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Sequence architecture, sedimentary evolution and controlling factors of the
Permian Shan-1 Member, Qingyang gas field, southwestern Ordos Basin
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Abstract: The Qingyang gas field in the Ordos Basin is the most promising for reserve growth and production addition
with the first member of Permian Shanxi Formation (Shan-1) being the main pay zone. However, a lack of
understanding to the sedimentary evolution and controlling factors of the member hinders further exploration and
development of the field. A systematic study was then carried out on the development and evolution of sedimentary
sequences of the member as well as its response to palacogeomorphology, paleocurrent and lake level changes based on
analyses of 3D seismic, logging, core and test data through logging wavelet transform, INPEFA and Fischer plots. The
results show that the member contains a third-order sequence of a full transgressive-regressive cycle. The sequence can
be further divided into the low stand, transgressive and high stand system tracts. Depositional systems are recognized to
be shallow-water deltas and lacustrine systems. Fischer plots reveal that the lacustrine level change during deposition of
the member experienced a rapid transgression to a slow regression, accompanied by the secondary lake-level fluctuation.

The stacking succession recording PA (progradation to accretion) to R (retrogradation) then to AP (accretion to
progradation) corresponds to the migration and evolution of sedimentary facies and the changes in accommodation space.

The delta sandstone reservoirs, widely developed in ancient landform slope area during the low stand system tracts, are
considered the potential targets for exploration and development of gas in the field.

Key words: lake level fluctuation; sequence architecture; sedimentary evolution; Shanxi Formation; Qingyang gas
field; Ordos Basin
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Fig. 1  Sketch map showing the subdivision of tectonic units in the Qingyang gas field of Ordos Basin (a) with the distribution of well

locations (b) and comprehensive stratigraphic column (c) of the study area
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Fig. 2 Sequence stratigraphic division for the Shanxi Formation, Qingyang gas field, Ordos Basin
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Sequence stratigraphic framework revealed by well-tied seismic section of the Upper Paleozoic, Qingyang gas field, Ordos Basin
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Fig. 4 Sequence boundary characteristics of the Shanxi Formation, Qingyang gas field, Ordos Basin
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Fig. 5 Sequence correlation framework of Shan-1 Member in Qingyang gas field, Ordos Basin (See Fig. 1 for the location)
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Tablel The classification of lithofacies associations of Shan—1 Member, Qingyang gas field, Ordos Basin
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Fig. 7 Probability accumulation curves of grain size of the Shan-1 Member, Qingyang gas field, Ordos Basin
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