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Abstract:
The relationship between land use, chemical dynamics, arid benthic plant corrmunities in Georgetown
Lake was investigated from 1973-1975 and 1981-1982. Experimental enclosures were used to isolate
littoral macrophyte communities and evaluate effects on aquatic chemistry. Over 90% of the
Georgetown Lake drainage was covered by natural vegetation, primarily coniferous forest. Cultural
development is concentrated around the reservoir, but does not appear to be affecting basin water
quality or recreational values due to the small relative area (<3% of the total) developed. Results of a
septic system survey indicated that domestic wastes are not having a significant impact csi water
quality. Macrcphyte communities were found to dominate primary productivity and strongly influence
chemical dynamics in the reservoir. Canopy coverage of Potamoqeton praelonqus doubled between
1975 and 1981. An exponential growth rate of 0.1155/yr was calculated for this population. Standing
crops of other macrophyte communities appeared to vary annually in response to meteorological and
hydrological conditions. During July-September, 1974, benthic communities accounted for an average
of 90% of gross reservoir photosynthesis and 73% of reservoir respiration. Carbon limitation was
suggested as a cause of declining photosynthetic rates in late summer. Rooted aquatic vascular plants
were not limited by nitrogen or phosphorus availability, as indicated by tissue analysis. Ccmmunity
oxygen consumption under ice cover ranged from 0.08-0.32 g O2/m^2/day. Positive rates of oxygen
production (0.089-0.174 g O2/m^2/day) were measured at shallow sites and attributed to algal
photosynthesis. The majority of oxygen uptake was attributed to benthic communities. Concentrations
of inorganic dissolved phosphorus remained low thoughout the ice-free periods and suggested
regulation by calcium hydroxyapatite solubility equilibria. Regulation of pH by macrophyte
photosynthesis is implicated in control of phosphorus solubility. Rates of internal phosphorus loading
up to 3.83 mg P/m^2/day were calculated. Major internal sources of nitrogen identified were release
from sediments during winter anoxia and release from littoral sediments during late summer. Sediment
accumulation rate was estimated at 0.25 cm/yr, equalling 1050 g dry matter/m^2/year. Vertical
distribution of sediment phosphorus indicated an upward mobilization, which was attributed to uptake
and redeposition by rooted vascular plants. Mass budgets for nitrogen and phosphorus indicate that
major nutrient sources are natural and within acceptable levels. Phosphorus loading rates are negative,
but dissolved phosphorus supplies are being buffered by sediment phosphorus supplies. 
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