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Abstract: Researches on the Daleishan gneissic granites can constrain Neoproterozoic Rodinia supercontinent breakup in the
northern margin of Yangtze craton. In this paper, zircon U-Pb dating. in-situ Lu-Hf isotope and whole-rock geochemical com-
positions analyses are presented for the Daleishan gneissic granites in the northern margin of the Yangtze craton. The results
show that the Daleishan gneissic granites have high contents of Si0,(73.18% —77.40%) and alkali (8.07% —8.70%), but low
contents of Al,O5(12.11% —13.92%) and MgO (0.10% —0.34%) , and display enrichment in Ga, Rb, Th, Zr, Hf but deple-
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tion in Nb, Sr, P, Ti, which indicates the post-orogenic A-type affinity. Zircons selected from two Daleishan gneissic granitic
samples show typical oscillatory zone structure with high ratios of Th/U (greater than 0.5), exhibiting the magmatic zircon
genesis. LA-ICP-MS (laser ablation inductively coupled plasma mass spectrometry) zircon U-Pb data from the two samples
yield Neoproterozoic crystallization ages of 801.343.0 Ma (MSWD=0.62) and 796.146.3 Ma (MSWD=1.70), respectively,
which are interpreted to represent the intrusion time. In-situ Hf isotopic compositions show that the two gneissic granitic sam-
ples have wide range of e;;(#) values that are indicative of a heterogeneity property. €,;(#) values of these zircon ranges from
—7.5 to +8.0, with the positive e, (z) values, coinciding with the single phase model age (zp,;) of the depleted mantle of
(1242—1 059 Ma), and the negative e,; (¢) values coinciding with two-phase model age (#,,) of the crustal of (1 636—
1981 Ma), suggesting that the oldest existing material in the region belongs to Paleoproterozoic (as old as 1 981 Ma). These
data show that the source materials of the Daleishan A-type granites were usually derived from Palaeoproterozoic ancient crust.
The magmatic source of the granites was originated from the crust-mantle migmatization, and the mantle composition could
have been generated from the upwelling of the mantle magma in the extensional background. Combining with the pre-existing
regional publications, it is proposed that the Daleishan A-type granite was formed at the crustal extensional background in the
continental back-arc setting associated with the assembly-break up process of the Rodinia supercontinent.

Key words: northern margin of Yangtze craton; Neoproterozoic; A-type granite; zircon U-Pb dating; Lu-Hf isotopic composi-

tion; petrology.
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Simplified tectonic map of the northern Yangtze craton (a) and tectonic framework of the research area (b)
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Fig.2 Geological map of the research area and geochronological sample location (a) and geological profile of the granite stratigraphy (b)
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Fig.3 Field and microscopic photos of the Daleishan gneissic granite
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Table 1  Major (%) and trace element (10 °) compositions of the Daleishan gneissic granite

