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LA-ICPMS U-Pb Zircon Dating for Felsic Granulite, Huangtuling Area, North
Dabieshan: Constraints on Timing of Its Protolith and Granulite-Facies
Metamorphism, and Thermal Events in Its Provenance

CHEN Neng-song'?, LIU Rong', SUN Min®*, LI Hui-min', HE Lei’, WANG Qin-yan',
ZHANG Hong-fei”

1. Faculty of Earth Sciences, China University of Geosciences, Wuhan 430074, China

2. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Wuhan 430074, China
3. Department of Earth Sciences, The University of Hong Kong, Hong Kong, China

4. Institute of Geology and Mineral Resources of Tianjin, Tianjin 300170, China

Abstract; LA-ICPMS U-Pb dating was conducted on three textural domains in zircon from a high-temperature high-pressure
felsic granulite in the Huangtuling area, North Dabieshan, Central China. The metamorphic growth-derived detrital zircon
domain yielded a *" Pb/** Ph age in the range of (2 4934-54)— (2 5004-180)Ma. The magmatic genesis-derived detrital zir-
con domain gave a ?" Pb/**Pb age ranging from 2 628 Ma to 2 690 Ma, with an oldest **Pb/**U age of (2 7904150) Ma.
The metamorphic overgrowth or metamorphic recrystallization zircon domain yielded a discordia with an upper intercept age
of (2044, 7£29. 3)Ma. Compositions of the mineral assemblage, major element geochemistry, and an especially complex in-
terior texture of zircon suggest that the protolith of the felsic granulite is of sedimentary origin. The protolith material of the

granulite came from a provenance with a complex thermal history, i. e. ~2. 8 Ga magmatism and ~2. 5 Ga metamorphism,
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and deposited in a basin not earlier than 2. 5 Ga. The high-temperature and high-pressure granulite-facies metamorphic age
was precisely constrained at (2. 044+0. 03)Ga, which indicates the granulite in Huangtuling area should be a relict of the Pal-
eoproterozoic UHT metamorphosed slab.

Key words: LA-ICPMS U-Pb zircon dating; ages of protolith and granulite-facies metamorphism; provenance; felsic granu-
lite; North Dabieshan.
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Table 1 Petrochemical composition of the felsic granulite

from Huangtuling

1 2 3 3 3
SiO; 63.10 63.62 60.39 63.23 62.03
TiO, 0. 64 0. 94 0.78 0. 82 0. 80
Al, O 13. 24 12. 09 12. 61 13. 04 12.98
Fe, O3 0. 81 0. 84 0. 49 0. 40 0. 36
FeO 6. 58 7.65 8. 69 6.43 7.25
CaO 1. 55 1. 30 1.76 1. 95 1. 86
MgO 6.52 8.23 7.89 6.52 7.38
MnO 0. 08 0. 06 0. 22 0.13 0.15
K20 2.48 2.40 2.45 2.58 2.49
Nap, O 2. 64 2.50 2.43 2.62 2.58
P,0s 0.07 0. 94 0. 09 0. 15 0. 10
Total loss 1. 90 0.11 1.78 1.97 1. 90
Total 99.61 100.68 99.57 99.84 99.79
al 38.15 33.67 34.05 38.27  36.66
fm 42.63  49.07 48.02  40.74  43.77
c 4. 47 3. 62 4.75 5.72 5. 25
alk 14. 75 13.65 13.18 15.26 14. 32
(al+fm)—(ctalk) 61.56 65.47 64.14 58.03  60.86
Si 181.76 177.17 163.08 185.59 175.18
DF —5.75 —8.31 —7.38 —5.35 —6.38
a b b b
:Sial.fm,c  alk (Niggle, 1954) ;a.
2002; b, ,1996.
b b
b b
b
b
5
1 , : SIO, =

60. 39% ~ 63. 62%, ALO, = 12. 09% ~ 13.24%,
FeO= 6. 43% ~ 8. 69%, CaO=1. 30% ~ 1. 95%,
MgO=6. 52% ~8. 23%, MnO=0. 08% ~0. 22%,

