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Abstract :

To enhance the accuracy of regional geological surveys and the effectiveness of deep mineral
prospecting under complex geological conditions, this paper systematically conducts research on
optimizing regional geological mapping techniques and applies them through exploration examples in
multiple regions. A multi-scale, three—dimensional integrated mapping technique system encompassing
space, air, surface, and deep exploration is established. Differentiated mapping plans are formulated
for special landscape areas such as those covered by sandstorms, permafrost, karst, and loess.
The entire process of 3D geological modeling is optimized, integrating digital methods such as big
data and artificial intelligence to innovate traditional field mapping modes. The paper delves into
the supporting and driving mechanisms of optimized mapping techniques on structural ore control,
stratabound deposits, and endogenic metal deposits, establishing a multi-dimensional coupled
geological-geophysical-geochemical anomaly mineralization evaluation model. Through exploration
practices in three typical mining areas—endogenic metal deposits, exogenous sedimentary deposits,
and deep concealed ore bodies—the significant effectiveness of the optimized techniques in
boundary determination, target area prioritization, and breakthroughs in deep prospecting is verified.
This effectively identifies concealed ore veins and deep mineralization patterns, expanding mineral
resource reserves. The research has developed a set of high—precision regional geological mapping
and comprehensive mineral exploration techniques suitable for covered areas, deep mining areas,
and complex topographic regions, providing technical references and engineering insights for basic
geological surveys and deep resource exploration and evaluation in similar regions.

regional geological mapping; space-air-surface-deep exploration; 3D geological modeling;
big data intelligent mapping
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