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Introduction 
 
In the late 1960s, Edward O. Wilson, the co-
developer, with Robert MacArthur, of the 
equilibrium theory of island biogeography, 
decided, along with his PhD student Daniel 
Simberloff, to test the theory experimentally. 
They focused on the hypothesis that species 
richness on islands represents a 
colonization/extinction balance. Their 
approach was to survey the arthropod species 
present on a series of islands. Then they 
“defaunated” the islands, eradicating all of 
the arthropods. Finally, they resurveyed each 
island, periodically, over time to observe the 
“refaunation” o f the islands. They tested 
three predictions of the theory: that the rate of 
species buildup would decrease with distance 
from a source of colonists; that the species 
number on each defaunated island would 
equilibrate at a value similar to its species 
richness prior to defaunation; and that at 
equilibrium the number of species would not 
change, but that there would be continual 
turnover of the identities of the species 
present. 
 
As you can image, this project sounds easy in 
principle, but was quite difficult in practice! 
The researchers had to find a study system 
where it was possible to characterize an entire 
arthropod community and to kill all species 
without damaging the habitat. They finally 
found a suitable system—scattered individual 
red mangrove trees (Rhizophora mangle) off 
the Florida coast: each tree represents an 
“island” for terrestrial arthropods that live on trees; the trees are small enough to survey completely for 
arthropods; they occurred at different distances from the continuous fringe of mangroves along the coast 
of large islands in the Florida Keys that could serve as a “mainland” source of colonists; and a variety of 
arthropod-specific poisons was available. 
 
An article in the journal Ecology in 1969 (see Wilson and Simberloff 1969) describes the many details 
of experimental design that had to be ironed out for the study. For example, a set of replicate islands that 
differed only in distance to a source of colonists had to be found; the potential colonizing species had to 
be identified (no easy task given the diversity of arthropods!); the scientists had to devise a way of 
avoiding introducing species themselves when they surveyed the islands; a way of effectively 
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defaunating without damaging trees had to be found (methyl bromide fumigation turned out to be the 
best); and a protocol for efficiently surveying each island needed to be developed. 
 
The analysis of data also required a great deal of thought (see Simberloff and Wilson 1969). Because a 
proper test of the theory should only include species that are represented by a breeding population, the 
researchers needed to know about the life history of each species and look carefully at the numbers and 
life stages found on each island. For example, they wanted to exclude strong-flying species, like 
butterflies, that fly long distances to forage on mangrove flowers but do not lay eggs on mangroves. 
Similarly, because no census is ever complete (the researchers estimated that they detected about two-
thirds of species present in each census), care had to be taken not to count an unobserved species as 
extinct if it was simply inactive during a given census. 
 
Detailed case studies such as Simberloff’s and Wilson’s are invaluable to the science of ecology, for 
several reasons. Such classical studies inspire others to repeat them to see if the conclusions apply to 
other types of organisms and in other places (see links, below, to other studies of island recolonization 
following disturbance). In addition, the hard-won, rich datasets that these studies produce can be 
reanalyzed repeatedly to answer new questions. For example, the Simberloff–Wilson data have been 
used to ask whether early colonists are ecologically different from later colonists, or whether the trophic 
structure of the community on each island is restored during recolonization (see links, below, to Papers 
that Reanalyze the Original Dataset). 
 
Simberloff and Wilson’s conclusions have withstood repeated scrutiny, replication, and reanalysis. Their 
study convincingly showed that communities are assembled through processes of colonization and 
extinction, that colonization rates decrease with distance from a source of colonists, and that the number 
of species present reflects a dynamic balance between the rate with which new species are added 
through colonization and the rate with which resident species go locally extinct. 
 
 
Original Papers 
 
Wilson, E. O. and D. S. Simberloff. 1969. Experimental zoogeography of islands: Defaunation and 
monitoring techniques. Ecology 50(2): 267–278. 
http://antbase.org/ants/publications/13357/13357.pdf 
http://www.jstor.org/stable/1934855 
 
Simberloff, D. S. and W. O. Wilson. 1970. Experimental zoogeography of islands: A two-year record of 
colonization. Ecology 51(5): 934–937. 
http://www.juniata.edu/faculty/pelkey/ess325/simbwill1.pdf 
http://www.jstor.org/stable/1933995 
 
 
Links 
(For additional links on this topic, refer to the Chapter 45 Investigation Links.) 
 
Other studies of island recolonization following disturbance: 
 
PubMed Central: Making a virtue out of a necessity: Hurricanes and the resilience of community 
organization 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1413764 
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University of Oxford: Krakatau Research Programme: Long-term research on Krakatau 
http://www.geog.ox.ac.uk/research/biodiversity/projects/krakatau/ 
 
Papers that reanalyze the original dataset: 
 
Heatwole, H. and R. Levins. 1972. Trophic structure stability and faunal change during recolonization. 
Ecology 53(3): 531–534. 
http://www.jstor.org/pss/1934248 
 
Simberloff, D. 1976. Trophic struture determination and equilibrium in an arthropod community. 
Ecology 57(2): 395–398. 
http://www.jstor.org/stable/1934831 
 
Piechnik, D. A., S. P. Lawler, and N. D. Martinez. 2008. Food-web assembly during a classic 
biogeographic study: species’ “trophic breadth” corresponds to colonization order. Oikos 117: 665–674. 
http://thecity.sfsu.edu/~wow/Piechnik2008Oikos.pdf 
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Analyze the Data 
 
Concept 45.6 and Figure 45.17 described a large-scale, long-term study of habitat fragmentation in the 
Brazilian rainforest titled The Biological Dynamics of Forest Fragments Project (see links below for 
Laurance et al. 2002, 2004). 
 

 
 
In BDFFP, newly-isolated patches of forest surrounded by areas that had been turned into pasture for 
cattle quickly began to lose some of their species. The following questions refer to the BDFFP. 
 
Question 1 
Why is it logical to use a theory of island biogeography (Concept 45.5) that was developed to explain 
numbers of species found on islands in the ocean to explain the loss of species from newly-created forest 
patches? 
 
Question 2 
We have stressed that ecological communities are always dynamic—they are always losing some 
species which go locally extinct as well as gaining some new species as colonists. Thus, a given area of 
the intact Brazilian forest was dynamic even before parts of the forest around it were cleared for pasture. 
Consider a hypothetical area within a large forest. How would clearing of the forest around that area 
change colonization and extinction rates within the remaining forest area? 
 
Question 3 
How are the results of the Brazilian study or other similar studies related to the idea of metapopulation 
dynamics discussed in Concept 43.5? 
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Original Papers 
 
Laurance, W. F., T. E. Lovejoy,H. L. Vasconcelos, E. M. Bruna, R. K. Didham, P. C. Stouffer, C. 
Gascon, R. O. Bierregaard, S. G. Laurance, and E. Sampaio. 2002. Ecosystem decay of Amazonian 
forest fragments: A 22-year investigation. Conservation Biology 16(3): 605–618. 
http://www.rnr.lsu.edu/pstouffer/Files/Laurance et al 2001BDFFP-REV1.pdf 
 
Laurance,W., R. Mesquita, R. Luizão, and F. Pinto. 2004. The Biological Dynamics of Forest Fragments 
Project: 25 years of research in the Brazilian Amazon. Tropinet 15 (2/3): 1–3. 
http://www.tropicalbio.org/pastissues/tnv15n2and3.pdf 


