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A Study of Zircon U-Pb Dating and Oxygen Isotopes in UHP Granitic
Gneiss from the Weihai Region in Northeast Sulu
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Abstract; Extremely ' O-depleted zircons from granitic gneisses, with §'® O values as low as — 7. 8%, were found in the
Zaobuzhen area in the Weihai region, at the northeastern end of the Sulu orogen. SHRIMP zircon U-Pb ages and the oxygen
isotope compositions were determined for the low §'®O zircons. CL images reveal that the low §'*O zircons are primarily of
igneous origin, but some grains underwent metamorphic recrystallization. The igneous zircons from a granitic gneiss sample
yield a concordant U-Pb age of (760%+49)Ma and an upper intercepted age of (7514-27)Ma, indicating a protolith of Middle
Neoproterozoic age. Metamorphic zircons from the same sample yield a concordant U-Pb age of (23244)Ma and a lower in-
tercepted age of (241433)Ma, pointing to Triassic UHP metamorphism. Most of the igneous zircons have unusually varia-
ble 6" O values of —7. 76%, to 5. 40%:, indicating that the gneiss protolith was intruded as low §'O magma that was genera-

ted by the partial melting of altered rocks, which suffered intensive water-rock interaction with a low 6" O fluid at high tem-
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peratures during the Neoproterozoic. The preservation of extreme ' O-depletion in the zircons suggests that there is no re-
markable oxygen isotope exchange between the metagranite and the mantle during the processes of Triassic subduction and
exhumation. The protolith nature, metamorphic timing and oxygen isotope compositions of the granitic gneisses in the
Weihai region are similar to those of granitic gneisses in the Qinglongshan area in the southwestern part of the Sulu orogenic
belt, indicating that the gneisses along the Sulu orogenic belt share the same nature of protolith origin, water-rock interac-
tion and UHP metamorphism. The present study provides tight constraints not only on the origin of extremely '® O-depleted
zircons, but also on the protolith nature of granitic gneisses in the Sulu orogenic belt.

Key words: Sulu orogen; UHP metamorphic rocks; zircon U-Pb dating; oxygen isotope; protolith nature.
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Fig. 1 Sketch geological map of the eastern part of Shandong peninsula
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1 03SD27 SHRIMP U-Pb
Table 1 SHRIMP zircon U-Pb isotope data for granitic gneiss 03SD27 at Zaobuzhen in the Weihai region
/1076 /Ma
206Ph,. /% U Th Th/U 206 P * 206 Ph/238 1o 27Pb/?6Pb 1o 28Pb/??Th 1o
1.1 0. 10 1123 686 0.63 121 762 10 727 15 623 100
1.2 0. 14 896 512 0.59 101 792 11 765 21 800 14
2.1 0. 30 1240 5 0. 00 39.5 234 3 222 43
2.2 2.05 1765 119 0. 07 74.6 303 4 449 140 628 120
2.3 0.41 779 4 0. 00 24.8 234 4 215 69
3.1 0. 35 434 200 0.48 44,2 720 10 737 34 814 18
3.2 0. 28 703 363 0.53 77.4 774 11 769 27 711 72
4.1 0. 22 425 175 0.43 39.7 664 10 752 29 820 28
4.2 1. 00 224 37 0.17 12. 4 399 7 489 97 670 48
5.1 0. 66 771 8 0.01 24.2 229 4 225 93
238 U/ZOG Pb * i % 207Pb * /206 Pb * i % 207 Pb * /235 U i % 206 Pb * /ZSSU i %
1.1 7.97 1.4 0. 063 57 0.7 1.100011 5 1.6 0.1255 1.4
1.2 7.65 1.5 0. 064 72 0.9 1.166 313 7 1.8 0.1307 1.5
2.1 27.06 1.5 0. 050 59 1.8 0.257 808 9 2.4 0. 036 96 1.5
2.2 20.77 1.5 0.0559 6.6 0.371192 8 6.7 0. 048 16 1.5
2.3 27.05 1.6 0. 050 43 2.9 0. 257063 1 3.3 0. 036 97 1.6
3.1 8. 46 1.5 0.0639 1.6 1.041404 9 2.2 0.1182 1.5
3.2 7.83 1.5 0. 064 83 1.2 1.1405858 1.9 0.127 6 1.5
4.1 9.21 1.5 0. 064 31 1.4 0.962 076 3 2.0 0.108 5 1.5
4.2 15. 67 1.7 0. 056 94 4.3 0. 500 886 6 4.7 0.0638 1.7
5.1 27.61 1.5 0. 050 65 3.9 0.252946 8 4.2 0. 036 22 1.5
Pb. ;Pb* ; 204 P,
BrF; , O, Delta—+
(Zheng et
al. , 2002; ,2003),
SMOW SO s
+0. 1%:(16).
3 (D UWG—2,8%0=5. 8%+
0. 1%0; (2) GBW04409, 6" O = 11. 11%, &= 4 CL
0.1%0;(3) 91500,8" O=10. 0%, 0. 1%.. Fig. 4 CL images of zircons from granitic gneiss at
s Zaobuzhen in the Weihai region
S* 0 +0. 1%:(10).
’ v (<£0.2), : 5
10 C 1, 4, 4
’
03SD27 100 ~ ¢ 5,
200 pm ) s (751 £ 27) Ma (241 £+ 33) Ma
’ ’ 2t 1~ (MSWDZZ. 3).
4 1, . CL ( 4)’ 4 T206/238 (760i49)Ma
., Th/U (MSWD=8.7),
(>O. 4) ’ H ’
, 3

