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Abstract: High-silica granitic magmatism is not only considered as one of the key indexes to measure the maturity
of continental crust, but also can provide essential information for understanding the growth of continental crust and
the rare-mental mineralization. However, the origin, evolution, and geodynamic environment of the high-silica gra-
nitic magmatism remains highly controversial. This paper presents a comprehensive study of zircon U-Pb ages,
bulk-rock geochemistry, and Sr-Nd isotopes for the Duocai high-silica granites in the central Tibetan Plateau. Zir-
con U-Pb dating of the studied rocks yields ages of 219+2 Ma, indicating those rocks represent the products of the
Late Triassic magmatism. The Duocai granites have I, ratios of 0. 708 4, £Nd(¢) values from —8. 12~-7.36, and
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topy ages of 1. 65 ~1.59 Ga, similar to the Triassic turbidites in the Hohxil-Bayan Har-Songpan-Garzé (HBSG)

terrane. Geochemical and isotopic signatures indicate that the Duocai high-silica granites might be derived from par-

tial melting of meta-greywackes, and they had experienced a relatively high degree of fractional crystallization.

Combining with the other regional studies, the Late Triassic magmatism in the north margin of the North Qiangtang

(NQ) terrane was induced by slab rollback of the Garzé-Litang Palaeo-Tethyan ocean.
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Fig. 1

Simplified tectonic map of the Tibetan Plateau (a) and simplified geological map of the study area in the central

Tibetan Plateau, showing the main strata and Triassic igneous rocks (b)
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Fig. 2 Geological map of the Duocai granites ( Geological Survey of Qinghai Province, 2006) o
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Fig. 3 Field and microscope photographs of the Duocai granites
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a—field photograph of biotite granite; b—the biotite granite is mainly composed of K-feldspar, quartz, plagioclase, and biotite, with the biotite under-
gone local chlorite alteration ( cross-polarized light) ; c—field photograph of garnet-bearing granite; d—the garnet-bearing granite is mainly composed
of K-feldspar, plagioclase, quartz, and garnet, with some quartz inclusions in the crystal of K-feldspar ( cross-polarized light) ; Bt—biotite;
Czo—clinozoisite ; Gri—garnet; Kfs—K-feldspar; Ms—muscovite; Pl—plagioclase; Qz—quartz
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Fig. 4 LA-ICP-MS zircon U-Pb concordia diagrams (a) , zircon cathode luminescence image (b), and chondrite-normalized
REE patterns of zircon (¢, normalizing values of chondrite are from Sun and McDonough, 1989)
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Table 3 Bulk-rock major (wg/ %) and trace (w,/107%)
elements data for the Duocai granites

