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1. Abstract

2. Introduction
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Tropical inland waters and wetlands have been recognized as major sources of methane (CH,) to the atmosphere. In modern marine sediments where SO,% is more abundant by
several orders of magnitude than any other electron acceptor, most of the CH, removal is due to anaerobic CH, oxidation (AOM) coupled to SO,* reduction. However, SO,2 abundance is
typically much lower in freshwaters, so that CH, oxidation in anoxic hypolimnion or sediments of lakes might be linked to the reduction of thermodynamically more favorable electron
acceptors such as nitrite (NO,")°, nitrate (NO,")’, manganese IV (Mn#*) and ferric iron (Fe3*)®.

Kabuno Bay Is a ferruginous sub-basin of Lake Kivu (RD Congo) with a marked and distinct physico-chemistry, so being considered as an independent lake. Due to high
hydrothermal activity, a strong and stable stratification is established within Kabuno bay water column throughout the year, with waters being anoxic below ~11 m depth. A consequence
of this strong stratification is the occurrence of a particularly steep gradient in CH, and iron (Fe#*/Fe3*) concentrations in the chemocline. Also, anoxic waters of Kabuno Bay are
characterized by low sulfide (HS) concentrations. These combined features are rarely encountered in modern environments, while they were widespread in the Archean ocean. LIirés et
al. (2015) reported the occurrence of a particularly active pelagic Fe cycle driven by photoferrotrophy in Kabuno Bay, with little net Fe oxidation, meaning that Fe reduction processes are
tightly coupled to photoferrotrophic Fe oxidation. In the present study, we measured CH, oxidation rates in the water column of Kabuno Bay, and investigated the potential importance of
Fe as a terminal electron acceptor for AOM.
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4. Conclusion: Consequences on representation of the
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CH, oxidation (MOX) is higher when
SO,% reducing bacteria activity is
inhibited => SO,# is not the main
electron acceptor

Maximum AOM rates and Bchle
(specific biomarker of photoferrotrophs)
concentrations, and Fe
oxidation/reduction zone co-occur
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3.2 Genomic evidence
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The relative abundance of Candidatus
Methanoperedens, an Archaea capable of
AOM coupled to Fe oxides reduction, Is
higher in the Fe reduction zone. Also, Bchle
concentrations are higher in the same zone,
suggesting a coupling between
photoferrotrophy and Fe reduction-
linked AOM.
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3.3 Chemical evidence
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The fraction of the integrated AOM rates
potentially sustained by Fe reduction, NO;
reduction and SO,* reduction shows that Fe
reduction Is the main process occurring In
Kabuno Bay, suggesting that Fe oxides Is
the main electron acceptor for AOM

5. Methods

3 sampling campaigns (May 2013, September
2013, August 2014), in dry and rainy season
A home-made sampler was designed to avoid
degassing from the deep water
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CH, oxidation is measured by the decrease of
CH, concentrations In incubations, without and
with addition of an inhibitor of sulfate-reducing
bacteria activity (molybdate)

Other parameters measured: nutrients (NO;",
NO,, NH,*), SO,#, H,S, dissolved Fe and Mn,
Fe and Mn oxides, pigments, archaeal diversity,
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