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Abstract: Yemaquan monzogranite pluton is the largest outcrop in North Altyn, with a medium-coarse grain and porphyritic
texture. This paper aims to discuss the genesis and diagenesis environment of the monzogranite, and the tectonic evolution of
North Altyn. Thus, it is necessary to study petrology, geochemistry, zircon U-Pb chronology and Hf isotope of the pluton.
The zircon U-Pb age data suggest that the monzogranite was generated at 450—453 Ma. The rock shows significant features of
I-type granite with high ratio of Na, O/K,O (1.72—2.29), aluminum saturation index (A/CNK=10,99—1.10) and negative
correlation between P, O; % and SiO, %. The REE pattern shows depletion of HREE, relative enrichment of LREE, and
slightly negative Eu anomaly. In the primitive mantle-normalized trace-element diagram, the rock shows strong enrichment of
Rb, Ba, Th, U, K and depletion of Nb, Ta, P, Ti. The values of en; (¢) range in 5.52—10.75. The two-stage model ages
(¢tpmz) vary from 0.75 to 1.09 Ga. These characteristics indicate that the source rock was formed from the juvenile crust
(basites). Considering the regional tectonic setting, it is concluded that the monzogranite was generated by partial melting of
the basites at the root of the orogenic belt in the syn-collision to post-collision environment.
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Fig.1 Geological sketch map of the study area at the east of Bashikaogong basin, North Altyn
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Table 1 Major (%) and trace element (10 °) compositions
of the monzogranite
5 16CL225 16CL226 16CL227 16CL228 16CL229 16CL230
SiO; 66.94 65.39 65.17 65.04 66.11 67.48
TiO; 0.55 0.55 0.58 0.59 0.57 0.53
Al O3 15.99 16.70 15.92 16.25 15.27 15.56
Fe, O 1.35 1.36 1.54 1.28 1.44 1.29
FeO 2.14 2.05 1.98 2.24 2.02 1.85
MnO 0.07 0.08 0.07 0.08 0.07 0.07
MgO 1.80 1.81 1.77 1.80 1.76 1.66
CaO 2.46 3.68 3.51 3.49 3.14 3.31
Na; O 4.54 4.58 4.30 4.55 4.18 4.32
K, O 2.41 2.00 2.36 2.06 2.43 2.38
P, Os 0.18 0.19 0.19 0.20 0.19 0.17
LOIL 1.39 1.45 2.44 2.27 2.61 1.24
Total 99.83 99.84 99.84 99.85 99.79 99.85
A/CNK 1.10 1.02 0.99 1.01 1.00 0.99
La 36.99 29.04 37.36 29.81 31.15 28.65
Ce 66.21 60.68 76.60 68.11 67.76 60.18
Pr 7.67 7.14 8.51 8.60 7.85 7.19
Nd 28.54 25.74 29.84 31.70 28.60 25.44
Sm 5.38 4.78 5.37 6.31 5.19 4.64
Eu 1.28 1.27 1.33 1.43 1.29 1.15
Gd 4.57 3.92 4.58 4.81 4.36 3.92
Tb 0.74 0.61 0.67 0.79 0.68 0.60
Dy 4.17 3.45 3.75 4.46 3.80 3.37
Ho 0.76 0.63 0.70 0.81 0.69 0.62
Er 2.20 1.85 1.92 2.35 1.91 1.74
Tm 0.34 0.28 0.29 0.37 0.29 0.27
Yb 2.03 1.83 1.87 2.33 1.86 1.76
Lu 0.28 0.28 0.28 0.33 0.27 0.27
> REE 161.17  141.51 173.08 162.21 155.69 139.82
LREE/ _
HREE 9.68 10.01 11.31 8.99 10.25 10.14
O0Eu 0.77 0.87 0.80 0.77 0.81 0.81
Cs 8.32 5.29 4.73 5.18 3.03 7.73
Rb 88.81 58.65 87.21 65.43 66.94 80.85
Ba 774.07  836.55  848.82  844.56 1015.78 778.97
Th 10.99 8.45 10.60 7.96 9.25 10.47
18] 2.79 2.89 2.43 2.32 1.78 2.31
Ta 1.22 1.15 1.03 1.41 1.03 1.02
Nb 14.03 13.91 14.75 18.07 14.86 14.49
Sr 314.57 372,98  330.37  352.32  307.71 329.07
Hf 5.60 5.57 5.25 5.56 4.96 5.07
Zr 219.03  208.31 189.51 196.34 186.24 185.74
Y 20.64 18.60 18.69 22.95 19.10 18.11
Li 31.96 25.09 29.42 35.49 30.05 35.24
Be 2.48 3.19 3.17 3.12 2.30 2.72
Sc 6.73 7.59 9.94 8.36 6.14 5.97
Cr 25.13 22.01 28.39 21.98 16.94 16.46
Co 9.80 9.51 10.72 10.85 8.43 7.95
Ni 17.09 16.56 19.39 18.99 14.43 15.92
Pb 19.84 24.51 22.04 22.76 24.02 23.18
Rb/Sr 0.28 0.16 0.26 0.19 0.22 0.25
Sm/Nd 0.19 0.19 0.18 0.20 0.18 0.18
Nb/Ta 11.50 12.10 14.29 12.78 14.38 14.25
Zr/Hf 39.11 37.38 36.08 35.34 37.58 36.66

