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Abstract Mianyang-Guang'an Trough in Sichuan Basin is an intra-platform depression developed
within the Upper Yangtize Platform during the Late Permian to Early Triassic. This trough, with a water
depth between fair-weather wave base and maximum storm wave base, transitions northward into slope
facies. In Mianyang-Guang’an Trough, the Changxing Formation, deposited during the Late Permian, is
characterized by numerous patch reefs/shoals with minimal dolomitization. By integrating petrographic
analysis with Integrated Nonstationary Process Empirical Function Analysis ( INPEFA ), the Changxing
Formation can be subdivided, in an ascending order, into the 1" Member (SQ1-HST and SQ2-TST),
lower part in the 2" Member (SQ2-HST), middle part in the 2" Member (SQ3), and upper part in
the 2" Member (SQ4). The 1* Member is mainly composed of micritic limestones intercalated with shales
and mudstones, which constructed a ramp. The 2" Member, in contrast, is characterized by grainstones
and framestones, which formed a rimmed platform. Mianyang-Guang'an Trough, which developed during
the deposition of the 2" Member, comprises four subfacies, including shoals, reefs, inter-shoal zones
and off-reef seafloor deposits. The shoals, which are commonly associated with HST in SQ2, SQ3 and
SQ4, are mainly formed by skeletal grainstones, and characterized by low GR (29.3~34.6 API) and
relatively low CNL values (13.3%~ 18.0% ). The reefs, developed in the SQ4 —TST, are formed of
framestones and/ or dolomitic framestones, and characterized by relatively low GR (34.0~37.3 API),
and relatively high CNL values (19.0%~22.0% ). The inter-shoal zones, developed in both HST and
TST, consist of wackestones and packstones that are characterized by low CNL (9.9%~11.3%), low
RT (33.1~37.3Q -m), low DEN (2.55~2.57g/cm’), and low GR values (26.0~29.5 API).
The off-reef seafloor deposits, which consist of intercalated micritic limestones, siltstones and mudstones,
are commonly associated with the SQ2-HST, and characterized by serrated log curves. In terms of petro-
graphic and stratigraphic characteristics, reefs and shoals developed in Mianyang-Guang’an Trough are
comparable to those in the platform-interior facies, but distinct from those in the platform margins. The
stratigraphic and sedimentary characteristics of the Changxing Formation in Mianyang-Guang’an Trough can
provide a novel geological model for deciphering trough facies on the carbonate platforms, but also offer
theoretical support for exploration in this region.

Key words Mianyang-Guang’an Trough, patch reef, Changxing Formation, Upper Permian,
Sichuan Basin
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Fig. 1 Location and the Later Permian Changhsingian sedimentary facies of Mianyang-Guang’an Trough, Sichuan Basin
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Table 1 Stratigraphic divisions of the Changxing Formation in Sichuan Basin
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Fig. 4 Comprehensive identification plate of lithology of the Changxing Formation, Sichuan Basin
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