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Fig. 1 Sketch map of Central Asia orogenic belt (modified from Jahn Bor-ming et al. , 2004)
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acretionary belt; 6—Uralides orogenic belt; 7—Archean to Early Proterozoic rocks; 8—Pacific fold belts; 9—oceans
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Fig. 2 Simplified tectonic map of the Beishan orogenic collage and its west adjacent region
(modified after Xiao Wenjiao et al. , 2010b; Song Dongfang et al. , 2013a,2013b)
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1—Queershan arc; 2—Heiyinshan arc; 3—Central Tianshan-Hanshan block; 4—Mazongshan block; 5—Shuangyingshan arc; 6—
Huaniushan arc; 7—Shibanshan arc; 8—Dunhuang block; 9—ophiolitic mélange; 10— pillow lava; 11—Proterozoic metasedimentary rock;
12—Beishan complex; 13—fault; 14—sample location; | —Hongshishan mélange; [| —Shibanjing mélange; [l —Hongliuhe mélange; [V —

Liuyuan mélange
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25 BTk A 1l 2% oa A Ll PR o X 20 A o
AL AL AR T8 BUR S bl AR AL S sk i 2 sk
B FAR, B 7 i W& L AF 9 el i (Song
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2015), BEHL R B HA N 2.8~2.5 Ga iy
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Fig. 3 Xingxingxia— Yushishan tectonic cross-section (modified from Li Jinyi et al. , 2003)
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| —Central Tianshan block; [l —Mazongshan block; [l ;—Precambrian basement; [ ;—Kumishi accretionary complex belt; [[[ —Dunhuang

accretionary system; [[l;—Shuangyingshan arc; 1—Precambriam metamorphic rocks; 2—marble; 3—clastic rocks; 4—Silurian flysch and
volcanic rocks; 5—Cenozoic sedments; 6—granitic gneiss; 7—serpentinite; 8—gabbro pyroxenite; 9—basalt; 10—fault; 11—toponym; 12—

sample location
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Fig. 4 Field photos (a,b) of metasediementary rocks from Gudongjing Formation and the representative

photomicrograph (c,d) of grey coarse-grained quartzite (sample XX12) in Xingxingxia
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193nm ArF #E5; 8064 Bk b RE & 210m]; I
R 20Hz P IR AW, S8 F RG4S0
FR AR 2GR RE 5 3R T8 09 WO6 R E A P TR RF a5 X
AN R BE SR LB A A [R] Y B 5 %% B L B e AT A 20]/
em’ , WOLTE R HAR AT FE 4~120pm NAE{L . FEA X
S R S B BOGBRE R BAR O 32pm. 5 A AR I
R E bR AR MRS A 91500 1E R AMbR . TCE & R
FH 55 B R AR BT R N A ke R 3 35 38 NIST
SRM610 1E 8 b2 Si AE S A bR A7 35, I
ZE W98 i GLITTER # {4 (Macquarie University,
2006) & 15 %7 Pb/*° Pb.,*" Pb/*" U, Pb/** U
FPCPh/#* Th PU L [A] 7 2 O AE L AF % 2 R 225 B
J&i 11 Tsoplot # 2l U-Pb 45818 A1, @l 742 B s
FE T 22 A8 o0 A B 7 B (Ludwig, 2001) , FH 4L
IS B 2 F O K BR AES £ 5 U-Pb
S A Liu Xiaoming et al. (2008),
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A DN A R PURE[R] DR 24 Oy 30 s 3% b JBE 2 K &4 20
~30pm, BRI Y TH I LA LA 1 BRORL Bt A # S
M 02y O HL/THD AN L/ HE E (4 0 R

0.282772 F1 0. 0332,0. 28325 Fl 0. 0384) 1 Jy Z Mg
(Chu Nanchin et al. , 2002), P I B =48 18 2 4
SEAEIN R B G 3R 02 DT 34 e (B4 F 1 b 5 1
Y Lu/MHE = 0. 015) 1 7 4 ) (Rudnick et al.,
2003) , IF B B A w0 460 HE/TT HE (B #5235 4
HbE 2k A5 (Griffin et al. » 2000) . ep () {H
PSR Y Lu AR E %k 1.867 X 10 M a !
(Albaréde et al., 2006), Fi1 B 4 Bk ki Bt &4 1
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3.2 HEmAOWm
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2.49 Ga. 2y 2. 63 Ga ARG IR F IR IE(E, &
[ AF Y IC S 2. 67 Ga ([ 6a.b) . MFE S XX12 (1)
U-Pb 4§ 38 A AT %0 (& 62) 5 K843 U-Pb 4R % 37
Tl ALk b Bk e i L i 3L A > i U-Ph A%
YA ML Z T IR B M & W] 8 Pb & R —
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F1 LELFPTHRBZSHR XX12 $557 LA-ICP-MS U-Pb F ¥ 1E
Table 1 LA-ICP MS U-Pb data on zircons of Mesoproterozoic quartzite sample XX12 in Beishan orogen
WAH A i (Ma) T (X107%)

#L‘l:l!l% 207Pb/ 207Pb/ ZOGPb/ 207Pb/ ZOTPb// ZOGPb/ ) )

