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Fig. 1 Geological and tectonic map of Alty Tagh(a)and geological sketch map of study area(h)
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Fig. 2 the outcrop and microstructure photos of the Paxialayidang plutons on the southern margin of the Altyn Orogenic Belt
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(a) intrusive contact relationships; (b) dioritic enclosure in the adamellite; (¢) microstructure photos of plane polarized light; (d) microstructure

photos of perpendicular polarized light. Pl—plagioclase ; Mic—microcline ; Q—quartz ; Chl—chlorite ; Ms—muscovite ; Bi—Dbiotite
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Fig. 3 Representative zircon CL image and U-Pb ages of Paxialayidang plutons on Altyn Tagh
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Table 1 LA-ICP-MS Zircon U-Pb isotopic analysis of Paxialayidang plutons( sample PM004-12) on the southern margin of the Altyn Orogenic Belt
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1 104.24 200.07 |0.52 69.6 0.10596 | 0.00345 | 4.60772 | 0.07572 | 0.31534 | 0.0042 | 0.09306 | 0.00136 | 1731 | 59 | 1751 | 14 | 1767 | 21 | 1799 | 25 | 99.08
2 46. 84 84.74 0.55 30.3 0.05623 | 0.00362 | 0.57722 | 0.03288 | 0.07443 | 0.00139 | 0.02378 | 0.00079 | 461 | 138 | 463 | 21 | 463 8 475 16 | 99.98
3 576.85 2280.85 | 0.25 643.2 0.07584 | 0.0028 1.53489 | 0.03643 | 0.14676 | 0.00208 | 0.03627 | 0.00078 | 1091 | 72 | 945 15 | 883 12 | 720 | 15 | 106.99
4 225.45 419.67 |0.54 147.4 0.05646 | 0.00235 | 0.5779 | 0.01749 | 0.07423 | 0.00107 | 0.02367 | 0.00047 | 470 | 90 | 463 11 | 462 6 473 9 |100.32
5 122.99 359.43 | 0.34 109.3 0.07092 | 0.00238 | 1.44836 | 0.02639 | 0.1481 | 0.00196 | 0.0276 | 0.0005 | 955 | 67 | 909 | 11 | 890 | 11 | 550 | 10 | 102.12
6 115.08 415.32 | 0.28 119.7 0.06663 | 0.00222 | 1.35112 | 0.02407 | 0.14705 | 0.00194 | 0.04079 | 0.00067 | 826 | 68 | 868 | 10 | 884 | 11 | 808 13 | 98.15
7 44.68 701.49 | 0.06 165.8 0.05709 | 0.00219 | 0.58299 | 0.0151 | 0.07406 | 0.00103 | 0.01599 | 0.00086 | 494 | 83 | 466 | 10 | 461 6 321 17 | 101.26
8 95.47 341.67 |0.28 98.7 0.07037 | 0.00244 | 1.43464 | 0.02928 | 0.14785 | 0.00201 | 0.04598 | 0.00088 | 939 | 70 | 904 | 12 | 889 | 11 | 909 | 17 | 101.64
9 145.43 349.42 | 0.42 112.5 0.07075 | 0.0025 | 1.43608 | 0.03091 | 0.14720 | 0.00203 | 0.04601 | 0.00084 | 950 | 71 | 904 | 13 | 885 | 11 | 909 | 16 | 102.14
10 | 159.91 225.45 |0.71 88.7 0.06502 | 0.00314 | 0.31507 | 0.01217 | 0.03514 | 0.00055 | 0.01297 | 0.00028 | 775 | 99 | 278 9 223 3 260 6 |124.93
11 89.7 146.21 | 0.61 54.3 0.07014 | 0.00306 | 1.43206 | 0.0473 | 0.14806 | 0.00234 | 0.04689 | 0.00106 | 933 | 87 | 902 | 20 | 890 | 13 | 926 | 21 | 101.38
12 12.76 | 48324.26 | 0.00 | 10682.7 | 0.05714 | 0.00441 | 0.5845 | 0.04127 | 0.07418 | 0.00163 | 0.9332 | 6.4657 | 496 |162 | 467 | 26 | 461 | 10 101.30
13 82.85 569.23 | 0.15 145.8 0.05646 | 0.00198 | 0.57821 | 0.01224 | 0.07428 0.001 0.02364 | 0.00053 | 470 | 77 | 463 8 462 6 472 | 11 | 100.30
14 | 690.03 915.55 |0.75 369 0.07683 | 0.00247 | 1.03552 | 0.01673 | 0.09775 | 0.00128 | 0.01126 | 0.00016 | 1117 | 63 | 722 8 601 8 226 3 120. 04
15| 334.68 263.15 1.27 139.5 0.09817 | 0.00316 | 3.59242 | 0.05872 | 0.26543 | 0.00354 | 0.07503 | 0.00096 | 1590 | 59 | 1548 | 13 | 1518 | 18 | 1462 | 18 | 102.00
16 | 752.82 710.93 | 1.06 | 339.1 0.05633 | 0.00243 | 0.57728 | 0.01876 | 0.07434 | 0.00111 | 0.00775 | 0.00016 | 465 | 94 | 463 | 12 | 462 | 7 156 | 3 | 100.11
17 | 227.17 355.31 |0.64 133.6 0.11107 | 0.0039 | 2.25964 | 0.04815 | 0.14757 | 0.00212 | 0.07307 | 0.00123 | 1817 | 62 | 1200 | 15 | 887 | 12 | 1425 | 23 | 135.22
18 | 311.97 865.29 |0.36 266.6 0.08262 | 0.00289 | 0.7776 | 0.01642 | 0.06827 | 0.00094 | 0.01858 | 0.0004 | 1260 | 67 | 584 9 426 6 372 8 137.21
