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Abstract: Located in northeastern Guizhou of middle Yangtze area, Yanhe County has many low— temperature hydrothermal
deposits. It is a good place for studying the provenance— tectonic response of the basin due to its back— bulge position during
Ordovician. However, in most area of middle Yangtze, stratigraphic sequence is composed mainly of carbonate rocks intercalated
with mudstone, which restricts the development of quantitative analytical methods such as the detrital zircon geochronology.
Recently, the authors noticed that there are mudstone and carbonate intercalated with sandstone around Yanhe in the Metitan
Formation (O,-,m) of lower—middle Ordovician. A detrital zircon sample from the sandstone shows that only 8 zircons (12%) are
older than 1.0Ga and they have no age peaks, and the weighted average of the youngest group of zircons ((457.8 + 8.1) Ma) is close
to the upper limit of the Meitan Formation. This means that the detritus of the Meitan Formation was mainly derived from a newly
formed source area and had a relatively high deposition rate. The age of zircons can be divided into five groups according to their
age distribution and peaks: ~461 Ma ( 1), ~580 Ma and ~606 Ma (1), ~722 Ma (Ill), ~865 Ma (IV ) and ~936 Ma (IV). On the
basis of isotope ratio and REE, the authors consider that the ages can be divided into three parts: I, II and IV, Il and IV, which
are mainly derived from three different source areas. Combined with the previous study, the authors hold that the three source areas
are Qianzhong uplift, Kangdian ancient land, and Wuling— Xuefeng uplift, with Qianzhong and Kangdian being newly formed
source area. What’ s more, there are many (73%) hydrothermal zircons in age group [ (450~511 Ma), and this age matches well
with low—temperature hydrothermal mineralization, suggesting that it was caused by the activation of the fluid, probably due to the
regional tectonic regime converted from extension to compression. This implies that the Caledonian movement had begun to affect

the Yanhe area, but was mainly manifested as hydrothermal activity, with no large scale of magmatism.

Key words: Ordovician; Meitan Formation; detrital zircon; provenance; hydrothermal zircon; middle Yangtze; low— temperature
hydrothermal deposit;mineral exploration engineering
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Fig. 1 Sketch geological map of the study area (modified from Zhang Zunzun et al., 2018b, red star shows sample location, white

stars show cited sample location)
1—Neoproterozoic; 2—Ordovician-Silurian; 3—Mesozoic; 4—Fault; S—Cambrian; 6—Upper Paleozoic; 7—Geological boundary; 8—Jiangnan Orogen
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Table 1 Isotope composition and age of detrital zircons from the Meitan Formation in Yanhe County

il AL FMa RS ThU
*"Pb/**Pb lo 2Pb/U lo 2ph/PU lo Pb/Pb 1o Pb/”U lo Pb/”U le

17YH-1Z-01 0.0604 0.0011 0.8258 0.0157 0.0985 0.0010 617 41 611 9 605 6 99%  0.75
17YH-1Z-02 0.0641 0.0014 1.0130 0.0206 0.1138 0.0012 746 45 710 10 695 7 97%  0.30
17YH-1Z-03 0.0649 0.0016 0.9531 0.0222 0.1059 0.0009 772 58 680 12 649 5 95%  0.30
17YH-1Z-04 0.0612 0.0013 0.8134 0.0168 0.0957 0.0007 656 42 604 9 589 4 97%  0.47
17YH-1Z-05 0.0588 0.0012 0.7603 0.0145 0.0932 0.0007 561 47 574 8 574 4 99%  0.01
17YH-1Z-06 0.0980 0.0021 2.0730 0.0466 0.1524 0.0012 1587 41 1140 15 914 7 78%  0.50
17YH-1Z-07 0.0609 0.0015 0.8321 0.0202 0.0987 0.0008 635 52 615 11 607 5 98% 0.46
17YH-1Z-08 0.0677 0.0014 1.0950 0.0228 0.1169 0.0011 861 43 751 11 713 6 94% 0.24
17YH-1Z-09 0.0847 0.0023 1.4247 0.0422 0.1213 0.0014 1309 54 899 18 738 8 80% 1.17
17YH-1Z-10 0.0704 0.0017 1.1443 0.0289 0.1177 0.0012 939 50 775 14 717 7 92% 1.01
17YH-1Z-11 0.0798 0.0015 1.7131 0.0340 0.1547 0.0011 1192 38 1013 13 927 6 91% 0.52
17YH-1Z-12 0.1797 0.0032 10.5766 0.1848 0.4244 0.0028 2650 29 2487 16 2280 13 91% 0.87
17YH-1Z-13 0.1241 0.0147 2.7521 0.3452 0.1575 0.0012 2017 211 1343 93 943 7 65% 0.52
17YH-1Z-14 0.1808 0.0037 10.1293 0.2077 0.4030 0.0025 2661 34 2447 19 2183 12 88% 0.12
17YH-1Z-15 0.0932 0.0023 2.3632 0.0574 0.1827 0.0015 1492 42 1232 17 1082 8 87% 1.04
17YH-1Z-16  0.0559 0.0013 0.5728 0.0145 0.0736 0.0007 450 54 460 9 458 4 99% 0.24
17YH-1Z-17 0.0865 0.0017 2.0866 0.0398 0.1738 0.0011 1350 33 1144 13 1033 6 89% 0.17
17YH-1Z-18 0.0781  0.0022 1.3596 0.0366 0.1260 0.0011 1150 56 872 16 765 6 86% 0.52
17YH-1Z-19 0.0653 0.0011 0.8138 0.0148 0.0898 0.0008 783 37 605 8 555 5 91% 0.03
17YH-1Z-20 0.0695 0.0014 1.0175 0.0197 0.1056 0.0007 922 41 713 10 647 4 90% 0.21
17YH-1Z-21  0.0591 0.0009 0.6451 0.0105 0.0789 0.0006 569 6 505 6 490 4 96% 0.07
17YH-1Z-22 0.0756 0.0013 1.6188 0.0254 0.1557 0.0011 1083 35 978 10 933 6 95% 1.27
17YH-1Z-23 0.0717 0.0010 1.6338 0.0229 0.1650 0.0011 976 27 983 9 984 6 99%  0.09
17YH-1Z-24 0.0718 0.0012 1.5499 0.0250 0.1565 0.0010 981 34 950 10 937 6 98% 0.71
17YH-1Z-25 0.0714 0.0011 1.4281 0.0238 0.1447 0.0010 969 31 901 10 871 6 96%  0.69
17YH-1Z-26  0.0752 0.0016 1.4629 0.0306 0.1421 0.0017 1072 42 915 13 856 10 93% 0.84
17YH-1Z-27 0.0686 0.0011 0.6391 0.0130 0.0673 0.0008 887 32 502 8 420 5 82%  0.31