- 1sigma sy 1sigma sy 1sigma | Th/U - 1sigma sy 1sigma sy Isigma| Pb* |2%2Th| 28U
XX12-01 0. 10792|0. 00224 | 4. 5565 | 0. 0881 |0. 30625|0. 00316| 0.50 | 1765 37 1741 16 1722 16 78.1 ] 96.7 | 193.8
XX12-02 |0.16502]0. 00261 (10. 1845] 0. 1456 [0.44769{0. 00437| 0.53 | 2508 26 2452 13 2385 19 97.0 | 84.1 | 157.5
XX12-03 |0.17207]0. 00315(10. 4572] 0. 1798 [0. 44086{0. 00500| 0. 48 | 2578 30 2476 16 2355 22 121.41 95.9 | 201.0
XX12-04 |0.13139]0. 00304 5. 6004 | 0. 1225 |0.30920{0. 00372| 0.36 | 2117 40 1916 19 1737 18 80.7 | 71.8 | 199.8
XX12-05 0. 11119|0. 00334 | 4. 2438 | 0. 1228 |0. 27686|0. 00389| 0. 54 | 1819 54 1683 24 1576 20 42.7 | 62.6 | 115.3
XX12-06 0. 11820|0.00215] 5. 6207 | 0. 0939 |0. 34497|0. 00335| 0. 56 | 1929 32 1919 14 1911 16 88.0 [105.8] 190.2
XX12-07 |0.10804|0. 00156 4. 6707 | 0. 0580 [0.31361{0.00248| 0.38 | 1767 26 1762 10 1758 12 84.0 | 78.7 | 209.7
XX12-08 |0.10566|0. 00156 4. 1381 | 0. 0524 |0. 28411|0. 00225| 0. 24 | 1726 27 1662 10 1612 11 86.5 | 59.8 | 246.9
XX12-09 0. 10835|0. 00153 4. 7863 | 0. 0572 |0. 32046|0. 00249| 0. 38 | 1772 26 1783 10 1792 12 90.5 | 83.5 | 221.3
XX12-10 |0.10184]0. 00168 4. 3470 | 0. 0637 [0.30968(0. 00264 | 0.54 | 1658 30 1702 12 1739 13 79.5 |105.7| 194.8
XX12-11 |0.12441]0. 00217 6. 3191 | 0. 1006 [0. 36848{0. 00353| 1. 05 | 2020 31 2021 14 2022 17 56.6 |107.5| 102. 1
XX12-12 |0.15802|0. 00183 9. 6424 | 0. 0865 |0.44269|0. 00322| 0.58 | 2435 19 2401 8 2363 14 187.8|177.2| 306.8
XX12-13 |0.14489]0. 00225 8. 4602 | 0. 1169 [0.42361{0. 00388| 0.93 | 2287 26 2282 13 2277 18 76.1 |113.0| 121.2
XX12-14 |0.18056]0. 00298 (12.4877| 0. 1907 0. 50177{0. 00531| 1.56 | 2658 27 2642 14 2621 23 55.5 |100.6| 64.7
XX12-15 |0.11636]0. 00159 4. 9234 | 0. 0561 0. 30698{0. 00235| 0.57 | 1901 24 1806 10 1726 12 111.8]156.2| 273.1
XX12-16 |0.11981|0. 00189 5. 6422 | 0. 0784 |0. 34168|0. 00295| 0. 34 | 1953 28 1923 12 1895 14 73.0 | 56.3 | 167.8
XX12-17 |0.16614]0. 00214 (10. 4394| 0. 1114 |0. 45589{0. 00367| 0.57 | 2519 21 2475 10 2421 16 135.6(122.1| 214.6
XX12-18 |0.17821]0.00218{12. 0243] 0. 1190 |0. 48954|0. 00382| 1.17 | 2636 20 2606 9 2569 17 198.51300.2| 255.9
XX12-19 |0.11141]0. 00282 5. 1417 | 0. 1245 |0. 33484|0. 00416| 0. 87 | 1823 45 1843 21 1862 20 30.8 | 55.7 | 64.2
XX12-20 |0.1743410.00215[11. 3415] 0. 1131 |0.47199|0. 00368| 0. 38 | 2600 20 2552 9 2492 16 153.2| 93.1 | 242.5
XX12-21 |0.12307{0. 00219 5.9739 | 0. 0966 [0.35217|0. 00337| 0.51 | 2001 31 1972 14 1945 16 54.6 | 59.8 | 116.9
XX12-22 |0.11994]0. 00192 5. 9536 | 0. 0846 0. 36015{0. 00316| 0.52 | 1955 28 1969 12 1983 15 72.9 | 79.9 | 152.5
XX12-23 0. 11149|0. 00150 4. 8968 | 0. 0544 |0. 31868|0. 00240| 0. 16 | 1824 24 1802 9 1783 12 138.6| 58.6 | 360.5
XX12-24 0. 10807|0.00173] 4. 6031 | 0. 0649 |0. 30905|0. 00260 54 | 1767 29 1750 12 1736 13 69.5 | 91.6 | 170.4
XX12-25 |0.14441]0. 00217 8. 7417 | 0. 1159 [0.43920{0. 00391 0. 66 | 2281 26 2311 12 2347 18 75.2 | 80.8 | 123.0
XX12-26 |0.11778{0. 00157 5. 6539 | 0. 0620 [0. 34829|0. 00264 60 | 1923 24 1924 9 1926 13 144.41185. 1| 307.7
XX12-27 |0.11053|0. 00151 4. 8449 | 0. 0551 |0. 31803|0. 00242| 0.55 | 1808 25 1793 10 1780 12 124.9(162.1| 296.0
