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(modified from Luo Liang et al. , 2015)
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Fig.2  Macroscopic and microscopic features of the mudstones in the topmost part of the Datangpo Formation in the Zouma area,

western Hubei
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Fig.3 CL images of the representative detrital zircons analyzed for LA-ICP-MS zircon U-Pb dating

3.2 $£/ U-Pb 8
AR YRGS FE i B LR BE Y 62 A~ 5 L
(IS &5 A1 21T U-Ph s, 3 62 4S8k 4 (4%
1) o SR Ph/" U A7 Ph/** Pb 4F i 43 52 <
1000Ma 1 > 1000Ma () 55 77 4F I, 50 B3 i85 B <
90% (WA AF IR , T 60 NMFERRECE - 2418 F1
Ji 4 98% o 1E U-Pb A | (& 4),60 AF 4%
WA IR IEAE T I LR L sl Tl U4
B8 O 8 25 RS RN 4R, LT R AR — e R EE Y Pb
LR XA T U-Ph AR Ge it T 5 A4 I8 43 A
B2 (B S) 60 4N FS A 18 e,
TE 651 ~2435Ma Z[i], M 52 Nk i FIAR % A
T 751 ~ 851Ma Z [u], fx & W AE R I (H N ~
800Ma, IL AN A 77 7E 3 AN U {H 43 51k ~ 850Ma, ~
820Ma Fl ~760Ma, K15 1) e -5 1 WG J0UES 41 4 %

535109 651 £7. 1Ma F1 655 +9. 0Ma, 55 K () 1 i
F74F % Sy 2009 + 87.8Ma il 2435 + 46.6Ma, 7&

960Ma 177 7E 55 WA o

4 Bhe

4.1 FEARNEHEIT Marinoan 7KHAJE AT EIRIHIZY
HIA B | 407 38 A A 22 B R 4 f 2y 1

Sturtian PK 1 /9 &2 1E B 18], 43 B K ca. 717Ma Al

ca. 660Ma, Marinoan K HH 1Y) 5 TR B} (8] 24 ca. 635Ma,

BRIILIR , B T 4H ( Marinoan yKIAUTER) HowE L) 3k

FIA] I FORG B 0 AF 10 R ORI, SO vk

bR f R UURRAE % 1 R E A 80T T AR = R

PRI AE TR o R X K AL T

TR AL A BH DX 3 3 201 rp 8 8 K o v 4 4 1 U-
Ph A3k 654.5 +3.8 Ma' ™ F1654.2 £2.7 Ma' ' |



26 ARSI L T (1)

4
2600, o
0-5 7 07
0.4 2200,
0.15¢
1800, 2
=03+ S S
g ,,,,,, n;i
= 1400, < 0.13
= S
§ 02t  F
0.11F
0.1{600f0i.
........................................................... Mean=653+11 Ma
.................................................. MSWD=0.13(1 n=2
00 . . . . . o] 0.09 ) ) \ \ . \
0 2 4 6 8 10 12 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
207pp/ 235y 207py, 235y

K4 #JE 84 U-Pb A8 A1 A
Fig.4  Concordia plots of the zircon U-Pb age data

10
0 794Ma 9
B 800Ma
8L
40 »
. 7L
i Tl
=30 iz} 760Ma
Bl w5t ™ |
) 820Ma
20 4r /
3r /850M
a
10 2L
0 i + Sy 7S, 0 }
600 1100 1600 2100 2600 700 750 800 850 900

FE5 B U-Pb AR S 5

Fig.5 Histogram showing the distribution of the zircon U-Pb ages
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Table 1 LA-ICP-MS zircon U-Pb isotopic analyses for the detrital zircons

. JLE(109) U [AALR L fE AR (Ma)

