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New breakthrough in key technologies of location prediction about
deep concealed ore bodies of mine
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Abstract: Aiming at the difficult problem of key techniques for large-scale location prediction about deep concealed ore
bodies of mine, the quantitative methods for determination the effective level of different techniques and methods and the
three-dimensional location quantitative prediction technique of deep concealed ore bodies were studied. A series of new
technique fruits were introduced, including “Meta-analysis comparison method”, “Effectivity evaluation method”,
“Three-dimensional morphological analysis of geological body”, “Simulation of ore-controlling geological factors”,
“Three-dimensional quantitative analysis and extraction of ore-forming information” and “Geological three-dimensional
visual modeling”. Meanwhile, the application examples of “effectiveness quantitative comparison of the several
geophysical methods” in Tongshan Mine and “three-dimensional visual quantitative location prediction of deep
concealed ore bodies” in Fenghuangshan Mine were also introduced.
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Fig. 1 EH4 2-D inversion section and orebody distribution in line 13 of Qianshan area of Tongshan Copper Mine
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Table 1 Fit degree of prediction of various detection techniques under different prospecting networks

I CSAMT EH4 TEM

W Bk BB Wy Bk B Wy Bk B
10 mX 10 m-13- I+ 23 56 16 57 6 55
10 mX10 m-13-F 25 63 30 51 19 30
10 mX 10 m-19- I+ 43 95 52 101 0 91
10 mX 10 m-19- F 38 65 20 73 8 73
20 m*20 m-13- I+ 18 26 23 33 16 28
20 mX20 m-13-F 19 32 23 27 12 25
20 m*20 m-19- I+ 38 52 40 50 0 42
20 m*20 m-19- 24 31 15 37 13 38
40 m x40 m-13- I+ 10 12 15 17 11 16
40 m*40 m-13-F 13 17 14 14 8 14
40 m x40 m-19- I+ 26 28 26 27 10 25
40 m*40 m-19- 15 17 15 20 18 19
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or sub-category n/N n/N 95% ClI % 95% ClI
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40*40-13-up 10/12 11/16 — 1 =) 7.67 2.27[0.36,14.45
40*40-19-down 15/17 18/19 ¢ 6.12  0.42[0.03, 5.06]
40*40-19-up 26/28 10/25 — 8.19 19.50 53.76, 101.11]
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Test for heterogeneity: Chi?=62.49, df =11 (P <0.00001), 1?=82.4%
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Fig. 2 Forest graph of meta-analysis for CSAMT and TEM
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Table 2 Computation result of quantitative evaluation on availability

S I DL M P T
(1,n-1)  toos(l, n—1) F(1,n-2)  Foos(1,n2) MR

21 0.972 0.013 4 1.96 625 060.28 3.84 0.979 B 0.958
23 0.808 0.003 7 1.96 18 744.619 3.84 0.644 B 0.415
25 0.979 0.005 7 1.96 894 112.55 3.84 0.976 B 0.952
28 0.971 0.001 6 1.96 635 850.65 3.84 0.960 B 0.921
31 0.992 0.009 4 1.96 5556 864.2 3.84 0.995 B 0.989
34 0.993 0.000 7 1.96 8522275.4 3.84 0.997 B 0.993
37 0.965 0.044 3 1.96 500 489.75 3.84 0.948 B 0.907
40 0.996 0.014 0 1.96 28 221 582 3.84 0.999 B 0.998
46 0.995 0.0115 1.96 13 798 249 3.84 0.998 B 0.996
48 0.959 0.0113 1.96 518 629.44 3.84 0.940 B 0.881
50 0.953 0.005 2 1.96 395262.11 3.84 0.923 B 0.853
52 0.981 0.009 8 1.96 1239019.5 3.84 0.975 B 0.952
55 0.987 0.008 0 1.96 29911633 3.84 0.991 B 0.981
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Fig. 3 Core flow and key techniques for three-dimensional visual prediction of concealed ore bodies
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Fig. 4 Appearance-analysis flow
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Table 3 Correlation coefficient and regression effectiveness of mineralization indexes Cu and CuOre with thermodynamic field

factor ddG1 and ddG2

(B AR R FRARER F(1, 1 559) F0.05(1, 1 559) EPERER
Cu=b0+b1ddGl+e —0.130 610 9342299 27.022 176 683 22 3.847 430 500 B
CuOre=b0+b1ddG2+¢ —0.164 094 602 932 5 43.085 565 976 89 3.847 430 500 B
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