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Abstract.  Anthropogenic eutrophication is often associated with phosphorus loss from the landscape to streams and ultimately reservoirs, particularly from pastures fertilized with animal manure in the Ozarks, USA.  Thus, phosphorus concentrations and loads are assumed to be the limiting factor regulating algal productivity in Ozark reservoirs.  However, nitrogen concentrations and loads could also limit or co-limit algal community productivity.  We evaluated nutrient limitation of phytoplankton and periphyton in-situ over three seasons in a small eutrophic reservoir (Lake Eucha) in the Ozarks of Northeast Oklahoma, USA.  Nutrient limitation was determined using floating enclosures (gas permeable polyethylene) for phytoplankton and passive diffusion periphytometers for periphyton at both riverine and lacustrine sites in 2003.  Distinct spatial and temporal differences in ambient water quality and nutrient limitation bioassays were observed.  Water chemistry was predominantly homogenous between the riverine and lacustrine sites during the deployments, except ambient NO3 was greater in the winter of 2003.  Algal growth was limited by the availability of N and P at both the riverine and lacustrine sites.  During the summer and fall of 2003, N limitation as well as co-limitation of N+P was evident in the phytoplankton enclosures while P limitation as well as co-limitation of N+P was shown with the passive diffusion periphytometers.  In the winter of 2003, P limitation as well as co-limitation of N+P was observed in the phytoplankton enclosures at the riverine site while no nutrient limitation was shown at the lacustrine site.  There was no nutrient limitation observed with the passive diffusion periphytometers at either site during the winter of 2003.  This lack of algal response may be attributed to significant increases in the availability of dissolved nutrients near the air-water interface following fall mixis.
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