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SHRIMP U-Pb zircon dating of Mesoproterozoic anatase-rich ore beds and
granite in Yangtizishan-Moshishan anatase deposit, Inner Mongolia, and its
geological significance
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Abstract

Based on detailed geological reconnaissance and petrological research, the authors selected zircons from a
Mesoproterozoic metamorphosed sedimentary type anatase-rich ore bed in the Moshishan ore belt within the
northern part of the ore district and a granite body at the contact zone between the granite and a hydrothermally
modified type ore shoot in the western segment of the Yangtizishan ore belt within the southern part of the ore
district for relatively systematic SHRIMP U-Pb zircon dating. Some conclusions have thus been reached: Zircons
in the metamorphosed volcanic-sedimentary sequence of the anatase-rich ore bed have a relatively wide age spec-
trum of 2 540 ~1 158 Ma (*”’Pb-*"*Pb age) with three main age peaks, i.e., 1751, 1 859 and 2 525 Ma. The
207ph-26Pl weighted mean age of 16 analyzed spots for the 1 688~1 784 age group is 1 751 Ma, which might
represent the age of zircons formed by submarine volcanic-hydrothermal exhalation or related mineralization age.
A 1 158 Ma data point signifies the age of the zircon overgrowth event, which might have recorded a low amphi-
bolite facies or greenschist facies metamorphic event that the mineralized rock sequence underwent or its related
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metamorphic mineralization age. It may thus be ascertained that the sedimentation of sedimentary rocks in the
study area took place between 1 751 and 1 158 Ma, indicating a Mesoproterozoic age. These rocks are therefore
the earliest sedimentary cover of the crystalline basement on the northern margin of the North China platform,
rather than the upper Paleoproterozoic Erdao’ ao Group as thought previously. Other groups of detrital zircons
with older ages were derived from sediment source regions or brought up from the deep-seated crystalline base-
ment by strong submarine volcanic eruption, as is manifested chiefly by magmatic events. The granite body has
an emplacement (or crystallization) age of 118 Ma, indicating a late Yanshanian product and representing the
age of the metallogenic epoch when the western segment of the Yangtizishan ore belt locally underwent the late-
stage hydrothermal reformation.

Key words: geochemistry, SHRIMP zircon age, rich ore bed and granite, anatase, Yangtizishan-
Moshishan, Inner Mongolia

2006 2008b 20%
2008b 1
— 6
2006 1
2
3
2008¢
5 B} _
SHRIMP
U-Pb 6

25 km

i 2 km
- - 350°



W27 AW AR NEENEEE LA

W WINED JEAER G A SHRIMP U-Ph e E TR 451

NER

Qsc

BT T A BT AR
ISR 2— EOR PR 3K 4 A AT SR T 6— 10 T— UKD S TR B0 4 s 8T AR A

Bold: 99—

AW RS NS O 8 )3 10—FE K e s 11—

KA K 12— & 0 5 13—200 48 14— Wi 2 s 15— HEWNTZ s 16— A

L T s 1755 02k 5 18— MU AL B K O 5

Fig. 1

Geological map of the Yangtizishan-Moshishan anatase ore deposit

1—Quaternary; 2—Volcanic rocks of Upper Jurassic: 3—Marble; 4—Sericite quartz schist; 5>—Carbonaceous schist; 6—Quartzite; 7——Anatase-bear-

ing metasiltstone and schist; 8—Garnet-bearing quartz sericite schist; 9—Sericite quartz schist with amphibolite; 10—Granite; 11—Aplite: 12—Rich

ore body; 13—Lean ore body; 14—Fault; 15—Inferred fault: 16—Unconformity; 17—Contour line; 18—Sampling site and its serial number
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Fig. 2 Cathodoluminescence images and spot sites of zircons from anatase-rich strata of the Yangtizishan-Moshishan

