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Defining carbon export from oxygen minimum zones using isotopic tracers
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Oxygen minimum zones (OMZ) are fueled by high primary productivity, resulting in enhanced biological oxygen
demand at depth, followed by oxygen depletion and attenuation of remineralization. This results in the deposition of
organic carbon-rich sediments, as evidenced by the dark muds deposited in present OMZs, and organic-rich shales
from past greenhouse worlds. The amount of carbon drawdown can be estimated by biogeochemical models;
however, current models lack in estimations of a major process: carbon fixation in the mid- and lower water
column. This contribution is challenging to quantify. Here, we suggest that chemoautotrophically fixed carbon can
be estimated from 13C-depleted signatures of individual “biomarker” molecules, and those of total organic carbon,
and present results from Arabian Sea. We suggest that OMZ-produced organic matter could form a substantial part
of the organic matter deposited within OMZs, discuss sinking mechanisms, and the impact of these findings on
biogeochemical models of the carbon cycle.