M 22 /M F 10%.

B A0 1Y J3 18 AT AL JER By DX B 5 B, A i A
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SRR AR TAE. 45 A 1 U-Pb 2 4F 76 b [ b 57 F}
e b BT AT Y BT R Bl 8l g 2 T R 2 G 58 A R
Z[E Thermo Fisher 2 &) &% # — 4 Neptune Plus
R Z 35 B R B S A A 55 [/ Coherent 283 | A=
72 Geol.asPro 193nm 34 0% 3 i R 48 (LA-MC-
ICP-MS) B#OGF i DL He AF 28050, 3 ik R BE 5 42
M 32 pm AR 8 Hez 78 ¥ 4 il ik 2 7 Z /1, S5 H
FE] 3 FH 9 85 A AR AR 91500 188 223 W) 174X
i B B AL IF R T GI-1 AR A S B Am e X a1 v
B 1 AT 36 k. D a5 10 A 3L SR P o I B R 2
X B 2 32 it & 1) ICPMSDataCal # /% (Liu et al. »
2010) F1 Ludwig(2003) 1 Isoplot 3.

B HI[E 2R 20 A D37 vb ] 3 5B 2 B
ST SE BT R Jili 8l g 2 o R 92 0 = 58 A i AR s
Neptune Plus £ # W % B T & i% 1 Compex
Prol93nm #OG ] i & 4t (LA-MC-ICP-MS) , 2 5
AR R He £E 34 bl ) 5t 280 <0, 3 ik A2
A4 pem 0 5 ISP LB 58 B B A AR RE GI-1 4R
2y B, R AR b B bR i GI-1 T HIE/
TTHAM I ABCE- #4906 R 0.282 00740.000 025(20).
BI4E O HL/ T HI TR, Lu 9328 B HOR 1865 %
10" « a '(Scherer et al., 2001) .38 e (1) B} R
P BRORL B A HE R A2 3R {5 Lu/"" HE=0.033 6.,
TSHE/MTHE=0.282 785(Bouvier et al., 2008).
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4.18%~4.58%, K, O it R 2.00% ~2.43% , 21§,
G K,0+Na,O K 6.18% ~7.01%.Na, O/K, O
ey 1,72 ~ 2.29. ALO, & & K 15.27% ~
16.70 % A A # M FANFE % A/CNK 4 0.99~1.10,F
¥ l.02, mAER T — S A A R 2 IR
o (N1.8~2.00<C3.3 B R NEHE  FE M TE K, O-SiO;
P it b 5 7 A RME R 51 L DL R AR 2 B2 Rk
B PR MR 0T — 550 AR TR B 5 (3R 1, 8] 3a.3D).

