
Publication

Anoxic chlorophyll maximum enhances local organic matter remineraliza-
tion and nitrogen loss in Lake Tanganyika

JournalArticle (Originalarbeit in einer wissenschaftlichen Zeitschrift)

ID 4637295
Author(s) Callbeck, Cameron M.; Ehrenfels, Benedikt; Baumann, Kathrin B. L.; Wehrli, Bernhard; Schu-
bert, Carsten J.
Author(s) at UniBasel Callbeck, Cameron ;
Year 2021
Title Anoxic chlorophyll maximum enhances local organic matter remineralization and nitrogen loss in
Lake Tanganyika
Journal Nature Communications
Volume 12
Number 1
Pages / Article-Number 830
Mesh terms Ammonium Compounds, chemistry, metabolism; Anaerobiosis, physiology; Autotrophic
Processes; Carbon, chemistry, metabolism; Carbon Cycle, physiology; Chlorobi, chemistry, metabolism;
Chlorophyll, chemistry, metabolism; Democratic Republic of the Congo; Ecosystem; Isotope Labeling;
Lakes, chemistry, microbiology; Nitrification, physiology; Nitrogen, chemistry, metabolism; Nitrogen Cy-
cle, physiology; Oxidation-Reduction; Synechococcus, chemistry, metabolism; Tanzania
In marine and freshwater oxygen-deficient zones, the remineralization of sinking organic matter from the
photic zone is central to driving nitrogen loss. Deep blooms of photosynthetic bacteria, which form the
suboxic/anoxic chlorophyll maximum (ACM), widespread in aquatic ecosystems, may also contribute to
the local input of organic matter. Yet, the influence of the ACM on nitrogen and carbon cycling remains
poorly understood. Using a suite of stable isotope tracer experiments, we examined the transforma-
tion of nitrogen and carbon under an ACM (comprising of Chlorobiaceae and Synechococcales) and a
non-ACM scenario in the anoxic zone of Lake Tanganyika. We find that the ACM hosts a tight coupling
of photo/litho-autotrophic and heterotrophic processes. In particular, the ACM was a hotspot of organic
matter remineralization that controlled an important supply of ammonium driving a nitrification-anammox
coupling, and thereby played a key role in regulating nitrogen loss in the oxygen-deficient zone.
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