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Abstract: Aiming at the problem of reliability in stereoscopic quantitative prediction of concealed ore body, and the
problem of geological basis shortage and multi-solutions in magnetic forward and inverse models, a new method
combining the voxel model of stereoscopic prediction of concealed ore body with magnetic forward model at the
quantitative level was put forward. By use of the voxel model and the formula for magnetic charge surface integral, the
mathematical model of the total magnetic field anomalies based on the voxel model of stereoscopic prediction of
concealed ore bodies was deduced, the algorithm and software for solving the model were designed and developed. A
case study was performed in Dingjiashan lead-zinc deposit in Youxi County, Fujian Province, China. The total magnetic
field anomalies of the study area were achieved, the contour maps about theoretical total magnetic field anomalies were
drawn on the basis of the known mineralization bodies, the amalgam of the predictive mineralization bodies and the

known mineralization bodies, and the comparison analysis between the theoretical contour maps and the actual contour
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maps was made. The results show that this method, taking the voxel model as the link bridge, can achieve the coupling

and complementarities of the stereoscopic quantitative prediction results of concealed ore bodies with the magnetic body

forward results, and test the accuracy of the prediction results, and effectively lower the risk of the prediction of

concealed ore bodies.

Key words: stereoscopic prediction of concealed ore body; voxel model; magnetic forward model
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Fig. 1 Voxel model of mineralization space

R S T AR LA A, E BRI A PR 51
T = YE oA BEA b, ALAZ T Rl M5t S I iz
AT TR RS, AR5 ) P S A P = Al
AL TIRE, R AR 13 (1) b AR AR AT AR T 7
H, T AN R, BT 1 B b A R A e AR
(LK 2 FIEE 1)

R1 T HELY XY EAICH) EPER

Table 1 Voxel attribute table of ore bodies in Dingjiashan

deposit
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Table 2 Voxel attribute table of prospecting information indexes in Dingjiashan deposit
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Fig. 2 Voxel models of geological bodies in Dingjiashan lead-zinc deposit (ore bodies)
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Fig. 4 Voxel model of prediction results for lead grade (Pb) in Dingjiashan lead-zinc deposit
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Fig. 6 Flow for calculating magnetic body forward model

based on 3D voxel model
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Fig. 9 Contour map of theoretical total magnetic field anomalies generated from known magnetic mineralization bodies
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Fig. 10 Contour map of theoretical total magnetic field anomaly generated from known and predictive mineralization bodies
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Fig. 11 Map of magnetic anomalies (A7) in Dingjiashan mineral field
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Fig. 12 Comparison of magnetic anomaly field distributions of mineralization bodies based on 3D voxel model: (a) Rendering map

of terrain DEM; (b) Digital plane graph of ground magnetic point data; (c) Forward contour map of known and predicted magnetic

mineralized bodies; (d) Location map of known and predicted magnetic mineralized bodies
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