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Abstract: The guidance of metallogenic theory is urgently needed under the background that global mineral exploration is gradually

turning to the target at "greenfields", deep earth and coverage areas. The concept of metallogenic system proposed at the end of the
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last century has attracted extensive attention and study of the mining industry due to its powerful function of regional mineralization
forecasting. In this study, first and foremost, the authors review the concept, components and classification of mineral systems. Then
the methods of detecting and identifying the main components of the metallogenic system are discussed. Last but not least, the deep
process, crustal structure and geophysical response of typical intracontinental metallogenic systems are discussed based on the
authors’ multi—scale exploration in the middle and lower reaches of the Yangtze River Metallogenic Belt in recent years, and the
application of the concept of mineral system in the field of metallogenic prediction is also prospected. The main conclusions of this
paper are as follows: (1) The mineral system is a natural system that comprises all the essential factors controlling the formation and
preservation of deposits, with basic components of “source”, “path” and “site”. Each component includes complex physical,
chemical and kinetic processes. (2) A deposit is the ‘result’ of multi—scale deep processes coupling at a certain ‘point’ in the
mineral system. During the evolution of the mineral system, various physical and chemical processes have strongly “modified” the
crust and lithospheric mantle, leaving behind various physical, chemical, and mineralogical “footprints” with significant
detectability due to the altered geophysical properties. (3) A new model was proposed based on the multi—scale exploration in the
middle and lower reaches of the Yangtze River Metallogenic Belt, for the understanding of “source”, “path” and “site” of a typical
intracontinentalmetallogenic system. (4) Mineral system based multi— scale target predication will be a prospective research
direction in the future, with the continuous developing of geoscience big data, machine learning and artificial intelligence.

Key words: metallogenic system; lithospheric structure; deep process; multi— scale exploration; metallogenic forecasting; deep
resources engineering
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Fig.1 Geological subdivision of middle and lower Yangtze River metallogenic belt and neighboring areas showing the location of

the major ore concentration areas (modified from Pan and Dong, 1999; Mao et al., 2011)
1— Late Jurassic — Early Cretaceous granite (156— 137 Ma); 2— Cretaceous volcanic and subvolcanic (<135 Ma); 3— A— type granites;

4—Porphyry— skarn— stratabound complex Cu— Au—Mo deposits (>135 Ma); 5—Skarn Fe— Cu deposit (>135 Ma); 6—Porphyry—type Fe deposits
(<135 Ma); XGF—Xiangfan—Guangji fault; TLF—Tancheng—Lujiang fault; Y CF—Yangxin—Changzhou fault.
Insert map shows the location of the middle and lower Yangtze River metallogenic belt
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Fig.2 Map showing the layout and location of multi—scale integrated geophysical exploration over the middle and lower Yangtze
Metellogenic belt and major ore concentration areas(after Lii et al., 2015)
1—Major faults; 2— Permanent seismic stations; 3— Portable broad—band seismic stations;4—MT sounding points ; 5—Reflection seismic profile,

yellow represents non—SinoProbe profiles; 6—Wide—angle stations; 7—Wide—angle shot points. TLF—Tan—Lu Fault; XHF—Xiangshui—Huaiyin
Fault; CHF—Chehe Fault; MSF—Maoshan fault; INF—Jiangnan Fault; SDF—Shouxian—Dingyuan Fault; XMF—Xiaotian—Mozitan Fault;
XGF—Xiangfan—Guangji Fault
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Fig.3 The three—dimensional MT inversion results in the middle and lower reaches of Yangtze River and adjacent areas
a— The volume conductivity image from 0 to 50 km; b—The resistivity slice of 20 km in depth; TLF—Tancheng—Lujiang fault;
XGF— Xiangfan—Guangji fault; YCF—Yangxing—Changzhou fault; JSF—Jiangshan—Shaoxing fault(modified from Qiu et al., 2018)
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Fig.4 Part of raw (a) and interpreted (b) migrated seismic line of NW—11-01(after Lii et al., 2015)
Note:The geological interpretation is made on the skeletonized seismic section. Note the “crocodile” structure beneath Yangtze
River bed and Ningwu volcanic basin and the spatial features and composition of the Yangtze River deep fault (CJF) and the major thrust fault
(MTF). TWT-Two Way Travel Time ; Pt—Pz—Proterozoic—Paleozoic strata; Pz—Paleozoic strata; Mz—Mesozoic strata; E, F, G, and H represent
comparatively middle crust blocks
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