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Abstract: The geochronological and geochemical data of an early Neoproterozoic porphyritic granite in the
Jianshanzi Area of the Beishan Orogenic Belt has been present. Combined with published geochemical data of
contemporaneous granitic rocks, their magma sources and the tectonic affinity between the Precambrian base-
ment in the southern Beishan and Tarim Cration are discussed. Two samples from the porphyritic granite have
zircon U-Pb ages of (901+£5) Ma and (935+3) Ma, respectively, indicating that it was formed during the early
Neoproterozoic. Samples from the porphyritic granite contain K-feldspar phenocrysts with high SiO, contents
(70.41%~76.05%) and peraluminous characteristics (A/CNK=1.01~1.21), and exhibit similar chondrite-nor-
malized REE patterns with LREE-enrichment and pronounced negative Eu anomalies (6Eu = 0.30~0.46), and
show positive Rb, Th, U and K anomalies, negative Ba, Nb, Ta, Sr, P and Ti anomalies in the primitive mantle-
normalized trace-element diagram, and have evolved zircon ey(¢) values of —5.0 to —1.4 and two-stage Hf mod-
el ages of 2.08~1.61 Ga. All these geochemical characteristics suggest that the porphyritic granite is a typical
crustal-derived granite, indicating an older crustal reworking event. Together with the reported data, the Precam-
brian basement of the southern Beishan experienced both Mesoproterozoic crustal growth and early Neoprotero-
zoic crustal reworking events with the zircon gy{#) values of granitic rocks plotting within the crustal evolution
trend defined by 2.1~1.3 Ga crustal material, indicating the absence of an Archean basement in the southern

Beishan, and therefore it may not have tectonic affinity with the Tarim craton with an Archean crystalline base-

ment.
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(b) distribution of the Beishan complex and the known Precambrian rocks in the Beishan Orogenic Belt
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Fig.2 Sketch geological map and sampling location in the Jianshanzi area, eastern Beishan Orogenic Belt
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Fig. 3 (a) Field outcrop and (b) photomicrograph for the porphyritic granite in the Jianshanzi area
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Tab. 1 Zircon LA-ICP-MS U-Pb data for the sample TW1003 from the porphyritic granite in the Jianshanzi area
9 TE(107°) [a] {32 3 L 4% (Ma)
TWI1003 Pb Th U PvPb 1 P/ U 16 “Pb/U 16 ™Pb/"Th 16 Pb/"Pb 16 “Pb/U 16 “Pb/™U 1o
TWI1003-1 126 220 719  0.0713 0.0023 14571 0.0456 0.1474 00020 0.0494 00019 966 67 913 19 886 11
TWI1003-2 127 91 1024 0.0666 00018 12808 0.0355 0.1385 0.0018 0.0472 00030 833 56 837 16 836 10
TW1003-3* 302 200 1583  0.0814 0.0025 19176 0.0526 0.1700 00021 01138 00041 1231 65 1087 18 1012 12
TW1003-4* 1361 722 2152 03820 0.0091 8.0679 03240 0.1502 0.0042 03970 00185 3840 36 2239 36 902 23
TWI1003-5 194 263 1199  0.0696 0.0018 14317 00401 0.1481 00022 00624 00041 917 52 902 17 891 12
TW1003-6 130 70 1036 0.0687 0.0016 14336 0.0425 0.505 00030 0.0458 00022 889 50 903 18 904 17
TWI1003-7 129 431 643  0.0726 00020 15261 00511 0.1508 00027 00460 0.0014 1011 56 941 21 905 15
TW1003-8% 104 213 452 0.0756 0.0023 1.8682 0.0597 0.1787 00026 0.0584 00019 1087 62 1070 21 1060 14
TWI1003-9 116 359 592  0.0696 00019 14392 0.0412 0.1494 00021 00456 00012 917 54 905 17 898 12
TW1003-10 128 106 957  0.0693 0.0017 14330 0.0379 0.1488 00018 00503 00018 907 55 903 16 8% 10
TW1003-11% 199 591 844  0.0754 00019 1.6734 0.0494 0.1590 0.0023 00554 00017 1080 50 998 19 951 13
TW1003-12 248 126 1819  0.0770 0.0016 1.6131 0.0425 01501 0.0024 0.0994 00041 1120 43 975 17 902 13
TWI1003-13 151 92 1202  0.0671 0.0014 14167 00310 01520 00021 00502 00014 840 43 896 13 912 12
TWI1003-14 101 69 794 00675 00014 14265 00318 01516 00020 00503 00016 854 44 900 13 910 II
TW1003-15 468 827 1665 0.0899 00021 27197 0.0699 02163 00031 00742 00019 1433 39 1334 19 1262 17
TWI1003-16 98 84 711  0.0695 0.0024 14644 00617 0.1499 00022 00651 00076 922 72 916 25 900 13
TW1003-17% 605 257 1807  0.1891 0.0094 44913 02548 0.1631 00032 04163 00262 2744 82 1729 47 974 18
TW1003-18 140 59 1105 0.0671 0.0015 14159 00327 01511 00020 00522 00016 839 48 896 14 907 11
TW1003-19* 301 91 1565 0.1267 0.0046 24865 0.1035 0.1387 00018 0.5338 0.0471 2054 64 1268 30 837 10
TWI1003-20 70 196 372  0.0684 00016 14270 0.0332 01500 0.0019 00464 00012 880 48 900 14 901 II
TWI1003-21 97 97 714  0.0655 00014 13836 00313 01512 00019 00466 00014 791 46 882 13 908 10
TW1003-22 205 172 1221 0.0892 0.0028 1.8853 0.0642 0.1500 0.0019 0.1024 0.0050 1409 92 1076 23 901 10
TW1003-23 82 258 418  0.0673 0.0016 14125 00377 01502 00024 0.0480 00014 856 48 894 16 902 13
TW1003-24 158 102 1221  0.0663 0.0015 13876 0.0355 0.1498 00022 00471 00015 815 49 84 15 900 12
TW1003-25% 544 999 1507  0.0934 00025 3.1789 0.0964 02424 00036 00757 00025 1496 45 1452 23 1399 18
TW1003-26* 146 73 1033 00695 0.0016 15503 00365 0.1600 00023 00613 00023 922 47 951 15 957 13
TW1003-27 174 203 1203  0.0701 0.0016 14758 0.0350 0.1507 0.0018 00508 00018 931 46 921 14 905 10
TW1003-28 182 104 1304  0.0723 0.0016 15195 0.0343 01512 00020 00730 00025 994 46 938 14 908 11
TW1003-29 143 106 1084  0.0687 0.0015 14335 0.0359 0.1491 00018 00561 00043 900 72 903 15 8% 10
TW1003-30* 290 516 902  0.0874 0.0017 29888 0.0637 02455 0.0030 00716 00016 1369 37 1405 16 1415 16
TW1003-31 87 202 508 00690 0.0016 14469 0.0353 0.1506 0.0020 00450 00012 898 48 909 15 904 11
TWI1003-32 112 74 849  0.0689 0.0017 14329 0.0369 0.1492 00019 00482 00015 898 45 903 15 8% 11