17YH-1Z-28 0.0743  0.0016 1.2688 0.0267 0.1240  0.0009 1050 43 832 12 753 5 90%  1.97
17YH-1Z-29 0.0640 0.0010 0.8768 0.0139 0.0992 0.0008 743 31 639 8 610 5 95%  0.21
17YH-1Z-30  0.0775 0.0011 1.9365 0.0377 0.1807 0.0025 1144 30 1094 13 1071 13 97% 0.41
17YH-1Z-31 0.0746  0.0011 1.6761 0.0240 0.1626 0.0009 1057 30 999 9 971 5 97%  0.64
17YH-1Z-32  0.0630  0.0011 0.8913 0.0152 0.1024 0.0007 709 35 647 8 628 4 97% 038
17YH-1Z-33  0.1110  0.0019 4.4453 0.0745 0.2903  0.0023 1817 31 1721 14 1643 12 95% 045
17YH-1Z-34  0.0600 0.0010 0.8005 0.0137 0.0965 0.0007 611 37 597 8 594 4 99% 0.09
17YH-1Z-35 0.0753  0.0010 1.4992 0.0203 0.1436 0.0009 1077 26 930 8 865 5 92%  0.63
17YH-1Z-36  0.0724  0.0017 1.2281 0.0278 0.1226  0.0008 998 53 813 13 746 5 91% 0.66
17YH-1Z-37 0.0764 0.0012 1.6137 0.0254 0.1526 0.0011 1106 32 976 10 916 6 93% 0.81
17YH-1Z-38 0.0706  0.0014 1.0124 0.0184 0.1037 0.0007 946 40 710 9 636 4 89% 048
17YH-1Z-39 0.0707 0.0017 1.1786 0.0288 0.1201 0.0010 950 50 791 13 731 5 92% 1.30
17YH-1Z-40  0.0706  0.0012 1.4686 0.0241 0.1503 0.0012 946 29 918 10 902 7 98%  0.28
17YH-1Z-41  0.0900 0.0014 2.7366 0.0473 0.2193 0.0019 1425 30 1338 13 1278 10 95% 1.44
17YH-1Z-42  0.0733  0.0017 1.5270 0.0349 0.1510 0.0015 1033 79 941 14 907 8 96%  1.65
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17YH-1Z-43  0.0901  0.0046 2.2791 0.1199 0.1846 0.0029 1428 99 1206 37 1092 16  90% 0.03
17YH-1Z-44 0.0688  0.0015 1.1766 0.0260 0.1237 0.0010 892 42 790 12 752 6  95% 0.29
17YH-1Z-45 0.0717 0.0018 1.4142 0.0336 0.1430 0.0012 989 51 895 14 862 7 96% 1.44
17YH-1Z-46  0.1139  0.0019 5.1035 0.0839 0.3236 0.0021 1863 31 1837 14 1807 10 98% 1.04
17YH-1Z-47 0.0883  0.0018 1.5401 0.0359 0.1250 0.0010 1391 39 947 14 760 6 78% 091
17YH-1Z-48 0.0721  0.0010 1.5928 0.0232 0.1593 0.0009 989 30 967 9 953 5 98% 0.78
17YH-1Z-49 0.0707 0.0013  1.4699 0.0272 0.1502 0.0010 947 38 918 11 902 5 98% 1.21
17YH-1Z-50  0.0731  0.0013 1.4031 0.0376 0.1369 0.0024 1017 35 890 16 827 14 92% 041
17YH-1Z-51 0.0658 0.0012 0.8772 0.0180 0.0962 0.0011 798 37 639 10 592 7 92% 0.75
17YH-1Z-52  0.0605 0.0010 0.6854 0.0123 0.0815 0.0006 633 35 530 7 505 3 95% 0.17
17YH-1Z-53  0.0588  0.0013 0.5996 0.0135 0.0737 0.0007 561 44 477 9 458 4 9% 143
17YH-1Z-54 0.0599 0.0011 0.6210 0.0114 0.0747 0.0005 611 39 490 7 464 3 94%  0.41
17YH-1Z-55 0.0839  0.0015 1.6982 0.0305 0.1462 0.0009 1300 35 1008 12 879 5 86% 0.55
17YH-1Z-56  0.0599  0.0013 0.7834 0.0165 0.0943  0.0006 611 51 587 9 581 4 98% 037
17YH-1Z-57 0.0660 0.0015 1.0846 0.0238 0.1186  0.0007 806 42 746 12 723 4 96% 045
17YH-1Z-58 0.0737  0.0017 1.4432 0.0335 0.1416 0.0011 1035 47 907 14 854 6  93% 031
17YH-1Z-59 0.0618  0.0011 0.6336 0.0130 0.0742  0.0011 733 37 498 8 461 6  92% 054
17YH-1Z-60  0.0730  0.0015 0.7729 0.0234 0.0750  0.0011 1013 41 581 13 466 6  78% 043
17YH-1Z-61 0.0671  0.0010 1.1034 0.0169 0.1186  0.0008 843 30 755 8 723 5 95% 0.03
17YH-1Z-62  0.0698  0.0014 1.2299 0.0235 0.1274 0.0008 924 41 814 11 773 5 94% 0.23
17YH-1Z-63  0.0738  0.0018 1.5221 0.0388 0.1491 0.0015 1035 50 939 16 896 8 95% 0.52
17YH-1Z-64 0.0656  0.0021  0.8220 0.0255 0.0911 0.0008 794 69 609 14 562 5 91% 2.25
17YH-1Z-65 0.0716  0.0012 1.5534 0.0259 0.1569 0.0009 976 35 952 10 939 5 98% 1.72
17YH-1Z-66  0.0719  0.0014 1.4753 0.0287 0.1488 0.0013 983 45 920 12 894 7 97%  2.77
17YH-1Z-67 0.1590  0.0020 8.7022 0.1116  0.3955 0.0020 2456 21 2307 12 2148 9 92%  0.30
17YH-1Z-68 0.0666  0.0016 0.8623 0.0210 0.0939 0.0007 833 52 631 11 578 4  91% 0.82
17YH-1Z-69 0.0608  0.0011 0.6080 0.0117 0.0722  0.0005 632 41 482 7 450 3 92% 1.31
17YH-1Z-70  0.0711  0.0012 1.3312 0.0235 0.1355 0.0008 961 36 859 10 819 5 95% 0.11
17YH-1Z-71 0.0643  0.0009 0.8712 0.0140 0.0980 0.0009 754 31 636 8 603 5 94%  0.35
17YH-1Z-72  0.0584  0.0008 0.4988 0.0077 0.0617 0.0005 546 28 411 5 386 3 93% 0.23
17YH-1Z-73  0.0657  0.0025 0.7418 0.0268 0.0825 0.0009 798 78 563 16 511 5 90%  2.95
17YH-1Z-74 0.1270  0.0030 5.2335 0.1268 0.2984 0.0020 2057 42 1858 21 1683 10 90% 0.72
17YH-1Z-75 0.0000  0.0000 0.0000 0.0000 1.3087 0.0000 error  error 5394 3 Error 0.00
17YH-1Z-76  0.0740  0.0013 1.6292 0.0289 0.1594 0.0011 1043 36 982 11 953 6  97% 0.65
17YH-1Z-77 0.1068 0.0018 2.1085 0.0616 0.1402 0.0024 1746 31 1152 20 846 13 69% 041
17YH-1Z-78 0.0784  0.0015 1.6752 0.0314 0.1546 0.0012 1167 37 999 12 927 7 92%  0.17
17YH-1Z-79  0.0696  0.0013  1.5068 0.0276 0.1565 0.0010 917 37 933 11 937 5 99%  0.52
17YH-1Z-80  0.0731  0.0015 1.3514 0.0272 0.1339  0.0009 1017 42 868 12 810 5 93%  0.68

http://geochina.cgs.gov.cn FPE LT, 2020, 47(4)