anatase ore deposit
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1 MS28 MS29 SHRIMP U-Pb
Table 1 SHRIMP U-Pb data of zircons from anatase-inriched strata
2()()Pb 2”7Pb 235U 206Pb 238U Z(l(pr ZSSU 207Pb ZUGPb
Mphe % U 10°° Th 107 Th U
10°¢ Ma Ma
% %
MS28-1.1 0.13 202 128 0.65 53.7 4.52 1.3 0.3086 0.7 1734 +£12 1736 + 19
MS28-2.1 0.09 272 64 0.24 76.4 5.14 1.1 0.3271 0.7 1824 + 10 1863+ 16
MS28-2.2 0.02 699 67 0.10 200.2 5.23 0.7 0.3336 0.6 1856 +9 1858 £ 6
MS28-3. 1 0.05 267 226 0.87 110.7 11.12 0.8 0.4830 0.7 2540+ 14 2527+7
MS28-3.2 0.01 200 104 0.54 78.7 10.44 0.9 0.4575 0.8 2429 + 16 2513+7
MS28-4.1 0.04 547 200 0.38 143.7 4.48 0.7 0.3056 0.6 1719£9 1736 £8
MS28-4.2 0.45 57 45 0.82 14.6 4.45 2.3 0.2959 1.2 1671 £ 18 1784 £ 35
MS28-5.1 0.05 630 63 0.10 186.4 5.64 0.8 0.3444 0.6 1908 = 10 1939+8
MS28-5.2 0.05 510 86 0.17 142.6 5.23 0.8 0.3253 0.7 1816 + 10 1905 +7
MS28-6.1 0.15 248 144 0.60 60.6 3.98 1.1 0.2835 0.7 1609 £ 10 1658 £ 15
MS28-6.2 0.16 100 55 0.57 24.0 3.79 1.8 0.2793 1.0 1588+ 15 1592 +28
MS28-7.1 0.15 170 94 0.57 44 .4 4.54 1.2 0.3030 0.8 1706 + 12 1766 £ 16
MS28-8.1 0.19 202 78 0.40 56.1 5.02 1.2 0.3228 0.8 1803 +13 1844 £ 16
MS28-8.2 0.05 449 122 0.28 128.5 5.22 0.9 0.3327 0.7 1852 + 11 1861 +9
MS28-7.2 0.22 1445 159 0.11 227.3 2.44 0.8 0.1827 0.6 10826 1560 =10
MS28-9.1 0.07 278 102 0.38 79.4 5.20 1.0 0.3315 0.7 1846 + 12 1860 + 11
MS28-10. 1 0.46 66 81 1.27 14.7 3.60 2.3 0.2579 1.2 1488 + 16 1618 =35
MS28-11.1 0.17 884 1238 1.45 153.1 2.34 1.1 0.2013 0.6 1182 +7 1302 +17
MS28-12. 1 0.20 115 141 1.27 31.2 4.70 1.5 0.3158 1.0 1769 + 15 1766 22
MS28-13. 1 0.16 190 68 0.37 55.8 5.38 1.3 0. 3408 0.9 1891+ 14 1871 + 18
MS28-14. 1 0.15 325 216 0.69 84.3 4.47 1.0 0.3015 0.8 1699 £ 11 1759 +13
MS28-14.2 0.23 115 101 0.92 29.0 4.33 1.5 0.2940 0.9 1662 +13 1744 +21
MS28-15. 1 0.17 158 91 0.59 37.6 4.08 1.3 0.2764 0.9 1573 +13 1720 £23
MS28-15.2 0.03 285 140 0.51 75.9 4.62 0.9 0.3103 0.7 1742+ 10 1765+ 10
MS28-16. 1 0.49 102 103 1.04 23.4 3.77 2.4 0.2644 1.0 1512 +13 1688 =41
MS28-17.1 0.07 93 40 0.44 17.7 2.60 2.0 0.2223 1.1 1294 +13 1314 £33
MS28-18. 1 0.03 97 58 0.62 25.1 5.02 1.4 0.3020 1.0 1701 + 14 1964 £ 18
MS28-19. 1 0.04 117 80 0.71 47.8 11.04 1.0 0.4762 0.9 2511+18 2540 =10
MS28-20. 1 0.08 119 78 0.68 33.6 5.28 1.7 0.3295 1.5 1836 £ 24 1900 + 15
MS28-21. 1 0.17 204 57 0.29 52.6 4.39 1.4 0.2992 1.0 1687 £ 15 1737+ 17
MS28-22. 1 0.10 169 67 0.41 48.3 5.34 1.1 0.3321 0.8 1849 + 12 1904 £ 15
MS28-23. 1 0.03 258 111 0.44 63.7 4.22 0.9 0.2870 0.7 1627 £10 1742 + 11
MS29-3 0.27 207 143 0.72 64.6 6.08 1.6 0.3630 1.0 1996 + 17 1979 +£23
MS29-4 0.51 132 99 0.78 45.1 6.87 1.8 0.3966 1.1 2154 +19 2038 =25
MS29-5 0.14 399 299 0.77 109.0 4.73 1.3 0.3178 0.8 1779 £ 13 1766 + 18
MS29-6 0.35 204 74 0.38 54.3 4.70 1.7 0.3090 1.0 1736 £ 16 1781 +£25
MS29-7 0.49 156 103 0.68 42.8 4.83 3.0 0.3173 1.1 1777+ 18 1805 £51
MS29-8 0.41 165 129 0.81 47.8 5.29 1.9 0.3359 1.0 1867 + 16 1868 + 30
MS29-9 0.08 773 152 0.20 249.9 6.63 0.8 0.3759 0.6 2057 £ 11 2070+9
MS29-10 0.39 133 111 0.86 34.3 4.43 2.1 0.2981 1.1 1682 + 16 1763 +32
MS29-11 0.23 190 256 1.39 39.7 2.89 1.9 0.2426 1.0 1400 £ 12 1348 =32
MS29-12 0.37 321 41 0.13 50.1 1.96 4.2 0.1812 2.8 1074 + 28 1158 £ 61
MS29-13 0.25 251 123 0.51 64.5 4.46 2.5 0.2982 0.9 1682+ 13 1775 +43
3 4 1 751 Ma 4.2 U-Pb
- 5