T AR AL
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Fig. 4 (a, c) Cathodoluminescence images of representative zircon grains and (b, d) zircon U-Pb concordia diagrams

from the porphyritic granite in the Jianshanzi area
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F 2 RITFMBERTE K 5 G TW8837 $57A LA-ICP-MS U-Pb £ 9 # #i17
Tab.2 Zircon LA-ICP-MS U-Pb data for the sample TW8837 from the porphyritic granite in the Jianshanzi area

s FE(10°) If] iz 3 A AE % (Ma)

TW8837 Pb Th U 207Pb/ZUbe l G 207Pb/235U 1 G ZObe/ZSSU 1 G 208Pb/232Th 1 G 207Pb/206Pb l G 207Pb/235U 1 G ZObe/'.?SSU 1 G

TW8837-1 578 565 2424 0.0721 0.0018 1.5704 0.0401 0.1566 0.0015 0.0548 0.0016 989 19 959 16 938
TW8837-2 392 565 1343 0.0708 0.0018 1.5354 0.0378 0.1564 0.0014 0.0479 0.0011 950 56 945 15 937
TWS8837-3 2373 4494 5527 0.0722 0.0017 15747 0.0349 0.1573 0.0016 0.0477 0.0011 991 48 960 14 942
TW8837-4 1354 2073 4069 0.0708 0.0014 1.5397 0.0304 0.1566 0.0012 0.0502 0.0010 950 41 946 12 938
TW8837-5 792 1023 3056 0.0670 0.0014 14566 0.0297 0.1566 0.0013 0.0469 0.0009 835 43 913 12 938
TW8837-6 1623 2081 5514 0.0825 0.0018 1.6488 0.0329 0.1440 0.0010 0.0557 0.0011 1258 42 989 13 867
TW8837-7 641 530 3129 0.0685 0.0014 14879 0.0307 0.1565 0.0013 0.0490 0.0012 883 43 925 13 937
TW8837-8 409 285 1947 0.0704 0.0016 1.5303 0.0336 0.1566 0.0013 0.0607 0.0016 939 46 943 13 938
TW8837-9 494 375 2598 0.0715 0.0016 1.5547 0.0349 0.1566 0.0014 0.0418 0.0011 972 47 952 14 938
TW8837-10 1555 2353 4238 0.0744 0.0020 1.6301 0.0458 0.1566 0.0015 0.0563 0.0022 1054 54 982 18 938
TW8837-11 986 1372 3002 0.0726 0.0018 1.5778 0.0392 0.1566 0.0016 0.0527 0.0012 1003 52 962 15 938
TW8837-12 514 430 2269 0.0709 0.0017 1.5416 0.0362 0.1567 0.0015 0.0565 0.0015 955 53 947 14 938
TW8837-13 607 414 2654 0.0739 0.0017 1.6226 0.0406 0.1567 0.0022 0.0681 0.0024 1039 48 979 16 938 12
TW8837-14 927 1433 2810 0.0741 0.0017 1.6052 0.0358 0.1568 0.0019 0.0475 0.0011 1043 52 972 14 939 10
TW8837-15 443 288 2252 0.0688 0.0015 1.4949 0.0323 0.1566 0.0016 0.0517 0.0012 892 76 928 13 938 9
TW8837-16 818 578 4164 0.0693 0.0014 15057 0.0311 0.1565 0.0013 0.0466 0.0010 909 43 933 13 938 7
TW8837-17 498 321 2396 0.0724 0.0016 1.5659 0.0340 0.1559 0.0014 0.0573 0.0014 998 43 957 13 934 8

7

7

8

e e - I N e e T BN =Je C R o]

TW8837-18 600 552 2580 0.0704 0.0016 1.5294 0.0338 0.1566 0.0013 0.0510 0.0012 943 46 942 14 938
TW8837-19 507 431 2290 0.0688 0.0016 1.4915 0.0333 0.1563 0.0013 0.0505 0.0013 894 42 927 14 936
TW8837-20 588 463 2517 0.0772 0.0018 1.6772 0.0400 0.1566 0.0014 0.0571 0.0014 1125 48 1000 15 938
TW8837-21* 646 468 2250 0.0800 0.0019 2.0261 0.0529 0.1819 0.0019 0.0747 0.0018 1198 46 1124 18 1077 11
TW8837-22 477 314 2492 0.0682 0.0016 14735 0.0353 0.1556 0.0013 0.0513 0.0015 876 48 920 14 932 7
TW8837-23 628 985 1916 0.0705 0.0016 1.5208 0.0342 0.1554 0.0012 0.0487 0.0010 943 45 939 14 931 7
TW8837-24 463 644 1481 0.0695 0.0020 1.4925 0.0440 0.1548 0.0015 0.0534 0.0012 915 58 927 18 928 8
TW8837-25 486 456 2299 0.0685 0.0015 1.4765 0.0332 0.1555 0.0015 0.0487 0.0011 883 4 921 14 932 8
TW8837-26 491 383 2174 0.0741 0.0026 1.5846 0.0571 0.1552 0.0020 0.0674 0.0031 1044 75 964 22 930 1l
TW8837-27 568 327 2975 0.0731 0.0016 15723 0.0368 0.1550 0.0015 0.0631 0.0019 1017 44 959 15 929
TW8837-28 369 432 1584 0.0704 0.0018 1.5108 0.0388 0.1550 0.0016 0.0472 0.0013 939 52935 16 929 9
TW8837-29* 481 467 1812 0.0700 0.0018 1.6017 0.0412 0.1655 0.0017 0.0622 0.0018 928 55 971 16 987 10
TW8837-30* 419 207 2163 0.0695 0.0019 1.5900 0.0431 0.1652 0.0016 0.0673 0.0026 922 56 966 17 986 9

