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            Abstract
Biological invasions pose considerable threats to the world’s ecosystems1 and cause substantial economic losses2. A prime example is the invasion of the gypsy moth in the United States, for which more than $194 million was spent on management and monitoring between 1985 and 2004 alone3. The spread of the gypsy moth across eastern North America is, perhaps, the most thoroughly studied biological invasion in the world, providing a unique opportunity to explore spatiotemporal variability in rates of spread. Here we describe evidence for periodic pulsed invasions, defined as regularly punctuated range expansions interspersed among periods of range stasis. We use a theoretical model with parameter values estimated from long-term monitoring data to show how an interaction between strong Allee effects (negative population growth at low densities)4 and stratified diffusion (most individuals disperse locally, but a few seed new colonies by long-range movement)5 can explain the invasion pulses. Our results indicate that suppressing population peaks along range borders might greatly slow invasion.
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                    Figure 1: 
                        Map showing the years of first quarantine of the gypsy moth in the eastern United States.
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Figure 2: 
                        Nonparametric spatial correlation function showing geographically synchronized rates of invasion out to a distance of 600 km.
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Figure 3: 
                        Periodic invasion pulses in the gypsy moth.
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Figure 4: 
                        Simulation model.
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A moth in the country
The spread of the Eurasian gypsy moth across the United States following its accidental introduction in 1869 is one of the most familiar and dramatic examples of a biological invasion. Invasions like this are a major threat to the stability of the world's ecosystems. Taking the gypsy moth invasion as the model, Johnson et al. show the combination of Allee effects (depressed population growth at low densities) and habitat patchiness is sufficient to cause the periodic invasion pulses that are observed. This means that it may be possible to slow invasions by gypsy moths and other species by suppressing peaks in population cycles at range borders.
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