19 149. 44 367.74 | 0.41 117.5 0.0555 | 0.00345 | 0.56031 | 0.03068 | 0.07323 | 0.00137 | 0.02348 | 0.00092 | 432 | 133 | 452 | 20 | 456 8 469 18 | 99.14
20 | 232.25 1075.3 | 0.22 | 293.7 0.05497 | 0.00211 | 0.55584 | 0.01461 | 0.07335 | 0.00103 | 0.02199 | 0.00054 | 411 | 83 | 449 | 10 | 456 | 6 | 440 | 11 | 98.36
21 27.95 2084.63 | 0.01 467.4 0.05615 | 0.00183 | 0.57061 | 0.00985 | 0.07372 | 0.00097 | 0.03129 | 0.00212 | 458 | 71 | 458 6 459 6 623 | 41 | 99.98
22 | 322.29 843.71 |0.38 264.3 0.057 0.0031 0.58032 | 0.02666 | 0.07385 | 0.00127 | 0.0211 0.00073 | 491 | 116 | 465 17 | 459 8 422 | 15 | 101.18
23 | 246.41 845.31 |0.29 | 246.4 0.05535 | 0.00294 | 0.56401 | 0.02516 | 0.07393 | 0.00124 | 0.02158 | 0.00082 | 426 | 114 | 454 | 16 | 460 | 7 | 432 | 16 | 98.76
24 | 325.07 614.12 | 0.53 214.3 0.05677 | 0.00231 | 0.58023 | 0.01712 | 0.07416 | 0.00108 | 0.02247 | 0.00046 | 482 | 88 | 465 11 | 461 6 449 9 100. 74
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Table 2 Major element( % ) and trace element( x10 ~°) from Paxialayidang plutons on the southern margin
of the Altyn Orogenic Belt
e PMO004 PM004 PM004 PMO004 PMO004 e PMO004 PM004 PM004 PMO004 PMO004
/12-1 /14-1 /20-1 /24-1 /27-1 /12-1 /14-1 /20-1 /24-1 /27-1
Si0, 72.27 72.08 72.24 72.14 72.18 Yb 1.16 1.14 1.07 1.31 0.95
TiO, 0.19 0.20 0.23 0.22 0.20 Lu 0.13 0.14 0.13 0.15 0.12
Al, 05 14.10 14.55 14.67 14.49 14.79 Y 17.80 17.30 17.20 20.70 16. 80
Fe, 05 0.71 0.60 0.64 0.56 0.38 > REE 178.78 182.95 191.26 | 246.56 | 178.24
FeO 0.84 1.13 1.21 1.23 1.27 LREE 165.58 169.72 | 178.04 | 229.86 | 165.90
MnO 0.03 0.03 0.04 0.04 0.04 HREE 13.20 13.23 13.22 16.70 12.34
MgO 0.22 0.23 0.24 0.28 0.23 LREE/HREE 12.54 12.83 13.47 13.76 13.44
Ca0 0.92 0.90 0.94 0.89 1.04 3Eu 0.14 0.15 0.14 0.11 0.17
Na, O 2.87 2.88 2.86 2.90 2.85 3Ce 1.02 1.06 1.00 1.02 1.04
K,0 6.33 5.89 6.11 6.01 5.55 (La/Yb) y 20.69 21.17 26.53 25.73 25.12
P,0; 0.14 0.12 0.13 0.12 0.13 (La/Sm) y 3.08 2.80 3.23 3.20 3.25
esk 1.21 1.35 1.08 0.93 1.17 (Gd/Yb) y 4.13 4.24 4.62 4.88 4.90
Total 99. 83 99.96 100.39 99.81 99.83 Cu 10.50 8.90 9.30 10. 00 8.30
o 2.89 2.64 2.75 2.72 2.42 Pb 37.10 38.70 19.50 40.90 38.30
K,0/Na, 0 2.21 2.05 2.14 2.07 1.95 Zn 47.10 79.30 83.10 94.50 80.50
AR 4.16 3.63 3.70 3.75 3.26 Co 1.45 1.38 1.47 1.59 1.13
SI 2.01 2.14 2.17 2.55 2.24 Ni 2.03 2.14 2.58 3.30 1.73
FL 90.91 90.69 90.51 90.92 88.98 Cr 4.30 4.00 3.90 3.70 3.80
MF 87.55 88.27 88.52 86.49 87.76 v 1.60 3.60 3.80 3.70 4.00
R, 2267.89 | 2348.80 | 2311.19 | 2315.31 | 2447.16 Ga 24.90 26.70 27.20 27.50 27.20
R, 385.93 | 393.11 | 400.24 | 393.35 | 412.80 Sr 59.90 48.70 50.30 49.90 42.90
AIK 0.82 0.76 0.77 0.78 0.72 Ba 159.10 | 100.40 | 114.00 | 137.40 95.60
A/NKC 1.06 1.14 1.13 1.12 1.18 Rb 542.00 | 530.00 | 529.00 | 505.80 | 539.30
K,0 +Na,0O 9.20 8.77 8.97 8.91 8.40 Nb 35.30 36.70 37.80 33.90 38.10
Na, 0/K,0 0.45 0.49 0.47 0.48 0.51 Ta 10.70 15.70 14. 60 12.40 20.00
m/f 0.26 0.24 0.23 0.28 0.25 Zr 106.40 | 107.00 | 113.50 | 115.70 96.20
La 35.60 35.80 42.10 50. 00 35.40 Hf 3.65 3.67 3.46 3.88 3.37
Ce 78.70 82.30 85.60 109. 80 80.10 U 5.55 6.01 5.59 4.21 7.29
Pr 9.31 9.33 9.30 12.90 9.29 Th 29.10 36.70 35.60 55.20 37.60
Nd 34.40 33.90 32.50 47.00 33.90 Ag 0.35 0.30 0.34 0.30 0.28
Sm 7.26 8.04 8.21 9.82 6.86 Au 2.06 1.80 2.03 2.41 1.47
Eu 0.31 0.35 0.33 0.34 0.35 Cs 32.20 26.70 23.90 25.30 24.70
Gd 5.94 5.99 6.13 7.93 5.77 Mg* 20.995 | 19.713 | 19.326 | 22.324 20.29
Th 0.68 0.73 0.67 0.81 0.66 Rb/Sr 9.05 10. 88 10.52 10. 14 12.57
Dy 3.31 3.25 3.28 4.10 2.99 K/Rb 96.95 92.26 95.88 98. 64 85.43
Ho 0.47 0.44 0.50 0.59 0.44 Ba/Sr 2.66 2.06 2.27 2.75 2.23
Er 1.34 1.37 1.28 1.64 1.26 Th/Ta 2.72 2.34 2.44 4.45 1.88
Tm 0.17 0.17 0.16 0.17 0.15 K 52548.41 [48895.75|50722.08 |49891.93 |46073. 25
Y :Mg* = 100 x n(MgO) AR < ALOs +Ca0+Na20+K20; A/CNK = n(Al,05)