XX12-28 |0.18328(0.00218(12.9572| 0. 1219 [0.51294{0. 00390 1.77 | 2683 20 2677 9 2669 17 226.7|448.4 | 253.6
XX12-29 [0.10902]0. 00144 3. 7821 | 0. 0408 [0.25170{0.00184| 0.40 | 1783 24 1589 9 1447 9 114.6 | 140.9| 353.7
XX12-30 |0.11357]0. 00138 4. 8337 | 0. 0459 0. 30880{0. 00218 0. 28 | 1857 22 1791 8 1735 11 168.5]121. 5] 439.0
XX12-31{0.10934|0. 00141 3.1375 | 0. 0325 |0.20820|0. 00149| 0. 26 | 1788 23 1442 8 1219 8 168.5(169.2| 657.2
XX12-32 0. 16886|0.00335|11. 5755] 0. 2202 |0.49735|0. 00612| 0.69 | 2546 33 2571 18 2602 26 40.9 | 39.8 57.5
XX12-33 |0.18356]0. 00297 (12. 8238| 0. 1899 0. 50687|0. 00523| 1. 05 | 2685 26 2667 14 2643 22 60.8 | 81.7 | 77.7
XX12-34 0. 11955|0. 00195] 6. 1113 | 0. 0886 |0. 37087|0. 00329| 0. 48 | 1950 29 1992 13 2034 15 73.5 | 71.8 | 149.6
XX12-35 |0.18583|0.00266(12. 0043] 0. 1492 |0. 46868|0. 00423| 0. 28 | 2706 23 2605 12 2478 19 73.1 ] 33.5 | 118.1
XX12-36 |0.15763]0.00233(10. 1088| 0. 1312 0. 46527|0. 00417| 0.51 | 2430 25 2445 12 2463 18 59.9 | 48.2 95. 2
XX12-37 |0.14260]0. 00189 7. 3420 | 0. 0800 [0. 37353|0. 00291 0.32 | 2259 23 2154 10 2046 14 130.4 ] 86.7 | 271.9
XX12-38 |0.11693|0. 00238 5. 2687 | 0. 0998 |0. 32690|0. 00339| 0.68 | 1910 36 1864 16 1823 16 38.0 | 58.0 | 84.7
XX12-39 [0.17993]0.00259(11. 8854| 0. 1488 [0.47921{0. 00431 | 1.45 | 2652 24 2595 12 2524 19 97.2 |177.6| 122.8
XX12-40 |0.11780]0. 00200 5. 5770 | 0. 0849 |0. 34346{0. 00310| 1.18 | 1923 30 1913 13 1903 15 63.5 | 143.0 120.9
XX12-41 |0.11833]0. 00195 5. 3558 | 0. 0786 [0. 32835{0. 00289| 0.47 | 1931 29 1878 13 1830 14 62.0 | 67.6 | 144.9
XX12-42 10.11921|0. 00152| 5. 4157 | 0. 0553 |0. 32959|0. 00241| 0. 72 | 1944 23 1887 9 1836 12 145.51(230. 2| 320.8
XX12-4310.12193|0.00173] 6. 0906 | 0. 0732 |0. 36238|0. 00289| 0. 75 | 1985 25 1989 10 1993 14 120.9|180.7| 239.6
XX12-44 |0.12018]0. 00223 5. 7509 | 0. 0976 0. 34714|0. 00338| 0.79 | 1959 33 1939 15 1921 16 51.7 | 83.5 | 105.6
XX12-45 |0.12194]0. 00190 5. 8750 | 0. 0798 0. 34951{0. 00297| 0.54 | 1985 27 1958 12 1932 14 69.6 | 80.5 | 150.3
XX12-46 |0.16276|0.00202] 9. 3534 | 0. 0925 |0.41687|0. 00315| 0.04 | 2485 21 2373 9 2246 14 148.5| 12.1 | 293.6
XX12-47 |0.16532{0. 00240(10. 1123] 0. 1275 |0. 44373|0. 00391| 0. 62 | 2511 24 2445 12 2367 17 106.0{105.9| 171.0
XX12-48 |0.12279]0. 00180 6. 1245 | 0. 0771 0. 36182{0. 00295| 0.55 | 1997 26 1994 11 1991 14 83.9 | 95.4 | 174.7
XX12-49 |0.11549|0. 00232| 5. 1782 | 0. 0961 |0. 32522|0. 00329| 0. 65 | 1888 36 1849 16 1815 16 32.2 | 47.6 | 73.6
XX12-50 |0. 15614 0. 00184 8. 6235 | 0. 0777 |0.40061|0. 00287| 0.46 | 2414 20 2299 8 2172 13 190.6|163.5| 356.2
XX12-51 |0.12011]0. 00213 5. 7816 | 0. 0926 [0.34914|0. 00326| 0.50 | 1958 31 1944 14 1931 16 42.8 | 46.4 93.5
XX12-52 |0.20281]0. 00260 (14. 0158] 0. 1476 0. 50127{0. 00409| 0.47 | 2849 21 2751 10 2619 18 115.0] 78.5 | 166.3
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ZR1
LEAE A (Ma) T (X107%)
#L‘l:lll% 207 Pb/ 207 Pb/ 206 Pb/ 207 Pb/ 207 Pb/ 206 Pb/ )
1sigma 1sigma 1sigma | Th/U 1sigma 1sigma Isigma| Pb* |2%Th| 2¥U
206 Pt 235 2387 206 Pl 23577 238 ]
XX12-53 |0.16613|0.00231(10.4992| 0. 1241 |0. 45837|0. 00387 49 | 2519 23 2480 11 2432 17 104.2| 82.8 | 168.:

