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Fig.1 Geological sketch map of the study area
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(a)—Tectonic framework of Tibetan Plateau and its neighboring blocks; (b)—geological map of the northern margin of Qaidam basin
(modified from Song et al. ,2003) ; (¢) —geological sketch map of the Guokeshan area with sample locations; ATF— Altyn tagh fault; 1—
Alashan block; 2—Middle Qilian block; 3—QOulongbuluke micro— block; 4—Qaidam block; 5—Paleozoic strata; 6—Proterozoic basement;
7—ultra-high pressure subduction complex; 8—granite; 9—strike-slip fault; 10—gray medium to coarse grained granodiorite, biotite
granite; 11—flesh red medium to coarse grained granite, porphyritic granite; 12—gray crystalline limestone and conglomerate; 13—
intermediate-mafic intrusive rocks dominated by gabbros; 14—intermediate-mafic intrusive rocks dominated by diorites; 15—gray fine-
coarse grained diorite; 16— Quaternary alluvial glutenite; 17— Dakendaban Group; 18— Zongwulongshan southern margin fault; 19—

sampling locations
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Fig. 2 Outcrop photo and microphotograph for the Guokeshan quartz-diorite
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(a)—Photograph for the Guokeshan quartz-diorites and mafic microgranular enclaves; (b)—microphotograph for the Guokeshan

quartz-diorites; Am— Amphibole; Bi—Biotite; Pl-—Plagioclase; Qtz—quartz
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Fig. 3 Representative CL. images of zircon (a) and zircon U-Pb concordia diagrams for the Guokeshan quartz-diorites (b)
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Table 2 Major (%) and trace element ( X 10~°) compositions of the Guokeshan quartz-diorites
BEEL S [14GKS01[14GKS02 [ 14GKS03 [ 14GKS04 [ 13GKS01 P 14GKS01 [ 14GKS02 | 14GKS03 | 14GKS04 | 13GKS01
FaRis AR Fagc3 FEE AR e
SiO; 64,43 64. 29 64.00 64.97 66. 48 > REE 87.1 89. 4 83.0 91.5 81.9
Naz; O 3.25 3.16 3.26 3. 20 3.03 > LREE 76. 6 77.7 71.6 77.8 73.8
MgO 2.23 2.43 2.28 2.44 2.04 > HREE 10.5 11.8 11.4 13.7 8.07
Al O3 16. 20 15. 98 15. 94 15. 96 15. 88 > LREE/> HREE 7.30 6.59 6. 28 5.69 9.15
P, 05 0.11 0.11 0.11 0.11 0. 10 SEu 0.81 0.73 0.73 0.71 0. 85
K, O 1.43 1. 64 1. 68 2.06 2.18 (La/Yb)y 7.51 6. 14 6.51 4. 90 9. 87
CaO 5. 60 5.43 5.07 4. 45 4.75 (Gd/Yb)n 1. 35 1. 26 1.47 1.22 1.46
TiO; 0.42 0.43 0.41 0. 39 0. 40 (La/Sm)y 3.89 3.56 3.25 3.05 4. 66
MnO 0.09 0.10 0.10 0. 10 0.08 Y 17.0 19.0 18. 4 22.2 12.7
Fe; O3 4.45 4.53 4. 44 4. 39 4.23 Zr 113 97.0 111 119 113
LOI 1.77 1.75 1.92 1. 88 0. 98 Hf 3.20 2.90 3. 20 3. 60 2.85
Total 99. 98 99. 85 99. 21 99. 95 100. 15 Li 29.6 26.9 35.4 48.3 37.00
ALK 4.68 4.81 4.98 5.26 5. 20 \ 102 107 99.0 103 82.5
A/CNK 0. 95 0. 95 0.97 1.02 0.99 Sc 11.1 11.9 10.9 15.7 9.21
A/NK 2.35 2.29 2.22 2.13 2.16 Cr 30.0 40. 0 30.0 30.0 15.9
Mg* 49. 82 51.52 50. 43 52.41 48. 86 Co 10. 4 11.2 9. 80 11.3 8.69
c 1.02 1.08 1. 15 1. 26 1.16 Ni 7.50 8. 00 7.00 8. 00 7.50
K;0O/Na; O 0. 44 0.52 0.52 0. 64 0.72 Cu 2.20 1. 80 3. 10 36.8 2.83
DI 61.51 61.70 63.07 65. 20 65. 81 Ga 18.0 18.1 17.8 18.0 16.1
La 18.5 18.4 16.7 17.0 18.4 Rb 50.1 60. 9 69.7 85. 8 94. 4
Ce 36.7 36.5 33.3 37.3 35.5 Sr 415 415 386 361 348
Pr 3.83 4.04 3.77 4.10 3.75 Nb 7.00 7.30 7.20 7.50 7.78
Nd 13.8 14.7 13.8 15.1 13.0 Cs 1.95 1.92 2.37 2.50 4.73
Sm 2.99 3.25 3.23 3.51 2.49 Ba 366 330 389 504 417
Eu 0.76 0.76 0.76 0.82 0. 66 Ta 0. 60 0. 70 0. 60 0. 80 0.63
Gd 2.77 3.16 3.15 3.55 2.28 Pb 10. 3 11.0 12.0 12.4 13.7
Thb 0.47 0.47 0. 50 0. 60 0. 35 Th 6.00 7.38 6.11 7.72 6. 88
Dy 2.77 3.00 2.97 3.46 2.10 U 0. 60 0. 83 0. 81 0.67 0. 80
Ho 0.55 0. 64 0. 64 0.74 0.43 T 736 724 737 749 743
Er 1.75 1. 91 1. 84 2.30 1. 26 Nb/Ta 11.7 10. 4 12.0 9. 38 12.3
Tm 0. 26 0.28 0.28 0.31 0.19 Ga/Al 2.10 2.13 2.09 2.13 1.92
Yb 1. 66 2.02 1.73 2.34 1. 26 La/Nb 2.64 2.52 2.32 2.27 2.37
Lu 0. 26 0. 30 0.29 0. 38 0. 20 K/Rb 241 228 206 203 193

