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Characteristics and ore resource prospects of Ordovician manganese
metallogenic belt in Central Hunan Province
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(1 Yichang Institute of Geology and Mineral Resources, MLR, Yichang 443003, Hubei, China; 2 Changsha Institute of
Central South Bureau, China Administration of Metallurgical Geology, Changsha 410001, Hunan, China)

Abstract

The Central Hunan Ordovician sedimentary manganese metallogenic belt extending in EW direction is loca-
ted in Anhua, Taojiang and Ningxiang areas of Hunan Province. Manganese deposits along the belt are well-
known for their high ore quality. The manganese-bearing basin is controlled by the Caledonian tension fault sys-
tem, being a graben basin. In the basin a group of NW-trending synsedimentary faults occurred, which formed
a series of parallel fault troughs controlling the distribution of sedimentary facies. The manganese deposits occur
in black shale-manganese carbonate microfacies. According to geological and geochemical characteristics of the
deposits and analytical results of trace elements, carbon, oxygen and strontium isotopes, it is suggested that these
deposits are products of hydrothermal sedimentation. Researches show that the belt has favorable conditions for
manganese mineralization and possesses remarkable potentiality, thus likely becoming a large-sized manganese
metallogenic belt.
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Fig. 1

1—Caledonian fault 2—Graben basin 3—Middle Ordovician
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Tectonic framework of the Ordovician metallogenic

belt in Central Hunan Province

Mn-bearing basin

Fig. 2 Structures within the Mn-bearing basin in Central
Hunan Province
1—Regional faults 2—Mn-bearing basin 3—Syn-sedimentary

fault 4—TIsopach of Mn-bearing horizon
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Table 1 Sedimentary lithofacies characteristics in Taojiang Mn-bearing basin
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Fig. 3 Middle Ordovician sedimentary lithofacies map of Tacjiang Mn ore-forming basin
1—Subfacies boundary 2—Microfacies boundary 3—Isopach of Mn-bearing horizon 4—Fault trough 5—Manganese deposits

6—Position of sedimentary facies section 7—Mn ore bed 8—Clay rock
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Fig. 4 Mn-bearing stratigraphic columnar section of Xiangtaoyuan Mn ore district
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Fig. 5 Geological section along No. 0 exploration line of

Xiangtaoyuan Mn ore district

1—Sandstone intercalated with shale

3—Stratified shale 4—Sandy shale 5—Mn-bearing limestone

6—Carbonate Mn-ore bed
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Table 2 Trace elements composition of Mn-bearing horizon in Central Hunan Province after Yao et al. 1998
wB 10°°

Sr Ba A\ Cu Pb 7n Cr Ni Co Rb Zr Be B Ga
Oyn 57 2900 138 120 64 92 208 65 8.7 178 212 3.5 67 32
Oyn 39 2275 780 44 75 74 120 30 3.6 170 123 3.6 56 43
Oyn 360 2100 110 44 14 75 215 47 17 170 155 4.1 86 50
Oym 74 5400 720 32 41 38 113 57 2.0 231 147 4.0 84 42
Oym 35 850 140 81 45 85 192 80 11 18 68 2.2 33 10
Oym 32 290 380 202 214 340 169 691 42 176 155 5.1 62 34
Oym 27 185 288 122 42 131 102 388 46 186 143 4.6 70 31
Oym 37 2000 520 52 35 51 169 29 3.5 156 156 4.0 47 39
Oym 205 180 420 139 34 110 319 129 26 138 118 3.5 50 32
Oym 350 1215 325 175 0 120 29 323 20 65 136 2.4 46 26
Oym 390 1800 140 329 76 108 148 141 12 170 210 3.7 82 43
Oym 1200 370 104 36 11 160 11 357 25 12 12 0.3 4.7 8.6
Oym 1400 1850 180 46 21 144 28 716 36 80 93 1.7 52 32
Oym 38 1850 135 84 12 96 158 210 28 142 148 4.7 43 40
Oym 69 5400 255 100 16 90 117 53 3.1 198 127 3.5 63 29
Oym 454 1544 40 49 25 22 222 14
Oym 127 1659 252 153 49 540 442 47
Oym 432 420 5 63 30 13 496 23
Oym 67 355 5 11 23 218 918 52
Oym 336 2992 83 27 10 66 130 18
Oym 721 570 5 25 16 109 380 68
Oym 1981 576 29 6 320 19 56 5

Oyn— O,m—
(Cu+Ni+Co) X110
6
6
Andrew
6 Fe-Mn- Cu+ Ni+Co X10 1984
1993
1— 2—

Fig. 6 Fe-Mn- Cu+ Ni+ Co X 10 diagram of ore and Mn-
bearing horizon from Yang et al. 1993
1—Mn-bearing horizon 2—Ore

87 Sr 86 Sr

87 Sr 86 Sr
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Table 3 Carbon and oxygen isotopic composition after Yao et al. 1998
% 33 Cppg %o 3"%0ppg %o T
1 8.75 -12.76 —12.40 87.3
2 27.42 -16.83 —12.40 87.3
3 23.79 -16.83 —-11.67 82.0
4 —6.56 —14.75 105.3
5 0.6 —4.15 -14.70 104.9
6 0.79 =1.70 -12.81 90.4
7 34..37 —=22.17 —11.61 82.5
8 34.37 -20.16 —11.48 81.6
9 23.90 -20.12 -7.67 56.3
10 23.90 -20.13 —-7.67 56.3
11 —11.43 -9.08 65.2
12 -15.00 -9.06 65.1
13 —14.98 -9.17 65.8
14 —-13.69 -7.03 52.5
15 -9.40 -9.72 69.5
16 —14.26 —=11.43 81.2
17 -16.80 -8.53 61.7
18 -16.75 —-8.58 62.0
19 -19.62 -11.83 84.1
20 3.59 —13.44 -11.39 81.0
21 4.91 -12.10 -12.69 90.4
22 13.43 -20.13 -9.12 65.5
23 23.91 -15.81 -9.17 65.8
24 1.61 —10.41 -12.96 92.4
25 30.88 -16.15 —11.43 81.2
26 21.54 -12.69 -13.02 92.9
27 23.48 -9.33 -8.24 59.7
28 16.89 -16.76 -9.84 70.3
DZ T0184.17-1997 MAT-251 8" Crpp 0.1% 8"%Oppy
0.2%
4 1998
Table 4 Strontium isotopic composition after Yao et al. 1998
878y 80Sr 26
1 Oym 0.76261 0.00003
2 Oy,m 0.76889 0.00001
3 O,m 0.75188 0.00001
4 Oym 0.72280 0.00001
5 Oym 0.71645 0.00005
6 Oym 0.71654 0.00001
7 Oym 0.71308 0.00007
8 Oym 0.71964 0.00009
9 Oym 0.71457 0.00003
DZ T0184.4-1997 MAT-261 87y %68r 0.015%
7Sy %65y 0.008% Sr <2x107?
1 - 2
Fy
2 _
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