e *FoREE AR S
R3 RIFUBRE N SRR TWI1003 $£F Hf B ALEHRK

Tab. 3 Zircon Hf-isotope compositions for the sample TW1003 from the porphyritic granite in the Jianshanzi area

Ay T, Ton2
)\l—"; 176Yb/l77Hf 2(5 ]76Lu/177Hf 2(5 176Hf/]77Hf 20 ‘L‘_‘ k4 ( 176Hf/l77Hf) . SH[( 0) er< t) DM DM:
(Ma) (Ma) (Ma)

C[E

fLLL Hf

TW1003-5  0.054984 0.000289 0.001418 0.000007 0282170 0.000025 901 0.282 146 -213 23 1544 1916 -0.96
TW1003-6  0.050315 0.000471  0.001302 0.000012 0.282139 0.000 023 901 0.282117 —224 33 1582 1980 —0.96
TW1003-7  0.037520 0.000372  0.000998 0.000010 0.282130 0.000 023 901 0.282113 -227 34 1582 1988 —0.97
TW1003-9  0.087226 0.001205 0.002261 0.000024 0.282195 0.000021 901 0.282 157 -204 -19 1543 1891 -0.93
TW1003-10  0.091361 0.001 105 0.002329 0.000026 0.282108 0.000022 901 0.282 068 -235 =50 1672 2087 —0.93
TW1003-13  0.071769 0.001 814 0.001842 0.000037 0.282167 0.000026 901 0.282 136 -214 26 1566 1938 —0.94
TW1003-14  0.080789  0.000700 0.002134 0.000025 0.282169 0.000023 901 0.282133 —213 27 1575 1944 -0.94
TW1003-16  0.064 744  0.000391 0.001682 0.000006 0.282198 0.000025 901 0.282170 -203 -14 1514 1861 -0.95
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al., 2015; Wang et al., 2021b) .

TW1003 FE & 8 4~ 4 A1 £ 8% 4 "°HE THE(H K
0.282 068~0.282 170, ey () {H A —5.0~—1.4, Tp2 4%
{8 2.08~1.86 Ga.

43 FEMRHETE

RT3 HELBEAR AL B A R Y 3 i R T
R 4, 5 R 520045 (2021) Hit 8 1912 A A E o,
DL R b 1l v 17 R BB 2L 28 K 2 R AE B A ek 4E
SRR ISLCE 60 8] 7) (L0 4, 2013; Iy I 04 55
2013; Liu et al., 2015; Yuan et al., 2015; Wang et al.,
2021b) ., FE & SIO, (70.41%~76.05%), K,O (5.13%~
5.33%) 19 & B A 5, ALO, (12.66%~14.25%), Na,0
(2.36%~2.53%) Al CaO (1.25%~1.39%) % & o &,
MgO F . FEdh Rb &R 130.66x10 °~294.88 x
10°°, Rb/Sr fH (1.12~2.48) X 55 5 . 7E TAS &l I, £
sl V% TE B 1 AL B 2 B 0 B A B TR X
(1l 6a), J& T 4% B 1 5 42 3 e 0 45 01k 3R 91 (1 6b) o
XA I R A AR TRRAE, A/CNK fE [A1,04/(CaO+
Na,O+K,0) FEJR B 1 4 1.01~1.21(& 6¢) .

FE S B - SR 138.47x10°~362.78x10°, Jf i
7 AL %) 3oRE B3 A s - e R C o 4k (18] 7a) o L3
M m i), SR + 5 8 A B RHME(La/Yb)
B8 7.17~10.79, LA S WA {2 i Eu 67 5% % (6Eu = 0.30~
0.46) (15l 7a) o 7 J54f Ml it oo R B 4 U L, G et
FEfh 78 Rb, Th, U il K IES%, L& Ba, Nb, Ta, Sr.

P A1 Ti 7% (& 7b) o

5 e
50 FTEREHMEELEEM

2 Ll RUBREAR AL 54 2567 T A6 Ll 3 Ly R 3 AR 2%,
A YRARAS 14 i 85 47 U-Pb 4R % 23 51 4 (901+5) Ma,
(935+3)Ma, 73 Ah 2= DL 45 (2021) H 3B — 185 41 U-Pb
AFH4 O (892+5) Ma, 2 BHZ A AR T8 B I 8] Ay 38 o6 7t A%
R WA AR RIS L MR E
([ 1b), AL 38 XU 11148 27 1L A8 1 BT ol 28 S8 R RIR
1E B4 5 F1 8 Tt Bk 2 (900~ 865 Ma; HEHE MK 45, 1999;
M- ¢ 04 25, 2013; Liu et al.,, 2015; Yuan et al., 2015;
Soldner et al., 2019) . 75 &R 11 4€ 54 T A BK 7 (895+
4 Ma; Wang et al., 2021b) . A4 I BE #%2 A Ak A8 <) 75
K 5 (894~884 Ma; Wang et al., 2021b) . K% i % it
#+(901£10 Ma; Wang et al., 2021a), L K A7 #1114 1 24
JCHEST F RIR AR %) 7 (93342 Ma; Yuan et al., 2015) . H
BF R RCIR A6 B4 25 A0 A AR B0RHK £ TR 2 (~ 880 Ma;
ZPE AR, 2013) . RIS ZRKE
oo AR IR R K A

