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The closing stages to the boring billion were originally
suggested to have occurred around ~0.8 Ga with the “Bitter
Springs” negative δ13Ccarb anomaly. However, an earlier negative
δ13Ccarb excursion has been reported from Tonian strata on the
Sino-Korean craton and named the Muckchon / Majiatun
anomaly after units in North Korea and North China,
respectively. Improved geochronology constrains its age to
between c. 945 – 925 Ma [1]. In this study, we report high
resolution carbon isotope data from the Majiatun and
neighbouring formations at two sections in the Dalian area of
Liaoning Province. δ13Ccarb values decrease from about +4‰ to
negative values over more than 100 metres of stratigraphy,
reaching values as low as ‑6‰, before recovering to positive
values of up to +4‰.

We additionally report new Sr and U isotope data from these
same units. The Sr data can be correlated with our previously
published record [2]. The change in seawater 87Sr/86Sr
composition indicates a possible tie between ocean chemistry
and weathering related to the final agglomeration of the
supercontinent Rodinia. Negative carbon isotope excursions have
been interpreted as ocean oxygenation events, potentially linked
to such weathering, and the new δ238U results confirm
fluctuations in seafloor anoxia with evidence for the earliest
known ocean oxygenation event of the Neoproterozoic Era.

Combined with the increasing evidence for eukaryotic
diversification around this time [3], and the mysterious ‘Jinxian’
biota [4] just after this perturbation, our study suggests an
episodic and altogether more eventful end to the “boring billion”.
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