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Introduction

For centuries biologists have been intrigued by the wide variation in range sizes 
among species. While some species occupy almost all of Earth�s terrestrial or marine 
area, others are only found in single freshwater springs or on small, isolated islands 
(Brown et al. 1996). In general, these narrow-ranged species also have smaller popu-
lation sizes (Gaston 1996, Gaston et al. 1997) and are under greater risk of extinction 
(Johnson 1997, Gaston & Fuller 2009, Ripple et al. 2017). Therefore, understanding 
the factors that drive variation in range size is crucial for better management plans 
and conservation efforts. 

Ultimately, only a few ecological processes should be important in determin-
ing a species range size: dispersal to a new habitat, successful colonization of that 
habitat and (avoidance of) local extinctions (Hanski 1982, Gaston & He 2002, Holt 
& Gomulkiewicz 1996, MacArthur & Wilson 1967, Brown & Kodric-Brown 1977). 
On a more local scale, this can be seen as the different factors that affect population 
size, summarized by a single population equation Nt+1 = Nt + b � d + i � e, where N 
is the population size at a given locality, t is time, b is birth, d is death, and i and e are 
immigration and emigration respectively (Gaston 2009). Dispersal is a logical unify-
ing process that relates to all these parameters as it not only affects population sizes 
through demographic rescue, but also by bringing genetic variation that can affect 
the birth and deaths parameters through local adaptation.

Dispersal can be defined as the combination of all movements of individuals or 
propagules with consequences for gene flow across space (Ronce 2007), which can 
be seen as an emergent property of a multi-stage process that consists of three stages: 
departure, transfer and settlement (Clobert et al. 2009, Bonte et al. 2012). Dispersal 
is one of the most remarkable processes affecting species range sizes acting at sev-
eral spatial and temporal scales, from local eco-evolutionary dynamics to large scale 
biogeographical and macroecological patterns. All organisms, including those that 
are generally considered as �sedentary�, move during at least part of their life cycle. 
For example, plants disperse through seeds while corals can disperse large distances 
during their early life stages through pelagic larvae. Many organisms disperse either 
actively, passively (through e.g. wind, water or other organisms) or both. Although 
dispersal might be the intended outcome of traits selected for dispersal per se, it can 
also be a by-product of traits being selected for other reasons than dispersal (Bur-
gess et al. 2015). Irrespective of whether the causes of dispersal are a by-product or 
not, the net displacement resulting from the combined effects of all the different 
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