, HORLRL 7 RO AE B AR RROIRAE R
D3034/1 D2114/1 D3155/1 D4213/1 D3016/1 D6597/1 D3155/1 D3006/1
SiO; 75.59 74.55 76.20 74.70 73.18 77.40 76.34 76.79
TiO2 0.16 0.11 0.19 0.26 0.10 0.09 0.09
Al O3 13.06 13.92 12.70 13.50 13.83 12.11 12.35 12.26
Fe, O 0.89 1.24 1.02 1.80 0.39 0.41 0.73
FeO 0.37 0.25 0.32 0.68 0.67 0.49 0.59
FeOT 1.17 1.37 1.24 2.30 1.02 0.85 1.25
MnO 0.06 0.02 0.03 0.11 0.02 <20.01 0.02
MgO 0.21 0.25 0.31 0.31 0.19 0.10 0.15
CaO 0.60 0.13 0.19 0.68 0.10 0.21 0.08
Na» O 3.50 4.28 3.49 3.89 2.77 3.33 3.63
K. O 4.69 4.14 4.78 4.19 5.84 5.37 4.77
P, 05 0.03 0.03 0.04 0.06 0.01 0.01 <<0.01
LOI 0.64 0.90 0.58 0.80 0.35 0.71 0.52
Rb 184.40 188.10 180.54 147.00 107.64 197.59 229.00 188.50
Ba 421.55 419.80 233.65 1164.35 761.70 179.13 179.13 268.69
Th 18.51 20.34 26.94 12.85 8.50 24.00 24.50 26.60
U 1.94 2.09 1.73 1.42 5.45 2.85 4.88
Nb 19.03 12.32 20.87 12.30 18.12 15.80 20.90 19.60
Sr 50.89 40.78 28.14 89.60 64.51 18.80 25.60 34.20
Nd 31.50 15.52 28.07 32.70 56.47 33.60 49.20 18.30
Zr 128.00 160.50 131.50 179.00 300.20 119.00 139.00 126.00
Hf 3.42 4.59 5.06 9.43 4.70 5.60 5.20
Yb 4.17 3.30 4.05 4.52 2.94 5.74 5.00
Lu 0.67 0.55 0.62 0.70 0.51 0.85 0.77
Y 36.20 30.41 30.68 23.50 49.56 20.40 60.30 39.80
La 38.95 21.99 43.14 43.20 66.11 28.60 58.10 20.90
Ce 82.05 38.44 100.30 91.00 92.46 80.60 93.00 33.80
Pr 8.69 4.44 8.47 14.74 10.80 13.75 5.15
Nd 31.5 15.52 28.07 32.70 56.47 33.60 49.20 18.30
Sm 5.98 3.23 4.90 10.44 6.62 10.40 4.09
Eu 0.57 0.45 0.52 1.26 0.35 0.59 0.24
Gd 5.38 3.36 4.50 9.34 3.79 9.70 3.88
Tb 1.01 0.73 0.80 1.57 0.59 1.64 0.73
Dy 6.13 4.79 4.75 8.41 3.71 9.91 5.33
Ho 1.31 1.02 1.08 1.79 0.78 1.98 1.28
Er 3.93 3.01 3.37 4.83 2.32 5.56 4.09
Tm 0.64 0.50 0.61 0.74 0.39 0.88 0.70
Yb 4.17 3.30 4.05 4.52 2.94 5.74 5.00
Lu 0.67 0.55 0.62 0.70 0.51 0.85 0.77
SREE 191.00 101.32 205.18 199.25 273.40 175.60 261.30 104.26
LREE/HREE 7.21 4.87 9.37 10.90 7.57 10.68 6.21 3.79
Lan/Yby 6.70 4.78 7.63 10.72 10.48 6.98 7.26 3.00
0Eu 0.30 0.41 0.33 0.38 0.20 0.18 0.18
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Table 2 LA-ICP-MS zircon U-Pb data of the gneissic granite sample D6597 in the Daleishan granitoid
o FhE(1079) Th/U U-Th-Pb [{ i K L + 1o A i R AF Y (Ma) £ 1o
o Z.’;Z’I‘h 238U 207Pb/206Pb 207Pb/235U 206Pb/238U 2(77Pb/20ﬁpb Z()7Pb/235U Z()ﬁPb/Z38U
D6597-01  531.90 490.23 1.085 0.0653+0.002 4 1.173 240.043 6 0.130 2£0.001 3 783.34477.77 788.12+20.36 789.03+7.37
D6597-02  408.63  444.65  0.919 0.068 9720.002 2 1.261 7+0.040 6 0.133 040.001 4 894.4566.67 828.69418.24 804.9847.93
D6597-03  640.43  553.35 1.157 0.067 8+0.001 9 1.215540.033 0 0.130 4+0.001 1 861.11+56.64 807.72+15.13 790.34+6.45