7 A/CNK= AL O3 /(CaO+Na; O+KyO) . 43 FH s A/NK= Al O3 /(Na; O+ K, O) , 43 Tt s Mg® =100 X Mg? " /(Mg?" +TFe*" ), 5 Tt so
=(Na; O+K;0)?2/(SiO; —43) ;8Eu=Eux/(Smy X Gdx) /2 ; DI= Q+Or+ Ab+Ne+Le+Kp; T 85 4 1 AR ¥ 4155 77 25178 W, Watson et al.

(1983),

2015b) , & B 583K A 4 i AU & A6 vh = S it L &
THKED.
3.2 XExE
EEFRAMME TR L RIE 2. M
SIO, & & 4 0% 7 1 A8 638 B 4 51k 64,0020 ~
66. 48 % Fl 4. 68 % ~5.26% . HL4F S 15 B AR (6=
1.02~1.26), 7 TAS HI 5| K ff b, FE S I IE 76 4
BERNK AT B N JE G R 5 (8 4a) . 72 AFM
K, GRB.DIO GRA FiAE 5 35 4% 75 55 5 1 £ 41
JLFE N CE 4b), BES K, O 5 & (1.43% ~
2. 18 YK T DIO #1 GRA. & T GRB. J& 4 45 %
PRGN & 4o, FESEA ST AL O, & (15.88%

~16.20%) , AH RN 9 A/CNK {5} 0.95~1.02, 5
GRA [a]J& W58 -5 1 58 0 R 90 (& 4d) . it ob . FF
Eh B MgO 5 (2. 04% ~2. 44 %) Fil Mg™ B (48. 86
~51.93) T 1~4 GPa & T4 % R Bt/ % e
TR AT e A A B SRR (B des DL 5528 A LA
) GRA AL, 2 B AL 5t 8 B2k 72 v A 08 3549 5T 1)
A
3.3 BiItEFMMETE

