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Province, western Qinzhou-Hangzhou metallogenic belt (QHMB). In this paper, it analyzed the petrological, chronological and
geochemical characteristics of the ore-forming related granite porphyry in this deposit to constrain its genesis and interpret its
tectonic significance. Granite porphyry formed at 129.7+1.1 Ma (zircon U-Pb, LA-ICP-MS) and belongs to shoshonite series with
high SiO,, alkali contents, and weakly peraluminous. The characteristics, i.e., right-dipping chondrite normalized REE pattern
with negative Eu anomalies (8Eu=0.36—0.40) and the 10 000 Ga/Al and Zr+Nb-+Ce~+Y values range from 2.57 to 2.90 and
379.5X107° to 462.0X107°, respectively, suggest that the granite porphyry belongs to A-type granite. Whole rock Sr-Nd
compositions are characterized by I, and ey(¢) range from 0.707 17 to 0.709 08 and —6.1 to —4.0, respectively, with Nd model
=—15.94 to —0.87 with two stage model

ages of 1.25 to 1.42 Ga. Meanwhile, zircon Hf compositions are characterized by &,(z)

ages of 1.23 to 1.56 Ga. All these evidences suggest that granite porphyry is formed by an ancient continental crust mixed with

mantle material source under the tectonic of lithosphere extension and thinning in South China.

Key words: Langcun W-Mo deposit; granite porphyry; geochemistry; geochronology; petrology; mineralogy.
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Fig.3 Photographs and micrographs of the mineralization in Langcun deposit
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Table 1 Major element compositions (%) and rare earth and trace element compositions (10 °) of granite porphyry from Langcun

Feaht LC1089-1 LC1089-2 LC1089-3 LC1089-4 L1.C1089-5 FE LC1089-1 LC1089-2 LC1089-3 1.C1089-4 LC1089-5
SiO, 71.53 71.46 71.58 70.58 70.77 Sb 0.74 0.83 0.72 0.64 0.56
ALO, 14.25 14.07 14.19 14.46 14.40 Cs 3.95 4.24 4.23 5.33 5.00
Fe,O, 2.92 3.25 2.79 3.57 3.29 Ba 674.00 666.00 751.00 736.00 701.00
FeO 2.61 2.34 1.39 1.43 1.92 La 58.70 62.40 61.50 56.00 60.90
MgO 0.38 0.40 0.40 0.39 0.40 Ce 99.50 93.00 108.00 87.00 99.20
CaO 0.53 0.55 0.57 0.52 0.61 Pr 11.70 12.10 11.60 11.60 12.60
Na,O 4.09 4.10 4.07 3.71 3.81 Nd 45.30 46.70 50.20 45.60 50.80
K,O 5.44 5.33 5.39 5.44 5.34 Sm 8.81 8.42 8.84 8.96 9.71
MnO 0.05 0.05 0.06 0.06 0.05 Eu 1.00 0.97 1.04 1.09 1.14
TiO, 0.29 0.29 0.28 0.33 0.33 Gd 7.88 7.83 8.06 7.13 8.57
P,O; 0.08 0.08 0.08 0.10 0.10 Tb 1.36 1.33 1.41 1.34 1.38
LOI 0.41 0.43 0.53 0.80 0.87 Dy 7.01 6.85 6.83 6.84 7.22
Total 99.67 99.75 99.78 99.79 99.75 Ho 1.42 1.22 1.40 1.39 1.34