Py | SO T AR PNy
FEARS Gy G4 11DC24-1 12 -3
Si0, 74. 66 74.38 72.54 72.08 74. 62
TiO, 0.01 0.01 0.12 0.13 0.05
Al, 0, 13. 86 13.58 14.98 15.30 14.08
Fe,0, 0.07 0.26 0.27 0.51 0.32
FeO 1.00 1.70 1.60 1.50 1.00
FeO" 1.06 1.93 1.84 1.96 1.29
MnO 0.12 0.25 0.05 0.03 0.03
MgO 0.04 0.07 0.19 0.21 0.12
Ca0 0.97 1.05 2.80 2.65 0.48
Na, O 3.61 3.18 3.53 3.65 3.91
K,0 5.08 5.07 2.91 2.91 4.41
P,05 0.02 0.01 0.04 0.03 0.02
co, 0.05 0.02 0.06 0.09 0.05
H,0* 0.16 0.32 0.74 0.63 0.69
LOI 0.48 0.10 0.80 0.61 0.77
Mg" 6 6 16 16 14
A/CNK 1.05 1.08 1.07 1.10 1.17
WE4F  0.81 1.01 1.13 1.57 2.14
DI 92 90 81 82 93
15/ °C 758 764 769 747 759
Total 99. 65 99. 90 99. 83 99.72 99.78
Li 12.6 10.8 45.5 48.6 12.7
Be 1.54 1.56 1.85 3.13 2.61
Sec 4.57 6.70 4.79 4.93 4.58
v 1.10 0.87 6.54 5.99 2.92
Cr 0.96 0.92 0.95 1.42 1.06
Co 93 137 43 114 92
Ni 10. 89 3.01 1.97 2.79 2.95
Cu 1.16 1.40 1.68 1.15 1.67
Zn 4.7 4.1 46.2 25.2 19.9
Ga 16.6 15.6 18.3 20.8 17.8
Rb 189 188 126 150 202
Sr 36 34 139 133 136
Y 99.8 184.0 65.8 23.7 54.9
Zr 111 115 128 95 100
Nb 4.5 0.9 10.0 11.6 10.9
Mo 0.04 0.23 0.21 0.07 0.04
Sn 0.99 0.91 2.05 1.59 1.49
Cs 2.00 2.13 2.79 4.47 2.16
Ba 184 158 465 511 472
La 21.9 11.6 21.4 24.7 13.9
Ce 48.4 22.8 42.1 51.6 29.6
Pr 5.93 2.91 4.81 5.71 3.75
Nd 25.12 12.62 18.31 21.69 15.88
Sm 7.40 4.13 4.54 4.96 5.69
Eu 0.24 0.23 0.97 0.90 0.52
Gd 8.17 9.23 5.86 4.55 7.59
Tb 1.65 2.79 1.22 0.75 1.38
Dy 13. 41 25.21 9.19 4.24 8. 64
Ho 3.48 5.95 2.09 0.71 1.65
Er 12.62 20. 48 6.33 1.98 4.99
Tm 2.14 3.34 0.94 0.30 0.72
Yb 14. 84 23.05 6.10 1.92 4.22
Lu 2.22 3.34 0.83 0.29 0.62
Hf 5.14 5.71 3.90 3.05 3.77
Ta 0.55 0.40 0.82 1.58 1.42
Tl 0.72 0.68 0. 66 0. 66 0.79
Pb 47.2 44.7 23.2 24.2 38.6
Th 14.7 13.0 10.6 9.5 11.7
U 1.71 2.59 2.04 1.49 2.65
SREE 267.3 331.7 190. 6 148.0 154.0
SEu 0.09 0.11 0.57 0.57 0.24
(La/Yb)y  1.00 0.34 2.38 8.72 2.22

. t,./C 353 A Watson F1 Harrison (1983) ,

M 25 BEAE 5 5 FF 5 1 o0 28 i AH XA
(148.0x107°~190.6x10°) , BETERMLITE.
T EM +ICE (LREE/HREE=2.32~7.42) , JfH.
AW Eu %% (8Eu=0.24~0.57) , 7EMEICE
J 4 MG s vEE ALk R ] L (18] 6b) , Z R AL R A FE
EEREFHRALE(HIW Rb U MK), H5 85
Yot R (Flhn Nb Ta Ti #1P) . &4 74146 K
FAEX TR SRR R A BN 45 Ba \Nb Ta  Ti
P, 1 Y. Yb A1 Lu NN & 4
3.3 &2 Sr-Nd FfrZx

Fr41 Sr-Nd R ZAE 5 IS5 SR A TS
BT 4, MEAHE S S5 ARG Se Nd [F7 &R
WA AE LA 215 Ma N 3SR 4T3, A A ke
i Sr/*Sr WY AR HUABL (1, ) 0 0.708 4, eNd (¢) {5
-8.12~-7.36, PIM BeBE AW (1,5, ) A 1. 65 ~
1.59 Ga, BEAKFI0 I8 mr 2E R 2048 i ooty
AR AR = Bt S BUAE A 1Y 1,y FHE (2.3~
1.87 Gaj Tao et al. , 2014) , eNd(t) -1, Fll eNd(¢) -
Ly TAEIER BN (7)), FEE V% A HBSG MR
—EMBUE X3 (She et al. , 20065 Zhang K J et
al. , 2007 ; de Sigoyer et al. , 2014) , T-5ILIEYERT
FER 20 R Tl O s Fige =S it S BIAE
i B9 Sr-Nd [A] 37 2 4 A% B 2 K [R) (Tao et al.
2014) ,