AT LA e N KA W B AR e Ry 81. 9
X107 ~91. 5X 10" 5 M L ou K F R E B
((La/Yb)y =4.90 ~9.87, > LREE/> HREE =
5.69~9.15), H (La/Sm) fH (3. 05~ 4. 66) & T
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Fig. 4 Major elements discrimination diagrams for the Guokeshan quartz-diorites
(a)—TAS H) 3 B it (Hs Wilson,1989) ; (b)—AFM H 51 [ fi% (4 Trvine et al. ,1971) 5 (¢)—SiO2-K, O H| 51| & fi#% (#& Le Maitre et al. ,1989);
(d)—A/NK-A/CNK ¥ 31 8 fi# (# Maniar et al. ,1989); (e)—Si0,-MgO #3745 [ ($# Liu et al. ,2010) 5 (D—SiO,-Mg? #p75 [# (#& Rapp et
al. ,1999) (BT MK 4 VBT IR K A RILBIT AT AE B TG 5 8038 51 @ Cheng Tingting et al. ,2015a; Cheng Tingting,2015b)
(a)—TAS discrimination diagram (after Wilson, 1989); (b)—AFM discrimination diagram (after Irvine et al. , 1971); (c)—SiOz-K; O
discrimination diagram (after Le Maitre et al. ,1989); (d)—A/NK-A/CNK discrimination diagram (after Maniar et al. ,1989); (e)—SiO;-
MgO covariant diagram Cafter Liu et al., 2010); (f)—SiO,-Mg# covariant diagram (after Rapp et al., 1999) (Chahannuo gabbros,

Chahannuo diorites and Chahanhe granodiorites are from Cheng Tingting et al. ,2015a; Cheng Tingting,2015b)
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Rare earth elements and trace elements diagrams

Ca)—Hi 1 70 2R BB A7 47 Ul AR TRE 43 P 5 (b)) —foft ik 78 3R J5E 4 b 8 A o £ ke 19 12 ooz 53 4 A AL (B 51 L Boynton, 1984 5 JEU 4 b8 AR i L (B 51 A
Sun et al. , 1989 ; VT I M K i W EETT 6 N K S FETTF I A6 i IN K A B R 51 B Cheng Tingting et al. ,2015a;Cheng Tingting,2015b)

(a)—Chondrite-normalized REE distribution patterns diagram; (b)

primitive mantle-normalized trace element spider diagram ( Chondrite

normalization values are from Boynton, 1984 ; primitive mantle normalization values are from Sun et al. , 1989; Chahannuo gabbros, Chahannuo

diorites and Chahanhe granodiorites are from Cheng Tingting et al. ,2015a;Cheng Tingting,2015b)

(Gd/Yb) oMl (1. 22~ 1. 46) , £ W 2 i + 70 2 W3
SEARXT EA LT R N ER R M . R R
HE Eu i %% (SEu=0.71~0.85), fEf+ 7T
R BRORL B A R E A TC 20 B b (8] Sa)  RAT LA BE A
KAERALER LIRS E ER L TR TH]NG
BIE 73 b 2% . 70 fcEE O 3R I s b s o A ik R 5] 1
([ 5b), Rl £ 95 K 9k Z s 8 KU Rb, Cs,
Ba. Th K FHEATLE, HE5H Nb,Ta,P.Ti
FEEoTR . SR LRI A RN KA R
KM E K A B A6k 2 o R AFAE (Hess et al. ,
1989;Johnson et al. . 1996) , 5 8} 28 X N 6] ¥ & i
T8 3 KBl i 93 52 /9 GRB.DIO Fl GRA A1),
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= 7 (Belousova et al. , 2002; Hoskin et al.
2003), *JF Ballard et al. (2002) 5 ¥ 1155 B
(IR FBT AR B A Ce' ™ /Ce’™ a5, AR AR B [
51~756 CEI{E S 406, n=26) , F B AL 5L 45 fb T 48
RN EE D At TR & =X TRE
ARG R R AR A T B A s T

10*

10°

10!

10°

Bt/ ROBLBA AT

10!

