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Geological characteristics and ore-search prospects of Donggou copper
deposits in Zhongtiaoshan area, Shanxi Province
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Abstract

Although copper deposits hosted in calcite veins do not constitute the main type of copper deposits, copper
deposits related to carbonatite and mantle-derived magmatism do exist and in some cases can even reach large size
in scale. Zhongtiaoshan area was once one of the main producing areas of copper resources in China. Besides the
metamorphic sedimentary type and the ancient porphyry type copper deposits, there are abundant copper-bearing
calcite veins. However, previous geological work all gave an assessment of “poor potential for prospecting” for
these veins. Based on recent discovery of independent gold deposits and silver ore bodies at the depth of the
Donggou calcite vein type copper deposit, in combination with a preliminary genetic mineralogy study and com-
prehensive analysis, the authors consider that the genesis of the Donggou calcite vein type copper deposit is dis-
tinctively different from that of the Hujiayu and the Bizigou copper deposits. The Donggou deposit might have
resulted from direct mineralization by mantle-derived magmatic fluids, and hence it not only is of remarkable sig-
nificance as an independent ore type but also has great potential for further prospecting at its depth. In addition,

it provides reference for reevaluating the old deposits, broadening the prospecting thought and expanding the
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prospecting space in Zhongtiaoshan area.
Key words: geology, calcite vein type copper deposit, potential for prospecting, Donggou copper deposit,
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Fig. 1 Simplified regional geological map of Zhongtiaoshan area modified after Zhongtiao Mountain Copper Deposits
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Table 1 Electron microprobe analyses of main gangue minerals from the Donggou copper deposit wg %

Si0, TiO, ALO; FeO MnO MgO CaO NaO KO0 P05 CrO; NiO  LaO; CeOs
81-2-01-Hb4 54.94 0.00 0.24 13.29 0.37 15.41 12.88 0.00 0.00 0.01 0.01 0.07 0.05 0.00 97.27
81-2-02-Hb5 52.94 0.01 1.16 14.80 0.36 13.43 11.99 0.10 0.04 0.00 0.18 0.07 0.00 0.03 95.11
81-2-01-Hb6 52.79 0.01 0.44 13.83 0.56 14.12 12.18 0.08 0.02 0.02 0.05 0.01 0.00 0.00 94.11
81-2-02-Hbo6 51.06 0.04 2.07 18.19 0.83 11.08 12.29 0.29 0.26 0.01 0.08 0.20 0.00 0.00 96.40
81-2-02-Epl0 37.76 0.03 23.43 11.94 0.07 0.00 23.52 0.01 0.00 0.00 0.03 0.02 0.02 0.01 96.84
81-2-02-Ep7 37.39 0.04 21.12 14.53 0.05 0.02 23.18 0.00 0.00 0.00 0.00 0.01 0.03 0.00 96.37
81-2-02-Gt2 36.78 0.02 4.43 23.59 0.57 0.00 33.25 0.06 0.00 0.03 0.00 0.00 0.00 0.03 98.76
81-2-02-Gt3 36.55 0.02 3.58 24.73 0.57 0.00 32.96 0.00 0.00 0.00 0.00 0.01 0.00 0.00 98.42
81-2-01-Gt5 36.20 0.03 2.68 25.04 0.31 0.01 33.42 0.00 0.00 0.04 0.00 0.00 0.02 0.03 97.78
81-2-02-Gt4 35.88 0.02 4.20 23.20 0.77 0.05 33.17 0.03 0.00 0.05 0.00 0.00 0.00 0.05 97.42
81-2-01-Gt8 35.88 0.01 0.59 27.55 0.35 0.00 33.15 0.00 0.00 0.01 0.00 0.01 0.03 0.01 97.59
81-2-02-Gt9 35.70 0.01 2.06 25.81 0.50 0.00 32.87 0.00 0.00 0.02 0.00 0.00 0.02 0.04 97.03
81-2-01-Gt2 35.70 0.00 0.57 28.44 0.51 0.00 32.81 0.00 0.01 0.02 0.00 0.00 0.04 0.00 98.10
81-2-01-Gt10 35.45 0.00 0.34 27.31 0.48 0.00 33.42 0.00 0.00 0.00 0.00 0.03 0.00 0.00 97.03