A/CNK 1.05 1.04 1.04 1.12 1.09 Er 4.11 3.87 3.99 4.05 3.92
A/NK 1.13 1.12 1.13 1.20 1.19 Tm 0.67 0.67 0.69 0.61 0.61

DI 89.15 89.03 90.48 88.86 88.42 Yb 4.79 4.23 4.54 4.18 4.27
Li 11.50 7.84 10.70 14.60 15.20 Lu 0.60 0.64 0.63 0.59 0.61
Be 3.71 3.58 3.78 3.72 3.60 Ta 1.69 1.84 1.99 1.90 2.01
Sc 6.09 5.83 6.12 6.58 7.06 AW 3.40 3.77 2.98 4.44 4.94
\Y% 11.80 11.70 12.10 15.40 14.60 Re 0.00 0.01 0.01 0.01 0.01
Cr 11.70 10.30 10.70 10.30 7.27 Tl 0.95 1.01 0.98 1.03 0.94
Co 2.59 2.75 2.66 2.68 2.56 Pb 17.70 19.10 20.90 17.90 16.80
Ni 6.07 5.70 5.10 5.18 3.82 Bi 0.14 0.13 0.17 0.25 0.15
Cu 7.69 6.95 7.28 7.79 9.38 Th 21.20 22.30 21.90 21.70 21.30
Zn 52.70 53.40 53.70 54.00 54.30 U 8.55 4.88 5.45 4.88 4.96
Ga 18.40 19.30 20.40 20.30 20.90 Zr 215.00 269.00 270.00 291.00 298.00
Rb 183.00 193.00 195.00 214.00 216.00 Hf 6.77 8.55 8.54 8.12 8.47
Sr 87.30 89.40 102.00 133.00 136.00 > REE 252.84 250.22 268.73 236.38 262.27
Y 38.20 38.40 41.90 34.20 39.90 | LREE/HREE 2.99 3.14 3.12 3.02 3.19
Nb 26.80 29.10 27.60 27.60 24.90 (La/Yb)y 8.26 9.95 9.13 9.03 9.62
Mo 4.74 5.38 4.53 5.06 3.15 (La/Sm)y 4.19 4.66 4.38 3.93 3.95
Cd 0.35 0.29 0.27 0.37 0.40 (Gd/Yb)y 1.33 1.49 1.43 1.38 1.62
In 0.08 0.08 0.08 0.07 0.06 oEu 0.36 0.36 0.37 0.40 0.37

1 A/CNK AR ALO,/(CaO+Na,0+K,O)EE /R H s A/NK A8 % ALO,/( Na,0O+K,O)EE/R e 5 73 545 8 DI=Qz+ Or+ Ab+Ne+Le+Kp.
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HHG 00 R MR AL FRAE AT

(1) i 4= 70 R & i B & (X REE=250.22X
10 °~268.73x 10 °) , 3 LREE/Y HREE =8.05~
8.75,(La/Yh)=8.26~9.95, % /% AH X} & 4 % Fi 1
Jt % . (La/Sm) (=0.41~0.88, (Gd/Yb) \=0.70~

0.79, 525 1 FVE TR 1 9 FB R & Az W 4308 . ROk Bt
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Fig.6 Chondrite-normalized REE patterns and primitive mantle-normalized trace element patterns of the granite porphyry

from Langcun
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Fig.7 Cathodeluminescent images (a) and U-Pb concordia diagram (b) for zircons of granite porphyry from Langcun
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P U U-Pb [F AL R N 52 AR R 129.7+£1.1 Ma
(MSWD=1.3) , % & W\ H T FR R A 5 BE 19 A
AR .
43 Sr-NdEfI=