R I AR AR B TS AR T A e R A
EWLAZRY), BT E LSRR (E 6), B
A AL T B I O R B L s 4 Eu
TS5 B RHIE (B 7a), DA KCAE it o0 28 Hh R fh 2 e 4
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Tab. 4 Major (%) and trace element (10™°) compositions for samples from the porphyritic granite in the Jianshanzi area

K5 TW1003 YQ2224 TW8837 E TW1003 YQ2224 TW8837
Sio, 76.05 72.01 70.41 Y 3227 38.96 45.02
ALO; 12.66 14.20 14.25 SREE 138.47 261.00 362.78
TiO, 0.09 0.52 0.55 (La/Yb) y 7.17 8.41 10.79
Fe,0;' 0.76 321 - 3Eu 0.46 0.32 0.30
Fe,0, - - 1.48 Li 8.94 12.50 23.14
FeO - - 1.95 Be 1.35 2.57 2.86
CaO 1.39 1.25 1.30 Sc 5.41 10.10 8.83
MgO 0.47 0.85 111 \% 9.51 40.64 53.43
K,0 5.33 5.13 5.23 Cr 6.87 7.88 19.22
Na,0 2.53 2.36 2.48 Co 66.15 64.20 5.97
MnO 0.04 0.03 0.04 Ni 3.20 4.82 6.94
P,0; 0.06 0.05 0.06 Cu 4.48 5.66 19.92
LOI 0.83 0.36 1.01 Zn 10.75 46.32 75.92
Total 100.21 99.97 99.89 Ga 12.29 10.35 24.39
K,0+Na,0 7.86 7.49 1.72 Rb 130.66 200.65 294.88
A/NK 127 1.51 1.46 Sr 116.65 102.45 118.67
A/CNK 1.01 121 1.17 Zr 43.29 200.66 304.54
La 25.63 52.30 65.79 Nb 3.05 10.67 21.44
Ce 38.92 89.68 131.31 Mo 0.08 0.12 0.74
Pr 4.14 8.77 15.37 cd 0.09 0.14 0.16
Nd 17.33 32.10 59.91 In 0.05 0.08 0.10
Sm 2.87 8.67 11.52 Cs 2.12 8.67 9.96
Eu 0.52 0.92 1.08 Ba 632.13 710.23 618.77
Gd 4.19 8.64 10.09 Hf 1.67 8.60 10.21
Tb 0.81 1.24 1.63 Ta 0.87 1.69 2.35
Dy 4.76 6.86 9.04 A 363.73 320.00 1.75
Ho 111 231 1.58 Tl - - 1.92
Er 2.55 4.95 4.55 Pb 34.50 4.73 56.72
Tm 0.38 0.68 0.82 Bi 0.08 0.06 1.32
Yb 2.56 4.46 437 Th 16.63 35.60 48.94
Lu 0.42 0.46 0.68 U 3.64 5.44 6.67

E f# I 578 Rb, Th, U f1 K I 5% % LA & Ba, Nb, Ta,
Sr. P FI Ti f 78 (151 7b), 578U 5 3 i b BR L2

5 1F — 2 (Rudnick et al., 2003) . 23 111 F L BE AR 4 B
e OE R -5.19~-1.59, 5 B 1% 38 A9 7] B 399 48 b S
A AL (B4 SE ) 2013; Liu et al., 2015; Yuan et al.,
2015; Soldner et al., 2019; Wang et al., 2021b), iX 54T
AR AL A S R R A Y HE R4 R A,
LI A 25 S A DL A AR Bk B S A en(0ME
T EVELE 2.2~ 1.3 Ga Hb 72 ¥ Jit HF [ {7 2 78 1k X Py
(F5), ke Emim o R MES A4 Hf [ FE 5
fiE s N7 At s Ll w58 G ol A AR R A A

BLEETHTE, 58 T R S X5

A0 — 2L AR BT A i 5 R T S-B K i< e A — B, ax et
S-RUAE i 4 B W R R R, i s Bk A
£ (FEPLF4E, 2013; Wang et al., 2021b) . It 41, Zong

A (2017) 78 7 B2 SR AH S i X 28 T ~900 Ma £ [N

FARAS ST, 3kt b L R R BT G A R A

T F A —

52 deliELHEEBITEREERNMIEREM
el (s 2 07 7l A AR R AR TR IR

(858 B35 IR RIC3E , T 805 b i f i B Jo Ay iy 9 Rk 22
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of the porphyritic granite in the Jianshanzi area
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Fig. 8 The zircon g,(f) versus age (Ma) plot for the Mesoproterozoic and Neoproterozoic granitic rocks in

the southern Beishan Orogenic Belt

g

QOE It NPy S =F [P R AES i E=s 4
Folb o R FRIBER AR K5 85 A U-Pb 4R 8% 5301 8
(901+£5)Ma F1(935£3)Ma, RIIFRIBKEIRAE i 7 Ha Bk
b2 R AE 55 A 1L R BB AE i 5T A Bk Ak A R AR A AL
SN T B0 i A e P A

(2) bl v LAy mE 2 D 1 v oGy AR A A D
BT A b e P S, B A e (O R EIEAE
2.2~1.3 Ga Hi5E ¥ i HE [F 47 Z # 1L X N, 7] GERE 7~
AFELE R AR LR, B AT 2 s S0 5 BT R AR
S5 FH LR A B HUAR s il T e AN )

Hiff: RMFREEREOEZRSAERL, £
HEARPEG R, FHA, FF. HE, £48F
E BTSN, A—FEUABE,

S Z 3k (References) :

Do, EE R, W%, 5 Jubdea BTl AR A B A
Rodinia #8 J fili 2 fiff 17 397 6 3t J5 0 B2 (9] 545 1 57441, 2022,
38(10): 2988-3002.

