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Abstract: [Objective] Precambrian rocks distributed in the Beishan area, located in the southern Central Asian Orogenic Belt, is
significant for the study of the formation of the Paleo—Asian Ocean (PAO) and its associated mineralization. However, there are no
constraints on the magmatism related to opening of PAO, and there is a lack of accurate chronological data regarding the formation of
the Hongshan Iron Ore (HIO) deposits in the Beishan area. [Methods] We present the results of field investigations, zircon U-Pb
dating, and geochemical analyses of the gabbro and andesitic tuff found in the central Beishan area. [Results] The new U—Pb dating
results reveal the crystallization ages of the gabbro and andesitic tuff crystallized at 765 Ma, 756 Ma, respectively. The geochemical
composition of the gabbro is indicative of an intraplate rift setting, suggesting a continental tectonic environment during its formation.
[Conclusions] Integrating our findings with previous studies, we infer that the southern PAO had opened before 765 Ma in the Beishan
area. Additionally, we conclude that the HIO formation occurred during the Nanhuanian Period (756 Ma).

Key words: Beishan area; opening time of Paleo-Asian Ocean; Neoproterozoic; magmatic rocks

Highlights: The opening of the southern Palao-Asian Ocean in the Beishan area, southern Central Asian orogenic belt is constrained to

no earlier than 765 Ma.
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Fig. 1 Tectonic map (a) and simplified geological map of the distribution of Precambrian rocks (b) in the Beishan area
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# 1 LA-ICP-MS ##EKE (22NH1 ) fEEFMRLRERSE ( 22NA1 ) #A U-Th-Pb &R

Table1 LA-ICP-MS baddeleyite and zircon U-Th—Pb dating results of gabbro (22NH1) and andesitic tuff (22NA1)

IRl 5% Le i AEIS/Ma

Frihs 27pb/#5U 206pp/BEy 27pb/A5y 206p/BEY y
22NHI1-1 1.117 129 0.067 129 0.121 764 0.002 376 760 33 741 14
22NH1-2 1.264 123 0.119 984 0.130 855 0.006 655 827 53 792 38
22NH1-3 1.121 016 0.071 244 0.118 706 0.005 253 761 35 723 30
22NH1-4 1.192 607 0.104 843 0.129 957 0.007 484 793 47 787 43
22NHI1-5 1.159 991 0.108 900 0.128 444 0.005 101 776 52 779 29
22NH1-6 1.196 924 0.089 732 0.126 729 0.004 735 795 41 769 27
22NH1-7 1.222216 0.085 535 0.127 834 0.005 236 809 38 775 30
22NH1-8 1.183 342 0.082417 0.126 931 0.006 272 791 38 770 36
22NH1-9 1.147 928 0.043 166 0.123 183 0.004 378 775 20 749 25
22NHI1-10 1.171 261 0.053 922 0.127 390 0.005 529 787 26 773 32
22NH1-11 1.218 945 0.062 680 0.132010 0.004 891 807 29 799 28
22NH1-12 1.158 849 0.055 603 0.129 926 0.003 349 779 26 787 19
22NHI1-13 1.487 374 0.108 175 0.134216 0.006 542 922 44 812 37
22NHI1-14 1.079 578 0.040 262 0.123 204 0.003 824 743 20 749 22
22NHI1-15 1.171 701 0.043 205 0.124 850 0.005 035 787 20 758 29
22NHI1-16 1.403 479 0.168 475 0.128 608 0.007 667 886 69 780 44
22NH1-17 1.206 492 0.090 860 0.129 735 0.006 194 801 42 786 35
22NHI1-18 1.148 425 0.042 905 0.124 176 0.004 229 776 20 755 24
22NHI1-19 1.128 534 0.073 536 0.127 147 0.003 716 763 36 771 21
22NH1-20 1.188 456 0.038 565 0.122 574 0.005 935 795 18 745 34
22NH1-21 1.163731 0.080875 0.123863 0.004524 783 37 753 26
22NH1-22 1.191809 0.065867 0.122917 0.003866 796 31 747 22
22NH1-23 1.219003 0.063952 0.130849 0.004897 808 30 793 28
22NH1-24 1.190767 0.062231 0.130884 0.004749 796 29 793 27
22NH1-25 1.285008 0.098 125 0.128 891 0.012415 838 45 781 71
22NAl-1 1.10282 0.0302 0.12728 0.00288 772 16 755 15 1.61
22NA1-2 1.09354 0.03944 0.11706 0.00287 714 17 750 19 222
22NA1-3 1.16855 0.03693 0.12875 0.00344 781 20 786 17 1.14
22NA1-4 1.10348 0.04122 0.12922 0.00357 783 20 755 20 1.32
22NA1-5 1.12034 0.04114 0.11879 0.00337 724 19 763 20 2.44
22NA1-6 1.08198 0.05187 0.11896 0.00381 725 22 745 25 2.70
22NA1-7 1.14455 0.04978 0.12886 0.00437 781 25 775 24 1.69
22NA1-8 1.74539 0.08037 0.17203 0.00603 1023 33 1025 30 2.00
22NA1-9 1.21976 0.07509 0.13254 0.00563 802 32 810 34 2.44
22NA1-10 1.12936 0.08245 0.12381 0.00552 752 32 767 39 6.25
22NA1-11 1.85548 0.1267 0.16654 0.0077 993 43 1065 45 2.50
22NA1-12 1.16807 0.08771 0.13138 0.00637 796 36 786 41 1.92
22NA1-13 3.05115 0.29745 0.24721 0.01398 1424 72 1421 75 1.35
22NA1-14 4.55978 0.51783 0.31674 0.01904 1774 93 1742 95 1.43
22NAI1-15 443174 0.54698 0.30534 0.01944 1718 96 1718 102 1.89
22NA1-16 5.58515 0.78992 0.34394 0.02334 1906 112 1914 122 1.61
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T PR A v 7 5 (ST 45, 2013; IHEIE4E, 2013; Liu
etal., 2015; 4~ 3CHSE, 2019; Wang et al., 2021; 29t
148, 2021) . BEBIALILHEIX /E 905 ~ 870 Ma b T
i -l A 8 A B, T 30K S 25 23 Sl T e 2 3 2
KB Al L Ml X 2R - ma g . 5340, Jbil X
HIZK 1 784 Ma 5 INRA A KM A, BRIE KA, 2
AU Ly DX B0 014 e 57 7 5 3k, STV 68 K o i 14 4
R0 ( DS, 2022), TEbILHBIX 21 47 135
KT T R IR 748 Ma 3 B A RIEE AR 0 335 1 4P
MG AR, RINEPAY 755~740 Ma 2R A3 05
3fi(Su et al., 2011; #%7£%, 2017), A RES A SCHRIA )
W S RN L S BE IR 4 s ) — M A s 4, Bty
WHEEFTIF . BEAh, el X Hp Rk 2T 1l | Yehs
=i KT —EF el A Ol JE DR
I (RS IAE, 2012), F87R DX _E oAb T KBl 24
M5 5o

Ft, ZZH AR, LI IX #E 2 870 Ma kb2
12 IR R il PR V2R -2 A0 B L, 765 Ma Tif vty
WHEC LTI, BH —RINKESBERKTED, TR
RN ] R BRI . TRIBs, b 20 g K BBl
BB IR A AR N 756 Ma, Wi BIdb b X 2T 11
BRI S A B AR 20 (756 Ma), 3878 iR A4 75
SRR S W T A 6.
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