AAO B T B (REE) B 139.82 X 10 ° ~
226.38 X107 °, % [ H # £ (i (LREE/HREE)
8.99~21.54. B + HHEMEM 7, KREMR -
v S T A e o LT e G B = B S Y g )
i Eu 5% ,0Eu g 0.77~0.87(F 1./ 4a)."h# + 1
LTRSS MINA AT A AT Y
A ¥ (Douce and Johnston, 1991; Bea er al., 1994) .1k
HICEHE B8 % % Rb.Ba, Th,U.K %0 £, 1fij #]
XF5 4 Nb Ta \P.Ti S50 % (£ 1, &l 4b).

4 B U-Pb R 2= & HE [ AR
FRAIE

FEfh 16CL225 (FF it Ry R 45 4, SR FE AL N
N39°1.253",E90°50.832") . B 47 S K AR R L B AT B
A ARG A S A Th/U e N 0.4~1.3, K
WL Y A 3% 45 4 (Koschek, 1993; Corfu et al.,

2003; Wu and Zheng, 2004) .8 5 3% & K 76 76 1%
IR T LB S0T  AFLFR 43 D00 TR A2 3] 5 09 0 e s % A
Y 5 O T A 85 R 8 8 L B 2 I S i R 4 B A Y
WA, FE A 20 AN DU A5 A8 I ASCSF- 2 4R % S 453.4 +
3.6 Ma, fRE A RA 45 AL (K 2, & 5a). [FI, 3
P67 UL EFH TR 5 4 8 T30 20 AN 52 4T
JEAE HE R Z R 85 0 en (1) 5.52~8.94, F
BHE R 7.07, FL By B AR 720~863 Ma, B Bt
MER AR 1ome 9 871~1 086 Ma(5E 3).

FEfh 16CL230 (FF i Ry ok 45 4, SR FE A R
N39°1.986' ,E90°50.484") : & A1 B K IR, HoAA B &
(0 SR % BT o o B %) o SR B R B AR R A
T AEVE TN B LR T, 3 43 T TR 32 s 10 ok i & AR
25 20 T A 25 5 R 4 5 . B 2 D 5 3 R 4k O 1Y)
A5, L Ar 16 AN & 9 I AT 29 4F % R 450.7 £+
3.8 Ma, fRRA Y 245 b AF % (3% 2, 18l 5b) XL 1
FHF IACE 259 48 8 500 16 A4S0 A5 8 7 B 47 HA
AL 2 MR, 85 AT e (1) N 5.67~10.75,F ¥ {H A
7.24, AR Be AR IS O 649 ~838 Ma, [ B 5L,
AEWE £ e 753~1 070 Ma($ 3).

5 118

51 EUhBHNKRREARERR

W B A 5 (2003) 19 7 [ A A B v b DX 12 1R
HEAT T ORAFE ARAF Y AR i3 Ry 443 5 Ma (S #T 7
200 TIMS) 3K JUAE R, 28 F (e AL BT /K 43 B 5 R
DX %12 4 A R AT BT A1 Hb 5 8 A O BORE L 3 H R 2 A
FESHEAT T 4547 U-Pb LA-ICP-MS & 4E 50 #7 » 43 Br
SRR ZCH RZ AL BTN 450 ~453 Ma, J& B P
E KAL)
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®2 ZKERBHEA LA-ICP-MS U-Pb EE MR &R
Table 2 LA-ICP-MS zircon U-Pb isotopic data of the monzogranite

e FH(107%) [0 LU AE AE Y (Ma)

i 3 — = 7 206 :

