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            Abstract
Microbial expansion following faunal mass extinctions in Earth history can be studied by petrographic examination of microbialites (microbial crusts)1,2 or well-preserved organic-walled microbes3. However, where preservation is poor, quantification of microbial communities can be problematic. We have circumvented this problem by adopting a lipid biomarker-based approach to evaluate microbial community changes across the Permo/Triassic (P/Tr) boundary at Meishan in South China. We present here a biomarker stratigraphic record showing episodic microbial changes coupled with a high-resolution record of invertebrate mass extinction. Variation in the microbial community structure is characterized by the 2-methylhopane (2-MHP) index (a ratio of the abundance of cyanobacterial biomarkers to more general bacterial biomarkers). Two episodes of faunal mass extinction were each preceded by minima in the 2-MHP index, followed by strong maxima, likely reflecting microbial responses to the catastrophic events that caused the extinction and initiated ecosystem changes. Hence, both cyanobacterial biomarker and invertebrate fossil records provide evidence for two episodes of biotic crisis across the P/Tr boundary.
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                    Figure 1: Profiles of the lithology, 2-MHP indices, the ratio of 2-MHP to steranes (2-MHP/STN) and the extinction probability of marine invertebrates across the P/Tr boundary at the Meishan sections in Zhejiang, South China.[image: ]


Figure 2: Plots showing the increase in 2-MHP indices (error bars, 2Ïƒ) within individual beds after the faunal mass extinctions 2 and 3, together with the Tmax values (numbers on right-hand side) indicating the maturity of the organic matter.[image: ]
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