81-9-02-Cal 0.47 0.00 0.46 10.25 0.81 13.83 28.20 0.00 0.18 0.00 0.03 0.00 0.00 0.00 54.23
81-9-02-Ca2 0.33 0.00 0.15 10.32 1.02 13.92 28.17 0.00 0.24 0.00 0.00 0.00 0.09 0.00 54.24
81-2-01-Fe3 0.17 0.00 0.10 93.50 0.06 0.12 0.00 0.00 0.00 0.02 0.00 0.06 0.06 0.03 94.12
81-9-01-Ca7 0.09 0.00 0.00 20.65 0.44 6.19 27.15 0.12 0.01 0.01 0.04 0.00 0.00 0.00 54.70
81-2-01-Fe7 0.07 0.00 0.00 93.19 0.09 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.03 93.40
81-2-02-Ap8 0.04 0.00 0.00 0.13 0.04 0.00 55.91 0.00 0.00 41.94 0.00 0.02 0.05 0.03 98.16
81-9-02-Ca7 0.04 0.00 0.00 0.40 0.27 0.14 55.87 0.00 0.04 0.03 0.00 0.01 0.00 0.02 56.82
81-10-02-Cad 0.04 0.01 0.04 16.01 0.47 8.55 30.04 0.02 0.00 0.01 0.05 0.05 0.00 0.00 55.29
81-10-01-Cal 0.03 0.00 0.00 0.53 0.41 0.13 56.37 0.00 0.00 0.01 0.01 0.00 0.05 0.00 57.54
81-10-01-Ca2 0.03 0.00 0.00 0.51 0.52 0.19 55.65 0.00 0.00 0.03 0.00 0.04 0.00 0.00 56.97
81-9-01-Cal 0.00 0.00 0.00 0.83 0.22 0.35 56.82 0.00 0.00 0.05 0.00 0.00 0.01 0.00 58.28
81-10-01-Ca3 0.00 0.00 0.00 0.50 0.30 0.12 56.76 0.00 0.00 0.01 0.00 0.00 0.00 0.00 57.69
81-10-01-Cad 0.00 0.00 0.01 0.56 0.40 0.09 56.27 0.00 0.00 0.03 0.00 0.00 0.00 0.00 57.36
81-2-01-Ap9 .00 0.00 0.00 0.00 0.03 0.00 56.03 0.00 0.00 41.91 0.01 0.00 0.00 0.00 97.98
81-10-02-Cal 0.00 0.01 0.01 0.57 0.383 0.19 55.90 0.00 0.00 0.03 0.03 0.01 0.00 0.00 57.13
81-9-02-Cab 0.00 0.01 0.01 1.45 0.45 0.60 54.04 0.00 0.02 0.02 0.06 0.00 0.00 0.00 56.66
81-9-02-Ca8 0.00 0.00 0.00 0.8 0.22 0.27 53.35 0.01 0.00 0.03 0.00 0.01 0.06 0.00 54.80
81-9-01-Ca6 0.00 0.00 0.00 14.90 0.43 8.60 31.27 0.00 0.00 0.02 0.06 0.00 0.00 0.07 55.35
81-9-02-Ca5 0.00 0.00 0.02 16.83 0.44 8.06 30.39 0.01 0.00 0.00 0.01 0.00 0.03 0.00 55.79
81-9-01-Ca8 0.00 0.01 0.03 14.67 0.65 9.97 29.80 0.00 0.00 0.00 0.02 0.00 0.03 0.00 55.18
81-9-01-Ca3 0.00 0.00 0.00 16.79 0.42 8.87 29.60 0.04 0.00 0.00 0.00 0.01 0.01 0.04 55.78
81-10-02-Ca3 0.00 0.00 0.05 17.61 0.50 8.02 29.51 0.00 0.00 0.04 0.01 0.01 0.06 0.06 55.87
81-9-02-Ca3 0.00 0.00 0.00 17.66 0.68 9.20 28.64 0.00 0.00 0.03 0.00 0.01 0.00 0.00 56.22
81-10-02-Ca2 0.00 0.00 0.00 18.00 0.46 9.42 28.13 0.00 0.00 0.02 0.04 0.01 0.00 0.00 56.08
3 Se S Se
1980 Co Ni Co ws, 2x10°° S Se
3000 %10 °° 2% 250 000~ 500 000
Ni 300x 10 ° Co Ni 20~50 x10°°
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Table 2 Electron microprobe analyses of main ore minerals from the Donggou copper deposit wg %

As S Fe Se Ag Cu Sh Zn Pb Au Bi Ni Te Co
81-10-4-Cp3 0.00 34.56 29.54 0.00 0.03 34.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 98.36
81-10-4-Cp> 0.00 34.37 29.49 0.00 0.02 34.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 98.18
81-9-2-Cp4 0.00 34.64 29.74 0.00 0.02 35.25 0.00 0.03 0.00 0.03 0.00 0.01 0.00 0.08 99.80
81-9-2-Py3 0.00 51.05 43.87 0.00 0.09 3.76 0.00 0.02 0.00 0.00 0.00 0.58 0.04 0.38 99.79
81-9-2-Cp2 0.00 34.47 29.74 0.01 0.01 34.94 0.00 0.03 0.00 0.00 0.00 0.00 0.01 0.08 99.29
81-9-2-Pyl 0.02 53.34 45.94 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.02 1.55 100.97
81-9-1-Cp3 0.00 34.63 29.88 0.00 0.01 35.17 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.03 99.75
81-9-1-Py2 0.00 53.19 46.56 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.02 0.03 0.06 99.88
81-9-1-Cpl 0.00 34.13 29.90 0.00 0.00 34.49 0.02 0.01 0.00 0.00 0.00 0.02 0.00 0.00 98.57
81-2-4-Cp3 0.00 34.06 30.06 0.00 0.01 34.73 0.00 0.03 0.00 0.00 0.00 0.02 0.00 0.08 98.99