103 | | | | 1 1 | | 1 1 | L1
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

K6 RalifaRAKESE AR TR
BROBE 3 A A AL IE 53 18]
Fig. 6 Chondrite-normalized rare earth element
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A G5 LB s A TR B (Watson et al. ,2006) , 383k
A5 E F T AR B A TR B AR (641 ~T718°C, -1y
fHR 672°C,n=26) ,3X KB FE G 45 fh il B ALK, DA
g R Rt SR AT A B N K S T BT AR IR L R
IS AR SR T Ll A B N AT i A el
RBA B KSR/ k2 5 (Wang et al. ,2013),

4 e
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x3 RALARNFKS LAICP-MS SERMEBTESHER(X107°)
Table 3 LA-ICP-MS zircon trace element concentrations ( X 10™°) of the Guokeshan quartz-diorites
S Ti La Ce | Pr | Nd | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu Hf | Triin— e |[Ce' T /Ce® T |Eu/Eu”
1 314 |5.52] 0.0037 [16.0(0.05]0.96(1.85(0.94|11.6(4.79|63.7[27.8| 145 |35.2| 380 |86.8[10950 691 331 0.62
2 259 |4.70] 0.0262 [19.8(0.02]0.64(1.40{0.65|12.0(4.83|69.7[29.5| 154 |38.1| 410 |94.3|11146 679 756 0. 49
3 262 |3.73] 0.0000 [19.0(0.01]0.47|1.56{0.65|11.9(4.46|63.6[28.2| 145 |36.8| 403 |87.5[11825 661 551 0. 46
4 232 |4.67] 0.0000 [10.3(0.12|1.17|3.30{1.05|14.3|5.06|61.3(24.7| 118 |27.0| 297 |64.1|10060 678 50.9 0.47
5 346 |4.86| 0.0344 |17.1]0.04(0.64]1.80(0.64|12.1({5.00(73.8|32.1| 170 |41.8] 454 | 102 |11370 681 436 0.42
6 286 |4.63] 0.0000 [22.3[0.04]0.58(2.08{0.84|14.9(5.60|77.7(33.1| 170 [42.8| 459 | 104 |11137 678 433 0.46
7 283 |3.17] 0.0000 [20.1(0.03]0.79(2.68|1.05|18.2(6.44|82.9(35.5| 181 |43.5| 468 | 102 |11504 649 234 0. 46
8 253 |3.71] 0.0000 [15.2(0.02|0.40(1.26{0.63|10.1{3.93|57.3[26.5| 143 |34.3| 383 |89.4|11416 661 690 0. 54
9 342 |6.60| 0.0581 [9.14(0.08]1.99(3.90(0.48(22.0(8.18| 102 [38.3| 179 |36.2| 350 |68.6|11144 706 32.0 0.16
10 140 2. 87| 0.0000 {6.09]0.01(0.17]0.55(0.20{6.93|2.71|35.6(|15.2|77.4[17.6| 180 |38.4|11540 642 598 0.32
11 181 |3.28| 0.0366 |15.5]|0.04(0.45|1.13(0.47(8.50|3.40(47.620.5| 112 |27.7| 315 |71.1]|12055 652 696 0.47
12 261 |4.08] 0.0386 [20.2(0.06(0.43(2.22{0.67|12.1{4.77|61.0(27.1| 143 |35.9| 396 |89.1|11338 668 305 0. 40
13 313 |4.94] 0.0072 [17.3(0.04]0.73[2.00{0.85|13.0(5.04|66.8[30.5| 154 |37.9| 419 |96.8|10743 682 344 0.51
14 254 |4.53] 0.0295 [17.4(0.02]0.54(1.74{0.91(12.2(4.77|61.0(26.0| 131 |31.2]| 346 |77.0[10836 676 360 0. 60
15 239 |3.32] 0.0100 [17.3(0.09]0.56(2.12{0.72|12.7|4.85|62.2[26.6| 136 |33.8| 365 |83.2|11510 652 264 0.42
16 273 |4.54] 0.0298 [18.1(0.02]0.85(1.94(0.70(12.7{4.90|65.0(28.6| 145 |35.0| 381 |86.9|11119 676 343 0.43
17 230 5.39| 0.0069 |[14.2]0.07]0.50|1.66|0.62]10.6|4.22|56.9[24.6| 129 |32.0| 346 |81.2]10966 689 342 0. 45
18 212 |4.04] 0.0000 [14.5[0.03]0.45(1.28{0.46(9.29(3.58|52.0(21.9| 112 |28.5| 306 |71.0[10788 667 507 0.41
19 163 {2.85| 0.0000 {10.0]0.00{0.45{0.92|0.34{7.05|2.61(37.0|16.2(85.0(21.5| 245 |57.8|12114 641 557 0.41
20 213 13.96| 0.0090 |[18.6]0.05]0.64|1.80(0.86|15.3|5.45|71.1(29.5| 147 |36.2| 391 |87.6[11743 666 401 0.50
21 253 |7.67] 0.0076 |33.2(0.08{1.34|3.88[1.98|27.8(9.89| 133 [54.6]| 260 |59.3| 594 | 123 | 8861 718 216 0.58
22 263 |4.00] 0.0222 |23.8(0.05|0.60(2.38{0.87|15.1(5.58|74.1(31.3| 158 |38.2| 425 |94.3|11693 666 324 0. 44
23 360 |5.21] 0.0254 24.7(0.06(0.96(2.67|1.09|18.7|7.11|94.4(40.3| 202 |48.2| 525 | 116 |10935 687 325 0.47
24 171 |3.52| 0.0000 |11.8]0.03|0.52|1.18]0.52|7.53|3.12(41.4|18.2]94.8|23.9| 275 [62.1|12037 657 433 0. 54
25 251 |4.441] 0.0503 |23.8(0.04(0.78|1.94(0.71|11.5(5.04|71.3[31.8| 165 |41.7| 462 | 106 [12061 674 549 0.46
26 360 |5.72] 0.0028 [22.7(0.05|0.50(2.44{0.88|16.2|6.54|90.2[38.6| 195 [46.9| 513 | 110 |10920 694 340 0.43
27 316 |4.76] 0.0180 [25.4(0.06]0.95(2.56|1.08|16.9(6.65|86.9(36.3| 179 43.7| 471 | 104 |11210 680 329 0.50
28 248 110.5] 0.0107 |5.63(0.11{1.41|3.10[0.55|18.6(6.03|71.9(27.0| 116 |23.6| 227 |44.5[10551 745 20.0 0.22
29 237 13.51] 0.0498 |19.8(0.03(0.64|1.54[0.70|12.3]4.80(63.0(25.7| 126 |30.1| 334 |71.1[12461 657 472 0.49
30 264 |4.68] 0.0035 [12.8(0.04(0.37(1.61{0.50(9.29(3.72|51.4(22.6| 115 |28.7| 318 |71.4|11377 678 292 0. 40