XX12-54 10.17289|0. 00206|10. 3672| 0. 0957
XX12-55 ]0. 11748{0. 00171| 5. 5506 | 0. 0689 |0. 34267|0. 00274
XX12-56 [0.11427]0. 00174 5. 3749 | 0. 0711 |0. 34112{0. 00280

0 0 0
0 0.43492[0
0 0 0
0 0 0
XX12-57 |0. 11796]0. 00212 5. 4945 | 0. 0895 [0. 33781|0. 00316
0 0 0
0 0 0
0 0 0
0 0 0

. 00319

5
5

. 11959(0. 00185 4. 9139 | 0. 0657
6

e e e e e e

58
66
05
27

1918 26 1909 11 1900 13 85.4 |121.8| 183.
1869 27 1881 11 1892 13 78.1 | 161.5]| 154. ¢
1926 32 1900 14 1876 15 38.4 | 24.3 | 91.6

3
2586 20 2468 9 2328 14 |176.1(171.3] 293.2
6
3

XX12-58 .29799]0. 00245 67 | 1950 27 1805 11 1681 12 81.2 [130.8] 195.8
XX12-59 0. 12246]0. 00186 6. 0434 | 0. 0797 |0.35789|0. 00298 42 | 1992 27 1982 11 1972 14 71.0 | 64.1 | 154.3
XX12-60 [0.18210]0.00219(11.3310] 0. 1060 [0.45123|0. 00335 16 | 2672 20 2551 9 2401 15 189.4(312.3| 268.7
XX12-61 |0.12296{0.00172| 5.7684 | 0.0676 [0.34016|0. 00265 32 | 2000 25 1942 10 1888 13 90.3 | 67.0 | 211.0
XX12-62 0. 11593]0. 00190 5. 5584 | 0. 0804 |0.34766|0.00301| 0.31 | 1894 29 1910 12 1923 14 54.1 | 38.6 | 124.7
XX12-63 0. 12067]0. 00195 5. 7432 | 0. 0820 |0. 34509(0. 00299 0.49 | 1966 29 1938 12 1911 14 55.7 | 60.5 | 123.5
XX12-64 |0.11467]0. 00203 5. 2657 | 0. 0839 [0.33296{0. 00304 | 0.49 | 1875 32 1863 14 1853 15 50.8 | 57.5 | 116.8
XX12-65 |0.11386]0. 00149 4. 4100 | 0. 0463 0. 28083|0. 00204| 0.63 | 1862 23 1714 9 1596 10 179.6(297.7| 475.3
XX12-66 [0.12377]0. 00203 6.2681 | 0. 0911 |0.36717]0.00325| 0.64 | 2011 29 2014 13 2016 15 73.4 | 94.6 | 146.8
XX12-67 [0.11434]0. 00204 | 5. 1400 | 0. 0826 [0.32590{0. 00298| 0.56 | 1870 32 1843 14 1819 14 66.2 | 87.6 | 155.9
XX12-68 [0.12094]0. 00199 5. 8591 | 0. 0853 [0.35122{0. 00308| 0.39 | 1970 29 1955 13 1940 15 67.8 | 58.9 | 151.9
XX12-69 [0.17148]0. 00214 9.6326 | 0. 0950 [0.40722{0. 00306| 0. 65 | 2572 21 2400 9 2202 14 168.2(192.5| 296. 1
XX12-70 [0.11639]0. 00155| 5. 0541 | 0. 0546 |0.31478|0.00233| 0.27 | 1902 24 1828 9 1764 11 134.8 | 95.2 | 347.2
XX12-71 |0.11855]0. 00212 5. 5427 | 0. 0894 [0. 33892{0. 00314| 0.48 | 1935 32 1907 14 1882 15 47.0 | 51.3 | 106.5
XX12-72 |0.11565]0. 00162 5. 3328 | 0. 0626 [0. 33423{0. 00257| 0.35 | 1890 25 1874 10 1859 12 96.7 | 79.9 | 228.8
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+
2385+ 19Ma 1789=13Ma
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Fig. 5 CL images of representative zircons of Mesoproterozoic quartzite sample XX12 in Beishan orogen
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(the circles denote U-Pb analysis spots)
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WIAE 1739 £15~2034 £15 Ma Z [A] FIA{E 2048 ~2642
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e A2 X8 A U-Pb 4 % i1 HE A SCAE 8 3230

