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ABSTRACT 

Carpenter, S.R. and Lodge, D.M., 1986. Effects of submersed macrophytes on ecosystem 
processes. Aquat. Bot., 26: 341--370. 

Both natural and managed ecosystems experience large fluctuations in submersed 
macrophyte biomass. These fluctuations have important consequences for ecosystem 
processes because of the effects of macrophytes on the physical/chemical environment 
and littoral biota. 

The first part of this paper reviews the effects of submersed macrophytes on the 
physical environment (light extinction, temperature, hydrodynamics, substrate), chemical 
environment (oxygen, inorganic and organic carbon, nutrients) and the biota (epiphytes, 
grazers, detritivores, fishes). This extensive literature suggests that variations in macro- 
phyte biomass could have major effects on aquatic ecosystems. 

The second part of this paper considers the ecosystem consequence of several common 
changes in submersed macrophytes: replacement of vascular macrophytes by bryophytes 
during lake acidification; short-term biomass changes caused by invasions of adventive 
species, cultural eutrophication or macrophyte management; and changes in littoral 
grazers. These scenarios illustrate the importance of macrophytes in ecosystems, but 
raise many questions which cannot be answered at present. Controlled, whole-lake 
macrophyte experiments are needed to resolve these open questions. 

INTRODUCTION 

Submersed macrophytes have major effects on_productivity and biogeo- 
chemical cycles in fresh water because they occupy key interfaces in stream 
and lake ecosystems. Most macrophytes are rooted, and constitute a living 
link between sediments and the overlying water. Macrophytes grow between 
the shoreline and open waters dominated by plankton, and can potentially 
intercept or modify material flows from land to the pelagial zone. Finally, 
the life cycles of macrophytes are intermediate in length, much longer 
than those of plankton but generally shorter than those of fish. In temperate 
lakes, the production--decomposition cycle of macrophytes, and the as- 
sociated biogeochemical fluxes, follow an annual cycle (Carpenter, 1980a). 
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