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Body size data per species
Data from maximum snout-vent length (SVL) for males and females and sexual size dimorphism were collected by S. Poe from one to 15 specimens. For those species only known from type material (i.e., holotype; 32 species for mainland and islands) we used the maximum SVL for both sex and therefore the SSD was coded as 1 (i.e., no sexual dimorphism). A recent study from Armstead & Poe (2015) suggests that N = 1 is an adequate sample size for comparative analyses. Data were deposited in DRYAD (see main text). All analyses were repeated excluding those species with a single specimen measured (see figures S11-S14). We found highly similar results, except for the estimation of rates of SVL evolution which showed that mainland species-poor forms evolved little in body size likely driven by a habitat filtering mechanism (Figure S13). By contrast, results were similar for SSD evolution either including or excluding species without data (Figure S13). 
Patterns of co-occurrence at large scales in Anolis lizards
We compiled distributional information for almost all known species of Anolis (377 spp) from several sources (Poe et al. 2017; Velasco et al. 2018; in review). We overlapped range maps from all species using a grid system of 25 km x 25 km of cell size to create a presence-absence matrix of species by sites using the lets.presab R function from letsR package (Vilela & Villalobos 2015). Using this presence-absence matrix we calculated the number of species that co-occur inside the distributional range of each species using the lets.field R function from letsR package. The cell size selected by us responded to a compromise between the scale of our distributional information (i.e., range sizes; see Velasco et al. 2018) and computational effort. However, it is possible to use smaller cell size (e.g., 10 km, 5 km, 1 km) to conduct these same matrix operations.
The number of species co-occurring within each distributional area is widely known in the macroecological literature as the diversity field (Arita et al 2008; Villalobos & Arita 2010; Borregaard & Rahbek 2010). The diversity field is an emergent property of species that refers to the set of species richness values across several sites in its distributional area (Arita et al. 2008; Villalobos & Arita 2010) (Figure S3). It should be clear that these patterns of co-occurrence at large spatial scales are driven by different factors including similar niche requirements (Wiens & Graham 2005), competitive interactions (Diamond 1975; Gotelli et al. 2010), differential dispersal abilities between species (Svenning et al. 2008) and/or geographical constraints across regions (Colwell & Less 2000).
The number of congeners co-occurring inside each species’ geographic ranges in Anolis allow us to classify species from those co-occurring with any or few congeners (i.e., solitary or species-poor forms; Williams 1969; Poe et al 2009) with many congeners (species-rich forms; Table S1-S2). We classified species according to maximum number of co-occurring species using quantiles (see Figure S4). We classified species as follows: solitary (i.e., those occurring without any other congener; these species are all insular), insular, mainland species-poor (i.e., mainland species co-occurring with less than 12 species), mainland (i.e., mainland species co-occurring with more than 13 species) (Figure S1-S2; Table S1-S2).
Phylogenetic uncertainty in stochastic character mapping and rates of body size and sexual size dimorphism evolution
We selected a set of 100 trees from the Bayesian posterior distribution of the complete phylogenetic tree from Poe et al. (2017). We reconstruct stochastic character mapping using these 100 trees to explore whether topological uncertainty affects inferences of evolutionary transitions to reduced levels of sympatry in Anolis. We used the make.simmap and summary R functions from the phytools R package (Revell 2012) to conduct these analyses. We show some of these histories in the Figure S4. We compared the number of state changes between ecological categories using 100 trees from the posterior distribution and a single best tree. In general, we found similar numbers of state changes (Table S3). This result means that the topological uncertainty has a minor effect in the stochastic character mapping of ecological categories of reduced levels of sympatry. The transitions from mainland (state 3) to mainland species-poor (state 2), and vice versa, were highly similar for both multiple trees and a single tree (Table S3). 
We fitted seven evolutionary models for body size and SSD evolution for each ecological state (i.e., insular, mainland, insular, mainland species-poor) using the 100 trees from the Bayesian posterior distribution in the OUwie R package (Bealieu & O’Meara 2014). We found that estimates of evolutionary rates are not affected by topological uncertainty in the anole phylogeny (Figure S8).
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TABLES

Table S1. Mainland species classified as species-poor forms given the low co-occurrence of other congeners within its range. “# of species” refers to the maximum number of co-occurring species in any 25km x 25km cell on the range map of each species; “average # of species” refers to the average number of co-occurring species cross all cells on the range map of each species.
	species
	# of species
	average # of species