HA B F 2347 £18~2432 +17 Ma 2 [A] fl 2600~

2932 Ma Z (8], T XF N 1Y) ene () ¥ 0 IE{H . O~ 0. 3~
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Hf #CAR IR 30, B 23 5 2643+ 22 Ma, 2669
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F2 UELHFPTHRBRSHR XX12 $£0H Le-Hf B ELHE
Table 2 Zircon Lu-Hf isotopic data on zircons of Mesoproterozoic quartzite sample XX12 in Beishan orogen
FESh AR | AEHE (Ma) 1Sigma | Y6Yb/YTHE | YSLu/V7THI | YSHE/VTHI 2SE enr (1) 2SE Tome S/
XX12-01 1722 16 0. 021933 0. 000828 0. 281609 0. 000012 —3.8 0.43 2634 —0.98
XX12-02 2385 19 0. 019159 0. 000714 0.281149 0. 000009 —5.2 0. 34 3225 —0.98
XX12-03 2355 22 0.019147 0. 000811 0. 281450 0. 000015 4.7 0.52 2600 —0.98
XX12-04 1737 18 0. 037816 0.001430 0.281468 0. 000013 —9.1 0. 45 2975 —0.96
XX12-05 1576 20 0.031223 0.001145 0.281561 0.000011 —9.0 0. 40 2846 —0.97
XX12-06 1911 16 0.016171 0. 000584 0.281410 0. 000009 —6.4 0.31 2936 —0.98
XX12-08 1612 11 0.018933 0. 000762 0.281694 0. 000012 —3.1 0.42 2510 —0.98
XX12-10 1739 13 0. 032627 0. 001224 0.281884 0. 000010 5.9 0. 36 2048 —0.96
XX12-11 2022 17 0. 032414 0. 001159 0.281486 0. 000009 —1.9 0.32 2751 —0.97
XX12-12 2363 14 0. 035028 0. 001317 0. 281197 0. 000013 —4.9 0. 45 3193 —0.96
XX12-18 2569 17 0. 013848 0. 000489 0. 280885 0. 000010 —10.0 0. 36 3660 —0.99
XX12-19 1862 20 0.016214 0. 000600 0. 281405 0. 000010 —7.6 0. 35 2978 —0.98
XX12-20 2492 16 0.012764 0.000443 0. 281083 0. 000010 —4.6 0. 37 3275 —0.99
XX12-21 1945 16 0. 028063 0. 001042 0. 281509 0. 000011 —2.7 0. 39 2736 —0.97
XX12-22 1983 15 0. 013505 0. 000496 0.281428 0. 000009 —4.0 0. 32 2844 —0.99
XX12-23 1783 12 0. 016549 0. 000727 0.281636 0. 000011 —1.3 0. 38 2529 —0.98
XX12-24 1736 13 0. 031346 0.001128 0. 281577 0. 000008 —5.0 0. 29 2717 —0.97
XX12-25 2347 18 0.012123 0. 000450 0.281370 0. 000009 2.2 0. 33 2744 —0.99
XX12-28 2669 17 0. 011996 0. 000449 0.281124 0. 000009 0.8 0. 31 3079 —0.99
XX12-33 2643 22 0. 006847 0. 000256 0.281166 0. 000007 2.1 0. 25 2983 —0.99
XX12-34 2034 15 0. 013000 0. 000527 0. 281508 0. 000007 0.0 0. 26 2642 —0.98
XX12-36 2463 18 0. 023230 0. 000871 0. 281179 0. 000008 —2.6 0. 30 3129 —0.97
XX12-39 2524 19 0. 017605 0. 000628 0.281052 0. 000010 —5.3 0. 34 3342 —0.98
XX12-40 1903 15 0.011139 0. 000430 0. 281666 0. 000011 2.8 0.41 2369 —0.99
XX12-43 1993 14 0.023764 0. 000845 0. 281449 0.000012 —3.5 0.43 2821 —0.97
XX12-46 2246 14 0. 001448 0. 000044 0.281143 0. 000013 —7.5 0. 45 3260 —1.00
XX12-48 1991 14 0.013011 0. 000485 0. 281439 0. 000011 —3.4 0. 39 2816 —0.99
XX12-52 2619 18 0. 016998 0. 000650 0. 280988 0. 000012 —5.5 0. 44 3423 —0.98
XX12-53 2432 17 0. 020214 0. 000742 0.281274 0. 000011 0.3 0. 38 2930 —0.98
XX12-54 2328 14 0.021426 0. 000774 0.281202 0. 000011 —4.7 0. 39 3151 —0.98
XX12-56 1892 13 0.028359 0. 000989 0. 281406 0. 000012 —7.4 0. 43 2986 —0.97
XX12-58 1681 12 0. 017846 0. 000671 0. 281520 0. 000012 —7.6 0.43 2841 —0.98
XX12-59 1972 14 0. 009687 0. 000359 0. 281447 0. 000009 —3.4 0.33 2800 —0.99
XX12-60 2401 15 0.017012 0. 000646 0. 280998 0. 000011 —10.1 0.41 3534 —0.98
XX12-61 1888 13 0.017229 0. 000593 0. 281571 0. 000013 —1.2 0. 46 2599 —0.98
XX12-62 1923 14 0. 015477 0. 000588 0.281426 0. 000013 —5.5 0. 45 2892 —0.98
en(O¥IRE N —1.2~—9. 1; 48 C XHLH5 A BT G 3 Ly Py 722 o e R R ey o o8 ) ey 4