D6597-04 1998.20 430.26  4.644 0.064 7+0.0019 1.18024+0.034 9 0.1324+0.001 1 764.82+62.96 791.41+16.25 801.41+6.27
D6597-05  796.04 892.36  78.250 0.101 740.002 7 1.733 2+0.044 8 0.124 340.001 1 1 654.63+48.921020.95+16.66 755.40+6.18
D6597-06  467.19  309.26 1.511 0.068 1+£0.002 6 1.235940.046 4 0.133 3£0.001 4 872.22+79.63 817.03+£21.10 806.60+8.00
D6597-07 621.16  600.89 1.034 0.068 7+0.001 8 1.247 740.033 8 0.132 00.001 1 900.00+55.55 822.37+15.28 799.28+6.22
D6597-08  596.53  460.37 1.296  0.066 0+0.002 1 1.199 740.037 3 0.132 3£0.001 1 805.56+66.66 800.45+17.23 801.12+6.34
D6597-09  1341.2  966.65 5.488 0.049 8£0.003 3 0.133 7+0.008 5 0.019 84+0.000 3 187.124+149.06 127.38+£7.61 126.264+1.72
D6597-10  513.78 546.20 91.760 0.087 970.002 6 1.687 8+0.051 0 0.138 64+0.001 3 1379.94+55.561003.934+19.26 836.70+7.39
D6597-11  388.97  447.97  0.868 0.063 4+0.002 3 1.158 84+0.0415 0.133 1£0.001 5 720.38+79.62 781.41+19.53 805.25+8.4
D6597-12  569.85 598.38  0.952 0.067 740.001 9 1.248 9£0.0355 0.133 840.001 2 858.94+59.26 822.89+16.04 809.54+7.07
D6597-13  897.38  414.37  2.166 0.062 640.0022 1.1429+0.038 9 0.132 740.001 3 694.46+74.07 773.90+18.43 803.51+7.27
D6597-14  638.29  593.35 1.076  0.0653+0.,0017 1.196 540.0317 0.1323+0.001 1 783.34+55.55 798.98+14.65 800.92-+6.08
D6597-15 483.17 584.33  0.827 0.070 0+0.001 8 1.283340.0316 0.1325+0.001 1 927.78+56.48 838.34+14.05 802.37+6.11
D6597-16  908.71  596.97 1.522  0.067 3+0.002 1 1.224 340.0356 0.131 8+0.001 1 850.00469.44 811.74+16.26 798.00+6.40
D6597-17 1211.20 391.78  3.091 0.064 240.001 9 1.1904+0.034 7 0.133 84+0.001 3 746.30+62.96 796.17+16.08 809.78+7.48
D6597-18  366.78  265.91 1.379  0.0656+0.002 5 1.2028+0.044 1 0.133 8£0.001 4 792.28+81.47 801.89+20.33 809.55+7.97
D6597-19  284.32  241.60 1.177 0.061 3+0.002 7 1.110 140.047 6 0.131 2£0.001 4 650.02+94.43 758.22+22.90 794.85+£7.91
D6597-20  412.69 315.25 1.309 0.0624+0.0024 1.131 94+0.043 4 0.132240.001 4 700.01+£81.47 768.64+20.68 800.19+8.00
D6597-21  567.14  491.47 1.154 0.06564-0.002 4 1.190 340.046 6 0.131 6£0.001 2 792.28+77.77 796.09+21.61 797.15+6.68
D6597-22  439.25 468.36  0.938 0.063 8+0.0026 1.159 040.0507 0.1322+0.001 1 744.45+85.18 781.50+23.86 800.56+6.42
D6597-23  423.42  455.92  0.929 0.0614740.0027 1.114 0+0.054 7 0.132 740.001 2 651.56+87.95 760.114+26.27 803.46+7.04
D6597-24  306.31  293.09 1.045 0.0622+0.0035 1.1338+0.071 0.1334+0.001 4 679.64+113.87 769.54+33.78 807.03+8.07
K3 XKELEEHEBRKRERS PM301/1 LA-ICP-MS S 4F U-Ph EELER
Table 3 LA-ICP-MS zircon U-Pb data of the gneissic granite sample PM301/1 in the Daleishan granitoid
o F ik 107%) Th/U U-Th-Pb R & LA+ 1o [A] {2 4 I (Ma) £ 10
