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Abstract. This paper describes the responses of three epilimnetic phytoplankton communities to
experimental nitrogen and phosphorus enrichment as compared to the phytoplankton community in
a fourth, unmanipulated, lake. Increased nutrient inputs increased total phytoplankton biomass,
primary productivity, chlorophytes, cryptomonads and species turnover rates in all three enriched
lakes; cyanobacteria increased in two of the three enriched lakes. However, nutrient addition also led
to declines in previously dominant dinoflagellates and chrysophytes, and in species diversity. At the
species level, there were large changes in community composition from year to year in both enriched
and reference lakes, suggesting that phytoplankton community composition is highly dynamic even
in the absence of enrichment. Overall, changes in total biomass, productivity and species diversity
were consistent among the enriched lakes, while changes in species composition differed due to
variation in the physical, chemical and biotic environment of each lake. This suggests that aggregated
variates are more useful for quantitative prediction of nutrient effects, while species responses can be
used to signal qualitative differences in environmental conditions among lakes.

Introduction
Eutrophication of lake ecosystems is of great concern, in part because humans
rely heavily on clean water for fish, drinking, irrigation and industry. Research on
eutrophication is extensive and ranges from comparative studies (Vollenweider,
1976) to deliberate whole-lake experiments to assess the impacts on lake physics,
chemistry and biology (Schindler, 1977; Stockner, 1981; Holmgren, 1984; Johan-
nessen et al., 1984; Perrin et al., 1984; Welch et al., 1989).

Phytoplankton are the focal point for biological studies of eutrophication for
several reasons. First, growth of primary producers is tied directly to nutrients,
making phytoplankton the most likely group of organisms to respond to increased
nutrient availability. Second, phytoplankton community composition can have
strong influences on water quality. For example, toxin-producing cyanobacteria
can make water unsafe for drinking (Repavich et al., 1990). Furthermore, the
transfer of primary production to higher trophic levels depends on the effective
utilization of the phytoplankton community as a food source. When zooplankton
cannot effectively graze phytoplankton, the energy and nutrients contained
within phytoplankton are lost from the pelagic food web. A predictive under-
standing of the effects of increased nutrients on phytoplankton biomass, produc-
tivity and community composition is therefore important.

In this paper, we describe the responses of epilimnetic phytoplankton
communities to identical and simultaneous nutrient additions in three experi-
mental lakes. We describe changes in total biomass, primary productivity, major
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