
Abstract The cascade model successfuly predicts many 
patterns in reported food webs. A key assumption of
this model is the existence of a predetermined trophic
hierarchy; prey are always lower in the hierarchy than
their predators. At least three studies have suggested
that, in animal food webs, this hierarchy can be ex-
plained to a large extent by body size relationships. A
second assumption of the standard cascade model is
that trophic links not prohibited by the hierarchy occur
with equal probability. Using nonparametric contingen-
cy table analyses, we tested this “equiprobability hy-
pothesis” in 16 published animal food webs for which
the adult body masses of the species had been estimat-
ed. We found that when the hierarchy was based on
body size, the equiprobability hypothesis was rejected
in favor of an alternative, “predator-dominance” hy-
pothesis wherein the probability of a trophic link varies
with the identity of the predator. Another alternative to
equiprobabilty is that the probability of a trophic link
depends upon the ratio of the body sizes of the two spe-
cies. Using nonparametric regression and liklihood ra-

tio tests, we show that a size-ratio based model repre-
sents a significant improvement over the cascade mod-
el. These results suggest that models with heterogene-
ous predation probabilities will fit food web data better
than the homogeneous cascade model. They also sug-
gest a new way to bridge the gap between static and dy-
namic food web models.
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Introduction

Ecologists have reported a number of patterns in food web
collections (Lawton 1989; Yodzis 1989; Pimm et al. 1991;
Hall and Raffaelli 1993) including patterns in the number
of prey per predator (MacDonald 1979); in the proportions
of basal, intermediate, and top species (Briand and Cohen
1984; Cohen and Briand 1984); in the length of food
chains (Elton 1927; Hutchinson 1959; Pimm and Lawton
1977; Pimm 1982; Briand and Cohen 1987); in the lack of
feeding loops (acyclicity) (Gallopin 1972); and in patterns
of overlap in prey use by predators (intervality) (Cohen
1977, 1978; MacDonald 1979; Sugihara 1982, 1984). De-
spite concerns about the quality of the data and the reality
and/or relevance of the patterns (e.g., Paine 1988; Hall
and Raffaelli 1991; Polis 1991, 1994; Martinez 1993; 
Polis and Winemiller 1996), the search for a theory to ex-
plain the patterns continues (e.g., Bengtsson 1994; Cohen
1994; Martinez and Lawton 1995; Solow 1996; Solow
and Beet 1998).

Among the alternative theories (Lawton and Warren
1988; Lawton 1989) are various forms of the phenome-
nological cascade model (Cohen and Newman 1985; 
Cohen et al. 1990a) which duplicate many of the patterns
listed above surprisingly well (Lawton and Warren
1988). The cascade model (which we describe in detail
below) makes two crucial assumptions. The first of these
is that there is a predetermined trophic hierarchy or “cas-
cade” of the species in any particular food web. This
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