T in— e NS A BRI 335 07 3 W Watson et al. (2006) ,Ce*™ /Ce® " Fil Eu/Eu” 315 75733 W Ballard et al. (2002),

HE A SRR DA R A8 IR 1 PR A, B B R 52 B
JeE Bz B . AT L g A A Bk Y
A/CNK {fi (0.95 ~1.02) #1 P, O; & & (0.10% ~
0. 11%)  HARE AW FA EH A MA = B % R
W4 X W AN [A] T MR S BB R, A BUAE IR A
PAEB . E Zr - Nb+Ce+ Y & & (>350X10 %),
10000 X Ga/Al HAf (>2. 6) (Whalen et al. ,1987) I
BEA AN B (870 C) (King et al. , 1997) M 4FAE,
SR T I A R N KA Zr+Nb+Ce+Y (160X 10°
~174X107%) ,10000 X Ga/Al(1. 92~2. 13) F1 4 5 11
FNREE (724~ 749°C) 4 A%, PR 9 4E A B8 K
Tro AL LA B DR TR T 45 - 55 A 0 B B R
IS ARE TR SR ST — AN
A1, R T RIFE R A

—MINh THIRE 5 o at H H5e v AR KRB A
0 45 Fh B 5 18 VR A T B W (Salters et al. , 19915
Rapp et al. ,1995;Sisson et al. ,2005 ), B 4p WK

