The small island effect: an appraisal of mechanisms
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Abstract

The small island effect (SIE) can be broadly described as a different relationship between
island area species richness on smaller islands compared to larger ones. The first graphical
representation of the pattern was in 1963, and the SIE has been the subject of widespread
renewed interest over the last 15 years. However, there is still considerable debate surround-
ing the mechanisms underpinning the pattern. In this regard, a number of mechanisms have
been argued to underpin the prevalence of SIEs in island systems, and these can be broadly
split into two groups: 1) mechanisms based on the idea that on small islands extinction rates
vary independently of island area, and 2) mechanisms focused on a primary role for habitat
diversity in driving the SIE. However, these different mechanisms have been studied in isola-
tion and we lack a clear understanding of their relative importance. Here, we focus on a large
and well sampled dataset of plant species distributed across multiple islands of varying size in
the Aegean Sea. First, we compiled a database of the presence-absence of 3262 native plant
species on 173 Aegean islands. We then compared piecewise regression models with standard
linear SAR models to assess whether there was a breakpoint in the SAR (i.e. a traditional
SIE). After finding strong statistical support for the presence of a SIE in the data, we used
information on island characteristics and the evolutionary relationships between species to
undertake an extensive evaluation of the mechanisms driving the observed SIE. Our findings
provide evidence supporting the role of habitat diversity in driving the traditional SIE, and
thus improves our understanding of community assembly on islands more generally.
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