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A model for the lower 5t. Lawrence River Estuary
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ABSTRACT: We applied a diagenetic madel to examine the effects of a decadal-timezcale
progressive decreaze in bottomwater axvgen concentration an sediment geochemistry and fluxes
across the sediment-water interface, The model was calibrated using geochemical data acquired
over the last 30 wr in the lower 5t Lawrence River Estuary [Canadal, where the bottom-water
oxvgen concentration has been decreasing at an average rate of 1 pmal L' wr' aver the past 70
v, Benthic fluxes calculated from the model are comparable to fluxes derived from shipboard
zediment incubations. By propagating the model forward in time and allowing the oosgen
concentration to decrease further at 1 pmol L wr', we predict changes in the distHbotions and
fluxesz of iron, manganese, phosphoruz, nitrogen, and zsulfur. Az the oxvgen concentration
decreazes, the concentrations and distrbutionz of reactive phases in the sediment change at an
accelerating pace. Fluxes of reduced substances out of the sediment increaze, reactive iron and
manganese oxide phases become depleted, and the sediment becomes progressively enrched in
iron sulfides, & notable exception is the efflux of phozphate, which remains invariant, &t the study
zite, these changes are likely to become measurable within the next 20 v Maodel results are
sensitive to the effects of decreasing oxwegen concentrations an the benthaos, the response of
which we represent by two different approximations of the bioturbation and bioirrgation
formulations: a gradual decreaze and a thresholdtvpe decrease, The principal obstacle to reliable
predictions of how sediments will respond iz the lack of knowledze about the response of
bioturbation and bioirHgation to decreaszing oxvgen in bottom waters,
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