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Island Biogeographic Theory and Conservation Practice:
Species—Area or Specious—Area Relationships?
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We present statistical techniques to evaluate species—area regressions and
models of faunal and floral collapse and apply these techniques to several
recent examples from the literature. The application of these models to
the design of nature reserves is unwarranted. These models have low
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species number. Their parameter estimates are sensitive to particular
cases. Consequently, estimates from these models range over several
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Species-area and faunal collapse models give unreliable estimates; 959
prediction intervals and inverse prediction intervals routinely span two or
more orders of magnitude. These models should be subordinate to
autecological considerations in policy formulation.

INTRODUCTION
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Fig. 1. Frequency histogram of the percent variation in species number explained by
regression on area (R? adj) for the 100log-log models in Connor & McCoy (1979). p is
the mean, o the standard deviation.
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Fig. 2. Data from Fig. 1 partitioned into taxonomic groups. Open circles are the means
for each group.
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If the estimate from a species—area regression is the primary consideration
in adopting a particular conservation strategy, then a high value for
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estimate is a secondary consideration, then a lower value for R? adj may
be acceptable.

We present the 100 log-log species—area regressions published in
Connor & McCoy (1979) as a general assay of the explanatory power of
area. On average, these models explain slightly less than half the variation
in species number (R?adj; mean = 0-49, standard deviation = 0 28) In
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incorporation of other variables such as a measure of habitat
heterogeneity or resource availability may be necessary.

Sensitivity of parameter estimates to influential cases

Each observation in a regression influences the estimation of the slope
and intercept. However, all observations do not have equal weight; points
that are far removed from the average species number or the average area
may have inordinate influence. The observations in species—area
regressions frequently span several orders of magnitude. These models
may be especially sensitive to influential cases even when the data are log-
transformed. For example, Johnson & Simberloff (1974) analyse the
number of plant species in the British Isles and conclude that habitat
heterogeneity, as measured by the number of soil types, is an important
predictor of species diversity. McCoy & Connor (1976) reanalyse these
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confidence. Prediction intervals may be more appropriate to conservation
practice since the number of species a particular area will contain, not the
average number of species reserves of a given area will contain, is
estimated. Prediction intervals are typlcally wider than confidence
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1(c).
In conservation practice, the area required to preserve a given number
of species is often estimated (Ward & Lakhani, 1977; Kitchener et al.,
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...the luxuries of confidence limits and certainty are ones that
conservation biologists cannot now afford, given the rate of habitat
destruction documented in many of the chapters of this book.
Constructive criticism is welcome, but to embrace the purist’s motto
of ‘insufficient data’ is to abandon the bleeding patient on the table.
(p- 268)

We agree that the situation is serious, but we do not agree that the urgency
of conservation makes demonstrably inadequate models acceptable.
Soulé’s contention of ‘insufficient data’ is valid if only area is considered in
nature reserve design. Ecologists must shift their attention from area
alone, and consider more specific autecological factors in the preservation
of endangered species. The urgency of preserving natural diversity
demands this.
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