2020 4F

B

H

1032

C6'8LE  8TSOI 060 S6°L68ST €F8C  €09L1 88'1C CO'IIT 90°0¢ TC00l 11'6 LTST 850 <TLE TOT 900 €¥F1 100 160 0L006 €I't 79865 OF
LY'OCL  08°9ST 190 90°68I1T +SCE I¥LLL OL8I T918 €981 6005 Ty 8Tyl IL0 +6C 981 €10 I¥8I 600 THI 89veES €I'IC €6vLE  6€
Yo'IES  IL°SST  S8F L8ES6ST 08°LOL vy Y19  TY'e9 9T8ST TLTS 96'STI 016 66'1C SO0 SOS €18 0€T 0891 €FC €Sy ¢89Sl 6I'T 8Cee8 8¢
L9'LOL  68°SLS 9Y'l TY'8TTCI +6'C8 8S'LES YL'SH SO'CEE 0098 6V'09C €0°€C T8SY 69T OLLI €E€C L9C S¥I9T IL9 18T 6898¢C €06 C9LOSI LE
SL'LOT  89'9¢€l  68°C 0L€80OCI CO'L8 €€THS €IV S¥VLOE €9YL LTTIT S6'L1 €1'SS 890 <COTI €I'LL ¥9C 8LIE 669 LTIl 191L6l €L 0TE0S 9¢
8C'S6ST 89°€00I L¥'E€ 9TI09%I Ol'6¥C TEOVOI S806 <Cvive €S¥VL €6'1CC OF'IC 0SVYL 1L°0C CTL'TT 90°ST €S5S¢ L9LL S€€ 1TCL 19CevT SOYT 0L'€061  S€
PI'€68  06'LL S8'EC 1¥LCOST €E€€ST THL8L 8069 LTOST €€8F CTOLIL L¥8 0CTC T8CT TC8 0091 SSCT 6861 09T €€CI 106l TBTS S¥8I8 ¢
€891 ¥ESL 690 ITI'€OPEl TL'LL TI'LEy  TLO9¥ €8°60T CTE9¥ 16911 988 9I'€C 6€0 IC¢ SI'T LOO SE€E 900 060 SLIIET 08TT SS80L €€
8CCE9 vI'Ler 961 CICIIEl 0L9¢€ 106l IL8T 06SL 9L91 LSLy 6TY 6€CI v6'1 €C¢ €L 990 [ISLC CE0 80v ITVIS TES €6'CCe  C¢E
65969 Ivevy €81 01'S60IT TILIT 8I'STO +8T9 0I'¥9C 10°SS Iv's€l L90I LS6C O0ST Sv9 LLv 9¥0 T9LE 8€0 €67 6CCI9 €9T8 685y 1€
6L Y6y  1C°S0C €80 T9CLIST 6L1T oy vSL 000T <CLVIT +88€ SLT91 1081 vS6r 08C SS8 [I€S 890 €88 L¥0 PPl O9I'IOCI €T8 6S8L9 0F
S0l 6¥°0CC 601 CTEVLYIT LL'8ET L6°E8CI LTIl 69°€99 VLYLL SY'SLS LS19 681€C 6691 CTOTL LI'L9 9€9 E€LVYT 68T +6'C VLEY PP Sl S1°€80T 6T
19°CST  01'86Y SP'C 19°98PCI STBPI €178 L8898 88'6LE LI08 SOL6I VvL¥I vr6e 660 LEL €L 060 8I'IIT L91T OI'Il LTOSYT 6l't 697CC6 8T
LLIYPLE $0'6911 16°1C SSOVPEl SS'8S  1€e€hy L8'SS TTSLT 89'SL 0£S9T STIT 6¥'88 €FSL 6T¥y ov'eL 6CCL SSIL 6811 €LCI LESLIT T9E9 09'1vL LT
1E€PST 90¥IT L90 LSTPE6 ¥SEL  SEBPF 0105 09°LET 0I'8S SOILT 9L'ST 6L'€S 66'C LoVl LyP¥l €81 S6'€l LTI TST v0'6191 66€ v6¥9Fy 9T
€CEE8  6E°ELS 86T 09°09L0T 0€69 TS68¢ STvy LTBOC 89'IS €E€8ST €SI IL0S 9y vy €6'11 6CCl ILT STTE 8TT 68+% 16TPSI 9L'IT €€9791 ST
STLTE 6Cl€C TTl T98CCCl TTSY9 v86E PYESY PO9ICT 6¥V'IS CESPl STTI L8¥E +¥9°0 $E€E9 90€ CCO <Tr6 800 981 €809%I 8601 LOTCOL T
L6vell SOVv0l 16T 8I'S8YSI Sv'ey 6€8CC 08¢€C 1086 8C0C €S8y S€€  SLL 0T0 €0 0F0 LOO #SE€  LOO L6T 0€SI9 I1€1 9L6ly €T
L8'SCy  1T0¥S  80'1 OI'9I8CI ¥8'¢h OI'8LC LOCE LOSLL 8¥LS 8LL6I €6'€C TET6 VvC9 66'¢C I€Cl vL'0 ¥SvI vI'0 $ST 60S0SC I¥'L 9LTCSL TC
€soryc LE9LT SO0 8I9ITIT 60%1  +¥'8L 178 T8¢t v9°L 680C 181 SI'S 6SC OLT S9CT W0 +9CT ¢€€0 S€0 LI'99C 86V €Ce0CT 1T
6V Cly  1T88  6L°0 LT6C86 6L8II 68°LY9 L¥'69 86'01€ ST8Y LL'691 LTEL 9¥9¢ THO €0'S S6'1 600 LST 100 081 9Fel6el 8L'S 8Se€0r 0C
01°9S0C  698¢  ST'E 650€9CT 0€'Sy 1S8C 00FC 6L¢€6 €06l 08Sy €CT¢ 819 S80 OLT [IST 9T0 ILT 610 €8¢ €9619 O0I'C T6'98C 6l
6€8Cl  09°CL LTO 9S¥09CI 88'S8 L68YY 6CFy SPT81 S08E 09°¢6 LSL €LCC 890 9% LOCT 110 ¥I'0OI 000 9¥0 86¢vIl TI'S €588¢  8I
88°'18¢ L9996 00 LOOOLIT 8S¥C <TO90I <C68 0S6C 9TS 001 6,0 ¥91 0CT0 I2T0 900 000 €L¢€ 000 +E€0 009L1 9¥'0 60LYC LI
60°LS8C L6WLY  6I'L 90°0ILIT L996 889SS 6S0°SS [ISICC 9¥6y OL'cyl OI'Cl I¥'6c LSOC CTC6l 898C CC'S 960vr €9°C 6001 vI'0eST €I'cl Il'6ls 91
G8'86C ¥80IE€ PLO EVYLYOL 90°19 LSOIE T90C 8¥8CI 198C S68L SE€L THYI9T LST 88¢ 9L°€ 9C0 00SC 900 <SOT I€L68 8IS 86¥Ce Sl
LS6C9  ¥9'8L  86'l 09°LILTI 86'9F CI'L9C ¢€¥'LT €T6I1 ¥88C €€C8 98L 8EV¥C 180 08¢ LTI LOO T 000 091 To6¥S8 808 6CLSS VI
€6°8CC 08611 951 L6'SOECT 198C 6FV'€91  +¥6'SI €€S9  Le€l SOPE 9T  LE9 SI'0 80 0OF0 <TOO0 <CCT¢ 000 OLT 6SSIy 6611 IL1CE €1
61°CCT  S6'c6l 10T 00°CIEIT BO'Ey 8E€9EC S6'CC 6106 SE€61 0T6F 0Ty <COTI SP0 8ET CTI'T LOO 9T6C 100 68¢ 9LSLS €€0I ST8E Tl
rS9y  88'6€C  08°C LTEO0ED I8°¢8 IS€6v VLTS 9F6EC €09 9L6ST 96'€l €vey 9C0 968 IL€ 1CT0 6I'€ <C00 v6'C CC68SI 10T 800L9 11
65°66C ILCOE ¥I'CT 8S8L6CI S69vI SI'T6L 0S6L 1€8CE 0T69 Pr891 18CI CLVE €SO0E €€9 €8¢ S¥0 Ol'6h LVO TOS €6'SC0C T96 6C6C9 Ol
SI'sec  vI'9ve 00°1 TP9STOl S6'9I1 €CTTO9 VL'6L SYVT6E ¥YIL6 6L°69C 91'€C TC69 LOE OL1I L8S I€0 9SCl I1I'0 60°¢ €0€99C T8V ¢€I'€CS 6
66'C9S1  6€0LE o6l'E SO€6CEl ¥6'0TC €6°0SEl 6511 ¥I°C09 10711 SO'LIY €5°6E 88°C6 S861 99°6T CSLC Oy S6'0C ov'S L9€ TRLEOV II°€l LLOELT 8
L0'C0E  60°0vI OL'1T LTOOVOI T¥6y 16'66C <TO'CE 6EHSI 10°L€ €LTCOI OL'8 LELTC 0TO v¥'S 69C 000 €78 P$00 ¥ee 00710l <66 €0COr L
16'69C €C9¢l  ¥I'C IL'8S8TI SE€TY 8F'EEE +O'LE BEELI LI'6E 18001 608 LOEC 0€0 9I'v 8€S 6TO0 8TEl 8CTO0 I¥'y 6TSOIl 099 CTO'LLE 9
L9°S69  SY'v  8I'0 LT8C8ET 9870 €9 080  L8F LOCT 9I'Cl 9LT 09¢ €€0 8¢€0 900 100 <TC0O 000 LTO 6199 10T 9991 S
L86VS  8L9ST 160 9€8LYPI 0€7CE 999SI SL¥VI 608 L9TI 0€vE 86T IT6 S90 081 T80 900 S8CC SO0 6I'C I€90r <TSE T690C v
SL'I9C  €6'8L TS0 9890911 19Tk 099¢C L6CTC 9¢€86 660C SLYS 09v +vCel 090 9T¢ Ov9 SL0 986 ST T80 I81S9 8BTSl €6'CeS ¢
S6°€00l 80°S0E 160 PSE89CI vI'6C 85981 SS0C IL8 9I'LT 96C6 966 1C9¢ 65T PCII 0€8 +80 0€6 9¢0 ¥9'1 8I'TvL LL9 16€0¢€ T
C6'106 STEL9 0T9 SsE6l601 €I'I0I 9F'LI9 9199 €0C0E ¥C¥L €OPCC 86'0C 800L 6€9 OFVEC CTL6C 19V 6609 SLYv vCIl 0CT8CICT LO'8 ¥T1C6 I
n YL BL JH g qA wlr ! OH Aa qL PD g  wS PN 1d 2D 1 AN A L d 5 fif

(,01AIuNo) dYuEX Ul UONBULIO] UBIIDJA] ) WIOIJ SHOIIIZ [BILI)IP JO SYUIWI[A dIBA], T dqEL

HE(ODELER (HALY) IS E B R Bl B T2

http://geochina.cgs.gov.cn H1EHTT, 2020, 47(4)



1033

SCR R AR R

e
=

Fay i

A B A RAIE TR

5(3

ERIREN

i

EEELNGES

i

JL
=]