o ZSZ’l‘h 238U Z()7Pb/2(]6pb 2[)7Pb/235U Z()GPb/238U Z()7Pb/2(]GPb 207Pb/235U 2()6Pb/238U
PM302/1-01 493.22 509.06  0.969 0.0705%0.0022 1.260240.0377 0.128 740.001 2 942.6£63.0 828.0£17.0 780.546.9
PM302/1-02 463.13  282.87 1.637  0.068 240.0029 1.213040.0508 0.128 8£0.001 7 875.94+88.1  806.6423.3 781.149.8
PM302/1-03 229.98 234.10  0.982 0.07254+0.0033 1.333240.0589 0.1332+0.0002 999.1+91.5 860.3+25.6 805.9+11.6
PM302/1-04 302.45 266.40 1.135 0.0714740.0028 1.28524+0.0483 0.1306+0.0017 968.54+84.3 839.2+21.5 791.249.8
PM302/1-05 978.17  367.85 2.659  0.066 5+0.0029 1.2052+0.0549 0.1296+0.0018 821.9+91.5 803.04+25.3 785.54+10.3
PM302/1-06 547.85 490.63 1.117  0.065740.0026 1.308 940.0500 0.1428+0.001 6 798.24+78.7 849.74+22.0 860.548.9
PM302/1-07 407.41 251.32 1.621  0.063 340.0027 1.157 740.047 7 0.132540.001 5 720.4+86.1 780.9+22.5 802.248.6
PM302/1-08 396.84 384.01 1.033  0.069 64+0.0022 1.263740.0375 0.13174+0.0012 916.74+65.6 829.6+16.8 797.6+7.0
PM302/1-09 333.75 379.50  0.879 0.064 7%0.0023 1.180040.0407 0.132240.001 4 764.8475.9 791.3%19.0 800.447.8
PM302/1-101033.79 352.16  2.936  0.067 9+0.0026 1.297 540.0490 0.138040.001 6 877.8+77.8 844.6+21.7 833.249.3
PM302/1-11 288.34 250.45 1.151  0.064 24+0.003 1 1.203 6+0.0544 0.137 74+0.002 2 750.04+103.7 802.2+25.1 831.7+12.4
PM302/1-12 84.01 106.6 0.788 0.0750740.0055 1.409840.0917 0.141040.0025 1069.44+146.3 893.1+38.7 850.2+14.1
PM302/1-13 603.18 257.29  2.344 0.071 3%+0.0030 1.284140.0540 0.131740.0015 964.8487.0 838.7+24.0 797.5+8.6
PM302/1-14 265.49 342.78 0.775 0.065740.002 6 1.208 8+0.0464 0.134570.0014 794.4+82.6 804.6421.3 813.748.2
PM302/1-15 494.92 515.50 0.960  0.0750740.0029 1.330440.0515 0.128 840.001 2 1133.3+£79.6 859.1+22.4 781.347.0
PM302/1-16 456.10 398.82 1.144  0.065540.0027 1.19974+0.0504 0.1326+0.0018 790.74+87.0 800.4+23.2 802.6+10.1
PM302/1-17 417.77  404.34 1.033  0.066 74+0.0025 1.218340.0453 0.133040.001 8 827.8-£79.6 809.0420.7 804.7+10.2
PM302/1-18 218.38 295.86 0.738  0.0655%40.0029 1.194 940.0523 0.1330+0.0016 790.7+92.6 798.2+24.2 804.748.8
PM302/1-19 418.33 407.06 1.028  0.064 3+0.0022 1.239540.0411 0.14044+0.0013 750.04+78.7 818.7+18.6 846.8+7.3
PM302/1-20 228.57 211.42 1.081 0.060 740.0031 1.111040.0552 0.134 1£0.001 8 627.84£105.4 758.7+26.6 811.5+10.0
PM302/1-21 243.23 272.66  0.892 0.064 74+0.0028 1.222740.0531 0.1383£0.0024 764.84+60.2 811.0+24.3 834.9+13.6
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0.10%~0.34%,Na,O+ K,O=8.07% ~8.70%,
Ca0=10.08% ~0.68%,K,0/Na,O=1.00~2.11,
A/NKC=1.39~1.63,FeO"=1.02% ~2.30% ., H
H—HR 0.85, Ak ¥y M & 6E 0L H LR
B AREE A Hh BR Ak 2 R A B 0 1 U S (B Sa)
FHXT & ERE FHEAILE Rb.Th. Zr \Hf STTE N IE
SH LM Ba, Sr P Ti 40 R R W 1 71 2 % (&

