Table S1. Observational studies of Darwin’s naturalization conundrum at different invasion stages. Studies resulted in varying conclusions: some promoted Darwin’s naturalization hypothesis (indicated by +), others supported the pre-adaptation hypothesis (indicated by -), or found no clear pattern (indicated by 0).
	Invasion stage
	Citation
	Scales (site)
	Approach
	Conclusion

	Introduction
	
	
	

	
	Davies et al. (2011)
	16 to 10816 m2 (California)
	Phylogenetic
	+

	Establishment *
	
	
	

	
	Ricciardi & Mottiar (2006)
	Regional (Global)
	Taxonomic
	0

	
	Tingley et al. (2011)
	Regional (Global)
	Taxonomic
	-

	
	Van Wilgen & Richardson (2011)
	Regional (California, Florida)
	Phylogenetic
	+

	
	Maitner et al. (2012)
	Regional (Florida, New Zealand, and Hawaii)
	Phylogenetic
	-

	
	Skóra et al. (2015)
	Regional (Paraná River)
	Taxonomic
	0

	Naturalization
	
	
	

	
	Rejmanek (1996)
	Regional (California)
	Taxonomic
	+

	
	Mack et al. (1996)
	National (USA)
	Taxonomic
	+

	
	Daehler (2001)
	Regional (Hawaii)
	Taxonomic
	-

	
	Duncan & Williams (2002)
	National (New Zealand)
	Taxonomic
	-

	
	Lambdon & Hulme (2006)
	Regional (Mediterranean islands)
	Taxonomic
	0

	
	Diez et al. (2008)
	Regional (Auckland)
	Taxonomic
	-

	
	Diez et al. (2009)
	National (Australia, New Zealand)
	Taxonomic
	-

	
	Carboni et al. (2013)
	4 m2 to 35 km2 (Italian coasts)
	Phylogenetic
	    +/- †

	
	Ordonez (2014)
	5 to 100 km2 (Global)
	Phylogenetic
	0

	Spread/Impact
	
	
	

	
	Ricciardi & Atkinson (2004)
	Regional (Global)
	Taxonomic
	+

	
	Strauss et al. (2006)
	Regional (California)
	Phylogenetic
	+

	
	Diez et al. (2008) ‡
	Regional (Auckland)
	Taxonomic
	+

	
	Ricotta et al. (2010)
	City (Brussels)
	Phylogenetic
	-

	
	Schaefer et al. (2011)
	Regional (Azores Islands)
	Phylogenetic
	+

	
	Park & Potter (2013)
	Regional (California)
	Phylogenetic
	-

	
	Lim et al. (2014)
	Regional (British Isles)
	Phylogenetic
	0

	
	Strecker & Olden (2014)
	Basin (Lower Colorado River)
	Phylogenetic
	    +/0 §

	
	Bezeng et al. (2015)
	Regional (southern Africa)
	Phylogenetic
	+


* Establishment has been considered as a synonym of naturalization, both describe the process that exotic species sustain self-replacing populations (Pyšek et al. 2004). We used establishment instead of naturalization in the main text because our study is a fine scale approach.

† Scale dependent: the patterns at small spatial scales supported Darwin’s naturalization hypothesis but the patterns at larger spatial scales contradicted the hypothesis.

‡ The authors used the abundance of naturalized exotics as a proxy of spread stage.
§ Scale dependent: this study support Darwin’s naturalization hypothesis at the basin scale, but no clear pattern at the watershed scale.
