555 25 Na, O &8 >3% ,K,0/Na,0 <1,A/CNK < 1.1
(F 1K 3) . A s S BUE X BB R, 5 & s
I B4 5 2 19 A 3 4 ik ( Chappell and White, 1974, 1992)
H—2 S BRI A R E KBS A B B 25 ) Bu 158 (R 3,
K16), 0 S BIAE X & th 4 A1 1Y it B R iR (Wang et al. |
2012b) o S RIFE i eh B A7 B A B O HE/ T HE B4R E
AR £ (0) 1B, X IR HE Z B Beft 48 5% 2 1440 ~
1959Ma( [8] 7.3 4) , R & U T by 2728 Il i AR 1 3 O 4
e — 1B E TR B O BA B ey () H( - 4. 8
~ +6.7) AHRZHECHIE(E, AR AY HE — [ BB AR I A
1028 ~ 1762Ma( & 7 .3 4) , iIXAR Al RE R &2 ol A (R A=
HuFEFR R ) E 2 B TR Tl 8 RS A T i RE
S K R IR Y (Liu et al. , 2009; Gagnevin et al. , 2011) ,
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Table 4 Lu-Hf isotopic data of zircon grains of Early Paleozoic granitic gneisses from Yadong

Acta Petrologica Sinica

ELFEW 2015, 31(12)

Spot No. Age(Ma) "HI/'"HI 1o "Lw/7"HI Lo "Yb/'"HI 1o (THETTHE) e (1) 1o tpy(Ma) tpyy (Ma) frm
20-1
20-1-02 0.282455 0.000027 0.001610 0.000007 0.064848 0.000356 0.282440 -1.3 1.0 1145 1529 -0.95
20-1-04 0.282305 0.000021 0.001602 0.000016 0.054211 0.000647 0.282291 -6.6 0.7 1358 1863  -0.95
20-1-06 0.282400 0.000025 0.003115 0.000021 0.129912 0.001299  0.282373 -3.7 0.9 1274 1680 -0.91
20-1-09 0.282409 0.000025 0.001645 0.000016 0.067686 0.000632 0.28239%4 -2.9 0.9 1212 1632 -0.95
20-1-12 0.282342 0.000026 0.001225 0.000012 0.050776 0.000553  0.282331 -5.1 0.9 1292 1773 -0.96
20-1-14 0.282402 0.000023 0.001322 0.000007 0.052439 0.000358 0.282390 -3.0 0.8 1211 1641 -0.96
20-1-15 0.282265 0.000026 0.001214 0.000028 0.046353 0.001020 0.282254 -7.9 0.9 1400 1946 -0.96
20-1-16 o 0.282494 0.000017 0.001509 0.000011 0.049402 0.000340 0.282480 0.1 0.6 1087 1440 -0.95
20-1-19 0.282483 0.000030 0.002607 0.000018 0.093840 0.000853 0.282460 -0.6 1.1 1136 1486 -0.92
20-1-23 0.282389 0.000024 0.004000 0.000042 0.135072 0.001243  0.282353 -4.4 0.9 1324 1724 -0.88
20-1-32 0.282284 0.000028 0.001761 0.000038 0.057836 0.001748 0.282269 -7.3 1.0 1393 1913 -0.95
20-1-33 0.282429 0.000030 0.003202 0.000034 0.118398 0.001455 0.282400 -2.7 1.0 1235 1618  -0.90
20-1-34 0.282328 0.000025 0.001024 0.000044 0.038208 0.001253 0.282319 -5.6 0.9 1305 1800  -0.97
20-1-35 0.282264 0.000019 0.001823 0.000028 0.065177 0.000942  0.282248 -8.1 0.7 1424 1959 -0.95
28-2
28-2-01 0.282392 0.000041 0.005111 0.000039 0.143468 0.000918 0.282346  -4.4 1.5 1363 1735 -0.85
28-2-02 0.282323 0.000035 0.001976 0.000013 0.056384 0.000347 0.282305 -5.9 1.2 1346 1826 -0.94
28-2-04 0.282391 0.000019 0.002755 0.000017 0.106257 0.000632 0.282366 -3.7 0.7 1276 1691 -0.92
28-2-05 0.282343 0.000033 0.003646 0.000076 0.103863 0.002347 0.282310 -5.7 1.2 1380 1816  -0.89
28-2-09 0.282427 0.000030 0.002000 0.000010 0.054426 0.000259 0.282409 -2.2 1.1 1197 1594  -0.94
28-2-10 0.282399 0.000021 0.002244 0.000028 0.081480 0.001480 0.282379 -3.3 0.7 1245 1661 -0.93
28-2-11 512 0.282436 0.000044 0.002568 0.000038 0.066077 0.001000 0.282413 -2.1 1.6 1203 1585  -0.92
28-2-12 0.282423 0.000029 0.002876 0.000028 0.079778 0.000563 0.282397 -2.6 1.0 1233 1621 -0.91
28-2-14 0.282399 0.000019 0.002498 0.000021 0.100079 0.000920 0.282376 -3.4 0.7 1255 1668  -0.92
28-2-15 0.282411 0.000023 0.002245 0.000007 0.062844 0.000776  0.282391 -2.9 0.8 1229 1635 -0.93
28-2-16 0.282396 0.000020 0.002003 0.000021 0.076029 0.001000 0.282378 -3.3 0.7 1243 1664 -0.94
28-2-17 0.282424 0.000029 0.003218 0.000033 0.079800 0.000607  0.282395 -2.7 1.0 1243 1625 -0.90
28-2-18 0.282382 0.000026 0.002115 0.000046 0.060990 0.001543  0.282363 -3.8 0.9 1266 1697  -0.94
34-1
34-1-01 0.282565 0.000026 0.001214 0.000028 0.046353 0.001020 0.282554 3.0 0.9 978 1268 -0.96
34-1-02 0.282675 0.000023 0.001635 0.000037 0.058568 0.001205 0.282661 6.7 0.8 831 1028  -0.95
34-1-03 0.282618 0.000032 0.003733 0.000053 0.146356 0.001303 0.282584 4.0 1.1 968 1201 -0.89
34-1-06 0.282643 0.000025 0.002748 0.000017 0.125429 0.000508 0.282618 5.2 0.9 904 1124 -0.92
34-107 0.282491 0.000034 0.003086 0.000018 0.111231 0.000406 0.282462 -0.3 1.2 1140 1473 -0.91
34-108 0.282621 0.000023 0.002269 0.000007 0.085080 0.000393 0.282600 4.6 0.8 925 1164 -0.93
34-1-12 501 0.282523 0.000023 0.002327 0.000016 0.094659 0.000709 0.282502 1.1 0.8 1068 1384  -0.93
34-1-13 0.282459 0.000023 0.002828 0.000009 0.117244 0.000354 0.282433 -1.3 0.8 1178 1539 -0.91
34-1-14 0.282371 0.000038 0.004189 0.000042 0.155850 0.001620 0.282333 -4.8 1.4 1358 1762 -0.87
34-1-15 0.282367 0.000021 0.003493 0.000056 0.131642 0.002070 0.282335 -4.8 0.8 1338 1757  -0.89
34-1-16 0.282594 0.000021 0.002237 0.000037 0.089818 0.000971 0.282574 3.7 0.8 963 1223 -0.93
34-1-18 0.282449 0.000022 0.002369 0.000006 0.099504 0.000342 0.282427 -1.5 0.8 1178 1553 -0.93
34-1-19 0.282535 0.000023 0.002506 0.000034 0.104732 0.001323  0.282512 1.5 0.8 1057 1362 -0.92
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Fig. 6 U-Pb concordia diagrams and chondrite-normalized REE patterns of zircons ( chondrite values after Taylor and Mclennan,