B2Th 28y 27ph/X0py  xle PP/PU xlo MPy2BU xlo PPh/XPh  xlo YPh/PPh xlo XPy/PPU zlo
GN-O1 149 267 0.56 0.0652 0.0024 1.1817 0.0408 0.1304 0.0015 783  75.9 792 19.0 790 8.6
GN02 62 91 0.69 0.0679 0.0042 1.1829 0.0662 0.1295 0.0022 865 128 793 30. 8 785 12.4
GN-03 97 144 0.67 0.0671 0.0030 1.2088 0.0536 0.1297 0.0016 840  92.6 805 24.7 78 9.3
GN-04 116 212 0.54 0.0657 0.0025 1.2074 0.0443 0.1327 0.0015 798  79.6 804 20. 4 803 8.7
GN-05 394 361 1.09 0.0656 0.0021 1.2398 0.0398 0.1357 0.0014 794  68.5 819 18.0 820 8.0
GN-06 201 334 0.60 0.0663 0.0023 1.1360 0.0371 0.1236 0.0013 817  72.2 771 17.6 751 7.5
GN-07 154 178 0.86 0.0652 0.0028 1.1810 0.0492 0.1311 0.0017 783  95.4 792 22.9 794 9.5
GN-08 163 159 1.03 0.0651 0.0028 1.1327 0.0464 0.1260 0.0017 777  90.7 769 22.1 765 9.5
GN09 76 74 1.03 0.0704 0.0040 1.2468 0.0690 0.1296 0.0020 939 119 822 31.2 786  11.4
GN-10 105 147 0.71 0.0666 0.0030 1.2032 0.0514 0.1305 0.0015 833 944 802 23.7 791 8.4
GN-11 86 115 0.75 0.0643 0.0030 1.1287 0.0503 0.1267 0.0017 750 103 767 24.0 769 9.7
GN-12 109 156 0.70 0.1580 0.0043 9.9797 0.2562 0.4516 0.0044 2435  46.6 2433 23.8 2402 19.4
GN-13 78 91 0.8 0.0617 0.0040 0.9102 0.0533 0.1070 0.0016 665 139 657 28.3 655 9.0
GN-14 28 36 0.79 0.0692 0.0054 1.3105 0.0940 0.1411 0.0028 906 157 850 41.3 851  16.0
GN-15 37 64 0.58 0.0679 0.0045 1.0752 0.0653 0.1183 0.0023 865 139 741 32.0 721 13.2
GN-16 54 93 0.58 0.0643 0.0035 1.1002 0.0580 0.1237 0.0018 754 117 753 28.1 752 10.4
GN-17 261 428 0.61 0.0652 0.0021 1.2591 0.0379 0.1392 0.0014 789  66.7 827 17.0 840 7.9
GN-18 89 108 0.83 0.0572 0.0032 1.0672 0.0591 0.1352 0.0019 502 124 737 29.0 817 110
GN-19 67 60 1.11 0.0675 0.0046 1.2308 0.0769 0.1355 0.0022 852 141 815 35.0 819  12.7
GN20 62 62 1.00 0.0675 0.0040 1.2132 0.0700 0.1304 0.0021 854 124 807 32.1 790 12.0
GN21 69 91 0.76 0.0645 0.0034 1.1310 0.0578 0.1275 0.0019 767 110 768 27.5 773 10.9
GN-22 174 103 1.69 0.0692 0.0034 1.1859 0.0569 0.1245 0.0016 906 106 794 26. 4 756 9.4
GN-23 140 190 0.74 0.0621 0.0024 1.1432 0.0442 0.1328 0.0016 676  88.0 774 20.9 804 9.0
GN24 216 200 1.08 0.0637 0.0028 1.0963 0.0470 0.1251 0.0016 733  99.1 752 22.8 760 9.3
GN-25 288 204 1.41 0.0621 0.0029 0.9073 0.0403 0.1063 0.0013 676  98.1 656 21. 4 651 7.7
GN26 139 116 1.20 0.0675 0.0033 1.2885 0.0607 0.1389 0.0020 854 102 841 26.9 838  11.2
GN27 96 111 0.86 0.0668 0.0030 1.1564 0.0538 0.1250 0.0017 831 89.8 780 25.3 759 9.5
GN-28 316 236 1.33 0.0652 0.0022 1.1970 0.0396 0.1326 0.0015 789  70.4 799 18.3 803 8.3
GN29 164 146 1.13 0.0662 0.0031 1.2074 0.0546 0.1323 0.0017 813  93.5 804 25.1 801 9.5
GN-30 172 185 0.93 0.0679 0.0028 1.2233  0.0481 0.1309 0.0015 865 859 811 22.0 793 8.8
GN-31 81 94 0.8 0.0656 0.0031 1.2233 0.0570 0.1348 0.0020 794 103 811 26.0 815  11.3
GN-32 128 164 0.78 0.0678 0.0027 1.3611 0.0528 0.1452 0.0017 865  83.3 872 22.7 874 9.4