4 e
4.1 HsAKRE

165 25 R A b e EL i ) ) J& MISA 432
75 % ( Chappell and White, 1974, 2001), Hf, M
AR ARTI,, EERIEIL TP AR
TR ALK A, BRAWRMN K,0(<1.9%) I
Rb(<48x107°) &, I HIL A KA (Coleman
and Peterman, 1975; Saito et al. , 2004) , £ =ik
AE6d o BB 5 K,0 (2. 91% ~ 5. 08%) i1 Rb
(126.3x10°~201. 8x10°®) & &, JF H A M
FE1Y Se-Nd [F Z R eNd(¢) {5 }-8. 12~-7.36]
FT B0 1y, BERAERE (1.65~1.59 Ga) , IXELHFAE
WA T M BIAE R 5 A AL b i 6, 75 e
G Y, JF H B A B & 10 000 x Ga/Al A
(>2.6) Fl Zr+Nb+Ce+Y 7t (> 350 x10°°; Whalen
et al. , 1987) , ZRALK GRS 10 000xGa/Al {H
(2.17~2.57; F- 34914 J2. 34) M Zr+Nb+Ce+Y & &
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Fig. 6 Chondrite-normalized REE patterns (a) and primitive mantle-normalized spider diagrams (b) of the Duocai granites

[ normalizing values of chondrite and primitive mantle are from Taylor and McLennan (1985) and Sun and McDonough (1989) ,

respectively |

R4 BRSEFMBEHAENELSE Sr-Nd B RAM

Table 4 Bulk-rock Sr-Nd isotopic compositions of the typical samples for the Duocai granites in central Tibetan Plateau

@M%  Rb/107° Si/107° ¥Rb/*Sr ¥8r/%8r Sm/107° Nd/107¢ 7Sm/™Nd - " Nd/™Nd  t/Ma I, eNd(1)  typy/Ga

11DC24-1 126 139 2.6358 0.71706 4.5 18.3 0.149 8 0.512 16 215  0.7084 -8.12 1.65
Gir-2 189 36 - - 7.4 25.1 0.178 2 0.512 24 215 - -7.36 1.59
Gir-4 188 34 - - 4.1 12.6 0.198 0 0.51225 215 - -7.67 1.62

E: eNd()= [ ("Nd&/'"™MNd) g (1)/ (NN o (1) = 11 %10 0005 typy = (174) X In {1+ (" Nd/"™Nd)g - ("*Nd/"™Nd) py -
("Sm/ N o+ (TSN (x (M= 1) 10 (T SmAMND) = (TSN gy ] s (CPNAZMNAD) py = 0. 513 1515 (MSm/MNd) =
0.213 65 ("*Nd/"™Nd) ¢iur =0. 512 638; (7Sm/ ™ Nd) cyur =0. 196 75 (*7Sm/™Nd) . =0.118; A =6.54x1072yr™"; 1=215 Ma; S=kEH,

(182x107°~323x10°°; FI{H K 242x10°°) KT
LAY A FIAE A, RN A s e,
I, BT IXRE SRR A A BIAE A O ERIE, 2%
PR EAE 5 R 55 0 AR T -9 A BR T RRAIE (A/CNK =
1.05~1.17) i K,0/Na,0 {H(0. 8~1.59) FlAH
X AR Se-Nd RN ALK 7) , CIPW ARifER )
R o il 0.81~2. 14 (REES, G2 4b,
REKT ), HHEGTRaMAM T AEEHY
Y, IXEARAEER S S B K 5 %A 25 L ( Chappell and
White, 1974, 2001 ; Sylvester, 1998) . MAh, F&M7E
Zr=Si0, EIf#F ACF Effrh 595 A S RIAE i X 3k
N (K 8; Watson and Harrison, 1983; Chappell and
White, 1992) , it —20 R 28 &k 4L i< 5 1R 7] GE
BA Y S BUAG R A ISR oA 3

T AL B 7 AN 2 i 4l b 52 ) 5 e A TR
VEF (GBI ) SR, 5 e Al i B M 5%
(Clemens and Stevens, 2012; &, 2017), 2%