BB AT AE B BE 5 RE i Sm-Nd F1 Rb-Sr [8] {7 2 43
Mr B b B A5 R W R 34K K OBE A A9 Se/YSr
AN/ N 5 4 9 A 0.717 349~0.719 853 Al
0.512 264~0.512 368, ¥ 4 “'Sr/*Sr(H L) Fl ey, (¢)
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Table 2 Zircon U-Pb dating data of the granite porphyry from Langcun
J, Th** | U Th/U 4 _ [ {3 2 e {E _ _ Eﬂé‘(l\{la) ]
(1079 “TPh/**Ph “Pb/*Th “"Pb/*°Pb(Ma)  *°Pb/**U(Ma)
L.C1089-1 237 191 1.242 1 0.083 440.050 6 0.020 140.022 0 1278499 123+3
LL.C1089-2 114 173 0.658 6 0.066 3+0.058 3 0.020 3+0.018 0 816+122 127+2
LC1089-3 100 148 0.677 3 0.074 84+0.061 8 0.020 64+0.016 5 10624124 127+2
LC1089-4 177 237 0.747 9 0.061 640.037 0 0.020 34+0.017 0 659+79 128+2
LC1089-5 152 203 0.7510 0.050 940.033 2 0.020 14+0.016 8 239+77 128+2
LC1089-6 129 161 0.804 1 0.048 54+0.033 5 0.020 240.015 2 124+79 129+2
L.C1089-7 121 158 0.768 4 0.046 64+0.038 5 0.020 24+0.0159 27+92 129+2
LC1089-8 80 113 0.706 5 0.057 840.039 2 0.020 54+0.018 5 521+86 129+2
LC1089-9 79 122 0.646 4 0.046 84+0.045 1 0.020440.016 4 38+108 130+2
LC1089-10 179 206 0.866 0 0.045940.049 4 0.020 54+0.017 7 —9+119 131+2
LC1089-11 78 106 0.7359 0.049 04+0.057 2 0.020 64+0.022 9 148+134 131+3
LC1089-12 108 165 0.653 5 0.078 84+0.027 2 0.02144+0.013 3 1168+54 131+2
1.C1089-13 149 215 0.694 0 0.053 1+0.038 6 0.020 84+0.014 3 332488 132+2
1.C1089-14 1731 2275 0.760 8 0.052 14+0.020 2 0.020 84+0.011 6 291446 132+2
1.C1089-15 180 176 1.020 3 0.053 240.046 2 0.022 4+0.026 1 3384105 142+4
*3 BENTERBIE Sr-Nd AL R HK
Table 3 Sr-Nd isotopic compositions of the granite porphyry from Langcun
5 YRb/*Sr ¥Sr/*Sr I, MSm/MNd NN I en(t) ToyMa)  Tyy.(Ma)
LC1089-1 6.835 5 0.719 853 0.707 21 0.120 9 0.512 289 0.512 186 —5.6 1415 1376
LC1089-2 6.818 6 0.719 735 0.707 13 0.120 7 0.512 280 0.512 177 —5.7 1427 1390
L.C1089-3 6.545 9 0.719 489 0.707 38 0.1216 0.512 264 0.512 161 —6.0 1467 1417
LC1089-4 4.4870 0.717 349 0.709 05 0.122 3 0.512 368 0.512 264 —4.0 1 306 1253
R4 BRFIERBEAE HIE LR AN
Table 4 Hf isotopic compositions of zircon from granite porphyry from Langcun
Mj (Ma)  "Yb/THE 26 L/ THE 26 T/ TTHY 26 Ly o) (Tl\‘/[:; St
1 142 0.064 848 0.001 100 0.001 571 0.001 100 0.282 534 0.000 030 0.282530  —5.71 1548 —0.95
2 127 0.033 649 0.000 140 0.000 843 0.000 140 0.282 637 0.000 026 0.282635 —2.00 1313 —0.97
3 131 0.057 155 0.000 310 0.001 427 0.000 310 0.282 587 0.000 026 0.282583 —3.84 1429 —0.96
4 129 0.053 719 0.000 160 0.001 306 0.000 160 0.282 528 0.000 026 0.282524 —5.93 1562 —0.96
5 130 0.029 816 0.000 084 0.000 749 0.000 084 0.282 558 0.000 028 0.282556  —4.79 1490 —0.98
6 129 0.052 278 0.000 240 0.001 292 0.000 240 0.282 555 0.000 025 0.282552 —4.94 1500 —0.96
7 123 0.068 835 0.002 400 0.001 681 0.002 400 0.282 675 0.000 041 0.282670 —0.76 1233 —0.95
8 128 0.078 133 0.000 270 0.002 026 0.000 270 0.282 550 0.000 026 0.282545 —5.18 1517 —0.94
9 131 0.041 398 0.000 034 0.001 057 0.000 034 0.282 594 0.000 022 0.282591 —3.56 1412 —0.97
DA AE B BE A AR % 129.7 Ma it 88, 3 Bl 44 SRR HIEIMLE

0.707 13~0.709 05 Fll —6.0~—4.0. % 1£ 54 BE 4 7Y
— By B AR IS (Tow) 4 1.31~1.47 Ga, W B B A5
AR (Town) A 1.25~1.42 Ga. =

6 B B3 0 O T B 7 HLE IR (7 36 3 b7 45 5 . 7
AHT IR 3% 8 ARA X0 5209 13 7 U-P 4 03
7 BE 4 HER B B K CHITHE

0.282 524~0.282 671, V- #4 4 0.282 576; &4 (1) N
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—5.94~—0.87, 1 M FAE, Wi By Be AR I3 (Tp.)
AT 1.23 ~1.56 Ga, F-11.44 Ga.

