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Fig. 1 Schematic map of magmatic rock belt distribution in northern Guangdong (a) (modified after Zhou,2007), geolog-

ical map of the Changjiang ore concentration area (b) and geological map of uranium deposit in the Libiling segment (¢)
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Fig.2 Simplified decay diagram of uranium, thorium and actinide—uranium series
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Fig. 3 Schematic diagram of partial extraction geochemical prospecting method (modified after Hu et al,2025)
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extraction geochemical prospecting in Libiling segment
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Fig. 7 Comprehensive anomaly map (a) and drilling validation profile (b) of Libiling area
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Application of RaA Radon Gas and Partial Extraction Geochemical
Prospecting Combined Measurement Method in the Exploration of Concealed
Uranium Deposits in the Libiling Area, Northern Guangdong Province

HU Peng"?, DING Weicheng’, ZHANG Fanying', LONG Ziqiang', CHEN Junjun'

1. No.290 Nuclear Industry Research Institute , Shaoguan 512029, Guangdong, China;

2. College of Nuclear Technology and Automation Engineering, Chengdu University of Technology, Chengdu
610059, Sichuan, China

Abstract: The Changjiang mineral concentration area in northern Guangdong is a significant production region
for granite-hosted uranium deposits in China, notably housing the Mianhuakeng deposit, the nation’s sole super
large-scale hard-rock uranium deposit. Uranium mineralization in this area is primarily influenced by near north-
south trending fault zones, which are characterized by considerable thickness, high grade, and strong continuity.
In order to assess the deep prospecting potential in the northern extension faults of the Changjiang mineral
concentration area, the Libiling segment was selected due to its analogous uranium metallogenic conditions to
the Mianhuakeng deposit. This segment was subjected to integrated surveys utilizing RaA radon gas
measurement and partial extraction geochemical prospecting methods. The aim of this study was to further
enhance prospecting outcomes associated with the north-south trending fault zones. The feasibility study of this
methodological combination and subsequent exploration practice in the Libiling segment demonstrated the
efficacy of integrating RaA radon gas measurement with partial extraction geochemical prospecting methods for
predicting deeply concealed uranium deposits. This integrated approach leverages the convenience and
immediacy of RaA radon gas measurements alongside the reliability of partial extraction geochemical
prospecting in detecting anomalies associated with mineralization. Research indicates that concealed uranium
ore bodies are typically situated within composite anomalies of key pathfinder elements, such as uranium (U),
radon (Rn), beryllium (Be), and molybdenum (Mo). This pattern is governed by the metallogenic characteristics
of hydrothermal uranium deposits, specifically the “synergistic migration and enrichment of multiple elements”,
which inevitably results in a composite altered geochemical field exhibiting significant spatial correlation with
uranium. In response to the presence of weak anomalies of pathfinder elements in some uranium-prospective
locations within the area, a comprehensive prediction index (H) for favorable uranium mineralization areas is
proposed by the use of a multi-element combination. This index is designed to address potential oversights in
identifying favorable mineralization sites that may occur when relying exclusively on uranium (U) and radon

(Rn) composite anomalies for targeting concealed ore bodies. The objective is to “enhance weak anomalies and
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extract effective information indicative of concealed mineralization”, thereby reducing the likelihood of missing
concealed ore bodies in the Libiling segment. Based on the analysis conducted, and with a threshold value of
H>28.1 for the composite predictive index , four composite anomalies (designated as No. ZH-1 to No. ZH-4)
were identified, taking into account the geological context of the study area. Among these, the No. ZH-3
anomaly, which exhibits the largest area and highest concentration, was selected for drilling verification. The
results revealed an industrial-grade uranium orebody with a cumulative apparent thickness of 8.80 meters and an
average grade of 0.085%. This orebody is closely associated with silicification, hematitization, and purplish-
black fluoritization within fault belts No.14 and No.19. These findings not only confirm that the deep part of the
Libiling segment possesses considerable uranium prospecting potential but also expand the prospecting space in
the northern part of the Changjiang mineral concentration area. Furthermore, it provides a scientific reference
for deep uranium prospecting prediction in adjacent regions.

Key words: RaA radon gas measurement; partial extraction geochemical prospecting; concealed uranium

deposit; weak anomaly; indication element combination; Libiling area
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