7

B4 AW Rl B ARE

[6°€1C 96'Svl T8V 6V SIL6 TYICI L6'E6L TI'96 LO6LY 89°0CI L9'SPE TE0OE 8698 98¢ #8891 TS99 6£0 [IS€C LOO SI0l €FSEle 069  LI'STS 08
8E'SYT PI'8CL 850 6€6IvEl 6569 VoO'lly TTSy CC90C IL°Ly $0°1€l CO'IT CT9Ce LI'O ¥#SSC 90C OI'0 8I'E 000 890 9L95€l 8TOI 6T9L9 6L
L691T  8Y'LE  IL'6 €8°TOLIT 9V IL 16°16€ P¥er 8CTTOT 11°€S 6TLIL €9%1 9T8E LST OF'S #9¢  8F0 T88 SL0 0601 0TLPST €6'Cl  SLTBL 8L
0F'8€01 LT6CY 8I'C TSESEOl CTI'LL 8¥'SEy 86'LY v6'SCC LE09 SO6IC COVC 00%8 Ov'Sy 19CE POLT €5¢€ vScy 861 ¥E0l 6T8S81 CTC8 SS6CS  LL
10°8¥€  88'LTC LY'0 6£SL90I T0°8CT 86'€C8 80'L6 8ELLY 9L'SII 8€LIE 6S9C 8I'9L 690 Ov<Cl ¥rs 620 <C&¢ C00 80T [I'6C0€ STOI ¥TSLY 9L
we 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 SL
¢S691  TI'CCl  OI'l TS'E8E0l 9L799 €0'68C TO'SY 9L €IT +vS0S 66'8CELl 90°Cl 6L8¢ €80 +¥98 ¥9¥I IST I€vC +I'8 €61 ¥o'LIVI IS€E  SI'V98  ¥L
6986 CS'16C 0L0 OI'LIE6 9T€9 ¢€089¢ 060% S8161 S¥Ly TSTHI €€¥l 9¥ 9% 11y 9€Il 988 650 8I'8C CTI'0 STI 8LLEEl LOOE 9€TOF €L
YSLYPE STLO8 $S°C ¥S8IOST €T°€6 09099 1L98 TC99% TEVEL LIV8Y TH8Y 10°0SI ¥T8E €SLS €€69 0801 o6LCy 616 O0I'S CTLIT6E $0'8C 10°€CLl  TL
68°'L99 9¥'TEC 610 OI'PP88 Ov'LE PL8BT 6T61 8198 190C vI'€9 OFL ¢€F1€ ¥I'9 TOSI +veEse $TS TEOL $08 €80 [1€6CL €€9 60¢€0¥C 1L
G600  9I'SS  s¥0 €oee8vl €1 60l  ¥PI 666 CCv 09¢€C ¢Se B80S 910 vs€  +¥O'T 900 8€0 100 990 O0L8CT 999 LvoveE OL
LT06TT SL99ST €L°CT 00°08L01 60911 C6vC9 10°S9 ¥L08CT 8EV9 LS8I SY'LI SLSS LI'El LEBL 9CTIC 8€E 1¥v'S6  €9v OI'Il L6L061 LLLY LLITS 69
I8'8I€ 01'09C 9L°0 96'S0€6 t6'SE 6L10C L9TC ¥E60l LOBC 1688 L¥6e S6SE 06 6101 S8 950 9¢9F 180 08¢ 19168 8OLI 0SLCE 89
[€°08S €ICLL 191 66'LSSYI 66°Sy TE'89CT L8TE 08°S91 €STh 99FII 8L'6 S8€CEC €10 €9¢ Tl LOO S6'S V00 TPy L89FVIT I8LI  SL8SS L9
98°G81 0€SIS L6'0 €0869I1 0STY 86'9vC LSBT TOFI 0L9¢ ¥¥OIl ¥OCI 8Y'Ly 60 S9CI 9811 $O'1 6TSh 681 081 +E€0C0l S9tv 688y 99
€C8CE  TE'S9S 981 ¥Se0t6 0€T8 9I'v9F T8TS STOST 9L'19 €9°081 9891 0965 8I'S €Lvl 8F0I TLO 8T¥y €1'0 vT¥ 8I'STLLI 688  6999%  S9
ULy 10°€€E 6L°0 LOVOTTI 9S°LT 1TO9¥1 €L91 16°SL 8I'8L vE€PS +#S°C 96'0C 8€CT 119 68% 6€0 ¢Co6¥C 110 OF1 P6CES 96CE  S6'SO0E  ¥9
YELIT IV 19 16'C 9V VILOL 8V 9CI TRILL 1¥'S6 Th66v 6SSEL 6V 6ty Ivey TTSEl ¥O'IT 96¥C 6111  L90 06S 900 99 CTs6SE +v0'€  OL8SL €9
06'18€ 6¥'68 o611 69V9ECT 19TL 0L'66€ 0y SET0T 65ty 15901 S08 €I0C €1 8I'C 690 €00 8I'S 100 8TS 0I'69CT 9¢v  LE6EE  T9
€CO6I91 TLYY  91'T 6L Y00ST 6CTLYy S8TC8C PCTIE 1€6El Lo6vE LOGIT OE Il 6LSC €I'€ TLY €re 10 90T LeO0 I€1 o6V vIIl 8S¥I  TEL68 19
0€°€eST S6'CS9  €T9 IY'LS8IT 1L°€6C 6V 1691 957081 SL'E08 ITL8I C6'CSS 98°0S vO'8YI S8E€y $99¢ TI0E Ovv To'ty €8T ¥I91 9S°¢vIS €6°0C €TCL9T 09
PP E861 STLLOL 6F'L LOSITIT BY'LIL €FTIL ¥STO6 LY 69y STYEL ¥8°CIS 1S°SS SITILL vE€TY €EPS €CLS  LO6L 6595 L99 8901 8F'8SLE €L°SGE 6L°8801 65
so'Lel 6619 ¥00 68Fv6es6 ITC 0¢€<Cl 0Tl wLvy 901 €LC LI'O 9CT0 SO0 600 LOO 100 910 000 SI'0O 8S6C 6L0 SYO8 8
86'91S TO'EET SOT ¥89¢€6I1 OV Il T6'699 LSOL 0F'19¢ 0678 99'9TC 6981 8Y'CS SLO LI'8 9S¢€ 910 +E€6 600 O0LC 9TS0EC ¥CT'8  LOEIS LS
LS'8YL 6C08T VLT €¥809CI vITL 600Cy €687 ICTSET 6V9S 61951 SOVI C€cr €0 S6L 80F 9CT0 SE€8 O0I'0 6S5€¢€ €609SI CES  L6LOS 9§
PEES6  LTVCS vTE CCLYEIL T896 t¥9S9 0506 S8TCS 89191 SL'6V9 ¥1'e8 YT EIY 6691 LY¥9C T8EEY LY VIl LY'169 €TLLT Y0¥ 06°L89F 96 90VE8SYy &S
ITILLT vEVEL 8L'T TO'SOSIT 0T99 1€0CTh TEo6y SLBEC 687TY9 ST60C 69'1C 09°CL 9691 €¥8C €L'EE 68V SL6E 8V 1€V 69'19L1 OL61 LTELY  ¥S
9¢€'169  ¥¥'066 01'C 688EE0l €F9Cl TE€LIL 9€8L 09°¢SE 1C€8 ¥I'0¥C 8TTC SEIL S89 <TL6I S6'LI TTC L9L6 €LT TYL 91'0TtvC 66%1 PEIS9 €S
61°0C01 T8'ILL 09°€ 669091 LO9F SI'PCT LO'IT 6S€8 9991 1966 COE 0€8 <90 I€1T 860 910 €TSS LOO PPC LSLES TLY g€E6LE TS
I8CLIT 9S°C88 L¥¥CT S¥'0TS8 S6'8I1 SPSP8 8E901 ¥CEIS LY'OCI LLETE 16'FC 9099 CTL'E $TSI STCI ¥¥'1  88¢C 8ET L6886 ¥ 08EE CTI9'LI 96011 IS
Sor8  S8°EpE 9STT 61°80VEL IS°0CI TO'CSY 8699 v6°€8C SL09 T8SSI 89CL 0L€E 00C STIl 909 180 €661 160 95T €10081 OI'IT  T8V09  0S
LLLST vETIE TO'T $9°STOIT 689L <T9SLE 008E CTL8ST 8I'vE 6CS8 vL9 €90C LTI T9E €0C 600 6I'C€C SO0 €¥T 8LIVOL 96V  SSTLS  6F
EV'ECY  LOV8Y Il THELITI 9098 P888F LO'ES 9I'SEC €9°¢S €6'Cvl 9TTI €9°LE 6L0 €08 8L8 ITT 9881 88C S¥'1 OFe6ssl T8C Troev8  8p
LE0S9 €168 TSI SY06901 €8LS TYLTE 9v'ye 88'8ST 068€ S8IEL I8CI 086€ €6'L SLOI €011 6L1 S6'1S SLT IL9 000ICI ¥8161 tv6LS Ly
SOY9l 6V 0LL PS'T TEOSEIL 1I'L6 ¥9°6CS LTOS 9S°€ST TELS 66°LYL 8L'II 9T°se +9'1 96SC eo¥C <TI0 SLSC 100 9LT ¥0C6SI SS6 €919 9%
CO'CST  L1°0CT 8E'l ¥Se9¢Cl CTsy v0'1ce 9T 1T vI'v8 SO'LI 9¥'cy 8S€ TCIL 8L0 9TC 651 8I'0 186€ LI'O 961 I¥eps LL8  $IL9E SF
9¢€'0ST  9L'IL 8€'0 LSTOLST STE yI'6l  S€T 99°¢l  €I'S 9%9C LOY 0€8 1C0 €8¢ 991 LOO LTI 100 ¥S0 6CTLST w611 8LT8E ¥¥
Y181 870 €00 99°8SLOI 6¥'EL 96'8LC €0°€C SL'6L 90°¢€l 9I'vC LTT SI'c 9I'0 8I'0 SO0 000 LZO 000 [II'0 09C9v II'C SOSCCT ¢£v
6CSYl  Tr6eT v0'l OLLLSET 96'LE 608IC <C0°SC SO9CI 98°0¢ 90°L8 €L°L vT9C 8LO 8TL €18 ¢€6'¢ TI'OF Ivel 1971 66998 L8S  O¥V86L Ty
Ye9CT LTICE TI'T LLS6SIT 0€V0l 98'SH9  €0°6L 9S586€ TL'IOI 989I€ 99°0€ I¥'90I 19°C 16SE 966L 19¥I L6901 €L'I¥ 00F v6°€08C SLYI 8TSHyI I

n YL BL JH ] qA Wl 1 OH £a qL PO g ws PN 1d 2D €] AIN A L d 5 fife

(427

http://geochina.cgs.gov.cn FPE LT, 2020, 47(4)