Ih U lh/U Z(J/Pb/zoﬁpb 10. 207Pb/235U 10_ 2()6Pb/238U 10_ ZOth/Zs&U lo‘
16CL225-01 497 810 0.61 0.055 1 0.000 3 0.544 6 0.009 4 0.0717 0.001 2 446.4 7.3
16CL225-02 649 898 0.72 0.055 1 0.000 3 0.562 5 0.009 0 0.074 1 0.001 2 460.5 7.1
16CL225-03 587 992 0.59 0.057 8 0.000 4 0.578 6 0.008 4 0.0725 0.001 0 451.5 6.2
16CL225-04 506 876 0.58 0.058 9 0.000 4 0.576 0 0.010 9 0.071 0 0.001 4 442.0 8.2
16CL225-07 900 706 1.27 0.055 6 0.000 3 0.573 2 0.012 4 0.074 8 0.0015 465.0 9.3
16CL225-08 163 434 0.38 0.060 2 0.001 0 0.622 2 0.0210 0.074 8 0.001 7 465.1 10.1
16CL225-09 406 840 0.48 0.056 2 0.000 4 0.553 5 0.010 4 0.0715 0.001 2 444.9 7.5
16CL225-10 692 1033 0.67 0.058 7 0.000 6 0.604 8 0.014 1 0.074 8 0.001 9 464.9 11.6
16CL225-11 200 365 0.55 0.059 4 0.004 5 0.6131 0.066 3 0.074 0 0.002 7 460.5 16.4
16CL225-12 667 1323 0.50 0.056 6 0.000 4 0.576 4 0.013 3 0.073 8 0.001 6 459.3 9.5
16CL225-13 742 894 0.83 0.058 4 0.001 0 0.592 8 0.008 1 0.073 8 0.001 6 458.9 9.9
16CL225-14 587 1148 0.51 0.058 5 0.002 3 0.581 8 0.037 2 0.071 8 0.001 8 447.2 10.6
16CL225-18 435 858 0.51 0.055 3 0.000 4 0.567 4 0.009 6 0.074 4 0.001 1 462.6 6.7
16CL225-19 886 1486 0.60 0.056 4 0.000 4 0.560 3 0.007 4 0.072 1 0.000 9 448.6 5.5
16CL225-20 535 837 0.64 0.057 2 0.000 6 0.5723 0.012°6 0.072 6 0.001 3 451.5 7.6
16CL225-21 379 837 0.45 0.055 9 0.000 4 0.546 5 0.009 6 0.070 9 0.001 3 441.3 7.9
16CL.225-22 342 490 0.70 0.057 7 0.000 6 0.588 5 0.024 0 0.073 9 0.002 9 459.5 17.3
16CL225-23 705 990 0.71 0.056 8 0.000 4 0.578 5 0.008 4 0.073 8 0.001 0 459.2 5.8
16CL225-25 754 1232 0.61 0.058 1 0.000 7 0.601 4 0.029 8 0.074 9 0.003 2 465.3 19.1
16CL225-26 359 593 0.61 0.056 2 0.000 3 0.549 7 0.014 0 0.0710 0.001 8 441.9 10.7
16CL230-01 444 639 0.70 0.064 8 0.001 5 0.6630 0.0313 0.073 9 0.002 2 459.7 13.1
16CL230-02 378 698 0.54 0.055 2 0.000 3 0.550 4 0.011 3 0.072°3 0.001 5 449.7 9.0
16CL230-04 229 518 0.44 0.057 7 0.000 4 0.578 0 0.009 4 0.0727 0.001 2 452.3 7.4
16CL.230-05 422 732 0.58 0.057 2 0.000 4 0.563 7 0.010 7 0.0715 0.001 4 445.0 8.3
16CL230-06 411 758 0.54 0.056 4 0.000 4 0.557 2 0.010 4 0.0717 0.001 3 446.2 7.9
16CL230-07 548 858 0.64 0.056 4 0.000 4 0.568 9 0.010 0 0.073 1 0.001 4 455.1 8.5
16CL.230-09 499 669 0.75 0.055 4 0.000 5 0.552 3 0.008 2 0.072 2 0.001 2 449.6 7.2
16CL230-11 293 517 0.57 0.056 4 0.001 0 0.5719 0.013 9 0.073 4 0.001 1 456.7 6.5
16CL.230-12 316 385 0.82 0.057 4 0.000 8 0.5811 0.010 9 0.073 4 0.001 0 456.5 6.0
16C1.230-15 847 909 0.93 0.059 8 0.000 8 0.587 3 0.007 0 0.071 2 0.000 7 443.3 4.4
16CL.230-16 351 704 0.50 0.056 7 0.000 5 0.574 0 0.006 3 0.073 5 0.000 9 456.9 5.4
16CL230-18 416 475 0.87 0.054 8 0.000 4 0.551 8 0.014 0 0.0731 0.001 8 454.6 11.0
16CL.230-19 539 476 1.13 0.063 0 0.000 8 0.630 6 0.017 8 0.072 5 0.001 6 451.3 9.6
16CL.230-23 470 547 0.86 0.055 5 0.000 3 0.546 0 0.008 0 0.071 4 0.001 1 444.6 6.5
16CL230-24 431 756 0.57 0.055 4 0.000 3 0.552 9 0.008 4 0.072 4 0.0011 450.7 6.6
16CL.230-25 716 967 0.74 0.056 5 0.000 5 0.567 9 0.009 6 0.072 9 0.001 4 453.4 8.2

