Inorganic nitrogen transformations in the bed of the Shingobee River,
Minnesota, USA: Integrating hydrologic and biological processes using
sediment perfusion cores
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ABSTRACT: Inorganic M transformations were examined in streambed sediments from the
Shingobee River using sediment perfuzion corez. The expermental design simulated groundwater-
stream water mixing within sediment cores, which provided a well-defined one-dimensional
representation of in situ hydrologic conditions, Two distinct hvdrologic and chemical settings
were prezerved in the sediment cores: the lowermost zedimentz, perfused with groundwater,
remained anaerobic during the incubations, whereas the uppermost sediments, perfused with
oxic water pumped from the overlving water column, simulated stream water penetration into the
bed, The maintenance of oxic and anoxic zones formed a biologically active aerobic-anaerobic
interface, Ammonium (MH ] diszolved in groundwater was tranzported conzervatively through the
lowwer core zone but was removed as it mixed with aerated recvcle water, Concurrently, a small
quantity of nitrate (NO-, | equaling ~25% of the MH' loss was produced in the upper sedi-ments,
The MH', and MO, profiles in the uppermost sediments resulted from coupled nitrfication-
denitrification, because aszimilation and sorption were negligible, We hypothesize that anaerobic
microzites within the aerated upper sediments supported denitrification. Rates of nitrification and
denitrfication in the perfusion cores ranged 42-209 and 53-160 mg M m? day”, respectively, The
uze of modified perfuzion corez permitted the identification and quantification of M
transformationz and verified process control by surface water exchange into the shallow
hvporheic zone of the Shingobee River,
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