The “salt wedge pump”™ : Convection-driven pore-water exchange as a
source of dissolved organic and inorganic carbon and nitrogen to an
estuary
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ABSTRACT: Hvpoxia and anoxia in coastal waters have typically been explained by the rezpiration
of sinking organic matter aszociated with nutrent over-enrichment and phyvtoplankton blooms.
Here, we azzesz whether submarine groundwater discharge and seawater recirculation in
sedimentz can explain widespread chemical anomalies, including low dizsolved oxvzen, in zalt
wedge estuaries, We rely on high-resolution radon [a natural groundwater and pore-water tracer],
and diszolved carbon concentrationz and stable isotope observationz in the Yarra River estuary in
Melbourne, Australia. Radon was highly enriched within the zalt wedge, demonstrating enhanced
pore-water exchange at thiz area. We uze the term *zalt wedgze pump® to describe conwvection-
driven advective pore-water exchange at the sediment - water interface during the upstream
propagation of the zalt wedge, Radon-derved convection-drven pore-water exchange rates
within the zalt wedge were estimated at 2.8 cm d™', a value equivalent to 2.4% of the total rver
freshweater runoff to the estuary, Pore-water exchange led to pulsed dissolved inorganic carbon
(D) and ammonium fluxez ~ 10-fold higher than measured diffuzive fluxes. In contrast, diffuzive
zediment oxvgen uptake was 5-fold higher than oxyzen uptake related to advective pore-water
exchange, Estimated fluxes, associated with the nonconzervative DIC, §3C-DIC, and ammonium
behavior within the estuary zupport convective pore-water exchange az a major source of DIC and
ammonium to the estuary, but not of diszsolved organic carbon, nitrate, dissolved organic nitrogen,
and anoxia, Accounting for seawater recirculation in zediments may help reconcile unbalanced
carbon and nitrogen budgetz in zeveral coastal systems,
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