0.080 |- (b)Ff: it %5 : 16CL230

&
449.6+7.2 Ma

0.078 446.2+7.9 Ma

0.076
0.074

0.072

0.070 -

0.068 - TP £ < IS4 -
Mean=453.4+3.6 Ma 0.068 Mean=450.7+3.5 Ma
MSWD=0.95, n=20 MSWD=0.58, n=16
0.064 L L 0.066 L L L L L L L
0.4 0.5 0.6 0.7 0.8 0.48 0.52 0.56 0.60 0.64 0.68 0.72 0.76

Wpp25y Wpp 5y
K5 ZRAERA B8O PR R OC BRI U-Pb 4R 3 Fil 1K

Fig.5 Cathodoluminescence (CL) images of representative zircon grains and zircon U-Pb concordia plots of the monzogranite

FEHAT I, REh A R R LB W AA S SRS BRI, B & Y REE &
FhAE RS 4 R H B R T A s B KO SRR 400~ 6% (Whalen et al., 1987;
AOM B A RN UG B R LR R G 5 BUE AR 2007 5RARSE 2012) B R K AE A
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RI —KERESEA LA-ICP-MS Hf AU E 0 &R

Table 3 LA-ICP-MS zircon Hf isotopic analyses for the samples from the monzogranite

16CL225-01 446.4 0.023 356 0.000 135 0.000 758 0.000 003 0.282 697 0.000 013 6.97 781 984 —0.98
16CL225-02 460.5 0.037 430 0.001 265 0.001 204 0.000 037 0.282 689 0.000 014 6.86 801 1002 —0.96
16CL.225-03 451.5 0.030 057 0.000 374 0.000 973 0.000 010 0.282 701 0.000 014 7.15 780 976 —0.97
16CL225-04 442.0 0.049 730 0.000 411 0.001 621 0.000 013 0.282 709 0.000 015 7.04 782 976 —0.95
16CL.225-07 465.0 0.075 396 0.001 801 0.002 377 0.000 055 0.282 727 0.000 018 7.92 772 938 —0.93
16CL225-08 465.1 0.040 287 0.000 431 0.001 337 0.000 014 0.282 688 0.000 015 6.87 806 1005 —0.96
16CL225-09 444.9 0.024 452 0.000 139 0.000 799 0.000 004 0.282 680 0.000 012 6.30 806 1026 —0.98
16CL225-10 464.9 0.062 159 0.001 107 0.002 009 0.000 033 0.282 727 0.000 015 8.05 764 930 —0.94
16CL225-11 460.5 0.020 878 0.000 573 0.000 721 0.000 016 0.282 696 0.000 013 7.22 782 979 —0.98
16CL225-12 459.3 0.081 491 0.001 226 0.002 664 0.000 029 0.282 692 0.000 017 6.47 830 1026 —0.92
16CL225-13 458.9 0.067 293 0.001 554 0.002 242 0.000 050 0.282 710 0.000 018 7.25 793 976 —0.93
16CL225-14 447.2 0.063 321 0.000 959 0.001 881 0.000 035 0.282 702 0.000 017 6.83 797 993 —0.94
16CL225-18 462.6 0.041 836 0.000 203 0.001 290 0.000 003 0.282 748 0.000 014 8.94 720 871 —0.96
16CL225-19 448.6 0.049 673 0.000 793 0.001 566 0.000 023 0.282 704 0.000 015 7.00 788 984 —0.95