R FAT 1A S N A A A R AR (&
2a) W57~ & AT B kKA T E KR A AFE F (Vernon,
1984 ; Sun Deyou et al. ,2001;Perugini et al. ,2003;
Du Yangsong et al. ,2003), 7E SiO,-MgO F1 SiO,-
Mg™ & figt o, SRl A7 e N K S 1 MgO & i
(2.04% ~2.44%) F1 Mg® {1 (48. 86 ~51. 93) ¥ &%
FAZLR /B AL 1~4 GPa JE J7 F 32 4 il
TE LR (B de, D 5 F2 BB AT 1L 7 32 [N K5 TE
SR A A MR Y 5N A (Rapp et al. ,1999; Liu et
al. ,2010), SR, WAl Il AN K A B EA & H
SiO, (>60%) Hl ALO, (>15%) &4, HE 4 Zr. 5
i Nb Ta, Ti; 3 W 7EFE i 8 A 72 s I8 9 T 1
I B 25 305 XN ARG 5¢ 2 43 3 (Green,
1995;Barth et al. ,2000) . H A1l AN K A Nb/
Ta FLAH (9. 38 ~12. 25, F#H{H K 11. 14) 1k F K i
M7 -3 (12~13, Barth et al. ,2000), i/ FF
M1 7% (8. 3, Rudnick et al. ,2003) F1J5 44 1% (17. 4,



%1

E R SRR AL ZR AT 1l 3N KA LA-ICP-MS 5 7 U-Pb JE 48 K HOR A 103

Sun et al. ,1989) Z [i] , F W] H A I T RER IR T M
FEIFGE D T A KRG . 558K K % A0 2
B F R AE B N K A (249 +3 Ma) V27T A8 4 N
KA (243+£2 Ma fl 244+2 Ma) fl GRA EH A 251
B il A (Peng Yuan et al. ,2015b; Cheng Tingting,
2015b) . ZEE DL RAER R WIR AT LA SN KA
T b 5E RS A HAR A )

AT A1 32 N KA 1 SIO, & & (64.00% ~
66. 48%) . dEu (0. 71 ~ 0. 85) Fl 4 5 $§ ¥ (DI =
61.51~65. 81 &ALl [l 4/, K/Rb G fE 2 193~
241 CFRIME R 214> 150) , 7R 78 & I il #2 o
ZE o AR IR A B 2 (Dostal et al. ,2000), #HK
AT REESE Eu Ml Sr, 2 & A 5 X 5% B £ 5
B Sr Ml Eu it i Rl Il A 3 N KA HA Eu
55 875 H L Sr ok AR B S H L 2R B IR XK B R TPk
A RARHCAIRE . SRR AN S R
Wi e IR L s Rl T LUJE 1A el 46
A 2% (Rapp et al. . 1991, 1995; Vielzeuf et al. ,
1994 ; Singh et al., 1996; Montel et al., 1997;
Douce,1999;Sisson et al. ,2005) , 7EIE = 5 & fiF
R A A S N RCE B — A VR AR N i A
il SR V& TE A TN A (BT Ta) o 78 BKOKE B3 A B
HEAI M oo R 70 B B R AT A s N KA R B
ARG 23 4 2 B A b o0 S B T R A 0T R A
33X R B SRR AR B AR DA T A L TR
AR AT 5 (La/Yb) - Yby B b A i 58 3 /1 A
W il ik 26 A — B 7h) s FEBH AR IN A AT BB R X
AP G R R AT LA B ) K T RER E
FIA S T Mo 1Y 5 0 4 il

(a)

h— K

K,0(%)

Si0(%)

55 60 65 70 75 80

WEFE XN M B 0 BRI A A O IR RIUE
B ENMERATINARNRKREBENE S, BEX
BCEREEENANE A¥E EARAWER A ALK
haMatkha b & bahia, Smah 7k
£ TN A A — R ORE A A A2 5T /E B (Chen Nengsong et
al. ,2002) . {H2, T4 RAFFE 7R 5 15 RIUA b
A1 JEE AR BOR IR B2 2% s LR A AL ) Y
Koot UR LS & b K B 7l A AU o
VB Z% A (494 ~504 Ma, Li Xiucai et al. ,2015a,b),
IR RIS B b3 W2 AN ) s AR o ik 2 R
AN TR A AL 2R 20 B o oo i AR DERRVE &R AR T
FUE A Nd [Al 47 36 485 24 I8 F % S 45 4 HI #EX
W R 2. 51 ~2.92 Ga 1 2. 40~4. 12 Ga
(Zhang Lu, 2014) , W H F ORI A Kby i — iy
Je it AR e B T AR AR iR A s T R R
HE I B AR 1,36 ~1. 69 Ga(iH 4 R &
FTHED ., PR X NRE =S RERA SN Nd
[ Z R AFE# (1. 29~1. 65 Ga, Chen Nengsong
et al. ,2007b) Fk £ HE [8] {3 2 B2 4R i (1. 28 ~
1. 62 Ga,Cheng Tingting, 2015b) 5 By A= R4 v
RAE T e tH— 20 Rl i ge N s BA A
WFFE X P HA R TR 4 e R i TR
FRAEFN AL 25 A B IR S 1 s B AT AT R U A AH ALY
I, Z5G Rl A mK s Pl AR A
(387 Ma,400 Ma Fil 413 Ma) i t B, & T3 I & 417
A RE A 1 3R 1 RIS B b Bl 2R A TN GBS
AR R A A B AR S R R (N
J0) ¥ 53 s B g