	anatoloros
	4
	3

	annectens
	5
	2.1

	anoriensis
	12
	11

	apollinaris
	10
	4.8

	bellipeniculus
	5
	5

	boettgeri
	5
	2.4

	bombiceps
	11
	7.5

	brasiliensis
	10
	4.9

	caquetae
	8
	8

	carlostoddi
	5
	5

	cuscoensis
	4
	2

	dissimilis
	8
	6

	euskalerriari
	3
	2.3

	forbesi
	6
	6

	inderenae
	9
	6.3

	jacare
	3
	2.1

	laevis
	6
	6

	lamari
	6
	6

	liogaster
	12
	7.3

	macrinii
	9
	6.8

	menta
	5
	4

	meridionalis
	7
	3.7

	mirus
	12
	12

	nasofrontalis
	2
	2

	neblininus
	8
	8

	nicefori
	3
	2.6

	omiltemanus
	12
	9.8

	onca
	8
	2.6

	orcesi
	11
	4.2

	paravertebralis
	6
	5

	peucephilus
	7
	7

	philopunctatus
	6
	6

	phyllorhinus
	8
	7.1

	podocarpus
	3
	3

	pseudotigrinus
	1
	1

	ruizii
	6
	4.7

	santamartae
	3
	3

	soinii
	3
	2

	solitarius
	4
	3.3

	squamulatus
	6
	5.3

	tandai
	12
	6.4

	tetarii
	3
	3

	tigrinus
	8
	4.2

	umbrivagus
	6
	6

	vanzolinii
	7
	5

	vaupesianus
	8
	7.8

	williamsmittermeierorum
	8
	7


Table S2. Model selection for macroevolutionary models describing trait dynamics in Anolis lizards. SVL: snout-vent length; SSD: sexual size dimorphism (female/male ratio); BM: Brownian motion; BMs: Brownian motion with different rate parameters for each state on a tree; OU1: Ornstein-Uhlenbeck -OU- with a single optimum for all species; OUM: OU with different state means and a single alpha and sigma2 acting all selective regimes; OUMV: OU assuming different state means and multiple sigma2; OUMA: OU assuming multiple alpha; OUMVA: OU assuming multiple sigma2 and alpha values.
	Trait
	Model
	Delta AICc
	Akaike weights

	SVL
	BM
	17058
	0.00

	
	BMs
	17055
	0.00

	
	OU1
	17058
	0.00

	
	OUM
	17061
	0.00

	
	OUMV
	17057
	0.00

	
	OUMA
	0
	1.00

	
	OUMVA
	17059
	0.00

	SSD
	BM
	17452
	0.00

	
	BMs
	17427
	0.00

	
	OU1
	17384
	0.00

	
	OUM
	17335
	0.00

	
	OUMV
	17329
	0.00

	
	OUMA
	0
	1.00

	
	OUMVA
	7778
	0.00


Table S3.  Number of state changes between ecological categories of reduced levels of sympatry estimated using stochastic character mapping for 100 trees from the posterior distribution (above) and a single tree (below). Categories as follows: 0) insular; 1) solitary; 2) mainland species-poor; 3) mainland.  The transitions from mainland (state 3) to mainland species-poor (state 2), and vice versa, were highly similar for both multiple trees and a single tree. 
	 
	 
	0
	1
	2
	3

	100 trees
	0
	-
	1.67
	2.19
	0

	
	1
	17.93
	-
	3.02
	0.39

	
	2
	1.62
	0.37
	-
	4.55

	 
	3
	0
	0.03
	18.87
	-

	
	