16C1.225-20 451.5 0.025 792 0.000 324 0.000 793 0.000 009 0.282 689 0.000 015 6.78 793 1000 —0.98
16CL225-21 441.3 0.052 188 0.000 394 0.001 532 0.000 011 0.282 729 0.000 017 7.75 752 930 —0.95
16CL.225-22 459.5 0.065 883 0.001 637 0.002 081 0.000 055 0.282 660 0.000 016 5.52 863 1086 —0.94
16C1.225-23 459.2 0.035 430 0.001 110 0.001 100 0.000 030 0.282 686 0.000 015 6.73 804 1009 —0.97
16CL225-25 465.3 0.042 295 0.002 500 0.001 279 0.000 066 0.282 699 0.000 016 7.27 790 980 —0.96
16CL225-26 441.9 0.080 906 0.003 871 0.002 437 0.000 123 0.282 700 0.000 015 6.46 814 1013 —0.93
16CL230-01 459.7 0.065 292 0.001 400 0.002 075 0.000 025 0.282 807 0.000 019 10.75 649 753 —0.94
16CL230-02 449.7 0.042 051 0.000 496 0.001 321 0.000 009 0.282 684 0.000 015 6.41 811 1022 —0.96
16C1L230-04 452.3 0.035 893 0.001 511 0.001 165 0.000 049 0.282 709 0.000 014 7.38 773 962 —0.96
16CL.230-05 445.0 0.036 728 0.000 348 0.001 134 0.000 006 0.282 703 0.000 014 7.02 781 979 —0.97
16CL230-06 446.2 0.032 393 0.000 238 0.001 035 0.000 005 0.282 671 0.000 016 5.96 823 1048 —0.97
16CL230-07 455.1 0.036 569 0.000 402 0.001 139 0.000 004 0.282 675 0.000 015 6.26 820 1036 —0.97
16CL.230-09 449.6 0.086 300 0.001 620 0.002 675 0.000 066 0.282 747 0.000 020 8.21 750 907 —0.92
16CL230-11 456.7 0.037 098 0.000 330 0.001 212 0.000 003 0.282 708 0.000 018 7.44 774 962 —0.96
16CL.230-12 456.5 0.036 127 0.000 435 0.001 159 0.000 018 0.282 699 0.000 016 7.11 787 983 —0.97
16C1.230-15 443.3 0.065 600 0.001 673 0.001 995 0.000 041 0.282 737 0.000 017 7.94 750 920 —0.94
16CL.230-16 456.9 0.038 908 0.000 411 0.001 209 0.000 014 0.282 665 0.000 016 5.90 837 1060 —0.96
16CL230-18 454.6 0.042 958 0.001 031 0.001 380 0.000 021 0.282 754 0.000 016 8.96 713 863 —0.96
16CL.230-19 451.3 0.105 026 0.001 036 0.003 142 0.000 031 0.282 694 0.000 023 6.24 838 1034 —0.91
16CL.230-23 444.6 0.020 077 0.000 253 0.000 640 0.000 005 0.282 695 0.000 014 6.88 781 988 —0.98
16CL230-24 450.7 0.030 514 0.000 580 0.000 986 0.000 021 0.282 660 0.000 014 5.67 838 1070 —0.97
16CL.230-25 453.4 0.037 458 0.000 534 0.001 201 0.000 015 0.282 717 0.000 016 7.68 762 944 —0.96