1E5d 75 kR 5 B A A4 5 A9 CaO/Na, O fH (0. 12 ~
0.79; “F¥MER 0.45) , 54l iy 48 I8 i 4 1 ml e
BRI AE B B AR 43 (Ca0/Na,0<0. 3; Sylvester,
1998) FELERLR 220, 16 5L T S0 00 0 A1 2 WO RHE 5T
PP A R = e o O NG P b o VA a7
WA AR R N (B 9) o
AR, JLIEYE =S PRt A K
AR DX A AE VB A (9 b e o 51, BV S8 3 1y 9 X
2075 [T 5L IS A HBSG b b = & 20 W B (Liu et
al. , 2021) . dbIEIE A I 3L A X BL 90 SR 4t
HR S — & 5 R0 2 5 e A — U e 2
Wi 2 0 J5 RE S B B A oG, HOA A Nd A
FAF I FIAAK ) eNd (¢) {8 (Peng et al. , 2014; Tao
et al. , 2014) , AL IETEILG M — B tH 55 H 05 2
S-S m rE I A G, HBSG MR =S4l ik
RSB oty iy i 2L I Z R R AT 16l -
A I AR e Nd (o) 325 3 95 R HL NS =2 A i AH X
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Fig. 7 &Nd(t) vs. I, diagram (a) and eNd(¢) vs. ty, diagram (b) for Duocai granites
HBSG Hifk =& 22 i FUE SR A VR T She et al. (2006) , Zhang K J et al. (2007) 1 de Sigoyer et al. (2014) ; JLIEHEM =B it S B 5 45 F
TER R BRABIEAIR Tao et al. (2014) ; JLIEIE=BLNKBEBIRHHLS (2020)
data of the Triassic turbidites in the HBSG terrane are from She et al. (2006), Zhang K J et al. (2007) and de Sigoyer et al. (2014) ; data of

the Late Triassic S-type granitoids and Proterozoic gneiss in the NQ terrane are from Tao et al. (2014) ; data of the Triassic diorite porphyrite in
the North Qiangtang is from Yang Kai et al. (2020)
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Fig. 8 Zr vs. SiO, diagram (a, Watson and Harrison, 1983) and ACF diagram (b, Chappell and White, 1992) for the

Duocai granites

BAE%% (She et al. , 2006; Zhang et al. , 2012; de
Sigoyer et al. , 2014) , ZF EAEALR G eNd(¢) [EAT
Loy IS [] b 92 I 117 € 1K 20 78 Jo 6 i rh oo vl 4R
FrRRA G =& S BUAER A, 145 HBSG Hifk =
B MBUE R Y (8 7)o teAh, H Sr-Nd [FI AR A
AR SACIEIEI % =B 2 b PR (227 £2 Ma) BU4T
AE—E XA (P, 2020), d#E—LHKZ 16
525 T 5 AR e R X s il P 45

H R T i AR o BT iU 32 245 LA T
PIRMEAL . D W BB m b R e e A R
RO R, N2 Y 4 R0 7R (Searle et al.
2009; Glazer, 2014) ; @ Zid 2 UCH I — A7) 25
T MTRER 2 G i B 2 1 5B 72 B i ( Annen et
al. , 2006; Bachmann and Bergantz, 2008; Lee and
Morton, 2015) . A ABFFEIN R, 4% 1 Zo/HE Fl
Nb / Ta B 7] ¥ hy 4L 10 5T 5 9% 45 i o3 S A8 3 1) s s
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(Ballouard et al. , 2016; SAEICAE, 2017), ZF 5
AL B B Nb/Ta {H (4 ~6. 6) F1 Ze/Hf {§
(17~23.5), n] 5425 X1 & 7 AL 54 %5 (Nb/Ta =
3.6~15.3, Zr/Hf=17.3~38.9; BREICEE, 2015) F
BB HEVR (A 4F K %S (Nb/Ta=2.0~5.6, Zt/Hf=
19.1~23.9; XM, 2020) 550 o172 1,
WAk, ZR A6 s B B o AR (DI = 81 ~
93), H—2LHR/RH AT REZ T T 45 i FR B 485 40
5o WFRRE, E5a R oo R AR T LR TR R
ST RVE IR SE N | B 5 R 4G fh 0 e R A
hn, B5AY) HE 5 i 23 % Wi 5 ( Barth and Wooden,
2010; Claiborne et al. , 2010) , Z AL M & T A
KBS HE & BEAX R, H Ti Th/U Fl 6Eu Fi
Hf F s AT E A, (Yb/Gd) | Bl HE & AT
TR (E10) , X S AR L RS 5 2 B 45 i I
B EERUL, U1 T R S A B AL X A e

