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Ancient natural gas seepage sedimentary-type manganese metallogenic system
and ore-forming model: A case study of ‘Datangpo type’ manganese deposits
formed in rift basin of Nanhua Period along Guizhou-Hunan-Chongqing
border area
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Abstract

The ‘Datangpo type’ manganese deposits were formed in the rift basin in Nanhua Period along the
Guizhou-Hunan-Chongqing border area. This type of ore deposits is controlled by the ancient fault and is mainly
distributed at the center of the sedimentary basin of the secondary fault depression in the rift basin. The mineral
composition mainly consists of reddingite and calcium reddingite, characterized by low 8" C( — 7% to — 10%o)
and high 8**S( +40%o to +63%0). The Mn/Cr ratios of carbonaceous shale that contains manganese are close to
40. Abundant structures are observed in reddingite, and such characteristics as soft-sedimentary deformation

formed by natural gas seepage, diapir structure, bubble-shaped structure, hole structure, leaky pipe structure
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and salse structure are well developed. The above evidence further proves that the ‘Datangpo type’ manganese

deposits were formed by large-scale mineralization caused by the ancient natural gas seepage system. The

homologous ore-forming model was built, in which the facies were divided into central facies, transitional facies

and edge facies.

Key Words: geology, manganese deposit, seep of natural gas, ore-forming model, Nanhua Period,

Guizhou-Hunan-Chongqing border area
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Fig. 1 Sketch map showing distribution of ' Datangpo type’ manganese deposits in relation to ancient structures
1—Measured ancient fracture 2—Inferred ancient fracture 3—JLocations of manganese deposits and fault depression sedimentary

basin’ 4—Provincial boundaries 5—Limits of the study area
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Fig. 2 Photograph of ancient gas seepage of Liangjiehe and Datangpo Formation in Datangpos, Songtao
A,B. Rhodochrosite minerals with bubble structures the material filled in the hole is pitch. A refers to the shape of top surface Ccircle shape), B

refers to the shape of profile (tabular shape); C. Microphotos with bubble structure ( the core of pitch is surrounded by chalcedony with pectinate

structure); D. Seepage pipe structure in a series of strata with manganese; E. Diapir structure in a series of strata with manganese; F. S-shaped

soft sedimentary deformation texture on the left of diapir structure; G. Lotus shaped diapir structure and S-shaped soft sedimentary deformation tex-
ture; H. Recumbent fold shaped deformation texture; 1. Cross layer deformation texture, crossing and rolling the rhodochrosite deposit Cleft part); J.

Tent structure in lenses produced in tremelite of Liangjiche Group; K. Lenses produced in tremelite of Liangjiche Group; L. Lenticular rhodochrosite ore body
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Fig. 3 Metallogenic system and ore-forming schematic diagram of ‘Datangpo type’ manganese deposits of ancient natural

gas seepage sedimentary type (a. Section, b. plan)

1—1st member of Datangpo Group of lower Nanhua System(black series of strata with manganese); 2—Liangjiche Group and Tiesiao Group of

lower Nanhua Systems; 3—Bubble shaped rhodochrosites 4—Massive rhodochrosites 5——Banded rhodochrosites 6—Tuff or tuffaceous sandstones

7—Dolomite lenses; 8—Carbonaceous shale; 9—Ancient fracture
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