PR BRSO Y, K,O BB 2.0% ~
2.4%),Si0, ¥ (65.04% ~67.48%) & REE j& &
(139.82 X 10 ° ~226.38 X 10 %) 3 A &, FeO"/
MgO HAE (1.67~2.05) th B Wik T i 70 & 2%k A &Y
1K A ) FeO"/MgO {8 (13.4; Whalen et al.,
1987) LA IR AN EA A BIAE b4 4FAE. T BIAE 5 7
AN AL B K AP AR 45 R RN Bk
A/CNK# % /NTF 1.1, Na, O>K, O. /i #L 5 i1y S #I4E
KA THAMTA . Ast B A%y, 2idh
i A/CNK>1.1, H K, O>Na, O(Sylvester, 1998).5f
IR ZRAE KA TS AN B A A SR
FRMUAIHE R A/CNK<T1.1,Na, O>K, O, & 7~ % 1 &
FRRAE. DA A BT R W TR AR T — 5 0 AR R LR A
Mt PO, 5 SI0, &R MR, e 40k

) S BAE R A P, O; i 2Bl SiO, 1Y 3G i 3 m
B FEA NS (Chappell, 199935 Wu ez al., 2003). 57 5
R ORKAER A PO, 1 SIO, &4 50 80 ik o6
(B 6) 8 A1 o LA ROHIR , JEAS VA b s A1,
WA A S LR TR AL B 2
5.2 ERXHHE

PPN KA A & 4 LREE M1 Rb.Ba, Th,
U.K %%, M X 5 #i HREE & Nb,Ta,P.Ti
oL E, Bkl A 3 AR IE (Thompson et al. .
1984).# 41 Rb/Sr HfH ky 0.16 ~0.28, #z 3 ffi 572
FEAE (0.15) . Sm/Nd H{H (0.18 ~0.20) . 5 fifi 52
(0.17~0.25) #H i (Rudnick and Gao, 2003), Nb/
Ta il K 11.5~14.4,F ¥ 13.2, Zr/HI B Y{E
N 37, LB 52 IR A A (Taylor and Mclennan,
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1985) G AR 45 HI R R 2B 8 8 H T A6 5
Y5 X PE R F Y, 0E 09 e e (o) (300 55 49 A 8 Ay 3 4 b
FEHE Al Mo ) T I B e () (H I AE
5 B A S IR T M S W R A Rl (Taylor and
Mclenna, 1985; 24 JG4F, 2007) . 1 & R — K 1E i
FHPEEA e (O N 5.52~10.75, BB Beii X 4E
8 0.65~0.86 Ga, i B AE IS 1w S 0.75~
1.09 Ga CE 7). % JE 2 fr W #5 4 0 frow
(—0.98~—0.9D B /N T BB BT HL 7 1Y fronc(H
(— 0.3 FRESH BT FE 1Y /1w (B (—0.72) , BT BL
AR 0 7T R T AE S WL U X ) 5t DA 5 i 1 0 el
B Bk [E] ( Vervoort and Patchett, 1996).

WA KM, CaO/Na, O HfH EEZHE T
PEA Ry FEAEA T 0.3~ 1.5 ML B A A SR R T
A5 J b oK NA 6 il (Jung and Pfander, 2007) .,
B R — KA & CaO/Na,O N 0.5~ 0.8, 1
A/MF-C/MF 5 2 ) 3 & fi v J5 A 28 X (A
8a) , b R Ak 27 43 55 5 56 45 1A L 43 %o L Al I 7 Y
AT RE N L (B 8b). &5 A B A I A A E 4y B
SR HIR KRR ANES EZRE 0.75 ~
1.09 Gal¥) i A= b 7e (5D DR 58 R W, IR X LA
AR T A B ZEER B A, B A REE Bt 43 B2
ALY/ Yb B KT 10, 100 8 X DL A IN A R 3225k
BAR R, BLA P 3H (9 HREE Bt 208150, Y/ Yb 423k
10(Sisson, 1994) MR i 75 873 1) HREE At
3 RERL Y/ YD (R 9.2~10.3, FLASHEE 10, S eI X
AIREEA A AR, UMAINA R 2 A A A
Sr.Ba.Eu 55 77 41 A fig 5 RHS A1 1 5% B8 543 25 45 i
A O R DX HR BA A T BE 32 BN A N £ RHG A
53 BEUHRBERMBAEREX
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Fig.7 Zircon HI isotopic ey (¢)-T plot of the monzogranite