BU Tao, WANG Guogian, HUANG Botao, et al. Neoproterozoic A-
type granites in northern Beishan Orogenic Belt: Early response
of the Rodinia supercontinent break-up[J]. Acta Petrologica

Sinica, 2022, 38(10): 2988-3002.
UG T A T, AT, A b R O e A T M X K i A R Al


https://doi.org/10.18654/1000-0569/2022.10.06
https://doi.org/10.18654/1000-0569/2022.10.06
https://doi.org/10.18654/1000-0569/2022.10.06

5 6 3]

FAEAE: AUl AR 7B oe o AR RERAE b A 4R A0 | HUER AL -2 R AE B3t B 3 X 55

W AR AE S 3R B (0], AR AR B TR 222 4l (H SRR
BR), 2023, 46(1): 10-20.

DAI Pengfei, GOU Xueming, HE Dapeng, et al. Geological charac-
teristics and prospecting model of granite-type uranium depos-
its in Tanyaojing area, southern Beishan[J]. Journal of East
China University of Technology (Natural Science), 2023, 46(1):
10-20.

BURT, PISLHT, BEE, A5 b3 1 B AR RS FIE K N
KA MBS A U-Po s 48 A HE [RIAZR: dhocdr AR A AR
Sised K ). BH#i R, 2015, 60(4): 389-399.

HE Zhenyu, SUN Lixin, MAO Lingjuan, et al. Zircon U-Pb and Hf
isotopic study of gneiss and granodiorite from the southern
Beishan orogenic collage: Mesoproterozoic magmatism and
crustal growth[J]. Chinese Science Bulletin, 2015, 60(4):
389-399.

P AL, BESO6, 55 HM 5l b b X i S e R
43 31 PE-E LB, 2002, 35(4): 30-40.

HE Shiping, REN Bingchen, YAO Wenguang, et al. The division of
tectonic units of Beishan area, Gansu-Inner Mongolia[J].
Northwestern Geology, 2002, 35(4): 30—40.

fl S, J e, AESRER, S5 TR P9 Sl Al Dt 2R AU 52
HAL [V, LI, 2015, 38(3): 6-15.

HE Shiping, ZHOU Huiwu, REN Bingchen, et al. Crustal evolution
of Paleozoic in Beishan area, Gansu and Inner Mongolia,
China[J]. Northwestern Geology, 2015, 38(3): 6—15.

T, e, BRZE, A5 b L e ok AR A U XM R S
WX, A AR, 2022, 38(4): 1253-1279.

HUO Ning, GUO Qianqgian, CHEN Yichao et al. Provenance and tec-
tonic setting of the Gudongjing Group in Beishan Orogen[J].
Acta Petrologica Sinica, 2022, 38(4): 1253—1279.

LUEH, BUIR T, v, L JblE e B gL Il A A B A
U-Pb 7 4F # HF [A) 7 2R W5 1] 5 1 %44k, 2013, 29(11):
3949-3967.

JIANG Hongying, HE Zhenyu, ZONG Keqing, et al. Zircon U-Pb
dating and Hf isotopic studies on the Beishan complex in the
southern Beishan Orogenic Belt[J]. Acta Petrologica Sinica,
2013,29(11): 3949-3967.

ZEVRBR, A%, AR, . LTI DO TR A B A B A
U-Pb & S50 58 B 3 AR AL 63 vh ooy S8 433 O Z2 ik
— BRI A A4, 2010, 26(7): 2131-2140.

LI Huaikun, ZHU Shixing, XIANG Zhenqun, et al. Zircon U-Pb dat-
ing on tuff bed from Gaoyuzhuang Formation in Yanqing,
Beijing: Further constraints on the new subdivision of the Meso-
proterozoic stratigraphy in the northern North China Craton[J].
Acta Petrologica Sinica, 2010, 26(7): 2131-2140.

AR HUE B AR B AR I AROR DGR L), X
1994, 13(2): 131-134.

LI Zhichen. New speculation of the age of the metamorphic rocks
series of the Dunhuang massif[J]. Regional Geology of China,
1994, 13(2): 131-134.

AU, AR, R SCHE, AR AU W B o AR K

P 3 S ok 1 IR I LR A AR 1 B B R Al 2 A
AEAREAUENE (1], 3 BsE 42, 2021, 40(7): 1117-1139.

LI Yuanbai, LI Haiquan, ZHOU Wenxiao, et al. Neoproterozoic
thermal events and tectonic implications in the Beishan orogen-
ic belt: Geochemical and geochronological evidence from two
sets of granitic rocks from the southern Beishan orogenic belt,
Gansu Province [J]. Geological Bulletin of China, 2021, 40(7):
1117-1139.

MR, T, 2548, 55 Ol SUE -l AT R AL & A 45 -
MR AP HESE (7). BRSBTS HE R, 1997, 20(4): 47-54.

MEI Hualin, YU Haifeng, LI Quan. Preliminary litho-tectonic frame-
work of early Precambrian rocks in Dunhuang-Beishan area,
Gansu, west China[J]. Progress in Precambrian Research, 1997,
20(4): 47-54.

Mtk 22 BURY, REARAE, 55 H /I M Fel H X A8 B BUa A IR A
P L] A AT 22K, 1999, 18(1): 14-17.

MEI Hualin, LI Huimin, LU Songnian, et al. The age and origin of
the Liuyuan granitoid, northwestern GansulJ]. Acta Petrolo-
gica et Mineralogica, 1999, 18(1): 14-17.

Sk RVAE, YR, R, S5 PSRt G Ll 5 SO 3 X8 Bk L
Sm-Nd [Al iz BT 5¢ [J]. 1 BT~ 42, 2004, 76(8): 807-812.

NIE Fengjun, JIANG Sihong, LIU Yan, et al. Sm-Nd isotope
study on metamorphosed volcano-sedimentary Rocks of the
Jiaochagou Metamorphic Complex, Beishan Mt., Inner Mongo-
lia[J]. Acta Geologica Sinica, 2004, 76(8): 807-812.

A0, AR AR s, L LA A Se S R A
VA5 ot I B M X R JRRAR AE B 2 HOTIE I (] B ERB)272, 2019,
44(1): 284-297.

NIU Wenchao, REN Bangfang, REN Yunwei, et al. Neoproterozoic
magmatic records in the north Beishan Orogenic Belt: evidence
of the gneissic granites from the Hazhu area, Inner Mongolia
[J]. Earth Science, 2019, 44(1): 284-297.

