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Fig. 1. Geological sketch map of Laojunshan area Southeastern Yunnan Province China.
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Fig. 2. CL images of zircon from LJS2 ( left) and LJS3 ( right) samples.
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Fig. 3. SHRIMP and TIMS Zircon U-Pb Concordia plots of the Nanwenhe Granites.
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1 SHRIMP U->b
Table 1. Zircon SHRIMP U-Pb isotopic data of the Nanwenhe granites
232Th 206Pb* 207Pb* 206Pb* 207Ph* / Ma
200pb /% U100 Th/10S ol% ol% ol%  emcor
238U 106 235U 238[ Z%Ph* 2()6Pb/23XU 2()7Pb/235U 2(]7Pb/2(]6Pb
23.1 0.44 724 102 0.15 43.8 0.550 4.3 0.0701 2.4 .0568 3.6 0.566 437 +10 445 +15 439 +79
23.2  0.59 744 70 0.10 44.5 0.537 5.8 0.0691 2.5 .0564 53 0.424 431 £10 436 +21 468 +120
24 0.63 1705 1265 0.7 107 0.56¢4 3.4 0.0731 2.4 .0560 2.3 0.721 455 +11 454 +12 452 +51
26 0.42 1675 1224 0.76 104 0.555 2.8 0.0720 2.4 .0559 1.5 0.846 448 +10 448 + 10 449 +33
249 0.79 651 249 0.39  99.2 1.92 2.8 0.1771 2.5 .0786 1.3 0.888 1051 £24 1088 +19 1162 £26
29.1  0.22 1707 112 0.07 103 0.538 5.8 0.0702 5.7 .0555 1.3 0.973 437 £24 437 £21 433 £29
28 0.02 2814 961 0.35 173 0.555 2.7 0.0713 2.4  .0565 1.2 0.901 444 + 10 448 10 472 +27
29 0.21 4836 1716 0.37 309 0.539 2.5 0.0708 2.4 .0551 0.73 0.956 441 11 439 +9 417 £ 16
240 0.17 3033 1247 0.42 198  0.585 2.8 0.0750 2.4 .0565 1.5 0.846 466 11 468 £ 11 473 +33
241 0.03 3650 1963  0.56 228 0.532 3.4 0.0710 2.4 .0544 2.4 0.697 442 +11 433 12 388 +54
242 0.20 1399 60 0.04 8.0 0.529 3.2 0.0706 2.4 .0544 2.0 0.765 440 £ 10 431 =11 388 +45
243 0.08 1112 237 0.22  63.7 0.510 3.1 0.0665 2.5 .0556 1.8 0.805 414 +10 418 +11 436 +40
244 1.20 593 285 0.50 37.0 0.613 3.8 0.0721 2.5 .0617 2.8 0.663 449 +11 486 15 466 +60
247 0.90 355 107 0.31 20.9 0.516 9.3 0.0678 2.7 .0552 89 0.286 423 +11 423 +32 422 +200
225 0.12 2428 785 0.33 152 0.567 2.8 0.0728 2.5 .0566 1.2 0.904 453 +11 456 + 10 474 +27
34 0.05 1199 418 0.36 740 0.554 3.3 0.0718 3.1 L0559  0.96 0.96 447 +13 448 +12 450 +21
32 0.11 417 189 0.47 233 0.486 3.6 0.0651 3.2 .0542 1.7 0.88 407 £13 402 £12 377 +38
33 0.10 871 419 0.50 46.9 0.486 3.4 0.0626 3.1 . 0563 1.2 0.94 391 +12 402 11 466 +27
34 0.03 1625 512 0.33 93.0 0.512 3.3 0.0666 3.2 .0558 0.80 0.97 416 13 420 11 443 +18
344 0.00 1497 459 0.32  92.2 0.550 3.2 0.0717 3.1 L0557 0.79  0.97 446 +13 445 +12 441 +18
35 0.04 2041 924 0.47 124 0.548 3.2 0.0709 3.1 .0561 0.79 0.97 442 +13 444 +12 455 +£18
36 0.04 1527 576 0.39 8.1 0.515 3.3 0.0679 3.2 .0551 0.90 0.96 424 +13 422 +11 415 £20
34 0.06 2848 2147 0.78 187  0.581 3.2 0.0757 3.1 L0557  0.65 0.98 470 + 14 465 +12 439 + 14
38 0.07 1053 453 0.44 655 0.546 3.3 0.0724 3.1 . 0548 1.0 0.95 451 =13 442 +12 402 +22
384 0.02 2428 2692 1.15 147 0.536 3.2 0.0707 3.1 L0550  0.74  0.97 440 +13 436 11 411 £17
39 0. 06 1544 540 0.36  99.7 0.574 3.3 0.0751 3.1 L0554 0.93 0.9 467 + 14 461 =12 429 +21
340 0.01 108 89 0.85 27.2 4.56 3.4 0.2930 3.3 .1129 1.1 0.95 1657 £48 1742 £28 1846 +20
342 0.04 688 245 0.37 40.2 0.518 3.4 0.0679 3.2 .0553 1.3 0.93 424 +13 424 12 425 £29