£|”(t)

20.0 {
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g T B 08
0.0 ——

-10.0
200f LI
-30.0 )
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RENER T BRARIE RS e (0 — B4R I (O [ i

S fF 4 A T AL K A Hh BR b 2 %7 1E ( Whalen
et al.,1987; o4, 2000; ik 1 %, 2012) . Zr & &t
FKEBAYH 126.0X 10 ©~139.0X 10 °, HAH —AH
9 300.3X107°%, B Zr & B AR TR AKF]W. Lachlen
T A BIZE R A Y 301.0 X 10 °(King ez al.,
1997).10 000 X Ga/Al=(2.66~2.98) >>2.6 (Walen
et al.,1987) FEE 10 1,8 AL Wi A A S A 2 7%
T A BUAE B DO, U R LR R B A RLE
BB RRAE L B B A B AMRRAE BB R S R
KRENAERAM N A BRI A.

HRAE A BUAE 5 5 5 28 B H W 28 A S R AR 1Y
25 SR A A 8 R L 5 YR R g TR B VR A R TR B
i T AR R IR B 85 A AT Re A & ARl HE R 7 2% 20
B 85 A Lu-HE [8] 67 2 AR R AHXT T U-Pb [6 £ R
TR A & AR 0 B PR BN 5 s 01 o A A
{2 & ( Harrisonetal . , 2005) , A b 85 47 7] LUAR 43
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DR B 25 2R R XA B AR BE FE & D6597 19 HI [F] i
Boras g, Hoey (O EHAZILTEF N —6.3~8.0,
e (OMEEALTEFE  — 18.5~ —23.3, HI I [y B 4t
FAFWE A 1137~1 925 Ma; # 5 PM301/1 8 e ()
AL — 9.3~ —24.3 e, () 1 45 1k 30 Ky
—7.5~6.6, Hf I Be L FE B R 1 212 ~
1981 Ma, i RE S € (o) ST R (19 HLE 1 By B A
AW R C AR ey () TEAE XTI (9 HE 2R B BE
R AR W8 18 R 3 o0 AR, FE B 11 R, RE A
D6597 F1 PM301/1 By K4 LB A7 T 8 5235 T M
76 X I, HAA DI Fo Al 7 A B I 75 0 0 X3
[ii] BN 46 5 B i B OC 3 Nb/Ta 14 o AE K &6 4k
9.29~15.37 , #3 F K il Ho 52 1 HUAE (10~ 145 X 4R
H855,2008) , ¥R T b i P 34 {H 17.5 (McDon-
ough et al.,1995). LR FR M AR IEIX £l
JC AT & b 5E W B A 0 Rl OY B TR B AR AE T
53 1t 0 ) I D A

6 RutyiE X

Broth A8 2 il JE W (Rodinia) #8 K B B 65
T AL ) B (2R L 2001 5 BERA AR 45, 2004) , Bl
Peng et al.(2012) TE4F S hi 38 PN BB 15 & e #F 4
BT 1120~1000 Ma Jili i85t 4 7 . Jf 76 Bl 5 () BF 52
LIRS T 940~930 Ma 19748 i 4 (Jiang et al. .
2016) , [t 42 H Rodinia # K fE7E 4 T 5 il 2
4 B[] g 38 o ot A R 0 s S R (2010 R 4R 45 F L

GRAELU I A R b K TR B ARG R B B XA R
10*
(a)
10k R
z )
3 - ® IAB

10°F / / 4
~—_

10" 10°
Y/Nb

12

LY (10°)

(1 324~870 Ma) FlE A HER AL 22 B A L DA HAR
T8 A G AR B oo b AR 58 1 AR F AL Xu e al.
(2016) 3 125 43 7 WF 5% XA B AN 322 1) = B i 2 A v Ak
i< P (860 Ma) 4F AR 27 Fl 5 A7 b BR AL 2 RR A TA
F %R R T Rodinia #8 K il 10 58 4 i #4314 0
XoF 1% 88 K ki 4 fige sk (DRI AIL ) AT — 3, &
BAFAE I RN 58 A AN 7] B W0 A« — ol SO o502 i 2 A
SN R Ak ME %5 (2007) 18 3 SHRIMP 4% 47 U-Pb &
AEVEEUS T AR AL T 52 1 Ml KRB R Bk A e IR 4 AR IR
h 841£22 Ma, A HIE L 7T i 5 5 08 ool 1R
Rodinia #8 K Fii 24 fif 00 42 &g 08 A G 56 £ e FE 4%
(2012) F| H] SHRIMP # 41 U-Pb &4 k3K 15 T 1=
AT 7 PG 2 )1 76 43 1030 3t DX o0 oy AR gk 12 3 o i
SRR A K 45 S AR IR A 813.4£8.2 Ma, A HE
A5 % 31 e 0 A Bl 7 B TG iy 1R R ) Hb b A 3 B
A 5 — Bl W A Rk P, S R R S
(2006) HR 4 B 70 iy AR W7 V38 AR 1L R (814 Ma) B
WEAR — AR T L RE B TS B AR A A ML ER L A R
RN IR TAEE A5l Bl Pmt 4 i L0 AR R4S
Je B PSR FREE T L A BIAE A R T AR R
% 3 JE WV K i 24 i A .