150 ~300pm
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Fig. 3 U-Pb age concordia diagram of zircons from the

anatase-enriched strata of the Yangtizishan-Moshishan anatase Fig. 4 U-Pb age histogram of zircons from the anatase-

ore deposit riched strata of the Yangtizishan-Moshishan anatase ore deposit
2 YTZ-1 SHRIMP U-Pb
Table 2 SHRIMP U-Pb data of zircons from the granite
206y, * 207py, 23577 206y, 23877
6Phe % U 10°° Th 10® ThU 206pp 28y Ma
1076 0() (%]
YTZ-1-1 1.44 215 155 0.75 3.40 0.13 11 0.0182 2.0 116.1£2.3
YTZ-1-2 1.76 121 62 0.52 2.05 0.13 18 0.0193 2.3 123.1+2.8
YTZ-1-3 1.00 182 104 0.59 2.78 0.13 12 0.0176 2.1 112.7+2.3
YTZ-1-4 2.95 120 61 0.53 2.04 0.14 15 0.0192 2.2 122.7+2.7
YTZ-1-5 1.76 159 111 0.72 2.44 0.16 16 0.0176 2.3 112.2+2.6
YTZ-1-6 0.34 7616 1729 0.23 238 0.25 1.5 0.0362 0.6 229.3+1.3
YTZ-1-7 4.36 91 72 0.82 1.55 0.13 35 0.0190 3.1 121.4+3.7
YTZ-1-8 1.84 272 218 0.83 4.35 0.11 16 0.0183 1.6 116.7£1.9
YTZ-1-9 1.32 90 59 0.68 1.40 0.17 13 0.0179 3.1 114.3+3.5
YTZ-1-10 4.28 137 70 0.53 2.35 0.18 23 0.0192 2.7 122.4+3.2
YTZ-1-11 0.78 182 98 0.56 2.98 0.12 11 0.0189 1.7 120.7+2.1
YTZ-1-12 1.09 83 239 0.30 29.90 0.31 5 0.0420 0.7 261.5+1.9
12 U 7616x10°¢ 833x10°°
Th U 0.23  0.30
11 12
1 12 SHRIMP
U-Pb 2 5 6
10 112.2~123.1 Ma *°Ph
=y 117.8 £2.9 Ma MSWD=
2.58 Th U 0.52—~0.83 5
117.8£2.9
Ma 5.1
12 229.3+1.3 Ma

261.5+1.9 Ma 6 6
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Fig. 5 Cathodoluminescence images and spot sites of zircons from the granite in the Yangtizishang-Moshishan anatase ore deposit
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