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Abstract.—We have extended the analyses of Pimm et al. on the risks of extinction to include
attributes of the environment, as well as species characteristics, as potential determinants of
the risk of extinction. We find their earlier conclusion that large-bodied species are at greater
risk of extinction at high population sizes is not supported by the data, nor is the contention
that more variable populations are at greater risk of extinction. Our analyses suggest that small
populations of small-bodied birds on oceanic islands are more vulnerable to extinction than
are large populations of large-bodied birds on more protected islands. Moreover, a significant
interaction of body size with type of island (channel vs. oceanic island) indicates that body size
influences time to extinction differently depending on the type of island. The potentially complex
interactions among determinants of extinction suggested by these data and analyses indicate
that conservation policies will need to consider the intricate interactions among characteristics
of both the species and the environment. Furthermore, our analysis illustrates the inability of
current models to account for any more than about 45% of the variance in extinctions of popula-
tions from an extensive data set on bird populations from small islands surrounding Britain.
Thus, the ability of models to predict the risk of extinction of particular species on particular
islands is still very limited. Policy concerning the management of reintroduced species, there-
fore, should include data from the species and environments in question as well as model
predictions of the risk of extinction.

Understanding the mechanisms of extinction is fundamentally important to con-
servation biologists and wildlife managers concerned with preserving animal pop-
ulations. It has been argued that factors contributing to extinction of species are
primarily properties and processes within and among species such as predation,
competition, and the propensity of a population to vary in size over time (MacAr-
thur 1972). Indeed, this view specifically subordinates proximate interactions be-
tween individuals and the environment as important contributors to the risk of
extinction (Diamond 1973). A different view holds that ‘‘Gleasonian persistence
[of species within a community] relies upon a larger set of influences that includes
both autecology and synecology’’ (Strong 1986, p. 257). Indeed, theoretical mod-
els of extinction predict that population persistence is more sensitive to environ-
mental variation than demographic stochasticity (Leigh 1981; Goodman 1987).
Thus, mechanisms underpinning ecological results, such as the probability of
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extinction, likely depend both on properties of species (such as population growth
rates and carrying capacities, competitive dominance, dispersal capacity, etc.)
and on characteristics of the environment with which individuals in the population
interact (such as time and space variation in equable environments or productivity
of the habitat). The relative importance of species properties and of proximate
interactions with the environment is still a matter of conjecture and surely de-
pends on the particular blend of species characteristics and environmental charac-
teristics (Schoener 1986).

In a recent article, Pimm et al. (1988) presented theoretical arguments and
analyses of data concerning the ways in which characteristics of bird species may
affect their probability of extinction. Based on data analyses from 351 populations
of 67 species of birds from 16 small islands surrounding Britain, they reported
four major findings: first, their analyses supported the hypothesis that the proba-
bility of extinction is lower for large populations than for small populations; sec-
ond, their analyses suggested that at population sizes less than 7-10 breeding
pairs, the probability of extinction is smaller for large-bodied species than for
small-bodied species, while the reverse was suggested when populations were
greater than seven nesting pairs; third, their data indicated that the probability of
extinction is greater for migratory species than for resident species; and, fourth,
they argued that risk of extinction is greater for species whose populations vary
greatly through time (see also Diamond 1984).

The purpose of our article is to reassess the conclusions in Pimm et al. (1988)
by conducting new analyses that consider environmental variables, as well as
attributes of species, as determinants of the probability of extinction. Our reanaly-
sis of the data from the British island birds confirms (a) that risk of extinction is
inversely related to population size but also shows (k) that large-bodied species
are never at greater risk of extinction than are small-bodied species at any given
population size, (¢) that there is no evidence for the hypothesis that risk of extinc-
tion is correlated with population variation, and (d) that the risk of extinction
suffered by both resident and migratory species is complexly interrelated with
characteristics of the environment.

DATA AND THEIR TREATMENT

In exploring mechanisms underlying the probability of extinction, we reana-
lyzed data from Pimm et al. (1988) and conducted new analyses. We used data
from Pimm et al., but the data we used, and our approach, differ from Pimm et
al. in several ways. For example, in some of our analyses, we restricted the data
we used to those in which extinctions actually occurred (out of 351 species-island
combinations from which extinctions could occur, only 185 did occur). In order
to see whether this restricted use of data could influence our results, we also
conducted a Cox regression analysis that used data both from populations that
went extinct and those that did not. Finally, we used the logarithm of time to
extinction as a dependent variable in our analyses. (See below for details of these
differences.)