n(MgO) +n(TFeO) ;

n(Al,05)

“ALO, +Ca0 - Na, 0 - K, 0

[w(Na,0) +w(K,0) T

A/NK =

n(Na,0) +n(K,0)

50 =

w( Si0,) —43%

o

RO 1E Si0,—K, 0 Eff (K 5a) BRI L
RIVEAVRHLE, W78 T R e I w8, A A e B

A IR, BB 1 50 AL 1 A

%ﬂo

i

TRFFIER B BT 7R 465 A B AR e PR B A R R LB
B, FUER BRI R T R (R0 JSAE

HHEFIE

n(Ca0) +n(Na,0) +n(K,0) i

4.2 WX EMYETERIFE

WA AR RS 2 R £ B i Y REE = 178.24 x
10 7% ~246.56 x 10 ~°  F-344 195. 56 x 10 °, Horpi4%
Fis 1 M5 Y LREE & 165.58 x 107° ~ 229.86 x
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Fig. 5 Si0,—K,O diagramand(a, after Rickwood,1989) and A /CNK—A /NK diagramand
(b, after Maniar and Piccoli, 1989 ) of the Paxialayidang plutons adamellite on the

southern margin of the Altyn Orogenic Belt
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Fig. 6 Chondrite-normalized REE distribution patterns(a, after Sun and McDonough,1989) and primitive mantle-normalized trace

element patterns(b ,after Sun and McDonough, 1989 ) of the Paxialayidang plutons on the southern margin of the Altyn Orogenic