1985)
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Fig. 7 Plots of g (¢) vs. zircon U-Pb ages of the Early

Paleozoic granitic gneisses from the Yadong

J3— D RUE RGBS O BATARRHEE AR RO SR 4 (o) 1EL, AT
A HE B BOREUARR 1585 ~ 1826Ma AR W AEE T fUs

HETRIT ISR 1) o T AR RAE T 9 e i - h R Y | r
MR R TE I DX fli 2 A B T 4R (1600 ~2000Ma ) 14
3 (Gehrels et al. , 2003; Liu et al. , 2009; FRESEE:, 2011,
Zhang et al. , 2014; SR, 2014) X8 £ AR AT GBS 7
e e Jt p S L AR A R T S o

SEARHL DR Sty A AR T AE B e AT B iR 1 i,
BB AAREAL L B BN LREE 5 45 il HREE 5 487,
Eu £ 55 (18] 4a) Sl oo R I AG HUIS AR EAL C 2 B i
Nb Ta P I Ti pyfi 58 (& 4b) , 578 BIKIAE & 1 ER Ak
AL (Garzanti et al. , 1986; Zhang et al. , 2013) , 7F Pearce
et al. (1984) 1) 48 B A8 1 PREEH) 1 i b, M2 2R 3t X1y T )
AE i TR 5 SAE i) B8 - ) AR A8 1) e X (BT 8) o X
SRR BN AR XY T BUAE 5 TP BT A HR A 1 PR

6.3 MIEEX

VZAERE LR 2 XRG40 ol 3R ol e - il 45 1) 45
B FERAELE 520 ~ 570Ma( Cawood and Buchan, 2007) ., H
WS KOO RBEAL 2 9 Bt 2R AUE A vz R L
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YERB 1, 5 X LA RBE RS A < (McWilliams, 19815 #F35
BELE, 20055 ZE44E, 2010) , SR, BOR B Z 1R R B, H
S0 1o DA R T, A L 5 e AR I I b A e ) R 2R ARUE SR A
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