U-Pb 4l Fi HE AR W 22 50K 0 il T 2328
+14~2619%18 Ma Z[f] il 3129~3534 Ma Z [f],

X5 17 1) ene () 5 R SAH . O — 2. 6~—10. 1,

4 g

i R BT R B9 R 3

A& A P B S EL BRI A
bl b X fe B W A A A A B A B AR i R
BE GR B 2 B A A IE Bl AR Jit 2 fn EL AT 1K AR i
TR GE 2K 2% A D 19 8l A2 i %5 (Zuo Guochao
et al. ,1992; Zuo Guochao and Li Maosong, 1996;

4.1

Wei Xueping et al. , 2000; Song Dongfang et al. ,

2013a),

Ra A E AR A e s I D & 1Y [H])
(VNS €/ R /NS BN 1 BT TR AV NS T
A ool A8 208 T i A 1 (Zuo Guochao et al.
1992; Wei Xueping et al. , 2000) , iy B&AK T b 11 2%
IR ST AR DX 2 A 1 A 0GR A R
A R GB 2 A0 s 1T AIA S B B A0 2y
G AT I CH R DO 55k, 1989) , X & Fl
WRCE RIS MU THCE a8 O 38 55
FEAHETREER T — A2 B (9 9 3l KBt
Zx ) 1 PR 2002), &
7 0 K L Ll S B0, A S v IV 3 Ll i 5 ) — B
g3 FEBEAE AR AR LR 22 0T ARF  0g AE L R B S Y
i A LD Bl b L3 Ll IR 28 D T AR 9 Y R i R

(Gong Quansheng et al. ,
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Fig. 6 U-Pb concordia diagrams (a) and U-Pb age spectrum (b) of zircon in Mesoproterozoic
quartzite sample XX12 in Beishan orogen
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. U-P} 4E#4  HEREU RS AR5 87 )2 2 ik ¢ & (Song Dongfang et al. , 2013b;
RN o : Zhou Hai et al. , in press), K I, db & oy @) A%
T oH —= — e B T AR 0545 R AT R R 9 T 111
= S o T TG 1 PRI I 0 % 2 4 R b L i
A= 20 SR T 5 S b A AR R A 1 3 K e i 4
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Fig. 7 Zircon ey (1)- U-Pb age diagrams of Mesoproterozoic
quartzite sample XX12 in Beishan orogen

B DI R 2 68 i 4R 43 AR 3R TR R M e i g e s A IR
Long Xiaoping et al. , 2015 52 30k FIA SCRE & XX12 4578
AL 3 L w9 220 8 A R ES AT ene (0 1 U-Pb AR % 1 43 417 X
B, Ut 2T B 58 @ R O8O0 4 xR T ALV A2,
A3.B.C T K853

The yellow area and the red dotted line represent the distribution of
the zircon epr(2)-U-Pb data from the Precambrian rocks in Tarim
block (after Long Xiaoping et al. , 2015 and references therein) and
from Precambrian rocks in Beishan reported in this work. The
green, red, pink, purple and blue correspond to the 5 data sections

including A1, A2, A3, B, and C, respectively

FEAE 3 A 1L 4 rb Ay 9 2 e A o A
H 2 DL JZ BAH 4 i, 28 DL IR 2 0B S A B4 ik
(Zuo Guochao et al. , 1992; Zheng Yadong et al. ,
19965 Zhang Jian et al. , 2012), 40, ZEdb 1l 1
R, — 2 A AR IS A A E o b AR TR

SCA R H B ATE R o A Z AT 2 28 . k4
T OBZHT AR PEFE LA AL 1L iy R AR
A AR 78 ST Bl K il 30 2 U2 5 o i 1A B 1Y
U-Pb B A1 4F I % b, 3 W oR WY i i % 2 (1. 2~1. 8
Ga) iy P oo i AU 4R 0% 0, HLAE1E B A & ooy
LA 18 2 B (Xiao Wenjiao et al. » 2010b; Song
Dongfang et al., 2013b; Zhou Hai et al., in
press) A FE i B Z B o0 A AR IR E . @deil
T Ll ) R i A R B L AR
JER G Bl e g i p i 1.4 Ga R =B
#FHH& A ik A (He Zhenyu et al. , 2015), AR SCHRIE
0 T b 82 Ll P AR B A2 B R DA A S
DAY R A F R D XXD2 W N SR R
B, A e B W A T e 74 s BOIR T O S SR B
f0 5 1) HEZ L LTRSS b g 3t D) oAy 22 Jo A FH A0 2
e o TSR OC TR A AR AR B R Bl R il i 4
TURH G W E TR A, 256 RBEE V45 KA
e T HOE AT 3EE SRR R A M e A 45 W
A (Zuo Guochao et al. ,» 1990), % k. v F