1034 H 5| 3 J5 20204F
a 0 g
150 %’—éi

VLR —
b R R gy

=R /1 €

ks o Y/ 036 17YH-1Z

606 E R <1200 Ma
/ 461
2480 / 58
/ ¢ 865
C
17YH-1Z 5
n=66/80 = |
R’y
3 !

4 mlRIES T | | |

8 R YLK ! |

Ll yi
0 ‘ LWL L
2498 200 400 600 800 1000 1200 1400
/\/\/\ 4/ Ma
0 500 1000 1500 2000 2500 3000 3500

11110V, IV, F W/ Ma

Pl 4 i) L YRTRLZE RS A AR AR A1 P B 5 DA 24 J2 (82 4 % L
a—4I AT Hb X FE 2 RS 85 A1 A W1 5 b— 5 e B B DL 2R £ R 2 B 5 A AR R s o— SR M T YR TR 2L B % A A 01 5 d— W e Yk R
P Z 5 1 2EL R o 5 A AR RS s o— ST U T 2R S 5 A AR IR AR A3 A1 141 (P ¢ R SR BT R )
Fig. 4 Relative probability plots of detrital zircon sample from the Meitan Formation in Yanhe County, and correlation with its
equivalent strata.
a—Detrital zircon age spectra of Precambrian near the study area; b— Detrital zircon age spectra of the Hongshiya Formation in Kunming, Yunnan;
c— Detrital zircon age spectra of the Meitan Formation in this study; d— Detrital zircon age spectra of the Qiaotingzi Formation in Jiangyong, Hunan;
e—Enlargement of Fig. ¢

55 | a 18 +
0.16 |
0.4
0.14
? 03 | e;.:) 0.12 boxheights are Io
2 ]
2 S
£ So010 ¢
0.08 |
0
Mean=457.8+8.1 95%conf.
006 | /
00 " 1 1 1 1 L Bl g - . : -
0 2 4 6 8 10 12 14 0 1 2 3 N
3. 207 235
207‘Pb/2 5‘[] Pb/ U

P 5 i EL RTS8 A P SR B AR o b
(Kl a by 4 HEEIRTEIS RN 5341, 1] ¢ R ARER 1 B8 A AN 45 )
Fig. 5 Concordia diagram of detrital zircon and the analyses of metamorphic age from the Meitan Formation in Yanhe County
(Figs. a and b show the distribution of age range in concordia diagram; Fig. ¢ shows the weighted average age of the youngest group)

http://geochina.cgs.gov.cn "1 E LT, 2020, 47(4)



AT AW (T RELAE BRI L TR P AR YRR A R E AT

oyt B SR ARG 7R 1035

T2 AT MR S X RO R 6 A A T RE R TS
B, JUTHES T 20 4 RN AT I Foe 5 110 2 B A =2 [, Bl
DTETEAR—EER AR . R, OOk gkaEss &
B TC R AR A RS — AT
4.2 FEAKE ST

WFFE R, B A 8 H BT Ce IES % \Eu i
S Sm/Ce FUIEAR KA HRE L, 1 A 5 4 ) Ce 11
Eu 5% ¥ AN &, Sm/Ce H {5 1R /)N (Hoskin et al.,
2005) , 7R L on R B o i 2, PO A 1Y W A5 A
X SFHH (ERG B . MRS AOHE o R
Fic 53 28 (P 6a) FT LAFE B —350 40 IR A 5 34
WRES A (RRRAE , URIRE i rp oAy — 0o B A 2 31 T 4
WAE I RZ R . R R 3 R A 3 AN R R E 1)
BEIRL, PR AT LA B AT T AE P IR X 32 S Bk A
(IR s 22 I, FEE Rl ORI PR 2 2 TP ) o

TE— b, AT T A B Bu IE S H A4S
AR (E 6b, 6 2) , & BLE Bu IE 58 1 #5446 K
TATERLESS T AR, A o AR AE 5 T4 N
IV b, eSS T ALRES IV 4Pk ( 6b) , HAE
S5 TG rh ARES A B s 73% X TAEA
PORAE T T8 kAT 1 455 4E 1 9 1A] (450~
511 Ma) , 26 T 4158 IV 41485 40 I8 32 [ I AR
BRI, 65 /R 5 1A SR IV 2 45 0 5 HoAt 3 245 4
IR XA, 38R kU, A8 e A — ik Th/U LA
INF 0.1, A B A — KT 0.4(RITIREE,2004) ,
FE A P2 LB AT 1Y Th/U FU B RARFRL, A5 — 2158
AT Th/U FOARLSARBE %, 0 SCHRe 1728 1448 A 1
AN

R, 256 DO AT R SRR 30T, D R U
PG RN 53 R 35653, 5 T 41 58 AR V.41
SEMANNV A, 5350k A AR X, e T2
IV 2 AT REN A R4 X AR R B AN ] AR
4.3 JHRBRT ERFHER

IR ST T T, DX I B R A B, 7R S AR
() — AR m (W FH) — T 2 K B8 A B A
FAEECGR) Wk, 5k 28325 55 (2018b) LU AR I s T
KA B8 AT R I FE % 52, 4 590 01 A R fi
A1 HRAT ) Sm—Nd A5 I 2 5 v AT KA el A 1
B AR g A B 1 (430~436 Ma) , 5P —E 4
MVT Y860 R A B AR (410~477 Ma) — B0 ( £ 1€
=, 1993; Bt HE 55 2014 204655, 2015 F LU

10°
a
10°
10° F
s 10°
X
=
pay
=]
£ 10
=
10" Juii
5 1350Ma
10 S 47 e
10':l 1 1 NI W [N N SN S N S E— 1 1 1
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
4
sz b °
3
o 25 ° O
°
Q 2f
H °
S 15 ®
H °
°
o BB S = S -
0.5 I I il M Iz
ol ., FNUN NN NN O BRERN . . ., ...
200 400 600 /800 1000 1200 1400
1/ Ma
10
C
a x
o
v
4 % °
1E % o L o
N (=] VVV.,.% o
A 'y fe) o
A £ le)
AL m
A x o
Q 0.1¢ a *ox °
ﬁ a
o v (0]
0.01F Al ©I
L vl o+
x 2  0>1.1Gd
0.001 L L L L L
0 500 1000 1500 2000 2500 3000
A/ Ma

K6 il L URT LS 850 fi oo R ih2k (a) B
SR (b) Th/U HE 535 ()
Fig.6 Plot of REE patterns (a), Eu anomaly (b) and ratio
of Th/U (c) from detrital zircon sample of the Yanhe
Fromation, Yanhe County

,2017) o XSRS HA SIS 1T AAFE IS (450~
511 Ma) K78 AR (443 Ma) NPT A& A EEDIE,
AT M TE 55 B Y 3 T 3% sl s i 1 )2z P D
AALAE Sz A= DURR BT T 1 X B 1 (R T PR PR
RN LB AT IR X R S 7 A T A [ JEE 1 52 e ( [5]
7)), KGR ML 48 B © 28R I e b B
TR X, (H 2RI G 3N, IR kAR
BUERAER . 758, WET ARG R 380 ZBY
BT 477~511 Ma B9 IR, [FHAERGR S 30 Rl A Bt
B, A R BRI, TR R i R &

http://geochina.cgs.gov.cn FPE LT, 2020, 47(4)



1036 i [

b, J 2020 4F

AT
4.4 3 HIBHE R

RIEHTAWSE, h BTk Bal—&mal v
WA ZE Ty T R AR R B 5 W R o B, T A AR
e 1) BTG 2 v B B RS ()R 2R 45, 19935 8
FEELAE 20115 Ml H2 A4, 2016) , 3 Tk A—H B
— a7 T R A (B AR 4, 2018) , B kb — 25 i
Bt (RIYT R 14 ) I 2 T8 T8 s s
G S FBE IS 1 R 24 ITOR, T o0 A i b X
VTR SR AL ML AN IV | ZHARRE OB IR, S0 s R
FERER B E B, I B, W58 X PR A A T R ]
RESLER IR M JEE — 5 (R i A i e o

P FHUARPGERA — A 35 A AT I3 15 920 Ma,
A SR 1) 5 o 35 08 (1 960 Ma, I H A B %
1000~1200 Ma [ 5 £1 (& 4a) , X A I (E AT I 7E A
i 17YH=1Z e & (Kl 4c) (B 1 S A 4
1 (1144 Ma) 7575 1000~1200 Ma (1) , Rt , Hfei]
SV HYIR FEEZk A% 7[RI HLZ A XF
Forp 50 4L A iR = A/ DA ek, MFELL A
FEAL I R B WA, P i AR At =2k
BT T 06%, X SHTAS T AR V4550 [H
— AR HT AR 2, P EE T T P& AE
Sk VT ML DX YR T L P R X v BE . JRTELAL A

