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Abstract The Permian Taiyuan Formation in Hengshan area of the central and eastern Ordos Basin
is characterized by mixed sedimentation of coal-bearing continental clastic rocks and carbonates, with
significant hydrocarbon generation and reservoir formation potential. However, there are still disputes
regarding the sequence-sedimentary filling process, which hinders an accurate understanding of the deve-
lopment laws and configuration relationships of source and reservoir. Based on the latest drilling core and
well-logging data, this study systematically sorts out the characteristics of sequence boundaries at different
levels and reveals the sedimentary filling laws and source-reservoir development mechanisms of the Taiyuan
Formation through detailed sequence division and correlation. The results show that: (1) The Taiyuan
Formation developed one second-order sequence, five third-order sequences (SQ1-SQ5), and multiple
fourth-order sequences, all exhibiting a binary system tract structure with no lowstand system tract
developed. Among them, the lower part of the second-order sequence is dominated by clastic rocks, while
the middle and upper parts are dominated by carbonates. Coal seams are generally developed at the top of
the third-order sequences. SQ2 —SQ4 are the main intervals for the development of Taiyuan Formation
limestones and grain shoals, and SQS5 has a relatively high degree of missing. The fourth-order sequence
has a small thickness of strata. The maximum flooding surface is located within the Xiedao Section.
(2) The stratigraphy of the Taiyuan Formation is characterized by the sedimentary filling process of
“sedimentary center migration” , “filling in” and “top cutting”. The southern part of the study area is the
limestone sedimentary center, and the northern part is the clastic rock sedimentary center. (3) The
development of source and reservoir in the Taiyuan Formation is controlled by sequence-sedimentary
evolution, which is manifested as “third-order sequences control the development of coal-bearing source
rocks, and fourth-order sequences control the vertical superposition distribution of reservoirs”. Horizon-
tally, grain shoals are concentrated in the slope area. The study suggests that the Maoergou Section and
Xiedao Section sedimentary periods in the paleogeomorphic slope area are favorable areas for natural gas
exploration.

Key words mixed sedimentation, sequence stratum, sea-level fluctuation, sedimentary evolution,
Taiyuan Formation, Hengshan gas field, Ordos Basin
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Fig. 1 Comprehensive geological map in Ordos Basin
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Fig.2 Macro and micro characteristics of rocks in marine sedimentary system of the Taiyuan Formation in Hengshan gas field, Ordos Basin
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Fig. 3 Macro and micro characteristics of rocks in the mixed sedimentary system and continental sedimentary system of

the Taiyuan Formation in Hengshan gas field, Ordos Basin
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Fig. 4 Comprehensive sedimentary columnar chart of Well Y36 in Hengshan gas field, Ordos Basin
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Fig. 6  Petrological characteristics of rocks near the sequence boundary of the Taiyuan Formation in Hengshan gas field, Ordos Basin
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