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Statistical distributions of West Indian land bird families
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ABSTRACT. Island distribution patterns of species in thirty-one families of
West Indian land birds are analysed. Species—area regressions of individual
families are ambiguous because the slopes of these regressions are a function of
family size. Rarefaction gives the result of all islands supporting close to the
expected number of families based on a random draw, although small islands
tend to be family-poor and large islands family-rich. The expected number of
species in each family was generated from a hypergeometric model, sampling
without replacement from the total list of species. With this model no island has
fewer species in any family than expected by chance, although some islands have
more species than expected. Confamilial sympatry in the Columbidae and
Mimidae is consistently greater than expected with this technique. Some assump-
tions of a random draw of species from an equivalent species pool for all islands
are biologically unrealistic. However, the hypergeometric model avoids many
biases inherent in species—area regressions of families and is preferable to regres-

sion analysis for preliminary identification of unusual family distributions.

Introduction

Competition is considered to be a major force
organizing West Indian land bird communities.
Lack (1976) emphasized its role in determining
the distribution of confamilial species, and
Johnston (1975) also believed that competi-
tion limited the coexistence of congeners.
Studies of the taxon cycle (Ricklefs & Cox,
1978), habitat saturation (Terborgh &
Faaborg, 1980), and interactions with anolis
lizards (Wright, 1981) have all emphasized the
role of competition in this system.

Terborgh (1973) also concluded that com-
petition regulates the degree of sympatry
within a family, based on his examination of
species—area regressions of West Indian land
bird families. The interpretation of species—
area regressions is popular in ecology (Preston,
1962; MacArthur & Wilson, 1967), but is

problematic because the mechanisms that
produce this relationship are not known
(Connor & McCoy, 1979; Gilbert, 1980).
Here, we demonstrate that this approach
(Terborgh, 1973; Faaborg, 1979) is com-
plicated by several statistical problems.
Terborgh’s (1973) conclusions are not sup-
ported by these regressions. Of course, many
non-regression data have been taken as
implicating competition among West Indian
birds (Johnston, 1975; Ricklefs & Cox, 1978;
Terborgh & Faaborg, 1980; Wright, 1981),
but we are not addressing them in this paper.
Instead, we have restricted our attention to
the regression technique.

We have used two random models, rare-
faction and a hypergeometric draw, to evaluate
the distribution of West Indian land bird
families. The models test two related, but
distinct, null hypotheses.  Rarefaction
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