PR A Z AMAHK A SE Rb MK A, AHANE
gy DO R PR S N 5 o DO A R N R 2T
2017) ., ZRALK AR O Y& RARML, o) 5
REACKEFRIESE L, 5 A A 5 28 B v (8
KA B RHRH A MSRECK A, BHAFX
I HARXT BN, WRE KD T8 e BRE NS &
SAER (RARITAE, 2017) . ZRAE R AR HA R
R CaO  MgO . FeO" HI TiO, & &, H A H AW
Ti 0Eu 5 Hf & EZ M2 IEACEE(E 10), R
HIE R R AT RE L DT T AHE A B BEF Fe-Ti A
RS0 o B 2
4.2 REBHWIKFINFESZHT

T e D S 14 T R P L — L e T — A —
X (HBSG) Hufk 248 =8, T HEAZ 403
D7 s RS Jy ML, AT E T E SRR ZFR
(AFBEEAE, 1991) , WFFEIXALT HBSG Hit a5t
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Fig. 10 Plots of Hf concentration versus trace element concentrations in magmatic zircons for the Duocai granites

FESEMARIL G PO B, W XA X =B AR
FAFRIIRASER], A8 A 18 78 T 8 T AR ) i
AL DT S K AR R L GRS . A LR G ST
T HAETERE AL IEsE L 1 HBSG ik rh =& 4
ARIEIC S (K 11 & 5), ATl A B gL
G E TG SR R BEAE T F 240~ 198 Ma, IE(H
REFE 216 Ma, #PE53 10 IWBERR BT B B oL 4 34
AW N, T HBSG bk rp gk 2 R R A2,
BB D, XA AR IR 4 A T 230 ~ 188
Ma, WE{EAEIS K 29K 210 Ma( & 11) . db3EVEILZ
TR b DX = e g T BB T A AR R
239~232 Ma, FRHZETHH -2 20540 T
KB BE(Liu et al. , 2016) . FIHTE 2 AETETE T 1 X
PO T — BRIk s - =82 LA -5 Nb X
#, TR EDTE 229 Ma H A0 B ) mE A0 b 2L
TEIEHARZ N (Wang et al. , 2008) . iy Ho G iE i 5
TRVEF B 4 G W AT RE & AEHE 213 ~ 204 Ma ( Song et
al. , 2015) . Yang %5(2012) ¥#F5¢ X R A% E k&

HH S AT 198 v P A v B A8 T O Y A=Y Ar
AR AT, E— 20 PR il 4 4 B B TE) 24928 201 ~
193 Ma, B, ATLAHHE A SCOESE 0 28 i kAR
(2192 Ma) B F — A~ LA /R o = 3 1049
WERE T T, Liu 25 (2021) B9AF5E 48 7 75 5
Jrrh iR = S A B L B A R AR A R AL, TF
HAHBIH 229~219 Ma 218~217 Ma 1 215 ~209 Ma
=R RAEM . Hrbh, 5—%:(229~219 Ma) F% 0
Bk R HEIN K, SRR M ST AR 4 il
K (Wang et al. , 2008) ; 1M J5 W% (218 ~217 Ma
215~209 Ma) FEZ UG R BE N K A, 2 iR
J el B R B TR T R ( Liu et al. , 2021)
T HMRYE X B C A AR AR AR B X L2 R AT DA e
5T X e =&t rh e s 3 s (46 28 R G i
) BIAS AR IS 5 5 T RS AR T Y 43 A7 B Ta) 77 7R
HERES(E 1), B, WFepios G 5T
U5 A IR AR LA PT g2 1 X — B B AR b s
A R R R TR 1 22 e Rk A 1 o R G BEERL 2R
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FEIETEI LA AT 1] 7Y - P R~ A - SO IR =S 2 A B A U-Ph 4RI A5 T (AR IR B IR 5)

