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Abstract Based on field outcrops, microscopic observation and grain size analysis, this study
investigates the sedimentary types, characteristics and evolution of the gravity flows in the Ordovician

Yingtaogou Formation at the western margin of the Ordos Basin, and establishes a corresponding
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sedimentary model. The results show that; (1) Four deep-water sedimentary types are developed in the
study area, namely debris flow deposits, high-density turbidity current deposits, low-density turbidity
current deposits and deep-water autochthonous deposits. Debris flow deposits are mainly composed of
calcirudite and develop massive bedding; high-density turbidity current deposits show inverse-to-normal
grading sequence and develop Bouma-like sequence; low-density turbidity current deposits develop groove
cast, flute mark and incomplete Bouma sequence; deep-water autochthonous deposits develop horizontal
bedding. (2) Four types of gravity flow sedimentary microfacies are mainly developed in the study area,
namely main channel deposits, channelized lobe deposits, sheet lobe deposits and distal lobe deposits.
Main channel deposits are mainly debris flow deposits; channelized lobe deposits are composed of high-
density turbidity current deposits superimposed on each other; sheet lobe deposits have high-density
turbidity current deposits at the bottom and low-density turbidity current deposits at the top; distal lobe
deposits mainly develop low-density turbidity current deposits. (3) The Yingtaogou Formation is divided
into five evolutionary stages, from bottom to top: high sea level stage, low sea level stage, high sea level
stage, low sea level stage and high sea level stage. In the high sea level stage, low-density turbidity
currents and deep-water suspension deposits are mainly developed, while in the low sea level stage,
debris flows, high-density turbidity currents and low-density turbidity currents are mainly developed.
(4) The average porosity of sheet lobe deposits in the study area is about 6.61%, and the average
permeability is about 6.02x 107> um’, which is better than that of channelized lobe deposits and distal
lobe deposits, and has good reservoir performance. The deep-water autochthonous deposits and sheet lobe
deposits of the Yingtaogou Formation are superimposed, forming an ideal combination of source reservoir
and covering rock with them. Therefore, the Ordovician gravity flow deposits at the western margin of the
Ordos Basin are potential targets for the next oil and gas exploration.

Key words gravity flow deposit, turbidity current, Yingtaogou Formation, Ordovician, western
margin of Ordos Basin
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Fig. 1 Comprehensive geological map of the Ordovician Yingtaogou Formation, western margin of Ordos Basin
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Fig. 2 Lithological column of the Ordovician Yingtaogou Formation, western margin of Ordos Basin
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Table 1 Sedimentary types and characteristics of the Ordovician Yingtaogou Formation, western margin of Ordos Basin
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Fig. 3  Characteristics of low-density turbidity current deposits of the Ordovician

Yingtaogou Formation, western margin of Ordos Basin
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Table 2 Types and characteristics of sedimentary microfacies of the Ordovician

Yingtaogou Formation, western margin of Ordos Basin
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Fig. 6 Vertical characteristics of deep-water deposits of the Ordovician Yingtaogou Formation, western margin of Ordos Basin
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Fig. 7 Sedimentary model in the Yingtaogou Formation, southwest margin of Ordos Basin
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