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Abstract

In sediments with high content of reactive iron oxides, nearly all hydrogen sulfide, which is
produced by microbial sulfate reductions, is reoxidized to sulfide oxidation intermediates
(sulfur, thiosulfate, and sulfite) and, eventually, to the terminal oxidation product, sulfate. Such
sulfur cycling is called “cryptic” and is found in a wide variety of marine and limnic systems.
One of marine systems, which is characterized by a cryptic sulfur cycle in the sediments is the
Gulf of Agaba, Red Sea. The gulf is strongly affected by high fluxes of aeolian dust deposition
from the adjacent deserts, especially from Sahara, which is rich in reactive Fe(l11) and Mn(IV)
phases. In the first part of my lecture, 1 will present multiple geochemical lines of evidence for
the cryptic sulfur cycling based on concentrations and isotopic composition of the redox-
sensitive elements. The second part of the lecture will be devoted to the understanding of the
mechanistic and quantitative constraints of the cryptic sulfur cycle in the sediments of the Gulf
of Agaba. In order to calculate the rates of various biogeochemical processes, incubations of
amended sediment slurries and direct measurements of sulfate reduction rates were performed.
In the last part of my lecture, | will discuss evidence for wide geographic distribution of the
cryptic sulfur cycling on the examples of the main basin of the Red Sea and of the eastern
Atlantic ocean.
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