Zircon U-Pb ages of the Triassic magmatic rocks in the north margin of the NQ terrane and HBSG terrane

RS5 ALERELGMA AT ER-BERN-NE-HRME=BLERETET U-Pb FREE

Table 5 Zircon U-Pb ages of the Triassic magmatic rocks from the northern part of the NQ terrane and HBSG terrane

KRS Fosin FiE/Ma AFIRIRE(£20) ARy s B4 o IR
CIEHILZE (n=36)

LB12-1 ey 230 2 LA-ICP-MS #5 £ U-Pb Jil4E XM 5 (2016)
SC6 HHENE A 219 1 LA-ICP-MS #5471 U-Ph JlI4E Tan %5 (2020)
GS2 RN A 217 2 LA-ICP-MS #5457 U-Ph JlI4E Tan %5 (2020)

B6067-1 RN A 221 1 LA-ICP-MS #54 U-Pb MI4E Tan 55 (2020)

B6067-2 5L/ SRR 222 1 LA-ICP-MS #5435 U-Pb Jj4E Tan % (2020)

02TT-20 Wik viE 220.2 3.4 K-Ar J4F Wang % (2008)

02TT-19 PRI 219 5 4O Ar- 3 Ar AR Wang 4 (2008 )
cY NKA 230 2 LA-ICP-MS #5471 U-Pb 4 FHES(2018)

DC36-2 ZRA 234 3 LA-ICP-MS £ 47 U-Ph JI4E Liu %(2016)

XW06-3 MRS 236 2 LA-ICP-MS #5417 U-Pb J4F Liu %(2016)

- INKHr 2 227 2 LA-ICP-MS %41 U-Pb JlI4F Pl 5 (2020)

D7001 WA 223.5 5 LA-ICP-MS #5417 U-Ph J4E FE1E(2016)

Q3-13 AHENKE 208. 54 0.43 LA-ICP-MS £ 47 U-Ph Ji4E SR IERG S (2013)

03-13 FYN K 201.7 1.3 B AT A 4R UL HRAE (2013)

- RN 222.3 1.7 FIRA Y A= Ar 4 ZRIH4F(2012)
Sj-1 AN 183 - - ZEAH1 45 (2009)
- WA 239.8 3.1 SHRIMP 447 U-Pb fl4F B R4 (2009)

J0404 ZRA 201.2 4.7 SHRIMP #5471 U-Pb 4 453 (2006)

J0408 A 208 3.5 SHRIMP %547 U-Ph 4 45t (2006)

Jo412 AN A 208.6 4.4 SHRIMP %577 U-Pb Jl4F 4 53 (2006)

- SRR 212.3 2.1 AR U-Ph Wk T SRFELAE(2008)
- RN 196. 8 0.3 SRS 1 U-Pb FFHEE(2008)
- ABENKE 215.4 0.8 FUBURAS A U-Pb 2% T FEESF(2008)

- MBS 237.6 1.7 LA-ICP-MS #547 U-Pb 4F XIAR4E(2010)
GS3 YL 221 1 LA-ICP-MS #5417 U-Ph J4E Zhao %5 (2014)
LM12 MBI A 227 2 LA-ICP-MS #5417 U-Ph Ji4E Liu %(2019a)
DR2 B 228 1 LA-ICP-MS #547 U-Pb 4 Liu %:(2019a)
TB7802A BaBHERINK A 235.2 1.2 LA-ICP-MS #4 U-Pb MI4E EHHR(2009)
TB7814 BARAKERNKS 228.7 1.2 LA-ICP-MS #5A U-Pb MI4E EHH#(2009)