343 0.22 154 88 0.59 15.5 1.026 4.0 0.1164 3.3 .0639 2.3 0.82 710 £22 717 £21 738 +49
344 0.00 3760 608 0.17 240 0.583 3.2 0.0724 3.1 L0584  0.84 0.97 451 +14 466 +12 545 £18
345 0.02 2362 3433 1.50 148  0.552 3.2 0.0731 3.1 L0548  0.65 0.98 455+ 14 446 £12 404 £ 15
3454 0.00 3776 3498  0.96 228 0.529 3.3 0.0685 3.2 .0561 0.58 0.98 427 +3 4317 12 456 £13
346 0.02 872 258 0.31 54.9 0.568 3.3 0.0733 3.2 .0562 1.1 0.94 456 + 14 457 12 460 +24
347 0.12 2052 776 0.39 119  0.516 3.3 0.0674 3.2 .0556 1.0 0.95 421 +13 423 +11 436 +22
348 0.03 2384 635 0.28 147 0.553 3.2 0.0719 3.1 L0557 0.72  0.97 448 +13 447 +12 441 £16
349 0.16 708 220 0.32 451 0.585 3.6 0.0743 3.2 .0571 1.6 0.89 462 +14 468 +13 494 +35
320 0.04 2188 765 0.36 141 0.577 3.2 0.0752 3.1 L0557  0.73  0.97 467 + 14 463 12 440 £ 16
321 0.03 2248 1220 0.56 134 0.523 3.2 0.0695 3.1 L0546 0.71  0.98 433 +13 427 +11 397 £16
322 0.01 1921 704 0.38 118 0.556 3.3 0.0716 3.2 .0563 0.81 0.97 446 + 14 449 12 464 £18
323 0.06 1660 357 0.22 106 0.569 3.3 0.0740 3.1 .0558 0.91 0.9 460 + 14 457 £12 443 +20
U 2500 x 10~ 1547 R VA U Vo) U
; Pb, * Pb err-corr
. <5% LJS340 LJS343 *7Ph /> Pb
11 2 ph/**U 1846 £20 Ma 738 49 Ma
442.0 +6.3 Ma( MSWD =0.0075) ( 3) . CL .
LJS3 Th.U 88
x107%~3498 x10™® 108 x10°° ~3776 x 10~° ( 2);LJS37.1JS344 CL
Pb 15.5 x107°° ~ 2
240 x 10°° Th/U 0.22 ~1.50.
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Ljs2  LIS3 *°Ph /** Ph CL
167 ~3339 1155 ~3008;
0.056 ~0. 610 ng.0. 072 ~0. 270 ng. (<
3 LJS2 TIMS 10 wm)
410.3 +3.5 Ma( MSWD =2.1) ; LJS3 TIMS
405.2 £2.5 Ma( MSWD =2.4) , o TIMS U-Pb
SHRIMP U-Pb 2—
13.32.33 34 4 TIMS o
CL 3. 3
4 LJS2 LJS3 232
. +15 Ma 228 +13 Ma( *°ph /2 U
2 TIMS U-Pb
Table 2. TIMS U-Pb isotopic data of zircon from Nanwenhe granites
w107 m(Pb) [  206py 208py 206p, 207py 207p, Ma
ke U P ng b 0y 2 U PPh 206py 238y 207py 235y 207py 206y,
LJS2-T1 15 2334 157 0.13 1100 0.05659  0.06620(53) 0.4996(53) 0.05473(35) 413.2£3.2 411.4£3.6 401.2+14
sam 0 815 14 0.06 2693 0.03509  0.06550(44) 0.4990(48) 0.05525(34) 409.022.7 411.0+3.3 422414
LJS2-13 30 1915 119 0.07 3339 0.02806  0.06534(27) 0.4939(28) 0.05482(20) 408.0+1.6 407.6+1.9 404.928.2
LJS2-14 30 1937 126 0.15 1596 0.03649  0.06625(25) 0.5063(28) 0.05543(20) 413.5£1.5 416.0£1.9 429.6+8.0
LJS215 20 1096 9 0.61 167 0.03811  0.06573(61) 0.4998(69) 0.05515(52) 410.4£3.7 411.6+4.7 418.3£2.1
LIS3-T1 20 2531 164 0.07 2876 0.08746  0.06455(33) 0.4856(34) 0.05456(23) 403.2£2.0 401.9£2.3 394.2%9.5
LIS3-12 30 2465 164 0.27 1155 0.06806  0.06513(42) 0.4915(36) 0.05473(17) 406.7+2.5 405.9+2.5 401.2+16
LJS3-13 20 1988 133 0.14 1219 0.08311  0.06504(43) 0.4910(50) 0.05475(39) 406.2+2.6 405.6+3.4 402.0+16
: 206 p}, /204 Y, (Pb=0.050 ng U =0.002 ng) ;
20 0. 06455( 33) 0. 06455 +0. 00033( 20) .
3
Table 3. Parameters of estimated metamorphic age
SHRIMP **Ph/>*U /Ma TIMS **Ph/>8U /Ma 1% 2%ph /P U /Ma
LJS2-T1 (1413.2 £3.2 1247.7 £15
LJS2-12 (2409.0 2.7 2218.7 £19
LS 442 +6.3 LJS2-13 (3408.0 1.6 85 (3212.0 £26
LIS2-T4 @413.5£1.5 (4)249. 8 +27
LIS2-T5 (5M410.4 £3.7 (50228.2 +12
232 + 15( MSWD =0. 68)
LJS3-T1 (1403.2 £2.0 1213.3 £26
1S3 441.5 7.5 LJS3-12 (2406.7 £2.5 83 (2234.6 23
LJS3-13 (3406.2 £2.6 (3231.3 £22

