
Special Feature 

The Relative Contributions of Top-Down and Bottom-Up Forces in 
Population and Community Ecology, 

Ecologists have been debating the importance of top-down vs. bottom-up controls on pop- 
ulation and community dynamics for years. In the context of trophic interactions, the importance 
of resources (bottom-up) vs. predators (top-down) in controlling and limiting organisms is an 
old discussion. More recently, issues of top-down vs. bottom-up forces and approaches for 
studying ecological processes have been discussed in the areas of foodwebs, ecosystems, and 
global ecology. While the issue is not new, the context and complexity of the discussion is 
expanding. This Special Feature examines some approaches and impediments to perceiving and 
measuring the relative strengths and interactions among the biotic and abiotic forces that de- 
termine population, community, and ecosystem patterns in nature. 

The Special Feature begins with a paper arguing that a synthetic view of the relative importance 
of top-down and bottom-up forces in dynamics of terrestrial systems is possible, but requires 
explicit attention to heterogeneity among species, in the abiotic environment, and within pop- 
ulations at each trophic level. Hunter and Price propose a bottom-up template, in which het- 
erogeneity at the resource level permeates through the system but is further altered by effects 
cascading down. One result of their model is that species at any level in a trophic web can 
dominate community and population dynamics. 

In the next paper, Power examines some of the factors that determine the relative strength 
of top-down and bottom-up forces in food webs. She concludes that synthetic, flexible views of 
the varying roles of top-down and bottom-up forces in food webs exist and have been formalized 
into a small number of conceptual models; she goes on to illustrate, however, that testing of 
these models is impeded by a number of unresolved methodological issues and assumptions 
that must be addressed by ecologists. 

Strong furthers the argument for the importance of heterogeneity or differentiation within and 
among trophic levels, concluding that, in high-diversity systems, top-down forces do not cascade. 
Rather, he suggests that the complexity of the interactions among species and populations buffer 
the effects of top-down forces. 

In the final paper, Menge addresses the links and interactions between top-down and bottom- 
up controls in marine benthic communities. The paper first discusses why marine benthic studies 
have contributed relatively little to the debate, and then discusses tests of the proposition that 
bottom-up and top-down factors are tightly linked and interactive in rocky intertidal commu- 
nities. 

All of these papers agree with the premise that top-down and bottom-up forces act on pop- 
ulations and communities simultaneously. The discussion is no longer about which occurs, but 
rather about what controls the strength and relative importance of the various forces under 
varying conditions, and what drives the feedbacks and interactions among multiple trophic 
levels. 
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