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Fig.2 (a) Location of the study sections ( Google Maps); (b) field picture of the Narao section
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Fig.3 Conodont biostratigraphy, sedimentological column, and carbon isotopes of the Naqing, Shanglong, and Narao sections

(biostratigraphy data from reference[37-38]; carbon isotope data of the Naqing and Narao sections from reference [37])
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Fig.4 Cross-plot of carbonate 6'3C and 6'30 values of the Naqing, Shanglong, and Narao sections®’! (blue) and comparison with those

from brachiopods of the North American Midcontinent Basin!'’! (gray)
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Abstract: [Objective] The Late Paleozoic Ice Age is the most remarkable icehouse period since the flourish of the
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terrestrial ecosystem and is characterized by multiple discrete glacial and interglacial periods. Several global
warming events occurred during the Late Paleozoic Ice Age, and these events have received extensive attention in
recent years. An abrupt negative excursion in carbon isotopes (0'*C) was recorded near the Late Pennsylvanian
Kasimovian-Gzhelian Boundary (KGB), accompanied by significant global warming. The KGB warming event
against the background of the interglacial period of the icehouse climate is of great interest, but the study of this
warming event is still in its initial stages. [Methods] Here, detailed sedimentological and carbon isotope
stratigraphic studies were carried out on the ~20-m-thick strata across the KGB in the Naqing, Shanglong, and
Narao sections of the Luodian Basin in South China. [Results and Discussions] Four sedimentary lithofacies were
identified— lime mudstone facies, bioclastic wacke to packstone facies, normal-graded packstone facies, and dark
calcareous mudstone facies—indicating a deep-water slope environment with frequent sea-level fluctuations. The
newly obtained carbonate ¢'3C record from the Shanglong section can be compared with the previously published
records from the Naqing and Narao sections, and the negative excursion in §'*C across the KGB is recorded
around the world. Three cycles of paleo-water-depth variation at the Heckelina eudoraensis zone, Idiognathodus
naraoensis zone, and the bottom of the H. simulator zone in the study interval showed similar pace with
astronomical cycles and can be correlated to those of the North American Midcontinent. [Conclusions] The
studied successions of the Luodian Basin provide an important referencg for the study of the KGB warming event.

Key words: Late Paleozoic Ice Age; warming event; sedimentary facies; dépositional process; sedimentary cycle
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