A4, AR, T, A5 FLUR AR SO B BDIRTE b A AL
SR AL S B 1.3~ 1.2 Ga B. P. i JB—Z4fif 5 4 1 4t 5t
s [I]. AR TR 27 22 i (F SR )27 iR, 2023, 50(4):
486—503.

NIU Teng, NI Zhiyao, MENG Baohang, et al. The Lujiaying mega-
porphyric granite in Kangbao area, North Hebei: A geological
record of extension and breakup event at 1.3~1.2 Ga B. P. in
the central segment of northern margin of North China Craton
[J]. Journal of Chengdu University of Technology (Science &
Technology Edition), 2023, 50(4): 486—503.

S, EIE, EA, S Gl X R 0 F 7 RCA Ar-Ar AR AR
SR [V, Bk 4, 1997, 18(S1): 58-61.

SANG Haiqing, QIU Ji, WANG Songshan, et al. A preliminary study
on Ar-Ar chronology of Dakouzi gneiss from Beishan ArealJ].
Acta Geoscientia Sinica, 1997, 18(S1): 58—61.

INFIAR, RALAE, BRAR %S, 45 WS AU I XA Il — A AR 42
A B AR T s e G b B R SCLOT. W AL M BT, 2005,
38(3): 61-67.

SUN Xinchun, ZHANG Hongjun, WEI Zhijun, et al. Time of defini-


https://doi.org/10.1360/N972014-00898
https://doi.org/10.1360/N972014-00898
https://doi.org/10.3969/j.issn.1009-6248.2002.04.004
https://doi.org/10.3969/j.issn.1009-6248.2002.04.004
https://doi.org/10.3969/j.issn.1009-6248.2005.03.009

56 [N A

NORTHWESTERN GEOLOGY

2024 4F

tion and geological meaning for metamorphic intrusive rock
body in Xiaohongshan region, Beishan area of Gansu and Inner
MongolialJ]. Northwestern Geology, 2005, 38(3): 61-67.

BT, 2B M, BULER, 55, B A2 LBk X TR0 R U8 A
A8 Jo A8 T A AR AE [T]. o b BT 24 412, 2000, 9(1): 36—
43.

WEI Xueping, GONG Quansheng, LIANG Minghong, et al. Meta-
morphic deformational and evolutionary characteristics of pre-
Changcheng Dunhuang terrain occurring on Mazongshan up-
welling area[J]. Acta Geologica Gansu, 2000, 9(1): 36-43.

FocE, F TR, FIRE, & bW A B R —h =5 R
IBYEH A A TR b R MK s 7 SC LT Pk )5, 2024,
57(3):29-43.

WANG Wenbao, LI Weixing, LEI Congcong, et al. Early-Middle
Triassic Adakitic and A-type Granite in Middle Segment of
Central Asian Orogenic Belt: Petrogenesis and Tectonic Implic-
ations [J]. Northwestern Geology, 2024, 57(3): 29-43.

FREAR, EARJEE, SRAEA, 55, B8 e g G5 B A2 AE R TN
# LA-ICP-MS #5417 U-Pb 4F- iy K M BR AL 2R AIE [J]. i # B
TRF24R (A RBHFR), 2022, 49(5): 586-600.

WANG Zitong, WANG Genhou, ZHANG Weijie, et al. LA-ICP-MS
zircon U-Pb dating and geochemical characteristics of the
Silurian granodiorite in the southern margin of Alxa Block,
China[J]. Journal of Chengdu University of Technology (Sci-
ence Technology Edition), 2022, 49(5): 586—600.

R, M, BE R, S T R S X A R e ——
B B B 1 R LT P L B, 2024, 57(3):
11-28.

WU Yanrong, ZHOU Hai, ZHAO Guochun, et al. Carboniferous-Per-
mian Magmatism of Southern Mongolia, Central Asian Orogen-
ic Belt and Its Tectonic Implications[J]. Northwestern Geology,
2024, 57(3): 11-28.

B 3, RZJ7, Windley B F, 4. bl 38 2E 15 o 72 5 ™ 1
FHBE T E R (1], b E RL 2 Bk AL, 2019, 49(10): 1512
1545.

XIAO Wenjiao, SONG Dongfang, Windley B F, et al. Research pro-
gresses of the accretionary processes and metallogenesis of the
Central Asian Orogenic Belt[J]. Science China: Earth Sciences,
2019, 49(10): 1512-1545.

WG R, 2285, 25300, AF bl s A 3 1 SRR I (D). vE b
JiT, 2008, 41(1): 22-28.

YANG Hequn, LI Ying, LI Wenming, et al. General discussion on
metallogenitic tectonic setting of Beishan Mountain, Northwest-
ern China[J]. Northwestern Geology, 2008, 41(1): 22-28.

W aRE, 20, B DR, 45 TR - H N - A 5% ol A e Xl 2 % L R
HR SO PEALH 5, 2009, 42(4): 60-75

YANG Hequn, LI Ying, ZHAO Guobin, et al. Stratigraphic Correla-
tion and Its Significance of Xinjiang-Gansu-Inner Mongolia
Join Area[J]. Northwestern Geology, 2009, 42(4): 60-75.

B G i, 20, B, 45 b ulide g RRAE B it Js (10, 7
Jei 5T, 2010, 43(1): 26-35.

YANG Hequn, LI Ying, ZHAO Guobin, et al. Character and structur-
al attribute of the Beishan ophiolite[J]. Northwestern Geology,
2010, 43(1): 26-35.

T, B R, 20, A5 P IR - HON - N S T R X AR AUk i
5 AT A D], Tl R, 2012, 31(2/3): 413-421.

YANG Hequn, ZhAO Guobin, LI Ying, et al. The relationship
between Paleozoic tectonic setting and mineralization in Xinji-
ang-Gansu-Inner Mongolia juncture arealJ]. Geological Bullet-
in of China, 2012, 31(2/3): 413-421.

MR, SR, TR, AF . 6 LD A R AN XRT o
FRAE 5 5 1 1 Bk b 2% R AT B b 3 i L) b o 3 4
2013, 32(2-3): 307-317.