510 FABEXRE

TR GE (AL 11 5 B 43 28 07 S 0 B AE 0 5 41 R S
A TA M # AT A AY (Chappell and White, 1974;
Collins et al., 1982).S BIAE i 4 — Ml 1 48 I, 4R
WS EC(A/CNK) > 1.1, S F A=t EH A .4
WA LA SE AR ) s TRAE B 2 — 8 i R
J B8 55 1 58 B, A/CNK<Z1.05, & 4 B =1 3% 58
N AR RRE A 1 5 A BUAE 5 A — & A 55 (FE ) A1 L
(BR)INA Bk BE G PERE  9 AH & o Sy TR
S FIAE bl A 721 W) 28 S BRAL 2E R AE 15 A R 48
B A AL, BRI, X 2 A PR 2 AR R A £ T T 45
G

55 L W, PO, M Si0, i #H 56 56 & A LUA 2K
) S A TR AE 5 %A (Chappell and White, 1992; Wu
etal., 2003; Liet al., 2007). BRF 16 5 BE 4 PO, &
AR AL A SIO, & &/ T s AR, 5 A/ AL
b A 7 Ak SR TR) (&1 8) . AE b B b 59 3 4 TR
Foa (B 50) AN A S AUAE 5 A 1 sk B0 T RRAE , 45
G A AthE BRI & (SO, & & 70.46 %~
71.58%) & B (4B Alk & B 9.17%~9.56 % ) (1 45
S B RS AE 5 BE N JE T S AR A, O TR B
H AR

BB A5 A€ b BE 7 A9 85 47 U-Pb 4E 1% 4 129.7 Ma,
TE BT 1 R R RO BT Y AR B AL B
FAEATAE S, PN T 22 A0 R — I ) A BUAE A
M, N KRR 15 48 B BE 2 R A A TS AR I A (136~
133 Ma, Yang et al., 2012) (K 2 Ll A AR 1 48 B4 5
(129~21 Ma, Jiang et al., 2011) . % 37 11 1€ 4
(124 Ma, W4 A4 %, 2005) | 35 46 R 16 K A
(123 Ma, Wong et al., 2009) 55 . A SCWF 5% /Y BR A
16 5 BE 7 5 I 2 A UK 5 TR 5L A BLAY sk 1k
SRR

Whalen ez al. (1987 )3 i Xt A B AL i 75 5 48 19
MBS R, AR A A R RE CE B L GalZr,
Nb.Ce FY & & B 4F A0, 8 42 L 10 000 Ga/Al>
2.6 Al Zr+Nb-+Ce+Y>350X 10 ° & Jy H 51 A &l
1 5 5 B9 R #E . AE 10 000 Ga/Al #l Zr+Nb+Ce+
Y — (Na,0+K,0)/CaO i I, 16 5 B K 2 V% 78
A TRUAE B 2 DX AR P, A5 R g A TR AE B v L —

B8 REFTAE R BEA SiO,—P,O, &l fif
Fig.8 Si10,—P,0;diagram of granite porphyry from

Langcun

(K9), MR BES N AR RS X —45edig
2 LR R 9 3RE (1) 48 5 BE A B A ik CF 2
71.18) VE B (F 1 9.37%) L AR M RN R 20 (A/CNK
H91.04~1.12) %% CaO F1 MgO 4 45 i (ERAG: 2k 25
2000; % 8145, 2007) 5 (2) 4 5 BE # 10 000 Ga/Al
Fo 18 K 2.57~2.90 ( >2.60) , Zr-+Nb+Ce+Y N
379.5X 10 °~462.0X 10 °(>350X10"") ; Hiff + &
W E, T3 Ba P Tif Eu B4R AE 5 A BIE R A —
H(Wong et al., 2009) ; (3) 1k i< BE A i 1 L 3 155 5K
5B LB S A AR A ATUAE A — B, R
sl I 4 A7 9 B D (1] 6a) 5 (4) 46 B BE 45 114 85 1 A
U BE R 808~844 °C, HH Tl = 4k 7K 4% A1, 85 1R A i
JEARER T 8 M R 0 SRR (B R 4R, 2016) , B
FRAE B B 1) 25 T P B T TR B T
{8 781°C(King ez al., 1997).
52 ARRERX