K,O=2. 40%~2. 59%, Na,O=2. 43% ~2. 64 %.
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Table 2 U-Pb zircon dating and isotope analysis
y t(Ma)
206 Pb/238U 207 Pb/235 U 207 Pb’/ZUG Pb ’I‘h/U 206 Pb/238U 207 Pb/ZSG U 207 Pb/ZUG Pb
1/10 0. 343 84+0. 005 5 5. 956 540. 095 3 0.136 540. 005 2 0. 08 1905426 1970414 2083+66
2/1 0.276 9£0.0028  5.0646+0.0506 0.131440.0041  0.04 1576414  1830.2%8.5 2117455
3/11 0.289940.0133 5.0867+0.2340 0.126 0£0.004 8 0.03 164166 1834439 2043+67
4/11 0.3386+0.0120 5.993 640. 227 8 0.127 140. 005 0 0. 09 1880458 1975433 2058+69
5/1 0.240940.0313 5.502440.7153 0.164040.0180  0.06 1390160 1900110 2 5004180
6/11 0.2547+0.0028  4.4939+0.0494 0.1266+0.0056  0.03  1463+14  1729.8+9.1  2051+78
7/ 1 0. 367 8+0. 009 9 8.383240.2263 0.163 640. 005 2 0.08 2019447 2273+24 2493454
8/ 1l 0. 340 040. 000 7 5.946 440.0119 0. 125 640. 006 2 0.01 1886.7+3.4 1968.0+1.7 2037+87
9/11 0.540 740.0351 13.354040.8680 0.177 3+0.003 7 0. 48 2 790+150 2705+61 2628+35
10/ 10+ 11 0.342 474+0.010 3 7.803540.234 1 0.163 640. 004 9 0.22 1898+49 2209+27 2493454
11/10 0.422140.0093 10.795640.2375 0.1836+£0.0114 0.32 2270+42 2 506+20 2690100
— , 3 95%. Ludwig
. (1998) “ISOPLOT”
1 , CL 2.
( 3&*30) ’ ( SC) ’ I 71 ’
(  3a.3c). Th/U=0.06~0. 08, 0.1,
. 1 ) (Rubatto and Gebauer, 2000; Rubatto, 2002)
. ]:[ CL ) -[[ 9Th/U:O. 1"\’
s . 0. 48, 0.1, (Rubatto and
1 (  3a.3c¢), Gebauer, 2000; Rubatto, 2002) il
C 3d. , Il , Th/U=0.01~0. 08,
b b :[ ]:[
(  3a—30). Il Il 4
(Hoskin and Black, 2000), Il 4.1
( 3.1 Il
3 | I :
2 1
U Pb ,
Nd: YAG 213 nm PQExcel . %"Pb/* Pb (2 493454)Ma~ (2 500+
ICP-MS 0.4 m]/ ) 180)Ma. ] s
30 pm, 120 s, 207 P, /206 P,
30 s, 90 s. NIST (2 628+35)Ma~(2690+100)0Ma,  **Ph/**U
612 s LHM (2 790£t150) Ma.
Xia et al. (2004). LHM 2 .~2.8Ga
TIMS 27 Ph/26 Pb = 0. 108 4 (0. 000 06 ~2.5Ga ,
(26)), (1772+2)Ma(26) (Xu et al. , ~2.5Ga

1999).
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b a
(Jian et al. , 1999; ,2002) , , 35 km
4.2 (Thompson and England, 1984; O’Brien and
il CL Rétzler, 2003).
, Th/U<0. 1, Nd-Pb O R
, 2 [
, , (Chen and Jahn, 1998;
1.2 3.4 Gao et al. , 1999; Ma et al. , 2000; Zheng et al. ,
2 2001; Zhang et al. , 2002).
(2013.4+1.7)Ma (2085.3£7.1)Ma, )
1.2.3.4.6 8 2.9~3.2Ga (Qin et al. , 2000)
(2 044.7%29.3)MaC  4), 1.9~2.0 Ga (Ling et al. ,
SIMS (2 083486)Ma( 2001).
,2002) TIMS s s
(2 068+81)Ma( ,2002) ~2.5Ga
(2.04%0. 03)Ga. U-Pb
U-Pb
Pb-Pb  (1998+30)Ma(Zhou et al., 1999),  220~240 Ma
, Pb b
4.3 , s
’ Ali ’
1160 C 1.70 GPa( )
(T=850+ 5

50 'C,P=1.35%0. 05 GPa, Chen etal., 1998),
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