’CL ,Th/U Tzos/zgg (232i4)Ma
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Table 2 Oxygen isotope compositions of mineral separates and whole rocks of granitic gneiss at Zaobuzhen in Weihai region

2

and estimated temperatures

o180/ % ABO/%, /C
03SD27 ( ) —3.0(=2.7)
03SD27 ( ) —5.2~—4.6
03SD27 ( ) —3.30
03SD27 ( ) —2.73 Qz—Kfs —0.57
03SD27 ( ) —2.88 Qz—PI1 —0.42
03SD27 ( ) —7.14 Qz—Sph 3. 84 655
03SD27 ( ) —7.38 Qz—Gt 4. 08 600
03SD27 ( ) —7.08 Qz—Zr 3.78 635
04SD01 7.0
04SD01 7.3~7.9
04SD01 8.62
04SD01 6. 31 Qz—KIs 2.31 330
04SD01 6. 21 Qz—PI1 2.41 360
04SD01 5. 40 Qz—Zr 3.22 720
04SD01 0. 99 Qz—Mt 7.63 545
04SD02 7.1
04SD02 7.2~17.8
04SD02 8. 83
04SD02 6. 34 Qz—KIs 2.49 300
04SD02 6.19 Qz—PIl 2. 64 325
04SD02 5. 27 Qz—Zr 3. 56 665
04SD02 0.02 Qz—Mt 8. 81 480
04SD03 —2.2
04SD03 —5.9~—5.3
04SD03 —2.48
04SD03 —1.41 Qz—KIfs —1.07
04SD03 —2.72 Qz—PI 0. 24
04SD03 —7.87 Qz—Gt 5. 39 465
04SD03 —7.76 Qz—Zr 5.28 465
04SD03 —10.79 Qz—Mt 8. 31 505
04SD04 —1.0
04SD04 —5.8~—5.2
04SD04 —3.05
04SD04 0. 45 Qz—Kfs —2.60
04SD04 —0. 35 Qz—PI —2.70
04SD04 —7.68 Qz—7Zr 4.63 530
04SD04 —10. 44 Qz—Mt 7.39 560
04SD05 —2.4
04SD05 0.7~1.3
04SD05 —2.45
04SD05 —2.19 Qz—Kfs —0. 26
04SD05 —2.64 Qz—PI1 0.19
04SD05 —1.17 Qz—Zr —1.28
04SD05 —10. 32 Qz—Mt 7.87 530
04SD06 —1.3
04SD06 —1.2~—1.8
04SD06 —1.14
04SD06 —0. 90 Qz—Kfs —0.24
04SD06 —1.79 Qz—PI1 0. 65
04SD06 —3.80 Qz—Zr 2. 66 830
04SD06 —9.35 Qz—Mt 8. 21 510
: Qz. ;s Kis. ; PL ; Sph. 3 810 R O]

. ; Zheng (Zheng, 1991, 1993a, 1993b);

5180 . Zheng(1993a) , Valley ez al. (1994)  Zhao and Zheng(2003)
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Fig. 6 §-8 plot between minerals and quartz from granitic gneisses at Zaobuzhen in the Weihai region
6,9, s (Rumble et al. , 20025 Zheng et al. , 2004)
, 700~ 800 Ma
SO (Ames et al. , 1996; Rowley et al. , 1997; Hacker
etal., 1998; Zheng et al. , 2003, 2004).
5 o
5.1 (Wang et al., 1993; Carswell ez
CL al., 2000; Ye et al., 2000; Zheng et al., 2003,
, 2004).
, SHRIMP U-Pb (2324 Ma  (241£33)MaC  5),
(760+49)Ma (2004)
(751%27)Ma(  5). Ames et al. (1996) 3 (217£22)Ma, (232£4)Ma
2 TIMS U-Pb (227+12)Ma R
, 1
(782+32)Ma (728 +25) Ma. (2004) 221 Ma(Rumble et al. , 2002) 1
3 LA-ICPMS (218*16)Ma(Zheng et al. , 2004)
U-Pb s 2 1
(723 £ 36) Ma, —
(738+17)Ma  (744+63)Ma. SHRIMP 220~240 Ma(Ames et al. ,
U-Pb Ames et al. (1996) 1996; Lieral., 1999; Ayersetral., 2002; Yang et
(2004) . al. » 2003; Zheng et al. , 2003)

(702+130)Ma~754 Ma

5.2 620
(Watson and

Cherniak, 1997; Zheng and Fu, 1998),
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