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Fig. 1 Concordia diagram showing SHRIMP U-Pb data
for zircons from non-UHP granitic gneiss(S3, 22 m depth)
in pre-pilot drillhole CCSD-PP1, Chinese Continental
Scientific Drilling Project
1— A REREANERMEE; 2— AR EELR
1—Inherited cores and mantles of zircons; 2—retrogressive

rims of zircons
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Table 1 U-Th-Pb SHRIMP zircon data from the epidote and biotite-bearing two-feldspar granitic gneiss(S3)

in pre-pilot drill hole CCSD-PP1, Chinese Continental Scientific Drilling Project
BHER p 8) Th 206D}, * /238 207D}y * /206 P, * 26Ph * 238 4F s | 27Pb* -26Pb * 4F. iy
e TR X P ik ey I ey Th/U Pb* /238U Pb* /2%6Ph il iy
S3-10.1 | #%EB Qtz, Kfs, Ap 328 276 0.87 [0.123140.00160. 0651+ 0. 0008 74849 778429
$3-10.2 | h@¥s Qtz, Kfs, Ap 431 197 0.47 [0.109740. 0015]0. 0660-0. 0011 67149 806434
S3-10.3 | A% Qtz, Ap 114 11 0.10 |0.03344+0.0012|0. 04600. 0043 21247
S3-12.1 ! ##W Qtz, Kfs, Ap 671 373 0.57 |0.105340. 0017 [0. 0637 0. 0010 646410 733434
S3-12.2 | B Qtz, Kfs, Ap | 451 317 0.73 [0.07962-0.0012|0. 0706--0. 0018 494+7 945451
S3-12.3 | #Ep Qtz 87 5 0.06 [0.032140.0008|0. 0450+0. 0048 204+5
S3-14.1 | ¥ Qtz, Kfs, Ap 2857 310 0.11 {0.12044:0.0014|0.1075+0. 0015 733+38 1757426
S3-16.1 | HEB Qtz, Ap 806 429 0.55 [0.09394-0.0013(0. 0665+0. 0023 57848 823471
S3-16.2 | BB Qtz, Ap 743 474 0.66 [0.0838=40.0012|0.0640+0. 0015 51947 741452
S3-21.1 | #¥ Qtz, Kfs, Ap 286 241 0.87 |0.10844-0.0015|0. 060340. 0023 66349 615+52
S3-21.2 | M@ Qtz, Kfs, Cal 190 114 0.62 [0.099140.0014(0.0636-0. 0029 609+8 728495
S3-23.1 B Qtz, Cal, Ap 872 430 0.51 [0.093340.0011(0.0634+0. 0015 57547 723451
S3-23.2 | MBI Qtz, Ap 1589 340 0.22 [0.06464-0.0008{0.0611+0. 0023 40445 642479
S3-24.1 | B# Qtz, Cal, Imp 247 183 0.77 |0.11054+0. 0014 |0. 06610. 0012 676+9 809+38
S3-24.2 | MEE Qtz, Ap 190 114 0.62 |0.108240.0015[0. 063240. 0018 66349 714459
S3-24.3 | B Qtz 988 16 0.02 [0.032940.0009 |0.04944-0. 0011 209+3
S3-25.1 | #&@¥ Qtz, Kfs, Ap 287 207 0.75 |0.0869+0. 0014 [0. 055940. 0045 53748 4494180
S3-26.1 | #E Qtz, Ap, Imp 550 344 0.65 |0.094740.0012(0. 0609+0. 0012 58347 636+40
S3-26.2 | MBI Qtz, Ap, Imp 293 280 0.99 {0.084440.0026|0. 0699+ 0. 0029 522416 927484
$3-26.3 | R Qtz 838 23 0.03 [0.028440. 0005 (0. 0442+ 0. 0049 18143
$3-33.1 | ¥ | Qtz, Kfs, Mus 636 365 0.59 [0.10914-0. 0014 0. 0630+0. 0013 66818 710+44
S3-33.2 | BF Qtz, Ap 503 256 0.53 |0.0707-40.0011|0. 0641+0. 0019 440+6 745+ 64
S3-35.1 | #¥ Qtz, Ap, Imp 523 313 0.62 |0.09724+0.0013|0. 0663+0. 0015 598+7 815445
S3-35.2 | B Qtz 499 686 1.42 [0.075940.0014 (0. 062640. 0038 47249 6964130
S3-40.1 | W Qtz, Ap, Imp 274 190 0.72 [0.09814-0. 0016 0. 0660+ 0. 0020 603+9 806465
S3-40.2 | MEE Qtz, Kfs, Ap 1766 3209 1.88 [0.081640.0011|0.0673-0. 0020 5067 84762
S3-40.3 | HEB Qtz, Ap 520 3 0.01 [0.033840.0005|0.0605+0.0054 21443
S3-55.1 | # Qtz, Kfs, Ap 241 174 0.75 |0.0946+0. 0024 |0. 0698=+0. 0022 583414 924464
S3-55.2 | #@#K Qtz, Kfs, Ap 205 95 0.48 [0.08214-0.0016/0. 0652+ 0. 0055 509410 781+180
S$3-55.3 | HE Qtz, Ap 690 4 0.01 [0.03260.0005|0. 0466 0. 0021 20743
$3-60.1 | 4% Qtz, Kifs, Ap 1585 648 0.42 |0.0758+0.0010|0. 1494+0. 0036 47146 2339441
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AR R S A e A T B S 5 T 0 A A X R
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BRI EFRETEEEER AN AT AR
FVPEANETATMEAIERET SBEEME
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1075~3209 X 10~°, 1fi #5 . #§ Th/U & K 0. 22~
1. 88 Z [a], 4% & 1 08 FB By 4F 6% 10 % 2 404 ~ 748
Ma, R JE A AR REE XL Pb W ERHE
WM E A S, KR A B AR 8 N R T 748
Ma; A SEAHH U.Th #8 UKL Th/UEHS
HERGEREAHRRMEREEHARERG D,
Hb UEEHRH8TX107~988X107°, Th M EA
B B RS, R 3X 10 5~23 X 107, i A B 9 Th/U
ELALAE 0. 01~0. 10 2 [8], BT i % 1Y 42 TR AF ke BR S3-
26. 3 WX AN 1), EBALTF 204~214 Ma, LR
£ AP 5 3R 18 A2 o A TR A A AR AR TR AR B
Ko