YE Xiaofeng, ZONG Keqing, ZHANG Zeming, et al. Geochemistry
of Neoproterozoic granite in Liuyuan area of southern Beishan
orogenic belt and its geological significance[J]. Geological
Bulletin of China, 2013, 32(2—3): 307-317.

oo AR A R AR B HA 3 R S (0], e b b B, 2022,
55(4):267-279.

YU Sheng, ZHAO Binbin, JIA Xuan, et al. Geochemistry, Geo-
chronology Characteristics and Tectonic Significance of Yi-
tiaoshan Diorite in the Southern Margin of Beishan Orogenic
Belt[J]. Northwestern Geology, 2022, 55(4): 267-279.

RSO, MR, B0, S5 B HUR se il b 2% % B sr AR 3t
BT AR R AL S M Fe AL 1], M4l 2022, 96(9):
3084-3101.

ZHU Wenbin, LIN Hefeng, GE Rongfeng, et al. Archean basement
composition and crustal evolution of the Kuluketage block in
the northern margin of the Tarim Craton[J]. Acta Geologica
Sinica, 2022, 96(9): 3084-3101.

e W, oS, Ao R, A AL Ll R A AU B 3 R AE
0], Mo iRk, 1990, 4: 305-314.

ZUO Guochao, ZHANG Shuling, HE Guogqi, et al. Early Paleozoic
plate tectonics in Beishan area[J]. Chinese Journal of Geology,
1990, 4: 305-314.

Ao S J, Xiao W J, Windley B F, et al. Paleozoic accretionary orogen-
esis in the eastern Beishan orogen: constraints from zircon U-Pb
and “Ar/”Ar geochronology [J]. Gondwana Research, 2016, 30:
224-235.

Frost B R, Barnes C G, Collins W J, et al. A geochemical classifica-
tion for granitic rocks[J]. Journal of Petrology, 2001, 42(11):
2033-2048.

He Z Y, Klemd R, Yan L L, et al. The origin and crustal evolution of
microcontinents in the Beishan orogen of the southern Central
Asian Orogenic Belt[J]. Earth-Science Reviews, 2018, 185:
1-14.

Huang B T, Wang G Q, Li X M, et al. Precambrian tectonic affinity
of the Beishan Orogenic Belt: Constraints from Proterozoic
metasedimentary rocks[J]. Precambrian Research, 2022, 376:
P106686.

Kroner A, Alexeiev D V, Agramonte Y, et al. Mesoproterozoic


https://doi.org/10.3969/j.issn.1009-6248.2005.03.009
https://doi.org/10.3969/j.issn.1009-6248.2008.01.002
https://doi.org/10.3969/j.issn.1009-6248.2008.01.002
https://doi.org/10.3969/j.issn.1009-6248.2008.01.002
https://doi.org/10.3969/j.issn.1009-6248.2009.04.008
https://doi.org/10.3969/j.issn.1009-6248.2009.04.008
https://doi.org/10.1016/j.gr.2015.03.004

5 6 3]

FAEAE: AUl AR 7B oe o AR RERAE b A 4R A0 | HUER AL -2 R AE B3t B 3 X 57

(Grenvilleage) terranes in the Kyrgyz North Tianshan: zircon
ages and Nd-Hf isotopic constraints on the origin and evolution
of basement blocks in the southern Central Asian Orogen[J].
Gondwana Research, 2013, 23: 272-295.

LiJ, Wu C, Chen X, et al. Tectonic setting of metamorphism and ex-
humation of eclogite-facies rocks in the South Beishan orogen,
northwestern China[J]. Geosphere, 2023, 19(1): 100-138.

Liu Q, Zhao G C, Sun M, et al. Ages and tectonic implications of
Neoproterozoic ortho- and paragneisses in the Beishan Orogen-
ic Belt, China[J]. Precambrian Research, 2015, 266: 551-578.

Maniar P D, Piccoli P M. Tectonic discrimination of granitoids[J].
Geological Society of America Bulletin, 1989, 101: 635-643.

Middlemost E A. Naming materials in the magma/igneous rock sys-
tem[J]. Earth Science Reviews, 1994, 37(3—4): 215-224.

Niu Y Z, Shi G R, Ji W H, et al. Paleogeographic evolution of a Car-
boniferous-Permian sea in the southernmost part of the Central
Asian Orogenic Belt, NW China: Evidence from microfacies,
provenance and paleobiogeography [J]. Earth- Science Reviews,
2021a,220: 103738.

Niu Y Z, Shi G R, Wang J Q, et al. The closing of the southern
branch of the Paleo-Asian Ocean: Constraints from sedimentary
records in the southern Beishan region of the Central Asian Oro-
genic Belt, NW Chinal[J]. Marine and Petroleum Geology,
2021b, 124: 104791.

Rudnick R L, Gao S. Composition of the continental crust. In: Rudick
R L. The crust, treatise on geochemistry, Amsterdam[M].Elsevi-
er, 2003, 3: 1-64.

Sengér A M C, Natal’in B A, Burtman V S. Evolution of the Altaid
tectonic collage and Palacozoic crustal growth in EurasialJ].
Nature, 1993, 364: 299-307.

Song D F, Xiao W J, Han C M, et al. Progressive accretionary tecton-
ics of the Beishan orogenic collage Altaids: insights from zir-
con U-Pb and Hf isotopicdata of high-grade complexes[J]. Pre-
cambrian Research, 2013a, 227: 368—388.

Song D F, Xiao W J, Han C M, et al. Geochronological and geo-
chemical study of gneiss—schist complexes and associated gran-
itoids, Beishan Orogen, southern Altaids[J]. International Geo-
logy Review, 2013b, 55(14): 1705-1727.

Song D F, Xiao W J, Han C M, et al. Provenance of meta-sediment-
ary rocks from the Beishan orogenic collage, southern Altaids:
constraints from detrital zircon U-Pb and Hf isotopic data[J].
Gondwana Research, 2013c, 24: 1127-1151.

