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The presence of reducing microenvironments in large sinking
particles is a controversial topic in chemical oceanography with
implications for carbon cycling, organic matter preservation, and
trace metal speciation. Several studies have examined particulate
sulfide and sulfate reduction rates in Oxygen Deficient Zones
(ODZs) but have drawn different conclusions regarding the
existence reducing microenvironments. Using the size-resolved
particle model (PRiSM) implemented in Bianchi et al. (2018) [1]
to predict sulfate reduction rates, we re-examine particulate
sulfide measured during GP16 in the Peruvian ODZ [2]. In situ
dissimilatory sulfate reduction best explains the particulate
sulfide distribution observed on GP16, rather than assimilatory
processes or offshore transport from shelf waters. These data
allow us to constrain this model to observations and test
parameterizations for sulfide loss, such as abiotic oxidation with
water column compounds or biotic oxidation by
chemoautotrophs. This model also enables us to estimate the rate
of organic matter respiration via sulfate reduction relative to
aerobic processes and the amount of carbon remineralized
through this pathway.
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