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Fig.1 Types and characteristics of mixed sediments
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Fig.2  Development history of mixed sedimentation
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Fig.3  Classification scheme of hybrid sedimentary rock

(a) quaternary method, siliciclastic sand-mud-micrite-carbonate allochems L (1) tripartite method, clay-clastic-carbonate particles Bl (c) tripartite method, clay-clastic-

carbonate particles ™; (d) tripartite method, clay-clastic-carbonate particles *'; (e) tripartite method, clay and micrite-clastic-carbonate particles

exogenous detrital-chemogenic carbonate-biogenic carbonate particles %! (g) trichotomy method, clay-quartz-calcite % (h) dichotomy method, clastic-carbonate
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Fig.5 Photos of thin sections of typical hybrid sedimentary rock
(a) bioclastic sandstone, well LD25-1-1sa, 3 360.0 m, plane-polarized light (PPL); (b) sandy dolomite, well LD25-1-1, 3 314.5 m, cross polarized light (XPL); (c) arenaceous
dolomite, well LD25-1-3, 3 163.5 m, PPL; (d) dolomite with silt, well LD19-1-1d, 3 006.0 m, XPL
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Table 1 Component content

in mixed sedimentary rocks
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Fig.6. Model of mixed sedimentation

(a) discontinuous mixing diagram: clastic rocks were transported to carbonate rocks by events ; (b) schematic diagram of phase mixing: clastic rock and carbonate rock

facies transition into each other ; (c) autochthonous mixing: when organisms die, they are buried almost in situ on clastic rocks %} (d) precipitation mixing: when detrital

particles are deposited, the quasi-syngenetic cement precipitates rapidly ™
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(a) source mixing: carbonate rocks was eroded and transported to clastic rocks'; (b) diagenetic mixing: later carbonate cements fill intergranular pores and cemented
clastic grains; (c) karst mixing: karstification occurs in carbonate rocks, and later detrital grains fill karst caves®; (d) fracture mix: fractures developed in clastic

rocks and later filled with carbonate veins™
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Abstract: [Significance] The study of detrital-carbonate mixed components can indicate paleoclimate, paleoenvi-
ronment, provenance supply, and sea/lake-level change, and is closely related to mineral and oil & gas resources;
thus, it has garnered increasing attention. [ Progress ] Mixed sediments can be mainly divided into compositional mix-
ing (narrow sense) and structural mixing (broad sense). When considering mixed sediments as mixed sedimentary
products, the previous classification mainly includes four, three, and two components. However, whether clay com-
ponents should participate in the classification of mixed deposits remains controversial. This study provides a new
classification method, and tries to solve the problem of component participation partitioning , which can provide new
idea for the mixed sediments. [ Conclusions ] Based on the division of clastic and carbonate components, the hydro-
dynamic conditions of the sedimentary period can be judged by quantitative statistics of fine sediment content. Com-
pared with the traditional classification scheme, the four components of carbonate grains, detrital grains, (dolo)mi-
crite, and clay are retained, and the visual presentation effect and convenient operation feasibility are considered. In
addition, mixed sedimentation was redefined into four types: punctuated, facies, in situ, and precipitation mixing.
Four processes that cannot reflect the original sedimentary environment, such as source, diagenetic, karst, and frac-
ture mixing, are classified as false mixing. [Prospects] As two branches of sedimentology, carbonate and clastic
rocks have been studied as independent subject systems. The study of mixed sediments is also expected to help im-
prove our understand of the mineral sources, interaction modes, and deposition processes of carbonate-clastic compo-
nents and improve the discipline system of clastic and carbonate rocks.

Key words: hybrid sedimentary rock ; pseudo-mixed; classification scheme; carbonate rock; clastic rock