Song D F, Xiao W J, Windley B F, et al. A Paleozoic Japan-type sub-
duction-accretion system in the Beishan orogenic collage, south-
ern Central Asian Orogenic Belt[J]. Lithos, 2015, 224-225:
195-213.

Song D F, Xiao W J, Windley B F, et al. Metamorphic complexes in
accretionary orogens: insights from the Beishan collage, south-

ern Central Asian Orogenic Belt[J]. Tectonophysics, 2016, 688:

135-147.

Soldner J, Yuan C, Schul Mann K, et al. Grenvillean evolution of the
Beishan Orogen, NW China: Implications for development of an
active Rodinian Margin[J]. The Geological Society of Americ-
an, 2019, 132(7-8): 1657-1680.

Sun S S, McDonough W F. Chemical and isotopic systematics of
oceanic basalts: implications for mantle composition and pro-
cesses[M]. In: Saunders, A. D., Norry, M. J. (Eds.), Magmatism
in the Ocean Basins. Geological Society, London, Special Pub-
lications, 1989, 42, 313-345.

Windley B F, Alexeiev D, Xiao W J, et al. Tectonic models for accre-
tion of the Central Asian Orogenic Belt[J]. Journal of the Geo-
logical Society, 2007, 164: 31-47.

Xiao W J, Mao Q G, Windley B F, et al. Paleozoic multiple accre-
tionary and collisional processes of the Beishan orogenic col-
lage[J]. American Journal of Science, 2010, 310: 1553—1594.

Yuan Y, Zong K Q, He Z Y, et al. Geochemical and geochronologic-
al evidence for a former early Neoproterozoic microcontinent in
the South Beishan Orogenic Belt, southernmost Central Asian
Orogenic Belt[J]. Precambrian Research, 2015, 266: 409—424.

Yuan Y, Zong K Q, Cawood P A, et al. Implication of Mesoprotero-
zoic (~1.4 Ga) Magmatism within microcontinents along the
southern Central Asian Orogenic Belt[J]. Precambrian Re-
search, 2019, 327: 314-326.

Zheng R G, LiJ Y, Xiao W J, et al. Nature and provenance of the
Beishan Complex, southernmost Central Asian Orogenic Belt
[J]. International Journal of Earth Sciences, 2018, 107: 729—
755.

Zhou J B, Wilde S A, Zhao G C, et al. Nature and assembly of micro-
continental blocks within the Paleo-Asian Ocean[J]. Earth-Sci-
ence Reviews, 2018, 186: 76—93.

Zong K Q, Klem R, Yuan Y, et al. The assembly of Rodinia: The cor-
relation of early Neoproterozoic (ca. 900 Ma) high-grade meta-
morphism and continental arc for Mation in the southern
Beishan Orogen, southern Central Asian Orogenic Belt (CAOB)
[J]. Precambrian Research, 2017, 290: 32—48.

Zuo G C, Zhang S L, He G Q, et al. Plate tectonic characteristics dur-
ing the early Paleozoic in Beishan near the Sino-Mongolian bor-
der region, China[J]. Tectonophysics, 1991, 188: 385-392.

Wang B R, Yang X S, Li S C, et al. Age, depositional environment,
and tectonic significance of an Early Neoproterozoic volcano-
sedimentary sequence in the eastern Beishan orogenic belt,
southern Central Asian Orogenic Belt[J]. Geological Journal,
2021a, 156: 1346—1357.

Wang B R, Yang X S, Li S C, et al. Geochronology, geochemistry,
and tectonic implications of early Neoproterozoic granitic rocks
from the eastern Beishan Orogenic Belt, southern Central Asian
Orogenic Belt[J]. Precambrian Research, 2021b, 352: 106016.


https://doi.org/10.1016/j.gr.2012.05.004
https://doi.org/10.1130/GES02548.1
https://doi.org/10.1016/j.precamres.2015.05.022
https://doi.org/10.1130/0016-7606(1989)101<0635:TDOG>2.3.CO;2
https://doi.org/10.1016/j.earscirev.2021.103738
https://doi.org/10.1016/j.earscirev.2021.103738
https://doi.org/10.1016/j.earscirev.2021.103738
https://doi.org/10.1016/j.earscirev.2021.103738
https://doi.org/10.1016/j.marpetgeo.2020.104791
https://doi.org/10.1038/364299a0
https://doi.org/10.1016/j.precamres.2012.06.011
https://doi.org/10.1016/j.precamres.2012.06.011
https://doi.org/10.1080/00206814.2013.792515
https://doi.org/10.1080/00206814.2013.792515
https://doi.org/10.1080/00206814.2013.792515
https://doi.org/10.1016/j.gr.2013.02.002
https://doi.org/10.1016/j.lithos.2015.03.005
https://doi.org/10.1016/j.tecto.2016.09.012
https://doi.org/10.1144/0016-76492006-022
https://doi.org/10.1144/0016-76492006-022
https://doi.org/10.1144/0016-76492006-022
https://doi.org/10.2475/10.2010.12
https://doi.org/10.1016/j.precamres.2015.05.034
https://doi.org/10.1016/j.precamres.2019.03.014
https://doi.org/10.1016/j.precamres.2019.03.014
https://doi.org/10.1016/j.precamres.2019.03.014
https://doi.org/10.1007/s00531-017-1525-2
https://doi.org/10.1016/j.earscirev.2017.01.012
https://doi.org/10.1016/j.earscirev.2017.01.012
https://doi.org/10.1016/j.earscirev.2017.01.012
https://doi.org/10.1016/j.earscirev.2017.01.012
https://doi.org/10.1016/j.precamres.2016.12.010
https://doi.org/10.1016/0040-1951(91)90466-6
https://doi.org/10.1016/j.precamres.2020.106016

	1 区域地质
	2 似斑状花岗岩及其样品采集
	3 分析方法
	4 分析结果
	4.1 锆石U-Pb年龄
	4.2 锆石Hf同位素
	4.3 主量和微量元素

	5 讨论
	5.1 新元古代早期地壳再造事件
	5.2 北山造山带南部前寒武纪基底的构造亲缘性

	6 结论
	参考文献

