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characteristics of the Maokou Formation Member 1 in the Huaying Mountain section of the Sichuan Basin (6'*C-6'%0, Mg-Ca content,

and paleo-seawater temperature data from reference [17])
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Fig.8 Recovery plate of cluster isotope (A47) to the middle Permian paleoseawater temperature
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paleoseawater temperature process (red line = average temperature; pink area = 2c error; blue dotted line = best fit)
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Depositional Characteristics and Model of Ceol-water Environment in

Middle Permian Mao-1 Member, Sichuan Basin
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Abstract: [Objective] The late Paleozoic Mississippian—early Permian witnessed the development of the largest Phanerozoic global
glacial event (late Paleozoic ice age, LPTA)sDuring the middle Permian, significant global climatic evolution occurred, yet the impact
of this transition on the Mao Member (Mao-1 Member) of the Sichuan Basin remains unclear. [Methods] Through integrated
methodologies including field measurement of outcrop sections, core observation, thin section petrography, major-trace element
geochemistry, micro-area carbon-oxygen isotope analysis, and clumped isotope thermometry, this study aims to reconstruct the
palaeotemperature conditions of the first member of the Maokou Formation in the Sichuan Basin, while systematically investigating
the depositional characteristics and sedimentary model of cool-water carbonate systems. The research establishes proposes a
multi-proxy approach for identifying temperate carbonate depositional signatures. It proposes a comprehensive facies architecture
framework for Lower Permian cool-water carbonate platforms in this cratonic basin setting. [Results] The Mao-1 Member primarily
consists of gray-black mudstone—marly limestone-rhythmic layers, macroscopically exhibiting an “eye-eyelid-like” structure with a
four-segment sedimentary architecture. The rock texture is predominantly micritic-supported, lacking early cements and intraclasts.
The fossil assemblage is dominated by heterotrophic organisms such as bivalves, brachiopods, bryozoans and calcareous algae.
Paleotemperatures reconstructed from biogenic shells, whole-rock §'0 values and Mg/Ca ratios yield 71 ranging from 7.07 °C to
11.84 °C, T> from 13.84 °C to 14.15 °C, and 75 from 8.02 °C to 12.88 °C, while clumped isotope (As47) modeling indicates a

paleotemperature of 19 °C, with temperatures showing a fluctuating upward trend across the four-segment structure. Rare earth
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elements exhibit widespread negative JEu anomalies, correlating well with global glacial events and displaying synergistic variation
with paleotemperature, collectively indicating a cool-water depositional environment during this period. [Conclusions] The interplay
of global paleoclimatic changes and the regional “two platforms and one sag” sedimentary framework within the Mao-1 Member
cool-water deposits jointly governs variations in fabric, paleotemperature, fossil assemblages and mineral content. The intracratonic
depression exhibits high clay mineral content, well-developed mudstone—argillaceous limestone—limestone rhythmic layers, and
abundant benthic foraminifera and shelly fauna.

Key words: Sichuan Basin; middle Permian; Mao-1 Member; cool-water sediments; depositional model
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