GN-33 39 46 0.83 0.0725 0.0047 1.2718 0.0784 0.1281 0.0024 1000 133 833 35.1 777 13.8
GN34 67 84 0.79 0.0630 0.0036 1.0758 0.0596 0.1244 0.0017 709 121 742 29.1 756 10.0
GN-35 209 289 0.72 0.0652 0.0021 1.2700 0.0393 0.1403 0.0013 783  62.8 832 17.6 847 7.1
GN-36 119 127 0.93 0.0662 0.0028 1.2311 0.0504 0.1347 0.0016 813  90.7 815 22.9 815 9.0
GN-37 36 58 0.63 0.0686 0.0043 1.2138 0.0706 0.1306 0.0023 887 128 807 32.4 791 12.9
GN-38 63 93 0.67 0.0664 0.0036 1.2213 0.0583 0.1355 0.0020 820 112 810 26.7 819  11.2
GN-39 99 128 0.77 0.0668 0.0032 1.1739 0.0545 0.1267 0.0016 831 100 788 25.5 769 9.0
GN40 180 211 0.86 0.0673 0.0021 1.2273 0.0381 0.1322 0.0013 856  66.7 813 17.4 800 7.6
GN41 122 151 0.81 0.0702 0.0023 1.2578 0.0410 0.1301 0.0014 1000  73.2 827 18.4 789 8.1
GN42 266 322 0.83 0.0650 0.0021 1.1884 0.0382 0.1326 0.0013 776  68.5 795 17.7 803 7.2
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B2Th P8y Wph/2%py - xle PpL/PU xle P00 xle PPh/2PL, 1o PPh/PPh tle LU :lo
GN43 215 260 0.83 0.0646 0.0022 1.1668 0.0397 0.1308 0.0013 763  74.1 785 18.6 793 7.1
GN44 89 98 0.91 0.0659 0.0032 1.1584 0.0517 0.1292 0.0017 803 101 781 24.3 783 9.4
GN45 33 53 0.62 0.1291 0.0080 2.5154 0.1584 0.1414 0.0026 2087 109.6 1276  45.8 853  14.5
GN46 53 67 0.79 0.0661 0.0037 1.1779 0.0605 0.1327 0.0019 809 119 790 28.2 803  11.0
GN47 73 58 1.27 0.0722 0.0041 1.3757 0.0729 0.1393 0.0024 992 117 879 31.2 840  13.3
GN48 68 109 0.62 0.0719 0.0032 1.5864 0.0674 0.1608 0.0019 983  86.1 965 26.5 961  10.3
GN49 28 23 1.22 0.1235 0.0065 5.9738 0.2903 0.3559 0.0058 2009 87.8 1972  42.3 1963 27.7
GN-50 81 78 1.05 0.0653 0.0039 1.1538 0.0643 0.1297 0.0020 783 125 779 30.3 786  11.6
GN-51 33 71 0.47 0.0735 0.0035 1.6164 0.0724 0.1604 0.0023 1028  96.3 977 28.1 959 12.6
GN-52 128 106 1.21 0.0664 0.0027 1.2516 0.0477 0.1374 0.0017 820 84 824 21.5 830 9.9
GN-53 47 55 0.85 0.0679 0.0045 1.1532 0.0733 0.1250 0.0020 866 139 779 34.6 759 11.4
GN-54 161 125 1.29 0.0651 0.0030 1.1062 0.0468 0.1247 0.0018 789  96.3 756 22.6 757 10.5
GN-55 72 78 0.93 0.0687 0.0037 1.1920 0.0625 0.1262 0.0020 889 113 797 29.0 766 11.3
GN-56 412 349 1.18 0.0654 0.0023 1.1678 0.0411 0.1293 0.0015 787  75.9 786 19.3 784 8.7
GN-57 125 181 0.69 0.0673 0.0026 1.2514 0.0483 0.1343 0.0015 850  81.5 824 21.8 813 8.8
GN-58 52 70 0.75 0.0655 0.0035 1.1828 0.0601 0.1315 0.0021 791 113 793 28.0 796 12.0
GN-59 127 117 1.09 0.0640 0.0028 1.2030 0.0531 0.1363 0.0017 743  89.8 802 24.5 823 9.6
GN-60 204 225 0.90 0.0643 0.0024 1.1546 0.0404 0.1305 0.0014 754  77.8 779 19.0 791 7.9
GN-61 87 79 1.11 0.0652 0.0033 1.1991 0.0613 0.1328 0.0018 789 75 800 28.3 804  10.2
GN-62 202 276 0.73 0.0628 0.0018 1.1081 0.0318 0.1281 0.0014 702  61.1 757 15.3 777 8.2
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Mudstones from the topmost part of the Datangpo Formation in the
Zouma area, western Hubei: LA-ICP-MS zircon U-Pb dating and its
geological implications

