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Geobiology and palaeoecology of the Permian-Triassic boundary microbialite (Xiejiacao, South China): implications for two-phase ecologic crises in microbialite ecosystems
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The Permian-Triassic (P-Tr) mass extinction has severely impacted global biodiversity. Extinction selectivity of biotas behaved differently in various environmental settings, and biotic variations before, during, and after the P-Tr mass extinction on the shallow platform remain unclear. This paper describes a new microbialite near the P-Tr boundary (PTB) from the Xiejiacao section, South China. The PTB microbialite comprises thrombolite and dendrolite fabrics and yields abundant columnar cyanobacteria and various microsperoids. Abundant metazoan fossils, including conodonts, foraminifers, ostracods, gastropods, ammonoids, brachiopods, ophiuroids, and corals, are reported from the uppermost Permian bioclastic limestone, PTB microbialite, and lowest Triassic strata in Xiejiacao, and stratigraphic occurrences of these taxa display the two-fold decline pattern, calibrating to the base and top of the PTB microbialite and corresponding to the latest Permian extinction (LPE) and earliest Triassic extinction (ETE), respectively. This two-fold extinction pattern is also reinforced by fossil fragment components of various clades through P-Tr transition in Xiejiacao. Updated dataset of metazoan fossil records from 24 PTB microbialite sections in South China is also compiled, and it shows that the two-fold declines in biodiversity. The dominance role of foraminifers in the latest Permian faunas switching to ostracods in the PTB microbialite after the LPE, and then to bivalves after the ETE. Proportions of infaunal, stationary, omnivore forms declined continuously across the LPE and ETE, while pelagic, fast-moving, suspension-feeding and predatory taxa underwent stepwise increases across these two extinctions. Proportions of epifaunal, slow-moving, and deposit-feeding taxa increased after the LPE but decreased after the ETE. This might be associated with the extinction of brachiopods and, the immigration, and the proliferation of molluscs (bivalves, gastropods, and ammonoids).