lf 5 ) 3 Y S T (R AR L 2007) AL BT R 4 21 M)
WLk AL RAE RO L A Sm-Nd 45 i 2k
AR 4 ) 508 ~ 512 Ma I 524 4 44 Ma (X1 K,
1999) , Horp AR 20 g H ik U AP of ol X R A RRAE
(RIRSE,2002) , WA TER A I 479£8 Ma
(B 2 2255 ,2008) o 1 R WF 5% S WL T A9 3 g 25 T
TR AR B R A R A AR TE VR AL XN K
Ll — TR M 2 B 5T s B IS M R (P
VL, 2012) ZLMP SR — 7 Y 88 o 78 BT, BV 2 ik
H B Ar-" Ar R AR N 513+5 Ma, 15 7+
I =B A Ar AR R 497 10 Ma, 7R 4 IX
TR A AR A P ST AR o T Gk BT 45, 2007).
] B DX P A T T Rk 55 00 o A DG 1 Ll s R
N X K B 85 40 U-Ph 48 4R 2% BF 58 185 71 b Bl
IR 4G PESEARE vl B8 & AEAE 514~460 Ma Rl 2-#E 45,
20055 % A K 4, 20075 B & AF, 20115 5 RUM 46,
201225, 2013 7 2 8 %5, 2016; Meng et al.,
2017) . G FAT IR 45 g 2 TR A% 5 77 2 ot (R & 2 A 72
A RO T RE SR Ar/* Ar EARZE R g 2k s
Fa) 3t 4252 sf 8] S 450 Ma, 65 715 fF v &85 SR il 38 T 4R
A BETE 450 Ma 2247 (REANSE,2006) . 55 4k, LA 25 1
F5 iR A O KR S AR B Y R (R A
2005, 2007; Wu et al., 2009) , Lk K T M 5 — 7 H
Bk i ME R AE B A B R B (Yu et al.. 2017) . LBk
AR X [ 450 Ma J& AT GE ik A 2 b bl Bl 48 B B

P Ty IR 5 AT BT AU BT IR 4 P SR i By BUA 2
Tl 5 B Be 7 AEARE o aly , B B O AR A ORF o 3 D8 L &%
R i B B 1 48 A o R AR 4 B kAR R R
A BRI R g, T L | R by S PR T L S R
o Z A 3 i Bl (Tulloch et al., 2011) By L i a5t
PBLE A, R T AL 600 2 km?® . K il A e il 4%
R b B R T ] 2 ) b ) T L T LA R
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& a #& Altherr et al.(2000) ; & b #& Kaygusuz et al.(2007)

F0 L R 25 5 M 15 5L AU BT UR 4 PR ST AN v R
A REHRFEE A 460 Ma 2247, 37 By SR AR LT 450~
453 Ma, 5 B A 2 4t 4 o mg A P S B AR B A
(447~433 Ma) LA S 2T M5 323K 5 o 46 (< 5 (445~
439 Ma) JE BB AR IE (R A2k 55,2005, 20075 Wu
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J AR WS 5 R b 0 W BT B 1 e L AR AR
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6 ZEie
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O XLy E S AN RO/ S R AN ) AN Rl
A7 HLER AL 2 R AE R Na, O > K, 0, Na, O/K, O
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