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Abstract: Exhalative sedimentary manganese deposits represent one of the most important manganese deposit types
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in China. They are interpreted as the products of rapid and large-scale exhalative sedimentation of deep Mn-bearing
fluids. Their formation was controlled by a coupled “rift basin—transport conduit-Mn-bearing fluid” system. These
deposits are mainly distributed in Guizhou, Hunan, Chongqing, and adjacent regions. This type of manganese deposit
formed during the breakup of the Rodinia supercontinent. Large-scale exhalative sedimentary manganese
mineralization occurred in the central part of the Wuling secondary rift within the Nanhua rift. Based on these studies,
a new metallogenic model for exhalative sedimentary manganese systems has been established. Guided by this
theoretical framework, four world-class concealed extra-large manganese deposits and a series of large- to medium-
sized manganese deposits have recently been discovered in eastern Guizhou. This represents one of the few successful
international examples in which an original metallogenic theory directly guided the discovery of concealed world-class
giant ore deposits. Based on the metallogenic model of exhalative sedimentary manganese deposits, this paper presents
recent advances in research on the metallogenic processes of these deposits, including rift evolution and exhalative
sedimentary metallogenic cycles, fluid diapiric exhalative structural systems, and bubble-like structures in
rhodochrosite-rich orebodies. Based on the new metallogenic model, a technical system for manganese deposit
exploration and prospecting has been developed, including sedimentary basin analysis, multi-scale three-dimensional
geological modeling, geophysical and geochemical exploration, discrimination of exhalative sedimentary ore facies,
intelligent mineral prospectivity prediction, and digital exploration techniques. Historic exploration breakthroughs
related to this deposit type are also reviewed. Finally, the potential application of this metallogenic model and
exploration framework to other regions with comparable manganese metallogenic settings is discussed.
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Fig. 1 Distribution and geological setting of Datangpo-type

manganese deposits in China
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mineralization model for the Nanhua period of China
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Fig.3 Multi-stage exhalative sedimentary mineralization cycles of concealed extra-large manganese deposits in Gaodi, Songtao, Guizhou
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Fig. 4 Manganese-bearing fluid diapir-eruption tectonic system and vertical zoning of ore facies in the Datanpo area, Songtao, Guizhou
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Fig. 5 Technical method for prospecting and exploring concealed exhalative sedimentary manganese deposits
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Fig. 8 Geological structure of eastern Guizhou and adjacent areas revealed by multi-scale three-dimensional geological modeling
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Fig. 10  Funnel-shaped seismically abnormal structure extracted from the pre-stacked, time-migration-processed DZ001 reflection seismic

profile of Datangpo
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