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Abstract

As a crucial method within deep-penetrating geochemical exploration, gas geochemical surveys
play an increasingly vital role in the prospecting of concealed mineral resources. This paper
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systematically reviews the fundamental concepts, working principles, and classifications of gas ge-
ochemical survey technologies. It highlights recent advancements in the application of hydrocarbon
gases, mercury (Hg) vapor, radon (Rn), and soil thermally released CO: in deep mineral exploration.
By analyzing current domestic and international research alongside practical exploration cases,
this study evaluates the application efficacy and limitations of these technologies across diverse ge-
ological backgrounds. Furthermore, it discusses the primary challenges currently faced in geogas
measurement and the study of deep-penetration mechanisms. Finally, the paper prospects future
research directions, particularly regarding nanoscale metal particle detection and the mechanisms
of deep-penetrating geochemistry. This review aims to provide theoretical references and scientific
support for the efficient exploration of deep mineral resources.
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Figure 1. Anomaly model of geogas flow migration [7]
E 1. tSmiEs R ERE 7]

(2) M B E S RTINS - A2 AR U0 SR YA R B AR B M5 1R PR BE I 2 2 R B U AR, ki
AT ) HSCRAIESRAE T B SR AR KR R X1 J7 28 B UM e 6 s s (BT X R 1Y
JREEAE T, ik BT 2R R N, IS ) R s, KE DL B B R

() WIS G AR X2 B ATRER 7 B ERAL WU o) 2 2 iR 2 —
[6] [7]e ZMBRUCIATIERFB LN /K BRAARAE VS T3 TR, PR ) R Fe 2 B TR R B UGB LA Ar,
HHGE . No SR O BRI AN BAR) o XS IR AE R I T IR WCR R BT, JFAE R T R 2R i 5K
JIEF T @ RaH SRS 9K G SR RORL(U Aus Cu Zn S50 W) TE VSIE IR, SRR A W iz 5%
EHRLE 1) DI e 3 H A B R JAORE (K JR A R AR A% BB SR AL 1 e SRR IR 3%

FEIBHIEIE T, BR 1 2R R 2 AT B, 50 AR 2 il oK g - OR AL S5
R R T I S IR B AR B IR 82 LT BOEIE . ZREORE, ARRIIIT TR & 2l iR
1 I S N SEARA S0 K R (R S R B A 2 ) W SR SR A R B R ) i 5 Pl LA, DASEBILER
GBI E PR 17 R B AR TR [ S B SR

DOI: 10.12677/ag.2026.168108 1214 HOERBL S AT


https://doi.org/10.12677/ag.2026.168108

PR

HhRUMIRCERTE

Figure 2. Conceptual model of geogas micro-bubble migration
and metal nanoparticle capture mechanism
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Table 1. Common measurement methods for gas geochemical indicators [8]
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Figure 3. Flowchart of gas geochemical multi-source data fusion and anomaly recognition based on ma-chine learning
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