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= An acceleration in nutrient cycling can occur in locations where i . i i
periodic inundation allows oxygen penetration deeper into AVS AnalySIS Oxidation Rate AnalySIS = This study uses porewater sulfate concentration data over time
reduced sediments, disturbing the porewater profile and 200 to assess inundation frequency and proximity to the sediment-
allowing for significant redox reactions. Table.1.. Average arrllount. of AVS fogr)d in the different zones after % water interface (SWI) efficacy in flushing porewater.

» Perturbation of redox interfaces and porewater mobilization due exposition due to seiche-induce activity £150 = |t was found that flushing efficacy depends on a combination of
to seiche-induced activity in anoxic sediments of freshwater Average _ S 100 proximity to the SWI, inundation frequency, as well as oxidation
estuaries has not been well studied in relation to nutrient one amZ:’,gt of  Aavs Ap\jgcz)r:it:iez:; ‘g:, rates at each location.
cycling. [[][ wndarecion (nmol-sjg.c)  "mol-S/e-C) %) g S0 e . Flndlngs_have thg potentlgl to increase kn_owledge on how

= |ake Superior in Duluth, MN I g = — — — - redox-driven nutrient cycling behaves in different sediment
experiences seiche on an approximate Dry (A) 062 6.62 91 41 0.00 50.00 100.00 150.00 200.00 zones In estuaries
8 hr cycle with water level fluctuations Splash (O) 2.01 5.23 72.23 Time (hr) regularly impacted by
reaching approximately 12 cm. Saturated () 4.87 2.37 32.72 *gufzo?ed’*z ii“bzé’”e 5 Subzone C seiche-driven flushing.

* These fluctuations can reach 12 miles Figure 1: Diagram of seiche - . SRR eRne oP eiervo'r = This has implications
upriver and impact estuarine sediments. initiation. - igure 5. Daily averages of SO,~ (mg/L) from surface and pore for how wild rice stands

) ) 10000 A water samples are managed in the
ObjeCtlve % 50.00 140 . St. Louis River estuary

= The objective of this research is to study the mobilization of g 50.00 O O ?E»Eg sz \;v#gcr;gg ::)Syfg]gtlr? gto A
porewater and effect of oxygen intrusion on nutrient sulfur g 5 sulfide and sulfate levels  w. o
cycling in anoxic sediments subjected to periodic wetting and S 40.00 o 90 | . Figure 9. Stand of wild rice along the St.
drying driven by seiche (analogous to the one in Lake Superior) £ O O o 60 * In sediments. Louis River in northern Minnesota.
in a laboratory setting. = 20.00 S 40 4 ] a - Selche gctlwty causes constant and periodic oxygen .IntrL.JSIOH

000 é’ 20 l into s_edlment;. whlch clgarly accelerated sulfur oxidation in our
Methcds o , . - . ) - - expenme_ntal mvestlggtlon. N |
AVS remaining (umol-S/g-C) ones = This cyclical hydrological phenomena could participate in the

" Sediment Weodge containing anoxic sediments (1% mud by dry Figure 4. AVS oxidation rate depending on the time of mSubzone A mSubzone B = Subzone C = Saturated Zone release of metals into the water column by changing sulfur
weight to 99% coarse [2 mm] sand by dry weight) was subject exposure to atmospheric oxygen. The different shapes Figure 6. One-Way ANOVA test results for the average speciation, since exposure to oxygen results in oxidizing
JI[:c{)h? S|mulatef[j. 8'h3l_" S?Che tCyfflf_- ot represent the locations of the zones. porewater SO,2 concentration (mg/L). conditions that lead to higher levels of SO,2 and less reduced

u 1IZ0NS posSIitioned In cnaracteristic 10cations. sulfur that can bind metals Strong|y_

= Sediment core samples taken before and after experiment for ] .. i * There is a possibility of also having the same effect with other
acid volatile sulfides (AVS) using the Brouwer Diffusion Method. Inundation FrequenCy PrOXImlty fo Sediment-Water elemental-nutrient cycles, increasing the probability of nutrient

= Daily surface and pore water samples. Analyzed via ion of loads from accelerated carbon mineralization in a dynamic
chromatography. 600 Interface hydrological setting and impacting ecosystem structure .

oy . et [ O * The contribution of this study in outlining the potential

500 100 geochemical implication in near-surface nutrient cycling in
Figure 2: Photo of sediment wedge in 200 oA riparian areas contributes to a more complete understanding of
srr:il;ongl\?vcizcl;int?hbems?e =S erffrzlne(;;ted to 3 AA2 ~ 80 Zﬁ; the seiche’s impact to ecosystems.
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