KT ARAE A A R IE , H AT A LA A [
BYINIR : (1) & F A CLAY JBRORE 5 AH T 1 5e 38 40 J5 it
(Whalen et al., 1987; Creaser ez al., 1991) ; (2) &
V5 e PR 3 s — M A o 5 fE (Anderson
et al., 2003; Bonin, 2007) ; (3) Hb 5¢ ¥ 3 45§ 14 4E
i 7 Wi 7K 4% fll (Skjerlie and Dana Johnston, 1993;
Patifio Douce, 1997) ; (4) 5% 8 7 % 1R & (Min-
gram et al., 2000; Yang et al., 2006). Wong el al.
(2009) %t 135 AEAR A FUAE 1 A5 A58 AR, HLIR X
VLMW ) 5 A D e W i 2 5 0
ang et al.(2011) WF5 A4 L AR I A B AE 5 7 R
I 152 1 30 40 0 il 5 B8 AG: A= 5 (2005) TNk %58 5
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B9 B ASAE b B e hl PR 2 5310 S [ i
Fig.9 Petrogenesis diagrams of granite porphyry from Langcun
JiE [ 4% Whalen ez al.(1987) s K4 K U+ 141 35 4692 46 144 4% Wong et al.(2009) 5 K3 LRI L1 4E 4 % 416 Jiang et al.(2011) 5 KR4 46 14 B4
Fk AT 78 56 5 8 Yang ez al.(2012) 3 % 55 L 78 5 45 48 ERKS: 4 45 (2005) s FG. 20 S M B K BE R FE B 45 s OGT. R 40 5 09 1.S F M LR B

A hy 5 g g o e R IXOIR B TS 48 DT A S Ak
B

18 B BE o 55 32 48 BRI X A — v RS B &R
B 5 F o0 2R ERORE B A A o Ak IS 2 P 3 B0 AR
R R RE B CER B A Eufl
SH R T R R R R B KRB TR A TR K
Rb.Th.Pb 4§, 7 #i # i K Nb. Ta . Zr P . Ti %
Y REAE | 55 R i b 5 R AIE AH B0 98 BRI 5T, 3 S R
fE4ER Thi S 58 K #, BA KR IX DL SE 5 Y
Jioh FE 5k % AT E L, 2012; B L 0 A,
2012).

16 = BE 5 19 °Se/%Sr W 4G (A A 0.717 349~
0.719 853 Al ey (O H —6.0~—4.0,7F I;,—ex,(2)
i b, A6 i BE A A AR A b 4 4 R AR R e TR AL I
FrZ A (F 10a) , & WA 5 £ BRI T e, (152 5|
Mg W R A IR Y (White and Chappell, 1983;

Faure, 1986). 1€ b4 B 7 A e (2) L E 9 K 71 (H
(—5.94~—0.87) , 7F e (1) — ¢t B b, 46 b4 BE 75 1%
SE T HME 2 R 7 1.0 Gafl 1.5 Gajifb 4k z
] (&1 10b) , Fir A 53 2 B 3 FReAIE 1) 25 3K U8 X )
ot R P T e (RARTTAE L 2007) . 46 B BE
1 422 Nd P B U AR % (1.25~1.42 Ga) 5 HIWI
Wy Be b AR #E (1.23~1.56 Ga) #HIT , F 1% T-4% T4
PO a1 Nd [al 7 R4 (1.5~1.8 Ga) , 8
M 7 1 HR X it = 2R ool AR b e (R R
A B A b ) 5 SR AR b AR SO A . R T AE
BEA B Tow M 1.31~1.47 Ga, A [ T3 4 F 5%
I AFAE (HRTT W25 ,1999) , [H It IA S BB A 46 B B
J5 DX LA e i A 52 Sy A /D S Hl e ) o TR A
IE B AER DX 8 A [R) 30 A 5 B 2 ik, B ERIE T XY
FEAE [R]85 05 B
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B 10 BRA A6 B BE A I, — exa() B A () & (0)— ¢ BT (D)
Fig.10 Initial St isotope ratio I, vs. gy () diagram and &,(z)— 7 diagram of granite porphyry from Langcun
a. R Lier al.(2013) 50408 R U5 < A 1L 48 54 584595 Yang et al.(2011) 5 HoAB A >R W) 9

BT BIEAS AL i< B e b 3t A 45 40 531 ]
Fig.11 Tectonic environment diagrams of granite porphyry from Langcun
a. JIE¥#E Batchelor and Bowden(1985) 5 (1 RHS AL i 5 s QBEIR PG 20 Al b i Zx (B HR R 15 115 ) A8 1< 2 5 O B He il i 1 e e ) 46 B 5
@ LA A s @A L A BUAL i) % © [ Rl (S ) 465 5 @i IS A BUAE i % 5 b. JIRIEHE Pearce et al.(1984)