A, 7E S3 BE &L R A BB A R R RCER
207ph* /2Ph* {H B B R (R 1D, EAREE 1 MRR
B = W, N 7E S3-14. 1 A1 S3-60. 1 X ¥
207ph* /2% Ph* (& 43 ] & 0. 10754 0. 0015 F10. 1496
+ 0. 0036, #H B B2 Pb* /* Pb” 4 #% (S3-14. 1 =
1757426 Ma; S3-60. 1=2339+41 Ma) i B 1R &
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K 51 A8 1 A SR Y R A T R AL B9 B RS B L B
FA R AR B8y Kk,
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BB A/ R R A EE A
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4 TC AR 3E B Bk 1A (B R RE R 2 R T 4L
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H— S WAPR .
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Precise Restriction of Non-UHP Granitic Gneiss from the UHP Metamorphic Belt
in the Sulu Terrane, Eastern China: Evidence from Mineral Inclusions,
Cathodoluminescence Images and SHRIMP U-Pb Dating in Zircon Domains

LIU Fulai”, XU Zhigin”, SONG Biao®
1) Laboratory of Continental Dynamics, Institute of Geology, CAGS, Beijing, 100037
2) SHRIMP Laboratory of Beijing, Institute of Geologys CAGS, Beijing, 100037

Abstract

A combined study of Laser Raman spectroscopy, cathodoluminescence (CL) image and SHRIMP U-Pb
dating reveals that some granitic gneisses distributing in drillhole CCSD-PP1 in the Zhimafang and Fangshan
areas of the southwestern Sulu terrane do not have ultrahigh pressure (UHP) metamorphism. Most zircons
separated from such granitic gneisses retain inherited cores and mantles with abundant low-pressure mineral
inclusions and impurities, and the metamorphic overgrowth rims contain quartz and other low-pressure mineral
inclusions. The relative cathodoluminescence image reveals a primary magmatic crystallization pattern in the
core and mantle, and an irregular zoning pattern in the rim. SHRIMP U-Pb analyses of zoned zircons were
performed to constrain the age and geochronological significance of the non-HP granitic gneisses. In generally,
the cores and mantles of zircons from non-HP granitic gneisses recorded 404~748 Ma (**U-"°Pb" age) for
inherited zirconé; implying partial loss of Pb from zircon in the protolith; the protolith age should be older than
748 Ma. While the overgrowth rims of zircons recorded 204~ 214 Ma (**U-**Pb" age) for the late-stage
amphibolite facies metamorphism related to rapid exhumation of the Sulu terrane, which is similar to that (the
weighted mean age of *U-**Pb* = 211+4 Ma; Liu et al. , 2003a) recorded by the retrogressive rims of the
zircons from the analyzed UHP paragneisses and UHP granitic gneisses in the southwestern Sulu terrane. These
data indicate that part of the UHP granitic gneisses were intruded into supracrustal rocks prior to UHP
metamorphism, but did not experience deep-obduction and UHP metémorphisrn during the middle Triassic.
During the late Triassic, with rapid uplifting of the Sulu terrane, the non-UHP granitic gneisses were put
together with the middle Triassic UHP metamorphic slabs and experienced amphibolite facies retrogressive

metamorphism.

Key words: non-ultrahigh pressure; granitic gneiss; zircon; mineral inclusion; Laser Raman;

cathodoluminescence ; SHRIMP U-Pb dating; Sulu terrane
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