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Table 1 Lithofacies characteristics and sedimentary environment of the Fourth member
of the Dengying Formation in central Sichuan Basin
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Fig.2  Core photographs of the major types of lithofacies of the Fourth member of the Dengying Formation in central Sichuan Basin
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Fig.3 Thin-section photographs of the major types of lithofacies (F1-F4) of the Fourth member

of the Dengying Formation in central Sichuan Basin
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Fig4 Thin-section photographs of thrombolite (F5) of the Fourth member of the Dengying Formation

in central Sichuan Basin
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Fig.5 Thin-section photographs of stromatolite (F6) of the Fourth member of the Dengying Formation

in central Sichuan Basin
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Fig.6  Subtidal-restricted lagoon lithofacies association of the Fourth member of the Dengying Formation in central Sichuan Basin
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Deposition Model and Main Factors Controlling Depositional
Processes for Microbialites in the Fourth Member, Dengying
Formation, Central Sichuan Basin
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Abstract: In order to establish the deposition model of microbialites in the Fourth member of Dengying Formation in
central Sichuan Basin, and to clarify the main controlling deposition factors, a detailed deposition microfacies analy-
sis was carried out on macrostructures and microfabrics using data from drill cores and thin sections. Eight lithofacies
were identified in the study area, among which the microbialites include thrombolites and stromatolites. The stromato-
lites are further divided into wavy-laminated agglutinated stromatolites, wavy-laminated skeletal stromatolite and flat-
laminated fine-grained stromatolites. The stacking patterns indicate four types of lithofacies associations: subtidal-
restricted lagoon deposition; subtidal thrombolites; shallow-subtidal to intertidal stromatolites to shoal complex; and
intertidal stromatolites. The microfacies distribution in the sequence stratigraphic framework shows that microbial
mounds and shoals were located mainly in the upper part of the sequences, which became better-developed from bot-
tom to top in this member of the Dengying Formation. The mound-shoals were more developed at the platform margin,
decreasing in scale and continuity at the restricted platform. A microbialite deposition model was established based on
the macrostructures, microfabrics and vertical sequence of the microbialites for the Fourth member of Dengying For-
mation. The thrombolites were mainly deposited in the subtidal environment below the wave base, with low hydrody-
namics. Clots were locally formed by microbial trapping and binding small grains. The wavy-laminated agglutinated
stromatolites were mainly deposited in the lower part of intertidal zone , in which various types of microbes flourished ,
and were formed by microbial trapping and binding of ooids and peloids in conditions of strong waves and tides. The
wavy-laminated skeletal stromatolites were mainly deposited in the upper part of intertidal zone with moderate hydro-
dynamics dominated by the tide. The sponge structures were formed by microbially induced precipitation and in situ
calcification, trapping and binding small amounts of pellets. The flat-laminated , fine-grained stromatolites were main-
ly deposited in the upper intertidal zone, and the deposition processes were predominantly microbially induced pre-
cipitation.

Key words: microbialite; stromatolite; thrombolite; sequence stratigraphy; deposition model; Dengying

Formation; Sichuan Basin