FEGNIA] L H R R ) L [ P ) AR e IR 1 U
/D A TN R E (Chen et al., 1995 7 Wiff XU 4,
1996; B © 55, 2006) , 5 8 5 H 3 PR —a R 1Y) 1
TEARSE , B A H At IR 0 o BT B8R . 45 AT A M
PR 5T (8 & BARIAFRLS , 2016; A B R 5%, 2016) ,
AR VBT ZH b B0 B S 0 S A — R 0 R T oy
R iV /IS U A e = 34 E 1 v R i
SRR T 524 Ma 1528 Ma PS04 A9 S 22 05
{EH ([ 4b.d)  HIRAEASC AL S P A LA 10 5%
(&l 4c) , RSS2 HRAE FH e 52

Gy—J5 T, 5 TR IV 2H B8 AR IS R TE R
e 2 AH N () B B (R AR i B — 2 W R A 1Y
F AR CEV 7R p G AR B b X)) A T 25 v & 3
T REIZ A E &5 47 (Yao et al., 2015; 5K IESE,
2016; Xiong et al., 2018) , HA iR s £, 5
AF 5 DX [i) A2 2 i — 35 e o Ak A v — 00 174 3 P I
3 M A DX, JHE Bl U5 ook VR T R i (AR 4R
2018) . JITLA, ZEFH A i — 5 WERE R 1 M AR T
[ (18 058 DX Xt 55 T 2L 25 TV o 4 A4 0 ) e T At A 7
S5 THR , 1072 BT LA BE A8 o i s — 25 e B R A T 3]
SRV HEIX, T AE S Yu et al. (2015 ) 38 1 X 2B i [X.
F14) R B TR T B A R S P AR A5 TR R GRS AL
PR R i B — 25 W B Ay R I e 2 — A, A

7 7807

i ?ﬂié

22 22 Areas affected by
hydrothermal activity

liu & LR L4 B F T N T

Provenance and it’ s group

PEL 7 Ty X e B B 25 A T 2 T URR P S L 0 R PR S M 7 e P (R i 45, 201115 B8R 46, 2018 18800
Fig.7 Schematic diagram of provenance and hydrothermal area in the Yanhe area during the depositional time of the Meitan
Fromation, middle Ordovician (modified from Huang Fuxi et al., 2011 and Huang Leqing et al., 2018)
The region defined by the pink ellipse has affected by the hydrothermal activity; the arrows represent provenance of detritus

http://geochina.cgs.gov.cn H1EHTT, 2020, 47(4)



a7 R4 (RN B ARAC I S B P AR YRR A AR E

oyt T SO A2 7R 1037

> S 1) W U5 BEL R, T 2 R R R LRl
TR AN K R T (18 7)o Da A 2 /0 7 v SR i
— R A, B — T RO R T XSS
AR o

RIS, 5 A5 X R 50 1) B v B Ak 7 2R 7
Ji B v o R 3 R 1 St A P —
() — AR5 PG ) B, et e PR 0D T 1949 A4 o
A TE PR R 2, Z80E 5 A
WAL T T KR FK B AN B B, R K
oA R R A AR TR B8 D0, 2 o R i (L
RS, 1990 HEELAH , 1994 ) Filig B e th (28 37 A4 55,
2007 ; X5 H7 %, 2010) B AN s o AR 44T AT %,
55 T AUES A AR N R U5 T 5 LR AR AN TR) 9 4 U5
X, 5B AR B R A L 25 1 41678 Kl fg
Jeok AT B P — BT IR I . B, 2
F A rh R I RIS A R T ity , ok 3] T
TR 32 T B 3T A T SRk DX ), BT A VTR A AL Tk
P RITURR FLAL B 4 2 SRR A R S R
5 45 1B

R HH Ve VoL 2L A i s A A0 1 93 A R IE WA
AL HAY 54 . ~461 Ma( 1 ).~580 Ma F1~606 Ma
(11).~722 Ma( ). ~865 Ma( IV ) F1~936 Ma( IV ,).
T3 o X B A TR 2 H(E B £ T R BT, A
R YR FEE S R 3ER B T M,
4 IRV 4L, 43 5 =2k A 3 AR A A 9 5
X ZEAHTABEGE, AKX 3 AR X 53 i 2
G TG (A SRR AT AR
AR MIX) R — TR, HAp S R R
B — 35 W R 2 T BT R TH I R X, Y 4K, T
BULI R IR R — N E A R G, X AL
R T H TS,

X VR TR 2 A T A A T R IR R B, 5 1
AR 450~511 MaiEBIN AT T REHRBE A, 5
DX AP TR AR B TR 7, DA A T A 4 6 X
AR O T B SR 50, T g MR L g 2 X sl P i A i 14
A O, WG R I L AR A2 Bh © 4T IR Ik K b i
T AT b X, F 32 SR BRI B, IR R R
KB A

Brigh: o E RO & R R R & A B
ZFEFUNRERBEAE T TRE TERREENL, &

BEXFTHBELIHAXWB R TERYE T A&
YR, I — IR R T R0 B

References

Anderson T. 2002. Correction of common lead in U - Pb analyses that
do not report **Pb[J]. Chemical Geology 192(1), 59 - 79.

Bomparola R M, Ghezzo C, Belousova E, Griffin W L, O’ Reilly S Y.
2007. Resetting of the U—Pb zircon system in Cambro—Ordovician
intrusives of the Deep Freeze Range, Northern Victoria Land,
Antarctica[J]. Journal of Petrology, 48(2):327—364.

Chen Jianshu, Dai Chuangu, Peng Chenglong, Wang Min, Lu
Dingbiao, Wang Xue, Hua Luoshan. 2016. The filling sequence
and stratigraphic framework of rift basin during the Neoproterozoic
820— 635 Ma in Hunan, Guizhou and Guangxi[J]. Geology in
China, 43(3): 899-920(in Chinese with English abstract).

Chen Pengfei, Zhan Rrenbin. 2006. The lower to middle Ordovician
Dawan formation and its coeval rocks in the Yangtze region[J].
Journal of Stratigraphy, 30(1):11— 20(in Chinese with English
abstract).

Chen Xu, Rong Jiayu, Wang Xiaofeng, Wang Zhihao, Zhang
Yuandong, Zhan Renbin. 1995. Correlation of the Ordovician rocks
of China— Charts and explanatory notes[J]. International Union of
Geological Sciences Publication, 31: 1-104.

Cui Xiaozhuang, Jiang Xinsheng, Deng Qi, Zhuo Jiewen, Ren
Guangming, Cai Juanjuan, Wu Hao, Jiang Zhuofei. 2016. Zircon
U-Pb geochronological results of the Danzhou Group in northern
Guangxi and their implications for the Neoproterozoic rifting
stages in South China[J]. Geotectonica et Metallogenia, 40(5):
1049—-1063(in Chinese with English abstract).

Deng Xin, Yang Kunguang, Liu Yanliang, She Zhenbing. 2010.
Characteristics and tectonic evolution of Qianzhong Uplift[J].
Earth Science Frontiers, 17(3):79— 89(in Chinese with English
abstract).

Duan Qifa, Cao Liang, Zeng Jiankang, Zhou Yun, Tang Chaoyang, Li
Kun. 2014. Rb— Sr dating of sphalerites from Shizishan Pb— Zn
deposit in Huayuan ore concentration area western Hunan, and its
geological significance[J]. Earth Science(Journal of China
University of Geosciences), 39(8):977— 986( in Chinese with
English abstract).

Fan Junxuan, Li Chao, Hou Xudong. 2018. The international
chronostratigraphic chart (v 2018/08) [J]. Journal of Stratigraphy,
42(4):365—370 (in Chinese with English abstract).

Gao Linzhi, Chen Jun, Ding Xiaozhong, Liu Yaorong, Zhang
Chuanheng, Zhang Heng, Liu Yanxue, Pang Weihua, Zhang Yuhai.
2011. Zircon SHRIMP U—Pb dating of the tuff bed of Lengjiaxi
and Banxi groups, northeastern Hunan: constraints on the Wuling
Movement[J]. Geological Bulletin of China, 30(7):1001— 1008(in
Chinese with English abstract).

http://geochina.cgs.gov.cn FPE LT, 2020, 47(4)



1038 i [

b, J 2020 4F

Geisler T, Schaltegger U, Tomaschek F. 2007. Re— equilibration of
zircon in aqueous fluids and melts[J]. Elements, 3(1):43—50.

Geng Yuansheng. 2015. Early Precambrian geological signatures in
South China Craton[C]//Zhai M (ed.). Precambrian Geology of
China. Berlin: Springer Geology, 207-301

He Yaoyan, Niu Zhijun, Yang Wengiang, Wang Xiaodi, Jia Xiaohui.
2016. Geochemical features of middle— upper Ordovician cherts
series in central—southern Hunan and their implications for basin
evolution during Ordovician[J]. Geology in China, 43(3):936—952
(in Chinese with English abstract).

Hoskin, Paul W O. 2005. Trace—element composition of hydrothermal
zircon and the alteration of Hadean zircon from the Jack Hills,
Australia[J]. Geochimica et Cosmochimica Acta, 69(3):637—648.