o BT

938

2L
&

http://www. geojournals. cn/dzxb/ch/index. aspx

#H
2018 4§

Ih 52 1)l AR B i) IS o R XXT2 A AR i AR
POZAE T AR 2 1. 1~1. 45 Ga Z[H],
4.2 StLEBELFTWEREEREYRAFSERIT

HHOIE s LA AR S TR e A IR o 4§ 24 A 1
A 8 98 22 A9 3 L DX P 2 O 0 A A R B i 2
2L A ARER T b 3 LA N Bk A 1 i 9
4 K8 (Safonova et al., 2008, 2009; Xiao
Wenjiao et al. » 2010a, 2010b, 2013, 2014, 2015;
Xu Bei et al. , 2013; Eizenhofer et al. , 2014), 4X
7 R I 368 L3 A Y 8 R A s B 22 I Tl AR
AR B 3G A= 3 L AR T iy Bl R T T FE R A2 W)
JoTRIHG 8 AR i L SRRSO M LA X B R AE . 9]
e R (He Zhenyu et al. , 2012, Zhou Hai
et al. , 2016) Ffidt 1l (L7 (Song Dongfang et al. ,
2013a, 2013b; He Zhenyu et al. , 2015) N iy 5 &
REIACE s TR AR B H S R4
A SR A, ME DL X 43 (Song Dongfang et al. ,
2013a, 2013b) 35X Sy At i 1l iy 9 B2 i ) Jo ok
SR R T AR KA R X

Z BT N B 5E A 2 B B B e i T Y
A2 i Al e A0 22 B T v B A 3 X T
X Z4E #h X 4 (Lu Songnian et al. , 2008; Long
Xiaoping et al. , 2011, 2014; Shu Liangshu et al. ,
2013) , I IA Ry FOAR $b B S B BLOK e i 58 1 — A8 o
(Lu Songnian et al. , 2008), LW —FRF) TIEXR
B, v R L e 0 i S A0 IR R T SR A Y B
ARG KW 278 S 85 5K 58 S5 1 — 38
(Shu Liangshu et al. , 2013; Zhou Hai et al. , in
press) . T A ZUAR b B 9 1Y i 5 sC 4l 5 A i BF 50 3%
B, SO R R B 1 5 B B [R] Y — 26 R A
Hh BT 3 AL ¥F fiE (Song Dongfang et al., 2013a,
2013b;Zong Keqing et al. , 2013; Zhang Jianxin et
al. s 2013; Zhao Yan et al. , 2015)., Hit, T f#dL
Ly Ly 55 8 B AR o i 3 R[] A 3 1Ly PR 4 1) 4
il B RSO P 2 (] 1) SR S M R AR R A Y

20 48 90 A AR, A4 T 40 A X 8l 5 o A T
FEFIAA BR A [ 67 28 B ai » — 262 35 4ty b 1l i 1 Ay
W2 A Ge— W i€ B 20 BRI, HARSRE A A B R i
IN PRI O T s AP =S 3 A R AES
R ARy e AR R e AR e A
TEBE 5 /9 b 3 A B b gl 8 B R (Zuo
Guochao et al. , 1990, 1992; Zuo Guochao and Li
Maosong, 1996; Dai Wenjun, 2000; Wei Xueping
et al. » 2000). SR, H AT 5 T b i iy o /9 Al

