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The Cryogenian is a crucial interval, marked by extreme
climatic  fluctuations (Snowball Earth events), marine
environmental perturbations and diversification of multicellular
eukaryotes. Nitrogen is an essential component of macromolecules
and an important biolimiting nutrient for life. The nitrogen isotope
signals preserved in ancient sediments has great potential to reveal
the co-evolution of marine nitrogen cycle, redox environments and
early life. Here we report nitrogen isotopic compositions for the
Datangpo/Xiangmeng Formations from three typical Cryogenian
interglacial successions, Daotuo section (slope), Minle section
(lower slope) and Xiangtan section (deep basin) in the Nanhua
basin, South China. The §'*Npuk values for all three sections lie
between +2%o0 ~ +6%o, which usually reflect an aerobic nitrogen
cycle as in modern ocean [1]. This result is consistent with the
flourish of marine planktonic N-fixing cyanobacteria, implying an
oxygenated and non-limited nitrogen Cryogenian ocean which
provided hospitable environment for the non-nitrogen-fixing
eukaryotes [2]. Furthermore, the 8'’Noui profiles exhibit apparent
spatial  variations in the lower-middle part of the
Datangpo/Xiangmeng Formations, which is characterized by
higher and more stable 3! Nyuik values at basinal Xiangtan section
than the other two sections. This observation possibly indicate
redox stratification and anoxic conditions in the deep-basin realm.
Upward, the overall §"'Npux distributions for all three studied
sections are consistent with increasing oxygenation of seawater
during the late Cryogenian interglacial period.
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