BSBDB MK 216 1 - Qian % (2014)
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e APk I/ Ma AFIRIRZE (£20) KIS RES Bdf St IR
JL02-1 BN A 217.3 2 LA-ICP-MS #5415 U-Pb J4E Liu % (2021)
YS04-1 N 217.6 .8 LA-ICP-MS #A U-Pb MI4E Liu %(2021)
GQOo4 WA 230.6 .4 LA-ICP-MS #5471 U-Pb J4F Liu B 45(2020)
YS41 WELkA 231.4 1 LA-ICP-MS #54 U-Pb MI4E Liu B 45(2020)
TB039-5 APNKE 214.5 4 SHRIMP 47 U-Pb M4 Yang 4¥(2012)
TB054-1 WG 213.2 .5 SHRIMP 547 U-Pb 4 Yang 5§ (2012)
Al AP L — P BE WA R — H AR (n=55)
- ViAsES 201. 8 .8 SHRIMP X545 (2006)
- ALk 203.3 1 SHRIMP X545 (2006)
2007K361 TER NS 213 SHRIMP Zhang %5 (2014)
2007K249 A =i (BER) 212 SHRIMP Zhang %5 (2014)
2007K419 i 221 SHRIMP Zhang %5 (2014)
2006K016 K INK A 202 SHRIMP Zhang % (2014)
2007K351 A 193 SHRIMP Zhang % (2014)
2006K006 TR A (BER) 212 SHRIMP Zhang 5§(2014)
2006K096 AR (BER) 213 SHRIMP Zhang %5 (2014)
2006K201 A6 <A (BER) 225 SHRIMP Zhang %5 (2014)
04RZ-W1229-4 AL B 212.5 SHRIMP U-Pb Jj4F £ 42 NS5 (2006)
2406a YL 211 LA-ICP-MS #5475 U-Pb Jl4E Wang % (2011)
2406b YU 210.9 1.6 450 Ar-¥ Ar AR Wang %5 (2011)
2121-6 ralipes 210. 4 1.9 S0 Ar- Y Ar 4R Wang % (2011)
2114-1 Al 210.4 1.9 S50 Ar-¥ Ar P4 Wang % (2011)
10QB05-1 AR 214.6 1.4 LA-ICP-MS #41 U-Pb Jll4E Wang %5 (2018)
B4989-6 B JTGE I 208. 1 0.8 LA-ICP-MS %547 U-Pb 4 H55855(2019)
B4989-3 B 206. 1 1.2 LA-ICP-MS £ 47 U-Ph J4E H55055(2019)
B4983-1 YLt 208.2 1.3 LA-ICP-MS #5457 U-Ph Jli4= H 52585 (2019)
B4978-1 FaE i s 207.5 1.1 LA-ICP-MS #5471 U-Pb 4 H55:4:(2019)
B4965-1 B 203.8 1.9 LA-ICP-MS #5 £ U-Pb Jil4E H55245(2019)
B4959-2 e 205. 1 1.8 LA-ICP-MS #5417 U-Ph Ji4E H5555(2019)
DC26-1 R EEIN A 208.5 1.4 LA-ICP-MS #f U-Pb MI4E Liu % (2021)
RQO7-1 BRI 208. 7 1.4 LA-ICP-MS #5471 U-Ph Jl4E Liu %5 (2021)
JK06-1 RN A 210. 1 2 LA-ICP-MS #5435 U-Pb j4E Liu % (2021)
7ZD02-1 BN A 210. 1 1.5 LA-ICP-MS #56 U-Pb 4E Liu %(2021)
0826-1 RN A 205.9 3.5 LA-ICP-MS #5/ U-Pb MI4E Liu %5 (2019b)
0826-2 RN A 206.7 3.3 LA-ICP-MS #5645 U-Pb Jl4F Liu % (2019b)
0904-1 R INK A 210.8 2.7 LA-ICP-MS 547 U-Pb JU4E Liu % (2019b)
RQ-1 AVRNK S 214.9 2.2 LA-ICP-MS #5457 U-Pb J4E Liu % (2019b)
JK-1 ABENKA 211 1.3 LA-ICP-MS #54 U-Pb MI4E Liu % (2019b)
0676 2 210 3 LA-ICP-MS £5 77 U-Pb {4 Cai 45(2010)
0651 ZIA 205 LA-ICP-MS #5471 U-Pb J4F Cai %§(2010)
