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Abstract

This study investigated variability in ecosystem metabolism in the meromictic, oligotrophic,
and deep Lake Tanganyika. A large buoy equipped with a weather station, oxygen and
temperature sensors for every 10 m down to 102 m depth and an irradiance sensor at 0 and 22
m depth, provided a three-month data with one-minute frequency. These data enabled us to
derive detailed description of water column mixing and light conditions along with daily depth
specific rates of gross primary production, ecosystem respiration and net production over a 3-
month period. We applied a mass balance approach which included dissolved oxygen exchange
between depth layers driven by mixed-layer deepening and eddy diffusivity from a one-
dimensional hydrodynamic model. The vertical extent of the upper mixed layer varied between
21-40 m and the extent of the metalimnion varied between 48—75 m, with the euphotic zone
(20-38 m) extending into the metalimnion on several days, providing enough light for primary
production to occur below the upper mixed layer. Vertical profiles of metabolism showed
several periods with elevated primary production in the metalimnion around the deep
chlorophyll maximum. This deep productivity may compensate for the decreasing primary
production in the epilimnion caused by climate change induced reductions in nutrient inputs

from deeper waters.
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