Belt
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6a) , J57m th HOBSE IR BB A o

TECER TO R A b bR v ALk I B 1 (5] 6b)
A HLARA A S 4 Rb Th U K 48 K8 ¥ K170
Z (LILE) # La.Ce \Nd Z£52%5 + 02 ,Ba. . Sr. Ti HH
5 A WA Ba A1 Sr 78, Zr F1 HE TCH
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AR e J 0 B, HA 0 Cr Ni & 5EARAIC, 40
3.7 x107° ~4.3 x10°(SF3443.94 x107°)
173 x107° ~3.30 x 10 °(SFEHy2h 2.36 x10°°)
FHTHC ph s AR AN IR K A2 B S IR G ) v e
AR /N (Riley et al. ,2001), Mg" 45 %% 19.33 ~
22. 32, B g /NF LA Al S I A ) Mg (i
(Rapp et al. ,1995) , #7504 1 Bl 1 1Y KSR AN 45
Jos AR B AN AT, T 1) A B LA AR Mg” (<
40) o DA FARFAE s 24350 I A S RLARAS R 5 s 7e )
FR o MR . o5 — 5T, 7E ACF Bt (K 7)
H RE A TR REAE S TUAE K A X, S BITE KA
EHGRIE T R B 7 B DT Y I, Rb/Se FAE
AE R BOHIC IR XY B P 5T, 24 Rb/Sr < 0.9 1,
1T RIER s Rb/Se > 0.9 1, Oy S RIAE 4 (78
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( Chappell et al. ,1974)

S AT R I, HoT R TR 2
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( Sylvester,1998 ; Barbarin, 1999 ) . M & i &K 4 A A&
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i, CaO/Na,O HUAE 2 W I8 DX B 23 Y — I H T
LFE PR, 24 Ca0/Na,O L AH < 0.5 IS 7R 5 Xy
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Fig. 7 ACF diagram of Paxialayidang plutons
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ek, T st E A AR R A 4R THT
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LA-ICP-MS Zircon U-Pb Dating, Geochemical Features and Their
Geological Implications of Paxialayidang Plutons
on the Southern Margin of Altyn Tagh

ZHANG Ruoyu" ,ZENG Zhongcheng" ,ZHU Weipeng” , CHEN Ning'’ |
ZHAO Jianglin" LI Qi" ,WANG Qinwei'’ ,RAO Jingwen"
1) Shaanxi Center of Geological Survey, Xi’ an, 710068 ;
2) College of Mining Technology , Taiyuan University of Technology , Taiyuan ,030024

Abstract: The Paxialayidang plutons are located from the Paxialayidang ditch on South Altyn Tagh. The
granitic rocks are mainly composed of monzonitic and porphyritic monzonitic. The U-Pb dating of zircons from the
Paxialayidang plutons using LA-ICP-MS yields a group age of 460. 1 £3.9Ma , indicating the crystallized-age of the
plutons in Middle—Late Ordovician epoch. The geochemical analysis shows that major element characterized by
high Si0,(72.08% ~72.27% ), AlL,O,(14.10% ~14.79% ), A/CNK =1.06 ~ 1. 18 and K,O (5.55% ~
6.33% ) contents; low Ti0,(0.19% ~0.23% ) ,MgO(0.22% ~0.28% ) and TFeO(1.48% ~1.79% ) contents,
which suggest that syenogranite belong to the typical high-K calc-alkaline series with weakly peraluminous. In
addition , they are enriched in total REE contents (165.58 x 10 702229.86 x 10 °). The samples are enriched in
LREE (light rare earth elements) and depleted in HREE ( heavyrare earth elements) with Eu anomalies (§Eu =
0.11 ~0. 17). The chondrite normalized REE pattern curve shows right-sloping type. The syenogranitees are
riched in large ion lithophile elements of Rb,Th,K,U and depleted in high field strength elements of Ba,Sr,Ti and
Rb/Sr value (9. 05 ~ 12. 57), with the characteristics of S-type granite, combining with the diagrams for

discriminating compositions of original rocks, indicate the rock is forned by the partial melting of meta pelitic
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sedimentary rock from lower crust. Combined with the dataes of regional geological characteristics, the
Paxialayidang plutons were formed in the transitional tectonic setting from the compressional to extensional segimes,
belonging to the post-collisional granites. It shows that Altyn Tagh orogenic belt between blocks on both sides of
Azhong Block with Qaidam Block suggests that it entered into transformation period from compression to extension
during Middle—Late Ordovician epoch.

Keywords: The South Altyn Tagh; Paxialayidang plutons; LA-ICP-MS zircon U-Pb dating; adamellite;
petrogenesis
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