LI Minglong'*, TIAN Jingchun', FANG Xilin*, ZHENG Deshun’, XU Keyuan®, CHEN Lin®,
CAO Wensheng®, ZHAO Jun’, RAN Zhongxia®

(1. Institute of Sedimentary Geology, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2.
No. 2 Geological Prospecting Party, Hubei Bureau of Geology and Mineral Resources, Enshi 445000, Hubei,
China; 3. School of Resources and Environments, Henan Polytechnic University, Jiaozuo 454000, Henan, China)

Abstract; In the geological history of the assembly and breakup of the supercontinent Rodinia on the Earth during
the Neoproterozoic, there once occurred two phases of global glacial events in the Sturtian and Marinoan epoches.
Previous studies of isotope ages show that the initiation and termination of the Sturtian glacial epoch are dated at 717
Ma and 660 Ma, while the termination of the Marinoan glacial epoch is dated at 635 Ma. However, the initiation of
the Marinoan glacial epoch remains uncertain. The tillites from the Nanhuan Gucheng Formation and Nantuo
Formation in southern China respectively represent the depositional records of the Sturtian and Marinoan glacial
deposits, and the Datangpo Formation is represented by the interglacial deposits. The present paper reports the LA-
ICP-MS zircon U-Pb age determinations of the mudstones from the topmost part of the Datangpo Formation in the
Bajiaohe section, Zouma area, western Hubei. 62 spots of 62 zircon grains give 60 concordia ages ( concordency >
90% ) ranging between 651 Ma and 2435 Ma, of which 52 zircon U-Pb ages vary from 751 Ma to 851 Ma, with the
peak age of about 794 Ma. The youngest zircon U-Pb age is in general agreement with that reported by the
predecessors in the adjacent areas, and thus the initiation of the Marinoan glacial epoch may be deduced to be later
than 651 Ma. The detrital zircons have the Yangtze affinity, and probably originated from the central Hubei
palaeocontinent and northern Yangtze landmass. The peak age of about 850 Ma within the main age range of 751
Ma to 851 Ma may record the collision and amalgamation events occurred in the Yangtze platform and Cathaysia fold
zone, while the peak ages of about 820 Ma, 800 Ma and 760 Ma may record the episodic magmatism associated
with the breakup of the supercontinent Rodinia.

Key words: LA-ICP-MS; U-Pb dating; detrital zircon; Marinoan; Rodinia supercontinent; Datangpo Formation;

Zouma area