WQ-354 AT R 211.3 1.2 LA-ICP-MS #565 U-Pb J4F Zhang H F % (2007)
Y-4 VA=l 221 3.8 SHRIMP Zhang %5 (2006)
M-2 WAk 216 5.7 SHRIMP Zhang %5 (2006)
CDU26 Viaska 195 B U/Ph Roger 4 (2004)
CDhU114 REOAER S 188 MUEA U/Ph Roger 4 (2004)
DB35 fAINELE R A 197 #i 41 U/Ph Roger %5 (2004)
- RN A 224 SHRIMP Yuan % (2010)
- X FRIERA 215 SHRIMP Yuan %:(2010)
- kA 205 SHRIMP Yuan %(2010)
TA4 BARAKERNRK S 223.6 LA-ICP-MS #5435 U-Pb j4E Xiao % (2007)
JL2 A KA 228.4 1.9 LA-ICP-MS #5645 U-Pb Jl4F Xiao 45 (2007)
JL1 BAB KNS 219.3 2.9 LA-ICP-MS #5417 U-Pb JM4E Xiao 45(2007)
0601 AN 219 2 LA-ICP-MS £ 47 U-Ph JiI4E FE971(2010)
0618 RN KA 216 5 LA-ICP-MS #:47 U-Ph JI4F 357711 (2010)
0746 ERA 208 1 LA-ICP-MS %5 47 U-Ph Jl4F W1 (2010)
0742 R 205 2 LA-ICP-MS #5471 U-Pb Jll4E 5575 W] (2010)
0732 RN A 206 2 LA-ICP-MS #5/ U-Pb MI4E 25751 (2010)
YS26-1 RIS 216 2 LA-ICP-MS #5/ U-Pb MI4E EhB45 (2020)
YL-2 KA 218.9 3.5 SIMS %% 47 U-Pb Ji4F JRR A5 (2022)
YD-1 BRI A 222.4 1.9 LA-ICP-MS #5 £ U-Pb Jil4E FE T AE (2022)
YD-2 RN A 218.3 1.4 LA-ICP-MS 547 U-Ph Jl4E FE A (2022)
YL-1 — KA 219.4 1.2 LA-ICP-MS 547 U-Pb JI4E J5 R A (2022)
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AN, 234 X L ol 0 2RI oT R, 1T
I W 7 s S s AL JE s L A = S Al &
T MR - R At #2239 ~232 Ma 20 T
- R T R R B I, TR R T AT -k
HA MORB/OIB 3% Zk P i g 28R 4% %+ (Liu et al. ,
2016) ; &/DM 229 Ma FFUf, H £ - BRIE 7 ) 5
h, TEEURIA ST A R R B IS VE Nb X
ALV HA I eNd (1) [R5 (Wang et al. |
2008; XIM:ZE, 2016; Liu et al. , 2021) ; #4219 Ma,
PEBEE AR o ) RF LT, PR R A KBRS
ik, #EMHFER A mH6, 7R —HER3 1 E 5 T
77 A R BT v B N A L TR R AR ) (AR SC) R A
PR3 5 (Tan et al. , 2020; Liu et al. , 2021) ;
201~193 Ma, JbIEIHEILS KH %40 T—4> 5 hli i
AR S, BT X R Gt s kA AN R R
FERAS s E AR TEAE R, 90 6 A BE R Ak A B TN
KA (R ER S, 2013)

(1) ZEEAEALR S E A U-Pb 4 219+
2 Ma(MSWD=0. 28) , FHH A = F K G 30
)t/ 8

(2) ZREREAERA B RN %5 HBSG Hiik
SR AMBUS (AP MR G, JFH 4
D3 T B R o B 25 i

(3) dbIEyidust e H R g =B i b iRt 5 3%
F (FE R AL ) B AR AR AT RE S H Al - B E
FEEE TR A AR R IR E 2 VAR O

Higt AR IR THIERE HELK
T REBEEMARGXCE IS, TR E K
TRIAEFR IR KA B EZBFRRAKKSN
e, MRS R XAR T PERRRS
(K %) B pE 30 Jkwn TR Ae B MR 5 28 0 0h R
W eh b ats 155, R R R,
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