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Appendix 1 
Table A1. Four metacommunity paradigms and their underlying assumptions 

Paradigm1 Description Assumptions 
Dispersal Patch 

heterogeneity 
Species differences 

Species 
sorting 

Patch heterogeneity causes 
spatial separation of 
species’ niches. Dispersal 
facilitates species 
(re)establishment in patches 
where they perform best 

Frequent 
enough to 
enable species 
to reach 
suitable habitat 
patches 
following local 
extinction or 
shifting patch 
characteristics 

Heterogeneous Species perform 
differently in different 
habitats 

Mass 
effects  

Source patches in which a 
species performs well 
supplement sink patches in 
which it performs poorly 

Frequent 
enough to 
maintain sink 
populations 
(immigration 
rate > local 
extinction rate) 

Heterogeneous Species perform 
differently in different 
habitats 

Patch 
dynamics  

Spatial dynamics are driven 
by colonization and 
extinction rates, which are 
altered by species 
interactions within patches  

Species have 
different 
dispersal 
abilities 

Homogenous Species coexist 
regionally, and may 
coexist locally2 or 
exclude each other 
locally3  

Neutral  Species are equivalent in 
competitive and dispersal 
abilities and undergo 
stochastic changes in 
abundance over time 

Species have 
equal dispersal 
abilities 

Homogenous 
(or species do 
not respond 
differently to 
heterogeneity) 

Species are 
ecologically equivalent 

1Paradigms are summarized based on Leibold et al. (2004) 
2For example weak competition and facilitation (Klausmeier 2001) 
3For example competition-colonization tradeoff (Tilman 1994) or unstable predator–prey 
dynamics (Taylor 1990) 
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Appendix 2 
Details of literature review 
In December 2014, we searched the Web of Science for articles with “diversity” AND 
“metacommunity” AND (“dispersal” OR “connectivity”) in the title, abstract or keywords; this 
returned 320 results, all of which were assessed for inclusion. We also searched (“metacommunity” 
AND “dispersal” AND “diversity”) in Google Scholar; this returned 6470 results, of which the top 
(ranked by relevance) 150 papers were assessed for inclusion. In November 2015, we repeated the 
Web of Science search using the terms “diversity” AND (“metacommunit*” OR “patch”) AND 
(“dispersal” OR “connect*”) AND “experiment*”; this returned 107 results, all of which were 
assessed for inclusion. We supplemented these with experiments that met our criteria cited in a 
meta-analysis (Cadotte 2006) and a review (Logue et al. 2011) on similar topics. We also included 
any relevant studies that met our criteria cited in papers found in online searches. 

We included only experiments; all reviews, frameworks, theoretical papers, simulations and 
observational studies were excluded. We restricted our review to experiments that manipulated the 
rate at which individuals move between habitat patches (either by directly altering the rate at which 
individuals move between patches or by manipulating patch connectivity) using two or more levels 
of dispersal (including any no-dispersal controls) and measured (any type of) diversity in two or 
more patches. Studies used various methods to quantify alpha and beta diversity. For beta diversity, 
we report whichever measure was included in the paper (e.g. Bray–Curtis, Jaccard’s, γ/α, γ-α). For 
alpha diversity, we report local species richness results for consistency, except in the two cases 
where only Shannon diversity was reported (France and Duffy 2006, Steiner et al. 2011); for these 
two studies, we report Shannon diversity results for alpha. In addition to testing the dispersal-
diversity relationship, several of the experiments included here also tested how additional factors 
(ex: directional dispersal, metacommunity size, disturbance) affect diversity. In these cases, results 
comparing diversity across different dispersal levels (within a level of the additional factor) were 
extracted.   

This resulted in the inclusion of 50 studies published between 1996 and 2015 (Fig. A2). A 
complete list of these 50 studies along with the relevant methods and results for each is available in 
the Dryad Digital Repository (Grainger and Gilbert 2016). 
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Figure A2. Publications dates of studies included in our review.	
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