Real 14 e NS I S 8]y 247 Ma, 5 5 4

150 —
s ®)1
2506 HT £ 2
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i
=
= I,
3 0% 1 HIA1Ff N A
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faIRE
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Fig. 7 Source rock discrimination diagram (a, after Jiang et al. ,2014) and (La/Yb)y-Yby diagram

(b, after Defant and Drummond,1990) for the Guokeshan quartz-diorites
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A1 P HlL 0 R 43 Bl OY B GRB 7E T B 4G _E A
—% (246 Ma,Cheng Tingting et al. ,2015a) , 3% B
WFFE XA o = Bt 5 007 A (]300 10 o R o R 1
Famd, R lA SN KE S BB T ITR MR
THRATR. THMER L TEMEH®MITE Nb,
Ta . Ti, FALICE A FRAE s A% A 3 o0 R AR 1E B
78 R TR v SR B AR T o O i A
TR REA B KR/ T R I RS Y i R
HIIA P 2t 058 39y 50 RTS8 52 AT e Al i A S AR Y
[CE Sy el- bl
4.2 ERIFE

Rl S N KA E R B TR KIRb,
Cs.Ba,Th K& FoE AL R, 7 EM L ICRM
Nb.Ta P, Ti 4 #4758 70 R (& 5) . 52 B 8
AU SR AE . 7 Rb-Yb—+ Ta #il Rb-Y + Nb #4 i
R 0 B g b SRT Ll e I S A AR R Kl
PRI (& ), SEIRAR A ML Sl A e T B # 1
T =BG S I R =S Gt TR VR LRk B A v
Il 22 5 A 1 288 5 3 D AR A B S R K 2 b &
ER b =& O % 1 PR 58 (Yang Minghui,
1999) . [F] iy A i B SR A 85 A1 Tiil B A
(A B2 T G 7 b R B A | AR AR R R 1 =
5o BeAh R AT A g KA ) La/Nb LG (2. 27
~2. 64, PR 2.42) 5K s KB & X & La/
Nb FGH (>>2. 0, Salters et al. , 1991 ¥FAEFH W) &
Zia UL EASE RATIN N R AT A 3 N KA B T
B ol R PSS R &M AR, 5

T TT T ||||I T T T T ||||| (a
1000 | =
R ]
C WA 1
S ]
~ 100 & AA a
=) E =
= N ﬁﬁ .
g - ]
2 L i
O F Kuimier AL E

] |l|ll 1 1 1101 |llll 111 1 1 1 |l|lI
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Pitcher(1982,1983) I\ T BIAE i & £ T8 WL T Kb
WG HNER IR XS R o A 5 Fi A S8k R F b b
e — B i — i = B i Ak 3 2 Rl 1 G 9IEA 55 WL
S FH — 2 (Qiang Juan, 2008; Guo Anlin et al. ,
2009; Dong Zengchan et al., 2014, 2015; Cheng
Tingting et al. , 2015a; Peng Yuan et al., 2015b;
Qiu Shidong et al. ,2015),