% i Je W R 7R AL SRS R A R
fif Tk 7 240 G HLEE T HR RS 8 2 FE 8 KR
5 I 3 DAL ARF i — i 9 A L f AR, DX B AR E
J'& — Frsk B, — A Sk B e K i 24 A B B
830~700 Ma( i #A4E, 1998 44 %, 2001) . # 2% X 4
(2009 FI % F AL & V0 £ B 70 W) 41 rp i 804
(832.9£4.9 Ma) FHEAT Z . 45 (845.017.0 Ma) [

Nb (10°)
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Fig.12 Dicrimination diagrams of (a) Y/Nb-Ce/ Nb and (b) Nb-Y-Ce for the Daleishan gneissic granite
Ar AR IR EE s Ay S R IR BT OIB.VE 5 TAB. 5 9K K48 Eby et al.(1992) ,Pearce et al.(1984) ; B {5 5] el 1R F 410K - BRRAE B 2, 40 1

I8 Bl £ 3 HhoRURL e RROIRE 14 5
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T AR AR Je T F M3k Ak 2% BF 55, O 3 oo i AR 1 40
Rodinia # K /£ 3 T AL S 0 S d2 4 T 5 2R
T 2% 06 b DX 0 Y] A e A TR KL s B S A U
Pb [ KAy 80846 Ma, % K 1L BN 2 #T
JC T A Rodinia 8 K i 24 it (14 7= 4 (25 M0 1 46
2003) ; [Fl 3 T R 25 U6 My DX (1% J&] 8 8 6 4 0 7 1A L %
PR B TN A LB A P/ U AR RO
BIE N 63744 Ma, K [ 4% F 6% Rodinia # KBk
S fife o M 2 SR TG Sh I [R) (AR AR5, 2012).

Boo i AR L A BIAE R A 1 € , i Rodin-
ia M8 APl 75 4 e PL0E b 2k 1 2 f R I T R Y A
A1 2F AEAR RN R 28 M ER AL 22 R 46 A B AE b e 2
Z R B 2R Ok JR AR AL (EE BT hr gk PR 4
P31 5 © 45 2Ok 8 £ /9 52 6] E B (Whalen
et al.,1987;Pitcher,1993).Eby(1992) ¥ A AIZE &
w2 ACCA, IR AL 2RI AR
TR I PREE T 5 ¥ 5 0 R R T5OR [R) A9 b s 53 S5 1)
PR s Ay WEEIE BT 5 Il — Rl e R 9 SR AE
A O I I R A i R R R L T R IR T R B
Hise it H7e. B 12a H B &5 R Bos K& 3
A HRL T FRARAL 5 AR LU T A, KB, 5 A
HRORELRE e RR R AE B AR S AE R T AL LA,
A X MR B 12b , KF LR BRARAE 54 8 BT A
FEREIYE T Ay B UL K& LS A RE L A,
W28 AEESL A Y/ND FL{EE Ry 1.29~2.74, 5%
INHESE (2009 N a A i E TR Y/Nb>1.2 i,
HA A, W2, DL E A A H BRI 22 5 fE 35 8 5 K &
A8 B 2 T8 BT I 2 1 P 5k 2R 5% 5 XA 45 (2013) 4R
W4 AL VG S BE P R 16 2R — B Al 4 B IR
71 U-Pb 4E#% (789.0 4.4 Ma,760.44+4.5 Ma) , A
S H 5 e AR 2 A T R R BN B YT B
PRREE(2013) 78 45 IX B M — 2 BH b X & 347 % R
800~720 Ma & #5 41, th S 12 8 K i 119 38 1k 2 {3t
TR REUEE s 45 6 K& LA R A R R B A U-Pb
AR 43k 801.343.0 Ma.796.1+6.3 Ma, i@ i3 #
FALGH T A8 A, BUAE XA 1 & B, A T ik B
T % JE W K i 1 24 i SR T S i LB sk A

OOE7E RIS TEIE SN R I A Pepepe]
HyERAE 2 E AR AE R H N S 5 1 A BUAE A A
AR RERD LA-ICP-MS 45 1 [F] f 2% U-Pb & 4R 45
R R IZAE K 4 AR A 801.3 3.0 Ma

(MSWD=0.62) fll 796.1+6.3 Ma(MSWD=1.70).

() REE A BIAE R A E R IRE N BR e+
SERLIE A S AR il 48 3] IS 3 1 AR Y A 3 T SR
b it TR R RO AR AUR AR 255 AR SO R Al o B
AR DT A B BIFFE AR L AT RE IR T2 ik JE
T A AR 4o 0 42 55 | ) i 5 I iz B PR 5

(3) KA W R FROIRAE b4 5 85 A1 HIE [ 60 3R 43 Bt 45
RWIR L ey (O EA IE AL —F5 5 B A K
e LT 5E 08 R AV T b g i oo il BE R A T Rl 2
SIS RLTREREE T 1 A b s 2 i 52 1 i o U 7 R
kA T 7 el ool AR s e

Bt RS RGBT K T (K sk A F
FIRAREFHE BRAMBBEORFTELLAALE
2 AR ARSI E L.
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