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Fig. 1 Geological map of Ningyuanbao study area
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Table 1 Statistics of electrical and magnetic parameters of rock (ore) specimens
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Fig. 2 Layout point map of comprehensive geophysical survey method
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AT pole and preliminary interpretation results
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Fig.4 Interpretation diagrams of apparent contour anomaly in IP intermediate gradient survey
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Fig. 6 Analysis diagrams of three—parameter fusion results
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Application of Comprehensive Geophysical Exploration Technology in Target
Area Verification of Copper—Nickel Ore Around Jinchuan—A Case Study of
Yangjiadashan Ore Spot in Ningyuanbao Area

HE Jinglong"?, GAO Qi"?, JIA Xu"?, LIU Cheng"?, ZHAO Xingzhi', ZHAO Xiaojun', QIN Ning'
1.Xi” an Center of Mineral Resources Survey, China Geological Survey, Xi’an 710100, Shaanxi, China;

2. Technology Innovation Center for Gold Ore Exploration, China Geological Survey, Xi’ an 710100, Shaanxi,
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Abstract: Cu-Ni sulfide deposits represent critical strategic resources within the non-ferrous metal sector.
However, the exploration of these deposits, particularly in deep and peripheral regions, is fraught with
significant challenges due to complex overburden and concealed ore bodies. Traditional geophysical methods,
when applied singularly, exhibit notable limitations in this context, such as pronounced anomaly multiplicity
and reduced interpretative accuracy, thereby hindering detailed exploration efforts around the extensive
Jinchuan Cu-Ni deposit. This study addresses the technical challenges associated with the unclear identification
of concealed ultramafic ore-bearing rock masses and the ambiguous differentiation between ore and non-ore
anomalies. The research focuses on the Yangjiadashan area, located in the southeastern periphery of the
Jinchuan rock mass. By integrating regional geological conditions and rock physical properties, the study
employs a combination of high-precision magnetic surveys, induced polarization (IP) mid-gradient
measurements, and bilateral three-pole IP sounding for field exploration. This study introduces an innovative
“screening+weighting” multi-parameter fusion method designed to integrate magnetic A7, apparent resistivity,
and polarizability data. This approach effectively mitigates lithological and overburden interference, reduces
data redundancy, and enhances the precision of delineating concealed ore targets. Drilling validation has
revealed a continuous pyrite ore body with an apparent thickness of approximately 5 meters at a depth of 264 to
269 meters, exhibiting sulfur and iron contents ranging from 13.60% to 26.43% and 10.65% to 15.58%,
respectively. These findings confirm the applicability of the integrated geophysical and multi-parameter fusion
technology for deep prospecting in the peripheral area of the Jinchuan deposit. Furthermore, this research offers
a valuable technical reference for the detailed exploration of concealed copper-nickel ore bodies in similar
mining regions and supports subsequent deep resource exploration of the Jinchuan deposit.

Key words: copper-nickel ore; target area verification; comprehensive geophysical exploration method;

Yangjiadashan ore spot; target location; Jinchuan mining area
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