81-2-4-Py2 0.02 53.04 45.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.22 100.33
81-2-4-Cpl 0.00 34.21 29.55 0.00 0.02 34.19 0.00 0.03 0.00 0.07 0.00 0.00 0.00 0.02 98.09
81-2-3-Py3 0.00 3.31 46.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.77 100.47
81-2-3-Cp2 0.00 34.40 29.97 0.00 0.00 34.63 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.03 99.06
81-2-3-Cpl 0.00 34.41 29.48 0.00 0.02 34.39 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.06 98.38
81-2-2-Cpb 0.00 34.51 29.93 0.00 0.00 34.37 0.00 0.03 0.00 0.03 0.00 0.00 0.00 0.01 98.88
81-2-2-Cp5 0.01 34.53 29.34 0.00 0.00 34.47 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.04 98.42
81-2-2-Cp4 0.00 34.60 29.86 0.00 0.00 34.86 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.03 99.38
81-2-2-Cp3 0.00 34.13 29.70 0.00 0.00 34.47 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.04 98.38
81-2-2-Cp2 0.00 34.57 29.30 0.00 0.04 34.43 0.02 0.05 0.00 0.00 0.00 0.01 0.00 0.03 98.45
81-2-2-Pyl 0.01 53.16 45.85 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.64 99.68
81-2-1-Py6 0.00 53.41 45.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.04 0.88 100.26
81-2-1-Cp5 0.00 34.62 29.47 0.00 0.00 34.60 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.05 98.76
81-2-1-Py4 0.03 53.33 46.55 0.00 0.01 0.01 0.02 0.01 0.00 0.00 0.00 0.09 0.00 0.20 100.25
81-2-1-Cp3 0.04 34.10 29.92 0.03 0.00 34.39 0.02 0.06 0.00 0.00 0.00 0.00 0.02 0.03 98.61
81-2-1-Py2 0.00 53.56 45.64 0.00 0.00 0.00 0.01 0.00 0.00 0.05 0.00 0.01 0.00 1.23 100.50
81-2-1-Cpl 0.00 34.11 30.94 0.00 0.01 33.67 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.03 98.86
81-10-4-Cp2 0.00 34.51 29.99 0.00 0.06 34.18 0.00 0.03 0.00 0.04 0.00 0.00 0.00 0.07 98.88
81-10-4-Cpl 0.00 34.80 29.60 0.00 0.06 34.26 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 98.74
81-10-3-Py7 0.00 53.32 44.87 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 2.34 100.55
81-10-3-Py6 0.00 53.41 44.56 0.03 0.02 0.04 0.00 0.00 0.00 0.03 0.00 0.03 0.01 1.83 99.96
81-10-3-Cp5 0.00 34.59 29.66 0.00 0.08 34.38 0.00 0.03 0.00 0.00 0.00 0.01 0.00 0.02 98.77
81-10-3-Cp4 0.00 34.91 29.81 0.00 0.07 34.91 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.06 99.78
81-10-3-Cp3 0.00 34.64 29.97 0.00 0.08 34.85 0.00 0.05 0.00 0.02 0.00 0.00 0.00 0.05 99.66
81-10-3-Cp2 0.00 34.68 29.60 0.00 0.06 34.71 0.00 0.01 0.00 0.06 0.00 0.00 0.00 0.04 99.16
81-10-3-Cpl 0.00 34.77 29.95 0.05 0.06 34.78 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.07 99.72
81-10-2-Py5 0.04 53.49 46.54 0.01 0.00 0.00 0.01 0.00 0.00 0.03 0.00 0.00 0.00 0.72 100.84
81-10-2-Cp4 0.00 34.43 29.13 0.00 0.05 34.42 0.02 0.05 0.00 0.08 0.00 0.02 0.01 0.08 98.29
81-10-2-Cp3 0.01 34.61 29.37 0.00 0.06 35.07 0.00 0.04 0.00 0.00 0.00 0.02 0.00 0.07 99.25
81-10-2-Cp2 0.02 34.92 29.78 0.00 0.06 34.59 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.07 99.50
81-10-2-Cpl 0.00 34.42 29.62 0.00 0.06 34.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98.31
81-10-1-Cp4 0.00 34.50 29.30 0.00 0.08 32.63 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.01 96.56
81-10-1-Py3 0.04 53.40 46.00 0.00 0.01 0.03 0.00 0.00 0.00 0.00 0.00 0.01 0.03 1.12 100.64
81-10-1-Cp2 0.00 34.26 29.52 0.00 0.07 34.16 0.00 0.03 0.00 0.03 0.00 0.00 0.00 0.05 98.12
81-10-1-Pyl 0.03 53.40 45.52 0.00 0.00 0.04 0.00 0.00 0.00 0.03 0.00 0.00 0.03 1.40 100.45
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