53 BARY RKMAERE

T DX P B i A AR A B B B[] i
i KEWFSE . Tang et al.(2017) M AS 5 #4087 X — K
T H AR R 148.1£1.7 Ma; J5 F e % (2013) 3645
AN 2 &2 JE 0 A6 i BEA AR Ry 142.2+ 1.2 Ma;
J 348 A A (2017 ) 0 45 7 7 V2 42 XOE DB 0 16 5 2
AEE R 130.44 1.1 Ma; 8 B 5 (2012a, 2012b) Xf
T A B 4 DX 5 A R I (5 08 85 40 A R AE
o HEAT B A8 AR AR AR L AR 43 i Oy 123.5~
125.5 Ma f1126.9+1.7 Ma, 5 25 B A 45 50 0 IR £ T
(14 22 75 B RERT TR 0 4006 8 B 5 LA AR I R 133.9+

1.3 Ma #1 134.54+1.6 Ma(iff £ 345, 2012) , o] UL #i
VG b DX B B ) 3 B AR P AR IR AR B R
Pt

AR LA-ICP-MS £ 1 U-Pb 22 4F I #5 J
T AL B B 2 1) 42 L s ] 24 129.7 = 1.1 Ma, 5 Tang
et al.(2020) 3R 75 1Y BB A FE 9 47 U-Pb 4F % 127.4 Ma
R 250 LN — B0 AR S A b, B R E AR A A T
16 B B R b K CE R S L I AR A L
I, BRAS A 5R T R A AR Ak 518 R B S BoA U
BF 23 6 2R, FLAR A B AR [R) B sl s i, 5 X3 N ) R
FRASE 2 B i) — 350, 2 7 7 Ml X T 2 AR b XK R
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B 3 — 5 IS S 7=

e X 2R A S A TR A A
A6 5 AT WL A A L A AR T b X,
VLG RN B A5 A A D d 4 A (Li ez al., 20005 4
= RAF,2003) . AR IA AR R 5 ) L A3 OC
(46 1 25 14 R 72 TR ek s AL ol S R AE I 25 28 L (U ok
F 58 & B 43 2 ATl I3 o A BUAE b 2 (AR R,
2010) A BUAE A E M T R A B WL 2 A5 3 1
JUZANW] L WESE A RLAE B X X i A A
1 F6 7R X X AL B o i 3 2 5 ) ol gk (181 11)
R, BR R 6 56 BE A 7E R, — R, % 2 [E i b v AW i
L4 — Al 3 1 0 A BB AE %) 5 X8, Yb+Nb—Rb 3¢
F I b Ve A5 Bl A B X, B4 s B R A
B TE WL T i R BB

oo A AR AR R KB 3 3 R 2 D5 T O
TE— R R T U OK T T AR B 4 (L
et al., 2000; Wang et al., 2005, 2007; Shu et al.,
2008; 47 KB ,2012; B &4, 2013, 2014) , R K
il 8 4 3 A T 32 2 32 ol O T AR B ) 4R R KR 2 R
65 o /RS2 . AR 2 i — R i 2 ROP
A B 1 4 B K Bt 22 R AR R AR B B2 IR A AR
He Il 4, 42 me b RS 35 A5 PR Bl P9 5 R 32 L 1) 36 L
Jo AR A B 4 (Li et al., 20005 Zhou and Li,
20005 Zhou ez al., 2007 ; 5k M7 45, 2012). H AT, X F
5 F ) it Jee e 4 i 5 8] 1 A AS [/ IA IR, L et al.
(2007) ¥ 5% TA Ry #4) 3 %% 4 15k 1] Ry 145 Ma, 111 5K & 4
A(2012) R B 25 (2014) TN h s 25 (i B ) o B0
135 Ma. fEiX — KW #) 15 85 s 52 i F , Wi v Jb 7 145
Ma tH H 76 3l R B 100 2% 1) 325 1L 5 A 8 4 8 e o, T &2
123 Ma & 3K i 16 sh BEAR S5 o) (5 7 k45, 2013) . BB
T A6 B BE A T8 TR B i R BREE  E B T
VO b DX AE 130 Ma 2Z il #4) i PR 58 i 4 € 28 45

(DAE B BEA A BT B R & 0 5 5 e &
e REUN Eu i BE R Lor R & B
A AR A T, BRI KRS R T
A SR A TR B

(2) Sr-Nd-HI{ [A] {7 2 A 58 45 R & W, 16 < BE A
B ) B 3 R T e A b e R A R, O A
/i i ) BT A

(3) 46 54 BE 5 LA-ICP-MS #5 71 U-Pb 4E #%
129.7£1.1 Ma, 5 X 38 KBRS (9 4 5 0% 2l i bR —

0,0 1T R — W Y R 3 A

HMHEELFREFRFHT AL, HLF
NERETHEEESREL, EREAREY
Bt
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