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The relationship between abundance and geographical distribution is central to
modern population ecology (Andrewartha and Birch 1954; Krebs 1985). Distribu-
tion here refers to the number of population sites occupied by a species, whereas
abundance is a measure of plant or animal numbers within a site (Hanski 1982a).
Hanski (1982a) pointed out that distribution and abundance are often studied
separately, the former by biogeographers and the latter by ecologists. The separa-
tion is artificial, however, because small, local populations are often found at the
periphery of a species’ range (Andrewartha and Birch 1954; Hengeveld and Haeck
1982); in other words, local abundances set the limits of distribution (Hengeveld
and Haeck 1981, 1982).

We recognize two kinds of models that relate distribution and abundance: static
and dynamic. In a static model, the distribution and abundance of a species do not
vary through time, barring major climatic or habitat changes (Rapoport 1982).
Whittaker (1967) proposed that environmental gradients cause abundance to de-
cline near the edge of a species’ range. Brown (1984) recently expanded Whitta-
ker’s concept to two spatial dimensions as an explanation for peak abundances
near the center of a species’ geographic range. Both hypotheses are consistent
with Grinnell’s idea of the niche as ‘‘the range of values of environmental factors
that are necessary and sufficient to allow a species to carry out its life history’’
(James et al. 1984). The decline in abundance near the edge of the range may be
caused by a variety of factors, both physical and biological (Andrewartha and
Birch 1954; Terborgh 1973).

Other static models do not predict a gradual decline in abundance toward the
periphery of the range, and many mechanisms can lead to abrupt distributional
limits. For example, MacArthur (1972) discussed how behavioral interactions can
cause abundances of two species to decline sharply at a zone of contact. Terborgh
(1971) presented a model incorporating both environmental gradients and compet-
itive effects to explain the vertical distribution of bird species on an elevational
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