Hou Bingde. 2011. Geological characteristics and genesis analyses of
Fengshuiling fluorite deposit in Yanhe[J]. West—China Exploration
Engineering, (5):149—154(in Chinese with English abstract).

Huang Fuxi, Chen Hongde, Hou Mingcai, Zhong Yihong, Li Jie. 2011.
Filling process and evolutionary model of sedimentary sequence of
Middle— Upper Yangtze craton in Caledonian (Cambrian—
Silurian)[J]. Acta Petrologica Sinica, 27(8):2299—2317(in Chinese
with English abstract).

Huang Leqing, Liu Wei, Li Zehong. 2018. Controlling factors of
sedimentary variations and evolution of the early to middle
Ordovician in the Longshan area and nearby regions in
northwestern Hunan[J]. Journal of Stratigraphy, 42(1):39— 52(in
Chinese with English abstract).

Li Jiao, He Dengfa, Mei Qinghua. 2015. Tectonic— depositional
environment and proto—type basins evolution of the Ordovician in
Sichuan Basin and adjacent areas[J]. Acta Petrolei Sinica, 36(4):
427-445(in Chinese with English abstract).

Li Kun, Liu Kai, Tang Chaoyang, Duan Qifa. 2013. Characteristics of
zinc geochemical blocks and assessment of zinc resource potential
in western Hunan and eastern Guizhou Province[J]. Geology in
China, 40(4): 1270—1277(in Chinese with English abstract).

Li Qing, Duan Ruichun, Ling Wenli, Hu Ming’ an, Zhang Junbo, Yang

Zhen. 2009. Detrital zircon U— Pb geochronology of the Early
Paleozoic strata in Eastern Guangxi and its constraint on the
Caledonian tectonic nature of the Cathaysian continental block[J].
Earth Science——Journal of China University of Geosciences, 34
(1):189—-202(in Chinese with English abstract).

Li Zhengxiang, Li Xianhua, Kinny P D, Wang J, Zhang S, Zhou H.

2003. Geochronology of Neoproterozoic syn— rift magmatism in
the Yangtze Craton, South China and correlations with other
continents: Evidence for a mantle superplume that broke up
Rodinia[J]. Precambrian Research, 122(1): 85—109.

Liu Baojun, Xu Xiaosong, Pan Xingnan, Huang Huigiong, Xu Qiang.
1993. Sedimentary Evolution of Earth Crust and Metallogenic on
South China Oldland[M]. Beijing: Science Press,1— 129(in
Chinese).

Liu Yongsheng, Gao Shan, Hu Zhaochu, Gao Changgui, Zong Keqing,
Wang D B. 2010a. Continental and oceanic crust recycling—
induced melt— peridotite interactions in the Trans— North China
Orogen: U—Pb dating, Hf isotopes and trace elements in zircons
from mantle xenoliths[J]. Journal of Petrology, 51(1&2): 537—571.

Liu Yongsheng, Hu Zhaochu, Zong Keqing, Gao Changgui, Gao Shan,
Xu Juan, Chen Haihong. 2010b. Reappraisement and refinement of
zircon U— Pb isotope and trace element analyses by LA— ICP—
MS[J]. Chinese Science Bulletin, 55(15): 1535—1546.

Lu Songnian. 2004. Comparison of the Pan—Cathaysian orogeny with
the Caledonian and Pan— African orogenies[J]. Geological Bulletin
of China, 23(9/10):952-958(in Chinese with English abstract).

Ludwig K R. 2008. A geochronlogical toolkit for Microsoft excel.
Isoplot 3.7: 1-76.

Mei Mingxiang. On the Central Guizhou “Old Land” [J]. Guizhou
Geology, 1994, 11(3): 199—205(in Chinese with English abstract).

Niu Xinsheng, Feng Changmao, Liu Jin. 2007. Formation mechanism
and time of Qianzhong Uplift[J]. Off shore Oil and Gas Geology,
12 (2):46—50(in Chinese with English abstract).

Pi Daohui, Jiang Shaoyong. 2016. U - Pb dating of zircons from tuff
layer, sandstone and tillite samples in the uppermost Liantuo
Formation and the lowermost Nantuo Formation in Three Gorges
area, South China[J]. Chemie der Erde — Geochemistry, 76(1):103—
109.

Shen Zhida, Mei Mingxiang, Zeng Yu. 1990. The stratigraphic effect
of the Tai Kang movement in Guizhou: A discussion on the
formation of palacoland of Central Guizhou[J]. Guizhou Geology, 7
(2):91-97(in Chinese with English abstract).

Song Fang, Niu Zhijun, He Yaoyan, Yang Wengiang. 2016. U-Pb age
of detrital zircon and its restriction of provenance &
paleogeographic characteristics of early Nanhua period in middle
Yangtze[J]. Acta Geologica Sinica, 90(10):2661—2680(in Chinese
with English abstract).

Wang Huayun. 1993. Geochemistry of Pb— Zn mineralization in
Guizhou[J]. Guizhou Geology, 10(4):272— 290 (in Chinese with
English abstract).

Wang Rui, Heejin Jeon, Noreen J. Evans. 2018. Archaean
hydrothermal fluid modified zircons at Sunrise Dam and Kanowna
Belle gold deposits, Western Australia: Implications for post—
magmatic fluid activity and ore genesis[J]. American Mineralogist,
103: 1891-1905.

Wang Xiaolei, Zhou Jincheng, Chen Xin, Zhang Fengfeng, Sun
Ziming. 2017. Formation and Evolution of the Jiangnan Orogen[J].
Bulletin of Mineralogy, Petrology and Geochemistry, 36(5):714—
735(in Chinese with English abstract).

Wu Yuanbao, Zheng Yongfei. 2004. Genetic mineralogy of zircon, and
it’s restrict on U—Pb age explanation[J]. Chinese Science Bulletin,
49(16):1589—1604(in Chinese).

Xia Linqi, Xia Zuchun, Li Xiangmin, Ma Zhongping, Xu Xueyi. 2009.

http://geochina.cgs.gov.cn H1EHTT, 2020, 47(4)



F4ATH B4 (RS B RAL I L R R YRR

GRS AR R 1039

Mid— Neoproterozoic rift—related volcanic rocks in South China:
Geological records of rifting and break—up of the supercontinent
Rodinia[J]. Northwestern Geology, 42(1): 1—33(in Chinese with
English abstract).

Xie Shangke, Wang Zhengjiang, Wangjian. 2011. Lithofacies
palacogeography of the Late Ordovician in northeastern Guizhou
Province[J]. Journal of Palacogeography, 13(5):539— 549(in
Chinese with English abstract).

Xiong Chen, Chen Hongde, Niu Yaoling, Chen Anqing, Zhang
Chenggong, Feng Li, Xu Shenglin, Yang Shuai. 2018. Provenance,
depositional setting, and crustal evolution of the Cathaysia Block,
South China: Insights from detrital zircon U— Pb geochronology
and geochemistry of clastic rocks.[J]. Geological Journal, 1-16.

Xu Yajun, Du Yuansheng. 2018. From periphery collision to intraplate
orogeny: early Paleozoic orogenesis in southeastern part of South
China[J]. Earth Science, 43(2):333—353(in Chinese with English
abstract).

Yang Hongmei, Liu Chongpeng, Duan Ruichun, Gu Xiaomin, Lu
Shansong, Cai Juanjuan, Cai Yingxiong, Zhang Liguo, Qiu Xiaofei.
2015. Rb—Sr and Sm— Nd isochron ages of Bokouchang Pb—Zn
Deposit in Tongren, Guizhou Province and their geological
implication[J]. Geotectonica et Metallogenia, 39(5):855— 865(in
Chinese with English abstract).

Yao Weihua, Li Zhengxiang, Li Wuxian, Su li, Yang Jinhui. 2015.
Detrital provenance evolution of the Ediacaran - Silurian Nanhua
foreland basin, South China[J]. Gondwana Research, 28(4):1449—
1465.

Yin Fuguang, Xu Xiaosong, Wan Fang, Chen Ming. 2001. The
sedimentary response to the evolutionary process of Caledonian
Foreland Basin System in South China[J]. Acta Geoscientia Sinica,
22(5):425-428(in Chinese with English abstract).

Yu Wenchao, Du Yuansheng, Cawood P A, Xu Yajun, Yang Jianghai.
2015. Detrital zircon evidence for the reactivation of an Early
Paleozoic syn—orogenic basin along the North Gondwana margin
in South China[J]. Gondwana Research, 28(2):769—780.

Yu Yushuai, Liu Asui, Dai Pingyun, Zhao Wugqiang, Tao Ming, Liu
Chongpeng. 2017. The metallogenic epoch and ore— forming
material source of the Tangbian Pb— Zn deposit in Tongren,
Guizhou Province: Evidence from Rb—Sr dating of sphalerites and
S—Pb isotope[J]. Geological Bulletin of China, 36(5):885—892( in
Chinese with English abstract).