228 +13( MSWD =0. 85)
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A Study on SHRIMP and TIMS Zircons Dating on Low-to
Medium-Grade Ortho-Metamorphic Rocks: Example on the Nanwenhe Granites
Southeastern Yunnan Province China

TAN Hong—i' > LIU Yu-ping' XU Wei’ GUO Liguo® YE Lin' LI Chaoyang

(1. State Key Laboratory of Ore Deposit Geochemistry Institute of Geochemistry ~Chinese Academy of Sciences Guiyang 550002 China;
2. Institute of Multipurpose Utilization of Mineral Resources Chinese Academy of Geological Sciences Chengdu 610041 China;
3. Department of Project Supervising Shengli Oil Field Stock Ltd. Co. Dongying 557000 China;
4. Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640 China)

Abstract: Zircons in metamorphic rocks have generally undergone thermal alteration. As new growth zircons and met—
amorphic accretional rims are weakly developed in the low—to medium-grade metamorphic rocks it is difficult to date
them by using ordinary zircon U-Pb isochronal techniques. In these rocks the isotopic compositions of zircons with
magmatic core and metamorphic accretional rims represent the mixing of two compounds different genesis which
could be expressed by the mixture model of two isotope end-members. The isotopic composition of mixed zircon could
be obtained by TIMS technique and the isotopic composition of magmatic zircon could be dated by using SHRIMP
technique on the basis of the internal fabric analysis such as CL. Thus the isotopic composition of metamorphic zir—
con could be calculated. The zircons U-Pb geochronology of the same samples exhibit the discordance between
SHRIMP and TIMS U-Pb dating results from the Nanwenhe Granites Southeastern Yunnan Province P. R. China.

The age of peak metamorphic event( ~230 Ma) was obtained through the above mentioned calculating method in ac-
cordance with the indosinian metamorphic ages obtained by other dating methods. This study provides a new way to
date the low—to medium-grade metamorphic event.

Key words: ortho-metamorphic; zircon; U-Pb dating; SHRIMP; TIMS; Nanwenhe granites; Yunnan Province



