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Abstract

The Jiaojia fault is one of the most important ore-controlling faults in the Jiaodong Peninsula and
has great potential for deep mineralization. With the increase of exploration depth, the study of
deep mineralization structure has become the basic frontier work, which is the first task and pre-
requisite to the three-dimensional structure analysis and quantitative prediction for deep mine-
ralization. However, the difficulty of obtaining geological information and lacking data informa-
tion in depth in the Jiaojia fault leads to large uncertainty in the geological model. Thus, how to
measure and effectively reduce the model uncertainty becomes the key point in the study of geo-
logical modeling. This paper proposes to integrate geological and geophysical information into 3D
geological modeling for uncertainty measurement and visualization of the Jiaojia Fault. The result
shows that the addition of geophysical constraints can further reduce the uncertainty of the 3D
geological model. And the uncertainty model provides a theoretical basis for the subsequent re-
construction of the refined geological model of the Jiaojia fault and provides guidance for the Jiao-
jia mineralization.
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Figure 1. Geological map of the Jiaodong peninsula (modified after Song et al., 2019) [11]
E 1 RFEeV SXMREEEARAES, 2019) [11]
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Figure 2. Schematic diagram of the initial model and lithology of the Jiaojia fault
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Figure 3. Schematic diagram of the discrete study area
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Figure 4. Schematic diagram of the disturbed process
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Figure 5. The relationship of the fault surface and the in-
formation entropy of cubes
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Figure 6. Uncertainty model of the Jiaojiafault surface with smoothing constraint only: (a) spatial information entropy dis-
tribution; (b) profile of non-zero information entropy; (c) information entropy of six different segments in the study area
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Figure 7. Uncertainty model of the Jiaojiafault surface with smoothing and gravity constraints: (a) spatial information entropy
distribution; (b) profile of non-zero information entropy; (c) information entropy of six different segments in the study area
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Figure 8. Uncertainty model of the Jiaojia fault surface with the additional dipping constraints: (a) spatial information entropy
distribution; (b) profile of non-zero information entropy; (c) information entropy of six different segments in the study area
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