Zhang Jianzhong, Zuo Yalin, Chen Yuanxing. 2014. Geological
characteristics and prospecting prospect analyses of fluorite—Barite
deposits in Northern Yanhe of Guizhou[J]. West— China
Exploration Engineering, (10):153— 157( in Chinese with English
abstract).

Zhang Xiong, Zeng Zuoxun, Liu Wei, Pan Lili, Yang Baozhong, Liu
Jianxiong, Wei Yunxu, He Chicheng, Li Shaofan. 2016. Detrital

zircon geochronology of Cambrian—Ordovician sedimentary rocks

http://geochina.cgs.gov.cn F[E

in southern Hunan— Northeast Guangxi area and its tectonic
implications[J]. Geology in China, 43(1): 153—173(in Chinese with
English abstract).

Zhang Yongqing. 2015. Impact of in—situ U—Pb dating caused by
radioactive lead loss of zircon and it’s correction method [J]. Acta
Geological Sinica, 89(supplement.): 62—63(in Chinese).

Zhang Zunzun, Gong Yinjie, Chen Libo, Huang Congjun Gan Jinmu.
2018a. Geochemical evidence of the source of ore— forming
materials from Dazhuyuan fluorite deposit in northeastern
Guizhou[J]. Geochemica, 47(3):69— 79(in Chinese with English
abstract).

Zhang Zunzun, Gong Yinjie, Jin Shichao, Qi Shuanglin, Gan jinmu,
Zhang Liguo. 2018b. Sm— Nd isochron age of the Dazhuyuan
fluorite deposit in northeastern Guizhou and its geological
significance[J]. Acta Petrologica et Mineralogica, 37(6): 949—958
(in Chinese with English abstract).

Bt o 32 5 %5 3Tk

MRl 1D, SR, e, T, SER, T8, fRIEH. 2016, HHE

FEAHAR X 57T 11 18 820~635 Ma M 3 2445 4 b 78 U 47 5 4 )2
FEHRI). Hh I T, 43(3): 899-920.

BRI, Bk, 2006. 37 X T BB B8 IS 2 R [ S L 2 0]
HZ2FZR, 30(1):11-20.

ARIRIE, VI, XA, T8, L8 30, AE56H, 450a1a, fik, JTedk
2016. HALHL X FHIEEES A1 U-Pb @ﬁ%&xﬁ’éﬁﬁ%ﬁmﬁﬁz\% ¥
VEHIIR AR 7R [T]. KHIAG 1 55 2%, 40(5):1049—1063.

X, R, X B AR IS . 2010, B rh R v 5 K A A

Hi2FHTZ%, 17(3):79-89.

B, Won, SRR, JH =, i, 255 2014, WP AEIE D 5 X
F IR RN B Rb—Sr i 4F S Jii 38 SC[T]. M BRB 25—
r B BT R 2 4], 39(8):977-986.

BHEAT, 258, EIAR . 2018, EFRAFEICHLZEZ(2018/08 FR)[I]. HiJz2%
IR, 42(4)365 370.

RRGE, BRI, TR, XIRESE, SRAGIE, SKIE, X e, Jedite, sk £
7. 2011. ﬁﬁ?FjbEBHHﬂF 2 KRR REEE K SHRIMP £
A1 U=Pb AT H——XF B2 2 S i 29 [7]. Mo J5T5d iz, 30(7):1001—
1008.

SRR, SR A, R T PN SR . 2017, 5 F MU RS R R
P 5 148 T3 4547 LA—ICP—MS U—Pb 4427 J Hiiy 5 735 L[], 59
241, 37(1/2): 218-230.

Al AR, 4= 2522, A7 SO, AR5, TheHl, /. 2016. i Rg th—Hk
AL THE A 5 2 B R T A R R SHE X B 20 4 i v Ak B4 ) s 0],
P EI L, 43(3):936-952.

fRIEAE . 2011, VETSE7K I 5 44 1 HiL T
T, (5):149—-152.

B, MRILAE, R, AT, 2R3 . 2011, 45T R i
R GER—E B ) DORZ Y el B 5 e ). 5 A2
2, 27(8):2299-2317.

BRI, X, 253055 2018, PG L Hb X B 40 [X F—rf s g i

S BT ). PH R

J5i, 2020, 47(4)



1040 i 5|

b, Ji 2020 4F

ZACHR DR AL T[], )2 5290, 42(1):39-52.

2RI, LB, MEDRAE . 2015, DU 1| 2 b B 408 IX 8 By 40 4y s — OB BR B
S AN AR[T]. ArilsAdR, 36(4):427-445.

A 0L, BB, B . 2013, PG 2 23 M X Zn Bk Ak 2 e A
FRAE SRR IRE A E[T]. R MBI, 40(4):1270—1277.

B AR, 2 SCRL, B, AL, AR . 2009, REZR L A U
JETEJE B A7 U—Pb [ 2 AR AR 2% B I A8 52 ki e L AR B A e
HOPER LA [T]. HERRLE, 34(1):189-202.

XWFEIR, VERh, WA RS, TR, TR0 1993, P E R 5l KR TORR
e AL S e M), JEET: Bl R 1-129.

FlAAE . 2004, 36Tz A B 1 (AR 500 B ZR Rz Al 3 VR Y
XF LE[I]. HhE 4, 23(9/10):952-958.

MESAE . 1994, 38 “ By bl [1] . STMIML, 11 (3) : 199-205.

A, R, X HE. 2007, B R R A TE BN (] BT ML R
II]. VAT AT, 12(2): 46-50.

AR IR, METEAR, BORT. 1990, S A BREIS Bl (1 HZ AR A
Ry B I I] . SN AT, 7(2):91-97.

KI5, AT T, B SC0R . 2016. thig T-HLIX R 40 L RS 4%
A1 U—Pb 45y e HX 4y 505 AE Al o B AR o (1 2 R[], M B2
%, 90(10):2661-2680.

YRR, B, BRZELL, ARZEI . 1996, HhE 2 li—— R R b
ot M AR, 1-126.

Tz 1993, SUNETEED I HLBR AL 22 FRIE[T]. SN HL T, 10(4):272—
290.

T2, A, BRIT, SRIRUR, IMVEEEG . 2017, VTR 1 L4 9T i
AL 07 s Mk A 2=iE ), 36(5):714-735.

SIUIR, HACTE. 2004 BEA R 2058 L HXT U—Pb AF 4 A B
I Z[)]. Bl2#iE R, 49(16):1589-1604.

ST, BAAR, ZEm I, Brpor, 4 3. 2009. AR BTCHAR
Z44% K LA 7 - Rodinia #8244 b — 240 14 M 22 5 [T]. 7L
HiJR, 42(1):1-33.

W T, TEIEYE, T8, 2011, BAZRAY M DX i B Bt Ay b3 0], v
HHAEHR, 13(5):539—-549.

FRAE, FEAz 2 . 2018, MAR Skl 211l P L - AR AR e 2% A
QB IR FH AR [)]. HhERBl2, 43(2):333-353.

P, X H, B, UG, 7 LR, R A, 2207 HE, TR,
WK 2015, SEONARA N D35 HYEED R Rb—Sr 5 Sm—Nd [l %
AR I BTRE SCLT). KRR I 5 ™ 7,39(5) < 855865

FHEE, VRO, J377, BRI . 2001, #E 7 L IX i B4R SR 7 i Ji Ak
F AR TR L [J]. HBR2E 4R, 22(5):425-428.

T, XURTHE, 3072, B, P, XIEE. 2017, SRR S
AR R B AR R R IR ——2k [ Rb—Sr [l R M4
FIS—Pb [FI{7 2 AYUEHE[I]. HiL 538 4H,36(5):885—892.

TR, ZEMAR, BRIEDS . 2014, SRANVFAT-IL 0 X et 7 — 5 T A0 1
JEARFIE B AR F S 43T [I]. PR T T L, 26(10):153-155.

i, v, XA, TR ERLAR, M R, KA, BB VR, BRI, 224
JU. 2016. WHFT—HEZR b1 X TE R — BB 22 TURR 2 i % 41 U—
Pb AEREERHAE R HHb 5 0], P IR, 43(1):153-173.

TRACHE . 2015, B IS I 25 2 Xt LA X R U—P 52 445 1
BRI SR A I DT VAT, HUJBToA A1, 89(HE T):62-63.

TR, FRARAN, WALk, BN, HA R . 2018a. B ARILUT TR ATl
AT RIS ) RS R R 2 20 [0). HaERTE2F, 4703):
69-79.

TR, ZRARAS, A, BORUK, H 4 A, BRI . 2018b. B ZARdL K
VB # A07 IR Sm—Nd S5EIER AR IS SO b T XL [T]. A0
F435,37(6):949-958.

JEB R, A5 e, B, A, BR/ANG, BT, EFT. 2017 08—
Ay i P 2 I X g R 5 ) R ) S e—— Ly A A
W AEr G5 — M AR [T]. ORI, 35(3): 449-459.

JRB IS, VFRIOHA . 2016. 4% F G va 8y Bk v £k S XA g 2 8l 1
JWET]. BT, 62(5):1125-1133.

http://geochina.cgs.gov.cn "1 E LT, 2020, 47(4)