FER 20 A ks B AR B L O D R A E e
Wi A R 0.9 Ga MYIREKIRAE K 5 A 1. 4 Ga
AL < i ks (He Zhenyu et al. , 2015), iT4E3E,
A2 N b L L N Tz A0 A B R A2 B
7RG A U-Pb AU A1 HE [ ALR 20 B 45 1
AU L3 Ly Y A2 S A PE B B A AR IR AR
B TR e AR T () 1 2~2.0 Ga)
T 1R T A 0 0 (0 S DA ey A S U Ay 1 4 1 e
H(2 2.5~2.7 Ga) , dic B . 109 47 % 4 (1 M 24 Oy
1760.1458, & 2500~2700 Ma 2 [a] *F- 2% 1 1% (¥ 8c
0 s ) o A R A L3 Ll A R R AR e A a2
(] 2% S B R AR AT AT BE G 7 1 b Ll 3 A i i€
AR IR B T 2 IR 0 R A HR I AN R TR
HOR B 1y 25 2% P (Song Dongfang et al. , 2013b),
Rojas-Agramonte et al. (2011) |25 1 o W& 47
rh 2 S g R B A7 AR R 3 AR . B FEOR SE i
8 i T B 20 B 0 I AR IR R BR T ) i oo AR
B (2 0. 7~ 1.0 Ga) BYAE I W 2 41 38 R L i
o A I i 2k HL AW 22 1.4 Ga, ooy
ARFIH ST M (29 1. 6~1. 9 Ga) IE{H L Ry
1729 Ma iy oA F 3 (& 2. 3~2.5 Ga) IgE{H ly
2.47 Ga AR 55 /Y AF I 0 . (1545 th Y 2
T AR L2 1.4 Ga W (R Y 4F 18 15 B A
K [ # K 1 B (Shu Liangshu et al. , 2013), i
5 MR A i 2E K 4L A IR BB TR Tl UOR
(24 0.8~0.6 Ga) W4 W 2 A1 KRB T ooty
R oo AR (29 1.6 ~1. 8 Ga) IB{H 20 R
L.6Ga fl 1.8 Ga, iy Ju iy fUHH BE ] (25 1.8~ 2.1
Ga) WE(HAE IR 2928 2. 05 Ga, Filly 7o i A0 5L 2187 K
AR (2 2. 4~ 2. 8Ga) WS 4F Ik 29 O 2. 45 Al
2.7 Ga =/ F B4 B 1% (Rojas-Agramonte et al. ,
2011) . 545 HiT A O& T b Ll 3 1l Py R 22 B A i 9
44 {5 B 1Y R iE (Song Dongfang et al. ,
2013b) (& 8) ot R (29 1. 0 Ga) Z J5 - db 1z 1
NIRRT B R Tl AR R A R (2
0.93 F1 0.8 Ga, iX FIHE LA S 113 L 570 b e 3 A
W, 4t 7 32 3 T Rodina # K B 9 5 %= 4
(Hoffman, 1991; Meert et al. , 2003); M £EH JC 1
PR Z A7 G 1L 3 L N R A2 B 1 T Al
R SR LR 205 X B RHE AR RIS
B HLR e R0 L 52 7 B W] A 2 S A S R
A A XXA2 IR 3 B ool AR 3B o
TR (2 1. 6~2. 1 Ga) o B H % 7 3 5 19 4F
i U A LAty Sl A 3R R AU (2 2.3~
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SRR TG L 23 T R AU (29 3.0
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T 5 m &% (Long Xiaoping et al.,
2015) . i — A A SO P R RS BUR O STl AR
FRFRTE 5 R R 22 o 25 0 I 45 0 1 HE [l 67 8 0
By BB AR I8 X L 6 B (B 9 L db il 1l A e oy
AR AR 57 5 A8 HLR v il =2 b i vy oo o AR A8 T
+ (Long Xiaoping et al. , 2015) %) 5 [ BOAR 20 42 1%
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B (1.85~1.75Ga) Ky Hu5E #3& F fF (He Zhenyu
et al. , 2013; Zong Keqing et al., 2013; Zhang
Jianxin et al. , 2013), [A I, ZOHE M e 11 /i 98 1 20
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Zircon U-Pb Chronology and Hf Isotopic Study on the Mesoproterozoic
Metasedimentary Rocks: Insight into the Evolution of Precambrian Materials

in the South Section of Beishan Orogen
ZHOU Hai, CHEN Liang, SUN Yong

State Key Laboratory of Continental Dynamics, Department of Geology, Northwest University, Xi’an, 710069
Abstract

TheBeishan orogen, located in the southern Central Asia Orogenic Belt (CAOB), mainly consists of a
series of subduction-accretionary complexes. Some Precambrian rocks are sporadically distributed within
the wide accretionary zone of Beishan. Due to the metamorphism and deformation during the strong
orogensis and subsequent intracontinental orogensis since the Paleozoic, it is difficult to distinguish the
Precambrian rocks and the products of orogensis in Beishan. Thus, the Precambrian affinity in the Beishan
orogen is still controversial. Based on detailed field work, we carried out petrographic, zircon U-Pb
geochronological and Hf isotopic analysis on Precambrian metasedimentary rocks from the Mazongshan
block in the central Beishan area. The relatively high metamorphic degree, rock assemblage and detrital
zircon U-Pb age spectrum show significant differences from that of Paleozoic passive continental margin
products, indicating that the metasedimentary rock in Beishan is remnant part of the Precambrian basement
rocks formed between ~1.1 and 1. 66 Ga. Combined with previous studies, the following understanding
can be summarized: the Beishan area presents similar features as the Tarim and Mongolia blocks in
material sources, suggesting that the three involved into the assembly and break-up event of the Rodina
supercontinent after the Neoproterozoic, but show multiple sources before the Neoproterozoic (>1.1 Ga).
The Mesoproterozoic para-metamorphic rock in the Beishan orogen in this study shows that it is different
from the Tarim craton, but similar to the Mongolia block. The Hf isotopic analysis further reveals that the
Precambrian para-metamorphic rocks and Dunhuang block in the Beishan orogenic belt all record the
history of new-born crust event during the middle and late Paleoproterozoic and show differences from the
Tarim craton. This also implies that the Dunhuang block and the beishan orogenic belt probably have a

uniform Precambrian basement before the Mesoproterozoic (~1.58 Ga).

Key words: Central Asia orogenic belt; Beishan orogen; Precambrian affinity; Mongolia block;
Dunhuang block



