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Plotting methods for phylogenies & 
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• Every introductory statistics course teaches us to 
always plot our data; however this is often 
overlooked in phylogenetic comparative studies. 
Why? 
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• Phylogenetic data are complex, and standard plotting 
methods are not appropriate – specialized methods 
are required. 
 



Discrete character methods 



(Friedman et al. 2016; J. Evol. Biol.) 



(de Casas et al. 2016; Ann. Bot.) 



(Gómez et al. 2016; Nature) 



(Strelin et al. 2016; Evol. Ecol.) 



(Collar et al. 2014; Am. Nat.) 



(Price et al. 2015; Coral Reefs) 



(Schultz et al. 2016; ICB) 



(Gates et al. 2016; Nature Communications) 



Continuous character methods 



(Goodrich et al. 2014; Cell) 



(Medina et al. 2016; B. J. Linn. Soc.) 



(Moore et al. 2015; Curr. Biol.) 



(Smith et al. 2015; Evol. Biol.) 



(Hendry et al. 2014; J. Evol. Biol.) 



(Morinière et al. 2016; Sci. Reports) 



(Elliot et al. 2016; J. Veg. Sci.) 



(Cornfield et al. 2015; Frontiers Neuroanat.) 



(Barber et al. 2015; PNAS) 



(Cornfield et al. 2015; Frontiers Neuroanat.) 



(Friedman et al. 2016; J. Evol. Biol.) 



(Anderson & Patek 2015; Proc. B) 



(Anderson et al. 2014; Evolution) 



(Silva et al. 2016; Mol. Ecol.) 



(Ingram 2015; Biol. J. Linn. Soc.) 



(Mason et al. 2015; New Phytol..) 



(Paleo-Lopez et al. 2016; Ecol. Evol.) 



(Omotorigun et al. 2016; Biol. J. Linn. Soc.) 



(Pincheira-Donoso et al. 2015; BMC Evol. Biol.) 



(Blom et al. 2016; Proc. B) 



Figure. Example 3D traitgram. Figure. Example 3D phylomorphospace. 





Biogeographic methods 



(Linder & Bouchenak-Khelladi 2015; J. Biogeogr.) 



(McKelvy & Burbrink 2017; MPE) 



(Csősz & Fisher, 2016; ZooKeys) 



(Quach et al. In prep) 



New methods 



(Quach et al. In prep) 



Figure. Posterior distribution of changes from stochastic 
mapping plotted on the tree. 



a. b. 

Figure. Example fitted models from (a.) 6 and (b.) 10 state discrete character data 
on phylogenies. 



Figure. Total body length in 
elopomorph eels. 



Figure. Phylogenetic boxplot of within-species 
variability in snout length in rhinogrades 
(actually, simulated data). 



Figure. Phylogenetic heatmap for 
10 continuous characters. 



Figure. Phylogenetic dot plot. 



Co-phylogenetic plotting 



(Lopez-Vaamonde et al. 2001; MPE) 
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Co-phylogenetic plotting 

• I have developed a ‘greedy’ optimization routine to find 
the best tip-matching. 

• It involves multiple pre-order tree traversals & we are 
showing that it is guaranteed to find the best match 
when co-speciation is perfect (that is, the trees match in 
their topology). 
 



Co-phylogenetic plotting 

• I have developed a ‘greedy’ optimization routine to find 
the best tip-matching. 

• It involves multiple pre-order tree traversals & we are 
showing that it is guaranteed to find the best match 
when co-speciation is perfect (that is, the trees match in 
their topology). 

• This is true when some taxa are missing from one tree or 
the other, or when a clade of one tree matches with a 
single lineage in the other. 

 
 











(Pham et al. 2016; Syst. Bot.) 



Plotting methods 

• All standard statistical courses recommend 
plotting your data before analysis & to 
understand results. 

• Phylogenetic data are inherently more 
complex, and thus require specialized 
visualization methods. 
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