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Ocean anoxia and euxinia have long been linked to the Early Triassic interval of delayed biotic recovery following
the end-Permian mass extinction, as well as to the biotic catastrophe itself. This anoxic, sulfidic episode has been
ascribed to both low- and high-productivity states in the marine water column, leaving the causes of euxinia and
the mechanisms underlying delayed recovery poorly understood. To examine the chemical structure of the water
column through the recovery interval and thereby better constrain the controls on ocean redox, we measured the
carbon isotopic composition of carbonates from an exceptionally preserved carbonate platform in the Nanpanjiang
Basin of south China.

The Great Bank of Guizhou carbonate platform δ13C record exhibits large positive and negative isotope shifts char-
acteristic of Lower Triassic sections worldwide. In addition, the δ13C of limestones from 5 stratigraphic sections
displays a gradient of approximately 4h from shallow to deep water within the Lower Triassic. The limestones
are systematically enriched in the platform interior relative to coeval slope and basin margin deposits by 2-4h at
the peaks of correlative positive and negative δ13C excursions. This gradient subsequently collapses to less than
1h in the Middle Triassic, coincident with accelerated biotic recovery and cessation of δ13C excursions. Based on
the relationship between δ18O and δ13C, trace metal analyses, and lithostratigraphic context, we conclude that the
carbon isotope gradient is unlikely to reflect meteoric diagenesis, organic matter remineralization, or changes in
the mixing ratio of sediment sources and minerals across the platform. Instead, we interpret the relatively depleted
δ13C values toward the basin as reflecting DIC input from 13C-depleted deep waters during early diagenesis in a
highly productive ocean. Independent geochemical evidence for anoxia during the delayed recovery suggests that
prokaryotes may have dominated biological productivity in the Early Triassic. If so, a vigorous, prokaryote-driven
biological pump may have played a role in the delayed recovery of animal ecosystems following the end-Permian
mass extinction.