XF TS At G A g B T —vh =S T A v A —
ELAAEP UL AR 27 0N O 5 5% 55 B 0] AR b A
7% (Qiang Juan, 2008; Guo Anlin et al. , 2009; Qiu
Shidong et al. ,2015) ; 55 #ph — $e22 F A Ok 5 b 4§
W m A b & (Yan Zhen et al. , 2012; Li
Debiao et al. ,2014;Cheng Tingting et al. ,2015a),
o7 95 B 1 1o g ARF ] DA AR R O 55 RE A i T E M —
JLiRts RN <3 |y TR S S RUL D RTTRN NGBV & 207
DL K W = 38 H 110 I Al 18 i e B 5L AR T 5% 55 R A
N AR KB 5% 55 B VAR A O Y AR LAk
$ 4 I () 22 A ) B S v = & i (Qiang Juan,
2008;Guo Anlin et al. ,2009; Chen Jin,2011), ¥
R R AR IE SR AR B AR R S ZE AR R 4
B ESFPG RIS TE R =&t g b m g B A Kk E
B AL s EE AR Y o B AR AE (Jiang Xinsheng et
al. 11996;Yan Zhen et al. ,2012;Yan et al. ,2014),
5 R 5 BEVE 1) I RN AT . BEAh TE R AR R A G
[ N N SRR G (N A R TR DN U2 )
B X S R 5 R AT 1 S KA TR R AR
— 20, B R A A BRI A AR AE (Jin Weijun et

T T T T TITTT T T IIIIIII T IIIIII| (b)
1000 &
E R A
- RN LR A 1
100 & =
N :
X L ]
5
~ r 4
10 & KIGAER A -
PR
1 1 L IIIllII 1 L 1 lIlII 1 1 lllllII
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Fig. 8 Tectonic environment discrimination diagrams for the Guokeshan quartz-diorites
(a)—Rb-Yb+Ta J1 5| [ ff# (#5 Pearce et al. ,1984) ; (b)—Rb-Y+Nb J1 5| [ f## ($f& Pearce et al. ,1984)
(a)—Rb-Yb+ Ta discrimination diagram (after Pearce et al. ,1984) ; (b)—Rb-Y+ Nb discrimination diagram (after Pearce et al. ,1984)
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LA-ICP-MS Zircon U-Pb Dating and Petrogenesis of the Quartz-Diorites
from the Guokeshan Area in the Northern Margin of the Qaidam Basin

WANG Yusong, NIU Manlan, LI Xiucai, WU Qi, HAN Yu., ZHAO Qiqi, DA Liangchao
School of Resources and Environmental Engineering , He fei University of Technology ., Hefei, 230009

Abstract

LA-ICP-MS zircon U-Pb dating yields a weighed mean age of 247 =3 Ma for quartz-diorite at
Guokeshan area. These rocks consist of plagioclase (55% to 60%), quartz (15% to 20%), hornblende
(10% to 15%) and biotite (5% to 10%) and belong to metaluminous to weakly peraluminous with A/
CNK values varing from 0. 95 to 1. 02, indicating I-type granite affinity. They are characterized by
enrichment of LREEs and LILEs (eg. , K, Rb, Cs, Ba, Th) and depletion of HREEs and HFSEs (eg. ,
Nb, Ta, P, Ti), which are consistent with typical features of arc-magmatite. In addition to the presence
of abundance mafic microgranular enclaves in samps, they exhibit higher MgO contents (ranging from
2.04% to 2.44%) and Mg*® values (ranging from 48. 9 to 51. 9) than experimental melts generated by
partial melting of metabasalts/pelites at 1 to 4 GPa, suggesting that they were derived from by magmas
mixing between magma produced by partial melting of amphiboite in lower crust and magma derived from
enrich mantle. The low Ti-in-zircon temperatures and high zircon Ce'" /Ce®" ratios indicate zircons were
crystallized from low temperature and high oxygen fugacity magmas, and the involvement of water-bearing
melts/fluids during the formation of the magmas. All samples fall into the fields of volcanic arc granite in
the granite tectonic environment discrimination diagrams, and show high LLa/Nb ratios (ranging from 2. 27
to 2. 64), which are consistent with active continental margin area (>>2. 0). Combined with regionally
geological setting, we suggest that the Guokeshan quartz-diorites are formed as a continental margin arc by

the northern subduction of Palaeo-Tethys ocean.
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