	0
	1
	3
	4

	Single tree
	0
	-
	0
	2.34
	0

	
	1
	24.21
	-
	4.51
	0

	
	3
	1.94
	0.17
	-
	7.48

	 
	4
	0
	0
	23.15
	-


FIGURES

Figure S1. Diversity fields for some Anolis species. Note that the diversity field is the set of richness values of co-occurring anoles inside each distributional area.
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Figure S2. Histogram of number of co-occurring species inside each species’ range for mainland anoles. Vertical color lines correspond to quantile values. Red: first quantile, 12 spp; Blue: second quantile, 22 spp; Green: third quantile, 36 spp.
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Figure S3. Boxplots of body size (SVL) and sexual size dimorphism (SSD) between four categories of reduced levels of sympatry: 0: insular; 1) solitary; 2) mainland “species-poor”; 3) mainland. Variance in body size variation in mainland “species-poor” and solitary forms is more reduced than other mainland and insular species, respectively. Median value in SSD was lower in mainland “species-poor” than other mainland species indicating a greater sexual size dimorphism where males are greater than females. 
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Figure S4. Distributions of means and coefficients of variation (CV) for body size and sexual size dimorphism (SSD) for 100,000 random mainland assemblages. The vertical red line corresponds to the observed value of CVs for the mainland species that co-occur with few congeners using sextiles (i.e., mainland “species-poor” forms; see main text). Body size in mainland “species-poor” forms was not greater than expected but SSD is lower than expected (p-values < 0.001). Low values in SSD indicates higher sexual size dimorphism. Body size and SSD were more uniform in these mainland “species-poor” forms (p-values < 0.001).
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Figure S5. Phylogenetic generalized linear regressions between SVL and SSD and log10 within-range richness (i.e., the diversity field; see Arita et al 2008; Villalobos & Arita 2010). Red points correspond to insular species and blue points to mainland species. The thin dotted vertical line indicates the number of species where species were considered as insular solitary (0 in x-axis) or mainland “species-poor” (1.71 in x-axis). We find for both traits a significant positive correlation (SVL: t-value =1.998, p=0.047; SSD: t-value=-2.317, p=0.021). Body size increases as the potential competitive interactions increase (captured by the within-range richness). SSD increases (values close to zero indicates greater SSD) as the potential competitive interactions decreases. We implemented PGLS models using a lambda evolutionary model because this model had the best fit to the data according to Akaike Information Criteria -AIC- (SVL: AICbm=-676.6; AICou=-671.5; AIClamba=-684.2; SSD: AICbm=-702.2; AICou=-629.9; AIClamba=-757.8). 
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Figure S6. A summary of 100 histories of evolutionary transitions to solitary existence in Anolis lizards using Bayesian stochastic mapping. Black: insular; Red: insular solitary; Green: mainland co-occurring with few congeners; Blue: mainland.
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Figure S7. Histories of evolutionary transitions to solitary existence in Anolis lizards using Bayesian stochastic character mapping on a set of trees selected from the posterior distribution to explore potential effects of topological uncertainty in the state changes between ecological categories (see Table S4 and above for full details). Colors as follows: Categories and colors as follows: 0) insular – black; 1) solitary – red; 2) mainland species-poor – green; 3) mainland – blue.  
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Figure S8. Boxplot of evolutionary rates for snout-vent length (SVL) and sexual size dimorphism (SSD) according to its ecological condition calculated from a set of 100 trees of the posterior distribution of a Bayesian phylogenetic analysis (see main text for details). Codes: 0: insular; 1: solitary; 2: mainland “species-poor”; 3: mainland.
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Figure S9. Left: Location of phenotypic rate and regime-shifts (colors) in body size across the entire Anolis radiation using a reversible-jump Bayesian approach. Each colored branch represents a distinctive evolutionary regime and shift in evolutionary rates. Right: A single history of transitions to decreased levels of sympatry in Anolis lizards using Bayesian stochastic mapping. Branch color: Black: insular; Red: solitary; Green: mainland species-poor; Blue: mainland.
[image: image9.png]
Figure S10. Left: Location of phenotypic rate and regime-shifts (colors) in SSD across the entire Anolis radiation using a reversible-jump Bayesian approach. Each colored branch represents a distinctive evolutionary regime and shift in evolutionary rates. Right: A single history of transitions to decreased levels of sympatry in Anolis lizards using Bayesian stochastic mapping. Branch color: Black: insular; Red: solitary; Green: mainland species-poor; Blue: mainland.

[image: image10.png]
Figure S11. Distributions of means and coefficients of variation (CV) for body size and sexual size dimorphism (SSD) for 100,000 random mainland assemblages. The vertical red line corresponds to the observed value of CVs for the mainland species that co-occur with few congeners (i.e., mainland species-poor forms; see main text). Body size in mainland species-form forms was greater than expected whereas SSD is lower than expected (p-values < 0.001). Note that low SSD values indicates higher sexual size dimorphism (female/male ratio). Body size was more uniform, but not SSD, in these mainland species-poor forms (p-values < 0.001).
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Figure S12. Phylogenetic generalized linear regressions between SVL and SSD and log10 within-range richness (i.e., the diversity field; see Arita et al 2008; Villalobos & Arita 2010) excluding species that only were measured from a single specimen. Red points correspond to insular species and blue points to mainland species. The thin dotted vertical line indicates the number of species where species were considered as insular solitary (0 in x-axis) or mainland “species-poor” (1.71 in x-axis). We found a marginally significant correlation between SVL and log10 within-range richness (t-value=1.960, p=0.051) and a significant correlation between SSD and lo10 within-range richness (t-value=2-369, p=0.018). Body size increases as the potential competitive interactions increase (captured by the within-range richness). SSD increases (values close to zero indicates greater SSD) as the potential competitive interactions decreases. We implemented PGLS models using a lambda evolutionary model because this model had the best fit to the data according to Akaike Information Criteria -AIC- (SVL: AICbm=-602.1; AICou=-662.9; AIClamba=-669.2; SSD: AICbm=-506.0; AICou=-647.1; AIClamba=-686.5). 
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Figure S13. Boxplot of evolutionary rates for snout-vent length (SVL) and sexual size dimorphism (SSD) according to its ecological condition calculated from a set of 100 trees of the posterior distribution of a Bayesian phylogenetic analysis (see main text for details) excluding species that were measured from only one specimen. Codes: 0: insular; 1: solitary; 2: mainland “species-poor”; 3: mainland.
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Figure S14. Location of phenotypic rate (circles) and regime-shifts (colors) across the entire Anolis radiation using a reversible-jump Bayesian approach excluding species that were measured from only one specimen. Left: body size (snout-vent length, SVL). Right: sexual size dimorphism (SSD). The size of the circle represents the magnitude of rate shifts across the tree.
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