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The role of early diagenesis in the
shaping of geochemical records: an
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Sedimentary organic matter (OM) accumulation in aquatic
environments generally results from a high primary production
and enhanced conditions of preservation. In the past, highly
productive (hyper)saline and alkaline environments have proved
particularly propitious for large accumulation of sedimentary
OM that led to the formation of some hydrocarbon source rocks
(e.g., the Eocene Green River Formation, USA). These source
rocks are often associated with typical geochemical signatures
such as 13C-enriched carbonates, highly-hydrogenated OM (Type
I kerogen), and specific mineralogical facies. However, the
timing and role of early diagenetic processes accompanying their
formation remain unclear.
In order to better understand those processes, we studied most
of the sedimentary history of Lake Dziani Dzaha (Mayotte,
Indian Ocean), a modern (<9 kyrs BP) tropical hypereutrophic
saline, alkaline and mostly anoxic crater lake. This ecosystem
was recently proposed as a modern analogue of Proterozoic
oceans based on its thalassohaline classification and outstanding
biogeochemical characteristics [1]. The study of a long sediment
core by a combination of multiple analytical techniques
including Rock-Eval, elemental (C, N) and multi-isotopes (δ13,
14
C, δ15N, δ18O, δ33, 34, 36S) applied to bulk and/or specific organic
and mineral phases [2] showed that the Lake has undergone a
constant biogeochemical evolution from the initial Lake filled
with marine water to the actual situation. The anoxia and high
alkalinity of Lake Dziani Dzaha have gradually developed due to
a continuous high primary production since the lake formation.

Such conditions have led to enriched-isotope signatures (e.g.,
δ13Ccarbonates≈+18‰, δ34Spyrite≈+35‰) and to an excellent
preservation of OM due to early diagenetic processes comprising
reductive and sulfurization mechanisms, which have yielded an
exceptionally reduced character of the OM in less than 6000 years
of sedimentary history. This suggests that most of the
geochemical signatures associated to some source rocks could be
inherited from processes occurring in the very early stages of
sediment diagenesis.
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