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The late Ediacaran Period (c. 580–538 Ma) was an important
interval that witnessed dramatic climatic change, biological
innovations, such as the first appearance of animal fossils (~575
Ma), trace fossils (c. ~565 Ma) and biomineralization (c. ~550
Ma), the most extreme negative carbon isotope excursion
(DOUNCE / Shuram Excursion) and oxygenation of the deep
ocean [1,2]. South China has a complete stratigraphic succession
of the late Ediacaran Period, making it an ideal place to
investigate the linkage between such biological and
environmental events.

In this study, we carried out a carbonate-associated sulfate
(CAS) sulfur isotope study of the Doushantuo Formation at
Lianghong, Sishang-Majiawan, and Qinglinkou sections in South
China. CAS has long been used as a powerful proxy to recover
the paleo-seawater sulfate sulfur isotope composition (δ34Ssw) as
it occurs more widely and in less restricted marine environments
than alternative minerals.

For our study, we developed existing CAS methods to produce
an improved, high fidelity S isotope record that could be
compared with published data from South China and around the
world. Stable isotope and elemental data indicate that these three
successions are relatively well preserved and, by correlation,
confirm that the Ediacaran Period experienced episodic redox
oscillations throughout the Ediacaran-Cambrian transition. Here
we present biogeochemical and conceptual models to explain
trends in seawater sulfate sulfur isotope composition and
illuminate their connection to regional-to-global ocean redox
variability and biological evolution.
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