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Fig.1 Geotectonic location map of the Wulonggou gold ore field
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Fig.2 Simplified geological map of the Shenshuitan gold mine in the Wulonggou gold ore field
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Table 1 Statistical of physical properties of rocks (ores) in the Shenshuitan gold mine
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Application of Transient Electromagnetic Method in Structural Extension
Prediction of High—Altitude Gold Deposits

LI Xinben"?, YU Guoping"*
1.The 6th Geological Exploration Institute of Qinghai Province, Geermu 816000, Qinghat, China;
2.Dulan Jinhut Mining Co., Ltd., Geermu 816000, Qinghai, China

Abstract: The Wulonggou gold orefield is situated in the central segment of the East Kunlun Orogenic Belt and
is characterized by meso-epithermal magmatic hydrothermal deposits and tectonic altered rock-type gold
deposits. The spatial distribution, scale, and morphology of all identified gold orebodies in this region are
stringently regulated by fractured tectonic alteration zones. These fracture alteration zones act as favorable
conduits for the migration of ore-forming fluids and serve as primary sites for gold precipitation and enrichment.
In recent years, the shallow mineral resources within the mining area have been progressively exhausted,
prompting a shift in exploration activities towards the middle and deeper levels. However, the extension patterns
of deep ore-controlling structures remain ambiguous, and the accurate localization of concealed orebodies
presents significant challenges, thereby hindering substantial prospecting advancements in this region. To
systematically elucidate the developmental characteristics of deep ore-controlling structures and objectively
assess the deep gold prospecting potential of the mining area, this study conducts comprehensive research
utilizing previously collected systematic physical property test data of rocks and ores. The statistical analysis of
physical properties highlights a significant resistivity contrast between the intact wall rocks located at the roof
and floor of ore bodies and the rocks within the ore-hosting fractured alteration zones. These fractured alteration
zones, characterized by well-developed fractures filled with conductive minerals and groundwater, typically
exhibit low-resistivity electrical signatures. This results in distinct electrical boundaries when compared to the
high-resistivity wall rocks. Such differentiation provides a crucial physical basis for tracing deep tectonic
alteration zones through electromagnetic geophysical prospecting in the study area. By leveraging this electrical
differentiation, the implementation of suitable geophysical detection technologies in the middle and deep mining
areas can accurately delineate the deep extension, variation in occurrence, and spatial scale of gold-bearing
fractured alteration zones. Consequently, this approach offers robust scientific support for the precise planning
and optimization of deep drilling verification projects. In this study, the transient electromagnetic method (TEM)
was employed to perform subsurface detection tests aimed at identifying concealed deep structures within the
middle and deep sections of the Huanglonggou ore block at the Shenshuitan gold mine. Four geophysical survey
profiles were systematically arranged underground in the Huanglonggou ore block to ensure comprehensive
coverage. Analysis of the collected data reveals that various fractured tectonic alteration zones in the study area
exhibit distinct and pronounced low-resistivity anomaly responses. By integrating multiple sources of
information, including underground engineering logs, surface geological data, and rock-ore physical property
characteristics, the spatial relationships and distribution patterns among faults, gold-bearing mineral enrichment
zones, and low-resistivity electrical anomalies within the ore block have been preliminarily elucidated. Guided
by the structural ore-controlling theory, verification boreholes were strategically positioned at favorable
metallogenic sites where the orientation of fractured alteration zones transitions significantly from steep to
gentle. Industrial gold orebodies were successfully identified within the low-resistivity anomaly targets

delineated by transient electromagnetic method (TEM). The drilling results conclusively demonstrate the
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technical superiority of TEM in detecting and tracing deep-seated, concealed ore-controlling faults, confirming
its effectiveness and practicality for deep gold exploration in the study area. The integrated research framework
developed in this study, which combines underground TEM detection, joint geological interpretation, and
drilling validation, provides detailed and reliable geological and geophysical data essential for subsequent mid-
to deep-level mineral exploration in the Wulonggou gold orefield. Additionally, it offers practical guidance for
the precise localization and quantitative prediction of concealed gold orebodies in regions characterized by well-
developed mid- to deep-level alteration zones. This study also presents valuable technical insights and practical
case studies for the deep exploration of similar high-altitude, tectonically altered rock-type gold deposits within
the East Kunlun Orogenic Belt and other analogous regions globally.

Key words: structural altered rock type gold deposit; ore-controlling structure; concealed orebodies; transient

electromagnetic method; low-resistivity anomaly; Wulonggou gold orefield
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